SWYV axioms

SWV001-0.ax Program verification axioms

predecessor(successor(z)) = x cnf(predecessor_successor, axiom)
successor(predecessor(z)) = x cnf(successor_predecessor, axiom)
predecessor(z) = predecessor(y) = z =1y enf(well_defined_predecessor, axiom)
successor(z) = successor(y) = x =y cnf(well_defined_successor, axiom)
predecessor(z) < x cnf(predecessor_less_than, axiom)

x < successor(x) cnf(less_than_successor, axiom)

(x<yandy<z) = z<z cnf(transitivity_of_less_than, axiom)
r<yory<zxorx=y cnf(all_related, axiom)

“r < cnf(x_not_less_than_x, axiom)

r<y = y<zwz cnf(anti_symmetry_of less_than, axiom)
(z=yandz<z) = y<z cnf(equal_and_less_than_transitivity,, axiom)
(r=yand z<z) = 2<y cnf(equal_and_less_than_transitivity,, axiom)

SWV002-0.ax Program verification axioms

These ”clauses arose in a natural manner from work done in program verification” [MOWT76] p.779.
¢1(vj, vt,vx) = go(vj, e(vx,n1),vx) cnf(clause; , axiom)

q2(vj, vt,vx) = gs(successor(ny), vt,vWhat) cnf(clauses, axiom)

(g3(vj,vt,vx) and vj <n) = q4(vj, vt, vx) cnf(clauses, axiom)

q3(vj,vt,vx) = (vj < n or g7(vj,vt,vx)) cnf(clausey, axiom)

(ga(vj, vt,vx) and d(vj) and e(vx,vj) < vt) = ga(vj, vt, vx) cnf(clauses, axiom)
(qa(vj,vt,vx) and d(vj)) = (e(vx,vj) < vt or gs(vj, vt, vx)) cnf(clauseg, axiom)
(g5(vj, vt,vx) and d(vj)) = g¢s(vj,e(vx,vj), vx) enf(clauser, axiom)

q6(vj, vt,vx) = gs(successor(vj), vt, vx) cnf(clauseg, axiom)

(np <zand z <n) = d(z) cnf(definition_of_d;, axiom)

dz) = —-m <z cnf(definition_of_dg, axiom)

dz) = z<n cnf(definition_of_dg, axiom)

d(nq) cnf(one_is_d, axiom)

d(n) enf(n_is_d, axiom)

ny <n cnf(clauseg, axiom)

(ub(wy, x,y, 2z) and w; < wy) = ub(ws,z,y, 2) cnf(clauseg, axiom)

(ub(w, x,y, z1) and successor(z1) = z2 and d(z2) and e(x, z2) < w) = ub(w,z,y, 22) cnf(clausey, axiom)
—successor(z) < x cnf(successor_not_less_or_equal, axiom)

x < successor(x) cnf(less_or_equal_than_successor, axiom)

x <z cnf(less_or_equal_reflexivity, axiom)

(r<yandy<z) = z=y cnf(less_or_equal_implies_equal, axiom)
(r<yandy<z) = z<z cnf(transitivity -of_less_or_equal, axiom)

r=y => <y cnf(equal_implies_less_or_equal, axiom)

SWYV005-4.ax Cryptographic protocol axioms for Yahalom, simplified

c_in(c_Event_Oevent_OSays(v_A, v_B, v_X), c_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) = c_in(v_X, c_2Message_O:
(c-in(v_Z, c_Message_Oparts(c_insert(v_X, v_H, tc_Message_Omsg)), tc_Message_Omsg) and c_in(v_X, c_Message_Osynth(c_Me:
c_in(v_Z, c_union(c_Message_Osynth(c_Message_Oanalz(v_H)), c_ Message_Oparts(v_H), tc_Message_Omsg), tc_Message_Omsg)
c_in(c-Message_Omsg_OCrypt(v_K, v_X), c_Message_Oparts(v_H), tc_Message_Omsg) = c_in(v_X, c_Message_Oparts(v_H), tc
(c-in(v_evs, c-Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OGets(v_B, v_X), c_List_Oset(v_
c_in(v_X, c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) cnf(cls_Yahalom_OGet
(c_in(v_evs, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c.
c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_Yahalom_OSpy__analz__shrK,, axiom)

(c-in(v-A, c_Event_Obad, tc_Message_Oagent) and c_in(v_evs, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent))) =
c-in(c-Message_-Omsg_OKey(c_Public_OshrK(v_A)), c-Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_
(c-in(v_evs, c-Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_-Omsg_OKey(c_Public_OshrK(v_A)), c.
c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_Yahalom_OSpy__see__shrK, axiom)

(c-in(v-A, c_Event_Obad, tc_Message_Oagent) and c_in(v_evs, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent))) =
c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_

SWYVO007+0.ax Priority queue checker: quasi-order set with bottom element
Yu,v,w: ((u<vand v < w) = u<w) fof(transitivity, axiom)
Yu,v: (u < v orv<u) fof(totality, axiom)
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Yu:u < u fof(reflexivity, axiom)
Yu,v: (strictly less_than(u,v) <= (v < v and v < u)) fof(stricly smaller_definition, axiom)
Vu: bottom < u fof(bottom_smallest, axiom)

SWYVO007+1.ax Priority queue checker: priority queues
Priority queues are inductively defined.

—isnonempty_pq(create_pq) fof(axg, axiom)

Yu, v: isnonempty_pq(insert_pq(u, v)) fof(ax7, axiom)

Yu: — contains_pq(create_pq, u) fof(axg, axiom)

Yu, v, w: (contains_pq(insert_pq(u,v),w) <= (contains_pq(u,w) or v = w)) fof(axg, axiom)

Vu,v: (issmallestelement_pq(u,v) <= Vw: (contains_pq(u,w) = v < w)) fof(ax1g, axiom)

Yu, v: remove_pq(insert_pq(u,v),v) = u fof(ax;1, axiom)

Yu, v, w: ((contains_pq(u, w) and v # w) = remove_pq(insert_pq(u,v), w) = insert_pq(remove_pq(u, w), v)) fof(ax12, axic
Vu,v: ((contains_pq(u, v) and issmallestelement_pq(u,v)) = findmin_pq-eff(u,v) = u) fof(ax3, axiom)

Vu, v: ((contains_pq(u, v) and issmallestelement_pq(u,v)) = findmin_pq_res(u,v) = v) fof(ax4, axiom)

Yu,v: ((contains_pq(u,v) and issmallestelement_pq(u,v)) = removemin_pq-eff(u,v) = remove_pq(u,v)) fof(axys, axiom)
Yu, v: ((contains_pq(u,v) and issmallestelement_pq(u,v)) = removemin_pq res(u,v) = v) fof(axy6, axiom)

Yu, v, w: insert_pq(insert_pq(u, v), w) = insert_pq(insert_pq(u, w), v) fof(ax;7, axiom)

SWYV007+2.ax Priority queue checker: system of lower bounds

- isnonempty _slb(create_slb) fof(axys, axiom)

Yu, v, w: isnonempty_slb(insert_slb(u, pair(v, w))) fof(axyg, axiom)

Vu: = contains_slb(create_slb, u) fof(axgg, axiom)

Yu, v, w, z: (contains_slb(insert_slb(u, pair(v, x)), w) <= (contains_slb(u,w) or v = w)) fof(axay, axiom)

Yu, v: - pair_in_list(create_slb, u, v) fof(axas, axiom)

Yu, v, w, z,y: (pair_in_list(insert_slb(u, pair(v, x)), w,y) <= (pair_in.list(u,w,y) or (v =w and x = y))) fof(axa3, axiom)
Yu, v, w: remove_slb(insert_slb(u, pair(v, w)),v) = u fof(axay, axiom)

Yu, v, w, z: ((v # w and contains_slb(u,w)) = remove_slb(insert_slb(u, pair(v, x)), w) = insert_slb(remove_slb(u, w), pair(v, z
Yu, v, w: lookup_slb(insert_slb(u, pair(v, w)),v) = w fof(axag, axiom)

Yu, v, w,z: ((v # w and contains_slb(u,w)) = lookup_slb(insert_slb(u, pair(v, z)), w) = lookup_slb(u, w)) fof(axa7, axiom
Vu: update_slb(create_slb, u) = create_slb fof(axas, axiom)

Yu, v, w, z: (strictly_less_than(z,w) = update_slb(insert_slb(u, pair(v, z)), w) = insert_slb(update_slb(u, w), pair(v, w))) f
Yu,v,w,z: (w < x = update_slb(insert_slb(u, pair(v, z)), w) = insert_slb(update_slb(u, w), pair(v, z))) fof(axsg, axiom)
SWV00743.ax Priority queue checker: checked priority queues

This axiom set fully describes checked priority queues. Checked priority queues are defined as triples of a ”priority
queue pretender” | a system of lower bounds and Boolean value that keep track of errors.

Yu: suce_cpq(u, u) fof(axs, axiom)

Yu, v, w: (succ_cpq(u,v) = succ_cpq(u, insert_cpq(v, w))) fof(axss, axiom)
Yu, v, w: (succ_cpq(u,v) = succ_cpq(u, remove_cpq(v,w))) fof(axss, axiom)
Yu, v: (succ_cpq(u,v) = succ_cpq(u, findmin_cpq_eff(v))) fof(axsy, axiom)
Yu,v: (succ_cpq(u,v) = succ_cpq(u, removemin_cpq_eff(v))) fof(axss, axiom)
Yu, v: check_cpq(triple(u, create_slb, v)) fof(axsg, axiom)

Yu,v,w,z,y: (y <z = (check_cpq(triple(u, insert_slb(v, pair(x, y)), w)) <= check_cpq(triple(u, v, w)))) fof(axz7, axiom
Yu, v, w, x,y: (strictly_less_than(z,y) = (check_cpq(triple(w, insert_slb(v, pair(z,y)),w)) <= $false)) fof(axsg, axiom)
Yu, v, w, z: (contains_cpq(triple(u, v, w), ) <= contains_slb(v, x)) fof(axsg, axiom)

Yu,v: (ok(triple(u, v, bad)) < $false) fof(ax4g, axiom)

Yu, v, w: (- ok(triple(u, v,w)) = w = bad) fof(ax41, axiom)

Yu, v, w, x: insert_cpq(triple(u, v, w), x) = triple(insert_pqp(u, x), insert_slb(v, pair(x, bottom)), w) fof(axys, axiom)
Yu, v, w,x: (—contains_slb(v, ) = remove_cpq(triple(u, v, w), z) = triple(u, v, bad)) fof(axys, axiom)

Yu, v, w, z: ((contains_slb(v, x) and lookup_slb(v,z) < x) = remove_cpq(triple(u, v, w),z) = triple(remove_pgp(u, ), remove
Yu, v, w, z: ((contains_slb(v, x) and strictly_less_than(z,lookup_slb(v,z))) = remove_cpq(triple(u, v, w), z) = triple(remove._f
Vu, v: findmin_cpq_eff(triple(u, create_slb, v)) = triple(u, create_slb, bad) fof(ax4g, axiom)

Yu, v, w, z: ((v # create_slb and — contains_slb(v, findmin_pqp_res(u))) = findmin_cpq_eff(triple(u, v, w)) = triple(u, update._:
Yu, v, w,x: ((v # create_slb and contains_slb(v, findmin_pqgp_res(u)) and strictly less_than(findmin_pgp_res(u), lookup_slb(v, fi
findmin_cpq_eff(triple(u, v, w)) = triple(u, update_slb(v, findmin_pgp_res(u)), bad)) fof(axyg, axiom)

Yu, v, w, z: ((v # create_slb and contains_slb(v, findmin_pgp_res(u)) and lookup_slb(v, findmin_pgp.res(u)) < findmin_pgp_res
findmin_cpq_eff(triple(u, v, w)) = triple(u, update_slb(v, findmin_pgp_res(u)), w)) fof(ax4g, axiom)

Yu, v: findmin_cpq_res(triple(u, create_slb, v)) = bottom fof(axsg, axiom)

Yu, v, w,x: (v # create_slb = findmin_cpq_res(triple(u, v, w)) = findmin_pqp_res(u)) fof(axs, axiom)

Vu: removemin_cpq-eff(u) = remove_cpq(findmin_cpq-eff(), findmin_cpq_res(u)) fof(axsz, axiom)



Vu: removemin_cpq-res(u) = findmin_cpq_res(u) fof(axss, axiom)

SWVO007+4.ax Priority queue checker: implementation function, Pi, Pi#

Yu, v: i(triple(u, create_slb, v)) = create_pq fof(axs4, axiom)

Yu, v, w, x,y: i(triple(u, insert_slb(v, pair(z,y)), w)) = insert_pq(i(triple(u, v, w)), x) fof(axss, axiom)

Vu,v: (pi-sharp_remove(u,v) <= contains_pq(u,v)) fof(axsg, axiom)

Yu,v: (pi-remove(u,v) <= pi-sharp_remove(i(u),v)) fof(axs7, axiom)

Vu,v: (pi-sharp_find_min(u,v) <= (contains_pq(u,v) and issmallestelement_pq(u,v))) fof(axss, axiom)
Vu: (pifind_min(u) <= Jv: pisharp_find_min(i(u),v)) fof(axsg, axiom)

Yu,v: (pi-sharp_removemin(u,v) <= (contains_pq(u,v) and issmallestelement_pq(u,v))) fof(axgp, axiom)
Vu: (pi_removemin(u) <= Fu: pi_sharp_find_min(i(u), v)) fof(axe, axiom)

Vu: (phi(u) <= Jv: (succ_cpq(u,v) and ok(v) and check_cpq(v))) fof(axga, axiom)

SWYV008A0.ax ICL logic based upon modal logic based upon simple type theory

rel: $i — $i — $o thf(rel_type, type)

icl.atom: ($i — $0) — $i — $o thf(icl_atom_type, type)

icl.atom = (Ap: $i — $o: (mboxQrel@p)) thf(icl_atom, definition)

icl_princ: ($i — $0) — $i — %o thf(icl_princ_type, type)

icl_princ = (Ap: $i — $o: p) thf(icl_princ, definition)

icl.and: ($i — $0) — ($i — $0) — $i — $o thf(icl_and_type, type)

icl.and = (Aa: $i — $0,b: $i — $o: (mand@a@b)) thf(icl_and, definition)

icloor: ($i — $0) — ($1 — $0) — $i — %o thf(icl_or_type, type)

icl-or = (Aa: $i — $0,b: $i — $o0: (mor@a@b)) thf(icl_or, definition)

icliimpl: ($i — $0) — ($i — $0) — $i — $o thf(iclLimpl_type, type)

icl.impl = (Aa: $i — $0,b: $i — $o: (mbox@rel@(mimpl@a@b))) thf(icl.impl, definition)
icl_true: $i — $o thf(icl_true_type, type)

icl_true = mtrue thf(icl_true, definition)

icl_false: $i — $o thf(icl_false_type, type)

icl_false = mfalse thf(icl_false, definition)

icl_says: ($i — $0) — ($i — $0) — $i — $o  thf(iclsays_type, type)

icl_says = (Aa: $1 — $0, s: $1 — $0: (mbox@rel@(morQa@s))) thf(icl_says, definition)
iclval: ($1 — $0) — $o thf(iclval_decl_type, type)

iclval = (Az: $i — $o: (mvalid@z)) thf(icl_s4_valid, definition)

SWV008A1.ax ICL notions of validity wrt S4
Va: $1 — $o: (mvalid@(mimpl@(mbox@rel@aq)Qa)) thf(refl_axiom, axiom)
Vb: $1 — $o: (mvalid@(mimpl@(mbox@rel@d)@(mbox@Qrel@(mbox@rel@b)))) thf(trans_axiom, axiom)

SWYV008A2.ax ICLA=> logic based upon modal logic
iclLimpl_princ: ($1 — $0) — ($i — $0) — $i — $o thf(icl.impl_princ_type, type)
icllimpl_princ = (Aa: $i — $0,b: $i — $o: (mbox@rel@(mimplQa@b))) thf(icl.impl_princ, definition)

SWYV010A0.ax Translation from Binder Logic (BL) to CS4

princ_inj: individuals — $i — $o thf(princ_inj, type)

bl_atom: ($1 — $0) — $i — $o thf(bl_atom_decl, type)

bl_princ: ($1 — $0) — $i — $o thf(bl_princ_decl, type)

bl_and: ($i — $0) — ($i — $0) — $i — $o thf(bl-and_decl, type)

bloor: ($i — $0) — ($i — $0) — $i — o thf(blor_decl, type)

bl_impl: ($i — $0) — ($i — $0) — $i — %o thf(bl.impl_decl, type)

bl.all: (individuals — $i — $0) — $i — $o  thf(bl.all_decl, type)

bl_true: $i — $o thf(bl_true_decl, type)

bl false: $1 — $o  thf(bl_false_decl, type)

bl_says: individuals — ($i — $0) — $i — $o  thf(bl_says_decl, type)

bl_atom = (Ap: 81 — $o: (csd_atom@p)) thf(bl_atom, definition)

bl_princ = (Ap: $i — $o: (csd_atom@p)) thf(bl_princ, definition)

bl.and = (Aa: $i — $0,b: $i — $o: (cs4_andQa@b)) thf(bl_and, definition)
blor = (Aa: $1 — $o0,b: $i — $o: (csd-or@a@b)) thf(bl_or, definition)
blimpl = (Aa: $i — $o,b: $i — $o: (cs4_impl@a@b)) thf(bl_impl, definition)
bl.all = (Aa: individuals — $i — $o: (cs4_all@a)) thf(bl_all, definition)
bl_true = cs4_true thf(bl_true, definition)

bl_false = cs4 false thf(bl_false, definition)

bl_says = (Ak: individuals, a: $i — $o: (cs4d_box@(cs4-impl@Q(bl_princ@(princ_inj@k))@a))) thf(bl_says, definition)
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bl_valid: ($i — $0) — $o thf(bl_valid_decl, type)

bl_valid = mvalid thf(bl_valid_def, definition)

loca: individuals thf(loca_decl, type)

cs4_valid@Q(cs4_all@\k: individuals: (cs4_-impl@(princ_inj@k)@(princ-inj@loca))) thf(loca_strength, axiom)

SWV013-0.ax Lists in Separation Logic

Axioms for proving entailments between separation logic formulas with list predicates.

sep(s, sep(t, sigma)) = sep(t, sep(s, sigma)) cnf(associative_commutative, axiom)

sep(lseg(z, x), sigma) = sigma  cnf(normalization, axiom)

— heap(sep(next(nil, y), sigma)) cnf(wellformedness;, axiom)

heap(sep(lseg(nil, y), sigma)) = y = nil cnf(wellformednesss, axiom)

— heap(sep(next(z, y), sep(next(z, z), sigma))) cnf(wellformednesss, axiom)

heap(sep(next(x, y),sep(Iseg(z, z),sigma))) = = =z cnf(wellformedness,, axiom)

heap(sep(lseg(x, y), sep(Iseg(z, z),sigma))) = (z =y or z = z) cnf(wellformednesss, axiom)

heap(sep(next(z,y), sep(Iseg(y, z),sigma))) = (z =y or heap(sep(lseg(z, z), sigma))) cnf(unfolding,, axiom)
heap(sep(lseg(x, y), sep(Iseg(y, nil), sigma))) = heap(sep(Iseg(z, nil), sigma)) cnf(unfolding,, axiom)

heap(sep(Iseg(x, y), sep(Iseg(y, z), sep(next(z, w), sigma)))) = heap(sep(lseg(z, z), sep(next(z, w), sigma))) cnf(unfolding,
heap(sep(lseg(x, y), sep(Iseg(y, z), sep(lseg(z, w), sigma)))) = (z = w or heap(sep(lseg(x, z), sep(Iseg(z, w), sigma)))) cenf(

SWYV problems

SWV001-1.p PV1

These ”clauses arose in a natural manner from work done in program verification” [MOWT76] p.779.

(x=y and less_or_equalish(z, z)) = less_or_equalish(y, z) cnf(less_or_equal_substitution,; , axiom)

(x=y and less_or_equalish(z,x)) = less_or_equalish(z,y) cnf(less_or_equal_substitution,, axiom)

(q1(z,y, z) and less_or_equalish(z,y)) = ¢2(z,y,2) cnf(clause;, axiom)

q1(x,y,2z) = (less_or_equalish(z,y) or g3(x,y, z)) cnf(clauses, axiom)

@(x,y,2) = qz,y,y) cnf(clauses, axiom)

g3(z,y,2) = q(z,y,x) cnf(clausey, axiom)

less_or_equalish(z, x) cnf(less_or_equal reflexivity, axiom)

(less_or_equalish(x, y) and less_or_equalish(y, z)) = z=y cnf(less_or_equal _implies_equal, axiom)

(less_or_equalish(z, y) and less_or_equalish(y, z)) = less_or_equalish(z, 2) cnf(transitivity of less_or_equal, axiom)
less_or_equalish(z, y) or less_or_equalish(y, =) cnf(all less_or_equal, axiom)

x=y = less_or_equalish(z,y) cnf(equal_implies_less_or_equal, axiom)

q1(a,b,c) cnf(clauses, negated _conjecture)

(ga(a, b, w) and less_or_equalish(a, w) and less_or_equalish(b,w)) = —less_or_equalish(w, a) cnf(clauseg, negated_conjectu
(ga(a,b,w) and less_or_equalish(a, w) and less_or_equalish(b, w)) = —less_or_equalish(w, b) cnf(clauser, negated _conjectu

SWV002-1.p E1

include(’Axioms/SWV001-0.ax’)

-n<j cnf(clause;, negated_conjecture)

k<j cnf(clauses, negated_conjecture)

k< cnf(clauses, negated _conjecture)

1<n cnf(clausey, negated_conjecture)

a(j) < a(k) cnf(clauses, negated_conjecture)

(x <jand a(z) <a(k)) = x <1 cnf(clauseg, negated_conjecture)

(1 < i and a(z) < a(predecessor(i))) = (x <iorn <) cnf(clauser, negated_conjecture)
(1 <zand z <i) = —a(z) < a(predecessor(x)) cnf(clauseg, negated_conjecture)
g <t cnf(clauseg, negated_conjecture)

—j<gq cnf(clause; o, negated_conjecture)

a(q) < a(y) cnf(clause; 1, negated_conjecture)

SWV003-1.p E2
include(’Axioms/SWV001-0.ax’)

-n<j cnf(clauser, negated_conjecture)
k<j cnf(clauses, negated_conjecture)
k< cnf(clauses, negated _conjecture)
1<n cnf(clausey, negated_conjecture)

a(j) < a(k) cnf(clauses, negated_conjecture)

(x < jand a(z) <a(k)) = x <1 cnf(clauseg, negated_conjecture)
(1 < i and a(z) < a(predecessor(i))) = (x <iorn <) cnf(clauser, negated_conjecture)



(1 <zand z <i) = —a(z) < a(predecessor(x)) cnf(clauseg, negated_conjecture)
j<i cnf(clauseg, negated_conjecture)

SWV004-1.p E3

include(’Axioms/SWV001-0.ax’)

—n<j cnf(clauser, negated_conjecture)

k<j cnf(clausess, negated_conjecture)

-k <i cnf(clausey, negated_conjecture)

1<n cnf(clauses, negated_conjecture)

a(y) < a(k) cnf(clauseg, negated_conjecture)

a(q) < a(k) cnf(clauser, negated_conjecture)

(x <jand a(z) <a(k)) = x <1 cnf(clauseg, negated_conjecture)

(1 < i and a(z) < a(predecessor(i))) = (x <iorn <) cnf(clauseg, negated_conjecture)
(1 <zand z<i) = —a(zr) < a(predecessor(z)) cnf(clause; g, negated_conjecture)
g <t cnf(clause 1, negated_conjecture)

—j<gq cnf(clause; 2, negated_conjecture)

SWV005-1.p E4
include(’Axioms/SWV001-0.ax”)

n<k cnf(clauses, negated_conjecture)

-k <l cnf(clauses, negated_conjecture)

-k <i cnf(clauses, negated_conjecture)

l<n cnf(clausey, negated_conjecture)

1<l cnf(clauses, negated_conjecture)

a(k) < a(predecessor(l)) cnf(clauseg, negated_conjecture)

(z < successor(n) and a(z) < a(k)) = x <l cnf(clauser, negated_conjecture)

(1 <! and a(z) < a(predecessor(l))) = (z<lorn <) cnf(clauseg, negated_conjecture)
(I1<zand z<l) = —a(r) < a(predecessor(z)) cnf(clauseg, negated_conjecture)

SWV006-1.p E5

include(’Axioms/SWV001-0.ax’)

—n<m cnf(clauseq, negated_conjecture)

i<m cnf(clauses, negated_conjecture)

i<n cnf(clauses, negated_conjecture)

<1 cnf(clausey, negated_conjecture)

a(i) < a(m) cnf(clauses, negated_conjecture)

(x < successor(n) and a(x) < a(m)) = x <1 cnf(clauseg, negated_conjecture)

(1 <i and a(z) < a(predecessor(i))) = (x <iorn <) cnf(clauser, negated_conjecture)
(1 <zand z <i) = —a(z) < a(predecessor(x)) cnf(clauseg, negated_conjecture)

SWV007-1.p E6

include(’Axioms/SWV001-0.ax’)

-n<k cnf(clausey , negated_conjecture)

-k <i cnf(clauses, negated_conjecture)

1<n cnf(clauses, negated_conjecture)

—n<m cnf(clausey, negated_conjecture)

i<m cnf(clauses, negated_conjecture)

—i<1 cnf(clauseg, negated_conjecture)

k#m cnf(clauser, negated_conjecture)

a(m) < a(k) cnf(clauseg, negated _conjecture)

(1 <zand z <i) = —a(z) < a(predecessor(x)) cnf(clausey, negated_conjecture)
(1 < z and a(x) < a(predecessor(i))) = (x <iorn <x) cnf(clause;o, negated_conjecture)
(x < successor(n) and a(x) < a(k)) = = <1 cnf(clauses 1, negated_conjecture)

SWV008-1.p E7
include(’Axioms/SWV001-0.ax’)

—n<l cnf(clauses , negated_conjecture)

1<l cnf(clauses, negated_conjecture)

a(l) < a(predecessor(l)) cnf(clauses, negated_conjecture)

(1 <n and a(z) < a(predecessor(n))) = (x <norn < x) cnf(clausey, negated_conjecture)
(1 <zand z <n) = -a(x) < a(predecessor(z)) cnf(clauses, negated_conjecture)

SWYV009-1.p A condition from Hoare’s FIND program
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x <y or less(y,x) cnf(clauseq, negated_conjecture)

less(j, 1) cnf(clauses, negated_conjecture)

m<p cnf(clauses, negated_conjecture)

p<gq cnf(clausey, negated_conjecture)

g<n cnf(clauses, negated_conjecture)

(m <z and less(x,7) and less(j,y) and y < n) = a(z) < aly) cnf(clauseg, negated_conjecture)
(m<zandz<yandy<j) = alz)<aly) cnf(clauser, negated_conjecture)
((<zandz<yand y <n) = a(x) <aly) cnf(clauseg, negated_conjecture)

=a(p) < a(q) cnf(clauseg, negated_conjecture)

SWV010+1.p Fact 1 of the Neumann-Stubblebine analysis

a_holds(key(at, t)) fof(a_holds_key_at_for_t, axiom)

party_of_protocol(a) fof(a_is_party_of_protocol, axiom)

message(sent(a, b, pair(a, an_a_nonce))) fof(a_sent_message_i_to_b, axiom)

a_stored(pair(b, an_a_nonce)) fof(a_stored _message_i, axiom)

Yu, v, w, x,y, z: ((message(sent(t, a, triple(encrypt(quadruple(y, z, w,v), at), z,u))) and a_stored(pair(y, z))) = (message(sen
b_holds(key(bt, t)) fof(b_hold key_bt_for_t, axiom)

party_of_protocol(b) fof(b_is_party_of_protocol, axiom)

fresh_to_b(an_a_nonce) fof(nonce_a_is_fresh_to_b, axiom)

Yu,v: ((message(sent(u, b, pair(u,v))) and fresh_to_b(v)) = (message(sent(d, ¢, triple(b, generate_b_nonce(v), encrypt(triple(u
Yo, z,y: ((message(sent(z, b, pair(encrypt(triple(z, v, generate_expiration_time(y)), bt), encrypt(generate_b_nonce(y), v)))) anc
b_holds(key (v, ))) fof(b_accepts_secure_session_key, axiom)

t_holds(key(at, a)) fof(t_holds_key_at_for_a, axiom)

t_holds(key(bt, b)) fof(t_holds_key_bt_for_b, axiom)

party_of_protocol(t) fof(t-is_party_of_protocol, axiom)

Yu, v, w, x,y, z,x1: ((message(sent(u, ¢, triple(u, v, encrypt(triple(w, x, y), z)))) and t_holds(key(z,w)) and t_holds(key(z1,w))’
message(sent(t, w, triple(encrypt(quadruple(u, x, generate_key(x), y), x1), encrypt(triple(w, generate key(x), y), z),v)))) fo
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SWVO010-1.p Fact 1 of the Neumann-Stubblebine analysis

message(sent(a, b, pair(a, an_a_nonce))) cnf(a_sent_message_i_to_bg, axiom)

a_stored(pair(b, an_a_nonce)) cnf(a_stored _message_i,, axiom)

(a_stored(pair(a, b)) and message(sent(t, a, triple(encrypt(quadruple(a, b, ¢, d), at), e, f)))) = message(sent(a, a, pair(e, encry
fresh_to_b(an_a_nonce) cnf(nonce_a_is_fresh_to_bg, axiom)

(fresh_to_b(b) and message(sent(a, b, pair(a,b)))) = message(sent(b, t, triple(b, generate_b_nonce(b), encrypt(triple(a, b, gener:
t_holds(key(at, a)) cnf(t_holds_key_at_for_a, 4, axiom)

t_holds(key(bt, b)) cnf(t_holds key_bt_for_b,,, axiom)

(message(sent(a, ¢, triple(a, b, encrypt(triple(c, d, €), f)))) and t_holds(key(g, ¢)) and t_holds(key(f,a))) = message(sent(t, c,

SWVO011+1.p Fact 2 of the Neumann-Stubblebine analysis

a_holds(key(at, t)) fof(a_holds_key_at_for_t, axiom)

party_of_protocol(a) fof(a_is_party_of_protocol, axiom)

message(sent(a, b, pair(a, an_a_nonce))) fof(a_sent_message_i-to_b, axiom)

a_stored(pair(b, an_a_nonce)) fof(a_stored _message_i, axiom)

b_holds(key(bt, t)) fof(b_hold key_bt_for_t, axiom)

party_of_protocol(b) fof(b_is_party_of_protocol, axiom)

fresh_to_b(an_a_nonce) fof(nonce_a_is_fresh_to_b, axiom)

t_holds(key(at, a)) fof(t_holds_key_at_for_a, axiom)

t_holds(key(bt, b)) fof(t_holds_key_bt_for_b, axiom)

party_of_protocol(t) fof(t-is_party_of_protocol, axiom)

b_holds(key(generate key(an_a_nonce), a)) fof(axy, axiom)

message(sent(a, b, pair(encrypt(triple(a, generate_key(an_a_nonce), generate_expiration_time(an_a_nonce)), bt), encrypt(genera
a_holds(key(generate_key(an_a_nonce), b)) fof(axs, axiom)

message(sent(t, a, triple(encrypt(quadruple(b, an_a_nonce, generate_key(an_a_nonce), generate_expiration_time(an_a_nonce)), a
message(sent(b, ¢, triple(b, generate_b_nonce(an_a_nonce), encrypt(triple(a, an_a_nonce, generate_expiration_time(an_a_nonce)),
b_stored(pair(a, an_a_nonce)) fof(axg, axiom)

Fu: (a_holds(key(u, b)) and b_holds(key(u, a))) fof(coq, conjecture)

SWVO011-1.p Fact 2 of the Neumann-Stubblebine analysis
b_holds(key(generate key(an_a_nonce), a)) cnf(axlyp, axiom)
a_holds(key(generate_key(an_a_nonce), b)) cnf(ax3y3, axiom)
a-holds(key(a, b)) = —b_holds(key(a,a)) cnf(coly7, negated_conjecture)



SWV012-1.p Fact 3 of the Neumann-Stubblebine analysis

party_of_protocol(a) cnf(a_is_party_of_protocol,, axiom)

message(sent(a, b, pair(a, an_a_nonce))) cnf(a_sent_message_i_to_bg, axiom)

a_stored(pair(b, an_a_nonce)) cnf(a_stored _message_i,, axiom)

(a_stored(pair(a, b)) and message(sent(t, a, triple(encrypt(quadruple(a, b, ¢,d), at), e, f)))) = message(sent(a, a, pair(e, encry;
party_of_protocol(b) cnf(b_is_party_of_protocolg, axiom)

fresh_to_b(an_a_nonce) cnf(nonce_a_is_fresh_to_bg, axiom)

(fresh_to_b(b) and message(sent(a, b, pair(a,b)))) = message(sent(b, ¢, triple(b, generate_b_nonce(b), encrypt(triple(a, b, gener:
t_holds(key(at, a)) cnf(t_holds key_at_for_a, 3, axiom)

t_holds(key(bt, b)) cnf(t_holds_key_bt_for_b,,, axiom)

party_of_protocol(t) cenf(t-is_party_of_protocol, 5, axiom)

(message(sent(a, ¢, triple(a, b, encrypt(triple(c, d, €), f)))) and t_holds(key(g, ¢)) and t_holds(key(f,a))) = message(sent(t, c,
message(sent(a, b, c)) = intruder_message(c) cnf(intruder_can_record; 7, axiom)

intruder_message(pair(a,b)) = intruder_message(a) cnf(intruder_decomposes_pairs, g, axiom)
intruder_message(pair(a,b)) = intruder_message(b) enf(intruder_decomposes_pairs; 4, axiom)

intruder_message(triple(a, b, ¢)) = intruder_message(a) cnf(intruder_decomposes_triples,, axiom)
intruder_message(triple(a, b, ¢)) = intruder_message(b) cnf(intruder_decomposes_triples,, , axiom)
intruder_message(triple(a, b, c)) = intruder_message(c) cnf(intruder_decomposes_triples,,, axiom)
intruder_message(quadruple(a, b, ¢,d)) = intruder_message(a) cnf(intruder_decomposes_quadruples,s, axiom)
intruder_message(quadruple(a, b, ¢,d)) = intruder_message(b) cnf(intruder_decomposes_quadruples,, , axiom)
intruder_message(quadruple(a, b, ¢,d)) = intruder_message(c) enf(intruder_decomposes_quadruples,; , axiom)
intruder_message(quadruple(a, b, ¢,d)) = intruder_message(d) cnf(intruder_decomposes_quadruples,, axiom)
(intruder_message(b) and intruder_message(a)) = intruder_message(pair(a, b)) cnf(intruder_composes_pairs,,, axiom)
(intruder_message(c) and intruder_message(b) and intruder_message(a)) = intruder_message(triple(a, b, c)) cnf(intruder.
(intruder_message(d) and intruder_message(c) and intruder_message(b) and intruder_message(a)) = intruder_message(quad
(intruder_holds(key(b, ¢)) and intruder_message(encrypt(a, b)) and party_of_protocol(c)) = intruder_message(b) cnf(intr
(intruder_message(a) and party_of_protocol(c) and party_of_protocol(b)) = message(sent(b, c, a)) cnf(intruder_message_s
(intruder_message(a) and party_of_protocol(b)) = intruder_holds(key(a, b)) cnf(intruder_holds_key,, axiom)
(intruder_holds(key(b, ¢)) and intruder_message(a) and party_of_protocol(c)) = intruder_message(encrypt(a, b)) cnf(intr

SWVO019-1.p Maximal array element

x1 < a or b <z or in_array_bounds(array, 1) cnf(in_bounds, axiom)

successor(z) < successor(y) = x <y cnf(predecessor_less, axiom)

(x<yandy<z) = z<z cnf(transitivity_of_less, axiom)

x < successor(x) enf(successor_greater, axiom)

in_array_bounds(array, index_of_maximal) = maximal_value = array_value_at(array, index_of_maximal) cnf(this_is_maxir
index_of maximal < an_index cnf(maximal_before_somewhere, axiom)

—an_index < a cnf(somewhere_above_lower_bound, axiom)

- b < an_index cnf(somewhere_below_upper_bound, axiom)

—index_of_maximal < a cnf(maximal_above_lower_bound, axiom)

(in_array_bounds(array, an_index) and index_of_maximal < successor(an_index) and in_array_bounds(array, index_of_maxima
array_value_at(array, index_of maximal)) = (successor(an_index) < a or successor(b) < successor(an_index) or index_of_max
a) cnf(prove_this, negated_conjecture)

SWV020-1.p Program verification axioms
include(’Axioms/SWV001-0.ax’)

SWV021-1.p Show that the add function is commutative.

A proof obligation formulated as a satisfiability problem. Given the definition of ”add” on successor-naturals, show
that no two terms t1 and t2 can be found such that add(t1,t2) /= add(t2,t1). In other words, show that adding the
negation of that as a clause is still consistent.

ng # s(x) cnf(zero_is_not_s, axiom)

s(x)=s(y) = z=y cnf(successor_is_injective, axiom)

no+y=y  cnf(definition_addy, axiom)

s(z)+y=s(z+y) cnf(definition_add_s, axiom)

r+y=y+zx cnf(consistency_of_add_commutative, negated_conjecture)

SWV022+1.p Unsimplified proof obligation gauss_init_0001

Proof obligation emerging from the init-safety verification for the gauss program. init-safety ensures that each
variable or individual array element has been assigned a defined value before it is used.

include(’ Axioms/SWV003+0.ax’)



init = init fof(gauss_initqg; , conjecture)

gt(ns,nq) fof(gt_5,, axiom)

gt(ng, tptp_minus, ) fof(gt_4_tptp-minus,, axiom)

gt(ns, tptp_minus, ) fof(gt_5_tptp-minus, , axiom)

gt(no, tptp_minus, ) fof(gt-0_tptp_minus, , axiom)

gt(ny, tptp_minus, ) fof(gt_1_tptp_minus,, axiom)

gt(ng, tptp_minus, ) fof(gt_2_tptp_minus,, axiom)

gt(ns, tptp_minus, ) fof(gt_3_tptp-minus,, axiom)

gt(ng, ng) fof(gt_4,, axiom)

gt(ns,no) fof(gt_5,, axiom)

gt(ny, ng) fof(gt-1,, axiom)

gt(ng, ng) fof(gt-2,, axiom)

gt(ns,no) fof(gt-3,, axiom)

gt(ng, ny) fof(gt_4,, axiom)

gt(ns,ny) fof(gt_5,, axiom)

gt(nz,n1) fof(gt-2,, axiom)

gt(ns,n1) fof(gt-3,, axiom)

gt(ng, ng) fof(gt_4,, axiom)

gt(ns,na) fof(gt_5,, axiom)

gt(ns, na) fof(gt_3,, axiom)

gt(ng,n3) fof(gt_44, axiom)

gt(ns, ng) fof(gt_55, axiom)

Ve: (ng<zand x <mny) = (x=ngorx=mng or x=ng Or T ="n3 Or T = Ny)) fof(finite_domainy, axiom)

Va: ((ng <zand x <ms) = (x=mngOr £ ="n1 Or T ="N2 OI T ="N3 O T =17N4 OI T = Ng)) fof(finite_.domains, axiom)

Va: ((no <z and  <ng) = = =ng) fof(finite_domaing, axiom)

Va: (ng <z and x <ny) = (x=mngorz=ny)) fof(finite_domain; , axiom)

Va: ((ng <z and x <mg) = (x=ngorx=ng or x =ny)) fof(finite_domain,, axiom)

Va: ((ng <z and x <nz) = (r=ngorx=ny or £ =ng Or £ =ng)) fof(finite_domains, axiom)
)

succ(succ(suce(succ(ng)))) = ny fof(successory, axiom)
succ(succ(succ(succ(succ(ng))))) = ns

suce(ng) = ny fof(successory, axiom)
succ(succ(ng)) = na fof(successors, axiom)

succ(succ(suce(ng))) = ng fof(successors, axiom)

SWV023+1.p Unsimplified proof obligation gauss_init_0005

Proof obligation emerging from the init-safety verification for the gauss program. init-safety ensures that each
variable or individual array element has been assigned a defined value before it is used.

include(’ Axioms/SWV003+0.ax’)

(i0-init = init and sigma_init = init and Ya: ((ng < a and a < ny) = Vb: ((no < b and b < nz) = a_selects(simplex7_init, b,
init)) and Ve: ((no < c and ¢ < n3) = a_selecto(s_values7.init, ¢) = init)) = true fof(gauss_initgg5, conjecture)

fof(successors, axiom)

gt(ns,nq) fof(gt_5,, axiom)
gt(ng, tptp_minus, ) fof(gt_4_tptp_minus,, axiom)
gt(ns, tptp_minus, ) fof(gt_5_tptp_minus, , axiom)
gt(ng, tptp_minus, ) fof(gt_0_tptp-minus,, axiom)
gt(n1, tptp_minus, ) fof(gt_1_tptp-minus,, axiom)
gt(nz, tptp_minus, ) fof(gt-2_tptp_minus, , axiom)
gt(ng, tptp_minus, ) fof(gt_3_tptp-minus, , axiom)
gt(n4,no) fof(gt_4,, axiom)
gt(ns,no) fof(gt_5,, axiom)
gt(ny,ng) fof(gt_1,, axiom)
gt(nz2,np) fof(gt-2,, axiom)
gt(ns, no) fof(gt-3,, axiom)
gt(ng,n1) fof(gt-4,, axiom)
gt(ns,n1) fof(gt_5,, axiom)
gt(na, ny) fof(gt-2,, axiom)
gt(ns, ny) fof(gt_3,, axiom)
gt(ng,na) fof(gt-4,, axiom)
gt(ns, no) fof(gt_5,, axiom)
gt(ns, na) fof(gt_3,, axiom)
gt(ng, ng) fof(gt-44, axiom)



gt(ns, ng) fof(gt_55, axiom)

Ve: (ng<zandx<mng) = (x=ngorx=mng orx=ng Or T ="n3 Or T ="Ny)) fof(finite_domainy, axiom)
Va: ((ng <zand x <ns) = (x=mng Or £ ="n1 Or T ="N2 OI T ="N3 O T =1"N4 OI T = Ng)) fof(finite_.domains, axiom)
Va: ((ng <z and x <ng) = = =ng) fof(finite_domaing, axiom)

Va: (ng <z and x <ny) = (r=mngorx=ny)) fof(finite_domain; , axiom)

Va: ((ng <z and x <mg) = (x=ngorx=ng or x =ny)) fof(finite_domain,, axiom)

Va: ((ng <z and x <nz) = (r=mngor x=ny Or £ =ngy Or T = Nng)) fof(finite_domaing, axiom)
succ(succ(suce(suce(ng)))) = ny fof(successory, axiom)

succ(succ(succ(succ(succ(ng))))) = ns fof(successors, axiom)

suce(ng) = ny fof(successory, axiom)

succ(suce(ng)) = ne fof(successors, axiom)

succ(succ(suce(ng))) = ng fof(successors, axiom)

SWV040+1.p Unsimplified proof obligation gauss_init_0073

Proof obligation emerging from the init-safety verification for the gauss program. init-safety ensures that each
variable or individual array element has been assigned a defined value before it is used.

include(’ Axioms/SWV003+0.ax’)

(np < pvygry and pvyszy < ng and Va: ((ng < a and a < ny) = Vb: ((ng < band b < —pvy374) = aselectz(simplex7_init, b,
init))) = (init = init and Ve: ((ng < c and ¢ < ng) = Vd: ((ng < d and d < —(n14+pvyg7)) = aselects(tptp_updates(tptp
init))) fof(gauss_inity74, conjecture)

gt(ns,na) fof(gt-5,, axiom)

gt(ng, tptp_minus, ) fof(gt_4_tptp_minus, , axiom)

gt(ns, tptp_minus, ) fof(gt_5_tptp-minus, , axiom)

gt(ng, tptp_minus, ) fof(gt_0_tptp_minus,, axiom)

gt(n1, tptp_minus, ) fof(gt_1_tptp_minus,, axiom)

gt(ng, tptp_minus, ) fof(gt_2_tptp-minus,, axiom)

gt(ns, tptp_minus, ) fof(gt-3_tptp-minus, , axiom)

gt(ng,no) fof(gt-4,, axiom)

gt(ns, ng) fof(gt_5,, axiom)

gt(n1,no) fof(gt_1,, axiom)

gt(ng, ng) fof(gt-2,, axiom)

gt(ns,no) fof(gt-3,, axiom)

gt(ng,ny) fof(gt_4,, axiom)

gt(ns,n1) fof(gt_5,, axiom)

gt(nz,n1) fof(gt-2,, axiom)

gt(ns,n1) fof(gt-3,, axiom)

gt(ng, ng) fof(gt_4,, axiom)

gt(ns, na) fof(gt_5,, axiom)

gt(ng, n2) fof(gt_3,, axiom)

gt(ng, ng) fof(gt-44, axiom)

gt(ns,ng) fof(gt_55, axiom)

Ve: (ng<zand z <mng) = (x=ngorx=mng orx=mng Or T ="n3 Or T ="N4)) fof(finite_.domainy, axiom)
Va: (np <zand z<mns) = (x=nporz=mny 0r £ =ng Or T =N3 O T =174 OF T = Nj3)) fof(finite_.domains, axiom)
Va: ((ng <z and  <ng) = = =ngp) fof(finite_domaing, axiom)

Va: (ng <z and x <ny) = (r=mngorx=ng)) fof(finite_domain;, axiom)

Va: ((ng <z and 2 <my) = (x=mngorx=ny orx=ny)) fof(finite_domains, axiom)
Va: ((ng <z and x < ng) = (:c =N Or =Ny OL T =Ny OF T = Ng)) fof(finite_domaing, axiom)
succ(succ(succ(succ(ng)))) = fof(successory, axiom)
succ(succ(succ(succ(Succ(no))))) = ns fof(successors, axiom)

suce(ng) = ny fof(successory, axiom)

succ(suce(ng)) = ne fof(successora, axiom)

succ(succ(suce(ng))) = ng fof(successors, axiom)

SWV043+1.p Unsimplified proof obligation cl5_nebula_norm_0001

Proof obligation emerging from the norm-safety verification for the cl5_nebula program. norm-safety ensures that
the contents of certain one-dimensional arrays add up to one.

include(’ Axioms/SWV003+0.ax’)

true = true fof(cl5_nebula_normgggy , conjecture)

gt(ns,nq) fof(gt_5,, axiom)

gt(ng, tptp_minus, ) fof(gt_4_tptp-minus,, axiom)
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gt(ns, tptp_minus, ) fof(gt_5_tptp_minus,, axiom)
gt(ng, tptp_minus, ) fof(gt_0_tptp_minus,, axiom)
gt(n1, tptp_minus, ) fof(gt_1_tptp-minus,, axiom)
gt(ng, tptp_minus, ) fof(gt-2_tptp-minus, , axiom)
gt(ns, tptp_minus, ) fof(gt_3_tptp-minus, , axiom)
gt(ng, ng) fof(gt-4,, axiom)
gt(ns,no) fof(gt_5,, axiom)
gt(ny, ng) fof(gt-1,, axiom)
gt(na, ng) fof(gt-2,, axiom)
gt(ns, no) fof(gt-3,, axiom)
gt(ng,n1) fof(gt-4,, axiom)
gt(ns,n1) fof(gt_5,, axiom)
gt(ng, ny) fof(gt-2,, axiom)
gt(ns,n1) fof(gt-3,, axiom)
gt(ng,na) fof(gt_4,, axiom)
gt(ns,na) fof(gt_5,, axiom)
gt(ns, na) fof(gt_3,, axiom)
gt(ng, ng) fof(gt_44, axiom)
gt(ns,ng) fof(gt_H4, axiom)

Va: (ng <zand x <ng) = (L=ngorx=mnj; or x ="ng Or T ="N3 OF T = Ny)) fof(finite_domainy, axiom)
Va: (ng <z and x <ms) = (x=ngor £ =n1 Or £ =N OT & ="N3 O T =Ny OF T = Ny)) fof(finite_domains, axiom)
Va: ((ng <z and x <ng) = = =ngp) fof(finite_domaing, axiom)

Va: ((ng <z and x <mny) = (r=mngorz=ny)) fof(finite_domain; , axiom)

Va: ((ng <z and x <mg) = (xr=ngorx=ng orx=ny)) fof(finite_domains, axiom)

Va: ((ng <z and x <ng) = (r=mngor  =nq Or T =ngy Or T =Ng)) fof(finite_domains, axiom)
succ(succ(suce(suce(ng)))) = ng fof(successory, axiom)

succ(succ(succ(succ(suce(ng))))) = ns fof(successors, axiom)

succ(ng) = nq fof(successory, axiom)

succ(suce(ng)) = ne fof(successora, axiom)

succ(succ(succ(ng))) = ns fof(successors, axiom)

SWV045+1.p Unsimplified proof obligation cl5_nebula_norm_0007

Proof obligation emerging from the norm-safety verification for the cl5_nebula program. norm-safety ensures that

the contents of certain one-dimensional arrays add up to one.

include(’ Axioms/SWV003+0.ax’)

(P76 = no+—n1sszoo=a-selects(q, pv,7, Pvas) and ng < pvgy and pvys < —nz) = true fof(cl5_nebula_normgggz, conjectus
gt(ns,nq) fof(gt_5,, axiom)

gt(n135300, TL4) fOf(gt,1353004, axiom)

gt(n135300, 15) fof(gt-135300;, axiom)

gt(ng, tptp_minus, ) fof(gt_4_tptp-minus,, axiom)
gt(ns, tptp_minus, ) fof(gt_5_tptp-minus, , axiom)
gt(n135300, tptp_minus, ) fof(gt_135300_tptp_minus, , axiom)
gt(no, tptp_minus, ) fof(gt_0_tptp_minus, , axiom)
gt (n1, tptp-minus, ) fof(gt_1_tptp-minus,, axiom)
gt(ng, tptp_minus, ) fof(gt_2_tptp-minus,, axiom)
gt(ns, tptp_minus, ) fof(gt_3_tptp-minus, , axiom)
gt(ng, ng) fof(gt-4,, axiom)
gt(ng,7 ng) fof(gt_5,, axiom)
(Tl135300, Tl()) fOf(gt,1353000, axiom)
gt(nl7 ng) fof(gt_1,, axiom)
gt(nz2,np) fof(gt-2,, axiom)
gt(ns, no) fof(gt-3,, axiom)
gt(ng,n1) fof(gt-4,, axiom)
g‘u(ng,7 ny) fof(gt_5,, axiom)
gt(n135300, 11) fof(gt-135300, , axiom)
gt(na, ny) fof(gt_2,, axiom)
gt(ns,ny) fof(gt-3,, axiom)
gt(ng,n2) fof(gt-4,, axiom)
gt(ng,7 ng) fof(gt_5,, axiom)
gt(n135300, n2) fof(gt-135300,, axiom)
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gt(ns,na) fof(gt_3,, axiom)
gt(ng, ng) fof(gt_44, axiom)
gt(ns,ng) fof(gt_55, axiom)
gt(n135300, 73) fof(gt-1353004, axiom)

Va: (ng <zand x <ny) = (x=ngorx=mng or x="ng Or T ="n3 Or T = Ny)) fof(finite_domainy, axiom)

Va: (ng <zand 2 <ms) = (x=nporx=mny 0r £="ny Or L ="N3 O T =174 OF T =N35)) fof(finite_domains, axiom)
Va: ((ng <z and 2 <mng) = x=ny) fof(finite_domaing, axiom)

Va: ((ng <z and z <nj) = (x=ngorx=ny)) fof(finite_domain; , axiom)

Va: ((ng <z and x <my) = (x=ngorxz=nj orx=ny)) fof(finite_domainy, axiom)

Va: ((ng <z and x <nz) = (x=ngor x=ny or & =ng Or & = ng)) fof(finite_domains, axiom)
succ(succ(suce(suce(ng)))) = na fof(successory, axiom)

fof(successors, axiom)
succ(ng) = ng fof(successory, axiom)

succ(succ(ng)) = ne fof(successora, axiom)
succ(succ(suce(ng))) = ng

SWV047+1.p Unsimplified proof obligation cl5_nebula_norm_0013

Proof obligation emerging from the norm-safety verification for the cl5_nebula program. norm-safety ensures that

the contents of certain one-dimensional arrays add up to one.

include(’ Axioms/SWV003+0.ax’)

(pv7g = no+—nisssoo=a-selects(q, pvsg, Pvgs) and pvgy = no+—n13s300=times(—a_selects(x, pvgs), times(—a_selects(z, pvgs ),
pvss and pvsgs < —ng) = true fof(cl5_nebula_normgg:3, conjecture)

gt(ns,na) fof(gt-5,, axiom)

gt(n135300, 74) fof(gt-135300,, axiom)

gt(n135300, n5) fOf(gt,1353005, axiom)

(
succgsucc(succ(succ(succ(no))))) =ng
(

fof(successors, axiom)

gt(ng, tptp_minus, ) fof(gt_4_tptp_minus,, axiom)
gt(ns, tptp_minus, ) fof(gt_5_tptp_minus, , axiom)
gt(n135300, tptp-minus, ) fof(gt-135300_tptp_minus,, axiom)
gt(no, tptp_minus, ) fof(gt-0_tptp-minus, , axiom)
gt (n1, tptp-minus, ) fof(gt-1_tptp-minus, , axiom)
gt(ng, tptp_minus, ) fof(gt_2_tptp_minus,, axiom)
gt(ng, tptp_minus, ) fof(gt_3_tptp_minus,, axiom)
gt(ng, ng) fof(gt-4,, axiom)
(ng,7 no) fof(gt-5,, axiom)
gt(nlgogoo, ng) fof(gt-135300,, axiom)
gt(n1,no) fof(gt-1,, axiom)
gt(ng, ng) fof(gt-2,, axiom)
gt(ns,no) fof(gt_3,, axiom)
gt(ng, ny) fof(gt_4,, axiom)
gt(ns,nq) fof(gt_5, axiom)
gt(n135300, nl) fOf(gt,1353001, axiom)
gt(nz,n1) fof(gt-2,, axiom)
gt(ns,n1) fof(gt-3,, axiom)
gt(ng, no) fof(gt_4,, axiom)
gt(ns,na) fof(gt 54, axiom)
gt(n135300, ) fof(gt-135300,, axiom)
gt(ng, no) fof(gt_3,, axiom)
gt(ng,n3) fof(gt_44, axiom)
gt(n5, ng) fof(gt_55, axiom)
gt(n135300, n3) fof(gt-1353004, axiom)

Va: (ng <zand x <ng) = (L=ngorx=mnj; Or £ =ng Or T ="N3 OF T = Ny)) fof(finite_domainy, axiom)

Va: (ng <zand x <ms) = (x=ngor £ =n1 Or £ =N Or T ="N3 O T =Ny OF T = Ng)) fof(finite_domains, axiom)
Va: ((ng <z and x <mng) = = =ngp) fof(finite_domaing, axiom)

Va: ((ng <z and x <mny) = (r=mngorz=ny)) fof(finite_domain; , axiom)

Va: ((ng <z and x <mg) = (r=ngorx=ng orx=ny)) fof(finite_domains, axiom)

Vao: (ng <z and x <ng) = (r=mngorz=mny Or £ =ng Or & = n3)) fof(finite_domaing, axiom)
succ(succ(suce(suce(ng)))) = ng fof(successory, axiom)

c
succ(ng) = ng

(s
succgbu c(suce(suce(suce(ng))))) = ns
(

succ(succ(ng)) = ne

fof(successors, axiom)
fof(successory, axiom)
fof(successora, axiom)
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succ(succ(suce(ng))) = ng fof(successors, axiom)

SWV052+1.p Unsimplified proof obligation cl5_nebula_norm_0028
Proof obligation emerging from the norm-safety verification for the cl5_nebula program. norm-safety ensures that

the contents of certain one-dimensional arrays add up to one.

include(’ Axioms/SWV003+0.ax’)

(pvgg = no+—pvy3=divide(abs(—a_selects (mu, pvgy)), abs(a_selects (mu, pvg;))+abs(a_selects (muold, pvg;))) and ng <
pv7g and pv,g < —ng) = pvgg+divide(abs(—a_selects (mu, pv;3)), abs(a_selects (mu, pv,5))+abs(a_selects (muold, pv,3))) =
no+—(n1+pvsg)=divide(abs(—a_selects (mu, pvg,) ), abs(a_selects (mu, pvg,))+abs(a_selects (muold, pvg,)))

gt(ns,na) fof(gt-5,, axiom)
gt(ng, tptp_minus, ) fof(gt_4_tptp-minus,, axiom)
gt(ns, tptp_minus, ) fof(gt_5_tptp-minus, , axiom)
gt(ng, tptp_minus, ) fof(gt_0_tptp_minus,, axiom)
gt(n1, tptp_minus, ) fof(gt_1_tptp_minus,, axiom)
gt(ng, tptp_minus, ) fof(gt_2_tptp-minus,, axiom)
gt(ns, tptp_minus, ) fof(gt-3_tptp-minus, , axiom)
gt(nq,no) fof(gt-4,, axiom)
gt(ns,no) fof(gt_5,, axiom)
gt(ny, ng) fof(gt-1,, axiom)
gt(ng, ng) fof(gt-2,, axiom)
gt(ns,no) fof(gt-3,, axiom)
gt(ng,ny) fof(gt_4,, axiom)
(n5, nl) fof(gt_5,, axiom)
gt(nz,n1) fof(gt-2,, axiom)
gt(ns,n1) fof(gt-3,, axiom)
gt(ng, ng) fof(gt_4,, axiom)
gt(ns,na) fof(gt_5,, axiom)
gt(ns, na) fof(gt_3,, axiom)
gt(ng, ng) fof(gt-44, axiom)
gt(ns,ng) fof(gt_55, axiom)

Vx (np<zandx<ng) = (T=ngorTx=mny Or T="ny O T="N3 O T =Ny)) fof(finite_.domainy, axiom)
Va: (np <zand z<mns) = (x=nporz=mny 0r £ =ng Or £ =N3 O T =174 Or T = N3)) fof(finite_domains, axiom)
Va: ((ng <z and  <ng) = = =ngp) fof(finite_domaing, axiom)
Va: (ng <z and x <ny) = (x=mngorx=ng)) fof(finite_domain; , axiom)
Va: ((ng <z and x <mg) = (x=ngorx=ng or x=ny)) fof(finite_domain,, axiom)
Va: ((ng <z and x <nz) = (r=mngor x=ny Or £ =ngy Or T =Ng)) fof(finite_domaing, axiom)
)

succ(su c(succ(suce(ng)))) = na fof(successory, axiom)
suce(suec(suce(suce(suce(ng))))) = ns
suce(ng) = ny fof(successory, axiom)
succ(suce(ng)) = ne fof(successora, axiom)
succ(succ(suce(ng))) = ng fof(successors, axiom)

fof(successors, axiom)

SWV054+1.p Unsimplified proof obligation cl5_nebula_norm_0034

Proof obligation emerging from the norm-safety verification for the cl5_nebula program. norm-safety ensures that
the contents of certain one-dimensional arrays add up to one.

include(’ Axioms/SWV003+0.ax’)

(np < pvyp and pvyy < —niss300) = true fof(cl5_nebula_normggss, conjecture)

fof(cl5_nebula._

gt(ns, nq)

1135300 Tl4)
135300 n5)

fof(gt_5,, axiom)

fof(gt-135300,, axiom)
fof(gt-1353005, axiom)

fof(gt_4_tptp_minus, , axiom)

fof(gt_5_tptp_minus, , axiom)
fof(gt_135300_tptp_minus, , axiom)

fof(gt_0_tptp_minus,, axiom)

fof(gt_1_tptp-minus,, axiom)

( )

)

N4, tptp_minus, )

ns, tptp_minus, )
n135300, tPtp_minus, )
ng, tptp_minus, )

n1, tptp_minus, )

ng, tptp_minus, ) fof(gt-2_tptp-minus;, axiom
n3, tptp_minus, ) fof(gt_3_tptp_-minus, , axiom
N4,M0) fof(gt-4,, axiom)

n5,M0) fof(gt_5,, axiom)

1135300, TL()) fOf(gt,1353000, axiom)

gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt
gt(
gt(
gt(
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fof(gt_1,, axiom)

fof(gt-2,, axiom)

of(gt-3,, axiom)
( )
(

3

w

S

=)
NN

=+

N4 fof(gt-4,, axiom
ns, nl) fof(gt_5,, axiom)
1135300, nl) fOf(gt,1353001, axiom)
ng,ny) fof(gt_2,, axiom)
3,M1) fof(gt-3,, axiom)
Ng,N2) fof(gt_4,, axiom)
5,M2) fof(gt_5,, axiom)
1135300, ’I’Lg) fOf(gt,1353002, axiorn)
n3,N2) fof(gt_3,, axiom)
Ny, ng3) fof(gt-44, axiom)
n5,M3) fof(gt_H5, axiom)
1135300, M3) fof(gt-1353004, axiom)

3

3

gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt
gt(
gt(
gt(
gt(
gt(

Vx (np<zandx<ng) = (x=ngorx=mny Or £ ="ng O T="n3 OF T = Ny)) fof(finite_domainy, axiom)
Va: (np <zand z <ms) = (x=nporx=mny 0r £ ="ny Or L =N3 O T =174 OF T = Nj5)) fof(finite_domains, axiom)
Va: ((ng <z and x <mg) = = =ngp) fof(finite_domaing, axiom)

Va: ((ng <z and x <ny) = (r=mngorz=ny)) fof(finite_.domain; , axiom)

Va: ((ng <z and x <my) = (x=ngorx=nj or x =ny)) fof(finite_domainy, axiom)

Va: ((ng <z and x < n3) = (x =ngOr £ =nj Or T =Ny OF T = N3)) fof(finite_domains, axiom)
succ(succ(succ(suce(ng)))) = fof(successory, axiom)

succ(succ(succ(succ(succ(no))))) =ns fof(successors, axiom)

succ(ng) = ng fof(successory, axiom)

succ(succ(ng)) = ne fof(successora, axiom)

succ(succ(suce(ng))) = n3 fof(successors, axiom)

SWV056+41.p Unsimplified proof obligation cl5_nebula_norm_0040

Proof obligation emerging from the norm-safety verification for the cl5_nebula program. norm-safety ensures that

the contents of certain one-dimensional arrays add up to one.

include(’ Axioms/SWV003+0.ax’)

(np < pvgg and pvyy < —ng) = (ng = nop+—np=a-selects(q, pvs7, Pvas) and ng < pvyg and pvyy < —ns) fof(cl5 _nebula._r
gt(ns,na) fof(gt-5,, axiom)

gt(ng, tptp_minus, ) fof(gt_4_tptp-minus,, axiom)

gt(ns, tptp_minus, ) fof(gt_5_tptp-minus, , axiom)

gt(ng, tptp_minus, ) fof(gt_0_tptp_minus, , axiom)

gt(ny, tptp_minus, ) fof(gt_1_tptp_minus,, axiom)

gt(ng, tptp_minus, ) fof(gt_2_tptp_minus,, axiom)

gt(ns, tptp_minus, ) fof(gt_3_tptp-minus,, axiom)

gt(ng, ng) fof(gt_4,, axiom)

gt(ns,no) fof(gt_5,, axiom)

gt(ny, ng) fof(gt-1,, axiom)

gt(ng, ng) fof(gt-2,, axiom)

gt(ns,no) fof(gt-3,, axiom)

gt(ng,ny) fof(gt_4,, axiom)

gt(ns,ny) fof(gt_5,, axiom)

gt(nz,n1) fof(gt-2,, axiom)

gt(ns,n1) fof(gt_3,, axiom)

gt(ng, ng) fof(gt_4,, axiom)

gt(ns, na) fof(gt_5,, axiom)

gt(ns, na) fof(gt_3,, axiom)

gt(ng,n3) fof(gt-45, axiom)

gt(ns, ng) fof(gt_55, axiom)

Ve: (ng<zandx<mny) = (x=ngorx=mng orx=mng Or & ="n3 Or T ="Ny)) fof(finite_domainy, axiom)
Va: ((ng <zand x <ms) = (x=mgOr £ ="n1 Or T ="N2 OI T ="N3 O T ="N4 O T = Ng)) fof(finite_domains, axiom)
Va: (ng <z and z <ng) = = =ng) fof(finite_domaing, axiom)

Va: (ng <z and x <ny) = (x=mngorz=ny)) fof(finite_domain; , axiom)

Va: ((ng <z and x <mg) = (x=ngorx=ng or x=ny)) fof(finite_domains, axiom)

Va: ((ng < z and x < nz) = (x =N Or =Ny OL T =Ny OF T = N3)) fof(finite_domaing, axiom)
succ(succ(succ(succ(ng)))) = fof(successory, axiom)
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succ(succ(succ(succ(suce(ng))))) = ns fof(successors, axiom)
succ(ng) = ng fof(successory, axiom)

succ(succ(ng)) = ne fof(successora, axiom)
suce(succ(suce(ng))) = ng fof(successors, axiom)

SWVO057+1.p Unsimplified proof obligation cl5_nebula_norm_0043

Proof obligation emerging from the norm-safety verification for the cl5_nebula program. norm-safety ensures that
the contents of certain one-dimensional arrays add up to one.

include(’ Axioms/SWV003+0.ax’)

(np < pvgy and pvgy < —ng) = true fof(cl5-nebula_normggys, conjecture)

gt(ns,na) fof(gt-5,, axiom)

gt(ny, tptp_minus, ) fof(gt_4_tptp_minus, , axiom)
gt(ns, tptp_minus, ) fof(gt_5_tptp_minus,, axiom)
gt(no, tptp_minus, ) fof(gt_0_tptp_minus, , axiom)
gt(n1, tptp_minus, ) fof(gt_1_tptp-minus,, axiom)
gt(ng, tptp_minus, ) fof(gt_2_tptp-minus,, axiom)
gt(ns, tptp_minus, ) fof(gt_3_tptp-minus, , axiom)
gt(ng,no) fof(gt-4,, axiom)

gt(ns, ng) fof(gt_5,, axiom)

gt(ny, ng) fof(gt_1,, axiom)

gt(na, ng) fof(gt-2,, axiom)

gt(ns, no) fof(gt-3,, axiom)

gt(ng,ny) fof(gt_4,, axiom)

gt(ns,n1) fof(gt_5,, axiom)

gt(ng, ny) fof(gt_2,, axiom)

gt(ns,n1) fof(gt-3,, axiom)

gt(ng, no) fof(gt_4,, axiom)

gt(ns,na) fof(gt_5,, axiom)

gt(ns, na) fof(gt-3,, axiom)

gt(ng,ng3) fof(gt_44, axiom)

gt(ns,ng) fof(gt-54, axiom)

Va: ((ng <z and z < ny) (r=mporx=mn; Oorx="ng Or & =ngor x=ny)) fof(finite_.domainy, axiom)

(x=ngorx=mnjg or x="ny Or & ="N3 OF T ="N4 OF T = N5)) fof(finite_domains, axiom)

=
ng<zxzand x <nz) =
= =
=
=

Vz: ((ng < x and 2 < ng ng) fof(finite_domaing, axiom)
(x =mng or x =ny)) fof(finite_domainy , axiom)
Va: ((ng < x and x < ng (x =ng or x =n; or x = ng)) fof(finite_domaing, axiom)
Va: ((ng <z and x <nz) = (r=mngor £ =ny Or T =ngy Or T =Ng)) fof(finite_domaing, axiom)

(
= (( )
(( )
Va: ((ng <z and z < nq)
(( )
(( )
)

suce(suec(suce(suce(ng)))) = ng fof(successory, axiom)
succ(succ(suce(succe(suce(ng))))) = ns fof(successors, axiom)
succ(ng) = ny fof(successory, axiom)

succ(succ(ng)) = ne fof(successora, axiom)

succ(succ(suce(ng))) = ns fof(successors, axiom)

SWV058+1.p Unsimplified proof obligation cl5_nebula_norm_0046

Proof obligation emerging from the norm-safety verification for the cl5_nebula program. norm-safety ensures that
the contents of certain one-dimensional arrays add up to one.

include(’ Axioms/SWV003+0.ax’)

- geq(pvqy, tptp-float _0yy;) = true
gt(ns,nq) fof(gt_5,, axiom)

fof(cl5_nebula_normggyg, conjecture)

gt(ng, tptp_minus, )
gt(ns, tptp_minus, )
gt(ng, tptp_minus, )
gt(ny, tptp_minus, )
gt(ng, tptp_minus, )
gt(ns, tptp_minus, )
gt(na,no)
gt(ns, no)
gt(n1,no)
gt(n2,no)
(n37 TL())

fof(gt_4_tptp-minus,, axiom)
fof(gt_5_tptp-minus, , axiom)
fof(gt_0_tptp_minus, , axiom)
fof(gt_1_tptp_minus,, axiom)
fof(gt_2_tptp_minus,, axiom)
fof(gt_3_tptp-minus,, axiom)

fof(gt_4,, axiom)
fof(gt_5,, axiom)
fof(gt-1,, axiom)
fof(gt-2,, axiom)
fof(gt-3,, axiom)
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gt(ng,n1) fof(gt_4,, axiom)
gt(ns,ny) fof(gt_5,, axiom)
gt(na, ny) fof(gt-2, axiom)
gt(ns,ny) fof(gt-3;, axiom)
(n4,n2) fof(gt-4,, axiom)
gt(ns, ng) fof(gt_5,, axiom)
gt(ns, na) fof(gt_3,, axiom)
gt(ng, ng) fof(gt-44, axiom)
gt(ns,ng) fof(gt_H4, axiom)
Vm (np<zandx<nyg) = (x=ngorx=mny Or L ="ng O T ="n3 OF T = Ny)) fof(finite_domainy, axiom)
Va: ((ng <zand z <ms) = (x=ngorx=mny 0r £="ny Or L ="N3 OF T ="4 OF T ="5)) fof(finite_domains, axiom)
Va: ((ng <z and x <mng) = = =ngp) fof(finite_domaing, axiom)
Va: ((ng <z and x <mny) = (r=mngorz=ny)) fof(finite_.domain; , axiom)
Va: ((ng <z and x <ng) = (r=ngor x=ng or x =ny)) fof(finite_domains, axiom)
Va: ((ng <z and x <nz) = (x=ngor x =ny or & =ng Or & = ng)) fof(finite_domaing, axiom)
succ(succ(suce(suce(ng)))) = ng fof(successory, axiom)
succ(succ(succe(succ(suce(ng))))) = ns fof(successors, axiom)
succ(ng) = ng fof(successory, axiom)
succ(succ(ng)) = ne fof(successora, axiom)
suce(succ(suce(ng))) = ng fof(successors, axiom)

SWV059+1.p Unsimplified proof obligation cl5_nebula_norm_0049

Proof obligation emerging from the norm-safety verification for the cl5_nebula program. norm-safety ensures that

the contents of certain one-dimensional arrays add up to one.

include(’Axioms/SWV003+0.ax’)

geq(pvyy, tptp-float_0yy;) = ((— gt(n1+loopcounter,ny) = true) and (gt(n,+loopcounter,ny) = true)) fof(cl5-nebula
gt(ns,na) fof(gt-5,, axiom)

gt(n4, tptp_minus, ) fof(gt_4_tptp-minus, , axiom)

gt(ns, tptp_minus, ) fof(gt_5_tptp_minus, , axiom)

gt(no, tptp_minus, ) fof(gt_0_tptp_minus, , axiom)

gt(n1, tptp_minus, ) fof(gt_1_tptp-minus,, axiom)

gt(ng, tptp_minus, ) fof(gt_2_tptp-minus,, axiom)

gt(ng, tptp_minus, ) fof(gt_3_tptp-minus, , axiom)

gt(ng,no) fof(gt-4,, axiom)

gt(ns, ng) fof(gt_5,, axiom)

gt(ny, ng) fof(gt-1,, axiom)

gt(na, ng) fof(gt-2,, axiom)

gt(ns, ng) fof(gt_3,, axiom)

gt(nq,n1) fof(gt_4,, axiom)

gt(ns,n1) fof(gt_5,, axiom)

gt(ng, ny) fof(gt_2,, axiom)

gt(ns,n1) fof(gt-3,, axiom)

gt(ng, no) fof(gt_4,, axiom)

gt(ns,na) fof(gt_5,, axiom)

gt(ns, na) fof(gt-3,, axiom)

gt(ng,n3) fof(gt_44, axiom)

gt(ns,ng) fof(gt_54, axiom)
Vm (np<zandx<ng) = (r=mngorx=mny Or T="ny O T="N3 OF T =Ny)) fof(finite_domainy, axiom)
Va: (ng <zand x <ms) = (x=ngor x =n1 Or £ =N OT & =7N3 O T =Ny OF T = Ny)) fof(finite_domains, axiom)
Va: ((ng <z and  <ng) = = =ngp) fof(finite_domaing, axiom)
Va: (ng <zand x <mny) = (r=mngorz=ng)) fof(finite_domain; , axiom)
Va: ((ng <z and x <mg) = (x=ngorx=ng orx=ny)) fof(finite_domaing, axiom)
Va: ((ng <z and x <nz) = (r=mngor £ =ny Or T =ngy Or T = Ng)) fof(finite_domaing, axiom)
suce(suec(suce(suce(ng)))) = ng fof(successory, axiom)
succe(succ(suce(suce(suce(ng))))) = ns fof(successors, axiom)
succ(ng) = ng fof(successory, axiom)
succ(suce(ng)) = ne fof(successora, axiom)
succ(succ(suce(ng))) = ns fof(successors, axiom)

SWYV060+41.p Unsimplified proof obligation cl5_nebula_array_0001
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Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that
each access to an array element is within the specified upper and lower bounds of the array.
include(’Axioms/SWV003+0.ax’)

true = true fof(clb-nebula_array gy , conjecture)

gt(ns,nq) fof(gt_5,, axiom)

gt(ng, tptp_minus, ) fof(gt_4_tptp_minus,, axiom)

gt(ns, tptp_minus, ) fof(gt_5_tptp_minus, , axiom)

gt(ng, tptp_minus, ) fof(gt_0_tptp-minus,, axiom)

gt(n1, tptp_minus, ) fof(gt_1_tptp-minus,, axiom)

gt(nz, tptp_minus, ) fof(gt-2_tptp_minus, , axiom)

gt(ng, tptp_minus, ) fof(gt_3_tptp_minus,, axiom)

gt(ng, ng) fof(gt_4,, axiom)

gt(ns,no) fof(gt-5,, axiom)

gt(ny,ng) fof(gt_1,, axiom)

gt(nz2,ng) fof(gt-2,, axiom)

gt(ns, no) fof(gt-3,, axiom)

gt(ng,n1) fof(gt_4,, axiom)

gt(ns,n1) fof(gt_5,, axiom)

gt(na, ny) fof(gt-2,, axiom)

gt(ns,ny) fof(gt_3;, axiom)

gt(ng,na) fof(gt_4,, axiom)

gt(ns,na) fof(gt_5,, axiom)

gt(ns, na) fof(gt-3,, axiom)

gt(ng, ng) fof(gt-44, axiom)

gt(ns,ng) fof(gt_H5, axiom)

Va: (ng <zand x <ng) = (L=ngorx=mnj; Or £ ="ng Or T ="N3 OF T = Ny)) fof(finite_domainy, axiom)
Va: ((ng <zand z <ms) = (x=ngorx=mny 0r £="ng Or L ="N3 O T =174 OF T =N35)) fof(finite_domains, axiom)
Va: ((ng <z and x <mg) = = =ngp) fof(finite_domaing, axiom)

Va: ((ng <z and x <ny) = (r=mngorz=ny)) fof(finite_.domain; , axiom)

Va: ((ng <z and x <ng) = (r=ngorx=ng or x =ny)) fof(finite_domains, axiom)
Va: ((ng <z and x < n3) = (sc =ngOr £ =nj Or T =Ny OF T = Ng)) fof(finite_domains, axiom)
succ(succ(suce(suce(ng)))) = fof(successory, axiom)
succ(succ(succ(succ(succ(no))))) =ns fof(successors, axiom)

succ(ng) = ng fof(successory, axiom)

succ(succ(ng)) = ne fof(successora, axiom)

suce(succ(suce(ng))) = ng fof(successors, axiom)

SWV061+1.p Unsimplified proof obligation cl5_nebula_array_0002
Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that
each access to an array element is within the specified upper and lower bounds of the array.
include(’ Axioms/SWV003+0.ax’)
true = ((—gt(loopcounter,n;) = true) and (gt(loopcounter,ny) = true)) fof(cl5_nebula_arrayggs, conjecture)
gt(ns,nq) fof(gt_5,, axiom)
gt(ng, tptp_minus, ) fof(gt_4_tptp-minus, , axiom
gt(ns, tptp_minus, ) fof(gt_5_tptp-minus, , axiom
ng, tptp-minus, ) fof(gt-0_tptp-minus, , axiom
n1, tptp_minus, ) fof(gt_1_tptp_minus, , axiom
ng, tptp_minus, ) fof(gt_2_tptp_minus, , axiom
ng, tptp_minus, ) fof(gt_3_tptp_minus, , axiom
N4, ng) fof(gt-4,, axiom)
fof(gt_5,, axiom)
fof(gt-1,, axiom)
f(gt_2,, axiom)
f(gt_3,, axiom)
)
)

)
)
)
)
)
)

(
(
(
(
f(gt-4,, axiom
f(gt_5,, axiom
f(gt-2,, axiom)
f(gt-3,, axiom)
f(gt_4,, axiom)
fof(gt-5,, axiom)

ggggagesd

gt(
gt(
gt (
gt(
gt(
gt(
gt(n
gt(
(Tlg, o
gt(
gt(
gt(
gt(
gt(
gt(
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gt(ns,na) fof(gt_3,, axiom)
gt(ng, ng) fof(gt_44, axiom)
gt(ns,ng) fof(gt_55, axiom)

Va: (ng <zand x <ny) = (L=ngorx=mnj; or £ ="n9 Or T ="N3 OF T = Ny)) fof(finite_domainy, axiom)
Va: (ng <z and x <ms) = (x=ngor £ =n1 Or £ =N OT T ="N3 O T =Ny OF T = Ny)) fof(finite_domains, axiom)
Va: ((ng <z and x <mg) = = =ngp) fof(finite_domaing, axiom)

Va: ((ng <z and x <my) = (r=mngorz=ny)) fof(finite_domain; , axiom)

Va: ((ng <z and x <ng) = (r=ngorx=ng or x =ny)) fof(finite_domains, axiom)

Va: ((ng <z and x < ng) = (:U =N Or T =Ny OF T =Ny OF T = Ng)) fof(finite_domains, axiom)
succ(succ(suce(suce(ng)))) = fof(successory, axiom)

succ(bucc(bucc(bucc(succ(no))))) =ns fof(successors, axiom)

succ(ng) = nq fof(successory, axiom)

succ(succ(ng)) = ne fof(successora, axiom)

succ(succ(suce(ng))) = ns fof(successors, axiom)

SWV063+1.p Unsimplified proof obligation clb_nebula_array_0004

Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that
each access to an array element is within the specified upper and lower bounds of the array.
include(’Axioms/SWV003+0.ax’)

(ng < pvyg and ng < pvys and pvyg < —nissze0 and pvys < —ns) = (ng < pvyp and ng < pvys and pvyy <
—n135300 and pvys < —ng) fof(cl5_nebula_arraygg,, conjecture)

gt(ns,na) fof(gt_5,, axiom)

gt(n135300, 14) fof(gt-135300,, axiom)

gt(n135300, 75) fof(gt-135300;, axiom)

gt(n4, tptp_minus, ) fof(gt_4_tptp-minus, , axiom)

gt(ns, tptp_minus, ) fof(gt_5_tptp-minus, , axiom)
gt(n135300, tptp_minus, ) fof(gt-135300_tptp_minus, , axiom)
gt(no, tptp_minus, ) fof(gt-0_tptp-minus, , axiom)

gt(n1, tptp_minus, ) fof(gt_1_tptp-minus,, axiom)

gt(ng, tptp_minus, ) fof(gt_2_tptp-minus, , axiom)

gt(ns, tptp_minus, ) fof(gt_3_tptp_minus, , axiom)
gt(n4,no) fof(gt-4,, axiom)

gt(ns,no) fof(gt-5,, axiom)

(n135300, TL()) fOf(gt,].?)E)-?)OOO, axiom)

gt(n1,ng) fof(gt-1,, axiom)

gt(nz2,np) fof(gt-2,, axiom)
gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt(

(

(

ng,ng) fof(gt-3,, axiom)

Ng,ny) fof(gt_4,, axiom)
(

n5,M1) fof(gt-5,, axiom)
1135300, M1) fof(gt-135300, , axiom)
N2, M) fof(gt-2,, axiom)
n3, M) fof(gt-3,, axiom)
Ny, Ng) fof(gt_4,, axiom)
n5,M2) fof(gt-5,, axiom)
1135300, 12) fof(gt-135300,, axiom)
N3, N2) fof(gt_3,, axiom)
N4, M3) fof(gt-44, axiom)
N5, M3) fof(gt_55, axiom)
1135300, Tlg) fOf(gt,1353003, axiom)
Vm (np<zandx<ng) = (r=mnporx=mny Or T="ny O T="N3 OF T =Ny)) fof(finite_.domainy, axiom)
Va: (ng <zand x <ms) = (x=ngor £ =n1 Or £ =N OT T ="N3 O T =Ny OF T = Ny)) fof(finite_domains, axiom )
Va: ((ng <z and x <ng) = = =ngp) fof(finite_domaing, axiom)
Va: ((ng <z and z <my) = (x =ngorx=ny)) fof(finite_domainy , axiom)
Va: ((ng <z and x <mg) = (x=ngorx=ng orx=ny)) fof(finite_domaing, axiom)
Va: ((ng <z and x <nz) = (r=mngor £ =ny Or T =ngy Or T =Ng)) fof(finite_domaing, axiom)
suce(suec(suce(suce(ng)))) = ng fof(successory, axiom)
succe(succ(suce(suce(suce(ng))))) = ns fof(successors, axiom)
succ(ng) = ng fof(successory, axiom)
succ(suce(ng)) = ne fof(successora, axiom)
succ(succ(suce(ng))) = ns fof(successors, axiom)
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SWV065+1.p Unsimplified proof obligation cl5_nebula_array_0006

Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that
each access to an array element is within the specified upper and lower bounds of the array.

include(’ Axioms/SWV003+0.ax’)

(ng < pvygand ng < pvgg and pvyy < —nasssoo and pvgy < —ng) = (ng < mgand ng < pvyy and ng <
pvss and pvyy < —niss300 and pvgg < —ng) fof(cl5_nebula_arraygggg, conjecture)

gt(ns,nq) fof(gt_5,, axiom)

gt(n135300, 14) fof(gt-135300,, axiom)

gt(n135300, 15) fof(gt-135300;, axiom)

gt(ny, tptp_minus, ) fof(gt_4_tptp_minus, , axiom)
gt(ns, tptp_minus, ) fof(gt_5_tptp_minus,, axiom)
gt(n135300, tptp-minus, ) fof(gt-135300_tptp_minus, , axiom)
gt(no, tptp_minus, ) fof(gt-0_tptp-minus, , axiom)
gt (n1, tptp-minus, ) fof(gt_1_tptp-minus,, axiom)
gt(nz, tptp_minus, ) fof(gt-2_tptp_minus, , axiom)
gt(ng, tptp_minus, ) fof(gt_3_tptp-minus, , axiom)
gt(n4,n0) fof(gt-4,, axiom)
gt(n5, ng) fof(gt_5,, axiom)
gt(n135300, 10) fof(gt-135300,, axiom)
gt(ni,ng) fof(gt-1,, axiom)
gt(nz2,np) fof(gt-2,, axiom)
gt(ng, ng) fof(gt-3,, axiom)
gt(ng, ny) fof(gt_4,, axiom)
gt(ng,7 ny) fof(gt-5,, axiom)
gt(n135300, 11) fof(gt-135300, , axiom)
gt(nz,n1) fof(gt-2,, axiom)
gt(ns,n1) fof(gt-3,, axiom)
gt(ng,n2) fof(gt_4,, axiom)
gt(n5, ng) fof(gt-5,, axiom)
gt(n135300, TLQ) fOf(gt,1353002, axiom)
gt(ns, na) fof(gt_3,, axiom)
gt(ng,n3) fof(gt-44, axiom)
gt(n57 ng) fof(gt_55, axiom)
gt(n135300, 13) fof(gt-1353005, axiom)

Va: (ng <zandz <mng) = (x=ngorx=mng Or & ="ng Or T ="n3 Or T ="N4)) fof(finite_.domainy, axiom)
Va: (ng <zand x <ns) = (x=ngor £ =n1 Or £ =N Or T ="N3 O T =Ny OF T = Ny)) fof(finite_domains, axiom)
Va: ((ng <z and  <ng) = = =ng) fof(finite_domaing, axiom)

Va: ((ng <z and z <my) = (x =ngorx=ny)) fof(finite_domainy , axiom)

Va: ((ng <z and x <mg) = (x=ngorx=ng or x=ny)) fof(finite_domaing, axiom)

Va: ((ng <z and x <nz) = (r=mngor x=ny Or £ =ngy Or T =Ng)) fof(finite_domaing, axiom)
succ(succ(succ(succe(ng)))) = na fof(successory, axiom)

succ(succ(suce(succe(suce(ng))))) = ns fof(successors, axiom)

succ(ng) = ng fof(successory, axiom)

succ(suce(ng)) = ne fof(successora, axiom)

succ(succ(suce(ng))) = ns fof(successors, axiom)

SWV066+1.p Unsimplified proof obligation cl5_nebula_array_0007

Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that
each access to an array element is within the specified upper and lower bounds of the array.
include(’Axioms/SWV003+0.ax’)

(ng < pvyg and ng < pvgg and pvyg < —ngssse0 and pvgs < —ns) = (ng < pvyp and ny < pvgg and pvyy <
—n135300 and pvgy < —np) fof(cl5_nebula_array g7, conjecture)

gt(ns,nq) fof(gt_5,, axiom)

gt(n135300, TL4) fOf(gt,1353004, axiom)

gt(n135300, 15) fof(gt-135300;, axiom)

gt(ng, tptp_minus, ) fof(gt_4_tptp_minus, , axiom)
gt(ns, tptp_minus, ) fof(gt_5_tptp-minus, , axiom)
gt(n135300, tptp_minus, ) fof(gt_135300_tptp_minus, , axiom)
gt(no, tptp_minus, ) fof(gt_0_tptp_minus, , axiom)
gt (n1, tptp-minus, ) fof(gt_1_tptp-minus,, axiom)
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N, tptp_minus, ) fof(gt_2_tptp_minus, , axiom)
ng, tptp_minus, ) fof(gt_3_tptp_minus,, axiom)
N4, ng) fof(gt_4,, axiom)
n5,M0) fof(gt_5,, axiom)
1135300, ’no) fOf(gt,1353000, axiom)
n1,M0) fof(gt-1,, axiom)
ng, ng) f(gt-2,, axiom)
3,70) f(gt-3,, axiom)
(
(

3

Ng,N1) f(gt-4,, axiom)

gt(

gt(

gt(

gt(

gt(

gt(

gt( fo
gt( fo
gt( fo
En5, nl) fof(gt_5,, axiom)
gt(

gt(

gt(

gt(

gt(

gt(

gt(

gt(

gt(

t(1135300, 71 ) fOf(gt,1353001 y axiorn)

ng,ny) fof(gt_2,, axiom)
n3, M) fof(gt-3,, axiom)
Ng,N2) fof(gt_4,, axiom)
n5,M2) fof(gt_5,, axiom)
1135300, ’I’Lg) fOf(gt,1353002, axiom)
n3,N2) fof(gt_3,, axiom)
Ny, n3) fof(gt_44, axiom)
n5,M3) fof(gt_H4, axiom)
1135300, M3) fof(gt-1353004, axiom)
Vx (np<zandx<ng) = (L=ngorx=mny Or £ ="ng O T="n3 OF T = Ny)) fof(finite_domainy, axiom)
Va: (np <zand z <ms) = (x=nporx=mny 0r £ ="ny Or L ="N3 O T =174 OF T = Nj3)) fof(finite_domains, axiom)
Va: ((ng <z and x <ng) = = =ngp) fof(finite_domaing, axiom)
Va: ((ng <z and x <ny) = (r=mngorz=ny)) fof(finite_.domain; , axiom)
Vao: (ng <z and x <ng) = (r=mngor z=mn1 or £ ="ny)) fof(finite_domains, axiom)
Va: ((ng <z and x <nz) = (x=ngor £ =ny or & =ng Or & = ng)) fof(finite_domains, axiom)
succ(succ(suce(suce(ng)))) = ng fof(successory, axiom)
succ(succ(succ(succ(suce(ng))))) = ns fof(successors, axiom)
succ(ng) = ng fof(successory, axiom)
succ(succ(ng)) = ne fof(successora, axiom)
suce(succ(suce(ng))) = ng fof(successors, axiom)

SWV068+1.p Unsimplified proof obligation cl5_nebula_array_0009
Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that
each access to an array element is within the specified upper and lower bounds of the array.
include(’ Axioms/SWV003+0.ax’)
(np < pvyp and pvyy < —nizs300) = true fof(cl5_nebula_array oo, conjecture)
gt(ns,na) fof(gt_5,, axiom)
gt(n135300, 14) fof(gt-135300,, axiom)
gt(n135300, 75) fof(gt-135300;, axiom)
gt(ny, tptp_minus, ) fof(gt_4_tptp_minus, , axiom)
gt(ns, tptp_minus, ) fof(gt_5_tptp_minus,, axiom)
gt(n135300, tptp-minus; ) fof(gt-135300_tptp_minus, , axiom)
gt(no, tptp_minus, ) fof(gt-0_tptp-minus, , axiom)
gt (n1, tptp-minus, ) fof(gt_1_tptp-minus,, axiom)
gt(nz, tptp_minus, ) fof(gt-2_tptp_minus, , axiom)
gt(ng, tptp_minus, ) fof(gt_3_tptp-minus, , axiom)
gt(n4,no) fof(gt_4,, axiom)
gt(ns,no) fof(gt_5,, axiom)
(n135300, ’fLo) fOf(gt,].?)E)?)OOO, axiom)
gt(nl7 ng) fof(gt-1,, axiom)
gt(nz2,np) fof(gt-2,, axiom)
gt(ng, ng) fof(gt-3,, axiom)
gt(ng, ny) fof(gt_4,, axiom)
gt ( fof(gt-5,, axiom)
gt(n135300, ny) fof(gt-135300, , axiom)
gt(nz,n1) fof(gt-2,, axiom)
gt( ) fof(gt_3,, axiom)
gt(ng, ng) fof(gt_4,, axiom)
gt( ) fof(gt-5,, axiom)
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(TL135300, TLQ) fOf(gt,1353002, axiom)
gt(ns, na) fof(gt_3,, axiom)
gt(ng, ng) fof(gt_45, axiom)
gt(ns,n3) fof(gt_55, axiom)
(n135300, n3) fOf(gt,1353003, axiom)

Vx. (np<zandx<mnyg) = (T=ngorx=ny Or £ ="ng Or T ="N3 OF T = Ny)) fof(finite_domaing, axiom)
Va: (ng <zand x <ms) = (x=ngOr £ =n1 Or T ="N2 OI T ="N3 O T =174 O T = Ng)) fof(finite_domains, axiom)
Va: ((no <z and x <mng) = = =ng) fof(finite_domaing, axiom)

Va: ((no <z and x <ny) = (r=mngorz=ny)) fof(finite_domain; , axiom)

Va: ((ng <z and x <my) = (x=ngor x=ng or x =ny)) fof(finite_domain,, axiom)

Va: ((ng <z and x <nz) = (r=ngor x=ny or £ =ng Or = n3)) fof(finite_domains, axiom)
succ(succ(succ(succ(ng)))) = ng fof(successory, axiom)

succ(succ(succ(succ(suce(ng))))) = ns fof(successors, axiom)

succ(ng) = ng fof(successory, axiom)

succ(suec(ng)) = na fof(successory, axiom)

succ(succ(suce(ng))) = ns fof(successors, axiom)

SWV069+1.p Unsimplified proof obligation cl5_nebula_array_0010

Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that

each access to an array element is within the specified upper and lower bounds of the array.
include(’Axioms/SWV003+0.ax’)

(ng < pvyp and pvyg < —niss300) = (o < ng and ng < pvy, and ng < —ns and pvyy < —n135300) fof(cl5_nebula_array,
gt(ns,na) fof(gt-5,, axiom)

gt(n135300, 74) fof(gt-135300,, axiom)

gt(n135300, n5) fOf(gt,1353005, axiom)

gt(ng, tptp_minus, ) fof(gt_4_tptp_minus,, axiom)
gt(ns, tptp_minus, ) fof(gt_5_tptp_minus, , axiom)
gt(n135300, tptp-minus, ) fof(gt-135300_tptp_minus,, axiom)
gt(no, tptp_minus, ) fof(gt-0_tptp-minus, , axiom)
gt (n1, tptp-minus, ) fof(gt-1_tptp-minus, , axiom)
gt(ng, tptp_minus, ) fof(gt_2_tptp_minus,, axiom)
gt(ns, tptp_minus, ) fof(gt_3_tptp_minus, , axiom)
gt(ng, ng) fof(gt-4,, axiom)
(ng,7 no) fof(gt-5,, axiom)
gt(nlgogoo, ng) fof(gt-135300,, axiom)
gt(n1,no) fof(gt-1,, axiom)
gt(ng, ng) fof(gt-2,, axiom)
gt(ns,no) fof(gt_3,, axiom)
gt(ng, ny) fof(gt_4,, axiom)
gt(ns,nq) fof(gt_5, axiom)
gt(n135300, nl) fOf(gt,1353001, axiom)
gt(nz,n1) fof(gt-2,, axiom)
gt(ns,n1) fof(gt-3,, axiom)
gt(ng, no) fof(gt_4,, axiom)
gt(ns,na) fof(gt,527 axiom)
gt(n135300, ) fof(gt-135300,, axiom)
gt(ng, no) fof(gt_3,, axiom)
gt(ng,n3) fof(gt_44, axiom)
gt(n5, ng) fof(gt_55, axiom)
gt(n135300, n3) fof(gt-1353004, axiom)
Va: (ng <zand x <ng) = (L=ngorx=mnj; Or £ =ng Or T ="N3 OF T = Ny)) fof(finite_domainy, axiom)
Va: (ng <zand x <ms) = (x=ngor £ =n1 Or £ =N Or T ="N3 O T =Ny OF T = Ng)) fof(finite_domains, axiom)
Va: ((ng <z and x <mng) = = =ngp) fof(finite_domaing, axiom)
Va: ((ng <z and x <mny) = (r=mngorz=ny)) fof(finite_domain; , axiom)
Va: ((ng <z and x <mg) = (r=ngorx=ng orx=ny)) fof(finite_domains, axiom)
Vao: (ng <z and x <ng) = (r=mngorz=mny Or £ =ng Or & = n3)) fof(finite_domaing, axiom)
succ(succ(suce(suce(ng)))) = ng fof(successory, axiom)
succ(succ(succe(succ(suce(ng))))) = ns fof(successors, axiom)
succ(ng) = ng fof(successory, axiom)
succ(succ(ng)) = ne fof(successora, axiom)
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succ(succ(suce(ng))) = ng fof(successors, axiom)

SWVO070+1.p Unsimplified proof obligation cl5_nebula_array_0011

Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that
each access to an array element is within the specified upper and lower bounds of the array.

include(’ Axioms/SWV003+0.ax’)

(np < pvyg and pvyg < —niss300) = (no < pvyg and pvyy < —n135300) fof(cl5_nebula_arrayg; 1, conjecture)
gt(ns,nq) fof(gt_5,, axiom)

gt(n135300, TL4) fOf(gt,1353004, axiom)

gt(n135300, 15) fof(gt-1353005, axiom)

gt(ng, tptp_minus, ) fof(gt_4_tptp-minus,, axiom)
gt(ns, tptp_minus, ) fof(gt_5_tptp-minus, , axiom)
gt(n135300, tptp_minus, ) fof(gt-135300_tptp_minus, , axiom)
gt(no, tptp_minus, ) fof(gt_0_tptp_minus, , axiom)
gt (n1, tptp-minus, ) fof(gt_1_tptp-minus,, axiom)
gt(ng, tptp_minus, ) fof(gt_2_tptp-minus,, axiom)
gt(ns, tptp_minus, ) fof(gt_3_tptp-minus, , axiom)
gt(ng,no) fof(gt-4,, axiom)
gt(n57 ng) fof(gt_5,, axiom)
gt(n135300, 10) fof(gt-135300,, axiom)
gt(ny,ng) fof(gt-1,, axiom)
gt(nz2,ng) fof(gt-2,, axiom)
gt(ns, no) fof(gt-3,, axiom)
gt(ng,n1) fof(gt-4,, axiom)
gt(ns7 ny) fof(gt_5,, axiom)
gt(n135300, 11) fof(gt-135300, , axiom)
gt(na, ny) fof(gt_2,, axiom)
gt(ns,ny) fof(gt-3,, axiom)
gt(ng,n2) fof(gt-4,, axiom)
gt(n5, ng) fof(gt_5,, axiom)
gt(n135300, n2) fof(gt-135300,, axiom)
gt(ns, na) fof(gt-3,, axiom)
gt(nq, n3) fof(gt_45, axiom)
gt(n5, ns) fof(gt_55, axiom)
gt(n135300, Tl3) fOf(gt,1353003, ELXiOHl)
Ve: (ng<zandx <mng) = (x=ngorx=mng orx=ng Or T ="n3 Or T =Ny)) fof(finite_domainy, axiom)
Va: ((ng <zand x <ms) = (x=mnNgOr £ ="n1 Or T ="N2 OI T ="N3 O T =17N4 OI T = Ng)) fof(finite_.domains, axiom)
Va: ((ng <z and x <ng) = = =ng) fof(finite_domaing, axiom)
Va: ((ng <z and x <ny) = (x=mngorxz=ny)) fof(finite_domain; , axiom)
Va: ((ng <z and 2 <my) = (x=mngorx=ngorz=ny)) fof(finite_domains, axiom)
Va: ((ng <z and x <nz) = (r=mngor x=ny or £ =ng Or T =Ng)) fof(finite_domaing, axiom)
succ(succ(succ(suce(ng)))) = ny fof(successory, axiom)
succ(succ(succ(succ(succ(ng))))) = ns fof(successors, axiom)
suce(ng) = ny fof(successory, axiom)
succ(suce(ng)) = ne fof(successors, axiom)
succ(succ(suce(ng))) = ng fof(successors, axiom)

SWVO071+1.p Unsimplified proof obligation cl5_nebula_array_0012
Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that
each access to an array element is within the specified upper and lower bounds of the array.
include(’ Axioms/SWV003+0.ax’)
(ng < pvyy and mg < pvyg and pvyy < —ny and pvyy < —nasszon) = (no < pvgy and ng < pvyg and pvy; <
—ng and pvys < —N135300) fof(cl5 _nebula_arrayg; 4, conjecture)
gt(ns,nq) fof(gt_5,, axiom)
(n135300, TL4) fOf(gt,1353004, axiom)
gt(n135300, 75) fof(gt-135300;, axiom)
gt(ny, tptp_minus, ) fof(gt_4_tptp_minus, , axiom)
gt(ns, tptp_minus, ) fof(gt_5_tptp_minus,, axiom)
gt(n135300, tptp_minus, ) fof(gt-135300_tptp_minus, , axiom)
gt(ng, tptp_minus, ) fof(gt_0_tptp-minus,, axiom)
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n1, tptp_minus, )
ng, tptp_minus, )
ng, tptp_minus, )

fof(gt_1_tptp_minus,, axiom)
fof(gt_2_tptp_minus,, axiom)
fof(gt_3_tptp-minus,, axiom)

Mg, N )
n5,M0)

1135300 no)

nuno)
n27n0)
n3, no)
ng,M1)

gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt(ns,n1)
gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt(

1135300, 11 )

na,n )
n37n1)
4,N2)
ns,n )

3

1135300, n2)

ﬂ3,n2)
ng,m3)
n57n3)

1135300, n3)

Vx.
Va:
Va:

(ng <z and z < ny
ng <z and x < n;

fof(gt_4,, axiom)

fof(gt_5,, axiom)
fof(gt-135300,, axiom)

fof(gt_1,, axiom)

fof(gt-2,, axiom)

fof(gt-3,, axiom)

fof(gt-4,, axiom)

fof(gt_5,, axiom)
fof(gt-135300, , axiom)

fof(gt-2,, axiom)

fof(gt-3,, axiom)

fof(gt_4,, axiom)

fof(gt_5,, axiom)
fof(gt_135300,, axiom)

fof(gt_3,, axiom)

fof(gt_45, axiom)

fof(gt_53, axiom)
fof(gt-1353005, axiom)

= (L=nporx=mny Orx=ng Or T="N3 OF T ="Ny))
= (r=mnporT=mny Or T ="ng Or T="ng OF T ="y OF T =Ng))

fof(finite_domainy, axiom)

fof(finite_domains, axiom)

ng <z and z < nyg

= T =mny) fof(finite_domaing, axiom)

= (z=mnporz=nmng))

fof(finite_domain; , axiom)

Va:
Va:
succ

succ(succ(succ(succ(succ(ng))))) = ns

(s
(

succ(ng) = np
(

suce(succ(ng)) = na
succ(succ(suce(ng))) = ns

ng <x and x < no
ng <z and x < ns

( )

(( )

(( )
Va: ((ng <z and z < nq)
(( )

(( )

)

= (z=mngor z=n; or x =ngy))
fof(successory, axiom)
fof(successory, axiom)

fof(successors, axiom)
fof(successors, axiom)

= (x=mngorx=ngorx=ngorr=mng))
succ(succ(suce(ng)))) = na
fof(successors, axiom)

fof(finite_domains, axiom)
fof(finite_domaing, axiom)

SWV072+41.p Unsimplified proof obligation cl5_nebula_array_0013

Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that

each access to an array element is within the specified upper and lower bounds of the array.
include(’Axioms/SWV003+0.ax")

(ng < pvy and pvy; < —n5) = (ng < pvyy and pvy; < —np)

gt(ns,ng)

gt(ng, tptp_minus, )
gt(ns, tptp_minus,

gt(ny, tptp_minus,;
gt(ng, tptp_minus,

fof(gt-5,, axiom)
fof(gt_4_tptp-minus, , axiom
fof(gt_5_tptp-minus;, axiom

fof(gt-2_tptp-minus;, axiom

)

) )

gt(ng, tptp_minus, ) fof(gt_0_tptp_minus,, axiom)
) )

) )

)

gt(ns, tptp_minus, )

(
(
fof(gt_1_tptp_minus, , axiom
(
(

fof(gt-3_tptp-minus;, axiom

gt(ng,no) fof(gt-4,, axiom)
gt(ns, ng) fof(gt_5,, axiom)
gt(n1,no) fof(gt_1,, axiom)
gt(ng, ng) fof(gt-2,, axiom)
gt(ns,no) fof(gt-3,, axiom)
gt(ng,ny) fof(gt_4,, axiom)
gt(ns,ny) fof(gt_5,, axiom)
gt(nz,n1) fof(gt-2,, axiom)
gt(ns,n1) fof(gt-3,, axiom)
gt(ng, ng) fof(gt_4,, axiom)
gt(ns, na) fof(gt_5,, axiom)
gt(nsz, na) fof(gt-3,, axiom)
gt(ng, ng) fof(gt-44, axiom)
gt(ns,ng) fof(gt_55, axiom)

Ve: (ng<zandz<mng) = (x=ngorx=mng orx=ng Or T ="n3 Or T ="Ny4))

fof(cl5_nebula_array, 3, conjecture)

fof(finite_.domainy, axiom)
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Va: (ng <zand x <ms) = (x=ng Or £ =n1 Or T ="N2 OI T =7N3 O T =17Ny O T = Ng)) fof(finite_domains, axiom)
Va: ((ng <z and x <mng) = = =ngp) fof(finite_domaing, axiom)

Va: ((ng <z and x <ny) = (r=mngorz=ny)) fof(finite_domain; , axiom)

Va: ((ng <z and x <my) = (x=ngorx=ng or x =ny)) fof(finite_domainy, axiom)

Va: ((ng <z and x <nz) = (r=ngor x=ny or £ =ng Or & = ng)) fof(finite_domains, axiom)
succ(succ(suce(suce(ng)))) = na fof(successory, axiom)

succ(succ(succ(succ(suce(ng))))) = ns fof(successors, axiom)

succ(ng) = ng fof(successory, axiom)

succ(succ(ng)) = ne fof(successora, axiom)

succ(succ(suce(ng))) = ng fof(successors, axiom)

SWV073+1.p Unsimplified proof obligation cl5_nebula_array_0014

Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that
each access to an array element is within the specified upper and lower bounds of the array.
include(’Axioms/SWV003+0.ax’)

(ng < pvg; and ng < pvgs and pvy; < —ns and pvgs < —nisszon) = (no < pvgy and ny < pvgg and pvg; <
—ng and pvss < —N135300) fof(cl5_nebula_array,; 4, conjecture)

gt(ns,nq) fof(gt_5,, axiom)

gt(n135300, Tl4) fOf(gt,1353004, ELXiOHl)

gt(n135300, 75) fof(gt-1353005, axiom)

gt(ng, tptp_minus, ) fof(gt_4_tptp-minus,, axiom)
gt(ns, tptp_minus, ) fof(gt_5_tptp-minus, , axiom)
gt(n135300, tptp-minus, ) fof(gt-135300_tptp_minus, , axiom)
gt(ng, tptp_minus, ) fof(gt_0_tptp_minus,, axiom)
gt (n1, tptp_minus, ) fof(gt_1_tptp_minus,, axiom)
gt(ng, tptp_minus, ) fof(gt_2_tptp-minus,, axiom)
gt(ns, tptp_minus, ) fof(gt-3_tptp-minus, , axiom)
gt(ng,no) fof(gt-4,, axiom)
gt(ns7 ng) fof(gt_5,, axiom)
gt(n135300, TL()) fOf(gt,1353000, axiom)
gt(ny, ng) fof(gt-1,, axiom)
gt(na, ng) fof(gt-2,, axiom)
gt(ns, no) fof(gt-3,, axiom)
gt(ng,n1) fof(gt-4,, axiom)
gt(n57 ny) fof(gt_5,, axiom)
gt (TL135300, nl) fOf(gt,1353001, axiom)
gt(na, ny) fof(gt-2,, axiom)
gt(ns, ny) fof(gt_3;, axiom)
(n47 ng) fof(gt_4,, axiom)
gt(ns7 ng) fof(gt_5,, axiom)
gt (n135300, TLQ) fOf(gt,1353002, axiom)
gt(ns,na) fof(gt-3,, axiom)
gt(ng, ng) fof(gt_45, axiom)
gt(n5, nz) fof(gt_55, axiom)
gt(n135300, ’I’L3) fOf(gt,1353003, axiom)

Va: (np <zand 2 <mny) = (Tx=nporx=mny orx=ng Or T ="N3 OF T ="Ny)) fof(finite_domainy, axiom)
Va: (np <zand z <mns) = (x=nporx=mny 0r £ =Ny Or T =N3 O T =174 OF T = Nj3)) fof(finite_domains, axiom)
Va: ((no <z and  <mng) = = =ng) fof(finite_domaing, axiom)

Va: ((ng <z and 2 <ny) = (x=mngorz=ng)) fof(finite_domain; , axiom)

Va: ((ng <z and x <mg) = (x=ngorx=ny or x =ny)) fof(finite_domains, axiom)

Va: ((ng <z and x <nz) = (r=ngorx=ny or £ =ng Or T =ng)) fof(finite_domains, axiom)
succ(succ(suce(succ(ng)))) = ny fof(successory, axiom)

succ(succ(succ(succ(suce(ng))))) = ns fof(successors, axiom)

suce(ng) = ny fof(successory, axiom)

succ(suce(ng)) = na fof(successors, axiom)

succ(succ(suce(ng))) = ng fof(successors, axiom)

SWV074+1.p Unsimplified proof obligation cl5_nebula_array_0015
Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that
each access to an array element is within the specified upper and lower bounds of the array.
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include(’Axioms/SWV003+0.ax’)

(ng < pvg; and ng < pvgg and pvsy; < —ng and pvgg < —nassson) = (no < pvgy and ng < pvgg and pvg; <
—ng and pvsg < —N135300) fof(cl5nebula_array; 5, conjecture)

gt(ns,ng) fof(gt_5,, axiom)

gt(n135300, n4) fOf(gt,1353004, axiom)

gt(n135300, TL5) fOf(gt,1353005, axiom)

gt(ng, tptp_minus, ) fof(gt_4_tptp_minus,, axiom)
gt(ns, tptp_minus, ) fof(gt_5_tptp-minus,, axiom)
(n135300, tptp-minus, ) fof(gt-135300_tptp_minus, , axiom)
gt(no, tptp_minus, ) fof(gt_0_tptp_minus, , axiom)
(n1, tptp_minus, ) fof(gt_1_tptp_minus,, axiom)
(ng, tptp_minus, ) fof(gt_2_tptp_minus, , axiom)
gt(ns, tptp_minus, ) fof(gt-3_tptp-minus, , axiom)
gt(ng, ng) fof(gt_4,, axiom)

gt(ns,no) fof(gt_5,, axiom)

(TL135300, ’I’LQ) fOf(gt,1353000, axiom)

(n1,n0) fof(gt_1,, axiom)

gt(ng, ng) fof(gt_2,, axiom)

gt(ns,no) fof(gt-3,, axiom)

gt(ng,ny) fof(gt-4,, axiom)

(n5, nl) fof(gt_5,, axiom)

(TL135300, ’I’Ll) fOf(gt,1353001, axiom)

gt(ng, ny) fof(gt_2,, axiom)

gt(ns,n1) fof(gt-3,, axiom)

gt(ng, no) fof(gt_4,, axiom)

gt(ns, n2) fof(gt_5,, axiom)

(TL135300, ’I’Lg) fOf(gt,1353002, axiorn)

gt(nsz, na) fof(gt-3,, axiom)

gt(ng, ng) fof(gt-44, axiom)

gt(ng,7 ng) fof(gt_55, axiom)

gt(n135300, 73) fof(gt-1353004, axiom)

3

gt
gt
gt
gt
gt
gt
gt

Va: (ng <zand x <my) = (x=ngorx=mng or x=ng Or T ="n3 Or T = Ny)) fof(finite_domainy, axiom)
Va: (np <zand 2 <ms) = (x=nporx=mny 0r £ ="ny Or L ="N3 O T =174 OF T = Nj5)) fof(finite_domains, axiom)
Va: ((ng <z and x <mng) = = =ngp) fof(finite_domaing, axiom)

Va: ((ng <z and x <ny) = (r=mngorz=ny)) fof(finite_.domain; , axiom)

Va: ((ng <z and x <my) = (x=ngorx=nj or x =ny)) fof(finite_domainy, axiom)

Va: ((ng <z and x < nz) = (CC =1ng Or L =ng Or T =Ny OF T = N3)) fof(finite_domains, axiom)
succ(succ(succ(suce(ng)))) = fof(successory, axiom)

succ(succ(succ(succ(succ(no))))) =ns fof(successors, axiom)

succ(ng) = ng fof(successory, axiom)

succ(succ(ng)) = ne fof(successora, axiom)

succ(succ(suce(ng))) = ns fof(successors, axiom)

SWV075+41.p Unsimplified proof obligation cl5_nebula_array_0016
Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that
each access to an array element is within the specified upper and lower bounds of the array.
include(’ Axioms/SWV003+0.ax’)
(ng < pvy; and ng < pvs; and pvy; < —ng and pvgy < —nagsz00) = (o < pvgy and ng < pvyy and pvy; <
—ng and pvs; < —ni35300) fof(cl5_nebula_arrayg, 6, conjecture)
gt(ns,na) fof(gt-5,, axiom)
gt(n135300, 74) fof(gt-135300,, axiom)
(TL135300, ’I’L5) fOf(gt,1353005, axiom)
gt(ng, tptp_minus, ) fof(gt_4_tptp_minus,, axiom)
gt(ns, tptp_minus, ) fof(gt_5_tptp_minus,, axiom)
gt(n135300, tptp-minus, ) fof(gt-135300_tptp_minus,, axiom)
gt(ng, tptp_minus, ) fof(gt-0_tptp-minus, , axiom)
gt(ny, tptp_minus, ) fof(gt-1_tptp_minus, , axiom)
gt(ng, tptp_minus, ) fof(gt_2_tptp_minus,, axiom)
gt(ns, tptp_minus, ) fof(gt_3_tptp_minus, , axiom)
gt(ng, ng) fof(gt-4,, axiom)



gt(ns, ng) fof(gt_5,, axiom)
gt (1135300, M0)

gt(ny,ng) fof(gt_1,, axiom)
gt(nz2,np) fof(gt-2,, axiom)
gt(ns,no) fof(gt-3,, axiom)
gt(ng,n1) fof(gt-4,, axiom)
gt(ns,n1) fof(gt_5,, axiom)
gt(n135300, M1)
gt(na, ny) fof(gt_2,, axiom)
gt(ns,ny) fof(gt-3,, axiom)
gt ( fof(gt-4,, axiom)
gt ( fof(gt_5,, axiom)
gt(
gt(
gt(
gt(
gt(

Ny, n2)
ns, nz)
1135300, n2)
ns, n2)
Ng, N )
N5, 13)
N135300, 13)

fof(gt-3,, axiom)
fof(gt_45, axiom)
fof(gt_55, axiom)

Vx (ng <z and z < ny
Va: ((ng <z and z < nj
Va: ((ng < x and z < ng
Va: (ng <z and x < no
Vz: ((ng < x and z < ng

succE ucc(succ(succ(ng)))) = ng
suce(ng) = ny

succ(suce(ng)) = ne
succ(succ(suce(ng))) = ng

fof(gt-135300,, axiom)

fof(gt-135300, , axiom)

fof(gt-135300,, axiom)

fof(gt-1353005, axiom)

( ) = (x=mnporz=mn; orr=mng Or £ ="nzor r="ny))

(( ) = (r=mnporTr=mng Or £ ="n Or T="Ng OF T =14 OF T = Ng))

(( ) = x=mnyp) fof(finite_domaing, axiom)
Va: ((ng <z and x <ny) = (r=mngorx=ng))

(( ) = (r=mngorx=mn;orx=nsy))

(( ) = (x=mnporxz=mn; orz=nmngorz=ng))

)

fof(finite_domain; , axiom)
fof(finite_domain,, axiom)

fof(successory, axiom)
succ(succ(succ(succ(succ(ng))))) = ns

fof(successor, axiom)
fof(successors, axiom)
fof(successors, axiom)

fof(successors, axiom)

SWVO076+1.p Unsimplified proof obligation cl5_nebula_array_0017
Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that

each access to an array element is within the specified upper and lower bounds of the array.

include(’ Axioms/SWV003+0.ax’)

(no < pvy and pvy < —n5) = (ng < pvsy and pvy; < —ns)

fof(gt_4_tptp_minus, , axiom
fof(gt_5_tptp_minus;, axiom
fof(gt_0_tptp_minus;, axiom

fof(gt-2_tptp-minus;, axiom
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fof(finite_domainy, axiom)

fof(finite_.domains, axiom)

fof(finite_domaing, axiom)

fof(cl5_nebula_array, 7, conjecture)

gt(ns,ng) fof(gt_5,, axiom)
gt(ng, tptp_minus, )

gt(ns, tptp_minus, )

gt(ng, tptp_minus, )

gt(n1, tptp_minus, )

gt(ng, tptp_minus, )

gt(ns, tptp_minus, )

gt(ng, ng) fof(gt-4,, axiom)
gt(ns,no) fof(gt_5,, axiom)
gt(ny,ng) fof(gt-1,, axiom)
gt(na, ng) fof(gt-2,, axiom)
gt(ns, no) fof(gt-3,, axiom)
gt(ng,ny) fof(gt-4,, axiom)
gt(ns,n1) fof(gt_5,, axiom)
gt(ng, ny) fof(gt_2,, axiom)
gt(ns,n1) fof(gt-3,, axiom)
gt(ng,na) fof(gt_4,, axiom)
gt(ns,na) fof(gt_5,, axiom)
gt(ns, na) fof(gt-3,, axiom)
gt(ng, ng) fof(gt_44, axiom)
gt(ns,ng) fof(gt-54, axiom)
Vo: (ng <z and z <ny) = (z=
Vz: ((ng < z and z < ns (r =
Va: ((ng <z and x < ny

NN N N N

) =

) = x=
ng<zandz <mn) = (v
nog <z and x <ng) = (z

)

( )

( )
fof(gt_1_tptp-minus,, axiom)
( )

( )

fof(gt_3_tptp-minus;, axiom

Mo O T =171 OL T =179 O T =173 OF T = Ny))
Ng Or L ="N1 OF L =Ny OF T = N3 OF T =Ny OF T = N5))

ng) fof(finite_domaing, axiom)
=mnpor x =ny))
Z=MNgOrx="n; Or T="ng))

fof(finite_domaing, axiom)

fof(finite_domain; , axiom)
fof(finite_domains, axiom)

fof(finite_domains, axiom)
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Va: ((ng <z and z <n3) = (x=mnporx=mn; or x =ng or x =ng)) fof(finite_domaing, axiom)
succ(succ(suce(suce(ng)))) = ny fof(successory, axiom)

succ(succ(succ(succ(succ(ng))))) = ns fof(successors, axiom)

suce(ng) = ny fof(successory, axiom)

succ(succ(ng)) = na fof(successors, axiom)

succ(succ(suce(ng))) = ng fof(successors, axiom)

SWVO077+1.p Unsimplified proof obligation cl5_nebula_array 0018

Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that
each access to an array element is within the specified upper and lower bounds of the array.
include(’Axioms/SWV003+-0.ax’)

(ng < pvgy and pvy; < —ng) = (ng < pvg and pvyy < —np and (ng # pvyy = (no < pvyy and pvg; <
—ng)) and (ng = pvyy = true)) fof(cl5_nebula_arrayg; 5, conjecture)

gt(ns,nq) fof(gt_5,, axiom)

gt(ng, tptp_-minus, ) fof(gt_4_tptp-minus,, axiom)

gt(ns, tptp_minus, ) fof(gt_5_tptp-minus, , axiom)

gt(no, tptp_minus, ) fof(gt_0_tptp-minus, , axiom)

gt(ny, tptp_minus, ) fof(gt-1_tptp-minus,, axiom)

gt(ng, tptp_minus, ) fof(gt_2_tptp_minus,, axiom)

gt(ns, tptp_minus, ) fof(gt_3_tptp_minus, , axiom)

gt(ng, ng) fof(gt_4,, axiom)

gt(ns,no) fof(gt_5,, axiom)

gt(n1,no) fof(gt-1,, axiom)

gt(nz2,np) fof(gt-2,, axiom)

gt(ns,no) fof(gt-3,, axiom)

gt(ng,ny) fof(gt_4,, axiom)

gt(ns,n1) fof(gt-5,, axiom)

gt(nz,n1) fof(gt-2,, axiom)

gt(ns,ny) fof(gt-3,, axiom)

gt(ng,n2) fof(gt_4,, axiom)

gt(ns,na) fof(gt-5,, axiom)

gt(ns,na) fof(gt-3,, axiom)

gt(ng,n3) fof(gt_44, axiom)

gt(ns,n3) fof(gt_55, axiom)
VJ: (np<zandx<mnyg) = (x=ngorx=ny Or £ =ng Or T ="N3 OF T = Ny)) fof(finite_domainy, axiom)
Va: (ng <zand x <ms) = (x=ngOr £ =n1 Or £ ="N2 Or T ="N3 O T =174 O T = Ng)) fof(finite_domains, axiom)
Va: ((ng <z and z <mng) = x=ng) fof(finite_domaing, axiom)

= (z=mnporz=mng)) fof(finite_domain, , axiom)

= (z=mngorz=mn; or z =ngy)) fof(finite_domains, axiom)

= (z=mngorxz=mn;orz=nmngorzs=ng)) fof(finite_domains, axiom)
(succ(succ(suce(ng)))) = ng fof(successory, axiom)

succ(succ(succ(succ(suce(ng))))) = ns fof(successors, axiom)

succ(ng) = np fof(successory, axiom)

succ(suec(ng)) = na fof(successory, axiom)

succ(succ(suce(ng))) = ng fof(successors, axiom)

Vr: ((ng < x and x < ng
Va: (ng <z and x < ns
succ

(
((
((
Va: ((ng <z and z < my
((
((

— —

SWV078+1.p Unsimplified proof obligation cl5_nebula_array_0019

Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that
each access to an array element is within the specified upper and lower bounds of the array.
include(’Axioms/SWV003+0.ax’)

(no < pvsy and pvgy < —ns) = ((no # pvyg = (no < pvgy and pvy < —ns)) and (ng = pvyy = true))
gt(ns,nq) fof(gt_5,, axiom)

fof(cl5-nebula_.

ny4, tptp_minus, )
ns, tptp_minus, )
ng, tptp_minus, )
n1, tptp_minus, )

)

ng, tptp_minus, )

fof(gt_4_tptp_minus,, axiom)
fof(gt_5_tptp_minus,, axiom)
fof(gt_0_tptp-minus,, axiom)
fof(gt-1_tptp-minus, , axiom)
fof(gt-2_tptp_minus, , axiom)
fof(gt_3_tptp_minus,, axiom)

N4, ng) fof(gt-4,, axiom)
n5,M0) fof(gt-5,, axiom)

gt(
gt(
gt(
gt(
gt(nz, tptp_minus,
gt(
gt(
gt(
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gt(ny, ng) fof(gt_1,, axiom)
gt(ng, ng) fof(gt-2,, axiom)
gt(ns,no) fof(gt-3,, axiom)
gt(ng,ny) fof(gt_4,, axiom)
(n5, nl) fof(gt_5,, axiom)
gt(nz,n1) fof(gt-2,, axiom)
gt(ns,n1) fof(gt-3,, axiom)
gt(ng, ng) fof(gt_4,, axiom)
gt(ns,na) fof(gt_5,, axiom)
gt(ns, na) fof(gt_3,, axiom)
gt(ng, ng) fof(gt-45, axiom)
gt(ns,ng) fof(gt_55, axiom)
Vx (np<zandx<ng) = (r=ngorx=mny Or T="ny O T="N3 OF T =Ny)) fof(finite_.domainy, axiom)
Va: (np <zand z<mns) = (x=nporx=mny 0r £ =ng Or £ =N3 O T =174 OF T = N3)) fof(finite_.domains, axiom)
Va: ((ng <z and x <ng) = = =ngp) fof(finite_domaing, axiom)
Va: (ng <z and x <ny) = (r=mngorxz=ng)) fof(finite_domain;, axiom)
Va: ((ng <z and x <mg) = (x=ngorx=ng orx=ny)) fof(finite_domains, axiom)
Va: ((ng <z and x <nz) = (r=mngor x=ny Or £ =ngy Or T = Ng)) fof(finite_domaing, axiom)
succ(succ(succ(suce(ng)))) = ny fof(successory, axiom)
suce(suec(suce(succe(suce(ng))))) = ns fof(successors, axiom)
suce(ng) = ny fof(successory, axiom)
succ(suce(ng)) = ne fof(successora, axiom)
succ(succ(suce(ng))) = ng fof(successors, axiom)

SWV079+1.p Unsimplified proof obligation cl5_nebula_array_0020

Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that
each access to an array element is within the specified upper and lower bounds of the array.

include(’ Axioms/SWV003+0.ax’)

(nop < pvsy and pvg; < —ng5) = (ng < ng and ny < pvy; and ng < uniform_int_rnd(n;, —(—n135300)) and pvy; <
—ng and uniform_int_rnd(n1, —(—n135300)) < —N135300) fof(cl5_nebula_array s, conjecture)

gt(ns,nq) fof(gt_5,, axiom)

gt(n135300, TL4) fOf(gt,1353004, axiom)

gt(n135300, 15) fof(gt-1353005, axiom)

gt(ng, tptp_minus, ) fof(gt_4_tptp-minus,, axiom)
gt(ns, tptp_minus, ) fof(gt_5_tptp-minus, , axiom)
gt(n135300, tptp_minus, ) fof(gt-135300_tptp_minus, , axiom)
gt(ng, tptp_minus, ) fof(gt_0_tptp_minus,, axiom)
gt (n1, tptp_minus, ) fof(gt_1_tptp_minus,, axiom)
gt(ng, tptp_minus, ) fof(gt_2_tptp-minus,, axiom)
gt(ns, tptp_minus, ) fof(gt_3_tptp-minus, , axiom)
gt(n4,no) fof(gt_4,, axiom)
gt(ns7 ng) fof(gt_5,, axiom)
gt(n135300, TL()) fOf(gt,1353000, axiom)
gt(ny, ng) fof(gt-1,, axiom)
gt(na, ng) fof(gt-2,, axiom)
gt(ns, no) fof(gt-3,, axiom)
gt(ng,ny) fof(gt-4,, axiom)
gt(ng,7 ny) fof(gt_5,, axiom)
gt(n135300, 71) fof(gt-135300, , axiom)
gt(na, ny) fof(gt_2, axiom)
gt(ns,ny) fof(gt-3;, axiom)
(n4, ng) fof(gt-4,, axiom)
gt(n57 ng) fof(gt_5,, axiom)
gt(n135300, TLQ) fOf(gt,1353002, axiom)
gt(ns, na) fof(gt-3,, axiom)
gt(ng, ng) fof(gt_45, axiom)
gt(n5, ns) fof(gt_55, axiom)
gt(n135300, ’I’L3) fOf(gt,1353003, axiom)
Ve: (ng <zand x <mny) = (x=ngorx=mng or x=ng Or T ="n3 Or T =Ny)) fof(finite_domainy, axiom)

Va: ((ng <zand x <ms) = (x=mngOr £ ="n1 Or T ="N2 OI T ="N3 O T =17N4 OI T = Ng)) fof(finite_.domains, axiom)
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Va:
Va:

Va:

succ(ng) = ng

succ(succ(ng)) = ne

((np <z and z < ng)
((np <z and z <nq)
Va: ((no <z and x < ng)
((nop <z and x < n3)
succ(succ(suce(suce(ng)))) = ng
succgsucc(bucc(succ(bucc(no))))) =ns
(

=

(x =ng or x =ny or x =ng or & =ng))

fof(successory, axiom)

fof(successory, axiom)

succ(succ(succ(ng))) = ns

fof(successora, axiom)

fof(successors, axiom)

fof(successors, axiom)

fof(finite_domain; , axiom)

= x =ng) fof(finite_domaing, axiom)
= (z=mnporz=nmny))
= (z=mnporz=mn; or x =ng))

fof(finite_domains, axiom)

SWV080+1.p Unsimplified proof obligation cl5_nebula_array_0021
Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that

each access to an array element is within the specified upper and lower bounds of the array.

include(’ Axioms/SWV003+0.ax’)

(np < pvgg and pvgg < —n) = (N < pvgg and pvgg < —ns)

fof(gt_4_tptp_minus, , axiom
fof(gt_5_tptp_minus;, axiom

gt(ns,na) fof(gt-5,, axiom)
gt(ny, tptp_minus, )

gt(ns, tptp_minus, )

gt(ng, tptp_minus, )

gt(ny, tptp_minus, )

gt(ng, tptp_minus, )

gt(ns, tptp_minus, )

gt(ng,no) fof(gt-4,, axiom)
gt(ns, ng) fof(gt_5,, axiom)
gt(ny, ng) fof(gt_1,, axiom)
gt(na, ng) fof(gt-2, axiom)
gt(ns,no) fof(gt-3,, axiom)
gt(ng,ny) fof(gt-4,, axiom)
gt(ns,n1) fof(gt_5,, axiom)
gt(nz,n1) fof(gt-2,, axiom)
gt(ns,ny) fof(gt-3,, axiom)
gt(ng, no) fof(gt_4,, axiom)
gt(ns,na) fof(gt_5,, axiom)
gt(ns, na) fof(gt-3,, axiom)
gt(ng, ng) fof(gt-44, axiom)
gt(ns,ng) fof(gt_55, axiom)

Va: ((ng <z and z < ny)

(
Va: ((ng < z and x < ns)
Va: ((ng < z and & < ng)
Va: ((ng <z and z < nq)
Va: ((ng < z and < ng)
Va: ((no <z and x < ng)
succ )

succ(ng) = ng

succ

succ(ng)) = ne

=

succ(succ(succ(ng)))) = ng

)
)
fof(gt_0_tptp_minus,, axiom)
)
fof(gt_2_tptp-minus,, axiom)

)

(
(
fof(gt_1_tptp_minus, , axiom
(
(

fof(gt_3_tptp-minus;, axiom

(x=mgorx=mn; Oorx="ng Or T =ng or £ =ny))

(

(x =mng or x =mny))
(x =mng or x =n; or x = ngy))

(x =mngorxz=mnj orx=mnsorx=ng))

fof(successory, axiom)

fof(successory, axiom)

(s
succgsucc(succ(succ(succ(no))))) =ns
(

succ(succ(suce(ng))) = ns

fof(successora, axiom)
fof(successors, axiom)

fof(successors, axiom)

fof(finite_domaing, axiom)

fof(cl5_nebula_array s, , conjecture)

fof(finite_domainy , axiom)

fof(finite_domains, axiom)

SWVO081+1.p Unsimplified proof obligation cl5_nebula_array_0022
Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that

each access to an array element is within the specified upper and lower bounds of the array.

include(’ Axioms/SWV003+0.ax’)

(np < pvgr and pvy, < —ng) = (ng < pvs,; and pvg, < —ns)

gt(ns,n4)

fof(gt_5,, axiom)

gt(ng, tptp_minus, )
gt(ns, tptp_minus, )
gt(no, tptp_minus, )
(n1, tptp_minus, )
(ng, tptp_minus, )
( )

gt
gt
gt(ns, tptp-minus,;

fof(gt_4_tptp-minus,, axiom)
fof(gt_5_tptp-minus,, axiom)
fof(gt-0_tptp_minus, , axiom)
fof(gt_1_tptp_minus,, axiom)
fof(gt_2_tptp_minus,, axiom)
fof(gt_3_tptp-minus,, axiom)

= fof(finite_.domainy, axiom)
= (T=nporr=ny OrT=ng Or T ="N3 0L T =74 OF T =N3))
= x =mny) fof(finite_domaing, axiom)

=

=

fof(finite_.domains, axiom)

fof(finite_domaing, axiom)

fof(cl5_nebula_arrayges, conjecture)
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gt(ng, ng) fof(gt_4,, axiom)
gt(ns,no) fof(gt_5,, axiom)
gt(ny,ng) fof(gt_1,, axiom)
gt(nz2,np) fof(gt-2,, axiom)
gt(ns,no) fof(gt-3,, axiom)
gt(ng,n1) fof(gt-4,, axiom)
gt(ns,n1) fof(gt_5,, axiom)
gt(ng, ny) fof(gt-2, axiom)
gt(ns,n1) fof(gt-3,, axiom)
gt(ng,na) fof(gt-4,, axiom)
gt(ns,na) fof(gt_5,, axiom)
gt(ns,na) fof(gt_3,, axiom)
gt(ng, ng) fof(gt-44, axiom)
gt(n57 ng) fof(gt_H5, axiom)
x: ((ng <zandx <nyg) = (L=ngorx=mny Or L ="ng Or T ="n3 OF T = Ny)) fof(finite_domainy, axiom)
Vx ((np<zandx<ns) = (x=ngorx=mng Or £ ="ny Or T ="N3 OF T =1N4 OF T = Ng)) fof(finite_domains, axiom)
Va: ((ng <z and x <mng) = = =ngp) fof(finite_domaing, axiom)
Va: ((ng <z and x <mny) = (r=mngorz=ny)) fof(finite_domain; , axiom)
Va: ((ng <z and x <mg) = (r=ngorx=ng or x =ny)) fof(finite_domains, axiom)
Va: ((ng <z and x <nz) = (x=ngor x =nj or & =ng Or & = ng)) fof(finite_domaing, axiom)
succ(succ(suce(suce(ng)))) = ng fof(successory, axiom)
succ(succ(succe(succ(suce(ng))))) = ns fof(successors, axiom)
succ(ng) = ng fof(successory, axiom)
succ(succ(ng)) = ne fof(successora, axiom)
succ(succ(succ(ng))) = ns fof(successors, axiom)

SWV082+1.p Unsimplified proof obligation cl5_nebula_array_0023

Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that
each access to an array element is within the specified upper and lower bounds of the array.

include(’ Axioms/SWV003+0.ax’)

(np < pvgg and pvgg < —np) = (ng < pvsg and pvgg < —ns) fof(cl5_nebula_array g, conjecture)
gt(ns,nq) fof(gt_5,, axiom)

gt(ng, tptp_minus, ) fof(gt_4_tptp-minus,, axiom)

gt(ns, tptp_minus, ) fof(gt-5_tptp-minus, , axiom)

gt(no, tptp_minus, ) fof(gt_0_tptp_minus, , axiom)

gt(ny, tptp_minus, ) fof(gt-1_tptp-minus,, axiom)

gt(ng, tptp_minus, ) fof(gt_2_tptp_minus,, axiom)

gt(ns, tptp_minus, ) fof(gt_3_tptp_minus, , axiom)

gt(ng, ng) fof(gt_4,, axiom)

gt(ns, ng) fof(gt_5,, axiom)

gt(n1,no) fof(gt-1,, axiom)

gt(nz2,np) fof(gt-2,, axiom)

gt(ns,no) fof(gt-3,, axiom)

gt(ng, ny) fof(gt_4,, axiom)

gt(ns,n1) fof(gt-5,, axiom)

gt(n2,n1) fof(gt-2,, axiom)

gt(ns,ny) fof(gt-3,, axiom)

gt(ng,n2) fof(gt_4,, axiom)

gt(ns,na) fof(gt_5,, axiom)

gt(ns, na) fof(gt-3,, axiom)

gt(ng,n3) fof(gt_4,, axiom)

gt(ns,n3) fof(gt_55, axiom)
VJ: (np<zandz<mnyg) = (T=ngorx=ny Or £ =ng Or T ="N3 OF T = Ny)) fof(finite_domainy, axiom)
Va: (ng <zand x <ms) = (x=mgOr £ =n1 Or £ ="N2 Or T =17N3 O T =174 O T = Ng)) fof(finite_domains, axiom)
Va: ((no <z and x <mg) = = =ng) fof(finite_domaing, axiom)
Va: (ng <z and x <nj) = (z=ngorz=n)) fof(finite_domain; , axiom)
Va: ((ng <z and x <my) = (x=ngorx=ng or x =ny)) fof(finite_domains, axiom)
Va: ((ng <z and x <nz) = (r=ngor x=ny or £ =ng Or £ = ng)) fof(finite_domains, axiom)

succ(succ(suce(succ(ng)))) = ny fof(successor4,aX1om)
succ(succ(suce(suce(suce(ng))))) = fof(successors, axiom)
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succ(ng) = ng

succ(succ(ng)) = ne

succ(succ(suce(ng))) = ns

fof(successory, axiom)

fof(successora, axiom)
fof(successors, axiom)

SWV083+1.p Unsimplified proof obligation cl5_nebula_array_0024
Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that

each access to an array element is within the specified upper and lower bounds of the array.

include(’Axioms/SWV003+0.ax")

(np < pvgg and pvgg < —ng) = (ng < pvgg and pvgg < —ns)

gt(ns,na) fof(gt-5,, axiom)

N4, tptp_minus, )
ns, tptp_minus, )
ng, tptp_minus, )
ny, tptp_minus, )
ng, tptp_minus, )
ng, tptp_minus, )

fof(gt_4_tptp-minus,, axiom)
fof(gt_5_tptp-minus, , axiom)
fof(gt-0_tptp_minus, , axiom)
fof(gt_1_tptp_minus,, axiom)
fof(gt_2_tptp-minus,, axiom)
fof(gt_3_tptp-minus,, axiom)

fof(cl5_nebula_array ey, conjecture)

N4,M0) fof(gt-4,, axiom)

gt(
gt
gt(
gt(
gt(
gt(
gt(
gt(ns, ng fof(gt_5,, axiom
gt(ny, ng fof(gt-1,, axiom
gt(ng, ng f(gt-2,, axiom
gt ( f(gt-3,, axiom
gt(ng f(gt_4,, axiom
gt ( f(gt-5,, axio
gt ( f(gt-2,, axio
gt ( f(gt-3,, axio
gt( f(gt-4,, axio
gt ( f(gt-5,, axio
gt( f(gt-3,, axio
gt ( f(gt-44, axio
gt ( fof(gt_55, axiom

BEEEBEBEEE

geeggggesasd

g, M3

Vx ((np<zandz<mnyg) = (x=ngorx=ny or £ ="ng Or T ="N3 OF T = Ny))

@=

X =ng)

(
Va: ((ng <z and x <ns) =
Va: ((ng <z and x < ng) =
Va: ((ng <z and x <ny) =
Va: ((ng <z and z < ny) =
Va: ((ng <z and x < nz) =
succ )

c
suce(ng) = ny
succ(suce(ng)) = ne
succ(succ(suce(ng))) = ng

)
)
)
)
)
)
)
)
)
)
)
)
)

(
(
(

(succ(succ(succ(ng)))) = ng
succgsu c(succ(suce(suce(ng))))) = ns
(

T =mngorx=ny))
Z=MngOr L="n1 Or T ="ng))

Z=mngOr T ="n3 Or T="ng O T =n3))

fof(successory, axiom)

fof(successor, axiom)
fof(successora, axiom)

fof(successors, axiom)

fof(successors, axiom)

fof(finite_domain,, axiom)

SWV084+1.p Unsimplified proof obligation cl5_nebula_array_0025
Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that

fof(finite_.domainy, axiom)
N Ol T =1"N1 0L T =Ny O' T =713 0L T ="N4 OF T =Nj5))
fof(finite_domaing, axiom)

fof(finite_domainy , axiom)

fof(finite_domains, axiom)

fof(finite_domaing, axiom)

each access to an array element is within the specified upper and lower bounds of the array.

include(’ Axioms/SWV003+0.ax’)
(np < pvgr and pvg; < —ng) = (ng < pvg; and pvgy < —ns)
gt(ns, na)

fof(gt_5,, axiom)

fof(cl5_nebula_array s, conjecture)

ny4, tptp_minus, )
15, tptp_minus,;

fof(gt_4_tptp_minus, , axiom
fof(gt_5_tptp-minus;, axiom

gt(

gt( )

gt(ng, tptp_minus, )

gt(ny, tptp_minus, )

gt(ng, tptp_minus, )

gt(ns, tptp_minus, )

gt(ng, ng) fof(gt_4,, axiom)
gt(ns, ng) fof(gt_5, axiom
gt(n1,ng) fof(gt-1,, axiom)
gt(nz2,np) fof(gt-2,, axiom
gt(ns, no fof(gt-3,, axiom
gt(ng, ny fof(gt_4,, axiom

)
)
) )
) )

fof(gt-2_tptp_minus;, axiom

)
)
fof(gt-0_tptp-minus, , axiom)
)
)
fof(gt_3_tptp_minus,, axiom)

(
(
fof(gt-1_tptp_minus, , axiom
(
(
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gt(ns,n1) fof(gt_5,, axiom)
gt(ng, ny) fof(gt_2,, axiom)
gt(ng7 ny) fof(gt-3,, axiom)
gt(ng,na) fof(gt_4,, axiom)
gt(ns,na) fof(gt_5,, axiom)
gt(ns, na) fof(gt-3,, axiom)
gt(ng, ng) fof(gt_44, axiom)
gt(ns,ng) fof(gt_54, axiom)
Vm ((ng<zandx<n4) = (r=mnporx=mny Or T="ny O T="N3 OF T =Ny)) fof(finite_.domaing, axiom)
Va: (ng <z and x <ms) = (x=ngor £ =n1 Or £ =N Or & = N3 O T =Ny OF T = Ny)) fof(finite_domain;, axiom)
Va: ((ng <z and z <mg) = x=nyp) fof(finite_domaing, axiom)
Va: (ng <zand x <mny) = (r=mngorz=ny)) fof(finite_domain; , axiom)
Va: ((ng <z and x <mg) = (x=ngorx=ng orx=ny)) fof(finite_domains, axiom)
Va: ((ng <z and x <nz) = (r=mngor x =nq Or £ =ngy Or T =Ng)) fof(finite_domaing, axiom)
succ(succ(suce(suce(ng)))) = ng fof(successory, axiom)
succ(succ(suce(succe(suce(ng))))) = ns fof(successors, axiom)
succ(ng) = ny fof(successory, axiom)
succ(succ(ng)) = ne fof(successora, axiom)
succ(succ(suce(ng))) = ns fof(successors, axiom)

SWV085+1.p Unsimplified proof obligation cl5_nebula_array_0026

Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that
each access to an array element is within the specified upper and lower bounds of the array.
include(’Axioms/SWV003+0.ax’)

(no < pvgg and pvgg < —ns) = (ng < pvgg and pvgg < —ns) fof(clb_nebula_arraygeq, conjecture)

gt(ns,na) fof(gt-5,, axiom)

gt(ny, tptp_minus, ) fof(gt_4_tptp_minus, , axiom)

gt(ns, tptp_minus, ) fof(gt_5_tptp-minus, , axiom)

gt(ng, tptp_minus, ) fof(gt_0_tptp_minus,, axiom)

gt(ny, tptp_minus, ) fof(gt_1_tptp_minus,, axiom)

gt(ng, tptp_minus, ) fof(gt_2_tptp-minus,, axiom)

gt(ns, tptp_minus, ) fof(gt_3_tptp-minus, , axiom)

gt(ng,no) fof(gt-4,, axiom)

gt(ns, ng) fof(gt_5,, axiom)

gt(ny, ng) fof(gt_1,, axiom)

gt(na, ng) fof(gt-2,, axiom)

gt(ns,no) fof(gt-3,, axiom)

gt(ng,ny) fof(gt_4,, axiom)

gt(ns, ny) fof(gt_5,, axiom)

gt(nz,n1) fof(gt-2,, axiom)

gt(ns,n1) fof(gt-3,, axiom)

gt(ng, no) fof(gt_4,, axiom)

gt(ns,na) fof(gt_5,, axiom)

gt(ns, na) fof(gt-3,, axiom)

gt(ng, ng) fof(gt-44, axiom)

gt(ns,ng) fof(gt_55, axiom)

Ve: (ng<zandz <mng) = (x=ngorx=mng orx=mng Or T="n3 O T ="N4)) fof(finite_.domainy, axiom)
Va: ((np <zandz<mns) = (x=nporz=ny 0r£=ng Or £ =N3 0L T =714 OF T = Nj3)) fof(finite_.domains, axiom)
Va: ((ng <z and  <ng) = = =ng) fof(finite_domaing, axiom)

Va: (ng <z and x <ny) = (r=mngorx=ny)) fof(finite_domain; , axiom)

Va: ((ng <z and x <mg) = (x=ngorx=ng or x=ny)) fof(finite_domains, axiom)
Va: ((ng <z and x <mz) = (r=mngor £ =ny Or T =ngy Or T = Ng)) fof(finite_domaing, axiom)
succ(succ(suce(suce(ng)))) = na fof(successory, axiom)
suce(succ(suce(succe(suce(ng))))) = ns fof(successors, axiom)

suce(ng) = nq fof(successory, axiom)

succ(suce(ng)) = ne fof(successora, axiom)

succ(succ(suce(ng))) = ns fof(successors, axiom)

SWV086+1.p Unsimplified proof obligation cl5_nebula_array_0027
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Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that
each access to an array element is within the specified upper and lower bounds of the array.
include(’Axioms/SWV003+0.ax’)

- geq(pvgs, tptp-float _0yy;) = true fof(cl5-nebula_array,y7, conjecture)

gt(ns,nq) fof(gt_5,, axiom)

gt(ng, tptp_minus, ) fof(gt_4_tptp_minus,, axiom)

gt(ns, tptp_minus, ) fof(gt_5_tptp_minus, , axiom)

gt(ng, tptp_minus, ) fof(gt_0_tptp-minus,, axiom)

gt(n1, tptp_minus, ) fof(gt_1_tptp-minus,, axiom)

gt(nz, tptp_minus, ) fof(gt-2_tptp_minus, , axiom)

gt(ng, tptp_minus, ) fof(gt_3_tptp_minus,, axiom)

gt(ng, ng) fof(gt_4,, axiom)

gt(ns,no) fof(gt-5,, axiom)

gt(ny,ng) fof(gt_1,, axiom)

gt(nz2,ng) fof(gt-2,, axiom)

gt(ns, no) fof(gt-3,, axiom)

gt(ng,n1) fof(gt_4,, axiom)

gt(ns,n1) fof(gt_5,, axiom)

gt(na, ny) fof(gt-2,, axiom)

gt(ns,ny) fof(gt_3;, axiom)

gt(ng,na) fof(gt_4,, axiom)

gt(ns, no) fof(gt_5,, axiom)

gt(ns, na) fof(gt-3,, axiom)

gt(ng, ng) fof(gt-44, axiom)

gt(ns,ng) fof(gt_H5, axiom)

Va: (ng <zand x <ng) = (L=ngorx=mnj; Or £ ="ng Or T ="N3 OF T = Ny)) fof(finite_domainy, axiom)
Va: ((ng <zand z <ms) = (x=ngorx=mny 0r £="ng Or L ="N3 O T =174 OF T =N35)) fof(finite_domains, axiom)
Va: ((ng <z and x <mg) = = =ngp) fof(finite_domaing, axiom)

Va: ((ng <z and x <ny) = (r=mngorz=ny)) fof(finite_.domain; , axiom)

Va: ((ng <z and x <ng) = (r=ngorx=ng or x =ny)) fof(finite_domains, axiom)
Vao: (ng <z and x <mg) = (r=mngorz=mny Or £ =ng Or & = n3)) fof(finite_domaing, axiom)
succ(succ(suce(suce(ng)))) = ng fof(successory, axiom)
succ(succ(succe(succ(suce(ng))))) = ns fof(successors, axiom)

succ(ng) = ng fof(successory, axiom)

succ(succ(ng)) = ne fof(successora, axiom)

suce(succ(suce(ng))) = ng fof(successors, axiom)

SWV087+1.p Unsimplified proof obligation cl5_nebula_array_0028

Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that

each access to an array element is within the specified upper and lower bounds of the array.

include(’ Axioms/SWV003+0.ax’)

geq(pvgs, tptp-float_0yp;) = ((— gt(n1+loopcounter,ny) = true) and (gt(n,+loopcounter,ny) = true)) fof(cl5_nebula

gt(ns,nq) fof(gt_5,, axiom)

gt(ng, tptp_minus, ) fof(gt_4_tptp-minus, , axiom

gt(ns, tptp_minus, ) fof(gt_5_tptp-minus, , axiom

ng, tptp-minus, ) fof(gt-0_tptp-minus, , axiom

n1, tptp_minus, ) fof(gt_1_tptp_minus, , axiom

ng, tptp_minus, ) fof(gt_2_tptp_minus, , axiom

ng, tptp_minus, ) fof(gt_3_tptp_minus, , axiom

N4, ng) fof(gt-4,, axiom)

fof(gt_5,, axiom)

fof(gt-1,, axiom)

f(gt_2,, axiom)

f(gt_3,, axiom)
)
)

)
)
)
)
)
)

(
(
(
(
f(gt-4,, axiom
f(gt_5,, axiom
f(gt-2,, axiom)
f(gt-3,, axiom)
f(gt_4,, axiom)
fof(gt-5,, axiom)

ggggagesd

gt(
gt(
gt (
gt(
gt(
gt(
gt(n
gt(
(Tlg, o
gt(
gt(
gt(
gt(
gt(
gt(
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gt(ns,na) fof(gt_3,, axiom)
gt(ng, ng) fof(gt_44, axiom)
gt(ns,ng) fof(gt_55, axiom)

Va: (ng <zand x <ny) = (L=ngorx=mnj; or £ ="n9 Or T ="N3 OF T = Ny)) fof(finite_domainy, axiom)
Va: (ng <z and x <ms) = (x=ngor £ =n1 Or £ =N OT T ="N3 O T =Ny OF T = Ny)) fof(finite_domains, axiom)
Va: ((ng <z and x <mg) = = =ngp) fof(finite_domaing, axiom)

Va: ((ng <z and x <my) = (r=mngorz=ny)) fof(finite_domain; , axiom)

Va: ((ng <z and x <ng) = (r=ngorx=ng or x =ny)) fof(finite_domains, axiom)

Va: ((ng <z and x < ng) = (:U =N Or T =Ny OF T =Ny OF T = Ng)) fof(finite_domains, axiom)
succ(succ(suce(suce(ng)))) = fof(successory, axiom)

succ(bucc(bucc(bucc(succ(no))))) =ns fof(successors, axiom)

succ(ng) = nq fof(successory, axiom)

succ(succ(ng)) = ne fof(successora, axiom)

succ(succ(suce(ng))) = ns fof(successors, axiom)

SWV088+1.p Unsimplified proof obligation cl5_nebula_array_0029

Proof obligation emerging from the array-safety verification for the cl5_nebula program. array-safety ensures that
each access to an array element is within the specified upper and lower bounds of the array.

include(’ Axioms/SWV003+0.ax’)

geq(—n135300,0) = true fof(cl5_nebula_arraygqg, conjecture)

gt(ns,nq) fof(gt_5,, axiom)

gt(n135300, 14) fof(gt-135300,, axiom)

gt(n135300, 75) fof(gt-135300;, axiom)

gt(ny, tptp_minus, ) fof(gt_4_tptp_minus, , axiom)

gt(ns, tptp_minus, ) fof(gt_5_tptp_minus,, axiom)
gt(n135300, tptp_minus, ) fof(gt-135300_tptp_minus, , axiom)
gt(no, tptp_minus, ) fof(gt-0_tptp-minus, , axiom)

gt(n1, tptp_minus, ) fof(gt_1_tptp-minus,, axiom)

gt(nz, tptp_minus, ) fof(gt-2_tptp-minus, , axiom)

gt(ng, tptp_minus, ) fof(gt_3_tptp_minus,, axiom)
gt(n4,no) fof(gt-4,, axiom)

gt(ns,no) fof(gt-5,, axiom)

(n135300, TL()) fOf(gt,].?)E)-?)OOO, axiom)

gt(n1,ng) fof(gt-1,, axiom)

gt(nz2,np) fof(gt-2,, axiom)
gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt(

(

(

n3,M0) fof(gt-3,, axiom)

Ng,ny) fof(gt_4,, axiom)
(

n5,M1) fof(gt-5,, axiom)
1135300, M1) fof(gt-135300, , axiom)
N2, M) fof(gt-2,, axiom)
n3, M) fof(gt-3,, axiom)
Ny, Ng) fof(gt_4,, axiom)
n5,M2) fof(gt-5,, axiom)
1135300, 12) fof(gt-135300,, axiom)
N3, N2) fof(gt_3,, axiom)
N4, M3) fof(gt-44, axiom)
N5, M3) fof(gt_55, axiom)
1135300, Tlg) fOf(gt,1353003, axiom)
Vm (np<zandx<ng) = (r=mnporx=mny Or T="ny O T="N3 OF T =Ny)) fof(finite_.domainy, axiom)
Va: (ng <zand x <ms) = (x=ngor £ =n1 Or £ =N OT T ="N3 O T =Ny OF T = Ny)) fof(finite_domains, axiom )
Va: ((ng <z and x <ng) = = =ngp) fof(finite_domaing, axiom)
Va: ((ng <z and z <my) = (x =ngorx=ny)) fof(finite_domainy , axiom)
Va: ((ng <z and x <mg) = (x=ngorx=ng orx=ny)) fof(finite_domaing, axiom)
Va: ((ng <z and x <nz) = (r=mngor £ =ny Or T =ngy Or T =Ng)) fof(finite_domaing, axiom)
suce(suec(suce(suce(ng)))) = ng fof(successory, axiom)
succe(succ(suce(suce(suce(ng))))) = ns fof(successors, axiom)
succ(ng) = ng fof(successory, axiom)
succ(suce(ng)) = ne fof(successora, axiom)
succ(succ(suce(ng))) = ns fof(successors, axiom)
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SWV126+1.p Unsimplified proof obligation thruster_init_0001
Proof obligation emerging from the init-safety verification for the thruster program. inuse-safety ensures that each
sensor reading passed as an input to the Kalman filter algorithm is actually used during the computation of the

output estimate.

include(’ Axioms/SWV003+0.ax’)

init = init fof(thruster_initggo1 , conjecture)
gt(ns,nq) fof(gt_5,, axiom)
gt(ng, tptp_minus, ) fof(gt_4_tptp-minus,, axiom)
gt(ns, tptp_minus, ) fof(gt_5_tptp-minus, , axiom)
gt(no, tptp_minus, ) fof(gt_0_tptp_minus, , axiom)
gt(ny, tptp_minus, ) fof(gt_1_tptp_minus,, axiom)
gt(nz, tptp_minus, ) fof(gt_2_tptp_minus, , axiom)
gt(ns, tptp_minus, ) fof(gt-3_tptp-minus, , axiom)
gt(ng, ng) fof(gt_4,, axiom)
gt(ns,no) fof(gt_5,, axiom)
gt(n1,no) fof(gt-1,, axiom)
gt(ng, ng) fof(gt-2,, axiom)
gt(ns,no) fof(gt_3,, axiom)
gt(ng, ny) fof(gt_4,, axiom)
gt(ns,ny) fof(gt_5,, axiom)
gt(nz,n1) fof(gt-2,, axiom)
gt(ns,n1) fof(gt-3,, axiom)
gt(ng, ng) fof(gt_4,, axiom)
gt(ns,na) fof(gt-5,, axiom)
gt(ns,na) fof(gt-3,, axiom)
gt(ng,n3) fof(gt-44, axiom)
gt(ns, ng) fof(gt_55, axiom)

Va: (np<zandz<mnyg) = (x=ngorx=ny Or & ="ng Or T ="N3 OF T = Ny))
Vz: ((ng < x and z < ny
Va: ((ng <z and z < nyg

( fof(finite_domainy, axiom)
((
((
Va: ((ng <z and z < mny
((
((

(r=mnporx=mn; orx=ng Or £ ="n3 Or T =Ny OF T = N5)) fof(finite_domains, axiom)
T =ny) fof(finite_domaing, axiom)

(x =ng or x =ny)) fof(finite_domain; , axiom)

(x =ng or x =ny or x =na)) fof(finite_domains, axiom)

(x =ng or x =ny or x =ng Oor x = ng)) fof(finite_domains, axiom)

Va: (ng <z and x < no
Va: (ng <z and x < ns
succ(succ(suce(succ(ng)))) = ny fof(successory, axiom)
succ(succ(succ(succ(succ(ng))))) = ns fof(successors, axiom)
(n
(

=
=
=
=
=

— —

succ(ng) = np fof(successory, axiom)
succ(suee(ng)) = na fof(successors, axiom)
succ(succ(suce(ng))) = ng

SWV133+1.p Simplified proof obligation gauss_array_0003
Proof obligation emerging from the array-safety verification for the gauss program. array-safety ensures that each
access to an array element is within the specified upper and lower bounds of the array.
include(’ Axioms/SWV003+0.ax’)
(—aselecta(s_valuesy, pvyg05) < aselecta(s_valuesz, s_worst7) and ng < s_best; and ng < s_sworst; and ng < s_worst; and ng
PVig95 and s_best; < ng and s_sworsty < ng and s_worst; < ng and pv;s.s < ng and a_selecty(s_valuesy, pvyse5) <
a_selecty (s_valuesy, s_best7)) = ng < pvygos fof(gauss_array s, conjecture)
gt(ns, ng) fof(gt_5,, axiom)
gt(ny, tptp_minus, ) fof(gt_4_tptp_minus, , axiom)
gt(ns, tptp_minus, ) fof(gt_5_tptp_minus,, axiom)
gt(ng, tptp_minus, ) fof(gt_0_tptp-minus,, axiom)
gt(ny, tptp_minus, ) fof(gt-1_tptp-minus, , axiom)

) ( )

( )

fof(successors, axiom)

gt(ng, tptp_minus, fof(gt_2_tptp_minus, , axiom
gt(ng, tptp_minus, ) fof(gt_3_tptp_minus, , axiom

gt(ng, ng) fof(gt_4,, axiom)
gt(ns,no) fof(gt-5,, axiom)
gt(n1,ng) fof(gt_1,, axiom)
gt(nz2,np) fof(gt-2,, axiom)
gt(ng, ng) fof(gt-3,, axiom)
gt(ng, ny) fof(gt_4,, axiom)
gt(ns,n1) fof(gt-5,, axiom)
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gt(nz,n1) fof(gt-2,, axiom)

gt(ns,n1) fof(gt-3,, axiom)

gt(ng, no) fof(gt_4,, axiom)

gt(ns,na) fof(gt_5,, axiom)

gt(ns, na) fof(gt-3,, axiom)

gt(ng, ng) fof(gt-45, axiom)

gt(ns,ng) fof(gt_55, axiom)

Ve: (ng<zandz <mng) = (x=ngorx=mng orx=mng Or T ="n3 O T ="N4)) fof(finite_.domainy, axiom)
Va: ((np <zandz<mns) = (x=nporz=ny 0r£=ng Or £ =N3 O T =174 OF T = Nj3)) fof(finite_.domains, axiom)
Va: ((ng <z and  <ng) = = =ngp) fof(finite_domaing, axiom)

Va: (ng <zand x <ny) = (r=mngorz=ny)) fof(finite_domain;, axiom)

Va: ((ng <z and x <mg) = (x=ngorx=ng or x=ny)) fof(finite_domains, axiom)

Va: ((ng <z and x <mz) = (r=mngor x=ny Or £ =ngy Or T =Ng)) fof(finite_domaing, axiom)
succ(succ(suce(suce(ng)))) = na fof(successory, axiom)

suce(succ(suce(succe(suce(ng))))) = ns fof(successors, axiom)

suce(ng) = ny fof(successory, axiom)

succ(suce(ng)) = ne fof(successora, axiom)

succ(succ(suce(ng))) = ng fof(successors, axiom)

SWV134+1.p Simplified proof obligation gauss_array_0004

Proof obligation emerging from the array-safety verification for the gauss program. array-safety ensures that each

access to an array element is within the specified upper and lower bounds of the array.

include(’ Axioms/SWV003+0.ax’)

(—a_selecta(s_valuesy, pvyg05) < a_selecta(s_valuesz, s_worst7) and ng < s_best; and ng < s_sworst; and ng < s_worst; and ng
PVi305 and s_best; < ng and s_sworsty < nz and s_worst; < nz and pvys0s < n3 and a_selecta(s_valuesy, pvysgs) <

a_selecty (s_valuesy, s_best7) and a_selecta(s_valuesr, pvy395) < a_selecta(s_valuesz,s_sworstz)) = ng < pvyges fof(gauss_ar
gt(ns,na) fof(gt-5,, axiom)

gt(ny, tptp_minus, ) fof(gt_4_tptp_minus, , axiom)

gt(ns, tptp_minus, ) fof(gt_5_tptp_minus,, axiom)

gt(ng, tptp_minus, ) fof(gt_0_tptp_minus,, axiom)

gt(n1, tptp_minus, ) fof(gt_1_tptp-minus,, axiom)

gt(ng, tptp_minus, ) fof(gt_2_tptp-minus,, axiom)

gt(ng, tptp_minus, ) fof(gt_3_tptp-minus, , axiom)

gt(ng,no) fof(gt-4,, axiom)

gt(ns, ng) fof(gt_5,, axiom)

gt(ny, ng) fof(gt-1,, axiom)

gt(na, ng) fof(gt-2,, axiom)

gt(ns, ng) fof(gt_3,, axiom)

gt(nq,n1) fof(gt_4,, axiom)

gt(ns,n1) fof(gt_5,, axiom)

gt(ng, ny) fof(gt_2,, axiom)

gt(ns,n1) fof(gt-3,, axiom)

gt(ng, no) fof(gt_4,, axiom)

gt(ns,na) fof(gt_5,, axiom)

gt(ns, na) fof(gt-3,, axiom)

gt(ng,n3) fof(gt_44, axiom)

gt(ns,ng) fof(gt_54, axiom)
Vm (np<zandx<ng) = (r=mngorx=mny Or T="ny O T="N3 OF T =Ny)) fof(finite_domainy, axiom)
Va: (ng <zand x <ms) = (x=ngor x =n1 Or £ =N OT & =7N3 O T =Ny OF T = Ny)) fof(finite_domains, axiom)
Va: ((ng <z and  <ng) = = =ngp) fof(finite_domaing, axiom)
Va: ((ng <z and z <my) = (x =ngorx=ny)) fof(finite_domainy , axiom)
Va: ((ng <z and x <mg) = (x=ngorx=ng orx=ny)) fof(finite_domaing, axiom)
Va: ((ng <z and x <nz) = (r=mngor £ =ny Or T =ngy Or T = Ng)) fof(finite_domaing, axiom)
succ(su c(succ(suce(ng)))) = ng fof(successory, axiom)
succe(succ(suce(suce(suce(ng))))) = ns fof(successors, axiom)
succ(ng) = ng fof(successory, axiom)
succ(suce(ng)) = ne fof(successora, axiom)
succ(succ(suce(ng))) = ns fof(successors, axiom)

SWV135+41.p Simplified proof obligation gauss_array_0005
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Proof obligation emerging from the array-safety verification for the gauss program. array-safety ensures that each
access to an array element is within the specified upper and lower bounds of the array.

include(’Axioms/SWV003+0.ax’)

(ng < s_best7 and ng < s_sworst; and ng < s_worsty and ny < pvys95 and s_best7 < n3 and s_sworst; < ng and s_worsty <
n3 and pvyges < ng) = Mg < PVyzas fof(gauss_array g5, conjecture)

gt(ns,nq) fof(gt_5,, axiom)

gt(ng, tptp_minus, ) fof(gt_4_tptp_minus,, axiom)

gt(ns, tptp_minus, ) fof(gt_5_tptp-minus,, axiom)

gt(no, tptp_minus, ) fof(gt-0_tptp-minus, , axiom)

gt(ny, tptp_minus, ) fof(gt-1_tptp-minus,, axiom)

gt(ng, tptp_minus, ) fof(gt_2_tptp_minus,, axiom)

gt(ns, tptp_minus, ) fof(gt_3_tptp_minus, , axiom)

gt(ng, ng) fof(gt-4,, axiom)

gt(ns,no) fof(gt-5,, axiom)

gt(ni,ng) fof(gt-1,, axiom)

gt(nz2,np) fof(gt-2,, axiom)

gt(ng, ng) fof(gt-3,, axiom)

gt(ng, ny) fof(gt_4,, axiom)

gt(ns,n1) fof(gt-5,, axiom)

gt(n2,ny) fof(gt-2,, axiom)

gt(ns,ny) fof(gt-3,, axiom)

gt(ng,n2) fof(gt-4,, axiom)

gt(ns,na) fof(gt_5,, axiom)

gt(ns, na) fof(gt-3,, axiom)

gt(ng, ng) fof(gt_45, axiom)

gt(ns,n3) fof(gt_55, axiom)

Va: (np <zand z<my) = (L=nporx=mnq or £ =ng Or T ="N3 OF T = Ny)) fof(finite_domainy, axiom)
Va: (ng <zand x <ms) = (x=ngOr £ =n1 Or T ="N2 Or T ="N3 O T =17Ny O T = Ng)) fof(finite_domains, axiom)
Va: ((ng <z and x <mng) = = =ng) fof(finite_domaing, axiom)

Va: ((ng <z and x <ny) = (r=mngorz=ny)) fof(finite_.domain, , axiom)

Va: ((ng <z and x <ny) = (x=ngorx=nj or x =ny)) fof(finite_domains, axiom)
Va: ((ng <z and x <nz) = (x=ngor x =ny or & =ng Or £ = ng)) fof(finite_domains, axiom)
succ(succ(suce(succe(ng)))) = na fof(successory, axiom)
succ(succ(succ(succ(suce(ng))))) = ns fof(successors, axiom)

succ(ng) = ng fof(successory, axiom)

suce(suec(ng)) = na fof(successory, axiom)

succ(succ(suce(ng))) = ns fof(successors, axiom)

SWV136+1.p Simplified proof obligation gauss_array_0006
Proof obligation emerging from the array-safety verification for the gauss program. array-safety ensures that each
access to an array element is within the specified upper and lower bounds of the array.
include(’Axioms/SWV003+0.ax’)
(ng < s_besty and ng < s_sworsty and ng < s_worsty and ng < pvy495 and s_best; < ng and s_sworst; < ng and s_worst; <
ng and pv;s05 < ng and a_selecta(s_valuesy, pvygq05) < aselecta(s_valuesz,s_bestr)) = ng < pvygas fof(gauss_array g, CO
gt(ns,na) fof(gt-5,, axiom)
gt(ny, tptp_minus, ) fof(gt_4_tptp_minus,, axiom)

) fof(gt_5_tptp-minus, , axiom)
gt(ng, tptp_minus, ) fof(gt_0_tptp_minus,, axiom)

) fof(gt_1_tptp_minus,, axiom)

) fof(gt_2_tptp-minus,, axiom)

)

(
(
(
(
(
(
(
gtgm, ng) fof(gt-4,, axiom)
(
(
(
(
(
(
(

gt(ns, tptp_minus, ) fof(gt_3_tptp_minus, , axiom
gt(ns,no) fof(gt_5,, axiom)
gt(ny, ng) fof(gt_1,, axiom)
gt(na, ng) fof(gt-2,, axiom)
gt(ns, ng) fof(gt_3,, axiom)
gt(nq,n1) fof(gt_4,, axiom)
gt(ns,n1) fof(gt_5,, axiom)
gt(ng, ny) fof(gt_2,, axiom)
) ( )

fof(gt-3,, axiom
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gt(ng,n2) fof(gt_4,, axiom)

gt(ns, na) fof(gt_5,, axiom)

gt(ns,na) fof(gt-3,, axiom)

gt(ng,n3) fof(gt_44, axiom)

gt(ns,n3) fof(gt_55, axiom)

Va: (np <zand 2 <ny) = (Tx=nporx=mnq or x=ng Or T ="N3 OF T ="Ny)) fof(finite_domaing, axiom)
Va: (ng <zand x <ms) = (x=ngOr £ =n1 Or T ="N2 OI T ="N3 O T =174 O T = Ng)) fof(finite_domains, axiom)
Va: ((no <z and x <mng) = = =ng) fof(finite_domaing, axiom)

Va: ((no <z and x <ny) = (r=mngorz=ny)) fof(finite_domain; , axiom)

Va: ((ng <z and x <my) = (x=ngor x=ng or x =ny)) fof(finite_domain,, axiom)

Va: ((ng <z and x <nz) = (r=ngor x=ny or £ =ng Or = n3)) fof(finite_domains, axiom)
succ(succ(succ(succ(ng)))) = ng fof(successory, axiom)

succ(succ(succ(succ(suce(ng))))) = ns fof(successors, axiom)

succ(ng) = ng fof(successory, axiom)

succ(suec(ng)) = na fof(successory, axiom)

succ(succ(suce(ng))) = ns fof(successors, axiom)

SWV137+1.p Simplified proof obligation gauss_array_0007

Proof obligation emerging from the array-safety verification for the gauss program. array-safety ensures that each
access to an array element is within the specified upper and lower bounds of the array.

include(’Axioms/SWV003+0.ax’)

(ng < s_best7 and ng < s_sworst; and ng < s_worsty and ny < pvys95 and s_best7 < ng and s_sworst; < ng and s_worsty <
n3 and pvyges < n3 and a_selects(s_valuesy, pvysqs) < a_selecta(s_valuesy, s_bestr) and a_selects(s_valuesy, pvygqs) <

a_selecta(s_valuesy, s_worsty)) = ng < pvysgs fof(gauss_array o7, conjecture)
gt(ns,nq) fof(gt_5,, axiom)
gt(ng, tptp_minus, ) fof(gt_4_tptp-minus,, axiom)
gt(ns, tptp_minus, ) fof(gt-5_tptp-minus, , axiom)
gt(no, tptp_minus, ) fof(gt-0_tptp_minus, , axiom)
gt(ny, tptp_minus, ) fof(gt_1_tptp_minus,, axiom)
gt(nz, tptp_minus, ) fof(gt-2_tptp_minus, , axiom)
gt(ns, tptp_minus, ) fof(gt_3_tptp-minus,, axiom)
gt(ng, ng) fof(gt_4,, axiom)

gt(ns,ng) fof(gt_5,, axiom)

gt(n1,no) fof(gt-1,, axiom)

gt(ng, ng) fof(gt-2,, axiom)

gt(ns,no) fof(gt-3,, axiom)

gt(ng, ny) fof(gt_4,, axiom)

gt(ns,nq) fof(gt_5, axiom)

gt(na,n1) fof(gt_2,, axiom)

gt(ns,n1) fof(gt-3,, axiom)

gt(ng, ng) fof(gt_4,, axiom)

gt(ns, na) fof(gt-5,, axiom)

gt(ns,na) fof(gt-3,, axiom)

gt(ng,n3) fof(gt-44, axiom)

gt(ns, ng) fof(gt_55, axiom)

V:c (np<zandx<mnyg) = (x=ngorx=ny Or & =ng Or T ="N3 OF T = Ny)) fof(finite_domainy, axiom)
Va: ((ng <zand x <ns) = (x=ngOr £ ="n1 Or T ="N2 OI T ="N3 O T =17N4 O T = Ng)) fof(finite_domains, axiom)
Va: ((no <z and  <mng) = = =ng) fof(finite_domaing, axiom)

Va: ((ng <z and 2 <ny) = (x=mngorz=ng)) fof(finite_domain; , axiom)

Va: ((ng <z and x <mg) = (x=ngorx=ny or x =ny)) fof(finite_domains, axiom)

Va: ((ng <z and x <nz) = (r=ngorx=ny or £ =ng Or T =ng)) fof(finite_domains, axiom)
succ(succ(suce(succ(ng)))) = ny fof(successory, axiom)

succ(succ(succ(succ(suce(ng))))) = ns fof(successors, axiom)

suce(ng) = ny fof(successory, axiom)

succ(suce(ng)) = na fof(successors, axiom)

succ(succ(suce(ng))) = ng fof(successors, axiom)

SWV138+1.p Simplified proof obligation gauss_array_0008
Proof obligation emerging from the array-safety verification for the gauss program. array-safety ensures that each
access to an array element is within the specified upper and lower bounds of the array.
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include(’Axioms/SWV003+0.ax’)
(np < s_besty and ny < s_sworsty and ng < s_worsty and ng < pvy495 and s_best; < ng and s_sworst; < ng and s_worst; <
ng and pv;go5 < ng and gt(a_selects(s_valuesz, pvy3,5), a-selecta (s_valuesr, s_best7))) = ng < pvysqs fof(gauss_arraygggs,

gt(ns,ng) fof(gt_5,, axiom)

gt(ny, tptp_minus, ) fof(gt_4_tptp_minus, , axiom)

gt(ns, tptp_minus, ) fof(gt_5_tptp_minus,, axiom)

gt(no, tptp_minus, ) fof(gt_0_tptp_minus, , axiom)

gt(n1, tptp_minus, ) fof(gt_1_tptp-minus,, axiom)

gt(nga, tptp_minus, ) fof(gt_2_tptp-minus,, axiom)

gt(ns, tptp_minus, ) fof(gt_3_tptp-minus, , axiom)

gt(ng, ng) fof(gt-4,, axiom)

gt(ns,no) fof(gt_5,, axiom)

gt(ny,ng) fof(gt-1,, axiom)

gt(na, ng) fof(gt-2,, axiom)

gt(ns, no) fof(gt-3,, axiom)

gt(ng,ny) fof(gt-4,, axiom)

gt(ns,n1) fof(gt_5,, axiom)

gt(ng, ny) fof(gt_2,, axiom)

gt(ns,n1) fof(gt-3,, axiom)

gt(ng,na) fof(gt_4,, axiom)

gt(ns,na) fof(gt_5,, axiom)

gt(ns, na) fof(gt-3,, axiom)

gt(ng, ng) fof(gt_44, axiom)

gt(ns,ng) fof(gt-55, axiom)

Va: ((ng <zand x <ng) = (x=ngorx=mng Or & ="ng Or T ="N3 O T =Ny)) fof(finite_domainy, axiom)
Va: ((ng <z and x <ms) = (x=ngor £ =n1 Or £ =N Or & = N3 O T =Ny OT T = Ny)) fof(finite_domains, axiom)
Va: ((ng <z and  <ng) = = =ngp) fof(finite_domaing, axiom)

Va: (ng <z and x <mny) = (r=mngorz=ng)) fof(finite_domain; , axiom)

Va: ((ng <z and x <mg) = (xr=ngorx=ng orx=ny)) fof(finite_domains, axiom)
Va: ((no <z and z <ns) = (x=mnporx=mn; orx=ng or x=ns)) fof(finite_domaing, axiom)
succ(succ(suce(suce(ng)))) = ng fof(successory, axiom)
succ(succ(suce(succe(suce(ng))))) = ns fof(successors, axiom)

succ(ng) = ng fof(successory, axiom)

succ(suce(ng)) = ne fof(successora, axiom)

succ(succ(suce(ng))) = ns fof(successors, axiom)

SWV145+41.p Simplified proof obligation gauss_array_0015

Proof obligation emerging from the array-safety verification for the gauss program. array-safety ensures that each
access to an array element is within the specified upper and lower bounds of the array.
include(’ Axioms/SWV003+0.ax’)

- tptpfloat 0y, < tptpfloat_0py; = no < s_bestr fof(gauss_array ; 5, conjecture)
gt(ns, ng) fof(gt_5,, axiom)

gt(ng, tptp_minus, ) fof(gt_4_tptp_minus,, axiom)

gt(ns, tptp_minus, ) fof(gt_5_tptp-minus,, axiom)

gt(ng, tptp_minus, ) fof(gt_0_tptp-minus,, axiom)

gt(ny, tptp_minus, ) fof(gt-1_tptp-minus, , axiom)

gt(ng, tptp_minus, ) fof(gt-2_tptp_minus, , axiom)

gt(ns, tptp_minus, ) fof(gt_3_tptp_minus, , axiom)

gt(ng, ng) fof(gt_4,, axiom)
gt(ns,no) fof(gt-5,, axiom)
gt(ni,ng) fof(gt-1,, axiom)
gt(nz2,np) fof(gt-2,, axiom)
gt(ng, ng) fof(gt-3,, axiom)
gt(ng, ny) fof(gt_4,, axiom)
gt(ns,n1) fof(gt-5,, axiom)
gt(na, ny) fof(gt_2,, axiom)
gt(ns,ny) fof(gt-3,, axiom)
gt(ng,n2) fof(gt-4,, axiom)
gt(ns,na) fof(gt_5,, axiom)
gt(ns, na) fof(gt-3,, axiom)
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gt(ng, ng) fof(gt_44, axiom)
gt(ns,ng) fof(gt_54, axiom)

Ve: (ng <zand x <mng) = (x=ngorx=mng Or & ="ng Or T ="n3 O T =N4)) fof(finite_.domainy, axiom)
Vao: (np <z and x <ns) = (x=ngor £ =mn1 Or L ="n9 Or L ="N3 O T = N4 O T = Ng)) fof(finite_domains, axiom)
Va: ((ng <z and x <ng) = = =ngp) fof(finite_domaing, axiom)

Va: (ng <zand x <mny) = (r=mngorz=ng)) fof(finite_domain; , axiom)

Va: ((ng <z and x <mg) = (x=ngorx=ng orx=ng)) fof(finite_domains, axiom)

Va: ((ng <z and x <nz) = (r=mngor £ =ny Or £ =ngy Or T =Ng)) fof(finite_domaing, axiom)
suce(suec(suce(suce(ng)))) = ng fof(successory, axiom)

succ(succ(suce(succe(suce(ng))))) = ns fof(successors, axiom)

succ(ng) = ng fof(successory, axiom)

succ(succ(ng)) = n2 fof(successors, axiom)

succ(succ(suce(ng))) = ns fof(successors, axiom)

SWV146+1.p Simplified proof obligation gauss_array_0016

Proof obligation emerging from the array-safety verification for the gauss program. array-safety ensures that each
access to an array element is within the specified upper and lower bounds of the array.
include(’ Axioms/SWV003+0.ax’)

- tptp-float_0yy; < tptp_float_0yy; = ng < s_sworsty fof(gauss_array 4, conjecture)
gt(ns,nq) fof(gt_5,, axiom)

gt(ng, tptp_minus, ) fof(gt_4_tptp-minus,, axiom)

gt(ns, tptp_minus, ) fof(gt_5_tptp-minus, , axiom)

gt(no, tptp_minus, ) fof(gt-0_tptp-minus, , axiom)

gt(ny, tptp_minus, ) fof(gt_1_tptp_minus,, axiom)

gt(ng, tptp_minus, ) fof(gt_2_tptp_minus,, axiom)

gt(ns, tptp_minus, ) fof(gt_3_tptp-minus,, axiom)

gt(ng, ng) fof(gt_4,, axiom)

gt(ns,no) fof(gt_5,, axiom)

gt(ny, ng) fof(gt-1,, axiom)

gt(nz2,no) fof(gt-2,, axiom)

gt(ns,no) fof(gt-3,, axiom)

gt(ng, ny) fof(gt_4,, axiom)

gt(ns,ny) fof(gt_5,, axiom)

gt(nz,n1) fof(gt-2,, axiom)

gt(ns,ny) fof(gt-3,, axiom)

gt(ng, ng) fof(gt_4,, axiom)

gt(ns,na) fof(gt-5,, axiom)

gt(ns, na) fof(gt_3,, axiom)

gt(nq, n3) fof(gt_45, axiom)

gt(ns, ng) fof(gt_55, axiom)

Ve: (ng<zand x <my) = (x=ngorx=mng orx=ng Or T ="n3 Or T =Ny)) fof(finite_domainy, axiom)
Va: ((ng <zand x <ms) = (x=mngOr £ ="n1 Or T ="N2 OI T ="N3 O T =17N4 O T = Ng)) fof(finite_domains, axiom)
Va: ((no <z and x <ng) = = =ng) fof(finite_domaing, axiom)

Vo: (np <z and x <ny) = (z=ngorz=ny)) fof(finite_domain, , axiom )

Va: ((ng <z and x <mg) = (x=ngorx=ng or x =ny)) fof(finite_domain,, axiom)

Va: ((ng <z and x <nz) = (r=ngorx=ny or £ =ng Or £ =ng)) fof(finite_domains, axiom)
succ(succ(suce(suce(ng)))) = ny fof(successory, axiom)

succ(succ(succ(succ(succ(ng))))) = ns fof(successors, axiom)

suce(ng) = ng fof(successory, axiom)

succ(succ(ng)) = na fof(successors, axiom)

succ(succ(suce(ng))) = ng fof(successors, axiom)

SWV147+1.p Simplified proof obligation gauss_array_0017

Proof obligation emerging from the array-safety verification for the gauss program. array-safety ensures that each
access to an array element is within the specified upper and lower bounds of the array.

include(’ Axioms/SWV003+0.ax’)

- tptpfloat 0y, < tptpfloat_0yy; = ne < s_worsty fof(gauss_array g, 7, conjecture)

gt(ns,nq) fof(gt_5,, axiom)

gt(ng, tptp_minus, ) fof(gt_4_tptp_minus,, axiom)

gt(ns, tptp_minus, ) fof(gt_5_tptp-minus,, axiom)
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gt(ng, tptp_minus, ) fof(gt_0_tptp_minus,, axiom)
gt(ny, tptp_minus, ) fof(gt_1_tptp_minus,, axiom)
gt(ng, tptp_minus, ) fof(gt_2_tptp-minus,, axiom)
gt(ns, tptp_minus, ) fof(gt_3_tptp-minus, , axiom)
gt(ng,no) fof(gt-4,, axiom)

gt(ns, ng) fof(gt_5,, axiom)

gt(ny, ng) fof(gt_1,, axiom)

gt(na, ng) fof(gt-2,, axiom)

gt(ns,no) fof(gt-3,, axiom)

gt(ng,ny) fof(gt-4,, axiom)

gt(ns, ny) fof(gt_5,, axiom)

gt(ng, ny) fof(gt_2,, axiom)

gt(ns,n1) fof(gt-3,, axiom)

gt(ng, no) fof(gt_4,, axiom)

gt(ns,na) fof(gt_5,, axiom)

gt(ns, na) fof(gt-3,, axiom)

gt(ng,n3) fof(gt_44, axiom)

gt(ns,ng) fof(gt_55, axiom)

Ve: (ng <zand x <mg) = (x=ngorx=mng Or & ="ng Or T ="n3 O T ="N4))
Va: ((ng < x and x < njg

Va: ((ng <z and  <ng) = = =ng)

Va:
suce

) =m
succ(ng)) = ne

Succ(n
succ

succ(succ(suce(ng))) = ns

(

(( )

(( )

Va: ((ng <z and z <my) = (x =ngorx=ny))
:((np <z and z < ny)

((np <z and z < n3)

succ(succ(succ(ng)))) = ng

(s
succgsucc(succ(succ(succ(no))))) =ns
(

fof(successory, axiom)

fof(successors, axiom)
fof(successors, axiom)

= (z=mngorz=mn; orx=nsy))
= (z=mnporz=mn;orxz=nmngorz=ng))

= (T=nporr=ny OrT=ng Or T ="N3 0L T =174 OF T = Nj3))
fof(finite_domaing, axiom)

fof(finite_domain; , axiom)

fof(successory, axiom)
fof(successors, axiom)

SWV148+1.p Simplified proof obligation gauss_array_0018

Proof obligation emerging from the array-safety verification for the gauss program. array-safety ensures that each

fof(finite_.domainy, axiom)

fof(finite_domains, axiom)
fof(finite_domaing, axiom)

access to an array element is within the specified upper and lower bounds of the array.
include(’Axioms/SWV003+0.ax’)
- tptpfloat 0y, < tptpfloat_0yy; = s-bestr < ng

gt(ns,nq) fof(gt_5,, axiom)
gt(ng, tptp_minus, ) fof(gt_4_tptp_minus,, axiom)
gt(ns, tptp_minus, ) fof(gt_5_tptp_minus,, axiom)
gt(no, tptp_minus, ) fof(gt-0_tptp-minus, , axiom)
gt(n1, tptp_minus, ) fof(gt_1_tptp-minus,, axiom)
gt(nz, tptp_minus, ) fof(gt-2_tptp_minus, , axiom)
gt(ngz, tptp_minus, ) fof(gt_3_tptp_minus,, axiom)
gt(ng, ng) fof(gt_4,, axiom)
gt(ns,no) fof(gt-5,, axiom)
gt(ny,ng) fof(gt_1,, axiom)
gt(na, no) fof(gt-2,, axiom)
gt(ng, ng) fof(gt-3,, axiom)
gt(ng,n1) fof(gt_4,, axiom)
gt(ns,n1) fof(gt_5,, axiom)
gt(na, ny) fof(gt_2, axiom)
gt(ns,ny) fof(gt-3;, axiom)
(n4, ng) fof(gt-4,, axiom)
gt(ns, no) fof(gt_5,, axiom)
gt(ns, na) fof(gt_3,, axiom)
gt(ng, ng) fof(gt_45, axiom)
gt(ns, ng) fof(gt_55, axiom)

Vm (np<zandx<ng) = (x=ngorx=mny Or £ ="ng O T="n3 OF T = ny))
(r=mngorx=mn; Or x="ng Or T ="ng OF T =Ny OF T = N5))
fof(finite_domaing, axiom)

Va:

Va:

(

((no <z and z < ns) =

Va: ((ng <z and x <mng) = = =ngp)
((np <zand x <ny) =

(x =mng or x =ny))

fof(gauss_array s, conjecture)

fof(finite_.domain; , axiom)

fof(finite_domainy, axiom)

fof(finite_.domains, axiom)

fof(finite_domains, axiom)



Va: ((ng <z and 2 <my) = (x=mngorx=ng orx=ny))
Va: ((ng < z and < ng)

succ(succ(succ(suce(ng)))) = ny fof(successory, axiom)
suce(succ(suce(succe(suce(ng))))) = ns fof(successors, axiom)
suce(ng) = ny fof(successory, axiom)

succ(suce(ng)) = ne fof(successora, axiom)

succ(succ(suce(ng))) = ns fof(successors, axiom)

SWV149+1.p Simplified proof obligation gauss_array_0019

= (z=mnporxz=mn;orxz=nmngorzs=ng))
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fof(finite_domain,, axiom)
fof(finite_domaing, axiom)

Proof obligation emerging from the array-safety verification for the gauss program. array-safety ensures that each
access to an array element is within the specified upper and lower bounds of the array.

include(’ Axioms/SWV003+0.ax’)
—tptpfloat 0y, < tptpfloat_0yy; = s_sworsty < ng

fof(gauss_array; ¢, conjecture)

fof(finite_domainy, axiom)
fof(finite_domains, axiom)

gt(ns,nq) fof(gt_5,, axiom)

gt(ng, tptp_-minus, ) fof(gt_4_tptp-minus,, axiom)

gt(ns, tptp_minus, ) fof(gt_5_tptp-minus, , axiom)

gt(no, tptp_minus, ) fof(gt_0_tptp_minus, , axiom)

gt(ny, tptp_minus, ) fof(gt-1_tptp-minus,, axiom)

gt(ng, tptp_minus, ) fof(gt_2_tptp_minus,, axiom)

gt(ns, tptp_minus, ) fof(gt_3_tptp_minus, , axiom)

gt(ng, ng) fof(gt_4,, axiom)

gt(ns,no) fof(gt_5,, axiom)

gt(n1,no) fof(gt-1,, axiom)

gt(nz2,np) fof(gt-2,, axiom)

gt(ns,no) fof(gt-3,, axiom)

gt(ng,ny) fof(gt_4,, axiom)

gt(ns,n1) fof(gt-5,, axiom)

gt(nz,n1) fof(gt-2,, axiom)

gt(ns,ny) fof(gt-3,, axiom)

gt(ng,n2) fof(gt_4,, axiom)

gt(ns,na) fof(gt-5,, axiom)

gt(ns,na) fof(gt-3,, axiom)

gt(ng,n3) fof(gt_44, axiom)

gt(ns,n3) fof(gt_55, axiom)
VJ: (np<zandx<mnyg) = (x=ngorx=ny Or £ =ng Or T ="N3 OF T = Ny))
Va: (np <zand 2 <ms) = (x=nporx=mny 0r £ =Ny Or T =N3 O T =174 OF T = Nj3))
Va: ((ng <z and z <mng) = x=ng) fof(finite_domaing, axiom)

= (z=mnporz=mng))
Va: ((ng <z and x <my) = (x=ngorx=ng or x =ny))
Va: ((ng <z and z <nz) = (
succ(succ(suce(succ(ng)))) = ny fof(successory, axiom)
succ(succ(succ(succ(suce(ng))))) = ns fof(successors, axiom)
succ(ng) = np fof(successory, axiom)
succ(suec(ng)) = na fof(successory, axiom)

succ(succ(suce(ng))) = ng fof(successors, axiom)

(
((
((
Va: ((ng <z and z < my
((
((

— —

SWV150+41.p Simplified proof obligation gauss_array_0020

L =mngOr L="n3 Or T="ng O T =n3g))

fof(finite_domain, , axiom)

fof(finite_domains, axiom)
fof(finite_domaing, axiom)

Proof obligation emerging from the array-safety verification for the gauss program. array-safety ensures that each
access to an array element is within the specified upper and lower bounds of the array.

include(’Axioms/SWV003+0.ax’)
—tptpfloat 0y, < tptp-float_0yy; = s-worsty < ng
gt(ns,nq) fof(gt_5,, axiom)

gt(ng, tptp_minus, )
gt(ns, tptp_minus, )
gt(ng, tptp_minus, )
gt(n1, tptp_minus, )
gt(nz, tptp_minus, )
gt(ng, tptp_minus, )
gt(na, no)
(n57 TL())

fof(gt_4_tptp_minus,, axiom)
fof(gt_5_tptp_minus,, axiom)
fof(gt_0_tptp-minus,, axiom)
fof(gt-1_tptp-minus, , axiom)
fof(gt-2_tptp_minus, , axiom)
fof(gt_3_tptp_minus,, axiom)

fof(gt-4,, axiom)
fof(gt-5,, axiom)

fof(gauss_array o, conjecture)
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gt(ny, ng) fof(gt_1,, axiom)
gt(ng, ng) fof(gt-2,, axiom)
gt(ns,no) fof(gt-3,, axiom)
gt(ng,ny) fof(gt_4,, axiom)
(n5, nl) fof(gt_5,, axiom)
gt(nz,n1) fof(gt-2,, axiom)
gt(ns,n1) fof(gt-3,, axiom)
gt(ng, ng) fof(gt_4,, axiom)
gt(ns,na) fof(gt_5,, axiom)
gt(ns, na) fof(gt_3,, axiom)
gt(ng, ng) fof(gt-45, axiom)
gt(ns,ng) fof(gt_55, axiom)
Vx (np<zandx<ng) = (r=ngorx=mny Or T="ny O T="N3 OF T =Ny)) fof(finite_.domainy, axiom)
Va: (np <zand z<mns) = (x=nporx=mny 0r £ =ng Or £ =N3 O T =174 OF T = N3)) fof(finite_.domains, axiom)
Va: ((ng <z and x <ng) = = =ngp) fof(finite_domaing, axiom)
Va: (ng <z and x <ny) = (r=mngorxz=ng)) fof(finite_domain;, axiom)
Va: ((ng <z and x <mg) = (x=ngorx=ng orx=ny)) fof(finite_domains, axiom)
Va: ((ng <z and x <nz) = (r=mngor x=ny Or £ =ngy Or T = Ng)) fof(finite_domaing, axiom)
succ(succ(succ(suce(ng)))) = ny fof(successory, axiom)
suce(suec(suce(succe(suce(ng))))) = ns fof(successors, axiom)
suce(ng) = ny fof(successory, axiom)
succ(suce(ng)) = ne fof(successora, axiom)
succ(succ(suce(ng))) = ng fof(successors, axiom)

SWV151+1.p Simplified proof obligation cl5_nebula_norm_0001

Proof obligation emerging from the norm-safety verification for the cl5_nebula program. norm-safety ensures that

the contents of certain one-dimensional arrays add up to one.

include(’ Axioms/SWV003+0.ax’)

Va: ((no < a and a < tptp_minus;) = ng+ns=a_selects(q, a, tptp_sum_index) = n;) fof(cl5nebula_normgg:, conjecture)

gt(ns,ng) fof(gt_5,, axiom)

gt(ng, tptp_minus, ) fof(gt_4_tptp_minus,, axiom)

gt(ns, tptp_minus, ) fof(gt_5_tptp_minus, , axiom)

gt(ng, tptp-minus, ) fof(gt_0_tptp-minus,, axiom)

gt(n1, tptp_minus, ) fof(gt_1_tptp-minus,, axiom)

gt(nz, tptp_minus, ) fof(gt-2_tptp_minus, , axiom)

gt(ng, tptp_minus, ) fof(gt_3_tptp_minus, , axiom)

gt(ng, ng) fof(gt-4,, axiom)

gt(ns,no) fof(gt_5,, axiom)

gt(ny,ng) fof(gt-1,, axiom)

gt(na, ng) fof(gt_2,, axiom)

gt(ng, no) fof(gt_3,, axiom)

gt(ng,n1) fof(gt-4,, axiom)

gt(ns,n1) fof(gt_5,, axiom)

gt(ng, ny) fof(gt-2,, axiom)

gt(ns,n1) fof(gt-3,, axiom)

gt(ng, na) fof(gt-4,, axiom)

gt(ns,na) fof(gt_5,, axiom)

gt(ns, na) fof(gt_3,, axiom)

gt(ng, ng) fof(gt_44, axiom)

gt(ns,ng) fof(gt_H5, axiom)

Va: (ng <zand x <ny) = (L =ngorx=mnj; Or £ ="ng Or T ="N3 OF T = Ny)) fof(finite_domainy, axiom)
Va: (ng <zand x <ms) = (x=ngor £ =n1 Or £ =N Or T ="N3 O T =Ny OF T = Ng)) fof(finite_domains, axiom)
Va: ((ng <z and x <mng) = = =ngp) fof(finite_domaing, axiom)

Va: ((ng <z and x <mny) = (r=mngorz=ny)) fof(finite_domain; , axiom)

Va: ((ng <z and x <mg) = (r=ngorx=ng orx=ny)) fof(finite_domains, axiom)
V: ((np < z and < ng) = (x =g Or L ="N1 O T =Ny OI T = N3)) fof(finite_domaing, axiom)
succ(succ(suce(suce(ng)))) = fof(successory, axiom)
succ(bucc(bucc(bucc(succ(no))))) =ns fof(successors, axiom)

succ(ng) = ng fof(successory, axiom)

succ(succ(ng)) = ne fof(successora, axiom)
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succ(succ(suce(ng))) = ng fof(successors, axiom)

SWV152+41.p Simplified proof obligation cl5_nebula_norm_0002

Proof obligation emerging from the norm-safety verification for the cl5_nebula program. norm-safety ensures that
the contents of certain one-dimensional arrays add up to one.

include(’ Axioms/SWV003+0.ax’)

Va: ((np < a and a < tptp_minus;) = ng+ns=a_selects(q, a, tptp_sum_index) = n;) fof(cl5_nebula_normgggz, conjecture)
gt(ns, ng) fof(gt_5,, axiom)

gt(ng, tptp_minus, ) fof(gt_4_tptp_minus,, axiom)

gt(ns, tptp_minus, ) fof(gt_5_tptp-minus,, axiom)

gt(no, tptp_minus, ) fof(gt-0_tptp-minus, , axiom)

gt(ny, tptp_minus, ) fof(gt-1_tptp-minus,, axiom)

gt(ng, tptp_minus, ) fof(gt_2_tptp_minus,, axiom)

gt(ns, tptp_minus, ) fof(gt_3_tptp_minus, , axiom)

gt(ng, ng) fof(gt-4,, axiom)
gt(ns,no) fof(gt-5,, axiom)
gt(n1,ng) fof(gt-1,, axiom)
gt(nz2,np) fof(gt-2,, axiom)
gt(ng, ng) fof(gt-3,, axiom)
gt(ng, ny) fof(gt_4,, axiom)
gt(ns,n1) fof(gt-5,, axiom)
gt(nz,ny) fof(gt-2,, axiom)
gt(ns,ny) fof(gt-3,, axiom)
gt(ng,n2) fof(gt-4,, axiom)
gt(ns,na) fof(gt_5,, axiom)
gt(ns, na) fof(gt-3,, axiom)
gt(ng, ng) fof(gt_45, axiom)
gt(ns,n3) fof(gt_55, axiom)

Va: ((np <zand 2 <ny) = (L=nporx=mnq or £ =ng Or T ="N3 OF T =Ny)) fof(finite_domainy, axiom)
Va: (ng <zand x <ms) = (x=ngOr £ =n1 Or T ="N2 OI T ="N3 O T ="Ny O T = Ng)) fof(finite_domains, axiom)
Va: ((no <z and x <mg) = = =ng) fof(finite_domaing, axiom)

Va: ((no <z and x <ny) = (r=mngorz=ny)) fof(finite_.domain; , axiom)

Va: ((ng <z and x <ny) = (x=ngor x=ng or x =ny)) fof(finite_domain,, axiom)

Va: ((ng <z and x <nz) = (r=ngor £ =ny or £ =ng Or £ = ng)) fof(finite_domains, axiom)
succ(succ(succ(succ(ng)))) = fof(successory, axiom)

succ(succ(succ(succ(succ(no))))) =ns fof(successors, axiom)

succ(ng) = ng fof(successory, axiom)

suce(suec(ng)) = na fof(successory, axiom)

succ(succ(suce(ng))) = ns fof(successors, axiom)

SWV165+1.p Simplified proof obligation cl5_nebula_init_0001
Proof obligation emerging from the init-safety verification for the cl5_nebula program. init-safety ensures that each
variable or individual array element has been assigned a defined value before it is used.
include(’ Axioms/SWV003+0.ax’)
Va: ((no < a and @ < tptp_minus;) = uninit = init) fof(cl5 nebula_initgges , conjecture)
N5, M4) fof(gt_5,, axiom)

ng4, tptp_minus, )
ns, tptp_minus,;
ng, tptp_minus,;
11, tptp_minus,;
ng, tptp_minus,;
ng, tptp_minus, )

— — — —

fof(gt-4_tptp_minus, , axiom)
fof(gt_5_tptp_minus, , axiom)
fof(gt_0_tptp_minus,, axiom)
fof(gt_1_tptp-minus,, axiom)
fof(gt-2_tptp-minus, , axiom)
fof(gt_3_tptp-minus, , axiom)

m
ns5,ng) fof(gt_5,, axiom
ny,ng) fof(gt_1,, axiom

n2,n O)
ns3,no
g, N1

g

N5, N1
N2, N1

)
)
)
)

gt(
gt(
gt(
gt(
gt(
gt(
gt(
gt(ng, ng) fof(gt-4,, axio
gt(
gt(
gt(
gt(
gt(
gt(
gt(

)
( )
( )

f(gt-2,, axiom)

f(gt-3,, axiom)
( )
( )
( )

f(gt-4,, axiom
f(gt_5,, axiom
fof(gt-2,, axiom



gt(ng, ny) fof(gt_3,, axiom)

gt(ng, ng) fof(gt_4,, axiom)

gt(ns, na) fof(gt_5,, axiom)

gt(ns, na) fof(gt_3,, axiom)

gt(ng,n3) fof(gt-44, axiom)

gt(ns, ng) fof(gt_55, axiom)

Ve: (ng <zand x <mny) = (x=ngorx=mng orx=ng Or T ="n3 Or T ="Ny)) fof(finite_domaing, axiom)
Va: ((ng <zand x <ms) = (x=mngOr £ ="n1 Or T ="N2 OI T ="N3 O T ="N4 O T = Ng)) fof(finite_domains, axiom)
Va: ((no <z and x <mng) = = =nyg) fof(finite_domaing, axiom)

Va: (ng <z and 2 <ny) = (x=mngorxz=ng)) fof(finite_domain;, axiom)

Va: ((ng <z and x <mg) = (x=ngorx=ng or x=ny)) fof(finite_domains, axiom)

Va: ((ng <z and x <nz) = (r=ngorx=ny or £ =ng Or £ =ng)) fof(finite_domains, axiom)
succ(succ(suce(suce(ng)))) = ny fof(successory, axiom)

succ(succ(succ(succ(succ(ng))))) = ns fof(successors, axiom)

suce(ng) = ny fof(successory, axiom)

succ(succ(ng)) = na fof(successors, axiom)

succ(succ(suce(ng))) = ng fof(successors, axiom)

SWV189+1.p Simplified proof obligation cl5_nebula_init_0121

Proof obligation emerging from the init-safety verification for the cl5_nebula program. init-safety ensures that each
variable or individual array element has been assigned a defined value before it is used.

include(’ Axioms/SWV003+0.ax’)

Va: ((np < aand a < nyg) = aselects(center_init,a,ng) = init) = Vb: ((ng < band b < tptp_minus,) =

Ve: ((ng < cand ¢ <ny) = aselectz(q_init, b, ¢) = init)) fof(cl5_nebula_initg;21, conjecture)
gt(ns,nq) fof(gt_5,, axiom)

gt(ng, tptp_minus, ) fof(gt_4_tptp-minus,, axiom)

gt(ns, tptp_minus, ) fof(gt-5_tptp-minus, , axiom)

gt(no, tptp_minus, ) fof(gt-0_tptp_minus, , axiom)

gt(ny, tptp_minus, ) fof(gt_1_tptp_minus,, axiom)

gt(nz, tptp_minus, ) fof(gt-2_tptp_minus, , axiom)

gt(ns, tptp_minus, ) fof(gt_3_tptp-minus,, axiom)

gt(ng, ng) fof(gt_4,, axiom)

gt(ns,ng) fof(gt_5,, axiom)

gt(n1,no) fof(gt-1,, axiom)

gt(ng, ng) fof(gt-2,, axiom)

gt(ns,no) fof(gt-3,, axiom)

gt(ng, ny) fof(gt_4,, axiom)

gt(ns,nq) fof(gt_5, axiom)

gt(na,n1) fof(gt_2,, axiom)

gt(ns,n1) fof(gt-3,, axiom)

gt(ng, ng) fof(gt_4,, axiom)

gt(ns, na) fof(gt-5,, axiom)

gt(ns,na) fof(gt-3,, axiom)

gt(ng,n3) fof(gt-44, axiom)

gt(ns, ng) fof(gt_55, axiom)

Va: (np <zand 2 <mny) = (x=nporx=ny or x=ng Or T ="N3 OF T ="Ny)) fof(finite_domainy, axiom)
Va: ((ng <zand x <ns) = (x=ngOr £ ="n1 Or T ="N2 OI T ="N3 O T =17N4 O T = Ng)) fof(finite_domains, axiom)
Va: ((no <z and  <mng) = = =ng) fof(finite_domaing, axiom)

Va: ((ng <z and 2 <ny) = (x=mngorz=ng)) fof(finite_domain; , axiom)

Va: ((ng <z and x <mg) = (x=ngorx=ny or x =ny)) fof(finite_domains, axiom)

Va: ((ng <z and x <nz) = (r=ngorx=ny or £ =ng Or T =ng)) fof(finite_domains, axiom)
succ(succ(suce(succ(ng)))) = ny fof(successory, axiom)

succ(succ(succ(succ(suce(ng))))) = ns fof(successors, axiom)

suce(ng) = ny fof(successory, axiom)

succ(suce(ng)) = na fof(successors, axiom)

succ(succ(suce(ng))) = ng fof(successors, axiom)

SWYV233+1.p Protocol attack problem
Ve, ea: ((knows(encrypt(es, e2)) and knows(e})) = knows(eq)) fof(encrypt_equation, axiom)
Ver, ea: ((knows(symmetric_encrypt(ey, e2)) and knows(ez)) = knows(ey)) fof(symmetric_encrypt_equation, axiom)
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Ve, k: ((knows(sign(e, k')) and knows(k)) = knows(e)) fof(sign_equation, axiom)

Ve, ea: ((knows(e1) and knows(ez)) = (knows(concatenate(ey, e3)) and knows(encrypt(es, e2)) and knows(symmetric_encry
Ve, ea: (knows(concatenate(eq, e2)) = (knows(e;) and knows(ez))) fof(construct_message,, axiom)

Ve: (knows(e) = (knows(head(e)) and knows(tail(e)) and knows(hash(e)))) fof(construct_messages, axiom)

Ve, k: decrypt(encrypt(e, k), k') = e fof(decrypt_axiom, axiom)

Ve, k: symmetric_decrypt(symmetric_encrypt(e, k), k) = e fof(symmetric_decrypt_axiom, axiom)

Ve, k: extract(sign(e, k'), k) = e fof(sign_axiom, axiom)

Vz,y: head(concatenate(z, y)) = fof(head_axiom, axiom)

Va,y: tail(concatenate(z, y)) =y fof(tail_axiom, axiom)

Va: first(z) = head(z) fof(first_axiom, axiom)

Va: second(x) = head(tail(x)) fof(second _axiom, axiom)

Va: third(z) = head(tail(tail(x))) fof(third_axiom, axiom)

Va: fourth(z) = head(tail(tail(tail(z)))) fof(fourth_axiom, axiom)

Vz,y: ((knows(x) and knows(y)) = knows(mac(z,y))) fof(symmac_axiom, axiom)

knows(k_ca) and knows(k_a') and knows(k_a) fof(previous_knowledge, axiom)

Vinity, inity, inits, resp;, respy: (knows(concatenate(n, concatenate(k _c, sign(concatenate(c, concatenate(k_c, eol)), k_¢’)))) and
s and second (extract(decrypt(resp;, k_c’), second(extract(resp,, k_ca)))) = n) = knows(symmetric_encrypt(secret, first(extrz
inity) = knows(concatenate(encrypt(sign(concatenate(kgen(inits), concatenate(inity, eol)), k_s'), inits ), sign(concatenate(s, c:
knows(secret) fof(attack, conjecture)

SWV234+2.p 4758 typecast attack

Mike Bond’s version of a model for the 4758 typecast attack.

Vu,v: ((public(u) and public(v)) = public(xor(u,v))) fof(ability _to_xor, axiom)

Vu: (public(u) = public(kp(u))) fof(kp_set, axiom)

Vu,v: ((public(u) and public(v)) = public(enc(u, v))) fof(ability_to_encrypt, axiom)

Vu,v: ((public(u) and public(v)) = public(enc(u™!,v))) fof(ability -to_decrypt, axiom)

Vu,v: ((public(u) and public(v)) = public(enc(enc(xor(data, km) =1, u), v))) fof(encrypt_data_cmd, axiom)

Vu, v, w: ((public(v) and public(enc(xor(u, v),w)) and public(enc(xor(km, imp), u))) = public(enc(xor(km, v), w))) fof(k
Vu, v, w: ((public(kp(v)) and public(w) and public(enc(xor(km, kp(v)),u))) = public(enc(xor(km, v), xor(u, w)))) fof(ke;

Yau, v, w: enc(u,enc(u=t,v)) = v fof(encrypt_decrypt_cancel, axiom)
Yu, v, w: xor(u,v) = xor(v, u) fof(xor_commutes, axiom)

Yu, v, w: xor(u, xor(v w)) = xor(xor(u,v),w) fof(xor_assosciative, axiom)
Yu, v, w: xor(u,u) = fof(xor_self_cancel, axiom)

Yu, v, w: xor(u, z) = fof(xor_zero, axiom)

public(lmp) fof (1n1t1a1i<nowledge1, axiom)

public(data) fof(initial knowledge,, axiom)

public(z) fof(initial knowledges, axiom)

public(pin) fof(initial_knowledge,, axiom)

public(enc(xor(kek, pin), pp)) fof(initial_knowledge;, axiom)

public(ks) fof(initial_knowledgeg, axiom)

public(enc(xor(km, kp(imp)), xor(kek, k3))) fof(initial_knowledge,, axiom)
public(a) fof(initial_knowledgeg, axiom)

public(enc(xor(km, imp), xor(kek, xor(pin, data)))) fof(initial_knowledgey, axiom)

public(enc(pp, a)) fof(coq, conjecture)

SWYV23741.p Visa Security Module (VSM) attack
This models the APT of the Visa Security Module (VSM). The conjecture allows the discovery of Bond’s attack.

Yu, v: enc(i(u), enc(u, v)) = v fof(enc_dec_cancel, axiom)

Yu,v: enc(u, enc(i(u),v)) =v fof(dec_enc_cancel, axiom)

Vu: i(i(u) = u fof(double_inverse_cancel, axiom)

Vu: (p(u) = p(i(u))) fof(keys_are_symmetric, axiom)

Vu, v, w: ((p(u) and p(v) and p(w)) = p(enc(tmk, enc(i(enc(i(zcmk),v)),u)))) fof(key translate_from_ZCMK _to_TMK, a
Yu, v, w: ((p(u) and p(v) and p(w)) = p(enc(i(enc(i(zcmk),v)), enc(i(tmk),u)))) fof(key_translate_from_TMK _to_ZCMK
Vu, v, w: ((p(u) and p(v) and p(w)) = p(enc(wk,enc(i(tmk),u)))) fof(receive_working key_from switch, axiom)

Yu, v, w: ((p(u) and p(v) and p(w)) = p(enc(enc(i(tmk), v), enc(i(tmk), u)))) fof(encrypt_a_PIN_derivation_key_under_a-
Vu, v, w: ((p(u) and p(v) and p(w)) = p(enc(enc(i(tmk), v), enc(i(tc), u)))) fof(encrypt-a_stored_comms_key, axiom)
Vu, v, w: ((p(u) and p(v) and p(w)) = p(enc(tc,u))) fof(encrypt_clear_key_as_Tcomms_key, axiom)

Vu, v, w: ((p(u) and p(v) and p(w)) = p(enc(enc(i(tc),u),v))) fof(data_encrypt, axiom)

Yu, v, w: ((p(u) and p(v) and p(w)) = p(enc(i(enc(i(tc),u)),v))) fof(data_decrypt, axiom)

Yu, v, w: ((p(u) and p(v) and p(w)) = p(enc(enc(i(wk),w), enc(i(enc(i(tmk),v)),u)))) fof(data_translate_PIN _from_local



and p(v) and p(w)) = p(enc(enc(i(wk), w), enc(i(enc(i(wk),v)),u)))) fof(data_translate_between_interch
and p(v) and p(w)) p(enc(enc(i(wk), v), enc(i(lp), u)))) fof(data_translate_PIN_from local storage_to_i
and p(v) and p(w)) = p(enc(u,v))) fof(attacker_can_encrypt, axiom)

) fof(intruder_knows;, axiom)

(enc( fof(intruder _knowss, axiom)

(enc(w, 1)) fof(intruder_knowss, axiom)

p(enc( ) fof(intruder_knows,, axiom)

p(enc(te, k)) fof(intruder_knowss, axiom)

p(kk) fof(intruder_knowsg, axiom)

p(i(kk)) fof(intruder _knowsz, axiom)

p(a) fof(intruder_knowsg, axiom)

p(enc(pp, a)) fof(coq, conjecture)

SWV238+1.p Visa Security Module (VSM) attack denied
This file models the APT of the Visa Security Module (VSM). In this version, the command that Visa removed to
try to prevent Bond’s attack has been commented out. So the problem is now to prove the attack is not possible.

Yu,v: enc(i(u), enc(u,v)) = v fof(enc_dec_cancel, axiom)
Vu, v: enc(u, enc(i(u),v)) =v fof(dec-enc_cancel, axiom)
Vu: i(i(u)) = u fof(double_inverse_cancel, axiom)

Vu: (p(u) = p(i(u))) fof(keys_are_symmetric, axiom )

and p(v) and p(w)) = p(enc(u,v)

Yu, v, w: ((p(u) and p(v) and p(w)) = p(enc(tmk, enc(i(enc(i(zcmk),v)),w)))) fof(key_translate_from ZCMK _to_TMK, a
Vu, v, w: ((p(u) and p(v) and p(w)) = p(enc(i(enc(i(zcmk),v)), enc(i(tmk), u)))) fof(key_translate_from TMK _to_ZCMK
Yu, v, w: ((p(u) and p(v) and p(w)) = p(enc(wk, enc(i(tmk), u))) fof(receive_working key_from_switch, axiom)
Vu, v, w: ((p(u) and p(v) and p(w)) = p(enc(enc(i(tmk), v), enc(i(tmk), u)))) fof(encrypt_a_PIN_derivation key under_a_
Yu, v, w: ((p(u) and p(v) and p(w)) = p(enc(enc(i(tmk), v), enc(i(tc),u)))) fof(encrypt_a_stored_comms_key, axiom)
Yu, v, w: ((p(u) and p(v) and p(w)) = p(enc(enc(i(tc),u),v))) fof(data_encrypt, axiom)
Vu, v, w: ((p(u) and p(v) and p(w)) = p(enc(i(enc(i(tc),u)),v))) fof(data_decrypt, axiom)
Yu, v, w: ((p(u) and p(v) and p(w)) = p(enc(enc(i(wk), w), enc(i(enc(i(tmk),v)),u)))) fof(data_translate_PIN _from local
Vu, v, w: ((p(u) and p(v) and p(w)) = p(enc(enc(i(wk), w),enc(i(enc(i(wk),v)),u)))) fof(data_translate_between_interch
Vu, v, w: ((p(u) and p(v) and p(w)) = p(enc(enc(i(wk), v),enc(i(Ip),w)))) fof(data_translate_PIN_from_local_storage_to_i
Yu, v, w: ((p(u) ) fof(attacker_can_encrypt, axiom)

p(enc(tmk, pp)) fof(intruder_knows; , axiom)

p(enc(wk, w)) fof(intruder_knows,, axiom)

t1)) fof(intruder_knowss, axiom)
Ip, t2)) fof(intruder_knowsy, axiom)
enc(te, k)) fof(intruder _knowss, axiom)
kk fof(intruder_knowsg, axiom)
i(kk)) fof(intruder _knowsyz, axiom)
a) fof(intruder_knowsg, axiom)
p(enc(pp, a)) fof(coq, conjecture)

SWV239-1.p Cryptographic protocol problem for messages

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

include(’Axioms/SWV004-0.ax”)

(clessequals(c_Message_Oanalz(v_H), c_ZMessage_Oanalz(v_H_H), tc_set(tc_Message_Omsg)) and c_lessequals(c_Message_Oana
clessequals(c_Message_Oanalz(c_union(v_G, v_H, tc_Message_Omsg)), c_Message_Oanalz(c_union(v_G_H, v_H_H, tc_Message_C
c-in(v_X, c.Message_Osynth(c_Message_Osynth(v_H)), tc_Message_Omsg) = c_in(v_X, c_-Message_-Osynth(v_H), tc_Message_C
- clessequals(c_Message_Oanalz(c_union(c_Message_Oanalz(v_G), v_H, tc_Message_Omsg) ), c_ZMessage_Oanalz(c_union(v_G, v

SWV239-2.p Cryptographic protocol problem for messages

- clessequals(c_Message_Oanalz(c_union(c_Message_Oanalz(v_G), v_H, tc_Message_Omsg) ), c_ZMessage_Oanalz(c_union(v_G, v
cin(v_X, c.Message_Oanalz(c_Message_Oanalz(v_H)), tc_Message_Omsg) = c_in(v_X, c_2Message_Oanalz(v_H), tc_Message_O:
(c_lessequals(c_Message_Oanalz(v_H), c_2Message_Oanalz(v_H_H), tc_set (tc_Message_Omsg)) and c_lessequals(c_Message_Oana
c_lessequals(c_Message_Oanalz(c_union(v_G, v_H, tc_Message_Omsg)), c_Message_Oanalz(c_union(v_G_H, v_H_H, tc_Message_C
c_in(c_Main_OsubsetI_; (v_A,v_B,t_a), v_A, t_a) or c_lessequals(v_A, v_B, tc_set(t_a)) cnf(cls_Set_Osubsetly, axiom)
c_in(c-Main_OsubsetI_; (v_A, v_B, t_a), v_B,t-a) = c_lessequals(v_A, v_B, tc_set(t-a)) cnf(cls_Set_Osubsetl;, axiom)
clessequals(v_A, v_A, tc_set(t_a)) cnf(cls_Set_Osubset__refly, axiom)

SWV240-1.p Cryptographic protocol problem for messages
include(’ Axioms/MSC001-0.ax’)
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include(’ Axioms/MSC001-2.ax’)
include(’Axioms/SWV004-0.ax’)
(c_lessequals(c_Message_Oanalz(v_H), c_2Message_Oanalz(v_H_H), tc_set (tc_Message_Omsg)) and c_lessequals(c_Message_Oana
c_lessequals(c_Message_Oanalz(c_union(v_G, v_H, tc_Message_Omsg)), c_Message_Oanalz(c_union(v_G_H, v_H_H, tc_Message _C
c_in(v_X, c_Message_Osynth(c_Message_Osynth(v_H)), tc_Message_Omsg) = c_in(v_X, c_2Message_Osynth(v_H), tc_Message_C
= ¢_lessequals(c_Message_Oanalz(c_union(v_G, v_H, tc_Message_Omsg)), c_ZMessage_Oanalz(c_union(c_Message_Oanalz(v_G), v

SWV240-2.p Cryptographic protocol problem for messages

- clessequals(c_Message_Oanalz(c_union(v_G, v_H, tc_Message_Omsg)), c_Message_Oanalz(c_union(c_Message_Oanalz(v_G), v
cin(v X, v_H, tc_Message_Omsg) = cin(v_X, c-Message_Oanalz(v_H), tc_ZMessage_Omsg) cnf(cls_Message_Oanalz_Olnjj,.
(c_lessequals(c_Message_Oanalz(v_H), c_2Message_Oanalz(v_H_H), tc_set(tc_Message_Omsg)) and c_lessequals(c_Message_Oana
c_lessequals(c_Message_Oanalz(c_union(v_G, v_H, tc_Message_Omsg)), c_Message_Oanalz(c_union(v_G_H, v_H_H, tc_Message_C
c_in(c-Main_OsubsetI_; (v_A,v_B,t_a), v_A, t_a) or c_lessequals(v_A, v_B, tc_set(t_a)) cnf(cls_Set_Osubsetly, axiom)
c_in(c-Main_OsubsetI_; (v_A, v_B, t_a), v_B,t-a) = c_lessequals(v_A, v_B, tc_set(t-a)) cnf(cls_Set_Osubsetl;, axiom)
clessequals(v_A, v_A, tc_set(t_a)) cnf(cls_Set_Osubset__refly, axiom)

SWV241-2.p Cryptographic protocol problem for messages
c_in(v_X,v_H, tc_Message_Omsg) = c.in(v_X, c_2Message_Oanalz(v_H), tc_Message_Omsg) cnf(cls_Message_Oanalz_Olnj,,
(cin(v_X, c_Message_Oanalz(v_G), tc_Message_Omsg) and c_lessequals(v_G, c_Message_Oanalz(v_H), tc_set(tc_Message_Omsg

c_in(v_X, c_.Message_Oanalz(v_H), tc_Message_Omsg) cnf(cls_Message_Oanalz__trans,, axiom)

cin(v_a, cinsert(v_b,v_A,t.a),t-a) = (c-in(v-a,v_A,t_a) or v.a = v_b) cnf(cls_Set_OinsertEg, axiom)
c_in(c_Main_OsubsetI_; (v_A, v_B,t_a), v_A, t_a) or c_lessequals(v_A, v_B, tc_set(t-a)) cnf(cls_Set_Osubsetly, axiom)
c_in(c-Main_Osubset]_; (v_A, v_B,t.a),v.B,t.a) = c_lessequals(v_A, v_B, tc_set(t-a)) cnf(cls_Set_Osubsetl;, axiom)
c_in(v_Y, c_Message_Oanalz(c_insert(v_X, v_H, tc_Message_Omsg)), tc_Message_Omsg) cenf(cls_conjecture,, negated_conject
c_in(v_X, c_Message_Oanalz(v_H), tc_Message_Omsg) cnf(cls_conjecture; , negated_conjecture)

= cin(v_Y, c_-Message_Oanalz(v_H), tc_ZMessage_Omsg) cnf(cls_conjecture,, negated_conjecture)

SWV242-2.p Cryptographic protocol problem for messages

clessequals(v_G, c_ZMessage_Oanalz(v_G_H), tc_set (tc_Message_Omsg)) enf(cls_conjecturey, negated_conjecture)
c_lessequals(v_H, c_ZMessage_Oanalz(v_H_H), tc_set(tc_Message_Omsg)) cnf(cls_conjecture,, negated_conjecture)
c_lessequals(v_H, c_Message_Oanalz(c_union(v_G_H, v_H_H, tc_Message_Omsg)), tc_set(tc_Message_Omsg)) = - c_lessequals(
clessequals(v_G, v_H, tc_set (tc_Message_Omsg)) = c_lessequals(c-Message_Oanalz(v_G), c_Message_Oanalz(v_H), tc_set(tc_N
clessequals(v_A, c_union(v_A, v_B, t_a), tc_set(t-a)) cnf(cls_Set_OUn__upperl, axiom)

clessequals(v_B, c_union(v_A, v_B, t_a), tc_set(t-a)) enf(cls_Set_OUn__upper2,, axiom)

(clessequals(v_B, v_C, tc_set(t-a)) and c_lessequals(v_A, v_B, tcset(t-a))) = c_lessequals(v_A, v_C, tc_set(t-a)) cnf(cls_Se

SWV243-1.p Cryptographic protocol problem for messages

include(’ Axioms/MSC001-0.ax’)

include(’Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax”)

include(’Axioms/SWV005-1.ax”)

c_Message_Oanalz(c_union(c_Message_Oanalz(v_G), v_H, tc_Message_Omsg)) = c_Message_Oanalz(c_union(v_G, v_H, tc_Messa
c_Message_Oanalz(c_union(c_Message_Osynth(v_G), v_H, tc_2Message_Omsg)) = c_union(c_Message_Oanalz(c_union(v_G, v_H,
c-Message_Oparts(c-Message_Osynth(v_H)) = c_union(c_Message_Oparts(v_H), c_ZMessage_Osynth(v_H), tc_Message_Omsg)
c_Message_Oanalz(c_Message_Osynth(v_H)) # c_union(c_Message_Oanalz(v_H), c_2Message_Osynth(v_H), tc_ZMessage_Omsg)

SWV243-2.p Cryptographic protocol problem for messages

c_Message_Oanalz(c_Message_Osynth(v_H)) # c_union(c_Message_Oanalz(v_H), c_2Message_Osynth(v_H), tc_Message_Omsg)
c_Message_Oanalz(c_union(c_Message_Osynth(v_G), v_H, tc_Message_Omsg)) = c_union(c_Message_Oanalz(c_union(v_G, v_H,
c_union(v_y, c_emptyset, t_a) = v_y cnf(cls_Set_OUn__empty__right, axiom)

SWV244-1.p Cryptographic protocol problem for messages

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

include(’Axioms/SWV004-0.ax’)

clessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message_Oanalz(v_G), c_2Message_Oanalz(v_H), tc_set(tc_V
c-in(v_X, c.Message_Osynth(c_Message_Osynth(v_H)), tc_Message_Omsg) = c_in(v_X, c_.Message_Osynth(v_H), tc_Message_C
(clessequals(v_B,v_C, tc_set(t-a)) and c_lessequals(v_A, v_C,tc_set(t-a))) = clessequals(c_union(v_A,v_B,t.a),v_C, tc_set(t
c_in(v_X, c_union(c_Message_Osynth(v_G), v_H, tc_Message_Omsg), tc_Message_Omsg) cnf(cls_conjecture, negated_conjec
= c¢_in(v_X, c_union(c_Message_Oanalz(c_union(v_G, v_H, tc_Message_Omsg)), c_Message_Osynth(v_G), tc_Message_Omsg), tc_]

SWV244-2.p Cryptographic protocol problem for messages
c-in(v_X, c_union(c_Message_Osynth(v_G), v_H, tc_Message_-Omsg), tc_Message_Omsg) cnf(cls_conjecture, negated_conjec
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= c¢_in(v_X, c_union(c_Message_Oanalz(c_union(v_G, v_H, tc_Message_Omsg)), c_Message_Osynth(v_G), tc_Message_Omsg), tc_]
c_in(v_X,v_H, tc. Message_ Omsg) = c_in(v_X, c_Message_Oanalz(v_H), tc_Message_Omsg) cnf(cls_Message_Oanalz_Olnjj,.
cin(v_e,vB,t.a) = cdin(v_c,c_union(v_A,v_B,t.a),t_a) cnf(cls_Set_OUnCly, axiom)

cin(voe,v_A,t.a) = c.in(v_c, c_union(v_A,v_B, t.a),t_a) cnf(cls_Set_OUnCl;, axiom)
c_in(v_c,c_union(v_A,v_B,t.a),t.a) = (c.in(v_c,v_B,t_a) or c.in(v_c,v_A,t_a)) enf(cls_Set_OUnE, axiom)

SWV245-1.p Cryptographic protocol problem for messages

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

include(’Axioms/SWV004-0.ax’)

c_lessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message_Oanalz(v_G), c_Message_Oanalz(v_H), tc_set(tc_N
c_in(v_X, c_ZMessage_Osynth(c_Message_Osynth(v_H)), tc_Message_Omsg) = c_in(v_X, c_Message_Osynth(v_H), tc_Message_C
(clessequals(v_B, v_C, tc_set(t-a)) and c_lessequals(v_A, v_C, tcset(t-a))) = c_lessequals(c_union(v_A, v_B,t_a), v_C, tc_set(t
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_2Message_Oanalz(c_union(c_Message_Osynth(v_G), v_H, tc_Message_Omsg)), tc_Me
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_union(c_Message_Oanalz(c_union(v_G, v_H, tc_ZMessage_Omsg)), c_Message_Osynt]
= c¢_in(v_X, c_union(c_Message_Oanalz(c_union(v ,G,V,H,tc,Mebbage,Ombg)),C,Mesbage,Osynth( _G), tc_Message_Omsg), tc_]

SWV245-2.p Cryptographic protocol problem for messages

c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_union(c_Message_Oanalz(c_union(v_G, v_H, tc_Message_Omsg)), c_Message_Osynt]
= c.in(v_X, c_union(c-Message_Oanalz(c_union(v_G, v_H, tc_Message_Omsg)), c_2Message_Osynth(v_G), tc_Message_Omsg), tc_]
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_ Message_Oanalz(v_H), tc_ Message_Omsg) = c_in(v_X, c_ZMessage_Oanalz(v_H), tc
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_-Message_Osynth(v_H), tc_Message_Omsg) = (c_in(v_X, c_Message_Osynth(v_H),
cin(v_X, v_H, tc_-Message_Omsg) = cin(v_X, c-Message_Oanalz(v_H), tc_ZMessage_Omsg) cnf(cls-Message_Oanalz_Olnjj,.
cin(voe,vB,t.a) = cin(v_c,c_union(v_A,v_B,t.a),t-a) cnf(cls_Set_OUnCly, axiom)

cin(v_e,v_A,t.a) = c.in(v_c,c_union(v_A,v_B,t.a),t.a) cnf(cls_Set_OUnCl;, axiom)
CJn(V,c,c,unlon(V,A,v,B,t,a),t,a) = (cdn(v_c,v_B,t.a) or cin(v_c,v_A,t.a)) cnf(cls_Set_OUnE, axiom)

SWV246-1.p Cryptographic protocol problem for messages

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

include(’Axioms/SWV004-0.ax’)

clessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message_Oanalz(v_G), c_Message_Oanalz(v_H), tc_set(tc_N
c-in(v_X, c.Message_Osynth(c_Message_Osynth(v_H)), tc_Message_Omsg) = c_in(v_X, c_.Message_Osynth(v_H), tc_Message_C
(clessequals(v_B,v_C, tcset(t-a)) and c_lessequals(v_A, v_C,tcset(t-a))) = clessequals(c_union(v_A,v_B,t.a),v_C, tc_set(t
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_2Message_Oanalz(c_union(c_Message_Osynth(v_G), v_H, tc_Message_Omsg)), tc_Me
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_union(c_Message_Oanalz(c_union(v_G, v_H, tc_Message_Omsg)), c_Message_Osynt]
= c.in(v_Y, c_union(c-Message_Oanalz(c_union(v_G, v_H, tc_Message_Omsg)), c_2Message_Osynth(v_G), tc_Message_Omsg), tc_]

SWV246-2.p Cryptographic protocol problem for messages

c_in(c-Message_Omsg_OMPair(v_X, v_Y), c_union(c_Message_Oanalz(c_union(v_G, v_H, tc_Message_Omsg)), c_Message_Osynt]
= c_in(v_Y, c_union(c_Message_Oanalz(c_union(v ,G,V,H,tc,Mebsage,Ombg)),c,Mesbage,Osynth( _G), tc_Message_Omsg), tc_]
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_2Message_Oanalz(v_H), tc_Message_Omsg) = c_in(v_Y, c_Message_Oanalz(v_H), tc
c-in(c-Message_-Omsg_OMPair(v_X, v_Y), c_2Message_Osynth(v_H), tc_Message_Omsg) = (c.in(v_Y, c-Message_Osynth(v_H),
cin(v_X, v_H, tc_Message_Omsg) = c.in(v_X, c_2Message_Oanalz(v_H), tc_ZMessage_Omsg) cnf(cls_Message_Oanalz_Olnjj,.
cin(v_e,vB,t.a) = cdin(v_c,c_union(v_A,v_B,t.a),t_a) cnf(cls_Set_OUnCly, axiom)

cin(v_e,v_A,t.a) = c.in(v_c,c_union(v_A,v_B,t.a),t.a) cnf(cls_Set_OUnCl;, axiom)
c_in(v_c,c_union(v_A,v_B,t.a),t.a) = (c.in(v_c,v_B,t_a) or c.in(v_c,v_A,t_a)) cnf(cls_Set_OUnE, axiom)

SWV247-1.p Cryptographic protocol problem for messages

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

include(’Axioms/SWV004-0.ax’)

clessequals(v_G, v_H, tc_set (tc_Message_Omsg)) = c_lessequals(c-Message_Oanalz(v_G), c_Message_Oanalz(v_H), tc_set(tc_N
c-in(v_X, c.Message_Osynth(c_Message_Osynth(v_H)), tc_Message_Omsg) = c_in(v_X, c_.Message_Osynth(v_H), tc_Message_C
(clessequals(v_B, v_C, tc_set(t-a)) and c_lessequals(v_A,v_C,tcset(t-a))) = c_lessequals(c_union(v_A, v_B,t_a),v_C, tc_set(t
c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_Message_Oanalz(c_union(c_Message_Osynth(v_G), v_H, tc_Message_Omsg)), tc_Me
c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_union(c_Message_Oanalz(c_union(v_G, v_H, tc_Message_Omsg)), c_2Message_Osyntl
c_in(c_Message_Omsg_OKey(c_Message_OinvKey(v_K)), c_.Message_Oanalz(c_union(c_Message_Osynth(v_G), v_H, tc_Message.
c_in(c-Message_Omsg_OKey(c_Message_OinvKey(v_K)), c_union(c_Message_Oanalz(c_union(v_G, v_H, tc_ZMessage_Omsg)), ¢\
= c.in(v_X, c_union(c-Message_Oanalz(c_union(v_G, v_H, tc_Message_Omsg)), c_2Message_Osynth(v_G), tc_Message_Omsg), tc_]

SWV247-2.p Cryptographic protocol problem for messages
c-in(c-Message_-Omsg_OCrypt(v_K, v_X), c_ZMessage_Osynth(v_H), tc_ZMessage_Omsg) = (c.in(v_X, c-Message_Osynth(v_H),
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(c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_Message_Oanalz(v_H), tc_ Message_Omsg) and c_in(c_Message_Omsg_OKey(c_Me:
c_in(v_X, c_.Message_Oanalz(v_H), tc_Message_Omsg) cnf(cls_Message_Oanalz_ODecrypt__dest,,, axiom)
c-in(c-Message_-Omsg_OKey(v_K), c_2Message_Osynth(v_H), tc_Message_-Omsg) = c_in(c-Message_-Omsg_-OKey(v_K), v_H, tc_
cin(vX, v_H, tc_Message_Omsg) = c_in(v_X, c_2Message_Oanalz(v_H), tc_Message_-Omsg) enf(cls_Message_Oanalz_Olnj,.
cin(v_e,vB,t.a) = cdin(v_c,c_union(v_A,v_B,t.a),t_a) cnf(cls_Set_OUnCly, axiom)

cin(v_e,v_A,t.a) = c.in(v_c,c_union(v_A,v_B,t.a),t.a) cnf(cls_Set_OUnCl;, axiom)
cin(v_c,c_union(v_A,v_B,t.a),t.a) = (c.in(v_c,v_B,t_a) or c.in(v_c,v_A,t_a)) cnf(cls_Set_OUnEy, axiom)
c-in(c-Message_-Omsg_OCrypt(v_K, v_X), c_union(c_Message_Oanalz(c_union(v_G, v_H, tc_Message_Omsg)), c_2Message_Osyntl
cin(c-Message-Omsg-OKey(c-Message_OinvKey(v_K)), c_union(c-Message_Oanalz(c_union(v_G, v_H, tc_ZMessage_Omsg)), c_)
= c.in(v_X, c_union(c-Message_Oanalz(c_union(v_G, v_H, tc_Message_Omsg)), c_2Message_Osynth(v_G), tc_Message_Omsg), tc_]

SWV248-1.p Cryptographic protocol problem for messages

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

include(’Axioms/SWV004-0.ax’)

clessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message_Oanalz(v_G), c_Message_Oanalz(v_H), tc_set(tc_N
c-in(v_X, c.Message_Osynth(c_Message_Osynth(v_H)), tc_Message_Omsg) = c_in(v_X, c_-Message_Osynth(v_H), tc_Message_C
(clessequals(v_B, v_C, tc_set(t-a)) and c_lessequals(v_A, v_C, tcset(t-a))) = c_lessequals(c_union(v_A, v_B,t_a), v_C, tc_set(t
- c_lessequals(c_union(c_Message_Oanalz(c_union(v_G, v_H, tc_Message_Omsg) ), c_2Message_Osynth(v_G), tc_Message_Omsg),

SWV248-2.p Cryptographic protocol problem for messages

- c_lessequals(c_union(c_Message_Oanalz(c_union(v_G, v_H, tc_ZMessage_Omsg)), c_2Message_Osynth(v_G), tc_Message_Omsg),
cin(v_X,v_H, tc_ Message_Omsg) = c.in(v_X, c_Message_Oanalz(v_H), tc_Message_Omsg) enf(cls_Message_Oanalz_Olnj,.
clessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message_Oanalz(v_G), c_Message_Oanalz(v_H), tc_set(tc_V
c_in(v_X,v_H, tc. Message_Omsg) = c_in(v_X, c_.Message_Osynth(v_H), tc_ZMessage_Omsg) cnf(cls_Message_Osynth_Olnj,
cin(v_e,vB,t.a) = cdin(v_c,c_union(v_A,v_B,t.a),t_a) cnf(cls_Set_OUnCly, axiom)

cin(v_e,v_A,t.a) = cin(v_c,cunion(v_A,v_B,t.a),t-a) cnf(cls_Set_OUnCl;, axiom)

(clessequals(v_B,v_C, tc_set(t-a)) and c_lessequals(v_A, v_C, tc_set(t-a))) = clessequals(c_union(v_A,v_B,t.a),v_C, tc_set(t
c_in(c-Main_OsubsetI_; (v_A, v_B,t_a), v_A, t_a) or c_lessequals(v_A, v_B, tc_set(t-a)) cnf(cls_Set_Osubsetly, axiom)
c_in(c_Main_OsubsetI_; (v_A,v_B,t.a),v.B,t_a) = c_lessequals(v_A,v_B, tc_set(t_a)) cnf(cls_Set_Osubsetl, axiom)

SWV249-1.p Cryptographic protocol problem for messages

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax’)

include(’Axioms/SWV005-1.ax”)

c_Message_Oanalz(c_union(c_Message_Oanalz(v_G), v_H, tc_Message_Omsg)) = c_Message_Oanalz(c_union(v_G, v_H, tc_Messa
clessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message_Oanalz(v_G), c_Message_Oanalz(v_H), tc_set(tc_N
c¢_Message_Oanalz(c_Message_Osynth(v_H)) = c_union(c_Message_Oanalz(v_H), c_ Message_Osynth(v_H), tc_Message_Omsg)
c_Message_Oanalz(c_union(c_Message_Osynth(v_G), v_H, tc_2Message_Omsg)) = c_union(c_Message_Oanalz(c_union(v_G, v_H,
c-Message_Oparts(c-Message_Osynth(v_H)) = c_union(c_Message_Oparts(v_-H), c_ZMessage_Osynth(v_H), tc_Message_Omsg)
clessequals(v_G, v_H, tc_set (tc_Message_Omsg)) = c_lessequals(c-Message_Osynth(v_G), cZ2Message_Osynth(v_H), tc_set(tc_]
c_in(v_X, c_.Message_Osynth(c_Message_Oanalz(v_G)), tc_Message_Omsg) enf(cls_conjecture, negated_conjecture)

- c_lessequals(c_Message_Oanalz(c_insert(v_X, v_H, tc_Message_Omsg) ), c_union(c_Message_Osynth(c_Message_Oanalz(v_G)),

SWV249-2.p Cryptographic protocol problem for messages

c_in(v_X, c_.Message_Osynth(c_Message_Oanalz(v_G)), tc_Message_Omsg) enf(cls_conjecture,, negated_conjecture)

= ¢_lessequals(c_Message_Oanalz(c_insert(v_X, v_H, tc_Message_Omsg)), c_union(c_Message_Osynth(c_Message_Oanalz(v_G)),
c_Message_Oanalz(c_union(c_Message_Oanalz(v_G), v_H, tc_Message_Omsg)) = c_Message_Oanalz(c_union(v_G, v_H, tc_Messa
clessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message_Oanalz(v_G), c_Message_Oanalz(v_H), tc_set(tc_V
c_Message_Oanalz(c_union(c_Message_Osynth(v_G), v_H, tc_2Message_Omsg)) = c_union(c_Message_Oanalz(c_union(v_G, v_H,

class_Orderings_Oorder(t-a) = c.lessequals(v_x,v.x,t-a) cnf(cls_Orderings_Oorder__class_Oaxioms__1, axiom)
c_union(c_minus(v_B, v_A, tc_set(t-a)), v_A, t_a) = c_union(v_B,v_A,t_a) cnf(cls_Set_OUn__Diff__cancel2y, axiom)
c_union(v_A, c_minus(v_B, v_A, tc_set(t-a)), t_a) = c_union(v_A,v_B, t_a) cnf(cls_Set_OUn__Diff__cancely, axiom)

c_union(c-insert(v_a, v_.B,t_a), v_C, t_a) = c_insert(v_a, c_union(v_B,v_C, t_a), t_a) cnf(cls_Set_OUn__insert__leftq, axiom)

c_union(v_A, c_insert(v_a, v_B, t_a), t_a) = c_insert(v_a, c_union(v_A,v_B, t_a), t-a) cnf(cls_Set_OUn__insert__right,, axiom)
clessequals(c_union(v_A, v_B,t_a),v_C, tc_set(t_a)) = clessequals(v_A,v_C,tcset(t-a)) cnf(cls_Set_OUn__subset__iffy, a3
c_lessequals(c_union(v_A,v_B,t.a), v_C, tc_set(t_a)) = c_lessequals(v_B,v_C,tc_set(t-a)) cnf(cls_Set_OUn__subset__iff;, ax
(clessequals(v_B,v_C, tc_set(t_a)) and c_lessequals(v_A, v_C, tcset(t.a))) = clessequals(c_union(v_A,v_B,t_a),v_C,tc_set(t
clessequals(c_insert(v_x, v_A, t_a),v_B, tc_set(t_a)) = c_lessequals(v_A, v_B, tc_set(t_a)) cnf(cls_Set_Oinsert__subset, axi
(c-n(vx,v_B,t-a) and c_lessequals(v_A, v_B, tc_set(t-a))) = c_lessequals(c_insert(v_x,v_A,t_a),v_B, tc_set(t_a)) cnf(cls



50

(clessequals(v_B, v_A, tc_set(t-a)) and c_lessequals(v_A,v_B, tc_set(t-a))) = v_. A =v.B cnf(cls_Set_Osubset__antisym,,
class_Orderings_Oorder(tc_set(t1)) cnf(clsarity_set,, axiom)

SWV250-1.p Cryptographic protocol problem for messages

include(’Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax”)

include(’Axioms/SWV005-1.ax’)

c_Message_Oanalz(c_union(c_Message_Oanalz(v_G), v_H, tc_Message_Omsg)) = c_Message_Oanalz(c_union(v_G, v_H, tc_Messa
clessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message_Oanalz(v_G), c_Message_Oanalz(v_H), tc_set(tc_V
c_Message_Oanalz(c_Message_Osynth(v_H)) = c_union(c_Message_Oanalz(v_H), c_ Message_Osynth(v_H), tc_Message_Omsg)
c-Message_Oanalz(c_union(c-Message_Osynth(v_G), v_H, tc_ZMessage_Omsg)) = c_union(c_Message_Oanalz(c_union(v_G, v_H,
c_Message_Oparts(c-Message_Osynth(v_H)) = c_union(c_Message_Oparts(v_H), c_ZMessage_Osynth(v_H), tc_Message_Omsg)
clessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message_Osynth(v_G), c_2Message_Osynth(v_H), tc_set(tc_]
c_in(v_X, c_Message_Osynth(c_Message_Oanalz(v_G)), tc_Message_Omsg) cnf(cls_conjecture,, negated_conjecture)
c_in(v_x, c_Message_Oanalz(c_insert(v_X, v_H, tc_Message_Omsg)), tc_Message_Omsg) cnf(cls_conjecture, , negated_conject
c_in(v_x, c_Message_Oanalz(c_union(c_Message_Osynth(c_Message_Oanalz(v_G)), v_H, tc_Message_Omsg)), tc_Message_Omsg)
- c-in(v_x, c_union(c_Message_Osynth(c_Message_Oanalz(v_G)), c-2Message_Oanalz(c_union(v_G, v_H, tc_Message_Omsg) ), tc_)

SWV250-2.p Cryptographic protocol problem for messages

c_in(v_x, c_.Message_Oanalz(c_union(c_Message_Osynth(c_Message_Oanalz(v_G)), v_H, tc_Message_Omsg)), tc_Message_Omsg)
= cin(v_x, c_union(c_Message_Osynth(c_Message_Oanalz(v_G)), c-Message_Oanalz(c_union(v_G, v_H, tc_Message_Omsg) ), tc_)
c-Message_Oanalz(c_union(c_Message_Oanalz(v_G), v_H, tc_Message_Omsg)) = c_Message_Oanalz(c_union(v_G, v_H, tc_Messa
c_Message_Oanalz(c_union(c_Message_Osynth(v_G), v_H, tc_Message_Omsg)) = c_union(c_Message_Oanalz(c_union(v_G, v_H,

c_in(v_c,c_union(v_A,v_B,t.a),t.a) = (c.in(v_c,v_B,t_a) or c.in(v_c,v_A,t_a)) enf(cls_Set_OUn__iffy, axiom)
cin(v_e,v_A,t.a) = c.in(v_c,c_union(v_A,v_B,t.a),t.a) cnf(cls_Set_OUn__iff;, axiom)
cin(v_e,vB,t.a) = cdin(v_c,c_union(v_A,v_B,t.a),t_a) cnf(cls_Set_OUn__iff, axiom)

SWV251-1.p Cryptographic protocol problem for messages

include(’Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax”)

include(’Axioms/SWV005-1.ax’)

c_Message_Oanalz(c_union(c_Message_Oanalz(v_G), v_H, tc_Message_Omsg)) = c_Message_Oanalz(c_union(v_G, v_H, tc_Messa
c_lessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message_Oanalz(v_G), c_Message_Oanalz(v_H), tc_set(tc_N
c_Message_Oanalz(c_Message_Osynth(v_H)) = c_union(c_Message_Oanalz(v_H), c_2Message_Osynth(v_H), tc_ZMessage_Omsg)
c_Message_Oanalz(c_union(c_Message_Osynth(v_G), v_H, tc_2Message_Omsg)) = c_union(c_Message_Oanalz(c_union(v_G, v_H,
c_Message_Oparts(c-Message_Osynth(v_H)) = c_union(c_Message_Oparts(v_H), c_ZMessage_Osynth(v_H), tc_Message_Omsg)
clessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message_Osynth(v_G), c_2Message_Osynth(v_H), tc_set(tc_]
c_in(v_X, c_.Message_Osynth(c_Message_Oanalz(v_G)), tc_Message_Omsg) cnf(cls_conjecture, negated_conjecture)
c_in(v_x, c_Message_Oanalz(c_insert(v_X, v_H, tc_Message_Omsg)), tc_Message_Omsg) cnf(cls_conjecture, , negated_conject
= c_in(v_x, c_Message_Oanalz(c_union(c_Message_Osynth(c_Message_Oanalz(v_G)), v_H, tc_Message_Omsg) ), tc_Message_Oms;

SWV251-2.p Cryptographic protocol problem for messages

c_lessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message_Oanalz(v_G), c_Message_Oanalz(v_H), tc_set(tc_N
c_union(c_minus(v_B, v_A, tc_set(t_a)), v_A, t_a) = c_union(v_B,v_A, t_a) cnf(cls_Set_OUn__Diff__cancel2y, axiom)
c_union(v_A, cominus(v_B, v_A, tc_set(t-a)), t_a) = c_union(v_A, v_B, t_a) cnf(cls_Set_OUn__Diff__cancely, axiom)
clessequals(c_union(v_A, v_B, t.a), v_C, tc_set(t-a)) = c_lessequals(v_A,v_C, tc_set(t_a)) cnf(cls_Set_OUn__subset__iffy, a3
c_lessequals(c_union(v_A,v_B,t.a), v_C, tc_set(t_a)) = c_lessequals(v_B,v_C,tc_set(t-a)) cnf(cls_Set_OUn__subset__iff; , ax
(clessequals(v_B, v_C, tc_set(t-a)) and c_lessequals(v_A,v_C,tcset(t-a))) = c_lessequals(c_union(v_A, v_B,t_a),v_C, tc_set(t
cin(vx,v_B,t.a) = c_minus(c_insert(v_x,v_A,t_a),v_B,tcset(t-a)) = c_minus(v_A, v_B, tc_set(t-a)) cnf(cls_Set_Oinsert.
(c-n(v_c,v_A, t-a) and clessequals(v_A, v_B, tcset(t-a))) = c.in(v_c,v_B,t.a) cnf(cls_Set_OsubsetDy, axiom)
(clessequals(v_B, v_A, tc_set(t-a)) and c_lessequals(v_A, v_B, tcset(t-a))) = v_. A =v.B cnf(cls_Set_Osubset__antisym,, a
clessequals(v_A, v_A, tc_set(t_a)) cnf(cls_Set_Osubset__refly, axiom)

c_in(v_X, c_.Message_Osynth(c_Message_Oanalz(v_G)), tc_Message_Omsg) cnf(cls_conjecture, negated_conjecture)
c_in(v_x, c_Message_Oanalz(c_insert(v_X, v_H, tc_Message_Omsg)), tc_Message_Omsg) cnf(cls_conjecture, , negated_conject
= c_in(v_x, c_Message_Oanalz(c_union(c_Message_Osynth(c_Message_Oanalz(v_G)), v_H, tc_Message_Omsg) ), tc_Message_Oms;

SWV252-1.p Cryptographic protocol problem for messages
include(’Axioms/MSC001-0.ax’)
include(’ Axioms/MSC001-1.ax’)
include(’Axioms/SWV005-0.ax’)



51

include(’Axioms/SWV005-1.ax’)

c_Message_Oanalz(c_union(c_Message_Oanalz(v_G), v_H, tc_Message_Omsg)) = c_Message_Oanalz(c_union(v_G, v_H, tc_Messa
c_Message_Oanalz(c_Message_Osynth(v_H)) = c_union(c_Message_Oanalz(v_H), c_2Message_Osynth(v_H), tc_ZMessage_Omsg)
c_Message_Oanalz(c_union(c_Message_Osynth(v_G), v_H, tc_Message_Omsg)) = c_union(c_Message_Oanalz(c_union(v_G, v_H,
cin(v_X,v_G, tc_Message_ Omsg) = c_lessequals(c_Message_ Oparts(c_insert(v_X, v_H, tc_Message_Omsg)), c_union(c_Messag
c_Message_Oparts(c_Message_Osynth(v_H)) = c_union(c_Message_Oparts(v_H), c_ Message_Osynth(v_H), tc_Message_Omsg)
c_in(v_X, c_Message_Osynth(c_Message_Oanalz(v_H)), tc_Message_Omsg) cnf(cls_conjecture, negated _conjecture)

= c_lessequals(c-Message_Oparts(c-insert(v_X, v_H, tc_Message_Omsg) ), c_union(c_Message_Osynth(c_Message_Oanalz(v_H)), ¢

SWV252-2.p Cryptographic protocol problem for messages

c_in(v_X, c_ZMessage_Osynth(c_Message_Oanalz(v_H)), tc_Message_Omsg) cnf(cls_conjecture, negated _conjecture)

= c¢_lessequals(c_Message_Oparts(c_insert(v_X, v_H, tc_Message_Omsg)), c_union(c_Message_Osynth(c_Message_Oanalz(v_H)), ¢
c_Message_Oanalz(c_Message_Oparts(v_H)) = c_Message_Oparts(v_H) cnf(cls_Message_Oanalz__parts,, axiom)
c_lessequals(c_Message_Oanalz(v_G), c_Message_Oanalz(v_H), tc_set(tc_Message_Omsg)) = c_lessequals(v_G, c_ZMessage_Oan
c_Message_Oparts(c_-Message_Oanalz(v_H)) = c_Message_Oparts(v_H) cnf(cls_Message_Oparts__analz, axiom)
c_lessequals(c_Message _Oparts(v_G), c_Message_Oparts(v_H), tc_set(tc_Message_Omsg)) = c_lessequals(v_G, c_Message_Opar
clessequals(v_G, c_ZMessage _Oparts(v_H), tc_set(tc_Message_Omsg)) = c_lessequals(c_Message_Oparts(v_G), c_ZMessage_Opai
c-Message_Oparts(c-Message_Osynth(v_H)) = c_union(c_Message_Oparts(v_-H), c_ZMessage_Osynth(v_H), tc_Message_Omsg)

class_Orderings_Oorder(t_a) = c_lessequals(v_x, v_x,t-a) cnf(cls_Orderings_Oorder__class_Oaxioms__1, axiom)
c_union(c_minus(v_B, v_A tc_set(t-a)), v_A, t_a) = c_union(v_B,v_A,t_a) cnf(cls_Set_OUn__Diff__cancel2, axiom)
c_union(v_A, ¢_minus(v_B, v_A, tc_set(t.a)), t_a) = c_union(v_A, v_B, t_a) cnf(cls_Set_OUn__Diff__cancely, axiom)

c_lessequals(c_union(v_A, v_B,t_a),v_C, tc_set(t_.a)) = clessequals(v_A,v_C, tc_set(t_a)) cnf(cls_Set_OUn__subset__iffy, as
clessequals(c_union(v_A,v_B, t.a), v_C, tc_set(t_a)) = c_lessequals(v_B,v_C, tc_set(t_a)) cnf(cls_Set_OUn__subset__iff; , ax
(clessequals(v_B, v_C, tc_set(t-a)) and c_lessequals(v_A, v_C, tcset(t-a))) = c_lessequals(c_union(v_A, v_B,t_a), v_C, tc_set(t
c_lessequals(c_insert(v_x, v_A,t_a),v_B, tc_set(t_.a)) = c.in(vx,v_B,t.a) enf(cls_Set_Oinsert__subsetg, axiom)
c_lessequals(c_insert(v_x, v_A, t_a),v_B, tc_set(t_a)) = c_lessequals(v_A, v_B, tcset(t_a)) cnf(cls_Set_Oinsert__subsety , axi
(cin(vx,v_B,t.a) and c_lessequals(v_A, v_B, tc_set(t-a))) = c_lessequals(c_insert(v_x,v_A,t_a),v_B, tc_set(t_a)) cenf(cls.
(clessequals(v_B, v_A, tc_set(t-a)) and clessequals(v_A,v_B, tc_set(t-a))) = v_, A =v.B cnf(cls_Set_Osubset__antisym,, a
class_Orderings_Oorder(tc_set(t1)) cnf(clsarity set,, axiom)

SWV253-2.p Cryptographic protocol problem for messages

v.K=vKH = cMessage OinvKey(v_K) # c_Message OinvKey(v_K_H) cnf(cls_conjecturey, negated _conjecture)
c_Message_OinvKey(v_K) = c_Message_OinvKey(v_.K_H) or v.K = v.K_H cnf(cls_conjecture, , negated_conjecture)
c-Message_OinvKey(c_Message_OinvKey(v_y)) = v_y cnf(cls-Message_OinvKey_A linvKey_Ay_J_A_61_61_Ay,, axiom)

SWV254-2.p Cryptographic protocol problem for messages

(class_Orderings_Oorder(t_a) and c_lessequals(v_n,v_m,t-a)) = c_SetInterval OatLeastLessThan(v_m,v.n,t.a) =
c_emptyset cnf(cls_SetInterval_OatLeastLessThan__empty, axiom)

c_SetInterval_OatLeastLessThan(v_m, c_Suc(v_m), tc_nat) = c_insert(v_m, c_emptyset, tc_nat) cnf(cls_SetInterval_OatLeas
c_emptyset # c_insert(v_a,v_A,t_a) enf(cls_Set_Oempty__not__insert,, axiom)

clessequals(v_U, v_x(v_U), tc_nat) cnf(cls_conjecture, negated _conjecture)

vx(v_U) = v_nat cnf(cls_conjecture; , negated _conjecture)

class_Orderings_Oorder(tc_nat) cnf(clsarity _nat,, axiom)

SWV255-2.p Cryptographic protocol problem for messages

c_lessequals(v_U, v_xb(v_U), tc_nat) cnf(cls_conjecture, negated _conjecture)

c_in(c_Message_Omsg_ONonce(v_U), c_ Message_Oparts(c_insert(v_msg; , c_.emptyset, tc_Message_Omsg)), tc_Message_Omsg) -
= ¢ lessequals(v_x, v_U, tc_nat) cnf(cls_conjecture; , negated_conjecture)

c-in(c-Message_-Omsg_ONonce(v_U), c_ZMessage_Oparts(c-insert(v_msg,, c_emptyset, tc_Message_Omsg)), tc_Message_Omsg) -
= c_lessequals(v_xa, v_U, tc_nat) cnf(cls_conjecture,, negated _conjecture)

c_in(c_Message_Omsg_ONonce(v_xb(v_U)), c_2Message_Oparts(c_insert(v_msg,, c_emptyset, tc_Message_Omsg)), tc_Message_O1
c_lessequals(c_plus(v_m, v _k, tc_nat), v.n, tc_nat) = c_lessequals(v_k, v_n, tc_nat) cnf(cls_Nat_Oadd__leEy, axiom)
c_lessequals(c_plus(v_m, v k, tc_nat), v.n, tc_nat) = c_lessequals(v_m, v_n, tc_nat) cnf(cls_Nat_Oadd__leE;, axiom)

SWV256-2.p Cryptographic protocol problem for messages

- c_lessequals(c_Message_Oparts(c_Message_Oanalz(v_H)), c_2Message_Oparts(v_H), tc_set(tc_Message_Omsg)) cnf(cls_conj
c_lessequals(c_Message_Oanalz(v_H), c_Message_Oparts(v_H), tc_set(tc_Message_Omsg)) cnf(cls_Message_Oanalz__subset__
c_lessequals(v_G, c_Message_Oparts(v_H), tc_set(tc_Message_ Omsg)) = c_lessequals(c_Message Oparts(v_G), c_ Message_Opai

SWV257-2.p Cryptographic protocol problem for messages

= ¢_lessequals(c_Message_Oparts(v_H), c_Message_Oparts(c_Message_Oanalz(v_H)), tc_set(tc_Message_Omsg)) cnf(cls_conj
clessequals(v_H, c_ZMessage_Oanalz(v_H), tc_set(tc_Message_Omsg)) cnf(cls_Message_Oanalz__increasing,, axiom)
clessequals(v_G, v_H, tc_set(tc_-Message_Omsg)) = c_lessequals(c-Message_Oparts(v_G), c_-Message_Oparts(v_H), tc_set(tc_M
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SWV258-1.p Cryptographic protocol problem for messages

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax”)

c_in(v_c, c_Message_Oparts(c_union(v_G, v_H, tc_Message_Omsg) ), tc_Message_Omsg) = (c-in(v_c,c_Message_Oparts(v_H), tc
c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_ Message_Oparts(v_H), tc_ Message_Omsg) = c_in(v_X, c_ZMessage_Oparts(v_H), tc
c_Message_Oparts(c_-Message_Oparts(v_H)) = c_Message_Oparts(v_H) cnf(cls_Message_Oparts__idem,,, axiom)

c-in(v_X, c.Message_Oparts(c_Message_Oparts(v_H)), tc_.Message_Omsg) = c.in(v_X, c_ZMessage_Oparts(v_H), tc_ZMessage_O1
c_lessequals(c_Message_Oparts(v_G), c_2Message_Oparts(v_H), tc_set(tc_Message_-Omsg)) = c_lessequals(v_G, c_2Message_Opau
clessequals(v_G, c_ZMessage _Oparts(v_H), tc_set(tc_ZMessage_Omsg)) = c_lessequals(c_Message_Oparts(v_G), c_ZMessage_Opai
c_in(v_X, c_.Message_Oparts(v_H), tc_ Message_Omsg) cnf(cls_conjecture, negated_conjecture)

= clessequals(c_Message_Oparts(c_insert(v_X, v_H, tc_ZMessage_Omsg)), c_2Message_Oparts(v_H), tc_set(tc_Message_Omsg) )

SWV258-2.p Cryptographic protocol problem for messages

c_in(v_X, c_ZMessage_Oparts(v_H), tc_ Message_Omsg) cenf(cls_conjecture, negated _conjecture)

= ¢_lessequals(c_Message_Oparts(c_insert(v_X, v_H, tc_Message_Omsg)), c_ZMessage_Oparts(v_H), tc_set(tc_Message_Omsg))
c_lessequals(c_Message_Oparts(v_G), c_Message_Oparts(v_H), tc_set(tc_Message_Omsg)) = c_lessequals(v_G, c_Message_Opai
clessequals(v_G, c_2Message_Oparts(v_H), tc_set(tc_Message_Omsg)) = c_lessequals(c-Message_Oparts(v_G), c_2Message_Opai
(cin(vx,v_B, t-a) and c_lessequals(v_A, v_B, tc_set(t-a))) = c.lessequals(c_insert(v_x,v_A,t_a),v_B, tc_set(t-a)) cnf(cls_
clessequals(v_A, v_A, tc_set(t_a)) cnf(cls_Set_Osubset__refly, axiom)

SWV259-1.p Cryptographic protocol problem for messages

include(’Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax’)

c_in(v_c, c_ Message_Oparts(c_union(v_G, v_H, tc_Message_Omsg)), tc_Message_Omsg) = (c_in(v_c,c_Message_Oparts(v_H), tc
c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_Message_Oparts(v_H), tc_Message_Omsg) = c_in(v_X, c_.Message_Oparts(v_H), tc
c_Message_Oparts(c-Message_Oparts(v_H)) = c_Message_Oparts(v_H) cnf(cls-Message_Oparts__idem,,, axiom)

cin(v_X, c.Message_Oparts(c_-Message_Oparts(v_H)), tc_Message_Omsg) = c_in(v_X, c_2Message_Oparts(v_H), tc_Message_On
c_lessequals(c_Message_Oparts(v_G), c_Message_Oparts(v_H), tc_set(tc_Message_Omsg)) = c_lessequals(v_G, c_ZMessage_Opai
c_lessequals(v_G, c_Message_Oparts(v_H), tc_set(tc_Message_Omsg)) = c_lessequals(c_Message Oparts(v_G), c_ Message_Opar
c_in(v_X, c_.Message_Oparts(v_H), tc_ZMessage_Omsg) cnf(cls_conjecturey, negated _conjecture)

— ¢ lessequals(c-Message_Oparts(v_H), c_2Message_Oparts(c_insert(v_X, v_H, tc_2Message_Omsg)), tc_set(tc_Message_Omsg))

SWV259-2.p Cryptographic protocol problem for messages

= clessequals(c_Message_Oparts(v_H), c_Message_Oparts(c_insert(v_X, v_H, tc_Message_Omsg)), tc_set(tc_Message_Omsg) )
c_lessequals(c-Message_Oparts(v_G), c_2Message_Oparts(v_H), tc_set(tc_Message_Omsg)) = c_lessequals(v_G, c_2Message_Opai
clessequals(v_G, c_2Message_Oparts(v_H), tc_set(tc_Message_Omsg)) = c_lessequals(c-Message_Oparts(v_G), c_ZMessage_Opau
c_lessequals(c_insert(v_x, v_A, t_a),v_B, tc_set(t_a)) = c_lessequals(v_A,v_B, tcset(t_a)) enf(cls_Set_Oinsert__subsety, axi
clessequals(v_A, v_A, tc_set(t_a)) cnf(cls_Set_Osubset__refly, axiom)

SWV260-2.p Cryptographic protocol problem for messages

c_in(v_Y, c_Message_Oparts(c_insert(v_X, v_G, tc_Message_Omsg) ), tc_Message_Omsg) cnf(cls_conjecture, negated _conject
c_in(v_X, c_ZMessage_Oparts(v_H), tc_ Message_Omsg) enf(cls_conjecture; , negated _conjecture)

= c.in(v_Y, c_Message_Oparts(c_union(v_G, v_H, tc_Message_Omsg) ), tc_Message_Omsg) cnf(cls_conjecture,, negated_conje
c_in(v_X,v_H, tc_ Message_ Omsg) = c_in(v_X, c_Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_Message_Oparts_Olnj,
cin(v_e,vB,ta) = cdn(v_c,c_union(v_A,v_B,t.a),t_a) cnf(cls_Set_OUnCly, axiom)

cin(v_e,v_A,t.a) = cin(v_c,cunion(v_A,v_B,t.a),t-a) cnf(cls_Set_OUnCl; , axiom)

c_in(v_a, c_insert(v_b,v_A t.a),t.a) = (c.in(v_a,v_A,t.a) or v.a = v_b) enf(cls_Set_OinsertEg, axiom)
c_in(c_Main_OsubsetI_; (v_A,v_B,t_a),v_A t_a) or clessequals(v_A,v_B, tc_set(t_a)) cnf(cls_Set_Osubsetly, axiom)
c_in(c_Main_OsubsetI_; (v_A,v_B,t.a),v.B,t_a) = c_lessequals(v_A, v B, tc_set(t_a)) cnf(cls_Set_Osubsetl, axiom)
(cn(v-X, c-Message_Oparts(v_G), tc-Message_Omsg) and c_lessequals(v_G, c_ZMessage_Oparts(v_H), tc_set(tc_-Message_Omsg
cin(v_X, c_2Message_Oparts(v_H), tc_ZMessage_Omsg) cnf(cls_Message_Oparts__trans, axiom)

SWV261-1.p Cryptographic protocol problem for messages

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

include(’Axioms/SWV004-0.ax”)

c_lessequals(c_Message_Oparts(c_union(v_G, v_H, tc_Message_Omsg) ), c_union(c_Message_Oparts(v_G), c_Message_Oparts(v_H
c_lessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message Oparts(v_G), c_Message_Oparts(v_H), tc_set(tc_M
c_in(v_X, c_Message_Osynth(c_Message_Osynth(v_H)), tc_Message_Omsg) = c_in(v_X, c_2Message_Osynth(v_H), tc_Message_C
(clessequals(v_B, v_C, tc_set(t-a)) and c_lessequals(v_A, v_B, tc_set(t-a))) = c.lessequals(v_A, v_C, tc_set(t-a)) cnf(cls_Se
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c_in(v_X,v_G, tc_ Message_Omsg) cnf(cls_conjecture, negated _conjecture)
= c¢_lessequals(c_Message_Oparts(c_insert(v_X, v_H, tc_Message_Omsg)), c_union(c_Message_Oparts(v_G), c_2Message_Oparts(v.

SWV261-2.p Cryptographic protocol problem for messages

c_in(v_X,v_G, tc_ Message_Omsg) cnf(cls_conjecture, negated _conjecture)

- c_lessequals(c_Message_Oparts(c_insert(v_X, v_H, tc_Message_Omsg)), c_union(c_Message_Oparts(v_G), c_ZMessage_Oparts(v.
c_lessequals(c-Message_Oparts(c_union(v_G, v_H, tc_Message_Omsg) ), c_union(c_Message_Oparts(v_G), c_2Message_Oparts(v_H
clessequals(v_G, v_H, tc_set (tc_Message_Omsg)) = c_lessequals(c-Message_Oparts(v_G), c_2Message_Oparts(v_H), tc_set(tc_M

cin(v_e,v.B,t.a) = cdin(v_c,c_union(v_A,v_B,t.a),t-a) cnf(cls_Set_OUnCly, axiom)
cin(v_e,v_A,t.a) = c.in(v_c,c_union(v_A,v_B,t.a),t.a) cnf(cls_Set_OUnCl;, axiom)
cin(v_a, cinsert(v_b,v_A,t.a),t.a) = (c.in(v_a,v_A,t.a) or v.a = v_b) cnf(cls_Set_OinsertEg, axiom)

c_in(c-Main_OsubsetI_; (v_A, v_B, t_a), v_A, t_a) or c_lessequals(v_A, v_B, tc_set(t-a)) cnf(cls_Set_Osubsetly, axiom)
c_in(c-Main_OsubsetI_; (v_A, v_B, t_a), v_B,t.a) = c_lessequals(v_A, v_B, tc_set(t-a)) cnf(cls_Set_Osubsetl;, axiom)
(clessequals(v_B, v_C, tc_set(t-a)) and c_lessequals(v_A, v_B, tcset(t-a))) = c_lessequals(v_A,v_C, tc_set(t-a)) cnf(cls_Se

SWV262-1.p Cryptographic protocol problem for messages

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax”)

c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_Message_Oparts(v_H), tc_ Message_Omsg) = c_in(v_X, c_.Message_Oparts(v_H), tc
c_Message_Oparts(c_insert(v_X, v_H, tc_Message_Omsg)) = c_union(c_Message_Oparts(c_insert(v_X, c_emptyset, tc_Message_O
c_union(c_union(v_A,v_B,t_a),v_C,t.a) = c_union(v_A, c_union(v_B, v_C, t_a), t-a) cnf(cls_Set_OUn__assocy, axiom)
c-Message_Oparts(c_insert(v_X, c_insert(v_Y, v_.H, tc_ZMessage_Omsg), tc_Message_Omsg)) # c_union(c_union(c_Message_Opar

SWV262-2.p Cryptographic protocol problem for messages

c_Message_Oparts(c_insert(v_X, c_insert(v_Y, v_H, tc_Message_Omsg), tc_Message_Omsg)) # c_union(c_union(c_Message Opar
c_Message_Oparts(c_union(v_G, v_H, tc_Message_Omsg)) = c_union(c_Message_Oparts(v_G), c_Message_Oparts(v_H), tc_ZMess:
c_union(c_emptyset, v_y,t-a) = v_y cnf(cls_Set_OUn__empty__left, axiom)

c_union(c-insert(v_a, v_.B,t-a), v_C, t_a) = c_insert(v_a, c_union(v_B,v_C,t_a),t_a) enf(cls_Set_OUn__insert__leftq, axiom)

SWV263-1.p Cryptographic protocol problem for messages

include(’Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

c_Message_Oagent_OServer # ¢_Message_Oagent_OFriend(v_nat_H) cnf(cls_Message_Oagent_Odistinct__1__iff1,, axiom)
c_Message_Oagent_OFriend(v_nat_H) # ¢_Message_Oagent_OServer cnf(cls_Message_Oagent_Odistinct__2__iff1, axiom)
c-Message_Oagent_OServer # c_Message_Oagent_OSpy cnf(cls_Message_Oagent_Odistinct__3__iff1, axiom)
c-Message_Oagent_OSpy # c_Message_Oagent_OServer cnf(cls_Message_Oagent_Odistinct__4__iff1,, axiom)
c_Message_Oagent_OFriend(v_nat) # c_Message_Oagent_OSpy enf(cls_Message_Oagent_Odistinct__5__iff1,, axiom)
c_Message_Oagent_OSpy # c¢_Message_Oagent_OFriend(v_nat) enf(cls_Message_Oagent_Odistinct__6__iff1, axiom)
c_Message_Oagent_OFriend(v_nat) = ¢_Message_Oagent_OFriend(v_nat_ H) = v_nat = v_nat H cnf(cls_Message_Oagent _
c_Message_Omsg_OAgent(v_agent) = ¢_Message_ Omsg_OAgent(v_agent H) = v_agent = v_agent_H cnf(cls_Message_Om
c_Message_Omsg_ONumber(v_nat) = c_Message_Omsg_ONumber(v_nat_H) = v_nat = v_nat_H cnf(cls-Message_Omsg_C
c_Message_Omsg_ONonce(v_nat) = c_Message_Omsg_ONonce(v_nat_H) = v_nat = v_nat_H cnf(cls-Message_Omsg_Oinje
c_Message_Omsg_OKey(v_nat) = c_2Message_Omsg_OKey(v_nat_H) = v_nat = v_nat_H enf(cls_Message_Omsg_Oinject__4
c_Message_Omsg_OHash(v_msg) = c_Message_Omsg_OHash(v_msg H) = v_msg = v_.msg H cnf(cls_Message_Omsg_Oinje
c_Message_Omsg_OMPair(v_msg;, v_msg,) = ¢_ Message_Omsg_OMPair(v_msgl H,v_msg2 H) = v_msg; = v.msgl H cn
c-Message_Omsg_OMPair(v_msg;, v.msg,) = c-Message_Omsg_OMPair(v_msgl_H, v_.msg2 H) = v_msg, = v.msg2 H cn
c-Message_-Omsg_OCrypt(v_nat, v.msg) = c_Message_-Omsg_OCrypt(vnat_H, v.msg H) = v_nat = v.nat_H cnf(cls-Mess
c_Message_Omsg_OCrypt(v_nat, v_msg) = c_Message_Omsg_-OCrypt(vnat_H,v_msg_ H) = v_msg = v_.msg_H enf(cls_Me
c_in(c-Message_Omsg_OCrypt(v_K, v_X), c_Message_Oparts(v_H), tc_Message_Omsg) = c_in(v_X, c_Message_Oparts(v_H), tc
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_ Message_Oparts(v_H), tc_ Message_Omsg) = c_in(v_X, c_Message Oparts(v_H), tc
c-in(v_X,v_H, tc_Message_Omsg) = c.in(v_X, c.Message_Oparts(v_H), tc_Message_Omsg) cnf(cls-Message_Oparts_Olnj,,
c-in(c-Message_-Omsg_OMPair(v_X, v_Y), c_2Message_Oparts(v_H), tc_Message_Omsg) = c.in(v_Y, c-Message_Oparts(v_H), tc
clessequals(v_G, v_H, tc_set(tc_Message_Omsg)) cnf(cls_conjecture, negated _conjecture)

c_in(v_X,v_G, tc_ Message_Omsg) cnf(cls_conjecture; , negated _conjecture)

= c.in(v_X, c_Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_conjecture,, negated_conjecture)

SWV263-2.p Cryptographic protocol problem for messages

clessequals(v_G, v_H, tc_set(tc_Message_Omsg)) cnf(cls_conjecture, negated _conjecture)

c_in(v_X,v_G, tc_ Message_Omsg) cnf(cls_conjecture, , negated_conjecture)

= c.in(v_X, c_Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_conjecture,, negated _conjecture)

c-in(v_X,v_H, tc_ Message_Omsg) = c.in(v_X, c_.Message_Oparts(v_H), tc_Message_Omsg) cnf(cls-Message_Oparts_Olnj,,
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(cin(v_e,v_A,t_a) and c_lessequals(v_A,v_B,tcset(t.a))) = cin(v_c,v Bt a) cnf(cls_Set_OsubsetDg, axiom)

SWV264-2.p Cryptographic protocol problem for messages

c-in(c-Message_-Omsg_OMPair(v_X, v_Y), c.Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_conjecture,, negated_conject
—c.in(v_X, c_Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_conjectures, negated _conjecture)
c_in(c_Message_Omsg_OMPair(v_X,v_Y), c_2Message_Oparts(v_H), tc_Message_Omsg) = c_in(v_X, c_2Message_Oparts(v_H), tc

SWV265-2.p Cryptographic protocol problem for messages

c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_2Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_conjecture,, negated_conject
= c-n(v_Y, c_Message_Oparts(v_H), tc_Message_-Omsg) cnf(cls_conjectures, negated_conjecture)
c_in(c-Message_Omsg_-OMPair(v_X, v_Y), cZ2Message_Oparts(v_H), tc_Message_Omsg) = c_in(v_Y, c-Message_Oparts(v_H), tc

SWV266-2.p Cryptographic protocol problem for messages

c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_ Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_conjecture,, negated_conjectt
= c.in(v_X, c_Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_conjectures, negated _conjecture)
c-in(c-Message_-Omsg_OCrypt(v_K, v_X), cZMessage_Oparts(v_H), tc_Message_Omsg) = c.in(v_X, c_.Message_Oparts(v_H), tc

SWV267-1.p Cryptographic protocol problem for messages

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax’)

c_in(v_c, c_ Message_Oparts(c_union(v_G, v_H, tc_Message_Omsg)), tc_Message_Omsg) = (c_in(v_c,c_Message_Oparts(v_H), tc
c-in(c-Message_Omsg_OCrypt(v_K, v_X), cZMessage_Oparts(v_H), tc_Message_Omsg) = c.in(v_X, c_.Message_Oparts(v_H), tc
c_Message_Oparts(c_Message_Oparts(v_H)) = c_Message_Oparts(v_H) enf(cls_Message_Oparts__idem,,, axiom)
clessequals(v_H, c_ZMessage_Oparts(v_H), tc_set(tc_Message_Omsg)) enf(cls_Message_Oparts__increasing,, axiom)
c_lessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message Oparts(v_G), c_Message_Oparts(v_H), tc_set(tc_M
c_in(v_X, c_Message_Oparts(c_Message_Oparts(v_H)), tc_ZMessage_Omsg) = c_in(v_X, c_Message_Oparts(v_H), tc_Message_O1
(clessequals(v_B, v_C, tc_set(t-a)) and c_lessequals(v_A, v_B, tc_set(t-a))) = c_lessequals(v_A, v_C, tc_set(t-a)) cnf(cls_Se
clessequals(c_Message_Oparts(v_G), c_ZMessage_Oparts(v_H), tc_set (tc_Message_Omsg)) cnf(cls_conjecture, negated_conje
—clessequals(v_G, c_Message_Oparts(v_H), tc_set (tc_Message_Omsg)) enf(cls_conjecture; , negated _conjecture)

SWV267-2.p Cryptographic protocol problem for messages

c_lessequals(c_Message_Oparts(v_G), c_Message_Oparts(v_H), tc_set(tc_Message_Omsg)) cnf(cls_conjecturey, negated _conje
= ¢ lessequals(v_G, c_ZMessage_Oparts(v_H), tc_set(tc_Message_Omsg)) cnf(cls_conjecture,, negated_conjecture)
clessequals(v_H, c_2Message_Oparts(v_H), tc_set(tc_Message_Omsg)) cnf(cls_Message_Oparts__increasing, axiom)
(clessequals(v_B, v_C, tc_set(t-a)) and c_lessequals(v_A, v_B, tcset(t-a))) = c_lessequals(v_A,v_C, tc_set(t-a)) cenf(cls_Se

SWV268-1.p Cryptographic protocol problem for messages

include(’Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax”)

cin(v_c, c_.Message_Oparts(c_union(v_G, v_H, tc_ZMessage_Omsg) ), tc_ZMessage_Omsg) = (c_in(v_c,c_Message_Oparts(v_H), tc
c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_Message_Oparts(v_H), tc_Message_Omsg) = c.in(v_X, c_Message_Oparts(v_H), tc
c_Message_Oparts(c_Message_Oparts(v_H)) = c_Message_Oparts(v_H) cnf(cls_Message_Oparts__idem,, axiom)
clessequals(v_H, c_2Message_Oparts(v_H), tc_set(tc_Message_Omsg)) cnf(cls_Message_Oparts__increasing, axiom)
clessequals(v_G, v_H, tc_set(tc-Message_Omsg)) = c_lessequals(c-Message_Oparts(v_G), c_ZMessage_Oparts(v_H), tc_set(tc_M
c-in(v_X, c_.Message_Oparts(c_Message_Oparts(v_H)), tc_Message_Omsg) = c.in(v_X, c_ZMessage_Oparts(v_H), tc_ZMessage_O1
(clessequals(v_B, v_C, tc_set(t-a)) and c_lessequals(v_A, v_B,tcset(t-a))) = c_lessequals(v_A, v_C, tc_set(t-a)) cnf(cls_Se
c_lessequals(v_G, c_ZMessage_Oparts(v_H), tc_set(tc_Message_Omsg)) cnf(cls_conjecture, negated _conjecture)

= ¢ lessequals(c_Message_Oparts(v_G), c_Message_Oparts(v_H), tc_set(tc_Message_Omsg)) cnf(cls_conjecture; , negated_co

SWV268-2.p Cryptographic protocol problem for messages

clessequals(v_G, c_2Message_Oparts(v_H), tc_set(tc_Message_Omsg)) cnf(cls_conjecture,, negated_conjecture)

= c_lessequals(c_Message_Oparts(v_G), c_Message_Oparts(v_H), tc_set(tc_Message_Omsg)) cnf(cls_conjecture; , negated_cor
c_Message_Oparts(c_-Message_Oparts(v_H)) = c_Message_Oparts(v_H) cnf(cls_Message_Oparts__idem,, axiom)
c_lessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message Oparts(v_G), c_ZMessage_Oparts(v_H), tc_set(tc_M

SWV269-1.p Cryptographic protocol problem for messages

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax”)

include(’Axioms/SWV005-1.ax’)

c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_Message_Oparts(v_H), tc_Message_Omsg) = c_in(v_X, c_Message_Oparts(v_H), tc
clessequals(v_G, v_H, tc_set(tc_-Message_Omsg)) = c_lessequals(c-Message_Oparts(v_G), c_-Message_Oparts(v_H), tc_set(tc_M
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c_lessequals(v_H, c_Message_Osynth(v_H), tc_set(tc_Message_Omsg)) cnf(cls_Message_Osynth__increasing, axiom)
c_in(v_X, c_.Message_Osynth(v_H), tc_Message_Omsg) cnf(cls_conjecture, negated_conjecture)
= c-in(v_X, c_union(c_Message_Oparts(v_H), c_2Message_Osynth(v_H), tc_ZMessage_Omsg), tc_Message_Omsg) cnf(cls_conjec

SWV269-2.p Cryptographic protocol problem for messages

c_in(v_X, c_.Message_Osynth(v_H), tc_Message_Omsg) cnf(cls_conjecture,, negated_conjecture)

= c-in(v_X, c_union(c_Message_Oparts(v_H), c_2Message_Osynth(v_H), tc_ZMessage_Omsg), tc_Message_Omsg) cnf(cls_conjec
cin(v_e,vB,ta) = cdn(v_c,c_union(v_A,v_B,t.a),t_a) cnf(cls_Set_OUn__iff, axiom)

SWV270-1.p Cryptographic protocol problem for messages

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax”)

include(’Axioms/SWV005-1.ax”)

c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_Message_Oparts(v_H), tc_Message_Omsg) = c.in(v_X, c_Message_Oparts(v_H), tc
c_lessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message Oparts(v_G), c_ZMessage_Oparts(v_H), tc_set(tc_M
c_lessequals(v_H, c_Message_Osynth(v_H), tc_set(tc_Message_Omsg)) cnf(cls_Message_Osynth__increasing,, axiom)
c-in(c-Message_-Omsg_OMPair(v_X, v_Y), c_Message_Oparts(c_-Message_Osynth(v_H)), tc_ZMessage_Omsg) cnf(cls_conjectu
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_union(c_Message_Oparts(v_H), c_Message_Osynth(v_H), tc_Message_Omsg), tc_Me
= c.in(v_X, c_union(c_Message_Oparts(v_H), c_Message_Osynth(v_H), tc_Message_Omsg), tc_Message_Omsg) enf(cls_conjec

SWV270-2.p Cryptographic protocol problem for messages

c_in(c-Message_Omsg_-OMPair(v_X, v_Y), c_union(c_Message_Oparts(v_H), c_Message_Osynth(v_H), tc_Message_Omsg), tc_Me
= c.in(v_X, c_union(c-Message_Oparts(v_H), c_Message_Osynth(v_H), tc_Message_Omsg), tc_Message_Omsg) enf(cls_conjec
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_2Message_Oparts(v_H), tc_Message_Omsg) = c_in(v_X, c_2Message_Oparts(v_H), tc
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_ Message_Osynth(v_H), tc_ Message_Omsg) = (c_in(v_X, c_.Message_Osynth(v_H),
c_in(v_X,v_H, tc_ Message_ Omsg) = c_in(v_X, c_Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_Message_Oparts_Olnj,,
cin(v_c,ccunion(v_A,v_B,t.a),t-a) = (c-n(v_c,v_B,t.a) or c.in(v_c,v_A,t_a)) cnf(cls_Set_OUn__iffy, axiom)
cin(voe,v_A,t.a) = c.in(v_c, c_union(v_A,v_B, t.a),t_a) cnf(cls_Set_OUn__iff;, axiom)

cin(v_e,vB,t.a) = cdin(v_c,c_union(v_A,v_B,t.a),t-a) cnf(cls_Set_OUn__iffs, axiom)

SWV271-1.p Cryptographic protocol problem for messages

include(’Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax’)

include(’Axioms/SWV005-1.ax’)

c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_ Message_Oparts(v_H), tc_ Message_Omsg) = c_in(v_X, c_.Message_Oparts(v_H), tc
clessequals(v_G, v_H, tc_set(tc-Message_Omsg)) = c_lessequals(c-Message_Oparts(v_G), c_ZMessage_Oparts(v_H), tc_set(tc_M
clessequals(v_H, c_Message_Osynth(v_H), tc_set(tc_Message_Omsg)) cnf(cls_Message_Osynth__increasing,,, axiom)
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_2Message_Oparts(c_Message_Osynth(v_H)), tc_Message_Omsg) cnf(cls_conjectu
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_union(c_Message_Oparts(v_H), c_Message_Osynth(v_H), tc_Message_Omsg), tc_Me
= c.in(v_Y, c_union(c-Message_Oparts(v_H), c_Message_Osynth(v_H), tc_Message_Omsg), tc_Message_Omsg) cnf(cls_conjec

SWV271-2.p Cryptographic protocol problem for messages

c_in(c-Message_Omsg_OMPair(v_X, v_Y), c_union(c_Message_Oparts(v_H), c_Message_Osynth(v_H), tc_Message_Omsg), tc_Me
= c.in(v_Y, c_union(c_Message_Oparts(v_H), c_Message_Osynth(v_H), tc_Message_Omsg), tc_Message_Omsg) cnf(cls_conjec
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_Message_Oparts(v_H), tc_ Message_Omsg) = c_in(v_Y, c_Message Oparts(v_H), tc
c-in(c-Message_-Omsg_OMPair(v_X, v_Y), c_2Message_Osynth(v_H), tc_Message_Omsg) = (c.in(v_Y, c-Message_Osynth(v_H),

cin(v_X,v_H, tc_ Message_Omsg) = c.in(v_X, c_Message_Oparts(v_H), tc_2Message_Omsg) cnf(cls_Message_Oparts_Olnj,,
c_in(v_c,c_union(v_A,v_B,t.a),t.a) = (c.in(v_c,v_B,t_a) or c.in(v_c,v_A, t_a)) enf(cls_Set_OUn__iffy, axiom)
cin(v_e,v_A,t.a) = c.in(v_c,c_union(v_A,v_B,t.a),t.a) cnf(cls_Set_OUn__iff;, axiom)

cin(v_e,vB,t.a) = cdin(v_c,c_union(v_A,v_B,t.a),t_a) cnf(cls_Set_OUn__iffs, axiom)

SWV272-1.p Cryptographic protocol problem for messages

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax’)

include(’Axioms/SWV005-1.ax’)

c_in(c_Message_Omsg_OCrypt(v_K, v_X), c.Message_Oparts(v_H), tc_Message_Omsg) = c.in(v_X, c_Message_Oparts(v_H), tc
clessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message_Oparts(v_G), c_2Message_Oparts(v_H), tc_set(tc_M
c_lessequals(v_H, c_Message_Osynth(v_H), tc_set(tc_Message_Omsg)) cnf(cls_Message_Osynth__increasing,, axiom)
c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_Message_Oparts(c_Message_Osynth(v_H)), tc_ZMessage_Omsg) cnf(cls_conjectu
c-in(c-Message_-Omsg_OCrypt(v_K, v_X), c_union(c_Message_Oparts(v_H), c_ZMessage_Osynth(v_H), tc_ZMessage_Omsg), tc_Mes
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= c¢_in(v_X, c_union(c_Message_Oparts(v_H), c_Message_Osynth(v_H), tc_Message_Omsg), tc_Message_Omsg) cnf(cls_conjec

SWV272-2.p Cryptographic protocol problem for messages

c-in(c-Message_Omsg_OCrypt(v_K, v_X), c_union(c_Message_Oparts(v_H), cZMessage_Osynth(v_H), tc_ZMessage_Omsg), tc_Mes
= c.in(v_X, c_union(c_-Message_Oparts(v_H), c_Message_Osynth(v_H), tc_Message_Omsg), tc_Message_Omsg) enf(cls_conjec
c_in(c-Message_Omsg_OCrypt(v_K, v_X), c_Message_Osynth(v_H), tc_Message_Omsg) = (c_in(v_X, c_Message_Osynth(v_H),
c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_ Message_Oparts(v_H), tc_ Message_Omsg) = c_in(v_X, c_ZMessage_Oparts(v_H), tc

(
c_in(v_X,v_H, tc_ Message_ Omsg) = c_in(v_X, c_Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_Message_Oparts_Olnj,
cin(v_c,ccunion(v_A,v_B,t.a),t-a) = (c-in(v_c,v_B,t._a) or c.in(v_c,v_A,t_a)) cnf(cls_Set_OUn__iffy, axiom)
cin(voe,v_A,t.a) = c.in(v_c, c_union(v_A,v_B, t.a),t_a) cnf(cls_Set_OUn__iff;, axiom)

cin(v_e,vB,t.a) = cin(v_c,c_union(v_A,v_B,t.a),t-a) cnf(cls_Set_OUn__iffy, axiom)

SWV273-1.p Cryptographic protocol problem for messages

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax”)

include(’Axioms/SWV005-1.ax”)

c_in(c-Message_Omsg_OCrypt(v_K, v_X), c_Message_Oparts(v_H), tc_Message_Omsg) = c_in(v_X, c_Message_Oparts(v_H), tc
c_lessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message Oparts(v_G), c_ZMessage_Oparts(v_H), tc_set(tc_M
c_lessequals(v_H, c_Message_Osynth(v_H), tc_set(tc_Message_Omsg)) cnf(cls_Message_Osynth__increasing,, axiom)

= ¢ lessequals(c_union(c_-Message_Oparts(v_H), c_2Message_Osynth(v_H), tc_Message_Omsg), c_Message_Oparts(c_Message_Osy

SWV273-2.p Cryptographic protocol problem for messages

- c_lessequals(c_union(c_Message_Oparts(v_H), c_Message_Osynth(v_H), tc_2Message_Omsg), c_Message_Oparts(c_Message_Osy
c_lessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message Oparts(v_G), c_Message_Oparts(v_H), tc_set(tc_M
c_lessequals(c_Message_Oparts(v_G), c_Message_Oparts(v_H), tc_set(tc_Message_Omsg)) = c_lessequals(v_G, c_ZMessage_Opai
clessequals(v_H, c_Message_Osynth(v_H), tc_set(tc_Message_Omsg)) cnf(cls-Message_Osynth__increasing,, axiom)
(clessequals(v_B, v_C, tc_set(t-a)) and c_lessequals(v_A, v_C, tcset(t_a))) = c_lessequals(c_union(v_A, v_B,t_a), v_C, tc_set(t
clessequals(v_A, v_A, tc_set(t_a)) cnf(cls_Set_Osubset__refly, axiom)

SWV274-1.p Cryptographic protocol problem for messages

include(’Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

include(’Axioms/SWV004-0.ax’)

c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_.Message_Oparts(v_H), tc_Message_Omsg) = c.in(v_X, c_Message_Oparts(v_H), tc
c_in(v_X, c_Message_Osynth(c_Message_Osynth(v_H)), tc_Message_Omsg) = c_in(v_X, c_2Message_Osynth(v_H), tc_Message_C
(cin(v_X, c_Message_Osynth(v_G), tc_Message_Omsg) and c_lessequals(v_G, c_Message_Osynth(v_H), tc_set(tc_Message_Omsg
c_in(v_X, c_.Message_Osynth(v_H), tc_Message_Omsg) cnf(cls_Message_Osynth__trans,, axiom)

c-in(v_Y, c_-Message_Osynth(c_insert(v_X, v_H, tc_Message_Omsg) ), tc_Message_Omsg) cnf(cls_conjecture,, negated _conjec
c_in(v_X, c_.Message_Osynth(v_H), tc_2Message_Omsg) cenf(cls_conjecture; , negated_conjecture)

—c.in(v_Y, c_Message_Osynth(v_H), tc_2Message_Omsg) cnf(cls_conjecture,, negated _conjecture)

SWV274-2.p Cryptographic protocol problem for messages

cin(v_X, v_H, tc_Message_Omsg) = c.in(v_X, c_Message_Osynth(v_H), tc_Message_Omsg) cnf(cls_Message_Osynth_Olnj,
(cin(v-X, c-Message_Osynth(v_G), tc_Message_Omsg) and c_lessequals(v_G, c_2Message_Osynth(v_H), tc_set(tc_Message_Omsg
cin(v_X, c_2Message_Osynth(v_H), tc_Message_Omsg) cnf(cls_Message_Osynth__trans,, axiom)

c_in(v_a, c_insert(v_b,v_A t.a),t.a) = (c.in(v.a,v_A t.a) or v.a = v_b) cnf(cls_Set_OinsertEg, axiom)
c_in(c_Main_OsubsetI_; (v_A,v_B,t_a),v_A t_a) or clessequals(v_A,v_B, tc_set(t.a)) cnf(cls_Set_Osubsetly, axiom)
c_in(c-Main_OsubsetI_; (v_A, v_B,t.a),v.B,t.a) = c_lessequals(v_A, v_B, tc_set(t_a)) cnf(cls_Set_Osubsetl;, axiom)
c_in(v_Y, c_Message_Osynth(c_insert(v_X, v_H, tc_Message_Omsg)), tc_Message_Omsg) cnf(cls_conjecturey, negated_conjec
c-in(v_X, c_.Message_Osynth(v_H), tc_ZMessage_Omsg) cnf(cls_conjecture;, negated_conjecture)

—c.in(v_Y, c_Message_Osynth(v_H), tc_2Message_Omsg) cnf(cls_conjecture,, negated _conjecture)

SWV275-1.p Cryptographic protocol problem for messages

include(’Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

include(’Axioms/SWV004-0.ax’)

c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_.Message_Oparts(v_H), tc_Message_Omsg) = c.in(v_X, c_Message_Oparts(v_H), tc
clessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message_Osynth(v_G), c_2Message_Osynth(v_H), tc_set(tc_]
= c¢_lessequals(c_insert(v_X, c_Message_Osynth(v_H), tc_Message_Omsg), c_ Message_Osynth(c_insert(v_X, v_H, tc_Message_Om

SWV275-2.p Cryptographic protocol problem for messages
c-in(v_X,v_H, tc_ Message_Omsg) = c.in(v_X, c.Message_Osynth(v_H), tc_ZMessage_Omsg) cnf(cls_Message_Osynth_Olnj,
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c_lessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message Osynth(v_G), c_Message_Osynth(v_H), tc_set(tc_)

cin(v_a,v_B,t.a) = c.in(v_a,cinsert(v_b,v_B,t_a),t_a) cnf(cls_Set_OinsertClp, axiom)
cin(v_x, cinsert(vx,v_B,t.a),t_a) cnf(cls_Set_OinsertCIy , axiom)
cin(v_a,cinsert(v_b,v_A,t-a),t_.a) = (cin(v.a,v_A,t-a) or v.a=v.b) cnf(cls_Set_OinsertEo, axiom)

(cin(v_c,v_A, t_a) and clessequals(v_A, v_B,tcset(t-a))) = c.in(v_c,v_B,t.a) cnf(cls_Set_OsubsetDy, axiom)
c_in(c_Main_OsubsetI_; (v_A,v_B,t_a),v_A t_a) or clessequals(v_A, v_B, tc_set(t.a)) cnf(cls_Set_Osubsetly, axiom)
c_in(c-Main_OsubsetI_; (v_A,v_B,t.a),v.B,t.a) = c_lessequals(v_A, v_B, tc_set(t_a)) cnf(cls_Set_Osubsetl;, axiom)

= c_lessequals(c_insert(v_X, c-Message_Osynth(v_H), tc_Message_Omsg), c_2Message_Osynth(c_insert(v_X, v_H, tc_Message_Om:

SWV276-1.p Cryptographic protocol problem for events

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax”)

include(’Axioms/SWV005-2.ax”)

c_lessequals(c_Message_Oanalz(v_H), c_Message_Oparts(v_H), tc_set(tc_Message_Omsg)) cnf(cls_Message_Oanalz__subset__
clessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message_OkeysFor(v_G), c_2Message_OkeysFor(v_H), tc_set
cin(vX,v_G, tc_.Message_Omsg) = c_lessequals(c-Message_Oparts(c-insert(v_X, v_H, tc_ZMessage_Omsg) ), c_union(c_Messag
clessequals(v_G, v_H, tc_set (tc_Message_Omsg)) = c_lessequals(c-Message_Oparts(v_G), c_2Message_Oparts(v_H), tc_set(tc_-M
c_in(v_K, c_Message_OkeysFor(c_Message_Oparts(c_insert(v_X, v_G, tc_ZMessage_Omsg))), tc_nat) cnf(cls_conjecture, nega
c_in(v_X, c_Message_Osynth(c_Message_Oanalz(v_H)), tc_Message_Omsg) cnf(cls_conjecture; , negated_conjecture)

= c.in(v_K, c_Message_OkeysFor(c_Message_Oparts(c_union(v_G, v_H, tc_Message_Omsg))), tc_nat) cnf(cls_conjecture,, ne
= c_in(c_Message_Omsg_OKey(c_Message_OinvKey(v_K)), c_ Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_conjectures,

SWV276-2.p Cryptographic protocol problem for events

c_in(v_K, c_Message_OkeysFor(c_Message_Osynth(v_H)), tcnat) = (c_in(v_K, c_Message_OkeysFor(v_H), tc_nat) or c_in(c-M
c_in(v_K, c_Message_OkeysFor(c_Message_Osynth(v_H)), tcnat) = (c_in(v_K, c_Message_OkeysFor(v_H), tc_nat) or v.K =
c_Message_OinvKey(v_sko__uhi(v_H, v_K))) cnf(cls_Event_OkeysFor__synth_H, , axiom)

c_in(v_X, c_.Message_Oanalz(v_H), tc_Message_Omsg) = c.in(v_X, c_2Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_Me
c_lessequals(c_Message_Oanalz(v_H), c_Message_Oparts(v_H), tc_set(tc_Message_Omsg)) cnf(cls_Message_Oanalz__subset __
c¢_Message_OinvKey(c_Message_OinvKey(v_y)) = v_y cnf(cls_Message_OinvKey_A TinvKey_Ay_J_A_61_61_Ay,, axiom)
clessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message_OkeysFor(v_G), c_2Message_OkeysFor(v_H), tc_set
c-Message_OkeysFor(c_union(v_H, v_H_H, tc_ZMessage_Omsg)) = c_union(c_Message_OkeysFor(v_H), c_2Message_OkeysFor(v_H
c_Message_Oparts(c_-Message_Oanalz(v_H)) = c_Message_Oparts(v_H) cnf(cls_Message_Oparts__analz, axiom)
cin(v_X,v_G, tc_Message_ Omsg) = c_lessequals(c_Message_ Oparts(c_insert(v_X, v_H, tc_Message_Omsg)), c_union(c_Messag
c_Message_Oparts(c_Message_Osynth(v_H)) = c_union(c_Message_Oparts(v_H), c_ Message_Osynth(v_H), tc_Message_Omsg)
c_Message_Oparts(c_union(v_G, v_H, tc_Message_Omsg)) = c_union(c_Message_Oparts(v_G), c_Message_Oparts(v_H), tc_Mess:
(c-n(v_c,v_A,t_a) and clessequals(v_A, v_B, tcset(t-a))) = c.in(v_c,v_B,t.a) cnf(cls_Set_OsubsetDy, axiom)

cin(v_c,counion(v_A,v_B,t.a),t.a) = (c-n(v_c,v_B,t.a) or c.in(v_c,v_A,t_a)) cnf(cls_Set_OUn__iffy, axiom)
cin(voe,v_A,t.a) = c.n(v_c, c_union(v_A,v_B,t.a),t_a) cnf(cls_Set_OUn__iff;, axiom)
cin(v_e,vB,t.a) = cdin(v_c,c_union(v_A,v_B,t.a),t_a) cnf(cls_Set_OUn__iffs, axiom)

c_in(v_K, c_Message_OkeysFor(c_Message_Oparts(c_insert(v_X, v_G, tc_Message_Omsg))), tc_nat) cnf(cls_conjecture, nega
c_in(v_X, c_ZMessage_Osynth(c_Message_Oanalz(v_H)), tc_Message_Omsg) cnf(cls_conjecture,, negated_conjecture)

= c-in(v_K, c-Message_OkeysFor(c-Message_Oparts(c_union(v_G, v_H, tc_ZMessage_Omsg))), tc_nat) cnf(cls_conjecture,, ne
- c_in(c-Message_Omsg_OKey(c_Message_OinvKey(v_K)), c_2Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_conjectures,

SWV277-1.p Cryptographic protocol problem for events

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax”)

include(’Axioms/SWV005-2.ax’)

c_lessequals(c_Message_Oanalz(v_H), c_Message_Oparts(v_H), tc_set(tc_Message_Omsg)) cnf(cls_Message_Oanalz__subset __
clessequals(v_G, v_H, tc_set(tc-Message_Omsg)) = c_lessequals(c-Message_OkeysFor(v_G), cZMessage_OkeysFor(v_H), tc_set
cin(vX, v_G, tc_Message_-Omsg) = c_lessequals(c-Message_Oparts(c_insert(v_X, v_H, tc_Message_Omsg)), c_union(c_Messag
clessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message_Oparts(v_G), c_2Message_Oparts(v_H), tc_set(tc_M
c_in(v_X, c_ZMessage_Osynth(c_Message_Oanalz(v_H)), tc_Message_Omsg) cnf(cls_conjecture, negated _conjecture)

= c.in(c-Message_Omsg_OKey(c_Message_OinvKey(v_K)), c_Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_conjecture; ,

= cin(v_K, c-Message_OkeysFor(c-Message_Oparts(v_H)), tc_nat) cnf(cls_conjecture,, negated_conjecture)
cin(v_K, c_Message_OkeysFor(c_Message_Oanalz(v_H)), tc_nat) cnf(cls_conjectures, negated_conjecture)
= c.in(v_K, c_Message_OkeysFor(c_Message_Oparts(v_G)), tc_nat) cenf(cls_conjecture,, negated _conjecture)

SWV277-2.p Cryptographic protocol problem for events
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c_lessequals(c_Message_Oanalz(v_H), c_Message_Oparts(v_H), tc_set(tc_Message_Omsg)) cnf(cls_Message_Oanalz__subset__
c_lessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message_OkeysFor(v_G), c_Message_OkeysFor(v_H), tc_set
(cdn(v_c,v_A,t_a) and c_lessequals(v_A, v_B, tcset(t-a))) = c.in(v_c,v_B,t.a) cnf(cls_Set_OsubsetDy, axiom)

= c.in(v_K, c_Message_OkeysFor(c_Message_Oparts(v_H)), tc_nat) cnf(cls_conjecture,, negated_conjecture)

c_in(v_K, c_Message_OkeysFor(c_Message_Oanalz(v_H)), tc_nat) cenf(cls_conjectures, negated _conjecture)

SWV278-1.p Cryptographic protocol problem for events

include(’Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax’)

include(’Axioms/SWV005-2.ax’)

c_lessequals(c_Message_Oanalz(v_H), c_Message_Oparts(v_H), tc_set(tc_Message_Omsg)) cnf(cls_Message_Oanalz__subset __
clessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c-Message_OkeysFor(v_G), cZMessage_OkeysFor(v_H), tc_set
cin(v X, v_G, tc_Message_-Omsg) = c_lessequals(c-Message_Oparts(c_insert(v_X, v_H, tc_Message_Omsg)), c_union(c_Messag
clessequals(v_G, v_H, tc_set(tc_Message_Omsg)) = c_lessequals(c_Message_Oparts(v_G), c_2Message_Oparts(v_H), tc_set(tc_M
c_in(v_X, c_ZMessage_Osynth(c_Message_Oanalz(v_H)), tc_Message_Omsg) cnf(cls_conjecture, negated _conjecture)

= c.in(c-Message_Omsg_OKey(c_Message_OinvKey(c_Message_OinvKey(v_K_H))), c_2Message_Oparts(v_H), tc_Message_Omsg
= c-in(c-Message_OinvKey(v_K_H), c_ZMessage_OkeysFor(c_Message_Oparts(v_H)), tc_nat) cnf(cls_conjecture,, negated_col
c_in(c-Message_Omsg_OKey(v_K_H), c_Message_Oanalz(v_H), tc_Message_Omsg) cnf(cls_conjectures, negated_conjecture)
- c.in(c-Message_OinvKey(v_K_H), c_Message_OkeysFor(c_Message_Oparts(v_G)), tc_nat) cnf(cls_conjecture,, negated _cor

SWV278-2.p Cryptographic protocol problem for events

= c-in(c-Message_Omsg_OKey(c_Message_OinvKey(c_Message_OinvKey(v_K_H))), c_ZMessage_Oparts(v_H), tc_ZMessage_Omsg
c_in(c_Message_Omsg_OKey(v_K_H), c_Message_Oanalz(v_H), tc_Message_Omsg) cnf(cls_conjectures, negated_conjecture)
c_in(v_X, c_.Message_Oanalz(v_H), tc_Message_Omsg) = c_in(v_X, c_Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_Me
c_Message_OinvKey(c_Message_OinvKey(v_y)) = v_y cnf(cls_Message_OinvKey_A TinvKey_Ay_J_A_61_61_Ay,, axiom)

SWV279-2.p Cryptographic protocol problem for public

c_in(c_Message_Omsg_OMPair(v_X,v_.Y), c.Event_Oused(v_H), tc_Message_Omsg) cnf(cls_conjecture,, negated_conjecture

c_in(v_Y, c_Event_Oused(v_H), tc_ Message_Omsg) = —c_in(v_X, c_.Event_Oused(v_H), tc_Message_Omsg) cnf(cls_conjectt

c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_Message_Oparts(v_ H) tc_Message_Omsg) = c_in(v_Y, c_Message_Oparts(v_H), tc
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_2Message_Oparts(v_H), tc_Message_Omsg) = c_in(v_X, c_2Message_Oparts(v_H), tc

c-in(v_X,v_H, tc_Message_Omsg) = c.in(v_X, c_.Message_Oparts(v_H), tc_Message_Omsg) cnf(cls-Message_Oparts_Olnj,,

c-in(v_X, c_.Event_Oused(v_evs), tc_Message_ Omsg) = c_lessequals(c_Message_Oparts(c_insert(v_X, c_emptyset, tc_Message_C

c_in(v_x, cinsert(vx,v_A t.a),ta) cnf(cls_Set_Oinsert__iffy, axiom)

(cin(v_e,v_A,t_a) and c_lessequals(v_A,v_B, tcset(t.a))) = cin(v_c,v B, t_a) cnf(cls_Set_OsubsetDy, axiom)

SWV280-1.p Cryptographic protocol problem for public
include(’ Axioms/MSC001-0.ax’)
include(’ Axioms/MSC001-1.ax’)
include(’Axioms/SWV005-0.ax’)
include(’Axioms/SWV005-2.ax’)
include(’Axioms/SWV005-3.ax’)

clessequals(v_n, c_plus(v_n, v_m, tc_nat), tc_nat) cnf(cls-Nat_Ole__add1y, axiom)

c_lessequals(v_n, c_plus(v_m, v_n, tc_nat), tc_nat) cnf(cls_Nat_Ole__add2y, axiom)

cless(v_m, c_Suc(v_n), tcnat) = c_lessequals(v_m, v_n, tc_nat) cnf(cls_Nat_Oless__Suc__eq__ley, axiom)

clessequals(v_m, v_n, tc_nat) = c_less(v_m,c_Suc(v_n), tc_nat) cnf(cls_Nat_Oless__Suc__eq__le;, axiom)
c_in(c-Message_-Omsg_-ONonce(v_U), c_Event_Oused(v_evs), tc_ZMessage_Omsg) = - c_lessequals(v_sko__urX(v_evs), v_U, tc.n
c_in(c-Message_Omsg_ONonce(v_U), c_Event_Oused(v_evs), tc_ZMessage_Omsg) cnf(cls_conjecturey, negated_conjecture)
SWV280-2.p Cryptographic protocol problem for public

c_in(c_Message_Omsg_ONonce(v_U), c_Event_Oused(v_evs), tc_ZMessage_Omsg) cnf(cls_conjecturey, negated _conjecture)
clessequals(v_n, c_plus(v_n, v_m, tc_nat), tc_nat) cnf(cls_Nat_Ole__add1p, axiom)

c_in(c-Message_Omsg_ONonce(v_U), c_Event_Oused(v_evs), tc_ZMessage_Omsg) = - c_lessequals(v_sko__urX(v_evs), v_U, tc.n

SWV281-1.p Cryptographic protocol problem for public

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax”)

include(’Axioms/SWV005-2.ax”)

include(’Axioms/SWV005-3.ax’)

c_lessequals(v_n, c_plus(v_n, v_m, tc_nat), tc_nat) cnf(cls Nat_Ole__add1p, axiom)
clessequals(v_n, c_plus(v_m, v_n, tc_nat), tc_nat) cnf(cls-Nat_Ole__add2y, axiom)



59

cless(v_m, c_Suc(v_n), tcnat) = c_lessequals(v_m, v_n,tc_nat) cnf(cls_Nat_Oless__Suc__eq__ley, axiom)
clessequals(v_m, v_n, tc_nat) = c_less(v_m, c_Suc(v_n), tc_nat) cnf(cls_Nat_Oless__Suc__eq__le,, axiom)
c_in(c-Message_Omsg_-ONonce(v_U), c_Event_Oused(v_evs), tc_ZMessage_Omsg) = - c_lessequals(v_sko__urX(v_evs), v_U, tc.n
v_U =v_V or c.in(c_Message_Omsg_ONonce(v_V), c_Event_Oused(v_evs_H), tc_2Message_Omsg) or c_in(c-Message_Omsg_ONc

SWV281-2.p Cryptographic protocol problem for public

v_U = v_V or c.in(c-Message_-Omsg_ONonce(v_V), c_Event_Oused (v_evs_H), tc_Message_Omsg) or c_in(c-Message_Omsg-ONc
c_List_Olist_ONil # c¢_List_Olist_OCons(v_a_H, v_list_H, t_a) cnf(cls_List_Olist_Odistinct__1¢, axiom)

c_lessequals(v_n, c_plus(v_m, v_n, tc_nat), tc_nat) cnf(cls_Nat_Ole__add2y, axiom)

c_plus(v_m, v k, tc_nat) = c_plus(v_n,v_k,tc_nat) = v.m =v.on cnf(cls_Nat_Onat__add__right__cancel,,, axiom)

c_plus(cog, vy, tcnat) = v_y cnf(cls Nat_Oop_A_L_Oadd__0,, axiom)

c_in(c-Message_Omsg_-ONonce(v_U), c_Event_Oused(v_evs), tc_ZMessage_Omsg) = - c_lessequals(v_sko__urX(v_evs), v_U, tc_n

SWV282-1.p Cryptographic protocol problem for public

include(’Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax”)

include(’Axioms/SWV005-2.ax”)

include(’Axioms/SWV005-3.ax”)

c_lessequals(v_n, c_plus(v_n, v_m, tc_nat), tc_nat) cnf(cls_Nat_Ole__add1g, axiom)

c_lessequals(v_n, c_plus(v_m, v_n, tc_nat), tc_nat) cnf(cls Nat_Ole__add2y, axiom)

cless(v_m, c_Suc(vn),tcnat) = c_lessequals(v_m, v_n, tc_nat) cnf(cls_Nat_Oless__Suc__eq__ley, axiom)

clessequals(v_m, v_n, tc_nat) = c_less(vom, c_Suc(v_n), tc_nat) cnf(cls_Nat_Oless__Suc__eq__le,, axiom)
c_in(c_Message_Omsg_ONonce(v_U), c_Event_Oused(v_evs), tc_ZMessage_Omsg) = - c_lessequals(v_sko__urX(v_evs),v_U, tc.n
vU=v.Worv.V=v.Worv.U=vV orcin(c_Message_ Omsg_ONonce(v_W), ¢c_Event_Oused (v_evs_H_H), tc_Message_Om

SWV282-2.p Cryptographic protocol problem for public

v.U=v.Worv.V=v.Worv.U=v.V or ciin(c-Message_Omsg_ONonce(v_-W), c_Event_Oused(v_evs_H_H), tc_2Message_Om
c_Binomial_Obinomial(v_y, c_Suc(cg)) = v_y cnf(cls_Binomial Obinomial__1, axiom)

c_Binomial_Obinomial(c_Suc(v_n), c_Suc(v_k)) = c_plus(c_Binomial_Obinomial(v_n, v_k), c_Binomial_Obinomial(v_n, c_Suc(v_]
c_Binomial Obinomial(v_n, ¢g) = ¢1 cnf(cls_Binomial Obinomial_n__0p, axiom)

¢1 = c-Suc(cp) cnf(cls_Nat_OOne_nat__defy, axiom)

cminus(v_m, vn, tcnat) = ¢g = clessequals(v_m, v_n, tc_nat) cnf(cls_Nat_Odiff__is__0__eq,, axiom)

c_minus(v_m, v_m, tc_nat) = ¢y enf(cls Nat_Odiff__self__eq__0,, axiom)

c_lessequals(v_n, c_plus(v_n, v_m, tc_nat), tc_nat) cnf(cls Nat_Ole__add1p, axiom)

cless(v_n, c_Suc(v_n), tc_nat) cnf(cls_Nat_OlessIy, axiom)

clessequals(v_m, v_n, tc_nat) = c_less(vom, c_Suc(v_n), tc_nat) cnf(cls_Nat_Oless__Suc__eq__le,, axiom)
clessequals(c_plus(v_k, v_m, tc_nat), c_plus(v_k, v_n, tc_nat), tcnat) = c_lessequals(v_m, v_n, tc_nat) cnf(cls_Nat_Onat__a
—cless(c_plus(vj, v, tc_nat), v_i, tc_nat) enf(cls_Nat_Onot__add__less2, axiom)

c_in(c_Message_Omsg_ONonce(v_U), c_Event_Oused(v_evs), tc_ZMessage_Omsg) = - c_lessequals(v_sko__urX(v_evs),v_U, tc.n
c_Finite__Set_Ocard(c_SetInterval OatMost(v_u, tc_nat), tc_nat) = c_Suc(v_u) cnf(cls_SetInterval Ocard__atMostg, axiom)

SWV283-2.p Cryptographic protocol problem for public

c_in(c_Message_Omsg_ONonce(v_U), c_Message_Oparts(c_insert(v_msg, c_emptyset, tc_Message_Omsg) ), tc_Message_Omsg) =
= ¢ lessequals(v_sko__upX(v_msg), v_U, tc_nat) cnf(cls_Message_Omsg__Nonce__supply,, axiom)

c_lessequals(c_plus(v_m, v _k, tc_nat), v.n, tc_nat) = c_lessequals(v_k, v_n, tc_nat) cnf(cls_Nat_Oadd__leEy, axiom)
clessequals(c_plus(v.m, vk, tc_nat), v.n, tc_nat) = c_lessequals(v_m, v_n, tc_nat) cnf(cls_Nat_Oadd-_leE;, axiom)
c_in(c-Message_Omsg_ONonce(v_U), c_Event_Oused(v_list), tc_Message_Omsg) = - c_lessequals(v_x, v_U, tc_nat) cnf(cls.
clessequals(v_-W, v_xd(v_W), tc_nat) or c_lessequals(v_U, v_xd(v_U), tc_nat) enf(cls_conjecture,, negated _conjecture)
c_in(c_Message_Omsg_ONonce(v_xd(v_X)), c_ZEvent_Oused(v_list), tc_Message_Omsg) or c_in(c_Message_Omsg_ONonce(v_xd(

SWV284-1.p Cryptographic protocol problem for shared

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

include(’Axioms/SWV006-0.ax’)

c_in(c_Message_Omsg_ONonce(v_U), c_ Message_Oparts(c_insert(v_msg, c_emptyset, tc_Message_Omsg)), tc_Message_Omsg) =

= ¢ lessequals(v_sko__upX(v_msg), v_U, tc_nat) cnf(cls-Message_Omsg__Nonce__supply, axiom)
clessequals(c_plus(v_m, v_k, tc_nat), v_n, tc_nat) = c_lessequals(v_k, v_n, tc_nat) cnf(cls_Nat_Oadd__leE, axiom)
c_lessequals(c_plus(v_m, v_k, tc_nat), v_n, tc_nat) = c_lessequals(v_m, v_n, tc_nat) cnf(cls Nat_Oadd__leE;, axiom)

= c¢_in(c_Message_Omsg_ONonce(v_N), c_ZMessage_Oparts(c_Event_OinitState(v_B)), tc_Message_Omsg) cnf(cls_Shared O}
c_in(v_A, c_Event_Obad, tc_Message_Oagent) = c_in(c_Message_Omsg_OKey(c_Shared_OshrK(v_A)), c_Event_Oknows(c_Mes
c_Shared_OshrK(v_x) = c_Shared_OshrK(v_y) = vx=v_y cnf(cls_Shared_0-91_124_AshrK_Ax_A_61_AshrK_Ay_59_Ax_
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(c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_ Message_Oanalz(v_H), tc_ Message_Omsg) and c_in(c_Message_Omsg_OKey(v_K),
c_in(v_X, c_.Message_Oanalz(v_H), tc_Message_Omsg) cnf(cls_Shared_Oanalz__Decrypt_H__dest,,, axiom)
c_in(c-Message_-Omsg_OKey(c_Shared_OshrK(v_A)), c_Event_OinitState(v_A), tc_ZMessage_-Omsg) cnf(cls_Shared_OshrK__
c_in(c_Message_Omsg_OKey(c_Shared_OshrK(v_A)), c_Event_Oused(v_evs), tc_Message_Omsg) cnf(cls_Shared_OshrK__in_
clessequals(v_U, v_x(v_U), tc_nat) cnf(cls_conjecture, negated _conjecture)

c_in(c_Message_Omsg_ONonce(v_U), c_Event_Oused(v_list), tc_Message_Omsg) = - c_lessequals(v_N, v_U, tc_nat) cnf(cls
c_in(c-Message_Omsg_ONonce(v_x(v_U)), c_Event_Oused(v_list), tc_Message_Omsg) or c_in(c-Message_Omsg_ONonce(v_x(v_T

SWV284-2.p Cryptographic protocol problem for shared

clessequals(v_U, v_x(v_U), tc_nat) cnf(cls_conjecture, negated _conjecture)

c_in(c_Message_Omsg_ONonce(v_U), c_Event_Oused(v_list), tc_Message_Omsg) = —c_lessequals(v_N,v_U, tc_nat) cnf(cls
c_in(c-Message_Omsg_-ONonce(v_x(v_U)), c_.Event_Oused(v_list), tc_-Message_Omsg) or c_in(c-Message_Omsg_-ONonce(v_x(v_T
c-in(c_Message_-Omsg_ONonce(v_U), c_ZMessage_Oparts(c-insert(v_msg, c_emptyset, tc_ZMessage_Omsg) ), tc_Message_Omsg) =

= c_lessequals(v_sko__upX(v_msg), v_U, tc_nat) cnf(cls_Message_Omsg__Nonce__supply,,, axiom)
clessequals(c_plus(v_m, v_k, tc_nat), v_n, tc_nat) = c_lessequals(v_k, v_n, tc_nat) cnf(cls_Nat_Oadd__leEy, axiom)
c_lessequals(c_plus(v_m, v _k, tc_nat), v.n, tc_nat) = c_lessequals(v_m, v_n, tc_nat) cnf(cls_Nat_Oadd__leE;, axiom)

SWV287-2.p Cryptographic protocol problem for Otway Rees

c_in(c_Event_Oevent_OSays(v_A, v_B, c_ZMessage_Omsg_OMPair(v_NA, c_ZMessage_Omsg_OMPair(c_Message_Omsg_OAgent (v
c_in(c_Event_Oevent_OSays(v_B_H, v_A, ¢ Message_Omsg_OMPair(v_NA, ¢ Message_Omsg_OCrypt(c_Public.OshrK(v_A), c_\
= c_in(c_Event_Oevent_ONotes(c_Message_Oagent_OSpy, c_Message_Omsg_OMPair(v_NA, c_ Message_Omsg_OMPair(v_U, c_ M

= cin(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjectures, negated_conjecture)
= c-in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture, negated_conjecture)
c-in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) enf(cls_conjectures, negated_conjecture)

c_in(c_Message_Omsg_OKey(v_K), c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Omsg)

(cin(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OSays(v_B_H, v_A, c_ Message_O1
(cin(v_A, c_Event_Obad, tc_Message_Oagent) or c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_B, c_ Message_Om
(cn(v_evs, c.OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OSays(c-Message_Oagent_OServ
(c_in(v_B, c_Event_Obad, tc_ZMessage_Oagent) or c_in(v_A, c_Event_Obad, tc_Message_Oagent) or c_in(c_Event_Oevent_ONote:

SWYV288-1.p Cryptographic protocol problem for Otway Rees

include(’ Axioms/MSC001-0.ax’)

include(’Axioms/MSC001-2.ax’)

include(’Axioms/SWV006-0.ax”)

include(’Axioms/SWV006-2.ax’)

(c-in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OSays(v_A, v_B, c_2Message_Oms;
(cin(v_A, c_Event_Obad, tc_Message_Oagent) or c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_B, c_ZMessage_Om
(c-in(v_evs, c.OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_-Omsg_OKey(c_Public_OshrK(v_A)), c.
c_in(v_A, c_.Event_Obad, tc_Message_Oagent) cnf(cls_OtwayRees_OSpy__see__shrK__D__dest, axiom)
c_in(c_Event_Oevent_OSays(v_A, v_B, c_ Message_Omsg_OMPair(v_NA, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent (v
c_in(c_Event_Oevent_OSays(v_B_H, v_A, ¢ Message_Omsg_OMPair(v_NA, ¢ Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_\
—cin(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated_conjecture)

c_in(v_evs, c_OtwayRees_Ootway, tc_List_Olist (tc_Event_Oevent)) cnf(cls_conjectures, negated_conjecture)

= c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_B, c_ZMessage_Omsg_OMPair(v_NA, c_ZMessage_Omsg_OMPair(c_]

SWV288-2.p Cryptographic protocol problem for Otway Rees

c-in(c_Event_Oevent_OSays(v_A, v_B, c.Message_-Omsg - OMPair(v_NA, c_Message_-Omsg_-OMPair(c_Message_Omsg_OAgent (v
c-in(c_Event_Oevent_OSays(v_.B_H, v_A, c_Message_Omsg_OMPair(v_NA, c_2Message_Omsg_OCrypt(c_Public_.OshrK(v_A), c_\
—c.in(v_A, c_Event_Obad, tc_Message_Oagent) cenf(cls_conjecture,, negated _conjecture)

c_in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjectures, negated_conjecture)

= c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_B, ¢ Message_Omsg_OMPair(v_NA, c_ Message_Omsg_OMPair(c_]
c-in(c_Event_Oevent_OSays(v_A, v_B, v_X), c_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) = c_in(v_X, c_2Message_O:
c-in(c-Message_-Omsg_OMPair(v_X, v_Y), c_2Message_Oparts(v_H), tc_Message_Omsg) = c.in(v_Y, c-Message_Oparts(v_H), tc
c_in(v_c, c_.Message_Oanalz(v_H), tc_Message_Omsg) = c_in(v_c,c_-Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_Mess
(c_in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OSays(v_A, v_B, c_2Message_Oms;
(cin(v_A, c_Event_Obad, tc_Message_Oagent) or c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_B, c_ Message_Om

SWV291-1.p Cryptographic protocol problem for Otway Rees
include(’ Axioms/MSC001-0.ax’)
include(’ Axioms/MSC001-2.ax’)
include(’Axioms/SWV006-0.ax’)
include(’Axioms/SWV006-2.ax’)



61

(cin(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c.
c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_OtwayRees_OSpy_see__shrK__D__dest, axiom)

—c-in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated_conjecture)

c_in(v_evsf, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture; , negated _conjecture)

c_in(v_X, c_Message_Osynth(c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsf))), tc_Message_Omsg) c1
c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_ Message_Omsg_OMPair(v_NA, ¢ Message_Omsg_OMPair(c_Message_(
= c_in(c_Event_Oevent_OSays(v_A, v_B, c_ Message_Omsg_OMPair(v_NA, ¢ Message_Omsg_OMPair(c_Message_Omsg_OAgent
c-in(c-Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_Message_Omsg_OMPair(v_NA, c_Message_Omsg_OMPair(c_Message_(
c-in(c_Event_Oevent_OSays(v_A, v_B, c.Message_Omsg_-OMPair(v_NA, c_Message_-Omsg_-OMPair(c_Message_ Omsg_OAgent (v
(c-Message_Omsg_OMPair(v_NA, c_Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_A), c_ZMessage_Omsg_OMPair(c_Mes
vX and v.B=v.Ba) = v_A # ¢ Message_Oagent_OSpy cnf(cls_conjectureg, negated _conjecture)

SWV291-2.p Cryptographic protocol problem for Otway Rees

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) cenf(cls_conjecture, negated _conjecture)

c_in(v_evsf, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture, , negated_conjecture)

c_in(v_X, c_Message_Osynth(c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evst))), tc_Message_Omsg) c
c-in(c-Message_-Omsg_OCrypt(c_Public_OshrK(v_A), c_Message_Omsg_OMPair(v_NA, c_Message_Omsg_OMPair(c_Message_(
= c-in(c_Event_Oevent_OSays(v_A, v_B, c_Message_Omsg_OMPair(v_NA, c_Message_Omsg_OMPair(c_Message_ Omsg_OAgent
c_in(c-Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_2Message_Omsg_OMPair(v_NA, c_ Message_Omsg_OMPair(c_Message_(
c_in(c_Event_Oevent_OSays(v_A, v_B, c_ Message_Omsg_OMPair(v_NA, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent (v
c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_ Message_Osynth(v_H), tc_Message_Omsg) = (c_in(c_Message_ Omsg_OCrypt(v_K
(cin(v_Z,c_Message_Oparts(c_insert(v_X, v_H, tc_Message_Omsg)), tc_Message_Omsg) and c_in(v_X, c_Message_Osynth(c_Me:
c-in(v_Z, c.union(c_Message_Osynth(c_Message_Oanalz(v_H)), c_ZMessage_Oparts(v_H), tc_2Message_Omsg), tc_ZMessage_Omsg)
cin(v_c,c.Message_Oanalz(v_H), tc_Message_Omsg) = c_in(v_c,c-Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_Mess
(c_in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_Omsg_OKey(c_Public_.OshrK(v_A)), c.
c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_OtwayRees_OSpy_see__shrK_D__dest, axiom)
c_in(v_c,c_union(v_A,v_B,t.a),t.a) = (c.in(v_c,v_B,t_a) or c.in(v_c,v_A,t_a)) cnf(cls_Set_OUnE, axiom)

SWV293-1.p Cryptographic protocol problem for Otway Rees

include(’Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

include(’Axioms/SWV006-0.ax’)

include(’Axioms/SWV006-2.ax”)

(c_in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_A),
(cin(v_A, c_Event_Obad, tc_Message_Oagent) or c_in(c_Event_Oevent_OSays(v_A, v_B, c_ Message_Omsg_OMPair(v_NA, c_ Me
(c-in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_-Omsg_OKey(c_Public_.OshrK(v_A)), c.
c-in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_OtwayRees_OSpy__see__shrK__D__dest, axiom)
c-in(c_Event_Oevent_OGets(v_B, c-2Message_Omsg_OMPair(v_NA, c_2Message_Omsg_OMPair(c_Message_-Omsg-OAgent(v_A),
—c.in(v_A, c_Event_Obad, tc_Message_Oagent) enf(cls_conjecture, , negated _conjecture)

c_in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)

= c_in(c_Event_Oevent_OSays(v_A, v_B, ¢ Message_Omsg_OMPair(v_NA, ¢ Message_Omsg_OMPair(c_Message_Omsg_OAgent

SWV293-2.p Cryptographic protocol problem for Otway Rees

c_in(c_Event_Oevent_OGets(v_B, c_2Message_Omsg_OMPair(v_NA, c_Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_A),
—c.in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated_conjecture)

c_in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)

= c-in(c_Event_Oevent_OSays(v_A, v_B, c_2Message_Omsg_OMPair(v_NA, c_Message_Omsg_OMPair(c_Message_ Omsg_OAgent
c_in(c_Message_Omsg_OMPair(v_X,v_Y), c_2Message_Oparts(v_H), tc_Message_Omsg) = c_in(v_Y, c_2Message_Oparts(v_H), tc
c_in(v_c, c_.Message_Oanalz(v_H), tc_Message_Omsg) = c_in(v_c,c_-Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_Mess
(cin(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_A),
(c-in(v-A, c_Event_Obad, tc_Message_Oagent) or c_in(c_Event_Oevent_OSays(v_A, v_B, c_ZMessage_Omsg_OMPair(v_NA, c_Me
(c-in(v_evs, c.OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OGets(v_B, v_X), c_List_Oset(v_e
c_in(c_Event_Oevent_OSays(v_sko__usf(v_B, v_X, v_evs), v_.B, v_X), c_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) |
c_in(c_Event_Oevent_OSays(v_A, v_B, v_X), c_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) = c_in(v_X, c_2Message_O:

SWV295-2.p Cryptographic protocol problem for Otway Rees

c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_Aa), c_2Message_Omsg_-OMPair(c_Message_Omsg_ONonce(v_NAa), c_Messag
= c.in(c-Message_Omsg_ONonce(v_NAa), c_Event_Oused(v_evs ), tc_Message_Omsg) cnf(cls_conjecture,, negated _conjectu
v_NA = ¢_Message_Omsg_ONonce(v_NAa) cnf(cls_conjectures, negated _conjecture)

c_in(v_c, c_2Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_2Message_Omsg) = c_in(v_c, c_.Event_Oused
c-in(c-Message_-Omsg_OMPair(v_X, v_Y), c_2Message_Oparts(v_H), tc_Message_Omsg) = c.in(v_X, c-Message_Oparts(v_H), tc
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c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_ Message_Oparts(v_H), tc_ Message_Omsg) = c_in(v_X, c_.Message_Oparts(v_H), tc

SWV298-2.p Cryptographic protocol problem for Otway Rees

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) cenf(cls_conjecturey, negated _conjecture)

c_in(v_evsg, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)
c_in(c_Event_Oevent_OSays(v_A, v_B, c_ZMessage_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Message_Omsg_OMPair(
c-in(c_Event_Oevent_OSays(v_Aa, c_2Message_Oagent_OServer, c_ZMessage_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_
v_U = c_Message_-Omsg_ONonce(v_.NB) = v_.B # v_Ba cnf(cls_conjecture,, negated_conjecture)
c_in(c_Event_Oevent_OSays(v_A, v_B, v_X), c_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) = c_in(v_X, c_2Message_O:
c_in(v_c, c_ Message_Oanalz(v_H), tc_ Message_Omsg) = c_in(v_c,c_Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_Mess
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_2Message_Oanalz(v_H), tc_Message_Omsg) = c_in(v_Y, c_Message_Oanalz(v_H), tc
c-in(c-Message_-Omsg_OMPair(v_X, v_Y), c_2Message_Oparts(v_H), tc_Message_Omsg) = c_in(v_X, c-Message_Oparts(v_H), tc
(c-in(v_evs, c.OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_-Omsg_OCrypt(c_Public_OshrK(v_A),
(c_in(v-A, c_Event_Obad, tc_Message_Oagent) or v.B = v_C) enf(cls_OtwayRees_Ounique__NA__dest, axiom)

SWV299-2.p Cryptographic protocol problem for Otway Rees

—c-in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated_conjecture)

c_in(v_evss, c_OtwayRees_Ootway, tc_List _Olist(tc_Event_Oevent)) cnf(cls_conjecture; , negated _conjecture)
c_in(c_Event_Oevent_OSays(v_A, v_B, c_ZMessage_Omsg_OMPair(c_Message_Omsg_ONonce(v_NB), c_Message_Omsg_OMPair
c_in(c_Event_Oevent_OSays(v_Aaa, c_Message_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), ¢
c_in(c_Event_Oevent_OSays(v_A, v_B, v_X), c_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) = c_in(v_X, c_2Message_O:
cin(v_c, c-Message_Oanalz(v_H), tc_Message_-Omsg) = c_in(v_c, c_Message_Oparts(v_H), tc_ZMessage_Omsg) cnf(cls_Mess
cin(c-Message-Omsg-OMPair(v_X, v_.Y), c-Message_Oanalz(v_H), tc_Message_Omsg) = c_in(v_Y, c_Message_Oanalz(v_H), t
(c_in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_A),
c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_OtwayRees_Ono__nonce__OR1__OR2__dest, axiom)

SWV300-2.p Cryptographic protocol problem for Otway Rees

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) enf(cls_conjecture, negated _conjecture)

c_in(v_evsy, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)
c_in(c_Event_Oevent_OSays(v_Aaa, v_Ba, c_ Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NAa), c_ Message_Omsg_OM]
= c-in(c-Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_2Message_Omsg_OMPair(v_NA, c_Message_-Omsg_OKey(v_K))), c_-Me
c-in(c-Message_-Omsg_OCrypt(c_Public_OshrK(v_A), c_Message_Omsg_OMPair(v_NA, c_Message_Omsg_OKey(v_K))), c_ZMess
c_in(c_Event_Oevent_OSays(v_A, v_B, v_X), c_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) = c_in(v_X, c_2Message_O:
c_in(c-Message_Omsg_OCrypt(v_K, v_X), c_Message_Osynth(v_H), tc_Message_Omsg) = (c_in(c_Message_Omsg_OCrypt(v_K
(cin(v_Z,c_Message_Oparts(c_insert(v_X, v_H, tc_Message_Omsg)), tc_Message_Omsg) and c_in(v_X, c_Message_Osynth(c_Me:
c_in(v_Z, c_union(c_Message_Osynth(c_Message_Oanalz(v_H)), c_ Message_Oparts(v_H), tc_Message_Omsg), tc_Message_Omsg)
c_in(c-Message_Omsg_-OMPair(v_X, v_Y), c-Message_Oanalz(v_H), tc_ZMessage_Omsg) = c_in(v_Y, c_Message_Oanalz(v_H), tc
cin(c-Message-Omsg-OMPair(v_X, v_.Y), c-Message_Osynth(c_Message_Oanalz(v_H)), tc_ZMessage_Omsg) = c_in(v_X, c_Mes
c_in(v_c, c_Message_Oanalz(v_H), tc_Message_Omsg) = c_in(v_c,c_-Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_Mess
c_in(v_X,v_H, tc. Message_Omsg) = c_in(v_X, c_.Message_Osynth(v_H), tc_Message_Omsg) cnf(cls_Message_Osynth_Olnj,
(c-in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c.
c-in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_OtwayRees_OSpy__see__shrK__D__dest, axiom)
cin(v_c,ccunion(v_A,v_B,t.a),t-a) = (c-n(v_c,v_B,t.a) or c.in(v_c,v_A, t_a)) cnf(cls_Set_OUnEy, axiom)

SWV302-2.p Cryptographic protocol problem for Otway Rees

c-in(c_Event_Oevent_OSays(v_B, c_.Message_Oagent_OServer, c_Message_Omsg_OMPair(v_NA, c_Message_Omsg_-OMPair(c_-M
c_Message_Omsg_ONonce(v_NBa) cnf(cls_conjecture, 5, negated_conjecture)

(c_in(c-Event_Oevent_OSays(v_B, c_ZMessage_Oagent_OServer, c_ Message_Omsg_OMPair(v_NA, c_ZMessage_Omsg_OMPair(c_V
c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_B, c_ZMessage_Omsg_OMPair(v_NA, c_Message_Omsg_OMPair(c_M
= c_in(c_Message_Omsg_ONonce(v_NBa), c_Event_Oused(v_evssy), tc_Message_Omsg) cnf(cls_conjecture,, negated_conjectu
c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_B), c_ Message_Omsg_OMPair(v_NB, ¢ Message_Omsg_OKey(v_K))), c_Mess
= c-in(c_Event_Oevent_OSays(c_-Message_Oagent_OServer, v_B, c_Message_Omsg_OMPair(v_NA, c_Message_Omsg_OMPair(c_]
c_in(v_c, c_Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) = c_in(v_c, c_Event_Oused
c_in(c-Message_Omsg_OMPair(v_X, v_Y), c_2Message_Oparts(v_H), tc_Message_Omsg) = c_in(v_X, c_2Message_Oparts(v_H), tc
c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_ Message_Oparts(v_H), tc_ Message_Omsg) = c_in(v_X, c_.Message_Oparts(v_H), tc

SWV305-1.p Cryptographic protocol problem for Otway Rees
include(’ Axioms/MSC001-0.ax’)
include(’ Axioms/MSC001-2.ax’)
include(’Axioms/SWV006-0.ax’)
include(’Axioms/SWV006-2.ax’)
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(cin(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c.
c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_OtwayRees_OSpy_see__shrK__D__dest, axiom)

—c-in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated_conjecture)

c_in(v_evsf, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture; , negated _conjecture)

c_in(v_X, c_Message_Osynth(c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsf))), tc_Message_Omsg) c1
c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_ Message_Omsg_OMPair(v_NA, ¢ Message_Omsg_OMPair(c_Message_(
c_in(c-Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_2Message_Omsg_OMPair(v_NA_H, c_ Message_Omsg_OMPair(v_NA, c_\
c-in(c-Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_Message_Omsg_OMPair(v_NA_H, c_Message_-Omsg_OMPair(v_NA, c_\
= c.in(c-Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_2Message_Omsg_OMPair(v_NA, c_2Message_Omsg_OMPair(c_Message

SWV305-2.p Cryptographic protocol problem for Otway Rees

= cin(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated_conjecture)

c_in(v_evsf, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture; , negated _conjecture)

c_in(v_X, c_Message_Osynth(c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsf))), tc_Message_Omsg) cr
c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_ Message_Omsg_OMPair(v_NA, ¢ Message_Omsg_OMPair(c_Message_(
c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_ Message_Omsg_OMPair(v_NA_H, c_ Message_Omsg_OMPair(v_NA, ¢
c-in(c-Message_-Omsg_OCrypt(c_Public_OshrK(v_A), c_Message_Omsg_OMPair(v_NA_H, c_Message_-Omsg_OMPair(v_NA, c_\
= c-in(c-Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_2Message_ Omsg_OMPair(v_NA, c_2Message_ Omsg_OMPair(c_Message
c_in(c-Message_Omsg_OCrypt(v_K, v_X), c.Message_Osynth(v_H), tc_Message_Omsg) = (c-in(c_Message_Omsg_OCrypt(v_K
(c-in(v_Z, c_Message_Oparts(c_insert(v_X, v_H, tc_Message_Omsg)), tc_Message_Omsg) and c_in(v_X, c_Message_Osynth(c_Me:
c_in(v_Z, c_union(c_Message_Osynth(c_Message_Oanalz(v_H)), c_ Message_Oparts(v_H), tc_Message_Omsg), tc_Message_Omsg)
c_in(v_c, c_Message_Oanalz(v_H), tc_Message_Omsg) = c_in(v_c, c_Message_Oparts(v_H), tc_ZMessage_Omsg) cenf(cls_Mess
(c-in(v_evs, c.OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_-Omsg_OKey(c_Public_OshrK(v_A)), c.
c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_OtwayRees_OSpy_see__shrK_D__dest, axiom)
c_in(v_c,c_union(v_A,v_B,t.a),t.a) = (c.in(v_c,v_B,t_a) or c.in(v_c,v_A,t_a)) enf(cls_Set_OUnE, axiom)

SWV306-1.p Cryptographic protocol problem for Otway Rees

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

include(’Axioms/SWV006-0.ax’)

include(’Axioms/SWV006-2.ax’)

(c-in(v-evs, c.OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_-Omsg_-OKey(c_Public_OshrK(v_A)), c.
cin(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_OtwayRees_OSpy__see__shrK__D__dest, axiom)

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) cenf(cls_conjecture, negated _conjecture)

c_in(v_evsy, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)

= c.in(c-Message_Omsg_ONonce(v_NAa), c_Event_Oused(v_evs; ), tc_ZMessage_Omsg) cnf(cls_conjecture,, negated _conjectu
v_A=v_Aa cnf(cls_conjectures, negated_conjecture)

v_NA = c_Message-Omsg_ONonce(v_NAa) cnf(cls_conjecture,, negated_conjecture)

v_A=v_Aa cnf(cls_conjectures, negated _conjecture)

v_.B=v_Ba cenf(cls_conjectureg, negated _conjecture)

c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_Aa), c_ Message_Omsg_OMPair(v_NA_H, c_ Message_Omsg_OMPair(c_Messay
c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_ Message_Omsg_OMPair(v_NA_H, c_ Message_Omsg_OMPair(v_NA, c_
= c-in(c-Message_Omsg_-OCrypt(c_Public_OshrK(v_A), c_2Message_ Omsg_OMPair(v_NA, c_Message_ Omsg_OMPair(c_Message

SWV306-2.p Cryptographic protocol problem for Otway Rees

= c_in(c_Message_Omsg_ONonce(v_NAa), c_Event_Oused(v_evs; ), tc_Message_Omsg) cnf(cls_conjecture,, negated_conjectu
v_NA = c_Message-Omsg_ONonce(v_NAa) cnf(cls_conjecture,, negated_conjecture)
c_in(c-Message_Omsg_OCrypt(c_Public_OshrK(v_Aa), c_2Message_Omsg_OMPair(v_NA_H, c_ Message_Omsg_OMPair (c_Messa
c_in(v_c, c_Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) = c_in(v_c, c_.Event_Oused
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_Message_Oparts(v_H), tc_ Message_Omsg) = c_in(v_Y, c_Message Oparts(v_H), tc
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_2Message_Oparts(v_H), tc_Message_Omsg) = c_in(v_X, c_2Message_Oparts(v_H), tc
c-in(c-Message_-Omsg_OCrypt(v_K, v_X), c_ZMessage_Oparts(v_H), tc_Message_Omsg) = c.in(v_X, c_.Message_Oparts(v_H), tc

SWV307-1.p Cryptographic protocol problem for Otway Rees

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

include(’Axioms/SWV006-0.ax”)

include(’Axioms/SWV006-2.ax”)

(cin(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c.
c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_OtwayRees_OSpy_see__shrK_D__dest, axiom)

= c-in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated_conjecture)
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c_in(v_evsg, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)

= c_in(c_Message_Omsg_ONonce(v_NB), c_Event_Oused(v_evss), tc_Message_Omsg) cnf(cls_conjecture,, negated_conjectur
c-in(v_X, c_.Message_Oparts(c_Event_Oknows(c-Message_Oagent_OSpy, v_evss)), tc_Message_Omsg) cnf(cls_conjectureg, ne
c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_2Message_Omsg_OMPair(v_NA, c_ Message_Omsg_OMPair(c_Message_(
v_ A H=v_Aa cnf(cls_conjectures, negated _conjecture)

v_NA = ¢_Message_Omsg_ONonce(v_NB) cnf(cls_conjectureg, negated _conjecture)

v_NA_H = c_Message_Omsg_ONonce(v_NAa) cnf(cls_conjecture,, negated_conjecture)

v_A =v_Ba cnf(cls_conjectureg, negated_conjecture)

c-in(c-Message_-Omsg_OCrypt(c_Public_OshrK(v_A), c_2Message_Omsg_OMPair(v_NA_H, c_Message_ Omsg_OMPair(v_NA, c_\
- c.in(c-Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_2Message_Omsg_OMPair(v_NA, c_2Message_Omsg_OMPair(c_Message

SWV307-2.p Cryptographic protocol problem for Otway Rees

= c-in(c_Message_Omsg_ONonce(v_NB), c_Event_Oused(v_evss), tc_Message_Omsg) cnf(cls_conjecture,, negated_conjectur
c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_2Message_Omsg_OMPair(v_NA, c_Message_Omsg_OMPair(c_Message_(
v_NA = c_Message_Omsg_ONonce(v_NB) cenf(cls_conjectureg, negated _conjecture)

c_in(v_c, c_ Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) = c_in(v_c, c_Event_Oused
c_in(c-Message_Omsg_OMPair(v_X, v_Y), c_2Message_Oparts(v_H), tc_Message_Omsg) = c_in(v_X, c_2Message_Oparts(v_H), tc
c-in(c-Message_Omsg_OCrypt(v_K, v_X), cZMessage_Oparts(v_H), tc_Message_Omsg) = c.in(v_X, c_.Message_Oparts(v_H), tc

SWV308-1.p Cryptographic protocol problem for Otway Rees

include(’Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

include(’Axioms/SWV006-0.ax’)

include(’Axioms/SWV006-2.ax”)

(c_in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_Omsg_OKey(c_Public_.OshrK(v_A)), c.
c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_OtwayRees_OSpy_see__shrK_D__dest, axiom)

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated _conjecture)

cin(v_evsy, c_OtwayRees_Ootway, tc_List _Olist(tc_Event_Oevent)) cnf(cls_conjecture; , negated_conjecture)

v_Ba # c_Message_Oagent_OServer cnf(cls_conjecture,, negated_conjecture)

c_in(c_Event_Oevent_OSays(v_Ba, c_ZMessage_Oagent_OServer, c_ZMessage_Omsg_OMPair(c_Message_Omsg_-ONonce(v_NAa), c
c_in(c_Event_Oevent_OGets(v_Ba, c_2Message_Omsg_OMPair(c_Message_Omsg_-ONonce(v_NAa), c_Message_Omsg_OMPair(v_
c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_ Message_Omsg_OMPair(v_NA, ¢ Message_Omsg_OMPair(c_Message_(
c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_ Message_Omsg_OMPair(v_NA_H, c_ Message_Omsg_OMPair(v_NA, ¢
c-in(c-Message_-Omsg_OCrypt(c_Public_OshrK(v_A), c_2Message_-Omsg_OMPair(v_NA_H, c_Message_-Omsg_OMPair(v_NA, c_\
= c_in(c-Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_2Message_Omsg_OMPair(v_NA, c_ Message_Omsg_OMPair(c_Message

SWV309-2.p Cryptographic protocol problem for Otway Rees

c-in(c_Event_Oevent_OSays(c-Message_Oagent_OServer, v_B, c_ZMessage_Omsg_OMPair(v_NA, c_Message_Omsg_-OMPair(c_-M
= c-in(c_Event_Oevent_OSays(v_B, c_Message_Oagent_OServer, c_Message_Omsg_OMPair(v_NA, c_Message_Omsg_OMPair(c_]
c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_B, c_ZMessage_Omsg_OMPair(v_NA, c_Message_Omsg_OMPair(c_M
c_in(c_Event_Oevent_OSays(v_B, c_ZMessage_Oagent_OServer, c_ZMessage_Omsg_OMPair(v_NA, c_Message_Omsg_OMPair(c_M

SWV310-2.p Cryptographic protocol problem for Otway Rees

c-in(c_Event_Oevent_OSays(c-Message_Oagent_OServer, v_B, c_Message_Omsg_OMPair(v_NA, c_Message_Omsg_-OMPair(c_M
- c.in(c_Event_Oevent_OSays(v_B, c_ZMessage_Oagent_OServer, c_ZMessage_Omsg_OMPair(v_NA, c_ZMessage_Omsg_OMPair(c_]
c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_B, c_ Message_Omsg_OMPair(v_NA, c_ Message_Omsg_OMPair(c_M
c_in(c_Event_Oevent_OSays(v_B, c_ Message_Oagent_OServer, c_ Message_Omsg_OMPair(v_NA, c_ Message_Omsg_OMPair(c_M

SWV312-2.p Cryptographic protocol problem for Otway Rees

c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_B, c_ZMessage_Omsg_OMPair(v_NA, c_Message_Omsg_OMPair(c-M
= c_in(c_Event_Oevent_OSays(v_B, c_ Message_Oagent_OServer, c_ Message_Omsg_OMPair(v_NA, c_ Message_Omsg_OMPair(c_]
c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_B, c_ Message_Omsg_OMPair(v_NA, c_ Message_Omsg_OMPair(c_M
c-in(c_Event_Oevent_OSays(v_B, c_.Message_Oagent_OServer, c_Message_Omsg_OMPair(v_NA, c_Message_Omsg_-OMPair(c_-M

SWV313-1.p Cryptographic protocol problem for Otway Rees

include(’Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

include(’Axioms/SWV006-0.ax’)

include(’Axioms/SWV006-2.ax”)

(c_in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_Omsg_OKey(c_Public_.OshrK(v_A)), c.
c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_OtwayRees_OSpy_see__shrK__D__dest, axiom)

(c-in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServ
(c-in(v_B, c_Event_Obad, tc_ZMessage_Oagent) or c_in(v_A, c_Event_Obad, tc_ZMessage_Oagent) or c_in(c_Event_Oevent_ONote:
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c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_B, c_ Message_Omsg_OMPair(v_NA, c_ Message_Omsg_OMPair(c_M
= c_in(c_Event_Oevent_ONotes(c_Message_Oagent_OSpy, c_2Message_Omsg_OMPair(v_NA, c_Message_Omsg_OMPair(v_NB, c_

—c-in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated_conjecture)
= c.in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjectures, negated _conjecture)
c_in(v_evs, ¢c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) cenf(cls_conjecture,, negated_conjecture)

c_in(c_Message_Omsg_OKey(v_K), c_Event_Oknows(c_Message_Oagent_OSpy, v_evs), tc_Message_Omsg) cnf(cls_conjecture

SWV313-2.p Cryptographic protocol problem for Otway Rees
c-in(c_Event_Oevent_OSays(c-Message_Oagent_OServer, v_B, c_Message_Omsg_OMPair(v_NA, c_Message_Omsg_-OMPair(c_-M
= c-in(c_Event_Oevent_ONotes(c-Message_Oagent_OSpy, c-Message_Omsg_OMPair(v_NA, c_2Message_ Omsg_-OMPair(v_NB, c_

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) enf(cls_conjecture,, negated _conjecture)
= c¢.in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjectures, negated _conjecture)
c_in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)

c-in(c-Message_Omsg_OKey(v_K), c_Event_Oknows(c_Message_Oagent_OSpy, v_evs), tc_Message_Omsg) cnf(cls_conjecture
c-in(v_X,v_H, tc.Message_Omsg) = c_in(v_X, c_.Message_Oanalz(v_H), tc_.Message_Omsg) cnf(cls-Message_Oanalz_Olnj,
(c_in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OSays(c-Message_Oagent_OServ
(c.in(v_B, c_Event_Obad, tc_Message_Oagent) or c_in(v_A, c_Event_Obad, tc_Message_Oagent) or c_in(c_Event_Oevent_ONote

SWV314-1.p Cryptographic protocol problem for Otway Rees

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

include(’Axioms/SWV006-0.ax”)

include(’Axioms/SWV006-2.ax”)

(cin(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c.
c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_OtwayRees_OSpy_see__shrK__D__dest, axiom)

(c-in(v_evs, c.OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OSays(c-Message_Oagent_OServ
(c-in(v_B, c_Event_Obad, tc_ZMessage_Oagent) or c_in(v_A, c_Event_Obad, tc_ZMessage_Oagent) or c_in(c_Event_Oevent_ONote:
c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_B, c_ZMessage_Omsg_OMPair(v_NA, c_Message_Omsg_OMPair(c-M
- c.in(c-Event_Oevent_ONotes(c_Message_Oagent_OSpy, c_Message_Omsg_-OMPair(v_NA, c_ Message_Omsg_OMPair(v_NB, c_

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated_conjecture)
= c-in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjectures, negated_conjecture)
cin(v_evs, c_OtwayRees_Ootway, tc_List_Olist (tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)

c_in(c_Message_Omsg_OKey(v_K), c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Omsg)

SWV314-2.p Cryptographic protocol problem for Otway Rees
c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_B, c_ Message_Omsg_OMPair(v_NA, c_ Message_Omsg_OMPair(c_M
= c_in(c_Event_Oevent_ONotes(c_Message_Oagent_OSpy, c_2Message_Omsg_OMPair(v_NA, c_Message_Omsg_OMPair(v_NB, c_

—cin(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated_conjecture)
= c.in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjectures, negated _conjecture)
c_in(v_evs, ¢c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) cenf(cls_conjecture,, negated_conjecture)

c_in(c_Message_Omsg_OKey(v_K), c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Omsg)
(c-in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServ
(c-in(v_B, c_Event_Obad, tc_Message_Oagent) or c.in(v_A, c_Event_Obad, tc_Message_Oagent) or c_in(c_Event_Oevent_ONote

SWV315-1.p Cryptographic protocol problem for Otway Rees

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax’)

include(’Axioms/SWV005-2.ax’)

include(’Axioms/SWV005-3.ax’)

c_in(c_Event_Oevent_OSays(v_A, v_B, v_X), c_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) = c_in(v_X, c_2Message_O:
(c-in(v_Z, c_Message_Oparts(c_insert(v_X, v_H, tc_Message_Omsg)), tc_Message_Omsg) and c_in(v_X, c_Message_Osynth(c_Me:
c_in(v_Z, c_union(c_Message_Osynth(c_Message_Oanalz(v_H)), c_ Message_Oparts(v_H), tc_Message_Omsg), tc_Message_Omsg)
c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_ Message_Oparts(v_H), tc_Message_Omsg) = c_in(v_X, c_ZMessage_Oparts(v_H), tc
(c-in(v_evs, c.OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OGets(v_B, v_X), c_List_Oset(v_e
c_in(c_Event_Oevent_OSays(v_sko__usf(v_B, v_X, v_evs), v_.B, v_X), c_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) |
(c_in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OGets(v_B, c_Message_Omsg_OM
c_in(v_c, c_ Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) cnf(cls_OtwayRees_OO]
c_in(v_evsf, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture, negated _conjecture)

c-in(v_X, c.Message_Osynth(c_Message_Oanalz(c_Event_Oknows(c-Message_Oagent_OSpy, v_evsf))), tc_2Message_Omsg) cr
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c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c_ Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsf)), tc
c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated_conjecture)

c-in(v_A, c_Event_Obad, tc_Message_Oagent) = c_in(c-Message_Omsg_OKey(c_Public_OshrK(v_A)), c-2Message_Oparts(c_Ev
cin(v_A, c_Event_Obad, tc_ Message_-Oagent) = - c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c-Message_Oparts(c_i
c_in(c-Message_Omsg_OKey(c_Public_OshrK(v_A)), c_ZMessage_Oparts(c_insert(v_X, c_Event_Oknows(c_Message_Oagent_OSp

SWV315-2.p Cryptographic protocol problem for Otway Rees
c_in(v_X, c_Message_Osynth(c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsf))), tc_Message_Omsg) cr
c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c_Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsf)), tc
c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated_conjecture)
cin(v_A, c_Event_Obad, tc_Message_Oagent) = —c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c_ Message_Oparts(c_i
c_in(c-Message_-Omsg_OKey(c_Public_OshrK(v_A)), c-Message_Oparts(c_insert(v_X, c_.Event_Oknows(c-Message_Oagent_OSp
(c_in(v_Z, c_Message_Oparts(c_insert(v_X, v_H, tc_Message_Omsg)), tc_Message_Omsg) and c_in(v_X, c_ZMessage_Osynth(c_Me:
c_in(v_Z, c_union(c_Message_Osynth(c_Message_Oanalz(v_H)), c_ZMessage_Oparts(v_H), tc_Message_Omsg), tc_Message_Omsg)
c_in(c_Message_Omsg_OKey(v_K), c_ Message_Osynth(v_H), tc_Message_Omsg) = c_in(c_Message_Omsg_OKey(v_K),v_H, tc_
c_in(v_X, c_.Message_Oanalz(v_H), tc_Message_Omsg) = c_in(v_X, c_Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_Me
c-in(v_X,v_H, tc_ Message_Omsg) = c.in(v_X, c.Message_Oparts(v_H), tc_Message_Omsg) cnf(cls-Message_Oparts_Olnj,,
cin(v_A, c_Event_Obad, tc_ZMessage_Oagent) = c_in(c_Message_-Omsg_OKey(c_Public_OshrK(v_A)), c_Event_Oknows(c_Mes:
c_in(v_c,c_union(v_A,v_B,t.a),t.a) = (c.in(v_c,v_B,t_a) or c.in(v_c,v_A, t_a)) enf(cls_Set_OUn__iffy, axiom)
CJn(V,a, v_A ta) = CJn(V,a7 c_insert(v_b,v_A, t_a),t.a) cnf(cls_Set_Oinsert__iffy, axiom)

SWV317-2.p Cryptographic protocol problem for Otway Rees

= c.in(c-Message_Omsg_OKey(v_KAB), c_Event_Oused(v_evss), tc_ZMessage_Omsg) enf(cls_conjecture; , negated _conjecture
—c.in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjectures, negated _conjecture)

c_Public_OshrK(v_A) = v_.KAB or c_in(v_A, ¢c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated _conjecture)
c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c_Event_Oused(v_evs), tc_Message_Omsg) cnf(cls_Public_OshrK__in_

SWV318-2.p Cryptographic protocol problem for Otway Rees

c_in(c_Event_Oevent_OSays(v_A, v_B, v_X), c_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) = c_in(v_X, c_2Message_O:

c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_Message_Oparts(v_H), tc_Message_Omsg) = c_in(v_Y, c_Message Oparts(v_H), tc

c-in(c-Message_-Omsg_OMPair(v_X, v_Y), c_2Message_Oparts(v_H), tc_Message_Omsg) = c.in(v_X, c-Message_Oparts(v_H), tc

cin(v_X,v_H, tc_ Message_Omsg) = c.in(v_X, c_Message_Oparts(v_H), tc_2Message_Omsg) cnf(cls_Message_Oparts_Olnj,,

c_Message_Oparts(c_-Message_Oanalz(v_H)) = c_Message_Oparts(v_H) cnf(cls_Message_Oparts__analz, axiom)

c_in(v_X, c_.Message_Oparts(v_H), tc_ Message_Omsg) = c¢_Message Oparts(c_insert(v_X, v_H, tc_Message_Omsg)) =

c_Message_Oparts(v_H) cnf(cls_Message_Oparts__cut__eqq, axiom)

(c-in(v_evs, c.OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OGets(v_B, v_X), c_List_Oset(v_e

c_in(c_Event_Oevent_OSays(v_sko__usf(v_B, v_X, v_evs), v.B, v_X), c_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) |

c_in(v_A, c_Event_Obad, tc_Message_Oagent) = c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c_Event_Oknows(c_Mes:

cin(v_a,v_A t.a) = cdin(v_a,c_insert(v_b,v_A t_a),t-a) enf(cls_Set_Oinsert__iff5, axiom)

c_in(v_evsy, c_OtwayRees_Ootway, tc_List _Olist(tc_Event_Oevent)) cnf(cls_conjecture, negated _conjecture)
c-in(c_Event_Oevent_OGets(v_B, c-Message_-Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Message_Omsg_OMPair(v_X,

c_in(c-Message_Omsg_OKey(c_Public_OshrK(v_A)), c2Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsy)), tc

c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated _conjecture)

c_in(v_A, c_Event_Obad, tc_Message_Oagent) = - c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c_Message_Oparts(c_i

c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c_ Message_Oparts(c_insert(v_X, c_Event_Oknows(c_Message_Oagent_OSp

SWV319-1.p Cryptographic protocol problem for Otway Rees

include(’Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax’)

include(’Axioms/SWV005-2.ax’)

include(’Axioms/SWV005-3.ax”)

c_in(c_Event_Oevent_OSays(v_A, v_B, v_X), c_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) = c_in(v_X, c_2Message_O:
(cin(v_Z,c_Message_Oparts(c_insert(v_X, v_H, tc_Message_Omsg)), tc_Message_Omsg) and c_in(v_X, c_Message_Osynth(c_Me:
c_in(v_Z, c_union(c_Message_Osynth(c_Message_Oanalz(v_H)), c_ZMessage_Oparts(v_H), tc_Message_Omsg), tc_Message_Omsg)
c-in(c-Message_-Omsg_OCrypt(v_K, v_X), cZMessage_Oparts(v_H), tc_Message_Omsg) = c.in(v_X, c_.Message_Oparts(v_H), tc
(c_in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OGets(v_B, v_X), c_List_Oset(v_e
c_in(c_Event_Oevent_OSays(v_sko__usf(v_B, v_X, v_evs), v_.B, v_X), c_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) |
(cin(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OGets(v_B, c_Message_Omsg_ON
c_in(v_c, c_2Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) cnf(cls_OtwayRees_OO]
c-in(v_evso, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture, negated_conjecture)

PPy
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c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_B, c_ Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c M

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated_conjecture)
c-in(c-Message_-Omsg_OKey(c_Public_OshrK(v_A)), c-Message_Oparts(c_Event_Oknows(c_-Message_Oagent_OSpy, v_evso)), tc
c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjectures, negated _conjecture)

c_in(v_A, c_Event_Obad, tc_Message_Oagent) = c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c_2Message_Oparts(c_Ev
c_in(v_A, c_Event_Obad, tc_Message_Oagent) = c_Public_.OshrK(v_A) # v_.K cnf(cls_conjecture;, negated_conjecture)
c_Public_OshrK(v_A) = v_K or c.in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated _conjecture)

SWV319-2.p Cryptographic protocol problem for Otway Rees
c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_B, c_ Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_ M

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated _conjecture)
c-in(c-Message_-Omsg_OKey(c_Public_OshrK(v_A)), c-Message_Oparts(c_Event_Oknows(c_-Message_Oagent_OSpy, v_evso)), tc
c-in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjectures, negated_conjecture)

c_Public_OshrK(v_A) = v.K or c.in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated _conjecture)

c_in(c_Event_Oevent_OSays(v_A, v_B, v_X), ¢_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) = c_in(v_X, c_Message_O:
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_2Message_Oanalz(v_H), tc_Message_Omsg) = c_in(v_Y, c_Message_Oanalz(v_H), tc
c-in(c-Message_-Omsg_OMPair(v_X, v_Y), c_2Message_Oparts(v_H), tc_Message_Omsg) = c.in(v_Y, c-Message_Oparts(v_H), tc
c-in(v_X, c_.Message_Oanalz(v_H), tc_2Message_Omsg) = c.in(v_X, c_2Message_Oparts(v_H), tc_Message_Omsg) cnf(cls-Me
c_in(c-Message_Omsg_OCrypt(v_K, v_X), c_.Message_Oparts(v_H), tc_Message_Omsg) = c_in(v_X, c_Message_Oparts(v_H), tc

SWV320-1.p Cryptographic protocol problem for Otway Rees

include(’Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax’)

include(’Axioms/SWV005-2.ax’)

include(’Axioms/SWV005-3.ax’)

c_in(c_Event_Oevent_OSays(v_A, v_B, v_X), c_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) = c_in(v_X, c-2Message_O:
(c_in(v_Z, c_Message_Oparts(c_insert(v_X, v_H, tc_Message_Omsg)), tc_Message_Omsg) and c_in(v_X, c_ZMessage_Osynth(c_Me:
c_in(v_Z, c_union(c_Message_Osynth(c_Message_Oanalz(v_H)), c_ZMessage_Oparts(v_H), tc_Message_Omsg), tc_Message_Omsg)
c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_ZMessage_Oparts(v_H), tc_ Message_Omsg) = c_in(v_X, c_ZMessage_Oparts(v_H), tc
(c_in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OGets(v_B, v_X), c_List_Oset(v_e
c_in(c_Event_Oevent_OSays(v_sko__usf(v_B, v_X, v_evs), v_B, v_X), c_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) |
(ciin(v_evs, c_.OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c-Message_-Omsg-OKey(c_Public.OshrK(v_A)), c.
c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_OtwayRees_OSpy__analz__shrK, axiom)

(cin(v_A, c_Event_Obad, tc_Message_Oagent) and c_in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent))) =
c_in(c-Message_Omsg_OKey(c_Public_OshrK(v_A)), c_ZMessage_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_
(c-in(v_evs, c.OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_-Omsg_-OKey(c_Public_OshrK(v_A)), c.
c-in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_-OtwayRees_OSpy__see__shrK,,, axiom)

(c-in(v-A, c_Event_Obad, tc_Message_Oagent) and c_in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent))) =
c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c_ZMessage_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_
c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_
c_in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)

—cin(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated_conjecture)

SWV320-2.p Cryptographic protocol problem for Otway Rees

c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c_ Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_
cin(v_evs, c_OtwayRees_Ootway, tc_List_Olist (tc_Event_Oevent)) cnf(cls_conjecture, , negated_conjecture)

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) enf(cls_conjecture,, negated _conjecture)

(c_in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_Omsg_OKey(c_Public_.OshrK(v_A)), c.
c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_OtwayRees_OSpy__see__shrK,, axiom)

SWV321-1.p Cryptographic protocol problem for Otway Rees

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

include(’Axioms/SWV006-0.ax”)

include(’Axioms/SWV006-2.ax’)

c_in(v_evsf, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture, negated conjecture)

c_in(v_X, c_Message_Osynth(c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsf))), tc_Message_Omsg) c1
c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsf)), tc.

(
c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated _conjecture)
c-in(v_A, c_Event_Obad, tc_Message_Oagent) = c_in(c-Message_-Omsg_OKey(c_Public_OshrK(v_A)), c-Message_Oparts(c-Ev
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c_in(v_A, c_Event_Obad, tc_Message_Oagent) = - c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c_ Message_Oparts(c_i
c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c_ Message_Oparts(c_insert(v_X, c_Event_Oknows(c_Message_Oagent_OSp

SWV321-2.p Cryptographic protocol problem for Otway Rees
c_in(v_X, c_ZMessage_Osynth(c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsf))), tc_Message_Omsg) cr
c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c_.Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsf)), tc
c-in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated_conjecture)
cin(v_A, c_Event_Obad, tc_ZMessage_Oagent) = - c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c_2Message_Oparts(c_i
c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c_ZMessage_Oparts(c_insert(v_X, c_Event_Oknows(c_Message_Oagent_OSp
(c-in(v_Z, c_Message_Oparts(c_insert(v_X, v_H, tc_Message_Omsg)), tc_Message_Omsg) and c_in(v_X, c_Message_Osynth(c_Me:
c_in(v_Z, c_union(c_Message_Osynth(c_Message_Oanalz(v_H)), c_ Message_Oparts(v_H), tc_Message_Omsg), tc_Message_Omsg)
c-in(c-Message_-Omsg_OKey(v_K), c_2Message_Osynth(v_H), tc_Message_Omsg) = c_in(c-Message_-Omsg-OKey(v_K), v_H, tc_
c_in(v_c, c-Message_Oanalz(v_H), tc_Message_Omsg) = c_in(v_c, c_Message_Oparts(v_H), tc_ZMessage_Omsg) cnf(cls_Mess
cin(v_X,v_H, tc_ Message_Omsg) = c.in(v_X, c_Message_Oparts(v_H), tc_2Message_Omsg) cnf(cls_Message_Oparts_Olnj,,
CJD(V A, c_Event_Obad, tc_Message_Oagent) = c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c_Event_Oknows(c_Mes:
cin(v_c,c_union(v_A,v_B,t.a),t.a) = (c.in(v_c,v_B,t_a) or c.in(v_c,v_A,t_a)) cnf(cls_Set_OUnE, axiom)
cin(v_a,v_B,t.a) = c.in(v_a,cinsert(v_b,v_B,t.a),t.a) cnf(cls_Set_OinsertClp, axiom)

SWV322-1.p Cryptographic protocol problem for Otway Rees

include(’Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

include(’Axioms/SWV006-0.ax”)

include(’Axioms/SWV006-2.ax”)

c_in(v_evss, c_OtwayRees_Ootway, tc_List _Olist(tc_Event_Oevent)) cnf(cls_conjecture, negated _conjecture)

= c.in(c-Message_Omsg_OKey(v_KAB), c_Event_Oused(v_evss), tc_ZMessage_Omsg) cnf(cls_conjecture; , negated_conjecture
c_in(c_Event_Oevent_OGets(c_Message_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_ Messa

—cin(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjectures, negated _conjecture)
c-in(c-Message_-Omsg_OKey(c_Public_OshrK(v_A)), c-Message_Oparts(c_Event_Oknows(c_-Message_Oagent_OSpy, v_evss)), tc
c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated _conjecture)

c_in(v_A, c_Event_Obad, tc_Message_Oagent) = c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c_2Message_Oparts(c_Ev
c_in(v_A, c_Event_Obad, tc_Message_Oagent) = c_Public_.OshrK(v_A) # v_.KAB cnf(cls_conjectureg, negated _conjecture)
c_Public_OshrK(v_A) = v.KAB or c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated _conjecture)

SWV322-2.p Cryptographic protocol problem for Otway Rees

= c¢_in(c_Message_Omsg_OKey(v_KAB), ¢c_Event_Oused(v_evss), tc_Message_Omsg) cnf(cls_conjecture, , negated_conjectur
—cin(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjectures, negated _conjecture)

c_Public_OshrK(v_A) = v_.KAB or c.in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated_conjecture)
c_in(c-Message_Omsg_OKey(c_Public_OshrK(v_A)), c_Event_Oused(v_evs), tc_Message_Omsg) cnf(cls-Public_ OshrK__in_;

SWV323-1.p Cryptographic protocol problem for Otway Rees

include(’ Axioms/MSC001-0.ax’)

include(’Axioms/MSC001-2.ax’)

include(’Axioms/SWV006-0.ax”)

include(’Axioms/SWV006-2.ax”)

c_in(v_evsy, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture, negated _conjecture)

v_B # c_Message_Oagent_OServer cnf(cls_conjecture,, negated_conjecture)

c-in(c_Event_Oevent_OSays(v_B, c_.Message_Oagent_OServer, c_Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_-NA), c_V

c-in(c_Event_Oevent_OGets(v_B, c_2Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Message_Omsg_OMPair(v_X,
c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c_ZMessage_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsy)), tc

CJH(V A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated_conjecture)

c_in(v_A, c_Event_Obad, tc_Message_Oagent) = c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c_2Message_Oparts(c_Ev

c-in(v_A, c_Event_Obad, tc_Message_Oagent) = — c_in(c_Message_Omsg_-OKey(c_Public_OshrK(v_A)), c.Message_Oparts(c_i

c_in(c-Message_Omsg_OKey(c_Public_OshrK(v_A)), c2Message_Oparts(c_insert(v_X, c_Event_Oknows(c_Message_Oagent_OSp

SWV324-1.p Cryptographic protocol problem for Otway Rees

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

include(’Axioms/SWV006-0.ax”)

include(’Axioms/SWV006-2.ax”)

c_in(v_evso, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture, negated _conjecture)
c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_B, c_ Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c M
= c-in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated_conjecture)
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c_in(c_Message_Omsg_OKey(c_Public_OshrK(v_A)), c_ Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evso)), tc
c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjectures, negated _conjecture)

c-in(v_A, c_Event_Obad, tc_Message_Oagent) = c_in(c-Message_Omsg_OKey(c_Public_OshrK(v_A)), c-2Message_Oparts(c_Ev
c_in(v_A, c_Event_Obad, tc_Message_Oagent) = c_Public_OshrK(v_A) # v_K enf(cls_conjectures, negated_conjecture)
c_Public_OshrK(v_A) = v.K or c.in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated _conjecture)

SWV324-2.p Cryptographic protocol problem for Otway Rees
c-in(c_Event_Oevent_OSays(c_-Message_Oagent_OServer, v_B, c_Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_V

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) enf(cls_conjecture,, negated _conjecture)
c_in(c-Message_Omsg_OKey(c_Public_OshrK(v_A)), c_ZMessage_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evso)), tc
c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjectures, negated _conjecture)

c_Public_.OshrK(v_A) = v_K or cin(v_A, c.Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated_conjecture)

c_in(c_Event_Oevent_OSays(v_A, v_B, v_X), c_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) = c_in(v_X, cZ2Message_O:
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_2Message_Oparts(v_H), tc_Message_Omsg) = c_in(v_Y, c_2Message_Oparts(v_H), tc
c_in(v_c, c_2Message_Oanalz(v_H), tc_Message_Omsg) = c_in(v_c,c_Message_Oparts(v_H), tc_ZMessage_Omsg) cnf(cls_Mess
c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_ZMessage_Oparts(v_H), tc_ Message_Omsg) = c_in(v_X, c_.Message_Oparts(v_H), tc

SWV325-1.p Cryptographic protocol problem for Otway Rees

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

include(’Axioms/SWV006-0.ax’)

include(’Axioms/SWV006-2.ax’)

(c-in(v_evs, c.OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_-Omsg_OKey(c_Public_OshrK(v_A)), c.
c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_OtwayRees_OSpy__see__shrK_D__dest, axiom)

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated _conjecture)

c_in(v_evsf, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)

c_in(v_X, c_Message_Osynth(c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsf))), tc_Message_Omsg) cr
c-in(c-Message_-Omsg_OCrypt(c_Public_OshrK(v_A), c_Message_Omsg_OMPair(v_NA, c_Message_Omsg_OMPair(c_Message_(
c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_2Message_Omsg_OMPair(v_NA, c_Message_Omsg_OMPair(c_Message_(
vB#v.C cnf(cls_conjectures, negated_conjecture)

(c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_ Message_Omsg_OMPair(v_NA, c_Message_Omsg_OMPair(c_Message_
vB=v._C cnf(cls_conjectureg, negated_conjecture)

SWV325-2.p Cryptographic protocol problem for Otway Rees

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated _conjecture)

c_in(v_evsf, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture; , negated _conjecture)

c-in(v_X, c.Message_Osynth(c_Message_Oanalz(c_Event_Oknows(c-Message_Oagent_OSpy, v_evsf))), tc_Message_Omsg) cr
c-in(c-Message_-Omsg_OCrypt(c_Public_OshrK(v_A), c_Message_Omsg_OMPair(v_NA, c_Message_Omsg_OMPair(c_Message_(
c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_2Message_Omsg_OMPair(v_NA, c_Message_Omsg_OMPair(c_Message_(

vB#v.C cnf(cls_conjecture;, negated_conjecture)
(c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_A), c Message_Omsg_OMPair(v_NA, c_Message_Omsg_OMPair(c_Message_
vB=v._C cnf(cls_conjectureg, negated_conjecture)

c-in(c-Message_-Omsg_OCrypt(v_K, v_X), c_ZMessage_Osynth(v_H), tc_ZMessage_Omsg) = (c.in(c-Message_-Omsg_OCrypt(v_K
(c_in(v_Z, c_Message_Oparts(c_insert(v_X, v_H, tc_Message_Omsg)), tc_Message_Omsg) and c_in(v_X, c_Message_Osynth(c_Me:
c_in(v_Z, c_union(c_Message_Osynth(c_Message_Oanalz(v_H)), c_ZMessage_Oparts(v_H), tc_Message_Omsg), tc_Message_Omsg)
c_in(v_c, c_Message_Oanalz(v_H), tc_ Message_Omsg) = c_in(v_c,c_Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_Mess
(c_in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_-Omsg_OKey(c_Public_OshrK(v_A)), c.
c-in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_OtwayRees_OSpy_see__shrK__D__dest, axiom)
cin(v_c,counion(v_A,v_B,t.a),t.a) = (c-n(v_c,v_B,t.a) or c.in(v_c,v_A,t_a)) cnf(cls_Set_OUnEy, axiom)

SWV326-2.p Cryptographic protocol problem for Otway Rees

c-in(v_c, c_2Message_Oparts(c_Event_Oknows(c_-Message_Oagent_OSpy, v_evs)), tc_-Message_Omsg) = c_in(v_c, c_Event_Oused
c-in(c-Message_-Omsg_OMPair(v_X, v_Y), c_2Message_Oparts(v_H), tc_Message_Omsg) = c.in(v_X, c-Message_Oparts(v_H), tc
c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_.Message_Oparts(v_H), tc_Message_Omsg) = c_in(v_X, c_Message_Oparts(v_H), tc
= c.in(c-Message_Omsg_ONonce(v_NAa), c_Event_Oused(v_evs; ), tc_Message_Omsg) cnf(cls_conjecture,, negated_conjectu
c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_ Message_Omsg_OMPair(v_NA, ¢ Message_Omsg_OMPair(c_Message_(
v_Ba cnf(cls_conjecture,y; , negated_conjecture)

v_A=v_Aa cnf(cls_conjectures, negated_conjecture)

v_Ba=v_C = c.in(c-Message_Omsg_OCrypt(c_Public_OshrK(v_Aa), c_ Message_Omsg_OMPair(c_Message_Omsg_-ONonce(v
v_NA = ¢_Message_Omsg_ONonce(v_NAa) cnf(cls_conjectures, negated _conjecture)

SWV327-1.p Cryptographic protocol problem for Otway Rees
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include(’Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

include(’Axioms/SWV006-0.ax’)

include(’Axioms/SWV006-2.ax”)

(c_in(v_evs, c_OtwayRees_Ootway, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_Omsg_OKey(c_Public_.OshrK(v_A)), c.
c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_OtwayRees_OSpy_see__shrK_D__dest, axiom)

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated _conjecture)

c_in(v_evsy, c_OtwayRees_Ootway, tc_List _Olist(tc_Event_Oevent)) cnf(cls_conjecture, , negated_conjecture)

v_Ba # c_Message_Oagent_OServer cnf(cls_conjecture,, negated_conjecture)

c_in(c_Event_Oevent_OSays(v_Ba, c_ZMessage_Oagent_OServer, c_2Message_Omsg_OMPair(c_Message_Omsg-ONonce(v_NAa), c
c_in(c_Event_Oevent_OGets(v_Ba, c_ Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NAa), c_ZMessage_ Omsg_OMPair (v _
c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_ Message_Omsg_OMPair(v_NA, ¢ Message_Omsg_OMPair(c_Message_(
c-in(c-Message_-Omsg_OCrypt(c_Public_OshrK(v_A), c_Message_Omsg_OMPair(v_NA, c_Message_Omsg_OMPair(c_Message_(
vB#v._C cnf(cls_conjecture;, negated_conjecture)

(c_in(c-Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_2Message_Omsg_OMPair(v_NA, c_Message_Omsg_OMPair(c_Message_
vB=v._C cnf(cls_conjectureg, negated_conjecture)

SWV328-1.p Cryptographic protocol problem for Yahalom

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax”)

include(’Axioms/SWV005-2.ax’)

include(’Axioms/SWV005-3.ax’)

include(’Axioms/SWV005-4.ax’)

include(’Axioms/SWV005-5.ax”)

include(’Axioms/SWV005-6.ax”)

c_in(v_evsf, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture, negated _conjecture)

c_in(v_X, c_Message_Osynth(c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evst))), tc_Message_Omsg) c
= c-in(c-Message_Omsg_OKey(v_K), c_2Message_Oanalz(c_Event_Oknows(c-Message_Oagent_OSpy, v_evsf)), tc_Message_Omsg
c-in(c-Message_-Omsg_OCrypt(v_K, c_.Message_Omsg_-ONonce(v_NB)), c_.Message_Oparts(c_insert(v_X, c_Event_Oknows(c_Me
c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_B), c_Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_A), c_Message_Or
= c.in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjectures, negated_conjecture)

= c_in(c_Message_Omsg_OCrypt(v_K, c_ Message_Omsg_ONonce(v_NB)), c_ Message_Oparts(c_Event_Oknows(c_Message_Oage:
= c_in(c_Event_Oevent_OSays(v_A, v_B, c_ Message_Omsg_OMPair(v_U, c_ Message_Omsg_OCrypt(v_K, c_ Message_Omsg_ONor
(c-Message_Omsg_OMPair(v_U, c_ZMessage_-Omsg_OCrypt(v_K, c.Message_Omsg_-ONonce(v_NB))) = v.X and v.B =

v_Ba) = v_A # c_Message_Oagent_OSpy enf(cls_conjectureg, negated _conjecture)

PP PN

SWV328-2.p Cryptographic protocol problem for Yahalom

c_in(v_X, c_Message_Osynth(c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsf))), tc_Message_Omsg) c
= c-in(c-Message_Omsg_OKey(v_K), c_ZMessage_Oanalz(c_Event_Oknows(c-Message_Oagent_OSpy, v_evsf)), tc_Message_Omsg
c-in(c-Message_Omsg_OCrypt(v_K, c_.Message_Omsg-ONonce(v_NB)), c_ZMessage_Oparts(c_insert(v_X, c_Event_Oknows(c_Me
- c_in(c-Message_Omsg_OCrypt(v_K, c_ZMessage_Omsg_ONonce(v_NB)), c_ZMessage_Oparts(c_Event_Oknows(c_Message_Oages
c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_ Message_Osynth(v_H), tc_Message_Omsg) = (c_in(c_Message_ Omsg_OCrypt(v_K
(c-in(v_Z, c_Message_Oparts(c_insert(v_X, v_H, tc_Message_Omsg)), tc_Message_Omsg) and c_in(v_X, c_Message_Osynth(c_Me:
c-in(v_Z, c.union(c_Message_Osynth(c_Message_Oanalz(v_H)), c_ZMessage_Oparts(v_H), tc_2Message_Omsg), tc_Message_Omsg)
cin(v_X, c_2Message_Oanalz(v_H), tc_Message_Omsg) = c_in(v_X, c_Message_Oparts(v_H), tc_Message_Omsg) cnf(cls-Me:
c_in(v_c,counion(v_A,v_B,t.a),t.a) = (c.in(v_c,v_B,t_a) or c.in(v_c,v_A, t_a)) enf(cls_Set_OUn__iffy, axiom)

SWV329-1.p Cryptographic protocol problem for Yahalom

include(’ Axioms/MSC001-0.ax’)

include(’Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax”)

include(’Axioms/SWV005-2.ax’)

include(’Axioms/SWV005-3.ax’)

include(’Axioms/SWV005-4.ax’)

include(’Axioms/SWV005-5.ax”)

include(’Axioms/SWV005-6.ax”)

c_in(v_evsf, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture, negated _conjecture)

c_in(v_X, c_ZMessage_Osynth(c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsf))), tc_Message_Omsg) c1
= c.in(c-Message_Omsg_OKey(v_K), c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsf)), tc_Message_Omsg
c-in(c-Message_-Omsg_OCrypt(v_K, c.Message_Omsg_-ONonce(v_NB)), c_.Message_Oparts(c_insert(v_X, c_Event_Oknows(c_Me

P P LN
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c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_B), c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_A), c_Message_Or
= c.in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjectures, negated _conjecture)

= c-in(c-Message_Omsg_OCrypt(c_Public_OshrK(v_B), c_.Message_Omsg_-OMPair(c_Message_-Omsg_OAgent(v_A), c_ZMessage_(
= c.in(c_Event_Oevent_OSays(v_A, v_B, c_Message_Omsg_OMPair(v_U, c_Message_Omsg_OCrypt(v_K, c_Message_Omsg_ONor
(c-Message_Omsg_OMPair(v_U, c_Message_Omsg_OCrypt(v_K, c_Message_Omsg_ONonce(v_NB))) = v.X and v.B =

v_Ba) = v_A # c¢c_Message_Oagent_OSpy cenf(cls_conjectureg, negated _conjecture)

SWV329-2.p Cryptographic protocol problem for Yahalom

c_in(v_evsf, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture, negated _conjecture)

c_in(v_X, c_Message_Osynth(c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsf))), tc_Message_Omsg) c
c_in(c-Message_Omsg_OCrypt(c_Public_OshrK(v_B), c_ZMessage_Omsg_OMPair(c_Message_Omsg_OAgent(v_A), c_Message_O1
= c-in(v_B, c_Event_Obad, tc_Message_Oagent ) cnf(cls_conjectures, negated_conjecture)

= c_in(c-Message_Omsg_OCrypt(c_Public_OshrK(v_B), c_Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_A), c_ZMessage
c_in(c_Message_Omsg_OCrypt(v_K, v_X), c.Message_Osynth(v_H), tc_Message_Omsg) = (c-in(c_Message_Omsg_OCrypt(v_K
(cin(v_Z,c_Message_Oparts(c_insert(v_X, v_H, tc_Message_Omsg)), tc_Message_Omsg) and c_in(v_X, c_Message_Osynth(c_Me:
c_in(v_Z, c_union(c_Message_Osynth(c_Message_Oanalz(v_H)), c_ZMessage_Oparts(v_H), tc_Message_Omsg), tc_Message_Omsg)
c-in(v_X, c.Message_Oanalz(v_H), tc_2Message_Omsg) = c-in(v_X, c_2Message_Oparts(v_H), tc_Message_Omsg) cnf(cls-Me
cin(v_c,ccunion(v_A,v_B,t.a),t.a) = (c-n(v_c,v_B,t.a) or c.in(v_c,v_A,t_a)) cnf(cls_Set_OUn__iffy, axiom)
(c_in(v_evs, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_Omsg_OKey(c_Public_.OshrK(v_A)), c.
c_in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_Yahalom_OSpy__analz__shrK,, axiom)

SWV330-1.p Cryptographic protocol problem for Yahalom
include(’ Axioms/MSC001-0.ax’)
include(’Axioms/MSC001-1.ax’
include(’Axioms/SWV005-0.ax’
include(’Axioms/SWV005-2.ax’
include(’Axioms/SWV005-3.ax’
include(’Axioms/SWV005-4.ax’
include(’Axioms/SWV005-5.ax’
include(’Axioms/SWV005-6.ax’)

c_in(v_evsf, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture, negated _conjecture)

c-in(v_X, c.Message_Osynth(c_Message_Oanalz(c_Event_Oknows(c-Message_Oagent_OSpy, v_evsf))), tc_ZMessage_Omsg) cr
= c.in(c-Message_Omsg_OKey(v_K), c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsf)), tc_Message_Omsg
c_in(c_Message_Omsg_OCrypt(v_K, c_ZMessage_Omsg_ONonce(v_NB)), c_ZMessage_Oparts(c_insert(v_X, c_Event_Oknows(c_Me
c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_B), c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_A), c_Message_Or
= c¢.in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjectures, negated _conjecture)

c-in(c_Event_Oevent_OSays(v_A, v_B, c.Message_-Omsg_-OMPair(v_Xa, c_ZMessage_Omsg_OCrypt(v_K, c_ZMessage_Omsg_ONon
= c-in(c_Event_Oevent_OSays(v_A, v_B, c_2Message_Omsg_OMPair(v_U, c_ZMessage_Omsg_OCrypt(v_K, c_ZMessage_Omsg_ONor
(c-Message_Omsg_OMPair(v_U, c_Message_Omsg_OCrypt(v_K, c_Message_Omsg_ONonce(v_NB))) = v.X and v.B =

v_Ba) = v_A # ¢ Message_Oagent_OSpy cenf(cls_conjectureg, negated _conjecture)

~—
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SWV330-2.p Cryptographic protocol problem for Yahalom
c_in(c_Event_Oevent_OSays(v_A, v_B, c_ZMessage_Omsg_OMPair(v_Xa, c_Message_Omsg_OCrypt(v_K, c_Message_Omsg_ONon
—c.in(c_Event_Oevent_OSays(v_A, v_B, c_ZMessage_Omsg_OMPair(v_U, c_Message_Omsg_OCrypt(v_K, c_ZMessage_Omsg_ONor

SWV331-1.p Cryptographic protocol problem for Yahalom

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax’)

include(’Axioms/SWV005-2.ax’)

include(’Axioms/SWV005-3.ax”)

include(’Axioms/SWV005-4.ax”)

include(’Axioms/SWV005-5.ax’)

include(’Axioms/SWV005-6.ax’)

c_in(v_evsg, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture, negated _conjecture)

= c-in(c-Message_-Omsg_OKey(v_K), c_Event_Oused(v_evss), tc_Message_Omsg) cnf(cls_conjecture, , negated_conjecture)
c-in(v_K, c_-Message_OsymKeys, tc_nat) cnf(cls_conjecture,, negated_conjecture)
c_in(c_Event_Oevent_OGets(c_Message_Oagent_OServer, c_Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_B), c_Message
= c¢_in(c_Message_Omsg_OKey(v_K), c_ Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evss)), tc_Message_Omsg
c_in(c_Message_Omsg_OCrypt(v_K, c_2Message_Omsg_ONonce(v_NB)), c_ZMessage_Oparts(c_Event_Oknows(c_Message_Oagent
= c-in(v_B, c_Event_Obad, tc_Message_Oagent ) cnf(cls_conjecturey, negated_conjecture)
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= c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_B), c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_A), c_Message_(
= c_in(c_Event_Oevent_OSays(v_A, v_B, c_ Message_Omsg_OMPair(v_U, c_ Message_Omsg_OCrypt(v_K, c_ Message_Omsg_ONor

SWV331-2.p Cryptographic protocol problem for Yahalom

c_in(v_evsg, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture, negated _conjecture)

= c.in(c-Message_Omsg_OKey(v_K), c_Event_Oused(v_evss), tc_Message_Omsg) cnf(cls_conjecture, , negated _conjecture)
c-in(v_K, c_Message_OsymKeys, tc_nat) cnf(cls_conjecture,, negated_conjecture)

c-in(c-Message_Omsg_OCrypt(v_K, c.Message_Omsg_ONonce(v_NB)), c_.Message_Oparts(c_Event_Oknows(c_Message_Oagent
(c-in(v_K, c_-Message_OsymKeys, tc_nat) and c_in(c_Message_Omsg_OCrypt(v_K, v_X), v_H, tc_2Message_Omsg)) = c_in(v K,
(c-in(v_K, c_Message_OkeysFor(c_Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs))), tc_nat) and c_in(v_K,c
c_in(c-Message_Omsg_OKey(v_K), c_Event_Oused(v_evs), tc_ZMessage_Omsg) cnf(cls_Yahalom_Onew__keys__not__used,, ax

SWV332-1.p Cryptographic protocol problem for Yahalom
include(’ Axioms/MSC001-0.ax’)
include(’ Axioms/MSC001-1.ax’)
include(’Axioms/SWV005-0.ax”)
include(’Axioms/SWV005-2.ax’)
include(’Axioms/SWV005-3.ax”)
include(’Axioms/SWV005-4.ax”)

)

)
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include(’Axioms/SWV005-5.ax’

include(’Axioms/SWV005-6.ax’

c-in(v_evsy, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture, negated_conjecture)

v_Aa # c_Message_Oagent_OServer cnf(cls_conjecture,, negated_conjecture)

- c.in(c_Event_Oevent_OSays(v_A, v_B, c_Message_Omsg_OMPair(v_U, c_Message_Omsg_OCrypt(v_K, c_ZMessage_Omsg_ONor
(v.U=vXand vB=vBa) = v.A#v.Aa cnf(cls_conjecture, |, negated_conjecture)

c_in(v_K, c_Message_OsymKeys, tc_nat) cnf(cls_conjecture,, negated_conjecture)

c_in(c_Event_Oevent_OGets(v_Aa, c_ Message_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public_OshrK(v_Aa), c_ Message_On
c-in(c_Event_Oevent_OSays(v_Aa, v_Ba, c_2Message_Omsg_OMPair(c_Message_ Omsg_OAgent(v_Aa), c_2Message_Omsg_ONonce
c_in(v_X, c_Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsy)), tc_Message_Omsg) enf(cls_conjectures, ne
- c.in(c-Message_Omsg_OKey(v_K), c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsy) ), tc_Message_Omsg
= c¢_in(c_Message_Omsg_OCrypt(v_K, c_ Message_Omsg_ONonce(v_NB)), c_ Message_Oparts(c_Event_Oknows(c_Message_Oage:
c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_B), c_ZMessage_Omsg_OMPair(c_Message_Omsg_OAgent(v_A), c_Message_O1
= c-in(v_B, c_Event_Obad, tc_Message_Oagent ) cnf(cls_conjecturegy, negated_conjecture)

SWV333-1.p Cryptographic protocol problem for Yahalom
include(’ Axioms/MSC001-0.ax’)
include(’ Axioms/MSC001-1.ax’)
include(’Axioms/SWV005-0.ax”)
include(’Axioms/SWV005-2.ax”)
include(’Axioms/SWV005-3.ax’)
include(’Axioms/SWV005-4.ax’)

)

)

P PN

include(’Axioms/SWV005-5.ax’

include(’Axioms/SWV005-6.ax’

c_in(v_evsy, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture, negated _conjecture)

v_Aa # c_Message_Oagent_OServer cnf(cls_conjecture; , negated_conjecture)

= c_in(c_Event_Oevent_OSays(v_A, v_B, ¢ Message_Omsg_OMPair(v_U, c_ Message_Omsg_OCrypt(v_K, c_ Message_Omsg_ONor
(v.U=vXand vB=vBa) = v_,A#v_Aa cnf(cls_conjecture;;, negated _conjecture)

c-in(v_K, c_Message_OsymKeys, tc_nat) cnf(cls_conjecture,, negated_conjecture)

c_in(c_Event_Oevent_OGets(v_Aa, c_Message_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public_OshrK(v_Aa), c_ZMessage_Onr
c_in(c_Event_Oevent_OSays(v_Aa, v_Ba, c_Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_Aa), c_2Message_Omsg_ONonce
c_in(v_X, c_ZMessage_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsy)), tc_Message_Omsg) cenf(cls_conjectures, ne
= c.in(c-Message_Omsg_OKey(v_K), c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsy) ), tc_Message_Omsg
c-in(c_Event_Oevent_OSays(v_A, v_B, c_.Message_-Omsg_-OMPair(v_Xa, c_ZMessage_Omsg_OCrypt(v_K, c_ZMessage_Omsg_ONon
c-in(c-Message_Omsg_OCrypt(c_Public_OshrK(v_B), c_ Message_Omsg_OMPair(c_Message_Omsg-OAgent(v_A), c_ZMessage_O1
= c.in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated _conjecture)

SWV333-2.p Cryptographic protocol problem for Yahalom
= c-in(c_Event_Oevent_OSays(v_A, v_B, c_Message_Omsg_OMPair(v_U, c_ZMessage_Omsg_OCrypt(v_K, c_ZMessage_Omsg_ONor
c_in(c_Event_Oevent_OSays(v_A, v_B, c_ZMessage_Omsg_OMPair(v_Xa, c_2Message_Omsg_OCrypt(v_K, c_Message_Omsg_ONon

SWV334-1.p Cryptographic protocol problem for Yahalom
include(’ Axioms/MSC001-0.ax’)
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include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax’)

include(’Axioms/SWV005-2.ax”)

include(’Axioms/SWV005-3.ax”)

include(’Axioms/SWV005-4.ax”)

include(’Axioms/SWV005-5.ax’)

include(’Axioms/SWV005-6.ax”)

c_in(v_evsy, c-Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture, negated_conjecture)

v_Aa # c_Message_Oagent_OServer cnf(cls_conjecture,, negated_conjecture)

= c.in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture;, negated _conjecture)

= c_in(c_Event_Oevent_OSays(v_A, v_B, ¢ Message_Omsg_OMPair(v_U, c_ Message_Omsg_OCrypt(v_K, c_ Message_Omsg_ONor
(v.NB=v NBaand vK=vKaand vU=v X and vB=v.Ba) = v.A#v_Aa cnf(cls_conjecture, 5, negated _conjectu
c-in(v_Ka, c_2Message_OsymKeys, tc_nat) cnf(cls_conjecture,, negated_conjecture)

c-in(c_Event_Oevent_OGets(v_Aa, c_Message_Omsg-OMPair(c_-Message_Omsg_OCrypt(c_Public_OshrK(v_Aa), c_ Message_On
c_in(c_Event_Oevent_OSays(v_Aa, v_Ba, c_Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_Aa), c_2Message_Omsg_ONonce
c_in(v_X, c_Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsy)), tc_Message_Omsg) cenf(cls_conjectures, ne
= c_in(c_Message_Omsg_OKey(v_K), c_ Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs,)), tc_Message_Omsg
c_in(c_Event_Oevent_OSays(v_A, v_B, c_ Message_Omsg_OMPair(v_Xa, c_ZMessage_Omsg_OCrypt(v_K, c Message_Omsg_ONon
c-in(c-Message_Omsg_OCrypt(v_K, c.Message_Omsg_ONonce(v_NB)), c_.Message_Oparts(c_Event_Oknows(c_-Message_Oagent
c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_B), c_Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_A), c_Message_O1

SWV334-2.p Cryptographic protocol problem for Yahalom
= c-in(c_Event_Oevent_OSays(v_A, v_B, c_2Message_Omsg_OMPair(v_U, c_ZMessage_Omsg_OCrypt(v_K, c_ZMessage_Omsg_ONor
c_in(c_Event_Oevent_OSays(v_A, v_B, c_ZMessage_Omsg_OMPair(v_Xa, c_2Message_Omsg_OCrypt(v_K, c_ZMessage_Omsg_ONon

SWV335-1.p Cryptographic protocol problem for Yahalom

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

include(’Axioms/SWV006-0.ax”)

include(’Axioms/SWV006-3.ax’)

c_in(v_evsf, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture, negated _conjecture)

c-in(v_X, c.Message_Osynth(c_Message_Oanalz(c_Event_Oknows(c-Message_Oagent_OSpy, v_evsf))), tc_ZMessage_Omsg) cr
= c_in(c-Message_Omsg_ONonce(v_NB), c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsf)), tc_Message_O1
c_in(c_Message_Omsg_OCrypt(v_K, c_ZMessage_Omsg_ONonce(v_NB)), c_ZMessage_Oparts(c_insert(v_X, c_Event_Oknows(c_Me
= c_in(c_Message_Omsg_OCrypt(v_K, c_ Message_Omsg_ONonce(v_NB)), c_ Message_Oparts(c_Event_Oknows(c_Message_Oage:
= c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_U, c_Message_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public.

SWV335-2.p Cryptographic protocol problem for Yahalom

c_in(v_X, c_ZMessage_Osynth(c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsf))), tc_Message_Omsg) c1
- c.in(c-Message_Omsg_ONonce(v_NB), c_2Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsf)), tc_Message_O1
c-in(c-Message_Omsg_OCrypt(v_K, c.Message_Omsg_-ONonce(v_NB)), c.Message_Oparts(c_insert(v_X, c_Event_Oknows(c_Me
= c-in(c-Message_Omsg_OCrypt(v_K, c_Message_Omsg-ONonce(v_NB)), c_Message_Oparts(c_Event_Oknows(c_Message_Oage:
c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_Message_Osynth(v_H), tc_ Message_Omsg) = (c_in(v_X, c_Message_Osynth(v_H),
(c-in(v-Z, c_Message_Oparts(c_insert(v_X, v_H, tc_Message_Omsg)), tc_Message_Omsg) and c_in(v_X, c_Message_Osynth(c_Me:
c_in(v_Z, c_union(c_Message_Osynth(c_Message_Oanalz(v_H)), c_ Message_Oparts(v_H), tc_Message_Omsg), tc_Message_Omsg)
c_in(c_Message_Omsg_ONonce(v_n), c_Message_Osynth(v_H), tc_Message_Omsg) = c_in(c_Message_Omsg_ONonce(v_n), v_H,
cin(v_c, c-2Message_Oanalz(v_H), tc_Message_-Omsg) = c_in(v_c, c_Message_Oparts(v_H), tc_ZMessage_Omsg) cnf(cls_Mess
cin(v_c,counion(v_A, v_B,t.a),t-a) = (cdn(v_c,v_B,t.a) or c.in(v_c,v_A, t_a)) cnf(cls_Set_OUnEy, axiom)

SWV336-1.p Cryptographic protocol problem for Yahalom

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

include(’Axioms/SWV006-0.ax’)

include(’Axioms/SWV006-3.ax’)

c_in(v_evsg, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture, negated _conjecture)

= c-in(c-Message_-Omsg_OKey(v_KAB), c_Event_Oused(v_evss), tc_ZMessage_Omsg) cnf(cls_conjecture,, negated_conjectur:
c_in(v_KAB, c_Message_OsymKeys, tc_nat) cnf(cls_conjecture,, negated _conjecture)
c_in(c_Event_Oevent_OGets(c_Message_Oagent_OServer, c_Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_B), c_Message
= c¢_in(c_Message_Omsg_ONonce(v_NB), c_ Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evss)), tc_Message_O
c_in(c_Message_Omsg_OCrypt(v_K, c_2Message_Omsg_ONonce(v_NB)), c_ZMessage_Oparts(c_Event_Oknows(c_Message_Oagent
c-in(c_Event_Oevent_OSays(c-Message_Oagent_OServer, v_Aa, c_2Message_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public_(
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= c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_U, c_ Message_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public.
(vNB=v NBaand vW =v.NA and vK =vKABand vV=vB) = vU#v.A cnf(cls_conjectureg, negated _conject

SWV336-2.p Cryptographic protocol problem for Yahalom
c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_Aa, c_ZMessage_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public_(
= c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_U, c_Message_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public.

SWV337-1.p Cryptographic protocol problem for Yahalom

include(’Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-2.ax’)

include(’Axioms/SWV006-0.ax’)

include(’Axioms/SWV006-3.ax’)

c_in(v_evsy, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture, negated _conjecture)

v_A # c_Message_Oagent_OServer cnf(cls_conjecture,, negated_conjecture)

c_in(v_K, c_Message_OsymKeys, tc_nat) cnf(cls_conjecture,, negated_conjecture)

c_in(c_Event_Oevent_OGets(v_A, c_ Message_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_ Message_Omsg
c-in(c_Event_Oevent_OSays(v_A, v_B, c_.Message_Omsg_-OMPair(c_Message_Omsg_OAgent(v_A), c_Message_-Omsg_ONonce(v_
c_in(v_X, c_Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsy)), tc_Message_Omsg) cnf(cls_conjectures, ne
- c_in(c-Message_Omsg_ONonce(v_NB), c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsy)), tc_Message_O
= c_in(c_Message_Omsg_OCrypt(v_K, c_ Message_Omsg_ONonce(v_NB)), c_ Message_Oparts(c_Event_Oknows(c_Message_Oage:
= c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_U, c_ Message_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public.

SWV337-2.p Cryptographic protocol problem for Yahalom

c_in(v_evsy, c_-Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture, negated _conjecture)
c_in(c_Event_Oevent_OGets(v_A, c_ Message_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_ Message_Omsg
= c_in(c_Message_Omsg_ONonce(v_NB), c_ Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsy)), tc_Message_O
= c-in(c_Event_Oevent_OSays(c_-Message_Oagent_OServer, v_U, c_ZMessage_Omsg_OMPair(c_Message_Omsg_-OCrypt(c_Public.
c_in(c_Message_Omsg_OMPair(v_X,v_Y), c_2Message_Oanalz(v_H), tc_Message_Omsg) = c_in(v_Y, c_Message_Oanalz(v_H), tc
c_in(c-Message_Omsg_OMPair(v_X,v_Y), c_2Message_Oanalz(v_H), tc_Message_Omsg) = c_in(v_X, c_Message_Oanalz(v_H), tc
c_in(v_c, c_Message_Oanalz(v_H), tc_ Message_Omsg) = c_in(v_c,c_Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_Mess
(c-in(v-A, c_Event_Obad, tc_Message_Oagent) and c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_A), v_X), c_Message_Oan
c-in(v_X, c_.Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_ZMessage_Omsg) cnf(cls_Public_OCrypt
(c-in(v_evs, c-Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_Omsg_OCrypt(c-Public_OshrK(v_A),
(cin(v_A, c_Event_Obad, tc_Message_Oagent) or c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_A, c_Message_Om
(cin(v_evs, ¢c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OGets(v_B, v_X), c_List_Oset(v_e
c_in(v_X, c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) cnf(cls_Yahalom_OGet

SWV338-1.p Cryptographic protocol problem for Yahalom
include(’Axioms/MSC001-0.ax’)
include(’Axioms/MSC001-1.ax’
include(’Axioms/SWV005-0.ax’
include(’Axioms/SWV005-2.ax’
include(’Axioms/SWV005-3.ax’
include(’Axioms/SWV005-4.ax”)

(cin(v_K, c_Message_OkeysFor(c_Message_Oparts(c_insert(v_X, v_G, tc_Message_Omsg))), tc_nat) and c_in(v_X, c_Message_O:s
(c-in(v_K, c_Message_OkeysFor(c_Message_Oparts(c_union(v_G, v_H, tc_Message_Omsg))), tc_nat) or c_in(c_Message_Omsg_O]
c-in(v_K, c_Message_OsymKeys, tc_nat) cnf(cls_conjecturey, negated_conjecture)

c_in(v_evsf, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture , negated_conjecture)

c_in(v_X, c_Message_Osynth(c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsf))), tc_Message_Omsg) cr
- c.in(c-Message_Omsg_OKey(v_K), c_Message_Oparts(c_insert(v_X, c_emptyset, tc_Message_Omsg) ), tc_Message_Omsg) C
= c_in(c_Message_Omsg_OKey(v_K), c_Event_Oused(v_evsf), tc_Message_Omsg) cnf(cls_conjecture,, negated_conjecture)
c-in(v_K, c.Message_OkeysFor(c_Message_Oparts(c-insert(v_X, c_Event_Oknows(c-Message_Oagent_OSpy, v_evsf), tc_Message.
cin(v_K, c_Message_OkeysFor(c_Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsf))), tc_nat) = c_in(c_Mess

— — —

SWV338-2.p Cryptographic protocol problem for Yahalom

c_in(v_c, c_ Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) = c_in(v_c, c_Event_Oused
(c-n(v_K, c-Message_OkeysFor(c_Message_Oparts(c_insert(v_X, v_G, tc_ZMessage_-Omsg))), tcnat) and c_in(v_X, c_ZMessage_Os
(c-in(v_K, c_Message_OkeysFor(c_Message_Oparts(c_union(v_G, v_H, tc_Message_Omsg))), tc_nat) or c_in(c_Message_Omsg_O]
c_in(v_y, c_Message_OsymKeys, tc_nat) = c_-Message OinvKey(v_y) = v_y cnf(cls_Public_OinvKey_ K, axiom)
c_union(v_y,v_y,t.a) = v_.y cnf(cls_Set_OUn__absorbg, axiom)

c_in(v_K, c_Message_OsymKeys, tc_nat) cnf(cls_conjecturey, negated_conjecture)

c-in(v_X, c.Message_Osynth(c_Message_Oanalz(c_Event_Oknows(c-Message_Oagent_OSpy, v_evsf))), tc_ZMessage_Omsg) cr
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= c_in(c_Message_Omsg_OKey(v_K), c_Event_Oused(v_evsf), tc_Message_Omsg) cnf(cls_conjecture,, negated_conjecture)
c_in(v_K, c_Message_OkeysFor(c_Message_Oparts(c_insert(v_X, c_Event_Oknows(c_Message_Oagent_OSpy, v_evsf), tc_Message.
cin(v_K, c_Message_OkeysFor(c_Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsf))), tc_nat) = c_in(c_Mess

SWV339-1.p Cryptographic protocol problem for Yahalom
include(’ Axioms/MSC001-0.ax’)
include(’Axioms/MSC001-1.ax’
include(’Axioms/SWV005-0.ax’
include(’Axioms/SWV005-2.ax’
include(’Axioms/SWV005-3.ax’
include(’Axioms/SWV005-4.ax”)

(cin(v_K, c_Message_OkeysFor(c_Message_Oparts(c_insert(v_X, v_G, tc_Message_Omsg))), tcnat) and c_in(v_X, c_Message_O:s
(c-in(v_K, c_Message_OkeysFor(c_Message_Oparts(c_union(v_G, v_H, tc_Message_Omsg))), tc_nat) or c_in(c_Message_Omsg_O]
c-in(v_K, c_Message_OsymKeys, tc_nat) cnf(cls_conjecturey, negated_conjecture)

c_in(v_evsg, c-Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture , negated_conjecture)

= c.in(c-Message_Omsg_OKey(v_KAB), c_Event_Oused(v_evss), tc_ZMessage_Omsg) cenf(cls_conjecture,, negated _conjecture
c_in(v_KAB, c_Message_OsymKeys, tc_nat) cnf(cls_conjectures, negated _conjecture)
c_in(c_Event_Oevent_OGets(c_Message_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_B), c_Message
v.K #v.KAB cnf(cls_conjectures, negated _conjecture)

= c-in(c-Message_-Omsg_OKey(v_K), c_Event_Oused(v_evss), tc_Message_Omsg) cnf(cls_conjecturey, negated_conjecture)
c_in(v_K, c_Message_OkeysFor(c_Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs3))), tc_nat) = c_in(c_Mes:
v_K = c_Public_.OshrK(v_B) or v_.K = c¢_Public_OshrK(v_A) cnf(cls_conjectureg, negated_conjecture)

AA,_\/_\
— — —

SWV339-2.p Cryptographic protocol problem for Yahalom

= c.in(c-Message_Omsg_OKey(v_K), c_Event_Oused(v_evss), tc_Message_Omsg) cnf(cls_conjectureg, negated _conjecture)
v_K = c_Public_.OshrK(v_B) or v_.K = c_Public_OshrK(v_A) cnf(cls_conjectureg, negated_conjecture)
c_in(c-Message_Omsg_OKey(c_Public_OshrK(v_A)), c_Event_Oused(v_evs), tc_Message_Omsg) cnf(cls_Public_OshrK__in_;

SWV340-1.p Cryptographic protocol problem for Yahalom
include(’Axioms/MSC001-0.ax’)
include(’Axioms/MSC001-1.ax’
include(’Axioms/SWV005-0.ax’
include(’Axioms/SWV005-2.ax’
include(’Axioms/SWV005-3.ax’
include(’Axioms/SWV005-4.ax’)

(cin(v_K, c_Message_OkeysFor(c_Message_Oparts(c_insert(v_X, v_G, tc_Message_Omsg))), tcnat) and c_in(v_X, c_Message_O:s
(cin(v_K, c_Message_OkeysFor(c_Message_Oparts(c_union(v_G, v_H, tc_Message_Omsg))), tc_nat) or c_in(c_Message_Omsg_O]
c-in(v_K, c_Message_OsymKeys, tc_nat) cnf(cls_conjecture,, negated_conjecture)

c_in(v_evsy, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture; , negated _conjecture)

c_in(v_K, c_Message_OkeysFor(c_Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsy))), tc_nat) = c_in(c_Mes:
v_A # c_Message_Oagent_OServer cnf(cls_conjecture,, negated_conjecture)

c_in(v_Ka, c_Message_OsymKeys, tc_nat) cnf(cls_conjectures, negated_conjecture)

c-in(c_Event_Oevent_OGets(v_A, c_.Message_Omsg-OMPair(c_Message_Omsg_OCrypt(c_Public_.OshrK(v_A), c_ZMessage_Omsg
c-in(c_Event_Oevent_OSays(v_A, v_B, c.Message_Omsg_-OMPair(c_Message_Omsg_OAgent(v_A), c_Message_-Omsg_-ONonce(v_
c-in(v_X, C,Message,Oparts(C,Event,Oknows(C,Message,Oagent,OSpy, v_evsy)), tc_Message_Omsg) enf(cls_conjectureg, ne
- c.in(c-Message_Omsg_OKey(v_K), c_Message_Oparts(c_insert(v_X, c_insert(c_Message_Omsg_OCrypt(v_Ka, c_Message_Oms
= c¢_in(c_Message_Omsg_OKey(v_K), c_Event_Oused(v_evsy ), tc_Message_Omsg) cnf(cls_conjectureg, negated _conjecture)
v.K=v.Ka cnf(cls_conjecturey, negated_conjecture)

AA,_\,_\
— — —

SWV340-2.p Cryptographic protocol problem for Yahalom

c_in(v_evsy, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)
c_in(c_Event_Oevent_OGets(v_A, c_Message_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public_OshrK(v_A), c_Message_Omsg
= c¢_in(c_Message_Omsg_OKey(v_K), c_Event_Oused(v_evsy ), tc_Message_Omsg) cnf(cls_conjectureg, negated _conjecture)
v.K=vKa cnf(cls_conjecturey, negated_conjecture)

c-in(v_c, c_Message_Oparts(c_Event_Oknows(c_-Message_Oagent_OSpy, v_evs)), tc_-Message_Omsg) = c_in(v_c, c_Event_Oused
cin(c-Message-Omsg-OMPair(v_X, v_.Y), c-Message_Oparts(v_H), tc_Message_Omsg) = c_in(v_Y, c_Message_Oparts(v_H), tc
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_2Message_Oparts(v_H), tc_Message_Omsg) = c_in(v_X, c_2Message_Oparts(v_H), tc
c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_ Message_Oparts(v_H), tc_ Message_Omsg) = c_in(v_X, c_.Message_Oparts(v_H), tc
cin(v_X,v_H, tc_Message_Omsg) = c.in(v_X, c_Message_Oparts(v_H), tc_.Message_Omsg) cnf(cls_Message_Oparts_Olnj,
c_Message_Oparts(c-Message_Oanalz(v_H)) = c_Message_Oparts(v_H) cnf(cls-Message_Oparts__analz,, axiom)
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(cin(v_evs, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OGets(v_B, v_X), c_List_Oset(v_e
c_in(v_X, c_.Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) cnf(cls_Yahalom_OGet

SWV341-2.p Cryptographic protocol problem for Yahalom

= c.in(c-Message_Omsg_OKey(v_K), c_Event_Oused(v_evss), tc_Message_Omsg) cnf(cls_conjecture; , negated _conjecture)
c_in(c_Message_Omsg_OKey(v_K), c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evss)), tc_Message_Omsg)
c_in(v_c, c_ Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) = c_in(v_c, c_Event_Oused
c_in(v_X, c_.Message_Oanalz(v_H), tc_Message_Omsg) = c_in(v_X, c_Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_Me

SWV342-2.p Cryptographic protocol problem for Yahalom
- cin(c-Message-Omsg-OKey(v_K), c_.Event_Oused(v_evss), tc_Message_Omsg) cnf(cls_conjectures, negated_conjecture)
c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_A, c_Message_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public_O
c_in(c_Event_Oevent_OSays(v_A, v_B, v_X), ¢_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) = c_in(v_X, c_Message_O:
c_in(v_c, c_Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) = c_in(v_c, c_.Event_Oused
c-in(c-Message_-Omsg_OMPair(v_X, v_Y), c_2Message_Oanalz(v_H), tc_Message_Omsg) = c_in(v.Y, c-Message_Oanalz(v_H), tc
c-in(c-Message_-Omsg_OMPair(v_X, v_Y), c_2Message_Oparts(v_H), tc_Message_Omsg) = c.in(v_Y, c-Message_Oparts(v_H), tc
c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_Message_Oparts(v_H), tc_Message_Omsg) = c_in(v_X, c_Message_Oparts(v_H), tc
cin(v_X,v_H, tc_Message_Omsg) = c.in(v_X, c_Message_Oparts(v_H), tc_2Message_Omsg) cnf(cls_Message_Oparts_Olnj,,
C,MeSbage,Opartb(C,Message,Oanalz(V,H)) = ¢_Message_Oparts(v_H) cnf(cls_Message_Oparts__analz, axiom)

SWV343-2.p Cryptographic protocol problem for Yahalom

c-in(c_Event_Oevent_OSays(c-Message_Oagent_OServer, v_A, c_2Message_ Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public_.O
= c.in(c-Message_Omsg_OKey(v_K), c_Event_Oused(v_evss), tc_Message_Omsg) cnf(cls_conjectures, negated _conjecture)
c_in(c_Event_Oevent_OSays(v_A, v_B, v_X), c_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) = c_in(v_X, c_2Message_O:
c_in(v_c, c_Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) = c_in(v_c, c_Event_Oused
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_2Message_Oanalz(v_H), tc_Message_Omsg) = c_in(v_Y, c_Message_Oanalz(v_H), tc
c-in(c-Message_-Omsg_OMPair(v_X, v_Y), c_2Message_Oparts(v_H), tc_Message_Omsg) = c.in(v_Y, c-Message_Oparts(v_H), tc
c-in(c-Message_-Omsg_OCrypt(v_K, v_X), c_ZMessage_Oparts(v_H), tc_Message_Omsg) = c.in(v_X, c_.Message_Oparts(v_H), tc
cin(v_X,v_H, tc_Message_Omsg) = c.in(v_X, c_2Message_Oparts(v_H), tc_2Message_Omsg) cnf(cls_Message_Oparts_Olnj,,
c_Message_Oparts(c_-Message_Oanalz(v_H)) = c_Message_Oparts(v_H) cnf(cls_Message_Oparts__analz, axiom)

SWV344-2.p Cryptographic protocol problem for Yahalom

= c-in(c-Message_Omsg_OKey(v_K), c_Event_Oused(v_evss), tc_ZMessage_-Omsg) cnf(cls_conjectures, negated_conjecture)
c-in(c_Event_Oevent_OSays(c-Message_Oagent_OServer, v_A, c_2Message_ Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public_.O
c_in(c_Event_Oevent_OSays(v_A, v_B, v_X), c_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) = c_in(v_X, c_2Message_O:
c_in(v_c, c_Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_2Message_Omsg) = c_in(v_c, c_.Event_Oused
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_ Message_Oanalz(v_H), tc_ Message_Omsg) = c_in(v_Y, c_Message_Oanalz(v_H), tc
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_Message_Oparts(v_H), tc_ Message_Omsg) = c_in(v_Y, c_Message Oparts(v_H), tc
c-in(c-Message_-Omsg_OCrypt(v_K, v_X), c_ZMessage_Oparts(v_H), tc_Message_Omsg) = c.in(v_X, c_.Message_Oparts(v_H), tc
cin(v_X,v_H, tc_ Message_Omsg) = c.in(v_X, c_Message_Oparts(v_H), tc_2Message_Omsg) enf(cls_Message_Oparts_Olnj,,
c_Message_Oparts(c_-Message_Oanalz(v_H)) = c_Message_Oparts(v_H) cnf(cls_Message_Oparts__analz, axiom)

SWV345-2.p Cryptographic protocol problem for Yahalom

(c_in(v_evs, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OSays(c_-Message_Oagent_OServ
v.nb = v.nb H cnf(cls_Yahalom_Ounique__session__keys__dest,, axiom)

c_in(v_evso, c_Yahalom_Oyahalom, tc_List_Olist (tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)
c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_Aa, c_ZMessage_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public_(
c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_A, ¢ Message_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public_O
v_nb # ¢_Message_Omsg_ONonce(v_NB) cnf(cls_conjecture,, negated_conjecture)

SWV346-2.p Cryptographic protocol problem for Yahalom

(c-in(v_evs, c-Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OSays(c-Message_Oagent_OServ
v_na = vonaH enf(cls_Yahalom_Ounique__session__keys__dest,, axiom)

c_in(v_evso, c_Yahalom_Oyahalom, tc_List_Olist (tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)
c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_Aa, c_ZMessage_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public_(
c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_A, ¢ Message_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public_O
v_na # c_Message_-Omsg_ONonce(v_NA) cnf(cls_conjecture,, negated_conjecture)

SWV347-1.p Cryptographic protocol problem for Yahalom
include(’ Axioms/MSC001-0.ax’)
include(’ Axioms/MSC001-1.ax’)
include(’Axioms/SWV005-0.ax’)
include(’Axioms/SWV005-2.ax’)
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include(’Axioms/SWV005-3.ax’)

include(’Axioms/SWV005-4.ax’)

include(’Axioms/SWV005-5.ax”)

include(’Axioms/SWV005-7.ax”)

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) cenf(cls_conjecture, negated _conjecture)

= c¢.in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated_conjecture)

c_in(v_Aa, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,;, negated_conjecture)

c_in(v_evsg, c-Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)

- c-in(c-Message_Omsg_-OKey(v_KAB), c_Event_Oused(v_evss), tc_ZMessage_Omsg) cnf(cls_conjectures, negated_conjectur:
c_in(v_KAB, c_Message_OsymKeys, tc_nat) cnf(cls_conjecture,, negated_conjecture)
c_in(c_Event_Oevent_OGets(c_Message_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_Ba), c_Messag
= c¢_in(c_Event_Oevent_ONotes(c_Message_Oagent_OSpy, c_Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Messe
c-in(c_Event_Oevent_OSays(v_B, c_.Message_Oagent_OServer, c_Message_Omsg_-OMPair(c_Message_Omsg_OAgent(v_B), c_Mes
= c-in(c_Message_Omsg_ONonce(v_NB), c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evss)), tc_ZMessage_O
c_in(v_Aa, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated _conjecture)

SWV347-2.p Cryptographic protocol problem for Yahalom
(c-in(v_evs, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OGets(v_S_H, c_ZMessage_Omsg_(
(c-in(v_nb, c-Message_Oanalz(c_Event_Oknows(c-Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) or v_.A_H = v_A) cnf

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) enf(cls_conjecture, negated _conjecture)
c_in(v_Aa, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,;, negated_conjecture)
c_in(v_evsg, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)

c_in(c_Event_Oevent_OGets(c_Message_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_Ba), c_Messag
c-in(c_Event_Oevent_OSays(v_B, c_ZMessage_Oagent_OServer, c_Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_B), c_Mes
= c.in(c-Message_Omsg_ONonce(v_NB), c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evss)), tc_Message_O

SWV348-1.p Cryptographic protocol problem for Yahalom

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax”)

include(’Axioms/SWV005-2.ax”)

include(’Axioms/SWV005-3.ax’)

include(’Axioms/SWV005-4.ax’)

include(’Axioms/SWV005-5.ax”)

include(’Axioms/SWV005-7.ax’)

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) enf(cls_conjecture, negated _conjecture)

= c.in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture; , negated_conjecture)

= c¢_in(c_Message_Omsg_ONonce(v_NB), c_ Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsy)), tc_Message_O
c_in(c_Message_Omsg_OKey(v_K), c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsy)), tc_Message_Omsg)
c_in(v_evsy, c-Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)

v_Aa # c_Message_Oagent_OServer cnf(cls_conjectures, negated_conjecture)

c_in(v_K, c_Message_OsymKeys, tc_nat) cenf(cls_conjecture,, negated_conjecture)

c_in(c_Event_Oevent_OGets(v_Aa, c_ Message_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public_OshrK(v_Aa), c_ Message_On
c_in(c_Event_Oevent_OSays(v_Aa, v_Ba, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_Aa), c_ Message_Omsg_ONonce
c-in(v_X, c.Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evsy)), tc_ZMessage_Omsg) cnf(cls_conjecture,, ne
= c-in(c_Event_Oevent_ONotes(c_Message_Oagent_OSpy, c-Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Messe
c_in(c_Event_Oevent_OSays(v_B, c_ZMessage_Oagent_OServer, c_ZMessage_Omsg_OMPair(c_Message_Omsg_-OAgent(v_B), c_Mes

SWV349-1.p Cryptographic protocol problem for Yahalom
include(’ Axioms/MSC001-0.ax’)
include(’Axioms/MSC001-1.ax’)
include(’Axioms/SWV005-0.ax”)
include(’Axioms/SWV005-2.ax’)
include(’Axioms/SWV005-3.ax’)
include(’Axioms/SWV005-4.ax’)

)

P P LN

include(’Axioms/SWV005-5.ax’

include(’Axioms/SWV005-7.ax”)

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture, negated _conjecture)

= c¢.in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated_conjecture)

c_in(v_evso, c_Yahalom_Oyahalom, tc_List_Olist (tc_Event_Oevent)) cnf(cls_conjecture,, negated _conjecture)

c-in(c_Event_Oevent_OSays(c-Message_Oagent_OServer, v_Aa, c_2Message_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public_(
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= c_in(c_Event_Oevent_ONotes(c_Message_Oagent_OSpy, c_Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Messe
c_in(c_Event_Oevent_OSays(v_B, c_ Message_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_B), c_Mes
c-in(c_Event_Oevent_ONotes(c-Message_Oagent_OSpy, c-Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Messag
(v_U = c_Message_Omsg_OKey(v_K) and v.NA = v.NB) = v_.NB # v_NBa cnf(cls_conjecturey, negated_conjecture)

SWV349-2.p Cryptographic protocol problem for Yahalom
= c-in(c_Event_Oevent_ONotes(c-Message_Oagent_OSpy, c-Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Messz
c-in(c_Event_Oevent_ONotes(c-Message_Oagent_OSpy, c-Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Messag

SWV350-1.p Cryptographic protocol problem for Yahalom
include(’ Axioms/MSC001-0.ax’)
include(’ Axioms/MSC001-1.ax’)
include(’Axioms/SWV005-0.ax”)
include(’Axioms/SWV005-2.ax”)
include(’Axioms/SWV005-3.ax’)
include(’Axioms/SWV005-4.ax’)

)

P P LN

include(’Axioms/SWV005-5.ax’

include(’Axioms/SWV005-7.ax’)

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) enf(cls_conjecture, negated _conjecture)

= c.in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture; , negated_conjecture)

c_in(v_evso, ¢_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)

c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_Aa, c_Message_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public_(
= c-in(c_Event_Oevent_ONotes(c_Message_Oagent_OSpy, c-Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Messe
c_in(c_Event_Oevent_OSays(v_B, c_ZMessage_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_-OAgent(v_B), c_Mes
c_in(c_Event_Oevent_ONotes(c_Message_Oagent_OSpy, c_Message_Omsg_-OMPair(c_Message_Omsg_ONonce(v_NA), c_Messag
v_U = ¢ Message_Omsg_OKey(v.K) = v_.NA # v _NAa cnf(cls_conjectureg, negated _conjecture)

SWV350-2.p Cryptographic protocol problem for Yahalom
= c_in(c_Event_Oevent_ONotes(c_Message_Oagent_OSpy, c_Message_Omsg_-OMPair(c_Message_Omsg_ONonce(v_NA), c_Messe
c_in(c_Event_Oevent_ONotes(c_Message_Oagent_OSpy, c_Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Messag

SWV351-1.p Cryptographic protocol problem for Yahalom
include(’Axioms/MSC001-0.ax’)
include(’ Axioms/MSC001-1.ax’)
include(’Axioms/SWV005-0.ax’)
include(’Axioms/SWV005-2.ax’)
include(’Axioms/SWV005-3.ax’)
include(’Axioms/SWV005-4.ax’)

)

PP PPN

include(’Axioms/SWV005-5.ax’

include(’Axioms/SWV005-7.ax”)

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated _conjecture)

= c.in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture, , negated_conjecture)

(v_U = c_Message_-Omsg_OKey(v_K) and v.NA = v.NAa) = v_.NB # v_NBa cnf(cls_conjecture,, negated_conjecture)
c-in(v_evso, c_Yahalom_Oyahalom, tc_List_Olist (tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)

c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_Aa, c_Message_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public_(
= c_in(c_Event_Oevent_ONotes(c_Message_Oagent_OSpy, c_2Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Messe
c_in(c_Event_Oevent_OSays(v_B, c_ Message_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_B), c_Mes
c-in(c_Event_Oevent_ONotes(c-Message_Oagent_OSpy, c-Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Messag
c_in(c-Message_Omsg_ONonce(v_NB), c_2Message_Oanalz(c_insert(c-Message_Omsg_OKey(v_K), c_Event_Oknows(c_Message_(

SWV351-2.p Cryptographic protocol problem for Yahalom
= c_in(c_Event_Oevent_ONotes(c_Message_Oagent_OSpy, c_Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Messe
c-in(c_Event_Oevent_ONotes(c-Message_Oagent_OSpy, c-Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Messag

SWV352-1.p Cryptographic protocol problem for Yahalom
include(’Axioms/MSC001-0.ax’)
include(’ Axioms/MSC001-1.ax’)
include(’Axioms/SWV005-0.ax’)
include(’Axioms/SWV005-2.ax”)
include(’Axioms/SWV005-3.ax”)
include(’Axioms/SWV005-4.ax’)
include(’Axioms/SWV005-5.ax’)
include(’Axioms/SWV005-7.ax’)
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—c.in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated _conjecture)
= c.in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated_conjecture)
c_in(v_evso, c_Yahalom_Oyahalom, tc_List_Olist (tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)

c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_Aa, c_ZMessage_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public_(
- c_in(c_Event_Oevent_ONotes(c_Message_Oagent_OSpy, c_Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Messz
c_in(c_Event_Oevent_OSays(v_B, c_ Message_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_B), c_Mes
= c.in(c-Message_Omsg_ONonce(v_NB), c_2Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evso)), tc_Message_O
(v_U = c_Message-Omsg_OKey(v_K) and v.NA = v.NB) = v_NB # v_NBa cnf(cls_conjectureg, negated_conjecture)

SWV353-1.p Cryptographic protocol problem for Yahalom

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax”)

include(’Axioms/SWV005-2.ax”)

include(’Axioms/SWV005-3.ax’)

include(’Axioms/SWV005-4.ax’)

include(’Axioms/SWV005-5.ax”)

include(’Axioms/SWV005-7.ax”)

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) enf(cls_conjecture, negated _conjecture)

= c.in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture; , negated_conjecture)

c_in(v_evso, ¢c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)
c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_Aa, c_Message_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public_(
= c-in(c_Event_Oevent_ONotes(c_Message_Oagent_OSpy, c-Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Messe
c_in(c_Event_Oevent_OSays(v_B, c_ZMessage_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_-OAgent(v_B), c_Mes
- c.in(c-Message_Omsg_ONonce(v_NB), c_2Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evso)), tc_Message_O
v_U = ¢ Message_Omsg_OKey(v.K) = v_.NA # v _NAa cnf(cls_conjectureg, negated _conjecture)

P P LN

SWV353-2.p Cryptographic protocol problem for Yahalom

c_in(v_evso, c_Yahalom_Oyahalom, tc_List_Olist (tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)
c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_Aa, c_ZMessage_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public_(
c_in(c_Event_Oevent_OSays(v_B, c_ Message_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_B), c_Mes
= c-in(c-Message_Omsg_ONonce(v_NB), c.Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evso)), tc_Message_O
v_U = c_.Message_Omsg_OKey(v.K) = v_NA # v_.NAa cnf(cls_conjectureg, negated_conjecture)

(c_in(v_evs, ¢c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServ
c_in(c_Event_Oevent_OGets(c_Message_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_B), c_Message
(c_in(v_evs, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OGets(v_S_H, c_ZMessage_Omsg_(
(c-in(v_nb, c_2Message_Oanalz(c_Event_Oknows(c-Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) or v.NA_H = v_.NA)

SWV354-1.p Cryptographic protocol problem for Yahalom

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax”)

include(’Axioms/SWV005-2.ax”)

include(’Axioms/SWV005-3.ax’)

include(’Axioms/SWV005-4.ax’)

include(’Axioms/SWV005-5.ax”)

include(’Axioms/SWV005-7.ax’)

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) enf(cls_conjecture, negated _conjecture)

= c.in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture; , negated_conjecture)

c_in(v_evso, ¢c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)
c_in(c_Event_Oevent_OSays(c_Message_Oagent_OServer, v_Aa, c_Message_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public_(
= c-in(c_Event_Oevent_ONotes(c-Message_Oagent_OSpy, c-Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Messe
c_in(c_Event_Oevent_OSays(v_B, c_ZMessage_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg-OAgent(v_B), c_Mes
- c_in(c-Message_Omsg_ONonce(v_NB), c_2Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evso)), tc_Message_O
c_in(c_Message_Omsg_ONonce(v_NB), c_ Message_Oanalz(c_insert(c_Message_Omsg_OKey(v_K), c_Event_Oknows(c_Message_(
(v_U = c_Message_Omsg_OKey(v_K) and v.NA = v.NAa) = v_NB # v.NBa cnf(cls_conjecturey, negated _conjecture)

P PN

SWV355-1.p Cryptographic protocol problem for Yahalom
include(’Axioms/MSC001-0.ax’)
include(’ Axioms/MSC001-1.ax’)
include(’Axioms/SWV005-0.ax’)
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"Axioms/SWV005-2.ax’
"Axioms/SWV005-3.ax’
include(’Axioms/SWV005-4.ax’
include(’Axioms/SWV005-5.ax’
include(’Axioms/SWV005-7.ax”)

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated _conjecture)

= c.in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture; , negated_conjecture)

c_in(v_evsy, c-Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)

- cin(c-Message-Omsg-ONonce(v_NB), c_Event_Oused(v_evsy ), tc_ZMessage_-Omsg) cnf(cls_conjecture,, negated_conjectur
- c_in(c_Event_Oevent_ONotes(c_Message_Oagent_OSpy, c_Message_Omsg_-OMPair(c_Message_Omsg_ONonce(v_NA), c_Messz
c_in(c_Event_Oevent_OSays(v_B, c_ZMessage_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_B), c_Mes
= c¢_in(c_Message_Omsg_ONonce(v_NB), c_ Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs;)), tc_Message_O

include
include

AA,_\,_\
— — — —

SWV355-2.p Cryptographic protocol problem for Yahalom

c_in(c_Event_Oevent_OSays(v_A, v_B, v_X), ¢_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) = c_in(v_X, c_Event_Okne
c_in(v_c, c_Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) = c_in(v_c, c_.Event_Oused
c-in(c-Message_-Omsg_OMPair(v_X, v_Y), c_2Message_Oparts(v_H), tc_Message_Omsg) = c.in(v_Y, c-Message_Oparts(v_H), tc
c-in(c-Message_Omsg_OCrypt(v_K, v_X), c_Message_Oparts(v_H), tc_Message_Omsg) = c.in(v_X, c_.Message_Oparts(v_H), tc
cin(v_X,v_H, tc_ Message_Omsg) = c.in(v_X, c_Message_Oparts(v_H), tc_2Message_Omsg) cnf(cls_Message_Oparts_Olnj,,
= c.in(c-Message_Omsg_ONonce(v_NB), c_Event_Oused(v_evs; ), tc_Message_Omsg) cnf(cls_conjectures, negated _conjectur
c_in(c_Event_Oevent_OSays(v_B, c_ Message_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_B), c_Mes

SWV356-1.p Cryptographic protocol problem for Yahalom

include(’Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax”)

include(’Axioms/SWV005-2.ax”)

include(’Axioms/SWV005-3.ax”)

include(’Axioms/SWV005-4.ax”)

include(’Axioms/SWV005-5.ax’)

include(’Axioms/SWV005-7.ax’)

= c-in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated_conjecture)

= c.in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture; , negated_conjecture)

c_in(v_evss, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated _conjecture)

= c¢_in(c_Message_Omsg_ONonce(v_NB), c_Event_Oused(v_evss), tc_Message_Omsg) cnf(cls_conjectures, negated_conjectur
c_in(c_Event_Oevent_OGets(v_B, c_2Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_A), c_2Message_Omsg_-ONonce(v_NA)
= c-in(c_Event_Oevent_ONotes(c-Message_Oagent_OSpy, c-Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Messz
= c-in(c_Event_Oevent_OSays(v_B, c_Message_Oagent_OServer, c_Message_Omsg_OMPair(c_Message_-Omsg_OAgent(v_B), c.M
c_in(c_Message_Omsg_ONonce(v_NB), c_2Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evss)), tc_Message_Om

SWV356-2.p Cryptographic protocol problem for Yahalom

= c-in(c_Message_Omsg_ONonce(v_NB), c_Event_Oused(v_evss), tc_Message_Omsg) cnf(cls_conjectures, negated_conjectur
c_in(c_Message_Omsg_ONonce(v_NB), c_2Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evss)), tc_Message_Om
c_in(v_c, c_Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) = c_in(v_c, c_Event_Oused
c_in(v_X, c_.Message_Oanalz(v_H), tc_Message_Omsg) = c_in(v_X, c_Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_Me

SWV357-1.p Cryptographic protocol problem for Yahalom

include(’Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax’)

include(’Axioms/SWV005-2.ax’)

include(’Axioms/SWV005-3.ax”)

include(’Axioms/SWV005-4.ax’)

include(’Axioms/SWV005-5.ax’)

include(’Axioms/SWV005-7.ax’)

—cin(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated_conjecture)

= c.in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture;, negated _conjecture)

c_in(v_evss, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated _conjecture)

= c¢_in(c_Message_Omsg_ONonce(v_NBa), c_Event_Oused(v_evss), tc_Message_Omsg) cnf(cls_conjectures, negated _conjectu
c_in(c_Event_Oevent_OGets(v_Ba, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_Aa), c_ Message_Omsg_ONonce(v_NI
= c-in(c_Event_Oevent_ONotes(c-Message_Oagent_OSpy, c-Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Messe
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= c¢_in(c_Message_Omsg_ONonce(v_NB), c_ Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evss)), tc_Message_O
c_in(c_Event_Oevent_OSays(v_B, c_ Message_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_B), c_Mes
c-in(v_Ba, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjectureg, negated_conjecture)

SWV357-2.p Cryptographic protocol problem for Yahalom

c_in(v_evsg, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated _conjecture)
c-in(c_Event_Oevent_OGets(v_Ba, c_ZMessage_Omsg_OMPair(c_Message_Omsg_OAgent(v_Aa), c_ Message_Omsg_ONonce(v_NI
= c-in(c-Message_Omsg_ONonce(v_NB), c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evss)), tc_Message_O
c_in(c_Message_Omsg_OMPair(v_X,v_Y), c_2Message_Oanalz(v_H), tc_Message_Omsg) = c_in(v_Y, c_Message_Oanalz(v_H), tc
(c_in(v_evs, ¢c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OGets(v_B, v_X), c_List_Oset(v_e
c_in(v_X, c_ZMessage_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) cnf(cls_Yahalom_OGet

SWV358-1.p Cryptographic protocol problem for Yahalom

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax”)

include(’Axioms/SWV005-2.ax’)

include(’Axioms/SWV005-3.ax”)

include(’Axioms/SWV005-4.ax”)

include(’Axioms/SWV005-5.ax’)

include(’Axioms/SWV005-7.ax’)

—cin(v_A, c_Event_Obad, tc_Message_Oagent) cenf(cls_conjecturey, negated_conjecture)

= c-in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture;, negated_conjecture)

c_in(v_evss, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated _conjecture)

- c.in(c-Message_Omsg_ONonce(v_NB), c_Event_Oused(v_evss), tc_Message_Omsg) cnf(cls_conjectures, negated_conjectur
c_in(c_Event_Oevent_OGets(v_Ba, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_Aa), c_ Message_Omsg_ONonce(v_N/
= c_in(c_Event_Oevent_ONotes(c_Message_Oagent_OSpy, c_ZMessage_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Messe
= c-in(c_Message_Omsg_-ONonce(v_NB), c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evss)), tc_ZMessage_O
c_in(c_Event_Oevent_OSays(v_B, c_ZMessage_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_-OAgent(v_B), c_Mes
c_in(v_Ba, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjectureg, negated _conjecture)

Pl LGPy

SWV358-2.p Cryptographic protocol problem for Yahalom

cin(c_Event_Oevent_OSays(v_A, v_B, v_X), c_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) = c_in(v_X, c_Event_Okn
c_in(v_c, c_Message_Oparts(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) = c_in(v_c, c_.Event_Oused
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_ Message_Oparts(v_H), tc_Message_Omsg) = c_in(v_Y, c_Message Oparts(v_H), tc
c_in(c_Message_Omsg_OCrypt(v_K, v_X), c_Message_Oparts(v_H), tc_Message_Omsg) = c_in(v_X, c_Message_Oparts(v_H), tc
c-in(v_X,v_H, tc.Message_Omsg) = c.in(v_X, c.Message_Oparts(v_H), tc_Message_Omsg) cnf(cls-Message_Oparts_Olnj,,
= c-in(c_Message_Omsg_ONonce(v_NB), c_Event_Oused(v_evss), tc_Message_Omsg) cnf(cls_conjectures, negated_conjectur
c_in(c_Event_Oevent_OSays(v_B, c_ZMessage_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_-OAgent(v_B), c_Mes

SWV359-1.p Cryptographic protocol problem for Yahalom

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax”)

include(’Axioms/SWV005-2.ax’)

include(’Axioms/SWV005-3.ax’)

include(’Axioms/SWV005-4.ax”)

include(’Axioms/SWV005-5.ax”)

include(’Axioms/SWV005-7.ax”)

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated _conjecture)

= c¢.in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated_conjecture)

c_in(v_Aa, c_.Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,;, negated_conjecture)

c_in(v_evsg, c-Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)

= c.in(c-Message_Omsg_OKey(v_KAB), c_Event_Oused(v_evss), tc_ZMessage_Omsg) enf(cls_conjectures, negated _conjecture
c_in(v_KAB, c_Message_OsymKeys, tc_nat) cnf(cls_conjecture,, negated _conjecture)
c_in(c_Event_Oevent_OGets(c_Message_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_Ba), c_Messag
= c_in(c_Event_Oevent_ONotes(c_Message_Oagent_OSpy, c_ZMessage_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Messe
c-in(c_Event_Oevent_OSays(v_B, c_.Message_Oagent_OServer, c_Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_B), c_Mes
= c.in(c-Message_Omsg_ONonce(v_NB), c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evss)), tc_Message_O
c_in(v_Ba, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated _conjecture)

SWV359-2.p Cryptographic protocol problem for Yahalom
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c_in(c_Event_Oevent_OSays(v_A, v_B, v_X), c_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) = c_in(v_X, c_Event_Okn
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_Message_Oparts(v_H), tc_ Message_Omsg) = c_in(v_Y, c_Message Oparts(v_H), tc
c.in(v_X,v_H, tc_Message_Omsg) = c.in(v_X, c_.Message_Oparts(v_H), tc_Message_Omsg) cnf(cls-Message_Oparts_Olnj,,
c_Message_Oparts(c_-Message_Oanalz(v_H)) = c_Message_Oparts(v_H) enf(cls_Message_Oparts__analz, axiom)
(c_in(v_evs, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OGets(v_B, v_X), c_List_Oset(v_e¢
c_in(v_X, c_ZMessage_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) cnf(cls_Yahalom_OGet
(c-in(v_evs, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_B),
c-in(c-Message_-Omsg_ONonce(v_NB), c_.Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Oms
cin(v_evss, c-Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)
c_in(c_Event_Oevent_OGets(c_Message_Oagent_OServer, c_ZMessage_Omsg_OMPair(c_Message_Omsg_OAgent(v_Ba), c_Messag
c_in(c_Event_Oevent_OSays(v_B, c_ZMessage_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_B), c_Mes
= c¢_in(c_Message_Omsg_ONonce(v_NB), c_ Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evss)), tc_Message_O

SWV360-1.p Cryptographic protocol problem for Yahalom
include(’ Axioms/MSC001-0.ax’)
include(’Axioms/MSC001-1.ax’
include(’Axioms/SWV005-0.ax’
include(’Axioms/SWV005-2.ax’
include(’Axioms/SWV005-3.ax’
include(’Axioms/SWV005-4.ax’
include(’Axioms/SWV005-5.ax’
include(’Axioms/SWV005-7.ax’)

—cin(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated _conjecture)

= c-in(v_B, c_Event_Obad, tc_Message_Oagent ) cnf(cls_conjecture;, negated_conjecture)

cin(v_Aa, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,;, negated_conjecture)

c_in(v_evss, c_-Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated _conjecture)

= c_in(c_Message_Omsg_OKey(v_KAB), ¢c_Event_Oused(v_evss), tc_Message_Omsg) cnf(cls_conjectures, negated _conjecture
c_in(v_KAB, c_Message_OsymKeys, tc_nat) cnf(cls_conjecture,, negated_conjecture)
c-in(c_Event_Oevent_OGets(c_Message_Oagent_OServer, c_Message_-Omsg-OMPair(c_Message_-Omsg_-OAgent(v_Ba), c_Messag
= c-in(c_Event_Oevent_ONotes(c_Message_Oagent_OSpy, c-Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Messz
c_in(c_Event_Oevent_OSays(v_B, c_ZMessage_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_-OAgent(v_B), c_Mes
- c.in(c-Message_Omsg_ONonce(v_NB), c_2Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evss)), tc_Message_O
c_in(v_Ba, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated _conjecture)

~—

AAA,_\,_\/_\
— —

SWV360-2.p Cryptographic protocol problem for Yahalom

(c_in(v_evs, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OGets(v_S_H, c_ZMessage_Omsg_(
(c_in(v_nb, c_2Message_Oanalz(c_Event_Oknows(c_-Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) or v_.B_H = v_B) cenf|
= c¢.in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,, negated_conjecture)

c_in(v_evsg, c_-Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated _conjecture)
c-in(c_Event_Oevent_OGets(c_Message_Oagent_OServer, c_ Message_Omsg_-OMPair(c_Message_-Omsg_-OAgent(v_Ba), c_Messag
c_in(c_Event_Oevent_OSays(v_B, c_ZMessage_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg-OAgent(v_B), c_Mes
- c_in(c-Message_Omsg_ONonce(v_NB), c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evss)), tc_Message_O
c_in(v_Ba, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated _conjecture)

SWV361-1.p Cryptographic protocol problem for Yahalom
include(’Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax’)

include(’Axioms/SWV005-2.ax’)

include(’Axioms/SWV005-3.ax’)

include(’Axioms/SWV005-4.ax”)

include(’Axioms/SWV005-5.ax”)

include(’Axioms/SWV005-7.ax’)

= c.in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated _conjecture)

= c.in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture, , negated_conjecture)

= c-in(v_Ba, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture, 1, negated_conjecture)

c_in(v_evss, c_-Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated _conjecture)
= c.in(c-Message_Omsg_OKey(v_KAB), c_Event_Oused(v_evss), tc_ZMessage_Omsg) cnf(cls_conjectures, negated _conjecture
c_in(v_KAB, c_Message_OsymKeys, tc_nat) cnf(cls_conjecture,, negated_conjecture)

c_in(c_Event_Oevent_OGets(c_Message_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_Ba), c_Messag
= c-in(c_Event_Oevent_ONotes(c-Message_Oagent_OSpy, c-Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Messe
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c_in(c_Event_Oevent_OSays(v_B, c_ Message_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_B), c_Mes
= c_in(c_Message_Omsg_ONonce(v_NB), c_ Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evss)), tc_Message_O
c-in(v_Aa, c_.Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated_conjecture)

SWV361-2.p Cryptographic protocol problem for Yahalom

c_in(c_Event_Oevent_OSays(v_A, v_B, v_X), c_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) = c_in(v_X, c_.Event_Okne
c-in(c-Message_-Omsg_OMPair(v_X, v_Y), c_2Message_Oparts(v_H), tc_Message_Omsg) = c.in(v_Y, c-Message_Oparts(v_H), tc
cin(v_X,v_H, tc_ Message_Omsg) = c.in(v_X, c_Message_Oparts(v_H), tc_2Message_Omsg) cnf(cls_Message_Oparts_Olnj,,
c_Message_Oparts(c_-Message_Oanalz(v_H)) = c_Message_Oparts(v_H) cnf(cls_Message_Oparts__analz, axiom)
(cin(v_evs, ¢c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OGets(v_B, v_X), c_List_Oset(v_e
c_in(v_X, c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) cnf(cls_Yahalom_OGet
(c-in(v_evs, c-Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_-Omsg_OCrypt(c-Public_OshrK(v_B),
c_in(c_Message_Omsg_ONonce(v_NB), c_2Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Oms
c_in(v_evss, c_.Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated _conjecture)
c_in(c_Event_Oevent_OGets(c_Message_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_Ba), c_Messag
c_in(c_Event_Oevent_OSays(v_B, c_ZMessage_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_B), c_Mes
= c-in(c-Message_Omsg_-ONonce(v_NB), c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evss)), tc_Message_O

SWV362-1.p Cryptographic protocol problem for Yahalom
include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax”)

include(’Axioms/SWV005-2.ax”)

include(’Axioms/SWV005-3.ax’)

include(’Axioms/SWV005-4.ax’)

include(’Axioms/SWV005-5.ax”)

include(’Axioms/SWV005-7.ax’)

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) enf(cls_conjecture, negated _conjecture)

= c.in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture; , negated_conjecture)

= c¢_in(v_Ba, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture, |, negated_conjecture)

c_in(v_evsg, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated _conjecture)
= c-in(c-Message_Omsg_OKey(v_KAB), c_Event_Oused(v_evss), tc_ZMessage_Omsg) cnf(cls_conjectures, negated _conjecture
c-in(v_KAB, c_Message_OsymKeys, tc_nat) cnf(cls_conjecture,, negated_conjecture)

c_in(c_Event_Oevent_OGets(c_Message_Oagent_OServer, c_ZMessage_Omsg_OMPair(c_Message_Omsg_OAgent(v_Ba), c_Messag
= c_in(c_Event_Oevent_ONotes(c_Message_Oagent_OSpy, c_2Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Messe
c_in(c_Event_Oevent_OSays(v_B, c_ Message_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_B), c_Mes
= c-in(c-Message_Omsg_-ONonce(v_NB), c_.Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evss)), tc_Message_O
c-in(v_Aa, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjectureqy, negated_conjecture)

SWV362-2.p Cryptographic protocol problem for Yahalom

(c-in(v_evs, c-Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OGets(v_S_H, c_ZMessage_Omsg_(
(c-in(v_nb, c-Message_Oanalz(c_Event_Oknows(c-Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) or v_.A_H = v_A) cnf
—c.in(v_A, c_Event_Obad, tc_Message_Oagent) enf(cls_conjecture, negated _conjecture)

c_in(v_evss, c_-Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated _conjecture)
c_in(c_Event_Oevent_OGets(c_Message_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_Ba), c_Messag
c_in(c_Event_Oevent_OSays(v_B, c_ Message_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_B), c_Mes
= c-in(c_Message_Omsg_-ONonce(v_NB), c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evss)), tc_Message_O
c_in(v_Aa, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated _conjecture)

SWV363-1.p Cryptographic protocol problem for Yahalom

include(’ Axioms/MSC001-0.ax’)

include(’ Axioms/MSC001-1.ax’)

include(’Axioms/SWV005-0.ax’)

include(’Axioms/SWV005-2.ax’)

include(’Axioms/SWV005-3.ax”)

include(’Axioms/SWV005-4.ax’)

include(’Axioms/SWV005-5.ax”)

include(’Axioms/SWV005-7.ax”)

—c.in(v_A, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated _conjecture)
= c.in(v_B, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture, , negated_conjecture)
c_in(v_Aa, c_Event_Obad, tc_Message_Oagent) cnf(cls_conjecture,;, negated_conjecture)

PP PPN
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c_in(v_evsg, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)

= c_in(c_Message_Omsg_OKey(v_KAB), c_Event_Oused(v_evss), tc_Message_Omsg) cnf(cls_conjectures, negated _conjecture
c-in(v_KAB, c_Message_OsymKeys, tc_nat) cnf(cls_conjecture, negated_conjecture)
c_in(c_Event_Oevent_OGets(c_Message_Oagent_OServer, c_ZMessage_Omsg_OMPair(c_Message_Omsg_OAgent(v_Ba), c_Messag
- c_in(c_Event_Oevent_ONotes(c_Message_Oagent_OSpy, c_Message_Omsg_OMPair(c_Message_Omsg_ONonce(v_NA), c_Messz
c_in(c_Event_Oevent_OSays(v_B, c_ Message_Oagent_OServer, c_ Message_Omsg_OMPair(c_Message_Omsg_OAgent(v_B), c_Mes
= c.in(c-Message_Omsg_ONonce(v_NB), c_2Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evss)), tc_Message_O
c-in(v_Aa, c_.Event_Obad, tc_Message_Oagent) cnf(cls_conjecturey, negated_conjecture)

SWV363-2.p Cryptographic protocol problem for Yahalom

c_in(c_Event_Oevent_OSays(v_A, v_B, v_X), c_List_Oset(v_evs, tc_Event_Oevent), tc_Event_Oevent) = c_in(v_X, c_Event_Okne
c_in(c_Message_Omsg_OMPair(v_X, v_Y), c_Message_Oparts(v_H), tc_ Message_Omsg) = c_in(v_Y, c_Message Oparts(v_H), tc
c-in(v_X,v_H, tc_Message_Omsg) = c.in(v_X, c_.Message_Oparts(v_H), tc_Message_Omsg) cnf(cls_Message_Oparts_Olnj,,
c_Message_Oparts(c_-Message_Oanalz(v_H)) = c_Message_Oparts(v_H) enf(cls_Message_Oparts__analz, axiom)
(c_in(v_evs, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OGets(v_B, v_X), c_List_Oset(v_e
c_in(v_X, c_ZMessage_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) cnf(cls_Yahalom_OGet
(c_in(v_evs, c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Message_Omsg_OCrypt(c_Public_OshrK(v_B),
c-in(c-Message_-Omsg_ONonce(v_NB), c_ZMessage_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Oms
c_in(v_evsg, c-Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture,, negated_conjecture)
c_in(c_Event_Oevent_OGets(c_Message_Oagent_OServer, c_ZMessage_Omsg_OMPair(c_Message_Omsg_OAgent(v_Ba), c_Messag
c_in(c_Event_Oevent_OSays(v_B, c_Message_Oagent_OServer, c_ZMessage_Omsg_OMPair(c_Message_Omsg_-OAgent(v_B), c_Mes
= c¢_in(c_Message_Omsg_ONonce(v_NB), c_ Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evss)), tc_Message_O

SWV364-2.p Cryptographic protocol problem for Yahalom

c_in(c_Event_Oevent_OGets(v_A, c_Message_Omsg_OMPair(c_Message_Omsg_OCrypt(c_Public_OshrK(v_A), v_Y), v_X)), c_Li
c_in(v_evs, ¢c_Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) cnf(cls_conjecture, , negated_conjecture)

= c.in(v_X, c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) cnf(cls_conjecture,, 1
c_in(c-Message_-Omsg_-OMPair(v_X, v_Y), c-Message_Oanalz(v_H), tc_ZMessage_Omsg) = c_in(v_Y, c_Message_Oanalz(v_H), tc
(c-in(v_evs, c-Yahalom_Oyahalom, tc_List_Olist(tc_Event_Oevent)) and c_in(c_Event_Oevent_OGets(v_B, v_X), c_List_Oset(v_e
c_in(v_X, c_Message_Oanalz(c_Event_Oknows(c_Message_Oagent_OSpy, v_evs)), tc_Message_Omsg) cnf(cls_Yahalom_OGet

SWYV365+1.p Priority queue checker: lemma_I_s base
include(’Axioms/SWV007+0.ax’)

include(’ Axioms/SWV007+1.ax’)

include(’Axioms/SWV007+2.ax’)

include(’Axioms/SWV007+3.ax’)

include(’ Axioms/SWV007+4.ax’)

Yu, v, x,y: i(triple(u, create_slb, x)) = i(triple(v, create_slb, y)) fof(11_co, conjecture)

SWV366+1.p Priority queue checker: lemma_I_s induction

include(’Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+1.ax’)

include(’Axioms/SWV007+2.ax’)

include(’Axioms/SWV007+3.ax’)

include(’ Axioms/SWV007+4.ax’)

Yu: (VYv,w, x, y: i(triple(v, u, z)) = i(triple(w, u, y)) = Vz, 21,22, 23, T4, x5: i(triple(z, insert_slb(u, pair(z4, x5)), x2)) =
i(triple(zy, insert_slb(u, pair(z4, x5)), z3))) fof(12_co, conjecture)

SWYV367+1.p Priority queue checker: lemma_contains_s_I_remove base

include(’ Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+1.ax’)

include(’ Axioms/SWV007+2.ax’)

include(’ Axioms/SWV007+3.ax’)

include(’Axioms/SWV007+4.ax’)

Yu, v, w: (contains_pq(i(triple(u, create_slb, v)), w) = i(remove_cpq(triple(u, create_slb, v), w)) = remove_pq(i(triple(u, create

SWYV368-+1.p Priority queue checker: lemma_contains_s_I_remove induction

include(’ Axioms/SWV007+0.ax’)

include(’ Axioms/SWV007+1.ax’)

include(’Axioms/SWV007+2.ax’)

include(’Axioms/SWV007+3.ax’)

include(’ Axioms/SWV007+4.ax’)

Yu, v, w, x: (contains_cpq(triple(u, v, w),z) <= contains_pq(i(triple(u, v, w)),x)) fof(13 li56, lemma)
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Yu: (Vv,w, x: (contains_pq(i(triple(v, u, w)),x) = i(remove_cpq(triple(v, u,w), z)) = remove_pq(i(triple(v, u, w)),x)) =
Yy, z, x1, T2, x3: (contains_pq(i(triple(y, insert_slb(u, pair(zs, x3)), 2)),z1) = i(remove_cpq(triple(y, insert_slb(u, pair(xs, x3))
remove_pq(i(triple(y, insert_slb(u, pair(zs, 3)), 2)), z1))) fof(14_co, conjecture)

SWYV369+1.p Priority queue checker: lemma_contains_s_I base

include(’Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+1.ax’)

include(’Axioms/SWV007+2.ax’)

include(’ Axioms/SWV007+3.ax’)

include(’Axioms/SWV007+4.ax’)

Vu, v, w: (contains_cpq(triple(u, create_slb, v), w) <= contains_pq(i(triple(u, create_slb, v)), w)) fof(15_co, conjecture)

SWV370+1.p Priority queue checker: lemma_contains_s_I induction

include(’ Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+1.ax’)

include(’Axioms/SWV00742.ax’)

include(’ Axioms/SWV007+3.ax’)

include(’ Axioms/SWV007+4.ax’)

Yu: (Vv,w, x: (contains_cpq(triple(v, w, w),x) <= contains_pq(i(triple(v,u,w)),z)) = Yy, z,x1, z2, x3: (contains_cpq(triple
contains_pq(i(triple(y, insert slb(u, pair(z1, z2)), 2)), 3))) fof(16_co, conjecture)

SWYV371+1.p Priority queue checker: lemma_pi_min_elem

include(’ Axioms/SWV007+0.ax’)

include(’ Axioms/SWV007+1.ax’)

include(’Axioms/SWV007+2.ax’)

include(’Axioms/SWV007+3.ax’)

include(’ Axioms/SWV007+4.ax’)

Vu, v, w: (phi(findmin_cpq-eff(triple(u, v, w))) = contains_pq(i(triple(u, v, w)), findmin_cpq-res(triple(u, v, w)))) fof(171s
Vu, v, w: (phi(findmin_cpq_eff(triple(u, v, w))) = issmallestelement_pq(i(triple(u, v, w)), findmin_cpq_res(triple(u, v, w))))
Vu, v, w: (phi(findmin_cpq_eff(triple(u, v,w))) = pisharp_find_min(i(triple(u, v, w)), findmin_cpq.res(triple(u, v, w)))) fo

SWV372+1.p Priority queue checker: lemma_contains_cpq_min_elem

include(’ Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+1.ax’)

include(’Axioms/SWV007+2.ax’)

include(’ Axioms/SWV007+3.ax’)

include(’Axioms/SWV007+4.ax’)

Yu, v, w, x: (contains_cpq(triple(u, v, w),z) <= contains_pq(i(triple(u, v, w)),x)) fof(18 lis¢, lemma)

Yu, v, w: (- contains_cpq(triple(u, v, w), findmin_cpq-res(triple(u, v, w))) = - ok(findmin_cpq-eff(triple(u, v, w)))) fof(18_]
Y, v, w: (- ok(triple(u, v, w)) = - phi(triple(u, v, w))) fof(18_1X, lemma)

Vu, v, w: (phi(findmin_cpq-eff(triple(u, v, w))) = contains_pq(i(triple(u, v, w)), findmin_cpq-res(triple(u, v, w)))) fof(18_co

SWV372+42.p Priority queue checker: lemma_contains_cpq_min_elem

include(’ Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+1.ax’)

include(’Axioms/SWV007+2.ax’)

include(’ Axioms/SWV007+3.ax’)

include(’ Axioms/SWV007+4.ax’)

Yu, v, w, x: (contains_cpq(triple(u, v, w),z) <= contains_pq(i(triple(u, v, w)),x)) fof(18 li5, lemma)

Yu, v, w: (ok(findmin_cpq_eff(triple(u, v, w))) = (v # create_slb and contains_slb(v, findmin_pgp_res(u)) and lookup_slb(v, fir
findmin_pqgp_res(u))) fof(191y9, lemma)

Yu, v, w: (—ok(triple(u, v, w)) = Vz,y, z: (succ_cpq(triple(u, v, w), triple(z, y, z)) = —ok(triple(z,y, 2)))) fof(111115, len
Vu, v, w: (phi(findmin_cpq-eff(triple(u, v,w))) = contains_pq(i(triple(u, v, w)), findmin_cpq_res(triple(u, v, w)))) fof(18_co

SWV373+1.p Priority queue checker: lemma_not_contains_min_not_ok

include(’ Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+2.ax’)

include(’ Axioms/SWV007+3.ax’)

Vu, v, w: (ok(findmin_cpq_eff(triple(u, v, w))) = (v # create_slb and contains_slb(v, findmin_pgp_res(u)) and lookup_slb(v, fir
findmin_pqgp_res(u))) fof(19_119, lemma)

Yu, v, w: (- contains_cpq(triple(u, v, w), findmin_cpq_res(triple(u, v,w))) = —ok(findmin_cpq_eff(triple(u, v, w)))) fof(19 ¢

SWV374+1.p Priority queue checker: lemma_ok_find_min
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include(’Axioms/SWV007+0.ax”)

include(’ Axioms/SWV007+2.ax’)

include(’Axioms/SWV007+3.ax’)

Vu, v, w: (ok(findmin_cpq_eff(triple(u, v, w))) = (v # create_slb and contains_slb(v, findmin_pgp_res(u)) and lookup_slb(v, fir
findmin_pqgp_res(u))) fof(110_co, conjecture)

SWV375+1.p Priority queue checker: lemma_not_ok_not_phi

include(’ Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+1.ax’)

include(’Axioms/SWV007+2.ax’)

include(’ Axioms/SWV007+3.ax’)

include(’ Axioms/SWV007+4.ax’)

Yu, v, w: (—ok(triple(u, v, w)) = Va,y, z: (succ_cpq(triple(u, v, w), triple(x, y, z)) = —ok(triple(z,y, 2)))) fof(111 139, lent
Yu, v, w: (- ok(triple(u, v,w)) = —phi(triple(u, v, w))) fof(111_co, conjecture)

SWYV376+1.p Priority queue checker: lemma_not_ok_persistence

include(’ Axioms/SWV007+0.ax’)

include(’ Axioms/SWV007+2.ax’)

include(’Axioms/SWV007+3.ax”)

Yu, v, w, x,y, z: (succ_cpq(triple(u, v, w), triple(x, y, z)) = (—ok(triple(x,y, z)) = —ok(im_succ_cpq(triple(z,y, 2))))) =
V1, xa, x3: (—ok(triple(xy, 2, x3)) = V4, x5, x6: (Succ_cpq(triple(zy, x2, x3), triple(zq, x5, z6)) = —ok(triple(xa, x5, z6))))
Y, v, w: (- ok(triple(u, v, w)) = - ok(im_succ_cpq(triple(u, v, w)))) fof(112_1y3, lemma)

Yu, v, w: (mok(triple(u, v, w)) = Vz,y, z: (succ_cpq(triple(u, v, w), triple(z, y, z)) = —ok(triple(z,y, 2)))) fof(112_co, con,

SWV377+1.p Priority queue checker: lemma _not_ok_persistence_induction step 1

include(’ Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+2.ax’)

include(’Axioms/SWV007+3.ax’)

Yu, v, w, z: (—ok(triple(u, v, w)) = - ok(insert_cpq(triple(u, v, w), z))) fof(113_co, conjecture)

SWV378+1.p Priority queue checker: lemma _not_ok_persistence_induction step 2
include(’Axioms/SWV007+0.ax”)

include(’ Axioms/SWV007+2.ax’)

include(’Axioms/SWV007+3.ax’)

Yu, v, w, z: (—ok(triple(u, v, w)) = - ok(remove_cpq(triple(u,v,w),x))) fof(114_co, conjecture)

SWV379+1.p Priority queue checker: lemma_not_ok_persistence_induction step 3
include(’Axioms/SWV007+0.ax”)

include(’ Axioms/SWV007+2.ax’)

include(’Axioms/SWV007+3.ax’)

Y, v, w: (—ok(triple(u, v, w)) = - ok(findmin_cpq-eff(triple(u, v, w)))) fof(115_co, conjecture)

SWV380+1.p Priority queue checker: lemma_not_ok_persistence_induction step 4
include(’Axioms/SWV007+0.ax’)

include(’ Axioms/SWV007+2.ax’)

include(’ Axioms/SWV007+3.ax’)

Yu, v, w, z: (—ok(triple(u, v, w)) = —ok(remove_cpq(triple(u,v,w),x))) fof(116_114, lemma)
Yu, v, w: (—ok(triple(u, v,w)) = - ok(removemin_cpq_eff(triple(u, v, w)))) fof(116_co, conjecture)

SWV381+1.p Priority queue checker: lemma_min_elem_smallest

include(’Axioms/SWV007+0.ax’)

include(’ Axioms/SWV007+1.ax’)

include(’Axioms/SWV007+2.ax’)

include(’ Axioms/SWV007+3.ax’)

include(’ Axioms/SWV007+4.ax’)

Yu, v, w, x: (contains_cpq(triple(u, v, w),z) <= contains_pq(i(triple(u, v, w)),x)) fof(117 lisg, lemma)

Yu, v, w: (Jx: (contains_cpq(triple(u, v, w), x) and strictly less_than(z, findmin_cpq_res(triple(u, v, w)))) = - phi(findmin_cpc
Vu, v, w: (phi(findmin_cpq-eff(triple(u, v, w))) = issmallestelement_pq(i(triple(u, v, w)), findmin_cpq_res(triple(u, v, w))))

SWYV381+2.p Priority queue checker: lemma_min_elem_smallest
include(’Axioms/SWV007+0.ax’)
include(’Axioms/SWV007+1.ax’)
include(’ Axioms/SWV007+2.ax’)
include(’ Axioms/SWV007+3.ax’)
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include(’Axioms/SWV007+4.ax”)

Yu, v, w, x: (contains_cpq(triple(u, v, w),z) <= contains_pq(i(triple(u, v, w)),x)) fof(117 lisg, lemma)

Yu, v, w: ((— check_cpq(triple(u, v, w)) or = ok(triple(u, v, w))) = Vz,y, z: (succcpq(triple(u, v, w), triple(z, y, z)) =

(= ok(triple(z,y, z)) or = check_cpq(triple(z,y, 2))))) fof(119_159, lemma)

Yu, v: (contains_slb(u,v) = Jw: pair_inlist(u, v, w)) fof(145 ligeq7, lemma)

Yu, v, w, z: ((pairin_list(u, v, w) and strictly_less_than(v, z) and strictly_ less_than(w,z)) = pair_in_list(update_slb(u, x), v, x
Yu, v, w, z: ((pairin_list(u, v, w) and strictly_less_than(v, z) and z < w) = Jy: (pair_in_list(update_slb(u, z),v,y) and x <
Y)) fof(145_ 149, lemma)

Vu, v, w: (check_cpq(triple(u, v, w)) <= Vaz,y: (pair-inlist(v,z,y) = y < x)) fof(143_lig142, lemma)

Yu, v, w: (phi(findmin_cpq_eff(triple(u, v, w))) = issmallestelement_pq(i(triple(u, v, w)), findmin_cpq_res(triple(u, v, w))))

SWYV381+3.p Priority queue checker: lemma_min_elem_smallest

include(’Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+1.ax’)

include(’ Axioms/SWV007+2.ax’)

include(’Axioms/SWV007+3.ax’)

include(’Axioms/SWV007+4.ax’)

Yu, v, w, z: (contains_cpq(triple(u, v, w), z) <= contains_pq(i(triple(u, v, w)), z)) fof(117_lise, lemma)

Y, v, w: ((— check_cpq(triple(u, v, w)) or —ok(triple(u,v,w))) = Vx,y, z: (succ_cpq(triple(u, v, w), triple(z, y, z)) =

(- ok(triple(z,y, z)) or - check_cpq(triple(z,y, 2))))) fof(119 159, lemma)

Yu, v, w: ((contains_slb(u,v) and strictly_less_than(v,w)) = (pair_in_list(update_slb(u, w),v,w) or Jz: (pair_in_list(update_s|
x))) fof(144 145, lemma)

Yu, v, w: (check_cpq(triple(u, v, w)) <= Vz,y: (pair_inlist(v,z,y) = y < x)) fof(143 1ig142, lemma)

Vu, v, w: (phi(findmin_cpq_eff(triple(u, v,w))) = issmallestelement_pq(i(triple(u, v, w)), findmin_cpq_res(triple(u, v, w))))

SWV381+4.p Priority queue checker: lemma_min_elem_smallest

include(’ Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+1.ax’)

include(’ Axioms/SWV007+2.ax’)

include(’ Axioms/SWV007+3.ax’)

include(’Axioms/SWV007+4.ax”)

Yu, v, w, x: (contains_cpq(triple(u, v, w),z) <= contains_pq(i(triple(u, v, w)),x)) fof(117 lisg, lemma)

Yu, v, w: (- check_cpq(triple(u, v, w)) = Vz,y, z: (succ_cpq(triple(u, v, w), triple(x, y, z)) = (—ok(triple(z,y, z)) or — check_
Y, v, w: (3z: (contains_cpq(triple(u, v, w), z) and strictly_less_than(z, findmin_cpq-res(triple(u, v, w)))) = - check_cpq(findr
Vu, v, w: (phi(findmin_cpq_eff(triple(u, v, w))) = issmallestelement_pq(i(triple(u, v, w)), findmin_cpq_res(triple(u, v, w))))

SWYV382+1.p Priority queue checker: lemma_not_min_elem_not_phi

include(’Axioms/SWV00740.ax’)

include(’Axioms/SWV007+1.ax’)

include(’ Axioms/SWV007+2.ax’)

include(’Axioms/SWV007+3.ax”)

include(’Axioms/SWV007+4.ax’)

Yu, v, w: (- check_cpq(triple(u, v, w)) = Vz,y, z: (succ_cpq(triple(u, v, w), triple(x, y, z)) = (—ok(triple(z,y, z)) or — check_
Y, v, w: (3z: (contains_cpq(triple(u, v, w), z) and strictly_less_than(z, findmin_cpq-res(triple(u, v, w)))) = - check_cpq(findr
Yu, v, w: (Jx: (contains_cpq(triple(u, v, w), z) and strictly_less_than(z, findmin_cpq_res(triple(u, v, w)))) = - phi(findmin_cpc

SWYV383+1.p Priority queue checker: lemma_not_check not_phi

include(’Axioms/SWV00740.ax’)

include(’ Axioms/SWV007+2.ax’)

include(’ Axioms/SWV007+3.ax’)

Yu, v, w: ((— check_cpq(triple(u, v, w)) or —ok(triple(u, v, w))) = V,y, z: (succ_cpq(triple(u, v, w), triple(zx, y, z)) =

(= ok(triple(z,y, z)) or = check_cpq(triple(z,y, 2))))) fof(119_159, lemma)

Yu, v, w: (- check_cpq(triple(u, v,w)) = Vz,y, z: (succ_cpq(triple(u, v, w), triple(z, y, z)) = (- ok(triple(z,y, z)) or — check_

SWYV384+1.p Priority queue checker: lemma_not_min_elem_not_check_induction

include(’ Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+2.ax’)

include(’ Axioms/SWV007+3.ax’)

Yu, v, w, z,y, z: (succ_cpq(triple(u, v, w), triple(z,y, z)) = ((—check_cpq(triple(x,y, z)) or = ok(triple(z,y, 2))) =

(= check_cpq(im_succ_cpq(triple(x, y, z))) or —ok(im_succ_cpq(triple(z,y, 2)))))) = Va1, xe,x3: ((— check_cpq(triple(zy, 2,
Yy, x5, x6: (succ_cpq(triple(xy, 2, x3), triple(zq, ©5,x6)) = (- ok(triple(x4, x5, z6)) or — check_cpq(triple(zs, zs5,26)))))
Yu, v, w: ((— check_cpq(triple(u, v, w)) or = ok(triple(u, v, w))) = (= check_cpq(im_succ_cpq(triple(u,v,w))) or —ok(im_succ.
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Yu, v, w: ((— check_cpq(triple(u, v, w)) or = ok(triple(u, v, w))) = Vz,y, z: (succ_cpq(triple(u, v, w), triple(x, y, 2)) =
(—ok(triple(z,y, z)) or = check_cpq(triple(z,y, 2))))) fof(120_co, conjecture)

SWV385+1.p Priority queue checker: lemma_not_min_elem_not_check_induction02

include(’Axioms/SWV007+0.ax’)

include(’ Axioms/SWV007+2.ax’)

include(’Axioms/SWV007+3.ax’)

Yu, v, w: (- ok(triple(u, v, w)) = - ok(im_succ_cpq(triple(u,v,w)))) fof(121_li;316, lemma)

Yu, v, w: (- check_cpq(triple(u, v,w)) = (- check_cpq(im_succ_cpq(triple(u, v, w))) or —ok(im_succ_cpq(triple(u, v, w)))))
Yu, v, w: ((— check_cpq(triple(u, v, w)) or = ok(triple(u, v, w))) = (- check_cpq(im_succ_cpq(triple(u,v,w))) or —ok(im_succ.

SWV386+1.p Priority queue checker: lemma_not_min_elem_not_check_ind_steps 1

include(’ Axioms/SWV007+0.ax’)

include(’ Axioms/SWV007+2.ax’)

include(’Axioms/SWV007+3.ax’)

Yu, v, w: (- check_cpq(triple(u, v,w)) = Vx: = check_cpq(insert_cpq(triple(u, v, w), z))) fof(122 196, lemma)

Yu, v, w: (- check_cpq(triple(u, v, w)) = Va: (= check_cpq(insert_cpq(triple(u, v, w), x)) or —ok(insert_cpq(triple(u, v, w), z))

SWV387+1.p Priority queue checker: lemma _not_min_elem_not_check_ind_steps 2

include(’Axioms/SWV007+0.ax’)

include(’ Axioms/SWV007+2.ax’)

include(’Axioms/SWV007+3.ax’)

Yu, v, w, z: ((check_cpg(remove_cpq(triple(u, v, w), z)) and ok(remove_cpq(triple(u, v, w),x))) = check_cpq(triple(u,v,w)))
Yu, v, w: (- check_cpq(triple(u, v, w)) = Va: (- check_cpq(remove_cpq(triple(u, v, w), z)) or - ok(remove_cpq(triple(u, v, w),

SWYV388+1.p Priority queue checker: lemma_not_min_elem_not_check_ind_steps 3

include(’Axioms/SWV00740.ax’)

include(’ Axioms/SWV007+2.ax’)

include(’ Axioms/SWV007+3.ax’)

Yu, v, w: (- check_cpq(triple(u, v,w)) = - check_cpq(findmin_cpq_eff(triple(u, v, w)))) fof(124 134, lemma)

Yu, v, w: (- check_cpq(triple(u, v, w)) = (= check_cpq(findmin_cpq_eff(triple(u, v, w))) or —ok(findmin_cpq_eff(triple(u, v, w)

SWYV389+1.p Priority queue checker: lemma_not_min_elem_not_check_ind_steps 4

include(’Axioms/SWV007+0.ax’)

include(’ Axioms/SWV007+2.ax’)

include(’ Axioms/SWV007+3.ax’)

Vu, v, w: ((check_cpq(removemin_cpq_eff(triple(u, v, w))) and ok(removemin_cpq_eff(triple(u, v, w)))) = check_cpq(triple(u,1
Vu, v, w: (- check_cpq(triple(u, v,w)) = (- check_cpq(removemin_cpq_eff(triple(u, v, w))) or — ok(removemin_cpq-_eff(triple(t

SWV390+1.p Priority queue checker: tmp_not_check 01

include(’Axioms/SWV007+0.ax’)

include(’ Axioms/SWV007+2.ax’)

include(’ Axioms/SWV007+3.ax’)

Yu, v, w: (check_cpq(triple(u, v, w)) <= Vr,y: (pair_inlist(v,z,y) = y < x)) fof(126 1ig1 42, lemma)

Yu, v, w: (- check_cpq(triple(u, v,w)) = Vx: = check_cpq(insert_cpq(triple(u, v, w), z))) fof(126_co, conjecture)

SWV391+1.p Priority queue checker: tmp_not_check_02

include(’ Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+2.ax”)

include(’ Axioms/SWV007+3.ax’)

Yu, v, w: (check_cpq(triple(u, v, w)) <= Vz,y: (pair_inlist(v,z,y) = y < x)) fof(127 lig142, lemma)

Y, v, w: (pair-inlist(u, v, w) = Vz: (contains_slb(u,z) = (pair_in_list(remove_slb(u,z), v, w) or v = x))) fof(127 liggag, 1
Yu, v, w, z: ((check_cpq(remove_cpq(triple(u, v, w), x)) and ok(remove_cpq(triple(u, v, w),z))) = Vy: (pair_inlist(v,z,y) =
y<x)) fof(127 139, lemma)

Yu, v, w, z: (ok(remove_cpq(triple(u, v, w), x)) = contains_slb(v, z)) fof(127 133, lemma)

Yu, v, w, z: ((check_cpq(remove_cpq(triple(u, v, w), z)) and ok(remove_cpq(triple(u, v,w),z))) = check_cpq(triple(u,v,w)))

SWV392+1.p Priority queue checker: tmp_not_check_02_1 base

include(’Axioms/SWV007+0.ax”)

include(’ Axioms/SWV007+2.ax’)

Yu,v: (pair-in_list(create_slb, u,v) = Vw: (contains_slb(create_slb, w) = (pair_in_list(remove_slb(create_slb, w), u,v) or u =
w))) fof(128_co, conjecture)

SWV393+1.p Priority queue checker: tmp_not_check_02_1 step
include(’ Axioms/SWV007+0.ax’)



include(’Axioms/SWV007+2.ax”)

Vu: (Yo, w: (pair_inlist(u,v,w) = Vz: (contains_slb(u,z) = (pair_inlist(remove_slb(u,x),v,w) or v = x)))
Yy, z,x1,x2: (pair_in list(insert_slb(u, pair(x1,z2)),y,2) = Vz1: (contains_slb(insert_slb(u, pair(z1,x2)),z1)
(pair_in_list(remove slb(insert_slb(u, pair(x1, 23)), 1), y, 2) or y = x1)))) fof(129_co, conjecture)

SWV394+1.p Priority queue checker: tmp_not_check 02_2

include(’ Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+2.ax’)

include(’ Axioms/SWV007+3.ax’)

Yu, v, w: (check_cpq(triple(u, v, w)) <= Vz,y: (pair_inlist(v,z,y) = y < x)) fof(130_1ig142, lemma)

Yu, v, w, x,y: ((pair_in_list(v, z,y) and strictly less_than(z,y) and ok(remove_cpq(triple(u, v, w),x))) = pair_in_list(remove_s
Yu, v, w, x: ((check_cpq(remove_cpq(triple(u, v, w), z)) and ok(remove_cpq(triple(u, v, w),z))) = Vy: (pair_inlist(v,z,y) =
y <)) fof(130_co, conjecture)

SWV395+1.p Priority queue checker: tmp_not_check_02_2_1 base

include(’ Axioms/SWV007+0.ax’)

include(’ Axioms/SWV007+2.ax’)

include(’Axioms/SWV007+3.ax’)

Yu, v, w, z: ((pair-in_list(create_slb, w, z) and strictly_less_than(w, z) and ok(remove_cpq(triple(u, create_slb, v), w))) =
pair_in_list (remove_slb(create_slb, w), w, x)) fof(131_co, conjecture)

SWV396+1.p Priority queue checker: tmp_not_check_02_2_1 step

include(’ Axioms/SWV007+0.ax’)

include(’ Axioms/SWV007+2.ax’)

include(’Axioms/SWV007+3.ax’)

Yu: (Vv,w, z,y: ((pair_in_list(u, z,y) and strictly less_than(z,y) and ok(remove_cpq(triple(v, u,w),xz))) = pair_in_list(remov
Vz, 21, %2, T3, T4, T5: ((pair-in_list(insert_slb(u, pair(z4, x5)), x2, x3) and strictly_less_than(zs, x3) and ok(remove_cpq(triple(z,
pair_in_list(remove_slb(insert_slb(u, pair(z4, x5)), 2), T2, T3))) fof(132_co, conjecture)

SWV397+1.p Priority queue checker: tmp_not_check_02_3

include(’ Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+2.ax’)

include(’Axioms/SWV007+3.ax’)

Yu, v, w, z: (ok(remove_cpq(triple(u, v, w),x)) = contains_slb(v,z)) fof(133_co, conjecture)

SWV398+1.p Priority queue checker: tmp_not_check_03

include(’Axioms/SWV00740.ax’)

include(’Axioms/SWV007+2.ax’)

include(’ Axioms/SWV007+3.ax’)

Yu, v, w: (check_cpq(triple(u, v, w)) <= Vz,y: (pair_inlist(v,z,y) = y < x)) fof(126 1ig1 42, lemma)

Yu: (Ju,w: (pair_in_list(u, v, w) and strictly less_than(v,w)) = Va: Jy, z: (pair_in_list(update_slb(u, x), y, z) and strictly_less.
Yu, v, w: (- check_cpq(triple(u, v,w)) = - check_cpq(findmin_cpq-eff(triple(u, v, w)))) fof(124_co, conjecture)

SWV399+1.p Priority queue checker: tmp_not_check 03_1

include(’ Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+2.ax’)

Yu, v, w, z: ((pairdn_list(u, v,w) and < w) = pair_in_list(update_slb(u, x), v, w)) fof(135_lizg37, lemma)

Yu, v, w, z: ((pairdin_list(u, v, w) and strictly_less_than(w, z)) = pair_in_list(update_slb(u, x), v, z)) fof(135_lizg39, lemma)
Vu: (Fv, w: (pair_inlist(u, v, w) and strictly less_than(v,w)) = Vaz: Jy, z: (pair_in_list(update_slb(u, x), y, z) and strictly_less.

SWV400+1.p Priority queue checker: tmp_not_check_03_2 base

include(’ Axioms/SWV007+0.ax’)

include(’ Axioms/SWV007+2.ax’)

Yu, v, w, z: ((pair_in_list(create_slb, v, w) and x < w) = pair_in_list(update_slb(create_slb, z), v, w)) fof(136_co, conjecture

SWV401+1.p Priority queue checker: tmp_not_check_03_2 step

include(’Axioms/SWV007+0.ax’)

include(’ Axioms/SWV007+2.ax’)

Yu: (Vv,w, x: ((pairinlist(u, v, w) and * < w) = pair_inlist(update_slb(u, ), v,w)) = Vy, z, 1,22, x3: ((pair_in_list(insert
z) = pair_in_list(update_slb(insert_slb(u, pair(xz, z3)), 1), y, 2))) fof(137_co, conjecture)

SWV402+1.p Priority queue checker: tmp_not_check_03_3 base

include(’Axioms/SWV007+0.ax’)

include(’ Axioms/SWV007+2.ax’)

Yu, v, w, z: ((pairdn_list(create_slb, v, w) and strictly_less_than(w, z)) = pair_in_list(update_slb(createslb, ), v, x)) fof(l.

=
=
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SWV403+1.p Priority queue checker: tmp_not_check_03_3 step

include(’ Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+2.ax’)

Vu: (Yo, w, z: ((pair_in_list(u, v, w) and strictly less_than(w,x)) = pair_in_list(update_slb(u, z),v,x)) = Yy, z, 21, 2, 23: ((
pair_in_list(update_slb(insert_slb(u, pair(xs, 3)), 21),y, 21))) fof(139_co, conjecture)

SWV404+1.p Priority queue checker: tmp_not_check_04

include(’Axioms/SWV007+0.ax’)

include(’ Axioms/SWV007+2.ax’)

include(’Axioms/SWV007+3.ax’)

Yu, v, w, z: ((check_cpg(remove_cpq(triple(u, v, w), z)) and ok(remove_cpq(triple(u, v, w),x))) = check_cpq(triple(u,v,w)))
Yu, v, w: (- check_cpq(triple(u, v,w)) = - check_cpq(findmin_cpq_eff(triple(u, v, w)))) fof(140_134, lemma)

Yu, v, w: ((check_cpq(removemin_cpq_eff(triple(u, v, w))) and ok(removemin_cpq_eff(triple(u, v, w)))) = check_cpq(triple(u,t

SWV405+1.p Priority queue checker: lemma_check_characterization base

include(’ Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+2.ax’)

include(’ Axioms/SWV007+3.ax’)

Yu,v: (check_cpq(triple(u, create_slb, v)) <= Vw, z: (pair-in_list(create_slb, w, z) = x < w)) fof(141_co, conjecture)

SWV406+1.p Priority queue checker: lemma_check_characterization step

include(’Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+2.ax’)

include(’Axioms/SWV007+3.ax’)

Vu: (Yo, w: (check_cpq(triple(v, u, w)) <= Vz,y: (pairinlist(u, z,y) = y < x)) = Vz, 21,22, x3: (check_cpq(triple(z, inser
Vg, x5: (pair_in list(insert_slb(u, pair(xa, 3)), X4, 5) = x5 < 24))) fof(142_co, conjecture)

SWV407+1.p Priority queue checker: lemma_not_min_elem _not_check

include(’Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+2.ax’)

include(’Axioms/SWV007+3.ax’)

Yu, v, w: (check_cpq(triple(u, v,w)) <= Vz,y: (pairinlist(v, z,y) = y < z)) fof(143_lig142, lemma)

Yu, v, w, z: ((contains_slb(v, z) and strictly_less_than(z, findmin_cpq_res(triple(u, v, w)))) = (pair_in_list(update_slb(v, findm
¥))) fof(143_144, lemma)

Yu, v, w: (Jx: (contains_cpq(triple(u, v, w), x) and strictly less_than(z, findmin_cpq_res(triple(u, v, w)))) = - check_cpq(findn

SWYV408+1.p Priority queue checker: lemma_not_min_elem_pair

include(’Axioms/SWV007+0.ax’)

include(’ Axioms/SWV007+2.ax’)

include(’ Axioms/SWV007+3.ax’)

Yu, v, w: ((contains_slb(u,v) and strictly less_than(v,w)) = (pair_in_list(update_slb(u, w), v, w) or Jz: (pair_in_list(update_s|
x))) fof(144 145, lemma)

Yu, v, w, z: ((contains_slb(v, z) and strictly_less_than(z, findmin_cpq_res(triple(u, v, w)))) = (pair_in_list(update_slb(v, findm
Y))) fof(144_co, conjecture)

SWV408+2.p Priority queue checker: lemma_not_min_elem _pair
include(’ Axioms/SWV007+0.ax’)
include(’Axioms/SWV007+2.ax”)
include(’ Axioms/SWV007+3.ax’)

Yu,v: (contains_slb(u,v) = Jw: pairin_list(u, v, w)) fof(145 lige47, lemma)
Yu, v, w, z: ((pairin_list(u, v, w) and strictly_less_than(w, z)) = pair_in_list(update_slb(u, ), v, z)) fof(148_lizgz9, lemma)
Yu, v, w, z: ((pairdnlist(u, v, w) and & < w) = pair_in_list(update_slb(u, x), v, w)) fof(149 lizg37, lemma)

Yu, v, w, z: ((contains_slb(v, z) and strictly_less_than(z, findmin_cpq_res(triple(u, v, w)))) = (pair_in_list(update_slb(v, findm
y))) fof(144_co, conjecture)

SWV409+1.p Priority queue checker: lemma_contains_update

include(’ Axioms/SWV007+0.ax’)

include(’ Axioms/SWV007+2.ax’)

Vu,v: (contains_slb(u,v) = Jw: pair_inlist(u, v, w)) fof(145 lige47, lemma)

Yu, v, w, z: ((pairin_list(u, v, w) and strictly_less_than(v, z) and strictly_ less_than(w,z)) = pair_in_list(update_slb(u, x), v, x
Yu, v, w, z: ((pairin_list(u, v, w) and strictly_less_than(v, z) and z < w) = Jy: (pair_in_list(update_slb(u, z),v,y) and x <
Y)) fof(145_ 149, lemma)
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Yu, v, w: ((contains_slb(u,v) and strictly_less_than(v,w)) = (pair_in_list(update_slb(u, w), v, w) or Jz: (pair_in_list(update_s|
x))) fof(145_co, conjecture)

SWV410+1.p Priority queue checker: lemma_contains_pair base
include(’Axioms/SWV007+0.ax’)

include(’ Axioms/SWV007+2.ax’)

Vu: (contains_slb(create_slb, u) = Ju: pair_in_list(create_slb, u, v)) fof(146_co, conjecture)

SWV411+1.p Priority queue checker: lemma_contains_pair step

include(’ Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+2.ax”)

Vu: (Vo: (contains_slb(u,v) = Jw: pairdinlist(u,v,w)) = Vz,y,z: (containsslb(insert_slb(u, pair(y, z)),z) =
Jz4: pair_in_list(insert_slb(u, pair(y, 2)), x, z1))) fof(147_co, conjecture)

SWV412+1.p Priority queue checker: lemma_contains_update_01

include(’ Axioms/SWV007+0.ax’)

include(’ Axioms/SWV007+2.ax’)

Yu, v, w, z: ((pairin_list(u, v, w) and strictly_less_than(w, z)) = pair_in_list(update_slb(u, x), v, x)) fof(148 lizgsg, lemma)
Yu, v, w, z: ((pairin_list(u, v, w) and strictly_less_than(v, z) and strictly_less_than(w, z)) = pair_in_list(update_slb(u, x), v, x

SWV413+1.p Priority queue checker: lemma_contains_update_02

include(’ Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+2.ax’)

Yu, v, w, z: ((pairdnlist(u, v, w) and @ < w) = pair_in_list(update_slb(u, x), v, w)) fof(149 lizg37, lemma)

Yu, v, w, z: ((pairdin_list(u, v, w) and strictly_less_than(v,z) and = < w) = Jy: (pair_in_list(update_slb(u, z),v,y) and = <
Y)) fof(149_co, conjecture)

SWV414+1.p Priority queue checker: Formula (12)

include(’ Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+1.ax’)

include(’ Axioms/SWV007+2.ax’)

include(’ Axioms/SWV007+3.ax’)

include(’Axioms/SWV007+4.ax’)

Yu: i(triple(create_pqp, create_slb, u)) = create_pq fof(coy, conjecture)

SWV415+41.p Priority queue checker: Formula (7)

include(’Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+1.ax’)

include(’ Axioms/SWV007+2.ax’)

include(’ Axioms/SWV007+3.ax’)

include(’Axioms/SWV007+4.ax’)

Yu, v, w, x,y: i(triple(u, w, x)) = i(triple(v, w, y)) fof(main2_ly5, lemma)

Yu, v, w, x: i(insert_cpq(triple(u, v, w), z)) = insert_pq(i(triple(u, v, w)), x) fof(coq, conjecture)

SWV41542.p Priority queue checker: Formula (7)

include(’ Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+1.ax’)

include(’Axioms/SWV007+2.ax’)

include(’ Axioms/SWV007+3.ax’)

include(’Axioms/SWV007+4.ax’)

(Vu, v, w, z: i(triple(u, create_slb, w)) = i(triple(v, create_slb, z)) and Vy: (Vz, 21, x2, z3: i(triple(z, y, x2)) = i(triple(z1, y, x3))
Vg, Ts5, Te, T7, Tg, To: i(triple(xy, insert_slb(y, pair(zs, xg9)), x6)) = i(triple(xs, insert_slb(y, pair(zs, x9)), x7)))) =

Vl‘lo, 11,212,213, T14: i(triple(xlo, T12, 1‘13)) = i(triple(mll, 12, .1‘14)) fof(bigZ,induction, axiom)

Yu, v, w, : i(insert_cpq(triple(u, v, w), z)) = insert_pq(i(triple(u, v, w)), x) fof(coq, conjecture)

SWV416+1.p Priority queue checker: Formula (8)

include(’ Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+1.ax’)

include(’ Axioms/SWV007+2.ax’)

include(’ Axioms/SWV007+3.ax’)

include(’Axioms/SWV007+4.ax’)

Yu, v, w, x,y: i(triple(u, w, x)) = i(triple(v, w, y)) fof(main3_liy9, lemma)

Yu, v, w, x: (contains_pq(i(triple(u, v, w)),z) = i(remove_cpq(triple(u,v,w), z)) = remove_pq(i(triple(u, v, w)), z)) fof(m
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Yu, v, w, x: (pi_remove(triple(u, v, w),x) = (phi(remove_cpq(triple(u,v,w),z)) = (pisharp_remove(i(triple(u,v,w)), ) anc
remove_pq(i(triple(u, v, w)),x)))) fof(cos, conjecture)

SWV416+2.p Priority queue checker: Formula (8)

include(’ Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+1.ax’)

include(’ Axioms/SWV007+2.ax’)

include(’Axioms/SWV007+3.ax’)

include(’ Axioms/SWV007+4.ax’)

(Vu, v, w, z: i(triple(u, create_slb, w)) = i(triple(v, create_slb, x)) and Vy: (Vz, z1, x2, x3: i(triple(z, y,x2)) = i(triple(z1, y, x3))
Va4, x5, T, T7, Ts, To: i(triple(xy, insert_slb(y, pair(xs, x9)),xs)) = i(triple(xs,insert_slb(y, pair(xg, x9)),z7)))) =

Vxlg, T11,212,213,L14: i(triple(xlo, T12, 1'13)) = i(triple(zll, 12, IE14)) fOf(big-?),iIlduCtiOIll, axiom)

(Vu, v, w: (contains_pq(i(triple(u, create_slb, v)), w) = i(remove_cpq(triple(u, create_slb, v), w)) = remove_pq(i(triple(u, creat
i(remove_cpq(triple(y, x, z), x1)) = remove_pq(i(triple(y, x, 2)), x1)) = V2,3, x4, Ts5, Te: (contains_pq(i(triple(xs, insert_slb|
i(remove_cpq(triple(xs, insert_slb(x, pair(xs, xg)), £3), 4)) = remove_pq(i(triple(zs, insert_slb(x, pair(zs, x¢)), 23)), 24)))) =
Var, xs, e, T10: (contains_pq(i(triple(xr, xg, xg)),x10) = i(remove_cpq(triple(zr, s, xg), x10)) = remove_pq(i(triple(xr, xg, x
(Vu, v, w: (contains_cpq(triple(u, create_slb, v), w) <= contains_pq(i(triple(u, create_slb,v)), w)) and Va: (Vy, z, z1: (contain
contains_pq(i(triple(y, z, 2)),z1)) = Vo, xs3, 24, Ts5,xe: (contains_cpq(triple(zq, insert_slb(z, pair(z4, z5)), x3), x5) <
contains_pq(i(triple(zs, insert_slb(z, pair(z4, x5)), x3)), x6)))) = Va7, s, Tg, x10: (contains_cpq(triple(zr, xs, z9), x10) <=
contains_pq(i(triple(z7, x5, x9)), Z10)) fof(big3_inductiong, axiom)

Yu, v, w, z: (pi-remove(triple(u, v, w),z) = (phi(remove_cpq(triple(u,v,w),x)) = (pisharp_remove(i(triple(u,v,w)), x) anc
remove_pq(i(triple(u, v, w)),x)))) fof(cos, conjecture)

SWV41741.p Priority queue checker: Formula (9)

include(’Axioms/SWV007+0.ax’)

include(’Axioms/SWV007+1.ax’)

include(’ Axioms/SWV007+2.ax’)

include(’ Axioms/SWV007+3.ax’)

include(’Axioms/SWV007+4.ax’)

Vu, v, w: (phi(findmin_cpq_eff(triple(u, v, w))) = pisharp_find_min(i(triple(u, v, w)), findmin_cpq.res(triple(u, v, w)))) fo
Yu, v, w: (pi-find_min(triple(u, v,w)) = (phi(findmin_cpq_eff(triple(u,v,w))) = Jz: (pisharp_find_min(i(triple(u, v, w)), x)
findmin_pq_res(i(triple(u, v, w)), z)))) fof(coy, conjecture)

PPl

SWV425A1.p ICL logic mapping to modal logic implies ’unit’
include(’Axioms/LCL008"0.ax”)

include(’Axioms/SWV008"0.ax’)

s: 81— %o thi(s, type)

a: $i — %o thf(a, type)
iclval@(iclimpl@(icl_atom@s)@(icl_says@(icl_princ@a)Q(icl-atom@s))) thf(unit, conjecture)

SWV425A2.p ICL logic mapping to modal logic implies ’unit’
include(’Axioms/LCL008"0.ax")

include(’Axioms/SWV008"0.ax’)

include(’Axioms/SWV008"1.ax’)

s: 81— %o thi(s, type)

a: $i — $o thf(a, type)

iclval@(icl impl@(icl_atom@s)Q(icl_saysQ(icl_princ@a)@Q(icl_atom@s))) thf(unit, conjecture)

SWV426A1.p ICL logic mapping to modal logic implies ’cuc’

include(’Axioms/LCL008"0.ax”)

include(’Axioms/SWV008"0.ax’)

s: 81— %o thi(s, type)

t: $i — %o thi(¢, type)

a: $i — %o thf(a, type)

iclval@(icl Limpl@(icl_says@(icl_princ@a)@Q(icl-impl@(icl_atom@s)@(icl_atom@t)))Q(icl_implQ(icl_saysQ(icl_princ@Qa)@(icl_atc

SWV426A2.p ICL logic mapping to modal logic implies ’cuc’
include(’Axioms/LCL008"0.ax")
include(’Axioms/SWV008"0.ax’)
include(’Axioms/SWV008"1.ax’)

s: 81— %o thf(s, type)

t: $i — %o thf(¢, type)

a: $i — %o thf(a, type)
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iclval@(icl_impl@(icl_says@(icl_princ@a)@(icl_impl@(icl_atom@s)@(icl_atom@t)))@(icl_impl@(icl_says@Q(icl_princ@a)@(icl_ate

SWV426A3.p ICLAB logic mapping to modal logic implies ’cuc’

include(’Axioms/LCL008"0.ax")

include(’Axioms/SWV008"0.ax’)

5: %1 — $o thif(s, type)

a: $i — $o thf(a, type)

b: $i — $o thf(b, type)
iclval@(iclimpl@(icl_says@(icl_.impl@(icl_princ@a)@(icl_princ@b))@(icl-atom@s))Q(icl-impl@(icl_says@(icl_princ@a)Q(icl _at

SWV426/A4.p ICLAB logic mapping to modal logic implies ’cuc’

include(’Axioms/LCL008"0.ax”)

include(’Axioms/SWV008"0.ax’)

include(’Axioms/SWV008"1.ax’)

s: 81— $o thi(s, type)

a: $i — %o thf(a, type)

b: $i — $o  thf(b, type)

iclval@(icl impl@(icl_says@(icl_impl@(icl_princ@aq)@(icl_princ@b))Q(icl_atom@s))@(icl-impl@(icl_says@(icl_princQa)@(icl_at

SWV427A1.p ICL logic mapping to modal logic implies ’idem’

include(’Axioms/LCL008"0.ax")

include(’Axioms/SWV008"0.ax’)

s: 81— $o  thi(s, type)

a: $i — $o thf(a, type)
iclval@(icl_impl@(icl_says@(icl_princ@a)@(icl_says@(icl_princ@a)@(icl_atom@s)))@(icl_says@(icl_princ@a)@Q(icl_atom@s)))

SWV427A2.p ICL logic mapping to modal logic implies ’idem’

include(’Axioms/LCL008"0.ax")

include(’Axioms/SWV008"0.ax”)

include(’Axioms/SWV008"1.ax’)

s: $i— %o thf(s, type)

a: $i — %o thf(a, type)
iclval@(iclimpl@(icl_says@(icl_princ@a)@(icl_says@(icl_princ@a)@(icl_atom@s)) ) @(icl_says@Q(icl_princ@a)Q(icl_atom@s)))

SWV428A1.p ICL logic mapping to modal logic K implies that Example 1 holds

include(’Axioms/LCL008"0.ax”)

include(’Axioms/SWV008"0.ax’)

admin: $i — $o thf(admin, type)

bob: $i — $o thf(bob, type)

deletefile;: $i — $o thf(deletfile; , type)

iclval@(icl impl@(icl_says@(icl_princ@admin)@(icl_atom@deletefile; ) )Q(icl_atom@deletefile; )) thf(ax;, axiom)
iclval@(icl_says@(icl_princ@admin)@(icl_impl@(icl_says@(icl_princ@bob)@(icl_atom@deletefile; ) )Q(icl_atom@deletefile; ) ))
iclval@(icl_says@(icl_princ@bob)@(icl_atom@deletefile; )) thf(axs, axiom)

iclval@(icl_atom@deletefile; ) thf(ex;, conjecture)

SWV428A2.p ICL logic mapping to modal logic S4 implies 'Ex1’

include(’Axioms/LCL008"0.ax”)

include(’Axioms/SWV008"0.ax’)

include(’Axioms/SWV008"1.ax’)

admin: $i — $o thf(admin, type)

bob: $i — $o thf(bob, type)

deletefile;: $i — $o thf(deletfile; , type)

iclval@(icl impl@(icl_says@(icl_princ@admin)@(icl_atom@deletefile; ) )Q(icl_atom@deletefile; )) thf(ax;, axiom)
iclval@(icl_says@(icl_princ@admin)@(icl_impl@(icl_says@(icl_princ@bob)@(icl_atom@deletefile; ) )Q(icl_atom@deletefile; ) ))
iclval@(icl_says@(icl_princ@bob)@(icl_atom@deletefile; )) thf(axs, axiom)

iclval@(icl_atom@deletefile; ) thf(exy, conjecture)

SWV429A1.p ICLA=> logic mapping to modal logic implies 'refl’
include(’Axioms/LCL008"0.ax”)

include(’Axioms/SWV008"0.ax’)

include(’Axioms/SWV008"2.ax’)

a: $i — $o thf(a, type)
iclval@(iclimpl_princ@(icl_princ@a)@(icl_princQa)) thf(conj, conjecture)



94

SWV429A2.p ICLA=> logic mapping to modal logic implies 'refl’
include(’Axioms/LCL008"0.ax")

include(’Axioms/SWV008"0.ax’)

include(’Axioms/SWV008"1.ax’)

include(’Axioms/SWV008"2.ax’)

a: $i — $o thf(a, type)

iclval@(icl impl_princ@(icl_princ@a)@(icl_princ@Qa)) thf(conj, conjecture)

SWV430A1.p ICLA=> logic mapping to modal logic implies ’trans’

include(’Axioms/LCL008"0.ax”)

include(’Axioms/SWV008"0.ax’)

include(’Axioms/SWV008"2.ax’)

a: $i — %o thf(a, type)

b: $i — $o thi(b, type)

c: $i— %o thf(c, type)
iclval@(iclLimpl@(icl-impl_princ@(icl_princ@a)@(icl_princ@b))@Q(icl_impl@(icl_impl_princ@(icl_princ@b)@(icl_princ@c))@(icl.

SWV430A2.p ICLA=> logic mapping to modal logic implies ’trans’

include(’Axioms/LCL008"0.ax”)

include(’Axioms/SWV008"0.ax’)

include(’Axioms/SWV008"1.ax’)

include(’Axioms/SWV008"2.ax’)

a: $i — $o thf(a, type)

b: $i — $o thf(b, type)

c: $1 — $o thf(c, type)
iclval@(iclimpl@(icl_impl_princ@(icl_princ@a)@(icl_princ@b)) @ (icl_.impl@(icl-impl_princ@(icl_princ@b)@(icl_princ@c))@(icl.

SWV431A1.p ICLA=> logic mapping to modal logic implies ’speaking_for’

include(’Axioms/LCL008"0.ax”)

include(’Axioms/SWV008"0.ax’)

include(’Axioms/SWV008"2.ax’)

a: $i — %o thf(a, type)

b: $i — $o thi(b, type)

s: 81— %o thi(s, type)

iclval@(icl .impl@(icl-impl_princ@(icl_princ@a)@(icl_princ@b))@Q(icl_impl@(icl_says@(icl_princ@a)@(icl_atom@s))Q(icl_says@Q|

SWV431A2.p ICLA=> logic mapping to modal logic implies ’speaking_for’

include(’Axioms/LCL008"0.ax”)

include(’Axioms/SWV008"0.ax’)

include(’Axioms/SWV008"1.ax’)

include(’Axioms/SWV008"2.ax’)

a: $i — $o thf(a, type)

b: $i — $o thf(b, type)

s: 81— $o thi(s, type)
iclval@(iclimpl@(icl_impl_princ@(icl_princ@a)@(icl_princ@b))@(icl_.impl@(icl_says@(icl_princ@a)@(icl_atom@s) )@ (icl_saysQ

SWV432A1.p ICLA=> logic mapping to modal logic implies ’handoff’

include(’Axioms/LCL008"0.ax’)

include(’Axioms/SWV008"0.ax’)

include(’Axioms/SWV008"2.ax’)

a: $i — %o thf(a, type)

b: $i — $o  thi(b, type)

iclval@(icl Limpl@(icl_says@(icl_princ@b)@Q(icl_impl_princ@(icl_princ@a)@Q(icl_princ@b)))@Q(icl-impl_princ@(icl_princ@a)@(icl

SWV432A2.p ICLA=> logic mapping to modal logic implies ’handoff’

include(’Axioms/LCL008"0.ax")

include(’Axioms/SWV008"0.ax’)

include(’Axioms/SWV008"1.ax’)

include(’Axioms/SWV008"2.ax’)

a: $i — $o thf(a, type)

b: $i — $o thf(b, type)
iclval@(iclimpl@(icl_says@(icl_princ@b)@(icl-impl_princ@(icl_princ@a)@(icl_princ@b)))@Q(icl-impl_princ@(icl_princ@a)@(icl
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SWV433A1.p ICLA=> logic mapping to modal logic implies that Example 2 holds
include(’Axioms/LCL008"0.ax")

include(’Axioms/SWV008"0.ax’)

include(’Axioms/SWV008"2.ax’)

admin: $1 — $o  thf(admin, type)

bob: $i — $o thf(bob, type)

alice: $i — $o thf(alice, type)

deletefile;: $i — $o thf(deletfile; , type)

iclval@(icl impl@(icl_says@(icl_princ@admin)@(icl_atom@deletefile; ) )Q(icl_atom@deletefile; )) thf(ax;, axiom)
iclval@(icl_says@(icl_princ@admin)@(icl_Limpl@(icl_says@(icl_princ@bob)@(icl_atom@deletefile; ) )Q(icl_atom@deletefile; ) ))
iclval@(icl_says@(icl_princ@bob)@(icl_impl_princ@(icl_princ@alice)@(icl_princ@bob))) thf(axs, axiom)
iclval@(icl_says@(icl_princ@alice)@(icl_atom@deletefile; )) thf(axy, axiom)

iclval@(icl_atom@deletefile; ) thf(conj, conjecture)

SWV433A2.p ICLA=> logic mapping to modal logic implies that Example 2 holds
include(’Axioms/LCL008"0.ax’)

include(’Axioms/SWV008"0.ax’)

include(’Axioms/SWV008"1.ax’)

include(’Axioms/SWV008"2.ax”)

admin: $1 — $o  thf(admin, type)

bob: $i — $o thf(bob, type)

alice: $1 — $o thf(alice, type)

deletefile;: $1 — $o thf(deletfile; , type)
iclval@(icl_impl@(icl_says@(icl_princ@admin)@(icl_atom@deletefile; ) )@ (icl_atom@deletefile; ) ) thf(ax;, axiom)
iclval@(icl_says@(icl_princ@admin)@(icl_Limpl@(icl_says@(icl_princ@bob)@(icl_atom@deletefile; ) )Q(icl_atom@deletefile; ) ))
iclval@(icl_says@(icl_princ@bob)@(icl_impl_princ@(icl_princ@alice)@(icl_princ@bob))) thf(axs, axiom)
iclval@(icl _says@(icl_princ@alice)@(icl_atom@deletefile; )) thf(axy, axiom)

iclval@(icl_atom@deletefile; ) thf(conj, conjecture)

SWV434A3.p ICLAB logic mapping to modal logic implies ’trust’
include(’Axioms/LCL008"0.ax’)

include(’Axioms/SWV008"0.ax’)

s: 81— $o thi(s, type)
iclval@(icl_impl@(icl_says@icl_false@(icl_atom@s))@(icl_atom@s)) thf(trust, conjecture)

SWV434/A4.p ICLAB logic mapping to modal logic implies ’trust’
include(’Axioms/LCL008"0.ax")

include(’Axioms/SWV008"0.ax’)

include(’Axioms/SWV008"1.ax”)

s: 81— %o thi(s, type)

iclval@(icl impl@(icl_says@icl_false@(icl_atom@s))@Q(icl_atom@s)) thf(trust, conjecture)

SWV435A3.p ICLAB logic mapping to modal logic implies "untrust’
include(’Axioms/LCL008"0.ax")

include(’Axioms/SWV008"0.ax’)

a: $i — $o thf(a, type)

(icl_princ@a) = icl_true thf(ax;, axiom)
iclval@(icl_saysQ(icl_princ@a)@icl_false) thf(untrust, conjecture)

SWV435A4.p ICLAB logic mapping to modal logic implies "untrust’
include(’Axioms/LCL008"0.ax’)

include(’Axioms/SWV008"0.ax’)

include(’Axioms/SWV008"1.ax’)

a: $i — %o thf(a, type)

(icl.princ@a) = icl_true thf(ax;, axiom)
iclval@(icl_says@(icl_princ@a)@Qicl_false) thf(untrust, conjecture)

SWV436A3.p ICLAB logic mapping to modal logic implies that Example 3 holds
include(’Axioms/LCL008"0.ax”)

include(’Axioms/SWV008"0.ax’)

admin: $i — $o thf(admin, type)

bob: $i — $o thf(bob, type)

deletefile;: $1 — $o thf(deletfile; , type)
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iclval@(icl _says@(icl impl@(icl_princ@admin)@icl_false)@(icl_atom@deletefile; )) thf(ax;, axiom)

iclval@(icl _says@(icl_princ@admin)@(icl_says@(icl_impl@(icl_princ@bob)@(icl_princ@admin))@(icl_atom@deletefile; ))) tl
iclval@(icl_says@(icl_princ@bob)@(icl_atom@deletefile; )) thf(axs, axiom)

iclval@(icl_atom@deletefile; ) thf(exs, conjecture)

SWV436/A4.p ICLAB logic mapping to modal logic implies that Example 3 holds
include(’Axioms/LCL008"0.ax")

include(’Axioms/SWV008"0.ax’)

include(’Axioms/SWV008"1.ax’)

admin: $i — $o thf(admin, type)

bob: $i — $o thf(bob, type)

deletefile;: $1 — $o thf(deletfile; , type)
iclval@(icl_says@(icl-impl@(icl_princ@admin)@icl_false)@(icl_atom@deletefile; )) thf(ax;, axiom)
iclval@(icl_says@(icl_princ@admin)@(icl_says@(icl_impl@(icl_princ@bob)@(icl_princ@admin))@(icl_atom@deletefile; ))) tl
iclval@(icl_says@(icl_princ@bob)@(icl_atom@deletefile; )) thf(axs, axiom)
iclval@(icl_atom@deletefile; ) thf(exs, conjecture)

SWV441A1.p (K says (A => B)) => (K says A) => (K says B) in BL

include(’Axioms/LCL008"0.ax”)

include(’Axioms/LCL009"0.ax")

include(’Axioms/SWV01070.ax’)

Vk: individuals, a: $1 — $o0,b: $i — $o: (bl_valid@(bl_impl@(bl_says@kQ(bl_impl@a@b))Q(bl_impl@(bl_says@kQqa)Q(bl_saysQ]

SWV442A1.p A => A in BL

include(’Axioms/LCL008"0.ax’)

include(’Axioms/LCL009"0.ax")

include(’Axioms/SWV010"0.ax’)

Va: $i — $o: (blvalid@(blLimpl@(bl_atom@a)@(bl_atom@a))) thf(bl.id, conjecture)

SWV443A1.p (K says A) => (K says A) in BL

include(’Axioms/LCL008"0.ax")

include(’Axioms/LCL009"0.ax")

include(’Axioms/SWV010"0.ax’)

VEk: individuals, a: $i — $o: (bl_valid@(bl_impl@(bl_says@kQ(bl_atom@a))@Q(bl_says@kQ(bl_atom@a)))) thf(bl_idz, conjec

SWV444A1.p (loca says A) => (K says A) in BL

include(’Axioms/LCL008"0.ax")

include(’Axioms/LCL009"0.ax”)

include(’Axioms/SWV010"0.ax’)

Vk: individuals, a: $i — $o: (bl_valid@(blLimpl@(bl_says@loca@(bl_atom@a))@(bl_says@k@(bl_atom@a)))) thf(bl_strengt!

SWV445A1.p (K says K says A) => (K says A) in BL

include(’Axioms/LCL008"0.ax”)

include(’Axioms/LCL009"0.ax’)

include(’Axioms/SWV010"0.ax’)

Vk: individuals, a: $1 — $o: (bl_valid@(bl.impl@(bl_says@kQ(bl_says@kQ(bl_atom@a)))@(bl_says@kQ(bl_atomQa)))) thif

SWV446A1.p K says ((K says A) => A) in BL

include(’ Axioms/LCL008™0.ax")

include(’Axioms/LCL009"0.ax")

include(’Axioms/SWV010"0.ax’)

Vk: individuals, a: $1 — $o: (bl_valid@(bl_says@k@(bl-impl@(bl_says@kQ(bl_atom@a))@Q(bl_atom@a)))) thf(bl_conceit, co

SWV447A1.p Nipkow’s simple map-cons problem

nil: $i thf(nil_type, type)

cons: $i — $i — $i thf(cons_type, type)

map: ($i — $i) — $i — i thf(map_type, type)

Vf: $i — $i: (map@f@nil) = nil thf(ax;, axiom)

Vf:$i— $i,2: $i,y: $i: (map@ fQ(cons@zQy)) = (consQ( fQz)Q(mapQfQy)) thf(axs, axiom)
Va: $i: (map@z: $i: 2@(cons@qa@nil)) = (cons@a@nil) thf(test, conjecture)

SWV449+1.p Establishing that there cannot be two leaders, part i26_p30

include(’Axioms/SWV011+0.ax’)

Yo, w, z,y: ((Vz,pidy: (setIn(pidy, alive) = —elem(m_Down(pid,), queue(host(z)))) and Vz, pidy: (elem(m_Down(pid,), queu
—setIn(pidy, alive)) and Vz, pid,: (elem(m_Down(pid,), queue(host(z))) = host(pid,) # host(z)) and Vz, pid,: (elem(m_Halt
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—host(z) < host(pid,)) and Vz, pidyg, pidy: (elem(m_Ack(pidy, z), queue(host(pidyy))) = —host(z) < host(pid,)) and Vz, pic
z and host(pid,) = host(z)) = —setIn(pidy,alive)) and Vz,pidy: ((pidy # =z and host(pidy) = host(z)) =
(—setIn(z, alive) or —setIn(pidy, alive))) and Vz, pidgq, pidyg, pidy: ((host(pidyg) # host(z) and setIn(z, alive) and setIn(pidy,
host(z) and host(pid,) = host(pidyy)) = —elem(m-Down(pid,), queue(host(z))) and elem(m_-Down(pids,), queue(host(pidy
cons(m_Ack(w, y),v)) = (setIn(z,alive) = ((index(elid, host(x)) = w and index(status, host(z)) = elecs and host(y) =
index(pendack, host(z))) = (nbr_proc < index(pendack, host(z)) = Vz: ((setIn(host(z), index(acks, host(x))) or host(z) =
host(y)) = Vuwp: (host(z) = host(vg) = (host(x) = host(vg) = Vawg,zo: (host(z) # host(xg) = (host(z) #
host(zg) = Vyo: ((host(zo) # host(vg) and setIn(vp, alive) and setIn(zo, alive) and host(wg) = host(vg) and host(yy) =
host(zg)) = —elem(m_Down(wy), queue(host(xg))) and elem(m_Down(yo), snoc(v, m_Ldr(x))))))))))))) fof(conj, conject:

SWV450+1.p Establishing that there cannot be two leaders, part i26_p36

include(’Axioms/SWV011+0.ax’)

Vo, w, z,y: ((Vz, pidy: (setIn(pidy, alive) = —elem(m_Down(pid,), queue(host(z)))) and Vz, pidy: (elem(m_Down(pid,), queu
—setIn(pid,, alive)) and Vz, pid,: (elem(m_Down(pid,), queue(host(z))) = host(pid,) # host(z)) and Vz, pid,: (elem(m_Halt
—host(z) < host(pid,)) and Vz, pidyg, pidy: (elem(m_Ack(pidy, z), queue(host(pidyy))) = —host(z) < host(pid,)) and Vz, pic
z and host(pid,) = host(z)) = —setIn(pidy,alive)) and Vz,pidy: ((pid, # =z and host(pidy) = host(z)) =
(—setIn(z, alive) or —setIn(pidy, alive))) and Vz, pidsg, pidsg, pidy: ((host(pidyg) # host(z) and setIn(z, alive) and setIn(pidy,
host(z) and host(pid,) = host(pidy,)) = —elem(m_Down(pid,), queue(host(z))) and elem(m_Down(pids,), queue(host(pidy
cons(m_Ack(w, y),v)) = (setIn(z,alive) = ((index(elid, host(x)) = w and index(status, host(z)) = elecs and host(y) =
index(pendack, host(z))) = (nbr_proc < index(pendack, host(x)) = Vz: ((setIn(host(z), index(acks, host(z))) or host(z) =
host(y)) = WVop: (host(z) # host(vg) = (host(xz) = host(vg) = VYwo,zo: (host(z) = host(zg) = (host(z) #
host(zg) = Vyo: ((host(zg) # host(vg) and setIn(vg, alive) and setIn(zo, alive) and host(wg) = host(vg) and host(yy) =
host(zg)) = —elem(m_Down(yo),v) and elem(m_Down(wy), snoc(queue(host(xo)), m-Ldr(x))))))))))))) fof(conj, conject

SWV451+1.p Establishing that there cannot be two leaders, part i26_p121

include(’Axioms/SWV011+0.ax’)

Yo, w, z,y: ((Vz, pidy: (setIn(pidy, alive) = —elem(m_-Down(pid,), queue(host(z)))) and Vz, pidy: (elem(m_Down(pid,), queu
—setIn(pid,, alive)) and Vz, pid,: (elem(m_Down(pid, ), queue(host(z))) = host(pid,) # host(z)) and Vz, pid,: (elem(m_Halt
—host(z) < host(pid,)) and Vz, pidyg, pidy: (elem(m_Ack(pidy, z), queue(host(pidsy))) = —host(z) < host(pid,)) and Vz, pic
z and host(pid,) = host(z)) = —setIn(pidy,alive)) and Vz,pidy: ((pid, # =z and host(pid,) = host(z)) =
(—setIn(z, alive) or —setIn(pidy, alive))) and Vz, pidsq, pidsg, pidy: ((host(pidyg) # host(z) and setIn(z, alive) and setIn(pidy,
host(z) and host(pid,) = host(pidy,)) = —elem(m_Down(pid,), queue(host(z))) and elem(m_-Down(pids,), queue(host(pidy
cons(m_NotNorm(z),v)) = (setIn(y,alive) = ((index(ldr,host(y)) = host(y) and index(status, host(y)) =

norm and index(elid, host(y)) = ) = ((Vz: (host(y) = host(z) = 2z < w) and —setIn(w, pids) and host(y) =
host(w)) = (host(w) = s(0) = (—nbr_proc < host(w) = Vz: (s(host(w)) = host(z) = (host(y) # host(z) =

Vo, yo: (s(host(w)) # host(yo) = (host(y) = host(yo) = Vzo: ((((# # y and setIn(z, alive)) or z = w) and ((yo #

y and setIn(yp, alive)) or yo = w) and host(yy) # host(z) and host(rg) = host(z) and host(zg) = host(yp)) =
—elem(m_Down(zg),v) and elem(m_Down(z), snoc(queue(host(z)), m_Halt(w)))))))))))))) fof(conj, conjecture)

SWV452+1.p Establishing that there cannot be two leaders, part i26_p216

include(’Axioms/SWV011+0.ax’)

Yo, w, z,y: ((Vz, pidy: (setIn(pidy, alive) = —elem(m_-Down(pid,), queue(host(z)))) and Vz, pidy: (elem(m_Down(pid,), queut
—setIn(pid,, alive)) and Vz, pid,: (elem(m_Down(pid,), queue(host(z))) = host(pid,) # host(z)) and Vz, pid,: (elem(m_Halt
—host(z) < host(pid,)) and Vz, pidyg, pidy: (elem(m_Ack(pidy, z), queue(host(pidyy))) = —host(z) < host(pid,)) and Vz, pic
z and host(pid,) = host(z)) = —setIn(pidy,alive)) and Vz,pidy: ((pid, # =z and host(pid,) = host(z)) =
(—setIn(z, alive) or —setIn(pidy, alive))) and Vz, pidsq, pidsg, pidy: ((host(pidyg) # host(z) and setIn(z, alive) and setIn(pidy,
host(z) and host(pid,) = host(pidy,)) = —elem(m_Down(pid,), queue(host(z))) and elem(m_Down(pids,), queue(host(pidy
cons(m_Down(y),v)) = (setIn(z,alive) = (—host(z) < host(y) = (((index(ldr,host(z)) = host(y) and index(status, host(
norm) or (index(status, host(z)) = wait and host(y) = host(index(elid, host(z))))) = ((Vz: (host(z) = host(z) =

z < w) and —setIn(w, pids) and host(z) = host(w)) = (host(w) # s(0) = Va: (host(x) = host(z) =

Vo, yo: (host(z) # host(yg) = Vzo: ((((z # = and setIn(z, alive)) or z = w) and ((yo # = and setIn(yp, alive)) or yo =

w) and host(yg) # host(z) and host(z¢) = host(z) and host(zy) = host(yp)) = —elem(m_-Down(zp),v) and elem(m_Down(z

SWV453+1.p Establishing that there cannot be two leaders, part i26_p217

include(’Axioms/SWV011+0.ax’)

Yo, w, z,y: ((Vz, pidy: (setIn(pidy, alive) = —elem(m_-Down(pid,), queue(host(z)))) and Vz, pidy: (elem(m_Down(pid,), queus
- setIn(pidy, alive)) and Vz, pidy: (elem(m-Down(pid,), queue(host(z))) = host(pid,) # host(z)) and Vz, pidy: (elem(m_Halt
—host(z) < host(pid,)) and Vz, pidy, pidy: (elem(m_Ack(pid,, z), queue(host(pidsy))) = —host(z) < host(pid,)) and Vz, pic
z and host(pid,) = host(z)) = —setIn(pidg,alive)) and Vz,pidy: ((pid, # =z and host(pid,) = host(z)) =
(—setIn(z, alive) or —setIn(pidy, alive))) and Vz, pidsq, pidsg, pidy: ((host(pidyg) # host(z) and setIn(z, alive) and setIn(pidy,
host(z) and host(pid,) = host(pidy,)) = —elem(m_Down(pid,), queue(host(z))) and elem(m_Down(pids,), queue(host(pidy
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cons(m_Down(y),v)) = (setIn(x,alive) = (—host(x) < host(y) = (((index(ldr, host(x)) = host(y) and index(status, host(
norm) or (index(status, host(x)) = wait and host(y) = host(index(elid, host(x))))) = ((Vz: (host(x) = host(z) =

z < w) and —setIn(w, pids) and host(z) = host(w)) = (host(w) # s(0) = Vz (host(z) # host(z) =

Vg, yo: (host(z) = host(yo) = Vzo: ((((z # = and setIn(z,alive)) or z = w) and ((yo # = and setIn(yp, alive)) or yo =

w) and host(yg) # host(z) and host(zg) = host(z) and host(zg) = host(yp)) = —elem(m_Down(zp),v) and elem(m_Down(z

SWV454+1.p Establishing that there cannot be two leaders, part i26_p250

include(’Axioms/SWV011+0.ax’)

Yo, w, x,y: ((Vz,pidy: (setIn(pidy, alive) = —elem(m_Down(pid,), queue(host(z)))) and Vz, pid,: (elem(m_Down(pid,), queut
—setIn(pidy, alive)) and Vz, pid,: (elem(m_Down(pid,), queue(host(z))) = host(pid,) # host(z)) and Vz, pid,: (elem(m_Halt
—host(z) < host(pid,)) and Vz, pid,g, pidy: (elem(m_Ack(pidy, z), queue(host(pidyy))) = —host(z) < host(pidy)) and Vz, pic
z and host(pid,) = host(z)) = —setln(pidy,alive)) and Vz,pidy: ((pidy # =z and host(pidy) = host(z)) =
(—setIn(z, alive) or —setIn(pid,, alive))) and Vz, pidsq, pidsg, pidy: ((host(pidyg) # host(z) and setIn(z, alive) and setIn(pidy,
host(z) and host(pid,) = host(pidy,)) = —elem(m_Down(pid,), queue(host(z))) and elem(m_Down(pids,), queue(host(pidy
cons(m_Down(y),v)) = (setIn(x,alive) = (—host(xz) < host(y) = (- (index(ldr, host(z)) = host(y) and index(status, host
norm) or (index(status, host(x)) = wait and host(y) = host(index(elid, host(z)))) = ((Vz: ((—host(z) < z and s(0) <

z) = (setIn(z,index(down,host(z))) or z = host(y))) and index(status, host(x)) = elec;) = (—nbr_proc <

host(z) = Vz: (s(host(x)) # host(z) = (host(x) = host(z) = Vwp,zo: (s(host(z)) # host(zg) = (host(x) #
host(xg) = Vyo: ((host(zo) # host(z) and setIn(z, alive) and setIn(xg, alive) and host(wg) = host(z) and host(yg) =
host(zg)) = —elem(m_-Down(yp),v) and elem(m_-Down(wy), queue(host(zp))))))))))))) fof(conj, conjecture)

SWV455+1.p Establishing that there cannot be two leaders, part i26_p257

include(’Axioms/SWV011+0.ax’)

Yo, w, x,y: ((Vz,pidy: (setIn(pidy, alive) = —elem(m_Down(pid,), queue(host(z)))) and Vz, pid,: (elem(m_Down(pid,), queut
—setIn(pidy, alive)) and Vz, pid,: (elem(m_Down(pid,), queue(host(z))) = host(pid,) # host(z)) and Vz, pid,: (elem(m_Halt
—host(z) < host(pid,)) and Vz, pidyg, pidy: (elem(m_Ack(pidy, z), queue(host(pidyy))) = —host(z) < host(pid,)) and Vz, pic
z and host(pid,) = host(z)) = —setln(pidy,alive)) and Vz,pidy: ((pidy # =z and host(pidy) = host(z)) =
(—setIn(z, alive) or —setIn(pid,, alive))) and Vz, pidsq, pidsg, pidy: ((host(pidyg) # host(z) and setIn(z, alive) and setIn(pidy,
host(z) and host(pid,) = host(pidyy)) = —elem(m-Down(pid,), queue(host(z))) and elem(m_Down(pidy,), queue(host(pidy
cons(m_Down(y),v)) = (setIn(x,alive) = (—host(x) < host(y) = (- (index(ldr, host(z)) = host(y) and index(status, host
norm) or (index(status, host(x)) = wait and host(y) = host(index(elid, host(z)))) = (= Vz: ((—host(z) < z and s(0) <

z) = (setIn(z,index(down, host(z))) or z = host(y))) and index(status, host(z)) = elec; = Vz: (host(x) #

host(z) = Vuwy, zo: (host(xz) = host(zg) = Vyo: ((host(xg) # host(z) and setIn(z, alive) and setIn(x, alive) and host(wg) =
host(z) and host(yg) = host(zg)) = —elem(m_Down(wp),v) and elem(m_Down(yo), queue(host(2))))))))))) fof(conj, con

SWV456+1.p Establishing that there cannot be two leaders, part i27_p134

include(’Axioms/SWV011+0.ax’)

Yo, w, x,y: ((Vz,pidy: (elem(m_-Down(pid,), queue(host(z))) = —setIn(pid,, alive)) and Vz, pid,: (elem(m_Down(pid,), queut
host(pid,) # host(z)) and Vz, pid,: (elem(m_Halt(pid,), queue(host(z))) = —host(z) < host(pid,)) and Vz, pidyg, pidy: (elen
—host(z) < host(pid,)) and Vz, pid,: ((—setIn(z, alive) and pid, < z and host(pid,) = host(z)) = —setIn(pid,, alive)) and
z and host(pid,) = host(z)) = (—setln(z,alive) or —setIn(pidy, alive))) and Vz, pidsg, pidyg, pidy: ((host(pid,g) #

host(z) and setIn(z, alive) and setIn(pid,, alive) and host(pidg,) = host(z) and host(pid,) = host(pidyy)) = —elem(m_Dow
host(z) and setIn(z, alive) and setIn(pid,, alive) and host(pids,) = host(z) and host(pid,) = host(pidyy)) = —elem(m_Dow
cons(m_Down(y),v)) = (setIn(x,alive) = (—host(z) < host(y) = (((index(ldr, host(z)) = host(y) and index(status, host(
norm) or (index(status, host(z)) = wait and host(y) = host(index(elid, host(x))))) = ((Vz: (host(x) = host(z) =

z < w) and —setIn(w, pids) and host(z) = host(w)) = (host(w) # s(0) = Vz (host(x) = host(z) =

Vo, yo: (host(w) # host(yp) = (host(x) # host(yo) = Vzo: ((((z # =z and setIn(z,alive)) or z = w) and ((yo #

x and setIn(yp, alive)) or yop = w) and host(yg) # host(z) and host(zg) = host(z) and host(zg) = host(yy)) =
—elem(m_Down(zg), v) and setIn(host(zg), index(down, host(y0))))))))))))) fof(conj, conjecture)

SWV486+1.p Matrix is lower-triangular

Vi, j: (intleq(i,j) <= (intless(i,j) or i = j)) fof(int_leq, axiom)

Vi, j, k: ((int_less(7, j) and int_less(j,k)) = int_less(i,k)) fof(int_less_transitive, axiom)
Vi, j: (intless(i,j) = i #j) fof(int_less_irreflexive, axiom)

Vi, j: (int_less(i, 7) or int_leq(7, 1)) fof(int_less_total, axiom)

int_less(int_zero, int_one) fof(int_zero_one, axiom)
Vi,jii+j=75+1 fof(plus_commutative, axiom)
Vi: i + int_zero = ¢ fof(plus_zero, axiom)

Vi1, j1, 42, jo: ((intless(i1,j1) and int_leq(ia, j2)) = intleq(iy + 42,71 + J2)) fof(plus_and_order, , axiom)
Vi, j: (intless(i,j) <= Jk: (i + k = j and int_less(int_zero, k))) fof(plus_and_inverse, axiom)
Vi: (int_less(int_zero, i) <= int_leq(int_one, 1)) fof(one_successor_of_zero, axiom)
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real_zero # real_one fof(real_constants, axiom)

Vi, j: ((int_leq(int_one, i) and int_leq(i,») and int_leq(int_one, j) and int_leq(j,n)) = (Ve: ((int_less(int_zero, ¢) and i =
j+c) = Vk: ((int_leq(int_one, k) and int_leq(k, j)) = a(k+c, k) = qr(k+c, k))) and Ve: ((int_less(int_zero, ¢) and j =
i+c¢) = Vk: ((intldeq(int_one, k) and int_leq(k,7)) = a(k,k + c¢) = real_zero)))) fof(qih, hypothesis)

Vi, j: ((int_leq(int_one, i) and int_less(4, j) and int_leq(j,n)) = a(i,j) = real_zero) fof(1t, conjecture)

SWV486+2.p Matrix is lower-triangular

Vi, j: (intleq(4,j) <= (intless(i,j) or i = j)) fof(int_leq, axiom)

Vi, j, k: ((int_less(7, j) and int_less(j,k)) = int_less(i,k)) fof(int_less_transitive, axiom)
Vi, j: (intless(i,j) = i # j) fof(int_less_irreflexive, axiom)

Vi, j: (int_less(i, 7) or int_leq(y, 1)) fof(int_less_total, axiom)

int_less(int_zero, int_one) fof(int_zero_one, axiom)
Vi,jii+j=75+1 fof(plus_commutative, axiom)
Vi: i + int_zero = ¢ fof(plus_zero, axiom)

Vi1, j1,42, jo: ((intless(i1,j1) and int_leq(ia, j2)) = intleq(iy + i2,71 + J2)) fof(plus_and_order, , axiom)

Vi, j: (int_less(i,j) <= Jk: (i + k = j and int_less(int_zero, k))) fof(plus_and_inverse, axiom)

Vi: (int_less(int_zero, i) <= int_leq(int_one, 7)) fof(one_successor_of_zero, axiom)

real_zero # real_one fof(real_constants, axiom)

Vi, j: ((int_leq(int-one, ¢) and int_leq(é,n) and int_leq(int_one, j) and intleq(j,n)) = (Ve: ((intless(int-zero, ¢) and i =

j+e¢) = Vk: ((int_leq(int_one, k) and int_leq(k,j)) = a(k+c, k) =lu(k+c, k))) and Vk: ((int_leq(int_one, k) and int_leq(k, j)
a(k, k) = real_one) and Ve: ((int_less(int_zero,c) and j = i +¢) = Vk: ((int_leq(int_one, k) and int_leq(k,i)) =

a(k, k + c¢) = real zero)))) fof(qil, hypothesis)

Vi, j: ((int_leq(int_one, i) and int_less(4, j) and int_leq(j,n)) = a(i,j) = real_zero) fof(1t, conjecture)

SWV486+3.p Matrix is lower-triangular

Vi, j: (int_leq(i,j) <= (int_less(i,j) or ¢ = j)) fof(int_leq, axiom)

Vi, 7, k: ((intless(i, 7) and intless(j,k)) = intless(,k)) fof(int_less_transitive, axiom)
Vi, j: (intless(i,j) = i # j) fof(int_less_irreflexive, axiom)

Vi, j: (int_less(i, j) or int_leq(4,1)) fof(int_less_total, axiom)

int_less(int_zero, int_one) fof(int_zero_one, axiom)
Vi,jii+j=j+1 fof(plus_commutative, axiom)
Vi: i + int_zero = i fof(plus_zero, axiom)

Vi1, j1, 42, jo: ((int_less(i1, j1) and int_leq(iz, j2)) = intleq(i1 + i2, j1 + j2)) fof(plus_and_order, , axiom)

Vi, j: (intless(i,j) <= Fk: (i + k = j and int_less(int_zero, k))) fof(plus_and_inverse, axiom)

Vi: (int_less(int_zero,i) <= int_leq(int_one, 7)) fof(one_successor_of_zero, axiom)

real_zero # real_one fof(real_constants, axiom)

Vi, j: ((int_leq(int_one, i) and int_leq(i,n) and int_leq(int_one, j) and int_leq(j,n)) = (Ve: ((int_less(int_zero, ¢) and i =
j+c) = Vk: ((int_leq(int-one, k) and int_leq(k,j)) = a(k+c, k) = real_zero)) and Vk: ((int_leq(int_one, k) and int_leq(k, 7))
a(k, k) = real_one) and Ve: ((int_less(int_zero,c) and j = i +¢) = Vk: ((int_leq(int_one, k) and intleq(k,i)) =

a(k, k + ¢) = real_zero)))) fof(qii, hypothesis)

Vi, 7: ((int_leq(int_one, i) and int_less(i, 7) and intleq(j,n)) = a(i,j) = real_zero) fof(lt, conjecture)

SWV487+1.p Matrix is upper triangular

Vi, j: (intleq(i,j) <= (intless(i,j) or i = j)) fof(int_leq, axiom)

Vi, 7, k: ((int less(i, ) and int_less(j,k)) = intless(, k)) fof(int_less_transitive, axiom)
Vi, j: (int_less(i,j) = i # j) fof(int_less_irreflexive, axiom)

Vi, 7: (int_less(Z, j) or int_leq(j,?)) fof(int_less_total, axiom)

int_less(int_zero, int_one) fof(int_zero_one, axiom)
Vi,jii+j=7+1 fof(plus_commutative, axiom)
Vi: i + int_zero =14 fof(plus_zero, axiom)

Vi1, j1, 12, jo: ((int_less(i1,j1) and int_leq(ia, j2)) = intleq(i1 + i2,71 + J2)) fof(plus_and_order, , axiom)

Vi, j: (intless(i,j) <= Fk: (i + k = j and int_less(int_zero, k))) fof(plus_and_inverse, axiom)

Vi: (int_less(int_zero, i) <= int_leq(int_one,1)) fof(one_successor_of_zero, axiom)

real_zero # real_one fof(real_constants, axiom)

Vi, j: ((int_leq(int_one, i) and int_leq(i, ») and int_leq(int_one, j) and int_leq(j,n)) = (Ve: ((int_less(int_zero, ¢) and i =
j+c) = Vk: ((int_leq(int_one, k) and int_leq(k, j)) = a(k+c, k) = realzero)) and Ve: ((int_leq(int_zero, ¢) and j =
i+c) = Vk: ((intleq(int-one, k) and int_leq(k,7)) = a(k,k+c) =1lu(k,k +¢))))) fof(qiu, hypothesis)

Vi, j: ((int_leq(int_one, j) and int_less(j,4) and int_leq(i,n)) = a(i,j) = real_zero) fof(ut, conjecture)

SWV487+3.p Matrix is upper triangular
Vi, j: (int_leq(i, j) <= (intless(4,j) or i = j)) fof(int_leq, axiom)
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Vi, 7, k: ((int less(i, ) and int_less(j, k)) = intless(, k)) fof(int_less_transitive, axiom)
Vi, j: (int_less(i,j) = i # j) fof(int_less_irreflexive, axiom)
Vi, j: (int_less(, 7) or int_leq(4, 7)) fof(int_less_total, axiom)

int_less(int_zero, int_one) fof(int_zero_one, axiom)
Vi,jii+j=7+1 fof(plus_commutative, axiom)
Vi: i + int_zero =14 fof(plus_zero, axiom)

Vi1, j1,42, jo: ((int_less(i1,j1) and int_leq(ia, j2)) = intleq(iy + i2,71 + J2)) fof(plus_and_order, , axiom)

Vi, j: (int_less(i,j) <= Fk: (i + k = j and int_less(int_zero, k))) fof(plus_and_inverse, axiom)

Vi: (int_less(int_zero, i) <= int_leq(int_one,1)) fof(one_successor_of_zero, axiom)

real_zero # real_one fof(real_constants, axiom)

Vi, j: ((int_leq(int_one, i) and int_leq(i, ») and int_leq(int_one, j) and int_leq(j,n)) = (Ve: ((int_less(int_zero, ¢) and i =
j+c) = Vk: ((int_leq(int_one, k) and int_leq(k,j)) = a(k+c, k) = real zero)) and Vk: ((int_leq(int_one, k) and int_leq(k, 7))
a(k, k) = real_one) and Ve: ((int-less(int_zero,c) and j = i +¢) = Vk: ((int_leq(int_one, k) and intleq(k,?)) =

a(k, k + c¢) = real_zero)))) fof(qii, hypothesis)

Vi, j: ((int_leq(int_one, j) and int_less(j,4) and int_leq(i,n)) = a(i,j) = real_zero) fof(ut, conjecture)

SWV488+2.p Matrix has no zero on the diagonal

Vi, j: (int_leq(i,j) <= (int_less(i,j) or ¢ = j)) fof(int_leq, axiom)

Vi, 7, k: ((intless(i, 7) and intless(j, k)) = intless(, k)) fof(int_less_transitive, axiom)
Vi, j: (intless(i,j) = i # j) fof(int_less_irreflexive, axiom)

Vi, j: (int_less(i, j) or int_leq(4,1)) fof(int_less_total, axiom)

int_less(int_zero, int_one) fof(int_zero_one, axiom)
Vi,jii+j=j+1 fof(plus_commutative, axiom)
Vi: i + int_zero = i fof(plus_zero, axiom)

Vi1, j1, 92, jo: ((int_less(i1, j1) and int_leq(iz, j2)) = intleq(i1 + iz, j1 + j2)) fof(plus_and_order, , axiom)

Vi, j: (intless(i,j) <= Fk: (i + k = j and int_less(int_zero, k))) fof(plus_and_inverse, axiom)

Vi: (int_less(int_zero,i) <= int_leq(int_one, 7)) fof(one_successor_of_zero, axiom)

real_zero # real_one fof(real_constants, axiom)

Vi, j: ((int_leq(int_one, i) and int_leq(i,») and int_leq(int_one, j) and int_leq(j,n)) = (Ve: ((int_less(int_zero, ¢) and i =
j+c) = Vk: ((int_leq(int-one, k) and int_leq(k, j)) = a(k+c, k) = lu(k+c, k))) and Vk: ((int_leq(int_one, k) and int_leq(k, j)
a(k, k) = real_one) and Ve: ((int_less(int_zero,c) and j = i +¢) = Vk: ((int_leq(int_one, k) and intleq(k,i)) =

a(k, k + ¢) = real_zero)))) fof(qil, hypothesis)

Vi, 7: ((int_leq(int_one, 7) and int_leq(7, j) and int_leq(j,n)) = (i=j = a(i,j) # real_zero)) fof(lti, conjecture)

SWV488+3.p Matrix has no zero on the diagonal

Vi, j: (intleq(4,j) <= (intless(i,j) or i = j)) fof(int_leq, axiom)

Vi, j, k: ((int_less(7, j) and int_less(j,k)) = int_less(i,k)) fof(int_less_transitive, axiom)
Vi, j: (intless(i,j) = i # j) fof(int_less_irreflexive, axiom)

Vi, j: (int_less(i, 7) or int_leq(4, 7)) fof(int_less_total, axiom)

/

int_less(int_zero, int_one) fof(int_zero_one, axiom)
Vi,jii+j=75+1 fof(plus_commutative, axiom)
Vi: i + int_zero = ¢ fof(plus_zero, axiom)

Vi1, j1, 42, jo: ((intless(i1,j1) and int_leq(ia, j2)) = intleq(iy + 42,71 + J2)) fof(plus_and_order, , axiom)

Vi, j: (intless(i,j) <= Jk: (i + k = j and int_less(int_zero, k))) fof(plus_and_inverse, axiom)

Vi: (int_less(int_zero, i) <= int_leq(int_one, 7)) fof(one_successor_of_zero, axiom)

real_zero # real_one fof(real_constants, axiom)

Vi, j: ((int_leq(int-one, ¢) and int_leq(é,n) and int_leq(int_one, j) and intleq(j,n)) = (Ve: ((intless(int-zero, ¢) and i =
j+e) = Vk: ((int_leq(int_one, k) and int_leq(k,j)) = a(k+c, k) = real zero)) and Vk: ((int_leq(int_one, k) and int_leq(k, 7))
a(k, k) = real_one) and Ve: ((int_less(int_zero,c) and j = i +¢) = Vk: ((int_leq(int_one, k) and int_leq(k,i)) =

a(k, k + ¢) = real zero)))) fof(qii, hypothesis)

Vi, j: ((int_leq(int_one, j) and int_leq(j,¢) and int_leq(i,n)) = (i =3 = a(i,j) # real_zero)) fof(uti, conjecture)

SWV489+3.p Matrix is diagonal

Vi, j: (int_leq(i,j) <= (int_less(i,j) or ¢ = j)) fof(int_leq, axiom)

Vi, 7, k: ((int less(i, ) and int less(j,k)) = intless(s, k)) fof(int_less_transitive, axiom)
Vi, j: (int_less(i,j) = i # j) fof(int_less_irreflexive, axiom)

Vi, j: (int_less(i, j) or int_leq(3, 1)) fof(int_less_total, axiom)

int_less(int_zero, int_one) fof(int_zero_one, axiom)
Vi,jii+j=7+1 fof(plus_commutative, axiom)
Vi: i + int_zero = i fof(plus_zero, axiom)

Vi1, j1, 12, jo: ((intless(i1, j1) and int_leq(ia, jo)) = intleq(i1 + iz, 71 + J2)) fof(plus_and_order, , axiom)
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Vi, j: (int_less(i,j) <= Tk: (i + k = j and int_less(int_zero, k))) fof(plus_and_inverse, axiom)

Vi: (int_less(int_zero, i) <= int_leq(int_one, 7)) fof(one_successor_of_zero, axiom)

real_zero # real_one fof(real_constants, axiom)

Vi, j: ((int_leq(int_one, i) and int_leq(i, n) and int_leq(int_one, j) and int_leq(j,n)) = (Ve: ((int_less(int_zero, ¢) and i =
j+e¢) = Vk: ((int_leq(int_one, k) and int_leq(k,j)) = a(k+c, k) = real zero)) and Vk: ((int_leq(int_one, k) and int_leq(k, j))
a(k, k) = real_one) and Ve: ((int_less(int_zero,c) and j = i +¢) = Vk: ((int_leq(int_one, k) and int_leq(k,i)) =

a(k, k + ¢) = real zero)))) fof(qii, hypothesis)

Vi, j: ((int_leq(int_one, i) and int_leq(¢,n) and int_leq(int_one, j) and int_leq(j,n) and i # j) = a(4,j) = real_zero) fof(d,

SWV490+3.p Matrix is diagonal invertible

Vi, j: (int_leq(i,j) <= (int_less(i,j) or ¢ = j)) fof(int_leq, axiom)

Vi, j, k: ((int_less(7, j) and int_less(j,k)) = int_less(i, k)) fof(int_less_transitive, axiom)
Vi, j: (intless(i,j) = i # j) fof(int_less_irreflexive, axiom)

Vi, j: (int_less(, j) or int_leq(4, 7)) fof(int_less_total, axiom)

int_less(int_zero, int_one) fof(int_zero_one, axiom)
Vi,jii+j=7+1 fof(plus_commutative, axiom)
Vi: i + int_zero =4 fof(plus_zero, axiom)

Vi1, j1, 42, jo: ((int_less(i1,j1) and int_leq(ia, j2)) = intleq(i1 + i2,71 + J2)) fof(plus_and_order, , axiom)

Vi, j: (int_less(i,j) <= Fk: (i + k = j and int_less(int_zero, k))) fof(plus_and_inverse, axiom)

Vi: (int_less(int_zero, i) <= int_leq(int_one,1)) fof(one_successor_of_zero, axiom)

real_zero # real_one fof(real_constants, axiom)

Vi, j: ((int_leq(int_one, i) and int_leq(i,») and int_leq(int_one, j) and int_leq(j,n)) = (Ve: ((int_less(int_zero, ¢) and i =

j+c) = Vk: ((int_leq(int_one, k) and int_leq(k,j)) = a(k+c, k) = real zero)) and Vk: ((int_leq(int_one, k) and int_leq(k, 7))
a(k, k) = real_one) and Ve: ((int-less(int_zero,c) and j = i +¢) = Vk: ((int_leq(int_one, k) and intleq(k,i)) =

a(k, k + ¢) = real_zero)))) fof(qii, hypothesis)

Vi, j: ((int_leq(int_one, i) and int_leq(i, n) and int_leq(int_one, j) and int_leq(j,n)) = ((i #j = a(i,j) = real_zero) and (i =
j = al(i,j) # real zero))) fof(di, conjecture)

SWV491+3.p Matrix is identity

Vi, j: (int_leq(i, j) <= (intless(4,j) or i = j)) fof(int_leq, axiom)

Vi, j, k: ((int_less(7, j) and int_less(j,k)) = int_less(i,k)) fof(int_less_transitive, axiom)
Vi, j: (intless(i,j) = i # j) fof(int_less_irreflexive, axiom)

Vi, 7: (int_less(Z, j) or int_leq(j, 7)) fof(int_less_total, axiom)

int_less(int_zero, int_one) fof(int_zero_one, axiom)
Vi,jii+j=75+1 fof(plus_commutative, axiom)
Vi: i + int_zero =4 fof(plus_zero, axiom)

Vi1, J1, 42, jo: ((int_less(i1,j1) and intleq(is, jo)) = intleq(iy + 2,71 + j2)) fof(plus_and_order , axiom)

Vi, j: (int_less(i,j) <= Tk: (i + k = j and int_less(int_zero, k))) fof(plus_and_inverse, axiom)

Vi: (int_less(int_zero, i) <= int_leq(int_one, 7)) fof(one_successor_of_zero, axiom)

real_zero # real_one fof(real_constants, axiom)

Vi, j: ((int_leq(int-one, 7) and int_leq(i,n) and intleq(int_one, j) and intleq(j,n)) = (Ve ((intless(int-zero, ¢) and ¢ =
j+e) = Vk: ((int_leq(int_one, k) and int_leq(k,j)) = a(k+c, k) = real zero)) and Vk: ((int_leq(int_one, k) and int_leq(k, 5))
a(k, k) = real_one) and Ve: ((int_less(int_zero,c) and j = i +¢) = Vk: ((int_leq(int_one, k) and int leq(k,)) =

a(k, k + ¢) = real zero)))) fof(qih, hypothesis)

Vi, j: ((int-leq(int-one, i) and int_leq(i,n) and int_leq(int_one, j) and int_leq(j,n)) = ((intless(s,j) = a(i,j) =
real_zero) and (int_less(j, ) = a(i,j) = real_zero) and (i = j = a(i,j) = real_one))) fof(diag, conjecture)

SWV491+4.p Matrix is identity

Vi, j: (int_leq(i,j) <= (int_less(i,j) or ¢ = j)) fof(int_leq, axiom)

Vi, 7, k: ((intless(i, 7) and int less(j,k)) = int_less(, k)) fof(int_less_transitive, axiom)
Vi, j: (intless(i,j) = i # j) fof(int_less_irreflexive, axiom)

Vi, j: (int_less(i, j) or int_leq(3,1)) fof(int_less_total, axiom)

int_less(int_zero, int_one) fof(int_zero_one, axiom)
Vi,jii+j=74+1 fof(plus_commutative, axiom)
Vi: i + int_zero = i fof(plus_zero, axiom)

Vi1, J1, %2, jo: ((int-less(i1,71) and int_leq(iz, j2)) = int_leq(i1 + 2,71 + j2)) fof(plus_and_order, , axiom)

Vi, j: (intless(i, j) <= Fk: (i + k = j and int_less(int_zero, k))) fof(plus_and_inverse, axiom)

Vi: (int_less(int_zero,i) <= int_leq(int_one,i)) fof(one_successor_of_zero, axiom)

real_zero # real_one fof(real_constants, axiom)

Vi, j: ((int_leq(int_one, 7) and int_leq(i,») and int_leq(int_one, j) and int_leq(j,n)) = (Ve: ((int_less(int_zero, ¢) and i =
j+c) = Vk: ((int_leq(int-one, k) and int_leq(k,j)) = a(k+c, k) = real_zero)) and Vk: ((int_leq(int_one, k) and int_leq(k, 7))
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a(k, k) = real_one) and Ve: ((int_less(int_zero,c) and j = i +¢) = Vk: ((int_leq(int_one, k) and int_leq(k,i)) =

a(k, k + ¢) = real zero)))) fof(qii, hypothesis)

Vi, j: ((int_leq(int_one, i) and int_leq(¢,n) and int_leq(int_one, j) and int_leq(j,n)) = ((i #j = a(i,j) = real_zero) and (i =
j = af(i,j) =real_one))) fof(id, conjecture)

SWV492+41.p Matrix is lower-triangular and invertible

Vi, j: (int_leq(i, j) <= (intless(4,j) or i = j)) fof(int_leq, axiom)

Vi, j, k: ((int_less(4, j) and int_less(j,k)) = int_less(i,k)) fof(int_less_transitive, axiom)
Vi, j: (intless(i,j) = i # j) fof(int_less_irreflexive, axiom)

Vi, j: (int_less(i, 5) or int_leq(4,1)) fof(int_less_total, axiom)

int_less(int_zero, int_one) fof(int_zero_one, axiom)
Vi,jii+j=7+1 fof(plus_commutative, axiom)
Vi: ¢ + int_zero = i fof(plus_zero, axiom)

Vi1, j1, 42, jo: ((int_less(i1, j1) and int_leq(iz, j2)) = intleq(i1 + i2, j1 + j2)) fof(plus_and_order, , axiom)

Vi, j: (intless(i,j) <= Jk: (i + k = j and int_less(int_zero, k))) fof(plus_and_inverse, axiom)

Vi: (int_less(int_zero,i) <= int_leq(int_one,)) fof(one_successor_of_zero, axiom)

real_zero # real_one fof(real_constants, axiom)

Vi, j: ((int_leq(int_one, i) and int_leq(i,n) and int_leq(int_one, j) and int_leq(j,n)) = (Ve: ((int_less(int_zero, ¢) and i =

j+c) = Vk: ((int_leq(int-one, k) and int_leq(k,j)) = a(k+c, k) = qr(k+c, k))) and Vk: ((int_leq(int_one, k) and int_leq(k, j)
a(k, k) = real_one) and Ve: ((int_less(int_zero,c) and j = i +¢) = Vk: ((int_leq(int_one, k) and int_leq(k,i)) =

a(k, k + ¢) = real_zero)))) fof(qih, hypothesis)

Vi, j: ((int_leq(int_one, i) and int_less(4, j) and int_leq(j,n)) = a(i,j) = realzero) and Vi, j: ((int_leq(int_one, ) and int_leq(;
Jj) = a(i,j) # real_zero) fof(lti, conjecture)

SWV495-1.030.p Store commutativity (t1_np_nf ni_00030)

The result of storing a set of elements in different positions within an array is not acted by the relative order of the

store operations.

select(store(a,i,€),i) = e cnf(ay, axiom)

i = j or select(store(a, i, ), j) = select(a, j) cnf(az, axiom)
store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor
store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor

SWV495-1.040.p Store commutativity (t1_np_nf_ni_00040)

The result of storing a set of elements in different positions within an array is not acted by the relative order of the

store operations.

select(store(a, i, €),i) = e cnf(ay, axiom)

i = j or select(store(a, i, €), j) = select(a, j) cnf(as, axiom)
store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor
store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor

SWV495-1.050.p Store commutativity (t1_np_nf_ni_00050)

The result of storing a set of elements in different positions within an array is not acted by the relative order of the

store operations.

select(store(a, i,e),i) = e cnf(ay, axiom)

i = j or select(store(a, i, e),j) = select(a, j) cnf(ag, axiom)
store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor
store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor

SWV496-1.030.p Store commutativity (t1_np_nf_ni_00030)

The result of storing a set of elements in different positions within an array is not acted by the relative order of the

store operations.

select(store(a,i,€),i) = e cnf(ay, axiom)

i = j or select(store(a, i, €), j) = select(a, j) cnf(as, axiom)
store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor
store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor

SWV496-1.040.p Store commutativity (t1_np_nf ni_00040)

The result of storing a set of elements in different positions within an array is not acted by the relative order of the

store operations.

select(store(a, i,e),i) = e cnf(aq, axiom)

i = j or select(store(a, i, €), j) = select(a, ) cnf(as, axiom)
store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor
store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor
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SWV496-1.050.p Store commutativity (t1_np_nf_ni_00050)

The result of storing a set of elements in different positions within an array is not acted by the relative order of the

store operations.

select(store(a, i,e),i) = e cnf(ay, axiom)

i = j or select(store(a, i, e),j) = select(a, j) cnf(ag, axiom)
store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor
store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor

SWYV503-1.030.p Store commutativity (t1_pp-nf_ni_00030)

The result of storing a set of elements in different positions within an array is not acted by the relative order of the

store operations.

select(store(a,i,€),i) = e cnf(ay, axiom)

i = j or select(store(a, i, €), j) = select(a, j) cnf(as, axiom)

select (store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(sto
select (store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(sto

SWV504-1.030.p Store commutativity (t1_pp_nf_ni_00030)

The result of storing a set of elements in different positions within an array is not acted by the relative order of the

store operations.

select(store(a, i,e),i) = e cnf(aq, axiom)

i = j or select(store(a, i, €), j) = select(a, j) cnf(as, axiom)
select(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(sto
select(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(sto

SWV511-1.030.p Store commutativity (t2_np_nf ni_00030)

The result of storing a set of elements in different positions within an array is not acted by the relative order of the

store operations.

select(store(a, i,¢e),1) = cnf(ag, axiom)

i = j or select(store(a, 1, e) J) = select(a, j) cnf(ag, axiom)

store(a, 1, select(a,i)) = a cnf(as, axiom)

store(store(a, i,€),1, f) = store(a, i, f) cnf(ay, axiom)

i = j or store(store(a, i, ¢e), j, f) = store(store(a, 7, f), i, €) cnf(as, axiom)
store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor
store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor

SWV511-1.040.p Store commutativity (t2_np_nf_ni_00040)

The result of storing a set of elements in different positions within an array is not acted by the relative order of the

store operations.

select(store(a, i, €),i) = cnf(ay, axiom)

i=jor select(store(a,z, e),j) = select(a, j) cnf(aq, axiom)

store(a, 7, select(a, z)) =a cnf(as, axiom)

store(store(a, i,¢€),1, f) = store(a, 1, f) cnf(ay, axiom)

i=7or store(store(a, i,e),J, f) = store(store(a, j, f),,€) cnf(as, axiom)
store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor
store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor

SWV511-1.050.p Store commutativity (t2_np_nf_ni_00050)

The result of storing a set of elements in different positions within an array is not acted by the relative order of the

store operations.

select(store(a, i, e),i) = cnf(aq, axiom)

i=7jor belect(store(a,z, e),j) = select(a, j) cnf(as, axiom)

store(a, 7, select(a,i)) = a cnf(as, axiom)

store(store(a, i, €), 1, f) = store(a, , f) cnf(ay, axiom)

i = j or store(store(a, i, e), j, f) = store(store(a, 7, f), i, €) cnf(as, axiom)
store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor
store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor

SWV517-1.030.p Store commutativity (t3_np_nf_ni_00030)

The result of storing a set of elements in different positions within an array is not acted by the relative order of the
store operations.

select(store(a, i, €),i) = e cnf(ay, axiom)

i = j or select(store(a, i, €), j) = select(a, j) cnf(az, axiom)

store(store(a, i, select(a, 7)), j, select(a, 1)) = store(store(a, j, select(a, 1)), i, select(a, 5)) cnf(as, axiom)
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store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor
store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor

SWV517-1.040.p Store commutativity (t3_np_nf_ni_00040)
The result of storing a set of elements in different positions within an array is not acted by the relative order of the
store operations.

select(store(a, i, €),i) = e cnf(ay, axiom)
i = j or select(store(a, i, €), j) = select(a, j) cnf(as, axiom)
store(store(a, i, select(a, 7)), j, select(a, 1)) = store(store(a, j, select(a, 1)), i, select(a, j)) cnf(as, axiom)

store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor
store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor

SWV517-1.050.p Store commutativity (t3_np_nf_ni_00050)
The result of storing a set of elements in different positions within an array is not acted by the relative order of the
store operations.

select(store(a,i,€),1) = e cnf(ag, axiom)
i = j or select(store(a, i, e), j) = select(a, j) cnf(ag, axiom)
store(store(a, 1, select(a, 7)), j, select(a, 7)) = store(store(a, j, select(a, 1)), 7, select(a, 7)) cnf(as, axiom)

store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor
store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor

SWV518-1.030.p Store commutativity (t3_np_nf_ni_00030)
The result of storing a set of elements in different positions within an array is not acted by the relative order of the
store operations.

select(store(a, i, €),i) = e cnf(ay, axiom)
i = j or select(store(a, i, €), j) = select(a, j) cnf(as, axiom)
store(store(a, i, select(a, 7)), j, select(a, 1)) = store(store(a, j, select(a, 1)), i, select(a, 5)) cnf(as, axiom)

store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor
store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor

SWV518-1.040.p Store commutativity (t3_np_nf ni_00040)
The result of storing a set of elements in different positions within an array is not acted by the relative order of the
store operations.

select(store(a,i,€),1) = e cnf(ag, axiom)
i = j or select(store(a, i, e),j) = select(a, j) cnf(ag, axiom)
store(store(a, 1, select(a, 7)), j, select(a, 7)) = store(store(a, j, select(a, 1)), 7, select(a, 7)) cnf(as, axiom)

store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor
store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor

SWV518-1.050.p Store commutativity (t3_np_nf_ni_00050)
The result of storing a set of elements in different positions within an array is not acted by the relative order of the
store operations.

select(store(a, i, €),i) = e cnf(ay, axiom)
i = j or select(store(a, i, €), j) = select(a, j) cnf(as, axiom)
store(store(a, i, select(a, 7)), j, select(a, 1)) = store(store(a, j, select(a, i)), i, select(a, 7)) cnf(as, axiom)

store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor
store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(stor

SWV525-1.030.p Store commutativity (t3_pp-nf_ni_00030)
The result of storing a set of elements in different positions within an array is not acted by the relative order of the
store operations.

select(store(a,i,€),1) = e cnf(ag, axiom)
i = j or select(store(a, i, e), j) = select(a, j) cnf(ag, axiom)
store(store(a, 1, select(a, 7)), j, select(a, 7)) = store(store(a, j, select(a, 1)), 7, select(a, 5)) cnf(as, axiom)

select(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(sto
select(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(sto

SWV526-1.030.p Store commutativity (t3_pp-nf_ni_00030)

The result of storing a set of elements in different positions within an array is not acted by the relative order of the
store operations.

select(store(a, i, €),i) = e cnf(ay, axiom)

i = j or select(store(a, i, €), j) = select(a, j) cnf(az, axiom)

store(store(a, i, select(a, 7)), j, select(a, 1)) = store(store(a, j, select(a, 1)), i, select(a, 5)) cnf(as, axiom)
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select(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(sto
select(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(store(sto

SWV533-1.004.p Swap elements (t1_np_sf_ai 00004)
Swapping an element at position il with an element at position i2 is equivalent to swapping the element at position
i2 with the element at position il.

select(store(a, i,e),i) = e cnf(aq, axiom)

i = j or select(store(a, i, €), j) = select(a, j) cnf(as, axiom)
aq17 = store(ay, i1, €416) enf(hypg, hypothesis)

aq18 = store(aq17,11, €416) cnf(hyp;, hypothesis)

a490 = store(aqis, io, €419) enf(hyp,, hypothesis)

(429 = store(aqap, i3, €421) enf(hyps, hypothesis)

(
( (
( (
(424 = store(agos, i3, €423) enf(hyp,, hypothesis)
A496 — store(a424, ig, 6425) Ilf(hyps, hypothesis)
(498 = store(aqoe, iz, €427) nf(hypg, hypothesis)
a430 = store(aqos, io, €429) nf(hyp-,, hypothesis)
( ( )
( ( )
( ( s
( (
( (
(

QO O 0

a431 = store(aqs, i3, €421) nf(hypg, hypothesis
432 = store(aqs, io, €419) nf(hypg, hypothesis
ay34 = store(aqss, i3, 6433) nf(hyp,, hypothesi
a436 = store(aqsq, ia, €435) nf(hyp;, hypothesis
a438 = store(aase, 9o, €437) cnf(hyp, o, hypothesis
a440 = store(ayss, iz, €439) cnf(hyp, 5, hypothesis

O 0O 00

)
)
)
)

eare = select(ar,i1)  cnf(hyp,y, hypothesis)
eq19 = select(as1s, i3) enf(hyp, 5, hypothesis)
eq21 = select(aq1s, ip) cnf(hyp, g, hypothesis)
eq23 = select(agon, ia) cnf(hyp,,, hypothesis)
e4q25 = select(ago2, i3 nf(hyp;s, hypothesis)
es27 = select(asze, 7o nf(hyp, g, hypothesis)
(@426, ( )
(@432, ( )
(@432, ( )
( ( )
( )

o o

€429 = select(aqsq, 12 nf(hypsg, hypothesis
€433 = select a432, 12
e435 = select(aqso, i3 nf(hypss, hypothesis
eq37 = select(aysg, io cnf(hypss, hypothesis
eq39 = select(ayse, i0) cnf(hypsy,, hypothesis
430 7 A440 cnf(goal, negated_conjecture)

o o

nf(hyps; , hypothesis

]

)
)
)
)
)
)

SWYV533-1.007.p Swap elements (t1_np_sf_ai_00007)
Swapping an element at position il with an element at position i2 is equivalent to swapping the element at position
i2 with the element at position il.

select(store(a,i,€),i) = e cnf(ag, axiom)
i = j or select(store(a, i, e), j) = select(a, j) cnf(ag, axiom)
arg3 = store(ay, iq, e782) enf(hyp,, hypothesis)

cnf(hyp,, hypothesis
cnf(hyp,, hypothesis
cnf(hyps, hypothesis
cnf(hyp,, hypothesis

arss = store(arss, i3, €784 )
)
)
)
nf(hyps, hypothesis)
)
)
)
)

argy = store(arss, i2, €786
argg = store(arsr, i1, €788
ar91 = store(arsg, o, €790

@]

arg3 = store(arg1, is, €792
nf(hypg, hypothesis

Q

args = store(args, 12, €794

o

arg7 = store(args, is, €796 nf(hyp,, hypothesis

o

( )
( ) (
( ) (
( ) (
( ) (
( ) (
( ) (
ar99 = store(argz, i1, €798) nf(hypg, hypothesis
agoo = store(argg, i1, €798) nf(hypg, hypothesis
agop2 = store(asgo, i5, €801) cnf(hyp,, hypothesis)
( ) nf(hypy, hypothesis)
( ) (
( ) (
( ) (
( ) (
( ) (
( ) (
( ) (
( ) (

€]

o

agos = store(asoz, 72, €803
nf(hyp;,, hypothesis)
nf(hyp, 5, hypothesis)
nf(hyp, 4, hypothesis)
nf(hyp, 5, hypothesis)
nf(hyp, 4, hypothesis)
nf(hyp, 7, hypothesis)
nf(hyp, s, hypothesis)
cnf(hyp, g, hypothesis)

[¢)

agoe = store(asos, i5, €805

o

agos = store(asos, 92, €307
agog = store(arss, 1, €788

e e

ag1o = store(asog, 12, €786
ag12 = store(asio, t5, €811
ag14 = store(asiz2, 20, €313
ag1e = store(asi, ts5, €815
ag1s = store(asie, 12, €817

O O 0



agao = store(asis, i1, €s19) cnf(hypyg, hypothesis)
agz1 = store(aszo, i1, €819) enf(hypy, hypothesis)
ages = store(aga1, is, €822) enf(hypay, hypothesis)
agas = store(agas, i, €g24) cnf(hypss, hypothesis)
agay = store(asas, i5, €826) enf(hypsyy, hypothesis)
agag = store(asaz, iz, €g28) enf(hypsys, hypothesis)

erge = select(ay, i3) cnf(hypyg, hypothesis)

ergq = select(ay, iq) cnf(hypsr, hypothesis)

e7ge = select a7g5721 cnf(hypsg, hypothesis
erss = select(arss, io cnf(hypsg, hypothesis
er90 = select(arsog, is cnf(hypsg, hypothesis
er92 = select(arsog, ig nf(hyps;, hypothesis
er94 = select(args, is nf(hyps,, hypothesis
er9s = select(args, io nf(hypss, hypothesis
er9g = select(argr, i1 nf(hyps,, hypothesis
ego1 = select(asgoo, 12 nf(hypss, hypothesis

(
(
(
(
(
(
(
(
(
(
€803 — selectgagoo, 5
(
(
(
(
(
(
(
(
(
(

O o0 o0 o0 0

cnf(hypsg, hypothesis
egos = select C
eso7r = select(agoq, i5 cnf(hypsg, hypothesis

nf(hypsg, hypothesis
nf(hyp,q, hypothesis
nf(hyp,; , hypothesis
nf(hyp,s, hypothesis
nf(hyp,s, hypothesis
nf(hyp,,, hypothesis

€811 — select agi0,? 0
€813 — select agi10,? 5
€815 — select agi14,? 2
€817 — select agi14,? 5
eg19 = select(ag1s, 1
€822 — select ago1,? 2
ego4 = select(agat, is nf(hyp,s, hypothesis
egag = select(agas, 1o cnf(hyp,g, hypothesis
es2g = select(agos, i5) cnf(hyp,;, hypothesis
agog 7 ag29 cnf(goal, negated_conjecture)

SWV534-1.004.p Swap elements (t1_np_sf_ai_00004)
Swapping an element at position il with an element at position i2 is equivalent to swapping the element at position
i2 with the element at position il.

o o0 o0 o0 0 00

) )
i2) ( )
i) ( )
) ( )
i5) ( )
i2) ( )
i1) ( )
i2) ( )
i) ( )
agod, t 2) nf(hyps;, hypothesis)
i5) ( )
io) ( )
is) ( )
i2) ( )
) ( )
i1) ( )
i2) ( )
is) ( )
) ( )
)

Q

select(store(a,i,€),i) = e cnf(ag, axiom)
i = j or select(store(a, i,e),j) = select(a, j) cnf(ag, axiom)
aq15 = store(ay, i1, e417) enf(hypg, hypothesis)
aq19 = store(aqis, i1, €417) cnf(hyp,, hypothesis)
a491 = store(aqig, io, €420) cnf(hyps,, hypothesis)
G403 = store(aqor, is, €422) cnf(hyps, hypothesis)
495 = store(aqas, i3, €424) enf(hyp,, hypothesis)
(497 = store(aqas, i2, €426) enf(hyps, hypothesis)
(429 = store(aqor, iz, €428) enf(hypg, hypothesis)
431 = store(a429, io, 6430) cnf(hyp7, hypothes1s)
a432 = store(aqyg, i3, €422) cnf(hypg, hypothesis)
a433 = store(asse, io, €420) cnf(hypg, hypothesis)
435 = store(aqss, i3, €434) cnf(hyp; o, hypothesis

( (

( (

(

)
a437 = store(aqss, ia, €436) nf(hyp;, hypothesis)
a439 = store(aqsr, io, €438) cnf(hyp, 5, hypothesis)
a441 = store(aqsg, i3, €440) cnf(hyp, 5, hypothesis)
eq17 = select(ay, 1) cnf(hyp, 4, hypothesis)
eq00 = select(aqro, i3 cnf(hypy 5, hypothesis
€420 = select(aq1g, o cnf(hyp, ¢, hypothesis
eq24 = select(aqo3, o cnf(hyp, 7, hypothesis
eq26 = select(aqos, i3 nf(hyp,g, hypothesis
eq28 = select(aqa7, 19 nf(hyp, 4, hypothesis

(

(

(

(

(

) )
) ( )
) ( )
) ( )
) ( )
ea3o = select(aqo7, 2% nfghyp207hypothe51sg
is) ( )
) ( )
) ( )

o O 0

e434 = select(aqssz, s nf(hyps; , hypothesis
e436 = select(aqssz, i3 nf(hypss, hypothesis
e438 = select(aqs7, i3 nf(hypss, hypothesis
eq40 = select(aqs7, 1o cnf(hypyy, hypothesis

o O 0
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431 7# Q441 cnf(goal, negated_conjecture)

SWV534-1.007.p Swap elements (t1_np_sf_ai_00007)
Swapping an element at position il with an element at position i2 is equivalent to swapping the element at position
i2 with the element at position il.

select(store(a, i,e),i) = e cnf(ay, axiom)
i = j or select(store(a, i, e),j) = select(a, j) cnf(ag, axiom)
arss = store(ay, iq, €784) enf(hypg, hypothesis)

arg7 = store(arss, i3, €786) cnf(hyp;, hypothesis)
arsg = store(arsz, iz, e788) cnf(hyps,, hypothesis)
ar91 = store(azsg, i1, €790) enf(hyps, hypothesis)
ar93 = store(aror, ig, €792) enf(hyp,, hypothesis)
ar9s = store(aros, is, €794) nf(hyps, hypothesis)
)
)
)
)

o 0

arg7 = store args, ig, 6796) nfi hypﬁ, hypothesw
ar99 = store(argz, is, €798) nf(hyp,, hypothesis
ago1 = store(argg, i1, €00)
ago2 = store(asot, %1, €800)
agos = store(asoz, is, €803)
agos = store(asos, iz, €805)
agos = store(asoe, is, €807)

(
(
(
(
(
(
(
(
(
(
(
(
aglp = StOl"egagosv i2, €809)
(
(
(
(
(
(
(
(
(
(
(

e e]

nf(hypg, hypothesis
nf(hypg, hypothesis
nf(hyp,, hypothesis
nf(hyp;, hypothesis
nf(hyp; o, hypothesis

(
(
(
(
(
(
(
(
(
(
(
nf(hyp, 5, hypothesis
(
(
(
(
(
(
(
(
(
(
(

QO 0O 0 0 00

ag11 = store(arsy, i1, €790) nf(hyp,,, hypothesis
agi2 = store(asy1, iz, €788)
agi4 = store(agiz, is, €813)
agie = store(agya, %o, €815)
ag1g = store(asuse, is, €817)
agzo = store(asig, i2, €s19)
agpo = store(aszo, i1, €821)
age3 = store(agaz, i1, €821) nf(hyps;, hypothesis
ages = store(ases, is, €824) nf(hyps,,, hypothesis
aga7 = store(asas, ia, €326) cnf(hypys, hypothesis

o

nf(hyp, 5, hypothesis

Q

nf(hyp,4, hypothesis

o

)
)
)
)
)
)
)
nf(hyp, 7, hypothesis)
nf(hyp; g, hypothesm;
)
)
)
)
)
)

e e

nf(hyp,q, hypothesis
nf(hypsyg, hypothesis

O O 0

agag = store(agaz, ig, €s28) cnf(hypyy, hypothesis
agz1 = store(asag, i2, €830) cnf(hypss, hypothesis
ersq = select(aq, i3) cnf(hypsyg, hypothesis)
erge = select(ay,iq) cnf(hyp,y;, hypothesis)
ergg = select(argr, i1) cnf(hypsyg, hypothesis)
ergo = select(argz, ia) cnf(hypsg, hypothesis)
er92 = select(arg1, i5) cnf(hypsg, hypothesis)
er94 = select(arg1,ig) cnf(hyps; , hypothesis)
er96 = select(args, i5) nf(hyps,, hypothesis)
er9s = select(args, ia) nf(hypss, hypothesis)
esoo = select(argg, i1) nf(hypsy, hypothesis)
esos = select(agpz, i) nf(hypss, hypothesis)
esos = select(agga, i5) nf(hypsg, hypothesis)
esor = select(asgg, 2) cnf(hyps;, hypothesis)
(aso6,75) ( )
(as12,70) ( )
(as12,15) ( )
(asi6, i2) ( )
(asi6, i5) ( )
(as20,171) ( )
( ) ( )
(as23,15) ( )
( ) ( )
( )

o o0 o0 00

esgog = select(asgog, i5 nf(hypag, hypothesis
es13 = select(asgi2, ig nf(hypsg, hypothesis
es1s = select(agis, i5 nf(hyp,q, hypothesis
es17 = select(agig, io nf(hyp,; , hypothesis
eg1g = select(asgig, i5 nf(hyp,s, hypothesis
ego1 = select(agag, i1 nf(hyp,s, hypothesis
egoq = select(agas, is nf(hyp,,, hypothesis
esog = select(agas, i5 nf(hyp,s, hypothesis
egag = select(agar, io cnf(hypyg, hypothesis
es30 = select(agar, i) cnf(hyp,;, hypothesis
agio # as31 cnf(goal, negated_conjecture)

O 0O 0 0 0 06 6 06

SWV537-1.004.p Swap elements (t1_pp_sf_ai_00004)
Swapping an element at position il with an element at position i2 is equivalent to swapping the element at position
i2 with the element at position il.
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select(store(a, i, €),i) = e cnf(ay, axiom)
i = j or select(store(a, i, €), j) = select(a, j) cnf(as, axiom)
a466 = store(ay, i1, €465) cnf(hyp,, hypothesis)

enf(hyp,, hypothesis)
enf(hyp,, hypothesis)
enf(hyps, hypothesis)
cnf(hyp,, hypothesis)
cnf(hyps, hypothesis)
nf(hypg, hypothesis)
nf(hyp;, hypothesis)

(

(

(

(

(

a467 = store(aues, i1, €465
a469 = store(ase7, 0, €468
ay71 = store(aqeo, 13, €470
G473 = store(aqri, i3, €472

ag75 = store(aars, iz, €474

@]

ay77 = store(aars, 12, €476

( )
( )
( )
( )
( )
( )
ay79 = store(aurr, io, €478)
( )
( )
( )
( )
( )
( )

o

a4g0 = store(auer, 13, €470

Q

nf(hypg, hypothesis)
nf(hypg, hypothesis)
nf(hyp,, hypothesis
cnf(hypy;, hypothesis
cnf(hypy s, hypothesis
a489 = store(aqsr, s, €488 enf(hyp, 3, hypothesis
eq65 = select(ay, 1) cnf(hyp, 4, hypothesis)
eq68 = select(aqqr, i3) cnf(hyp, 5, hypothesis)
eq70 = select(aqq7,0) cnf(hyp,g, hypothesis)
eqro = select(aqr, is) cnf(hyp,;, hypothesis)
eqrq = select(aqr, is) cnf(hyp, g, hypothesis)
eq76 = select(aqrs, ig) nf(hyp, g, hypothesis
(@475, (
(@481, (
(a1, (
( (
(
(

«]

asg1 = store(asso, o, €468

o

a483 = store(assz, i3, €482
G485 = store(aqss, 12, €484
a487 = store(asss, o, €486

)
)
)
)

c )
eq7s = select(aqrs, ia) cnf(hypyg, hypothesis)
eqg2 = select(aqgy, ia) cnf(hypsy, hypothesis)
eq84 = select(aqgy, i3) cnf(hypss, hypothesis)
eqs6 = select(aqss, is) cnf(hypsys, hypothesis)
eq88 = select(aqss, 7o) cnf(hyps,, hypothesis)
eq91 = select(ayrg, i490) cnf(hyp,ys, hypothesis)
eq92 = select(aysg, i490) cnf(hypyg, hypothesis)
1490 = sk(aq7g, assg) cnf(hypsr, hypothesis)
€491 F €492 cnf(goal, negated _conjecture)

SWV537-1.007.p Swap elements (t1_-pp-sf_ai_00007)
Swapping an element at position il with an element at position i2 is equivalent to swapping the element at position
i2 with the element at position il.

select(store(a, i,e),i) = e cnf(aq, axiom)
i = j or select(store(a, i, €), j) = select(a, ) cnf(as, axiom)
ag3s = store(ay, iq, €g33) enf(hypg, hypothesis)

cnf(hyp;, hypothesis)
enf(hyp,, hypothesis)
enf(hyps, hypothesis)
cnf(hyp,, hypothesis)
nf(hyps, hypothesis)
nf(hypg, hypothesis)
nf(hyp-,, hypothesis)

)

)

s

agze = store(assy, i3, €835
ag3s = store(asse, i2, €37
agqo = store(asss, i1, €39
ag42 = store(ago, o, €841

o

agaq = store(agaz, is, €43
ag46 = store(asaq, 12, €845
agqg = store(asse, ts, €847

QO O 0

agso = store(agas, 1, €849 nf(hypg, hypothesis
ags1 = store(asso, 1, €849

ags3 = store(assi, is, €852

o

nf(hypg, hypothesis

o

(
(
(
(
(
(
(
(
nf(hyp,, hypothesis)
( )
nfghypu, hypothesis)
(
(
(
(
(
(
(
(
(

agss = store(agss, 12, €g54 cnf(hyp,, hypothesis
C

agsg = store(agsz, 12, €858 cnf(hyp, 5, hypothesis)

ageo = store(assg, 1, €339 cnf(hyp, 4, hypothesis)

agg1 = store asge0, ig, €837 cnf hyp15, hypothesis)

aggz = store(asg1, i5, €862 cnf(hyp, g, hypothesis)

o

nf(hyp,,, hypothesis)
nf(hyp,g, hypothesis)
nf(hyp, g, hypothesis)
nf(hypsg, hypothesis)
nf(hyp,, , hypothesis)
cnf(hypss, hypothesis)

ages = store(ases, 90, €64

@]

ager = store(ases, i5, €366

o

agey = store(aser, 12, €868

Q

agr1 = store(aseo, 1, €870
agrz = store(asri, 21, €g70

o

( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
ags7 = store(asss, i5, €856)
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )

agrs4 = store(agra, is, €873
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agre = store(a874, ig, 6875) Cnf(hyp23, hypothesis)
agrg = store(agye, is, €877) enf(hypyy, hypothesis)
aggo = store(agrs, iz, €g79) cenf(hypgs, hypothesis)
es3z = select(ar,i3)  cnf(hypyg, hypothesis)
esss = select(aq,iq) cnf(hypsy;, hypothesis)
eg37 = select (agse, 1) cnf(hyp,g, hypothesis)
essg = select(asse, i2) cnf(hypyg, hypothesis)
esq1 = select(agqo, i5) cnf(hypsg, hypothesis)
esa3 = select(agao, 7o) cnf(hyps;, hypothesis)
esqs = select(agqq, i5) cnf(hyps,, hypothesis)
€847 — select ag44, ig)

7

7

)

7

cnf(hypss, hypothesis)
esq9 = select(agas, i1) cnf(hyps,, hypothesis)
ess2 = select(agsy, ia) cnf(hypss, hypothesis)
essa = select(agsy, i5) cnf(hypsg, hypothesis)
cnf(hyps;, hypothesis)

o

€858 — select asgss, i5)
€862 — select age1 , 0)

o

nf(hypsg, hypothesis
nf

]

esea = select(aser, i5) hypag, hypothesis

o

nf(hyp,; , hypothesis

)

)

€866 — Select ages, 2) )
nf(hyp,s,, hypothesis)
)

)

)

)

o o

€70 — select age9, 11
€873 = select asgr2, 12
eg75 = select(agra, is nf(hyp,s, hypothesis
es77 = select(agrg, 2 cnf(hypyg, hypothesis
es7g9 = select(agre, i5) cnf(hyp,7, hypothesis)

nf(hyp,s, hypothesis

i
i
i

eses = select(asegs, i5
i
i nf(hyp,,, hypothesis

BN e]

(
(
(
(
(
(
(
(
(
nfghyp387 hypothesis)
(
(
(
(
(
(
(

(
(
(
(
(
(
(
(
(
(
(
€856 — 863160135(18557 '2)
(
(
(
( )
( )
( )
( )
( )
(
(

esge = select(agsg, igs1) cnf(hyp,gs, hypothesis)
esss = select(asso, i8s1) cnf(hyp,g, hypothesis)
i881 = Sk(a8597 agso) Cnf(hypso, hypothesis)
€882 7 €383 cnf(goal, negated_conjecture)

SWV538-1.004.p Swap elements (t1_pp_sf_ai_00004)
Swapping an element at position il with an element at position i2 is equivalent to swapping the element at position
i2 with the element at position il.

select(store(a,i,€),i) = e cnf(ag, axiom)
i = j or select(store(a, i,e),j) = select(a, j) cnf(ag, axiom)
a469 = store(ay, i, e468) enf(hypg, hypothesis)

Qay470 = store(a469, i1, 6468) Cnf(hypl, hypothesis)
Q4792 = store(a470, io, 6471) Cnf(hpr, hypothesis)
ay474 = store(aqre,is, €473) cnf(hyps, hypothesis)
a476 = store(aqry, i3, €475) enf(hyp,, hypothesis)
a47s = store(aqres, i, €477) nf(hyps, hypothesis)
a480 = store(aqrs, iz, €479) nf(hypg, hypothesis
482 = store(a480, io, 6481) Ilf(hyp7, hypothesis

( (

( (

( (

( (

( (

(

o O 0

a483 = store(aqro, i3, €473) nf(hypg, hypothesis
a484 = store(aqss, io, €471) nf(hypg, hypothesis
456 = store(aqss, i3, €485) nf(hyp; g, hypothesis)
a488 = store(aqse, 92, €487) nf(hyp;, hypothesis)
a499 = store 488, io, 6489) cnf hyplg, hypOthCSiS)
a492 = store(aago, i3, €491) cnf(hyp, 5, hypothesis)
eqes = select(ay, 1) cnf(hyp, 4, hypothesis)
eqr1 = select(aqro, i3) cnf(hypy 5, hypothesis)
eq73 = select(aqro, io cnf(hyp;g, hypothesis)
eq7s = select(agra, io cnf(hyp, 7, hypothesis)
eqr7 = select(agra, i3 nf(hyp, g, hypothesis)
eqr9 = select(aqrs, ig nf(hyp,g, hypothesis)
eq81 = select(aqrs, io nf(hyps, hypothesis)

(aqs4,1 (

(@48, (

(asss. i (

( (

e e]

)
)
)
)

o o

o O 0

esgs = select(ayga, io nf(hyps; , hypothesis)
esg7 = select(asga, i3 nf(hyp,,, hypothesis)
eagg = select(aqss, 13 nf(hyp,s, hypothesis)
e491 = select(aqss, o cnf(hypsy, hypothesis)

o O 0

)
)
)
)
)
)
)
)
)
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€494 = select(a482, i493) Cnf(hypzs, hypothesis)
eq95 = select(aqga, i493) cnf(hypyg, hypothesis)
1493 = sk(aqsa, a492) enf(hyp,y,, hypothesis)
€494 F €495 cnf(goal, negated _conjecture)

SWV538-1.007.p Swap elements (t1_pp_sf_ai_00007)
Swapping an element at position il with an element at position i2 is equivalent to swapping the element at position
i2 with the element at position il.

select(store(a, i,e),i) = e cnf(aq, axiom)
i = j or select(store(a, i, €), j) = select(a, j) cnf(as, axiom)
agze = store(ay, i4, €g35) enf(hypg, hypothesis)

agss = store(asse, i3, €837) cnf(hyp;, hypothesis)
aga0 = store(agss, i2, €s39) enf(hyp,, hypothesis)
ag4o = store(asag, i1, €841) enf(hyps, hypothesis)
agaq = store(asaz, 9o, €843) enf(hyp,, hypothesis)
ag4e = store(asgqq, i5, 6845) nfi hyps, hypothesis)
agas = store(asae, ia, €847) nf(hypg, hypothesis)
agso = store(asgas, is, €s49) nf(hyp-,, hypothesis)

)

)

S

O o0 o0 o0

ags2 = store(asgso, i1, €851) nf(hypg, hypothesis
ags3 = store(agsa, i1, €851) nf(hypg, hypothesis
agss = store(asss, is, €g54)
ags7 = store(asgss, i2, €s56)
agsg = store(agsr, is, €sss)

(
(
(
(
(
(
(
(
(
(
(
(
ager = storega%g, i2, €860)
(
(
(
(
(
(
(
(
(
(
(

[e BN

nf(hyp,, hypothesi
nf(hyp;, hypothesis
nf(hyp,,, hypothesis)

(

(

(

(

(

(

(

(

( )

E )
nfEhyplS, hypothesis)

(

(

(

(

(

(

(

(

(

(

O o o o0

nf(hyp, 4, hypothesis)
nf(hyp; 5, hypothesis)
nf(hyp, ¢, hypothesis)
nf(hyp, 7, hypothesis)
nf(hyp,g, hypothesis)
nf(hyp,g, hypothesis)
nf(hypsg, hypothesis

age2 = store(asss, i1, €g41)
age3 = store(asez, iz, €839)
ages = store(ases, is, €g64)
age7 = store(ases, %0, €866)
agey = store(aser, i5, €368)
agy, = store(assy, 12, €870)
agrs = store(agyi, i1, €g72) )
agr4 = store asgrs, il, 6872) nf| hyp21a hypothesis)
agre = store(agy, is, €g75) nf(hyp,,, hypothesis)

)

)

)

O 0O 0 0 0 0O 00

agrs = store(agre, ia, €877) cnf(hypss, hypothesis
agsp = store(agrs, ig, €879) cnf(hypyy, hypothesis
agsa = store(assp, iz, €ss1) enf(hypss, hypothesis
esss = select(ay, i3) cnf(hypsyg, hypothesis)

ess7 = select(ay,iq) cnf(hyp,y;, hypothesis)

essg = select(agss, i1) cnf(hypsg, hypothesis)
eg41 = select(agss, io cnf(hypyg, hypothesis)
ega3 = select(agao, i5 cnf(hypsg, hypothesis)
egas = select(agaz, g nf(hyps; , hypothesis
egq7 = select(asgag, i5 nf(hyps,, hypothesis

BN e)]

esq9 = select(agag, 12 cnf(hypss, hypothesis

egs1 = select(agso, 11 cnf(hypsy, hypothesis

ess4 = select(agss, o cnf(hypss, hypothesis

esse = select(agss, is cnf(hypsg, hypothesis
) cnf(hyps,, hypothesis

eseo = select ) C

eges = select(asges, o cnf

nf(hyp,q, hypothesis
nf(hypy,;, hypothesis
nf(hyp,s, hypothesis
nf(hyp,s, hypothesis
nf(hyp,,, hypothesis

€866 — select ages, s
€868 — select asge7, 12
€870 = select ageET, i5
€872 — select asgri, il
es7s = select(agry, io
es77 = select(agra, i5 cnf(hypys, hypothesis

es79 = select(agrs, io cnf(hypyg, hypothesis

esg1 = select(agrs, ig) cnf(hyp,;, hypothesis)

€884 — select age1 iggg) CHf(hyp487 hypothesis)
esgs = select(agsa, igs3) cnf(hypyg, hypothesis)

o O 0 0 0

(
(
(
(
(
(
(
(
(
nfEhyp38, hypothesis
(
(
(
(
(
(
(

(
(
(
( )
( )
( ) )
( ) )
( ) )
( ) )
(ags3,72) )
(ass3,is) )
€858 — SClCCt(ag577 ZQ) )
(ass7,15) )
( i0) hypsg, hypothesis)
(ases, 7s) )
(aser, i2) )
( ) )
( ) )
( ) )
( ) )
( ) )
(
(
(
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iggg = Sk(agﬁl, agsg) Cnf(hypso, hypothesis)
ess4 7 esss cnf(goal, negated_conjecture)

SWYV540-1.004.p Swap elements (t2_np_sf_ai 00004)
Swapping an element at position il with an element at position i2 is equivalent to swapping the element at position
i2 with the element at position il.

select(store(a, i,e),i) = e cnf(aq, axiom)

i = j or select(store(a, i, €), j) = select(a, j) cnf(as, axiom)

store(a, i, select(a, 1)) = a cnf(as, axiom)

store(store(a, i, €), 1, f) = store(a, , f) cnf(ay, axiom)

i = j or store(store(a, i, e), j, f) = store(store(a, j, f), 1, €) cnf(as, axiom)
a417 = store(ay, i1, e416) enf(hyp,, hypothesis)

aq18 = store(aq17,%1, €416) cnf(hyp,, hypothesis
a490 = store a418, io, 6419) cnf hyp27 hypothesis
(490 = store(asno, i3, €421) cnf(hyps, hypothesis
G494 = store(aqoe, is, €423) cnf(hyp,, hypothesis

)

)

)

)

Q496 = store(agoq, 12, €495 enf(hyps, hypothesis)
)

)

)

)

o

a428 = store(aszs, 12, €427

(

(

(

(

(

( nf(hypg, hypothesis

G430 = S’Goregﬂms, 10, €429

(

(

(

(

(

(
(
(
(
(
nf(hyp,, hypothesis
(
(
(
(
(

[eBEe]

nf(hypg, hypothesis
nf(hypg, hypothesis
nf(hyp,o, hypothesis
nf(hyp,,, hypothesis
cnf(hyp,,, hypothesis
440 = store 438, ig, 6439) Cnf(hyp13, hypothesis
eq16 = select(ay, 1) cnf(hyp, 4, hypothesis)
eq19 = select(aq1sg, i3) cnf(hyp, 5, hypothesis)
eq21 = select(aq1s, o cnf(hyp;g, hypothesis)
€493 = select(aqa2, 1 cnf(hyp, 7, hypothesis)
cnf(hyp, g, hypothesis)
nf(hyp, g, hypothesis)
nf(hypsy, hypothesis)

(

(

(

o

a432 = store(assi, o, €419

@]

a434 = store(as3ss, 13, €433

o

)
)
)
a431 = store(ayis, i3, €421)
)
)
a436 = store(aqsa, iz, 64353

ay438 = store(ause, to, €437

NN NN

o

(
(
(aais, i
(Ga22, i
€425 = select(a422, ig
eq27 = select(aqa6, 79
( i
(
(
(
(

o

e429 = select(agoq, o
e433 = select(ay32, 1o nf(hyps;, hypothesis)
e435 = select(aqso, i3 cnf(hypsys, hypothesis)
e437 = select(aqsg, 12 cnf(hypys, hypothesis
eq39 = select(aqse, 7o) cnf(hyps,, hypothesis

@430 7 Q440 cnf(goal, negated_conjecture)

o

)
)
)
)
)
)
)
) )

)

SWV540-1.007.p Swap elements (t2_np_sf_ai_00007)

Swapping an element at position il with an element at position i2 is equivalent to swapping the element at position
i2 with the element at position il.

select(store(a, i, €),i) = e cnf(ay, axiom)

i = j or select(store(a, i, €), j) = select(a, j) cnf(as, axiom)

store(a, i, select(a,i)) = a cnf(as, axiom)

store(store(a, i,e),1, f) = store(a, 1, f) cnf(ay, axiom)

i = j or store(store(a, i, e), j, f) = store(store(a, j, f), 4, €) cnf(as, axiom)
arss = store(ay, i4, €782) enf(hypg, hypothesis)

cnf(hyp,, hypothesis)
cnf(hyps,, hypothesis)
cnf(hyps, hypothesis)
enf(hyp,, hypothesis)
enf(hyps, hypothesis)
nf(hypg, hypothesis
nf(hyp,, hypothesis

(

(

(

(

(

(

arss = store(arss, i3, €784
argy = store(arss, iz, €786
a7gg = store(arsy, i1, ersg
arg1 = store(arsg, 0, €790
a9z = store(aro, is5, €792
args = store(aros, i2, €794

( )
( )
( )
( )
( )
( )
arg7 = store(args, is, €796)
( )
( )
( )
( )
( )
( )

O OO0

)
)
argg = store(argr, i1, €798 nf(hypg, hypothesis)
nf(hypg, hypothesis)
nf(hyp,q, hypothesis
nf(hyp;;, hypothesis
nf(hyp;,, hypothesis

cnf(hyp, 3, hypothesis

@]

agoo = store(argg, i1, €798

o

ago2 = store(agoo, 15, €801

Q

agos = store(agoz, 12, €803

agoe = store(asos, 5, €805
agos = store(asog, 12, €807

«]

NN NN
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agog = store(a785, i1, 6788) Cnf(hyp14, hypothesis)
ag10 = store(asog, iz, €786) cnf(hyp, 5, hypothesis)
ag1z = store(asio, is, €811) nf(hyp;q, hypothesis)
ag14 = store(asi2, ig, €813) nf(hyp, -, hypothesis)
ag16 = store(asiq, i5, €815) nf(hyp; g, hypothesis)
ag1g = store(asie, iz, €817) nf(hyp;g, hypothesis)

( (

( (

( (

( (

( (

(

o o o o0

agop = store asg18, il, 6819) nf hypzo, hypothesis)
age1 = store(agao, i1, €819) nf(hyps, , hypothesis)
agos = store(aga1, is, €822) nf(hypy,, hypothesis)
agas = store(asas, i, €824) nf(hypss, hypothesis)
ago7 = store(asss, is, €326) cnf(hyps,, hypothesis)
agag = store asgor, ig, 6828) cnf(hyp25, hypothesis)
erge = select(ay, i3) cnf(hypyg, hypothesis)

ergq = select(ay, iq) cnf(hypsr, hypothesis)

ergs = select(arss, 11 cnf(hypoyg, hypothesis)
ersg = select(arss, is cnf(hypsyg, hypothesis)
er90 = select(arsg, i5 cnf(hypsg, hypothesis

O o o0 o0

i
er92 = select(arsog, g cnf(hyps;, hypothesis
erg94 = select(args, i5 cnf(hypss, hypothesis
er9s = select(args, io cnf(hypss, hypothesis
er9g = select(argr, i1 cnf(hypsy, hypothesis
ego1 = select(asgoo, 2 cnf(hypss, hypothesis
ego3 = select(asoo, i5 cnf(hypsg, hypothesis

i cnf(hypsy;, hypothesis

i

€807 — select ago4, 15
€811 — select asgi10, io
eg13 = select(agio, 5

o oo

nf(hyp,q, hypothesis
nf(hyp,; , hypothesis
nf(hyp,s, hypothesis
nf(hyp,s, hypothesis
nf(hyp,,, hypothesis

i

€815 — select ag14, 12

es17 = select(agiq, 5
i
i

[eBNe]

€819 = select ag18, 1
€822 — select aga1, 12
ego4 = select(agat, is cnf(hypys, hypothesis
egog = select(agas, o cnf(hypyg, hypothesis
es2g = select(agos, i5) cnf(hyp,;, hypothesis
agog 7 Ag29 cnf(goal, negated_conjecture)

SWV543-1.004.p Swap elements (t3_np_sf_ai_00004)
Swapping an element at position il with an element at position i2 is equivalent to swapping the element at position
i2 with the element at position il.

e e]

)
) (
) (
) (
) (
) (
) (
) (
) (
) (
) nf(hypss, hypothesis
) (
) (
) (
) (
) (
) (
) (
) (

(
(
(
(
( )
( )
( )
( )
( )
( )
( )
€805 — 84616045(048047 2 )
( )
E nf hyp39,hypothesis§
( )
( )
( )
( )
( )
( )
( )

a431 = store(aqs, i3, €421) nf(hypg, hypothesis
432 = store(aqs, io, €419) cnf(hypg, hypothesis
nf(hyp,, hypothesis
nf(hyp;, hypothesis

@]

select(store(a, i,e),i) = e cnf(ay, axiom)
i = j or select(store(a, i,e),j) = select(a, j) cnf(ag, axiom)
store(store(a, i, select(a, 7)), j, select(a, 1)) = store(store(a, j, select(a, i)), i, select(a, 7)) cnf(ag, axiom)
aq17 = store(ay, i1, €416) enf(hypg, hypothesis)
aq18 = store(aq17,11, €416) cnf(hyp,, hypothesis)
a490 = store(aq1s, io, €419) cnf(hyps,, hypothesis)
(429 = store(aqap, i3, €421) enf(hyps, hypothesis)
(424 = store(aqaz, i3, €423) enf(hyp,, hypothesis)
426 = store 424, ig, 6425) cnf hyps, hypOthCSiS)
a498 = store(aqoe, iz, €427) cnf(hypg, hypothesis)
c )
)
)

[¢)]

a434 = store(ausa, i3, €433)
a436 = store(auss, iz, €435)
a438 = store(aase, 9o, €437) cnf(hyp, s, hypothesis
a440 = store(aqss, i, €439) cnf(hyp, 5, hypothesis
eq16 = select(aq, 1) cnf(hyp, 4, hypothesis)
eq19 = select(aq1s, i3) cnf(hyp, 5, hypothesis)

(

(

o

(
( (
( (
( (
( (
( (

a430 = storega428, 10, €429) nfghyp7, hypothesis
( (
( ( )
( ( )
( ( )
( )

eq21 = select(aq1s, ip) cnf(hyp, g, hypothesis)
eq23 = select(agoo,ia) cnf(hyp,,, hypothesis)



€425
€427
€429
€433
€435
€437

= select a422, ig)

= select(a426, 10
= select(a426,

= select

= select(aq32, i3
= select A436, ig

(
(
(
(
(
(
(

7
)
(432, 1
)

2

)
)
2)
)
)

€439 — select A436, lo)
cnf(goal, negated_conjecture)

@430

SWV543-1.007.p Swap elements (t3_np_sf_ai_00007)

# Q40

O o0 o o0

cnf(hyp, g, hypothesis
nf(hyp;q, hypothesis
nf(hypsg, hypothesis

nf(hypss, hypothesis
cnf(hypys, hypothesis
cnf(hyps,, hypothesis

( )
( )
( )
(hyps; , hypothesis)
( )
( )

)
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Swapping an element at position il with an element at position i2 is equivalent to swapping the element at position
i2 with the element at position il.
select(store(a, i,e),i) = e

i = j or select(store(a, i,e),j) = select(a, j)
store(store(a, 1, select(a, 7)), 7, select(a, 7)) = store(store(a, j, select(a, 1)), 7, select(a, 5))
enf(hypg, hypothesis)

ars3
arss
argr
a7g9
ar91
ar93
ar9s
argz
ar99
agoo
ago2
ag04
agoe
agos
ago9
asio
ag12
agi4
ag16
agig
ag20
aga1
ag23
ag2s
asgaz
ag29
€782
€784
€786
€788
€790
€792
€794
€796
€798
€801
€803
€805
€807
€811
€813
€815
€817
€819

= store(ay, i4, €7s2)

= store(arss, i3, €784)
= store(arss, i2, €786)
= store(arsr, i1, €788)
= store(arsg, 10, €790)
= store(arg1, 5, €792)
= store(args, i2, €794)
= store(args, 15, €796)
= store(arg7, i1, €798)
= store(argg, i1, €798)
= store(asoo, 75, €301)
= store(asoz, i2, €303)
= store(agoa, i5, €s05)

aso6, 42, €807)

= store(arss, i1, €788)
= store(asog, 92, €786)
= store(as1o, 75, €811)
= store(asi2, 9o, €813)
= store(asgi4, 5, €815)
= store(asig, i2, €817)
= store(as1s, i1, €819)
= store(asao, 91, €819)
= store(asaz, 5, €322)
= store(agas, i2, €824)

= store(aszs, 5, €826
= store(asgar, 12, €28
cnf(hypoyg, hypothesis)

(
(
(
(
(
(
(
(
(
(
(
(
= store(
(
(
(
(
(
(
(
(
(
(
(
(

= select(aq, i3)
= select(ay,i4)
= select(arss, i1)

= select(args, io
= select(argg, i5
= select(arsg, io
= select ar93, 15
= select(arg3, 12
= select(arg7, i1

= select

= select ago4, 12
= select ago4, 15
= select(ag1g, i
= select(ag1g, i5
= select(ag14, io
= select(agi4, 5
= select agi1g, 1
€829 — select agaq, iQ

i
i
i
i
i
i
i
= select(aggo,
i
i
i
1
i
i
7

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

800,

2

)
)
)
)
)
)
)
5)
)
)
)
)
)
)
)
)

)
)

cenf(ay, axiom)

cnf(hyp,, hypothesis)
cnf(hyps,, hypothesis)
enf(hyps, hypothesis)
enf(hyp,, hypothesis)
nf(hyps, hypothesis)
)
)
)
)
s

[eBEe]

nf(hypg, hypothesis
nf(hyp,, hypothesis

€]

nf(hypg, hypothesis
nf(hypg, hypothesis

o o

nf(hyp,, hypothesi
nf(hyp;, hypothesis
nf(hyp,,, hypothesis)

(
(
(
(
(
(
(
(
(
(
(
nfEhyplS, hypothesis)
(
(
(
(
(
(
(
(
(
(

o 0

)
)

e e]

nf(hyp, 4, hypothesis)
nf(hyp, 5, hypothesis

O O 0

nf(hyp,4, hypothesis
nf(hyp,;, hypothesis

o

nf(hyp,s, hypothesis

e e

)
)
)
)
nf(hyp, g, hypothesis)
nf(hypsg, hypothesis)
)
)
)
)
)

el

nf(hyps;, hypothesis
nf(hypss, hypothesis
cnf(hypss, hypothesis
enf(hypyy, hypothesis
cnf(hypss, hypothesis

o

cnf(hyp,y;, hypothesis)

cnf(aq, axiom)
cnf(as, axiom)

cnf(hypsyg, hypothesis)
cnf(hypsg, hypothesis)
cnf(hypsg, hypothesis)
nf(hyps;, hypothesis)
nf(hyps,, hypothesis)
nf(hypss, hypothesis)
nf(hyps,, hypothesis)
nf(hypss, hypothesis)

(
(
(
(
(
(
(
nfghyp367 hypothesis)
(
(
(
(
(
(
(

O o0 o0 o0 00

nf(hyps;, hypothesis)
nf(hypsg, hypothesis)
nf(hypsg, hypothesis)
nf(hyp,, hypothesis)
nf(hyp,;, hypothesis)
nf(hyp,s,, hypothesis)
nf(hyp,s, hypothesis)
cnf(hyp,y, hypothesis)

O 0O 0 0 06 6 6
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es24 = select(asa, i5) cnf(hypys, hypothesis)
es26 = select(agos, ia) cnf(hypyg, hypothesis)
egog = select(agos, i5) cnf(hyp,7, hypothesis)
agos 7 (829 enf(goal, negated_conjecture)

SWV544-1.004.p Swap elements (t3_np_sf_ai_00004)

Swapping an element at position il with an element at position i2 is equivalent to swapping the element at position
i2 with the element at position il.

select(store(a, i, €),i) = e cnf(ay, axiom)

i = j or select(store(a, i, €), j) = select(a, j) cnf(as, axiom)

store(store(a, 1, select(a, 7)), j, select(a, 7)) = store(store(a, j, select(a, 1)), 7, select(a, 7)) cnf(as, axiom)
aq18 = store(ay, i1, eq17) enf(hypg, hypothesis)

a419 = store(aq1s, i1, €417 cnf(hyp,, hypothesis

a421 = store a419, io, €420 cnf hyp27 hypothesis

a403 = store(aqst, i3, €422 cnf(hyps, hypothesis

cnf(hyp,, hypothesis

)

)

)

a425 = store(asos, i3, €424 )
enf(hyps, hypothesis)
)

)

)

)

( )
( )
( )
( )
497 = store(asos, iz, €426)
@429 = store(asar, iz, €428)
a431 = store(aag, io, €430)
( )
( )
( )
( )
( )
(

o

(
(
(
(
nf(hypg, hypothesis
nf(hyp,, hypothesis
(
(
(
(
(

o 0

a432 = store(aqi9, i3, €402 nf(hypg, hypothesis
nf(hypg, hypothesis
nf(hyp,q, hypothesis
nf(hyp,,, hypothesis
cnf(hyp,,, hypothesis

aqq1 = store 439, i3, 6440) Cnf(hyp13, hypothesis

o

a433 = store(assz, o, €420

@]

a435 = store(asss, 13, €434

o

ay437 = store(auss, 12, €436
a439 = store(asr, o, €438

NN NN

eq17 = select(ay, 1) cnf(hyp, 4, hypothesis)
eq20 = select(aqrg, i3) cnf(hyp,5, hypothesis)
e420 = select(aq19, ig cnf(hyp;g, hypothesis)
€494 = select(aqa3, 1o cnf(hyp, 7, hypothesis)
cnf(hyp, g, hypothesis)
nf(hyp, g, hypothesis)
nf(hypsy, hypothesis)

(

(

(

o

(
(
( i
( i
€426 — S'~'31&'3C'E((14237 ig
eq28 = select(aqa7, g
( i
(
(
(
(

o

€430 = select(asar, iz
e434 = select(ayss, ia nf(hyps;, hypothesis)
e436 = select(aqss, i3 cnf(hypsys, hypothesis)
ea3g = select(aqzr, i3 cnf(hypys, hypothesis)
eqq0 = select(aqsr,ip) cnf(hyps,, hypothesis)
(431 7 Q441 cnf(goal, negated_conjecture)

o

)
)
)
)
)
)
)
)

SWV544-1.007.p Swap elements (t3_np_sf_ai_00007)

Swapping an element at position il with an element at position i2 is equivalent to swapping the element at position
i2 with the element at position il.

select(store(a, i, €),i) = e cnf(ay, axiom)

i = j or select(store(a, i, €), j) = select(a, j) cnf(as, axiom)

store(store(a, i, select(a, 7)), j, select(a, 1)) = store(store(a, j, select(a, i)), i, select(a, 7)) cnf(as, axiom)
args = store(ay, iq, €784) cnf(hyp,, hypothesis)

argr = store(args, 3, €736 enf(hyp,, hypothesis)

enf(hyp,, hypothesis)

cnf(hyps, hypothesis)

cnf(hyp,, hypothesis)

cnf(hypsg, hypothesis)

arsg = store(arsr, ia, €788
arg1 = store(arsg, i1, €790
azg3 = store(aro1, to, €792
a795 = store(aros, i5, €794

arg7 = store(args, 12, €796 enf(hypg, hypothesis)

argg = store(argr,is, €798 enf(hyp,, hypothesis)
C

ago2 = store asol, il, €800 cnf hypg, hypothesis

€]

nf(hyp,,, hypothesis)
nf(hyp,;, hypothesis)
nf(hyp;,, hypothesis)
nf(hyp; 5, hypothesis)
nf(hyp, 4, hypothesis)
cnf(hyp, 5, hypothesis)

agos = store(agoz, i5, €803

@]

agoe = store(asos, 12, €805

o

agos = store(asos, 15, €807

Q

ag1o = store(asos, 12, €809

«]

agi1 = store(argr, i1, €790

( )
( ) (
( ) (
( ) (
( ) (
( ) (
( ) (
ago1 = store(argg, i1, €300) nf(hypg, hypothesis)
( ) ( )
( ) (
( ) (
( ) (
( ) (
( ) (
( ) (

agiz = store(agii, 2, €788
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ag14 = store(asie, is, €13) cnf(hyp, g, hypothesis)
ag16 = store(asia, o, €815) cnf(hyp, 7, hypothesis)
agig = store(asise, is, €817) enf(hypyg, hypothesis)
agao = store(ags, iz, €819) cnf(hyp, g, hypothesis)
agas = store(asap, i1, €821) enf(hypsyg, hypothesis)
age3 = store(agaz, i1, €821) cnf(hyps; , hypothesis)
agos = StOI‘e(aggg, i5, 6824) Cnf(hyp22, hypothesis)
aga7 = store(agos, iz, €326) cnf(hypgys, hypothesis)
agag = store(agaz, ig, €828 cnf(hypsy, hypothesis)

( )

)
agz1 = store(asgag, i2, €830) cnf(hypss, hypothesis
ergq = select(ay, i3) cnf(hypsyg, hypothesis)
erse = select(ay,iq) cnf(hyp,y;, hypothesis)
ergs = select(argr, i1) cnf(hypyg, hypothesis)
erg90 = select(argr, io cnf(hypsg, hypothesis)
erg9o = select(argr, i5 cnf(hypsg, hypothesis)

er94 = select(arg1, i cnf(hyps; , hypothesis)
er96 = select(args, is cnf(hypss, hypothesis
er9g = select(args, is cnf(hypss, hypothesis

nf(hyps,, hypothesis
nf(hypss, hypothesis
nf(hypsg, hypothesis

(
(
(
(
(
(
(
(
nf(hyps,, hypothesis
(
(
(
(
(
(
(
(
(

o

€803 — select agp2, 12

(
(
(
(
(
(
(
(
(
(
€805 — SeleCtEagog, 5
(
(
(
(
(
(
(
(
(
(

o o o0

€807 = select agope, 12
€809 — select agoe, 15
eg13 = select(as12, 7o
es15 = select(agis, i5
€g17 — select ag16, ig
€819 — select agie, 15
€821 = select asga0, 11

(3

e]

)
)
)
)
)
)
nf(hypsg, hypothesis)
nf(hypsg, hypothesis)
nf(hyp,, hypothesis)
)
)
)
)
)
)
)

o

i
i
i
i
i
egoo = select(argg, 11
i
i
i
i
i
i

o

nf(hyp,;, hypothesis
nf(hyp,s, hypothesis
nf(hyp,s, hypothesis
nf(hyp,y, hypothesis

o O 0 0

eg24 = select(agas, 12
esag = select(agas, i5 nf(hyp,s, hypothesis
egag = select(agar, io cnf(hypyg, hypothesis
es30 = select(agar, ig) cnf(hyp,,, hypothesis
agio # as31 cnf(goal, negated_conjecture)

SWV547-1.004.p Swap elements (t3_pp-sf_ai_00004)
Swapping an element at position il with an element at position i2 is equivalent to swapping the element at position
i2 with the element at position il.

o

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

a4s3 = store(aqs, i3, €482) cnf(hyp,, hypothesis)
485 = store(aqss, i, €484) cnf(hyp,, hypothesis)
ayg7 = store a485, io, 6486) cnf hyplg, hypothesis)
489 = store a487, ig, 6488) Cnf(hyplg, hypothesis)

select(store(a,i,€),i) = e cnf(ay, axiom)
i = j or select(store(a, i, €), j) = select(a, j) cnf(as, axiom)
store(store(a, 1, select(a, 7)), j, select(a, 7)) = store(store(a, j, select(a, 1)), 7, select(a, 7)) enf(agz, axiom)
a466 = store(ay, i1, e4q5) enf(hyp,, hypothesis)
a467 = store(aqee, 91, €465) cnf(hyp,, hypothesis)
469 = store(a467, io, 6468) Cnf(hypz, hypothesis)
aq71 = store(aseg, i3, €470) cnf(hyps, hypothesis)
ay473 = store(aqr1, is, €472) cnf(hyp,, hypothesis)
aq75 = store(aqrs, i, €474) enf(hyps, hypothesis)
aq77 = store(aqrs, iz, €476) enf(hypg, hypothesis)
Q479 = store(a477, io, 6478) Cnf(hyp7, hypOthCSiS)
a480 = store(aqer, i3, €470) cnf(hypg, hypothesis)
a481 = store(asso, 9o, €468) cnf(hypg, hypothesis)
( (
( (
( (
(

eq65 = select(ay, 1) cnf(hyp, 4, hypothesis)
eq6s = select(aqpr, i3) cnf(hypy 5, hypothesis)
eq70 = select(aqp7,10) cnf(hyp;g, hypothesis)
eqro = select(aqry, ia) cnf(hyp, 7, hypothesis)
( i3) cnf(hyp, g, hypothesis)
( ) cnf(hyp, g, hypothesis)

€474 = select a471,13
eq76 = select(aqrs, g
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eq7s = select(aqrs, ia) cnf(hypsyg, hypothesis)
eqg2 = select(aqsy, ia) cnf(hypsy, hypothesis)
eq84 = select(aqgy, is) cnf(hypss, hypothesis)
eq86 = select(aqss, is) cnf(hypys, hypothesis)
eqss = select(aqss, ig) cnf(hypsy,, hypothesis)
(

€491 = select a479, i490) Cl’lf(hyp257 hypothesis)
€492 — select(a489, i490) cnf(hyp%, hypothesis)
1490 = sk(aq7g, assg) cnf(hypgyy;, hypothesis)
€491 7 €492 cnf(goal, negated_conjecture)

SWV547-1.007.p Swap elements (t3_pp_st_ai_00007)

Swapping an element at position il with an element at position i2 is equivalent to swapping the element at position

i2 with the element at position il.

select(store(a, i,e),i) = e cnf(aq, axiom)

i = j or select(store(a, 7, €), j) = select(a, ) cnf(as, axiom)

store(store(a, i, select(a, 7)), j, select(a, 1)) = store(store(a, j, select(a, i)), i, select(a, 7)) cnf(ag, axiom)

ag3s = store(ay, iq, €g33) enf(hypg, hypothesis)

agse = store(agsa, i3, €s35) cnf(hyp;, hypothesis)

agss = store(assg, i2, €837) enf(hyp,, hypothesis)

aggo = store(asss, i1, €s39) enf(hyps, hypothesis)

aga2 = store(asqo, 9o, €841) cnf(hyp,, hypothesis)

agaq = store(asaz, is, €g43) enf(hyps, hypothesis)
)
)
)
)

o

agas = store(agaq, ia, €g45) nf(hypg, hypothesis
agsg = store(agae, is, €847)

]

nf(hyp,, hypothesis
nf(hypg, hypothesis

o

agso = store(asas, i1, €849)

Q

ags1 = store(asso, 91, €849) nf(hypg, hypothesis
ags3 = store(ass1, 15, €g52)
agss = store(asss, iz, €g54)
ags7 = store(asss, is, €s56)

(
(
(
(
(
(
(
(
(
(
(
(
ags9 = Storegasm, i2, €858)
(
(
(
(
(
(
(
(
(
(
(

o

nf(hyp, o, hypothesis)
nf(hypy;, hypothesis)
nf(hyp,,, hypothesis)

(
(
(
(
(
(
(
(
(
(
(
nfghypl?), hypothesis)
(
(
(
(
(
(
(
(
(
(

o o o o0

aseo = store(asse, 71, €39) nf(hyp, 4, hypothesis
age1 = store(asgo, i2, €837)
age3 = store(ase1, is, €s62)
ages = store(asges, %0, €364)
aser = store(ases, i5, €366)
asey = store(aser, i2, €368)
ag71 = store(asgg, i1, €870)
agro = store(agy, i1, €g70) nf(hyp,,, hypothesis
agry = store(agrz, is, €s73) nf(hypy,, hypothesis
agre = store(agry, io, €g75) cnf(hypss, hypothesis
agrs = store(asye, i5, €877) cnf(hypyy, hypothesis
agso = store(asrs, i2, €g79) enf(hypss, hypothesis
esss = select(ay, i3) cnf(hypyg, hypothesis)

esss = select(ay,iq) cnf(hypsr,, hypothesis)

ess7 = select(agse, 1) cnf(hypsg, hypothesis)
es39 = select(agsg, io cnf(hypsyg, hypothesis)
esq1 = select(asqo, i5 cnf(hypsg, hypothesis)

«]

nf(hyp, 5, hypothesis
nf(hyp,4, hypothesis

e e]

nf(hyp,;, hypothesis

@]

)
)
)
)
nf(hyp,g, hypothesis)
nf(hyp; g, hypothesis)
)
)
)
)
)
)

[e BN

nf(hypsg, hypothesis

[eBNe]

ega3 = select(agag, 1o cnf(hyps; , hypothesis)
esq5 = select(agaq, i5 cnf(hyps,, hypothesis)
esa7 = select(agyq, io cnf(hypss, hypothesis)

nf(hyps,, hypothesis)
nf(hypss, hypothesis)

(

(

(

(

(

€849 — select ag48, 11 E
nf(hypsg, hypothesis)

(

(

(

(

(

(

(

(

(

(

( i
( i
( i
( i
( i
( i

€852 — select(a851, i2

(ass1, i
(asss, i
(asss, i
(ase1,i
(ase1, i
(ases, i
(ases. i
(

o o o0

€854 — select asgsl, 15
€856 — select asgss, 12
€858 — select agss, 15
€862 — select age1, 10
€864 — select age1, s
€866 — select ages, 12
€868 — select ages, U5
€870 — select ageo , il

nf(hyps;, hypothesis)
nf(hypss, hypothesis)
nf(hypsg, hypothesis)
nf(hyp,, hypothesis)
nf(hyp,;, hypothesis)
nf(hyp,,, hypothesis)
cnf(hypys, hypothesis)

O O 0 0 6 06

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
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es7s = select(agre, ia) cnf(hyp,y, hypothesis)
es7s = select(agra, i5) cnf(hypys, hypothesis)
es7r = select(agre, i) cnf(hypg, hypothesis)
egro = select(agre, i5) cnf(hyp,;, hypothesis)
egge = select(agsg, igs1) cnf(hyp,gs, hypothesis)
€883 — SeleCt(agso, i881) Cl’lf(hyp497 hypothesis)
iggl = Sk(a8597 agso) Cnf(hyp50, hypothesis)
ess2 7 €ss3 cnf(goal, negated_conjecture)

SWYV548-1.004.p Swap elements (t3_-pp-sf_ai_00004)
Swapping an element at position il with an element at position i2 is equivalent to swapping the element at position
i2 with the element at position il.

select(store(a, i,e),i) = e cnf(aq, axiom)

i = j or select(store(a, i,e),j) = select(a, j) cnf(ag, axiom)
store(store(a, i, select(a, 7)), j, select(a, 1)) = store(store(a, j, select(a, i)), i, select(a, 7)) cnf(as, axiom)
a469 = store(ay, i1, €468) cnf(hypg, hypothesis)

aq70 = store(aqgg, i1, €468) enf(hyp,, hypothesis)

G479 = store(aqro, io, €471) enf(hyp,, hypothesis)

ay474 = store(aqre, i3, €473) cnf(hyps, hypothesis)

ay476 = store(aqra, is, €475) cnf(hyp,, hypothesis)

ay478 = store(aqre, ia, €477) cnf(hypsg, hypothesis)

a450 = store(aqrs, iz, €479) enf(hypg, hypothesis)

482 = store(aqsp, io, €481) enf(hyp,, hypothesis)

a483 = store(aqro, i3, €473) enf(hypg, hypothesis)

484 = store(a483, io, 6471) Cnf(hypg, hypothes1s)

a486 = store(assa, is, €485) cnf(hyp, o, hypothesis)

a488 = store(asse, iz, €487) cnf(hyp, 4, hypothesis)

490 = store(ayss, o, €489) enf(hyp, 5, hypothesis)

a492 = store(asgo, i3, €491) cnf(hyp, 3, hypothesis)

eq68 = select(ay, 1) cnf(hyp, 4, hypothesis)
eq71 = select(aqro, i3) cnf(hyp, 5, hypothesis)
eq73 = select(aq7o,0) cnf(hyp,g, hypothesis)
eqrs = select(aqrq, is) cnf(hyp,;, hypothesis)
eqrr = select(aqra, i3) cnf(hyp; g, hypothesis)
eq79 = select(aqrs, ip) nf(hyp; g, hypothesis)
eqg1 = select(ayrs, 2) nf(hyp,g, hypothesis)
(a4s4,12) ( )
(a4, 13) ( )
( ) ( )
(
(

BN e]

e485 = select(aggy, io nf(hyps, , hypothesis
eqg7 = select(assgq, i3 nf(hypss, hypothesis
g9 = select(asss, i3 cnf(hypss, hypothesis
e491 = select(asss, io) cnf(hypsy,, hypothesis)

e e]

€494 — select a482, i493) Cnf(hyp25, hypothesis)
eq95 = select(aqgo, i493) cnf(hypyg, hypothesis)
1193 = sk(aqsa, a492) cnf(hypsr, hypothesis)
€494 F €495 cnf(goal, negated _conjecture)

SWV548-1.007.p Swap elements (t3_pp-sf_ai_00007)

Swapping an element at position il with an element at position i2 is equivalent to swapping the element at position

i2 with the element at position il.

select(store(a,i,€),i) = e cnf(ay, axiom)

i = j or select(store(a, i, €), j) = select(a, j) cnf(as, axiom)

store(store(a, 1, select(a, 7)), j, select(a, 7)) = store(store(a, j, select(a, 1)), 7, select(a, 7)) enf(ag, axiom)

agze = store(ay, iy, €s35) enf(hypg, hypothesis)

ag3s = store(asse, i3, €337) cnf(hyp,, hypothesis)

( ) cnf(hyps,, hypothesis)

aga2 = store(agqo, i1, €841) cnf(hyps, hypothesis)

agqq = store(agaa, ig, €843) enf(hyp,, hypothesis)
( ) )
( ) )
( ) )
( ) )

agyp = store(asss, 2, €839 (
(
(
agsg = store(agaq, 15, €845 nf(hyps, hypothesis
(
(
(

o

agag = store(asgag, iz, €847 nf(hypg, hypothesis
cnf(hyp,, hypothesis
cnf(hypg, hypothesis

Q

agso = store(asas, is, €349
ags2 = store(asso, 1, €851
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ags3 = store(a852, i1, 6851) Cnf(hypg, hypothesis)
agss = store(asgss, is, €s54) cnf(hyp, o, hypothesis)
ags7 = store(asss, i2, €g56) enf(hypyq, hypothesis)
ags9 = store(agsy, i5, €s58) cnf(hyp; s, hypothesis)
agg1 = store(asgsg, iz, €s60) enf(hyp, 3, hypothesis)
asgee = store(asss, i1, €g41) cnf(hyp, 4, hypothesis)
ages — StOI‘e(agﬁg, ig, 6839) Cnf(hyp15, hypothesis)
ages = store(ases, is, €64) cnf(hyp, g, hypothesis)
age7 = store(ases, 90, €s66) cnf(hyp,7, hypothesis)
aggo = store(asgr, i5, €s68) enf(hyp, g, hypothesis)
ag71 = store(aseg, 92, €870) cnf(hyp, g, hypothesis)
agrsy = store(a871, il, 6872) cnf(hypzo, hypothesis)
agra = store(agrs, i1, €g72) cnf(hyps;, hypothesis)
ag7e = store(agra, s, €s75) cnf(hypss, hypothesis)
agrs = store(agye, iz, €877) cnf(hypss, hypothesis)
agso = store(agrs, ig, €879) cnf(hyps,, hypothesis)
agse = store(asso, 92, €s81) cnf(hypys, hypothesis)
esss = select(ay, i3) cnf(hypyg, hypothesis)

ess7 = select(ay,iq) cnf(hypsr, hypothesis)

es39 = select(agss, i1) cnf(hypoyg, hypothesis)
egq1 = select(agss, iz) cnf(hypsyg, hypothesis)
esq3 = select(agae, i5) cnf(hypsg, hypothesis)
esqs = select(agaz, ip) cnf(hyps; , hypothesis)
esq7 = select(agagp, i5) cnf(hyps,, hypothesis)
esq9 = select(agae, i2) cnf(hypss, hypothesis)
egs1 = select(agso, 11) cnf(hyps,, hypothesis)
essq = select(agss, i2) cnf(hypss, hypothesis)
es56 = select(a853, i5) CHf(hyp367 hypothesis)

esss = select(agsr, ia) cnf(hyps;, hypothesis)
eseo = select(agsz, i5) cnf(hypsg, hypothesis)
esga = select(agps, io) cnf(hypsg, hypothesis)
esee = select(agps, i5) cnf(hyp,o, hypothesis)
eses = select(aser, i2) cnf(hyp,;, hypothesis)
es7o0 = select(aser, i5) cnf(hyp,s, hypothesis)
es72 = select(agr, i1) cnf(hyp,s, hypothesis)
egrs = select(agrq, iz) cnf(hyp,,, hypothesis)
eg7r = select(agra, is) cnf(hyp,s, hypothesis)
es79 = select(agrs, i2) cnf(hyp,g, hypothesis)
esg1 = select(agrs, ig) cnf(hypy;, hypothesis)
esga = select(asgr, iss3) cnf(hypyg, hypothesis)

esgs = select(agse, iss3) cnf(hyp,g, hypothesis)
isss = sk(ase1, ass2) enf(hypgg, hypothesis)
€884 7 €385 cnf(goal, negated_conjecture)

SWV549-1.004.p Store inverse (t1_np_nf_ai_00004)

If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions

are equal, then a and b must have been equal to begin with.

select(store(a,i,€),1) = e cnf(ag, axiom)

i = j or select(store(a, i, e),j) = select(a, j) cnf(ag, axiom)

store(store(store(store(ay, i1, select(ag, i1)), i2, select(store(az, i1, select (a1, 41)), i2)), i3, select(store(store(as, i1, select(ay, i1)),
store(store(store(store(as, i1, select(ay, i1)), i2, select(store(ay, i1, select(asg, i1)), i2)), i3, select(store(store(ay , i1, select(as, i1)),
a1 # as cnf(goal, negated_conjecture)

SWV550-1.004.p Store inverse (t1_np_nf_ai_00004)

If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions

are equal, then a and b must have been equal to begin with.

select(store(a, i,e),i) = e cnf(aq, axiom)

i = j or select(store(a, i, €), j) = select(a, ) cnf(as, axiom)

store(store(store(store(ay, i1, select(az, i1)), i2, select(store(as, i1, select (a1, 1)), i2)), i3, select(store(store(as, i1, select(ay, 1)),
store(store(store(store(as, i1, select(ay, i1)), i2, select(store(aq, i1, select(ag, i1)), i2)), i3, select(store(store(ay, i1, select(az, i1)),
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a1 # as cnf(goal, negated_conjecture)

SWV551-1.004.p Store inverse (t1_np_sf_ai_ 00004)

If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions
are equal, then a and b must have been equal to begin with.

select(store(a, i,e),i) = e cnf(ay, axiom)

i = j or select(store(a, i,e),j) = select(a, j)

a17 = store(ay, i1, €16) enf(hypg, hypothesis)

cnf(ag, axiom)

a19 = store(asg, i1, €13) cnf(hyp;, hypothesis)
ag1 = store(ayr, iz, €29 cnf(hyp,, hypothesis
ag3 = store(aig, iz, €22 cnf(hyps, hypothesis
a5

(
cnf(hyp,, hypothesis

ag7 = store(ass, 3, €26 (

(

(

( ) )

( ) )
= store(asay, i3, €24) )

( ) cnf(hyps, hypothesis)

( ) )

( ) )

a9 = store(ass, 14, €28 cnf(hypg, hypothesis
as1 = store(asr, i4, €30 cnf(hyp;, hypothesis
e16 = select(ag, 1) cnf(hypg, hypothesis)

e1s = select(aq, 1) enf(hypg, hypothesis)

ego = select(aqg, iz) cnf(hyp; o, hypothesis)
€99 = select(ay7,ia) cnf(hyp,, hypothesis)
eaq = select(aos, i3) cnf(hyp;,, hypothesis)
ess = select(aay, i3) cnf(hyp; s, hypothesis)
eog = select(agr,iq) cnf(hypy 4, hypothesis)
eso = select(ags, iq) cnf(hyp, 5, hypothesis)
ag9 = as1 enf(hyp, g, hypothesis)

a1 # as cnf(goal, negated_conjecture)

SWV551-1.007.p Store inverse (t1_np_sf_ai_00007)

If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions
are equal, then a and b must have been equal to begin with.

select(store(a, i,e),i) = e cnf(aq, axiom)

i = j or select(store(a, i, e),j) = select(a, j)

ag9 = store(ay, i1, e28) enf(hypg, hypothesis)

cnf(ag, axiom)

agz1 = store(asg, i1, €30) cnf(hyp;, hypothesis)

ags = store(asg, iz, €32) cnf(hyps, hypothesis)
ags = store(as, i, €34) cnf(hyps, hypothesis)
agy = store(ass, i3, €36) cnf(hyp,, hypothesis)
azg = store(ags, i3, €3g) cnf(hyps, hypothesis)
ay41 = store(agr, i4,€40) cnf(hypg, hypothesis)
a43 = store(asg, i4,€42) cnf(hyp,, hypothesis)
a45 = store(aq, i5, €44) cnf(hypg, hypothesis)
ay47 = store(ays, i5, €46) cnf(hypg, hypothesis)
a49 = store(ays, ig, €43) cnf(hyp; o, hypothesis)
as1 = store(aqr, ig, €50) cnf(hyp,, hypothesis)
as3 = store(aqg, iz, €52) cnf(hyp,,, hypothesis)
ass = store(as1, iz, €54) cnf(hyp, s, hypothesis)

cnf(hyp, 4, hypothesis)
enf(hyp, 5, hypothesis)
cnf(hyp, g, hypothesis)
cnf(hyp, 7, hypothesis)
cnf(hyp; g, hypothesis)
cnf(hyp;g, hypothesis)
cnf(hypsyg, hypothesis)
nf(hyp,, , hypothesis)
)

)

)

)

)

)

eog = select(ag, 1)
eso = select(aq, 1)
€39 = SClCCt(CLgl7 ZQ)
esq = select(agg, ia)
ese = select(ags, i3)
ess = select(ass, i3)
eqo = select(asg, iq)
€42 = select(a37, 24)
( )
( )
( )
(a5, 76)
(as1,17)
( )

o

esq = select(ays, 5 nf(hypsy,, hypothesis
eq6 = select(agqr, 15
eqs = select(ayr, 26
es0 = select(ays, ig
eso = select(asy, i7

€54 = select a49, 17

o

cnf(hypss, hypothesis
cnf(hypsy, hypothesis
cnf(hypsys, hypothesis
enf(hypsyg, hypothesis
cnf(hyp,;, hypothesis

as3 = ass cnf(hypgg, hypothesis)
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a1 # as cnf(goal, negated_conjecture)

SWV551-1.010.p Store inverse (t1_np_sf_ai_ 00010)

If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions
are equal, then a and b must have been equal to begin with.

select(store(a, i,e),i) = e cnf(ay, axiom)

i = j or select(store(a, i,e),j) = select(a, j) cnf(ag, axiom)

a41 = store(ay, i1, e40) enf(hypg, hypothesis)
a43 = store(ag, i1, €42) cnf(hyp;, hypothesis)
ay45 = store(aqy, s, €44) cnf(hyps, hypothesis)
ay47 = store(ays, i, €46) cnf(hyps, hypothesis)
a49 = store(ays, i3, €48) cnf(hyp,, hypothesis)
as1 = store(aqr, i3, €50) cnf(hyps, hypothesis)
as3 = store(aqg, i4,€52) cnf(hypg, hypothesis)
ass = store(asy, i4,€54) cnf(hyp,, hypothesis)
as7 = store(ass, is, €56) cnf(hypg, hypothesis)
as9 = store(ass, i5, €58) cnf(hypg, hypothesis)
ag1 = store(asy, ig, €60) cnf(hyp; g, hypothesis)
ag3 = store(asg, ig, €62) cnf(hyp,, hypothesis)
ags = store(ag, iz, €p4) cnf(hyp,,, hypothesis)
ag7 = store(ags, i7, €66) cnf(hyp, s, hypothesis)
agg = store(ags, is, €68 cnf(hyp, 4, hypothesis)
a7, = store(agr, is, €70) cnf(hypy 5, hypothesis)
a3 = store(agy, 9, €72) cnf(hyp, g, hypothesis)
ars = store(ary, ig, €74) cnf(hyp, 7, hypothesis)
a77 = store(ars, i10, €76) cnf(hyp, g, hypothesis)
ar9 = store(ars, i 1107 ers) cnf(hyp, g, hypothesis)
eqo = select(ag,i1) enf(hypyg, hypothesis)

eq2 = select(aq, 1) cnf(hyps;, hypothesis)

eqq = select(ays, ia) cnf(hypss, hypothesis)
eq6 = select(aqy, ia) cnf(hypys, hypothesis)
eqs = select(ayz, i3) cnf(hyps,, hypothesis)
eso = select(ags, i3) cnf(hypsys, hypothesis)
€50 = select(a517 iq) cnf(hypsyg, hypothesis)
esq = select(aqg, i4) cnf(hyp,y;, hypothesis)
es6 = select(ass, i5) cnf(hypsyg, hypothesis)
ess = select(ass, i5) cnf(hypsg, hypothesis)
ego = select(asg, ig) cnf(hypsg, hypothesis)
eg2 = select(asy, ig) cnf(hyps; , hypothesis)
eeq = select(ags, i7) cnf(hyps,, hypothesis)
ees = select(agy, ir) cnf(hypss, hypothesis)
ees = select(agr, is) cnf(hypsy, hypothesis)
ero = select(ags, is) cnf(hypss, hypothesis)
ero = select(ary, ig) cnf(hypsg, hypothesis)
erq = select(agg, i9) cnf(hyps;, hypothesis)
er6 = select(ars, i1p) cenf(hypsg, hypothesis)
erg = select(ars, i10) cnf(hypsg, hypothesis)

cnf(hyp,g, hypothesis)
cnf(goal, negated _conjecture)

ar7 = ary
ay # ap

SWYV552-1.004.p Store inverse (t1_np_sf_ai_00004)

If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions
are equal, then a and b must have been equal to begin with.

select(store(a,i,€),i) = e cnf(ay, axiom)

i = j or select(store(a, i, €), j) = select(a, j) cnf(az, axiom)

ay7 = store(ay, iy, e16) enf(hyp,, hypothesis)
a19 = store(as, iy, e1s) enf(hyp,, hypothesis)
a1 = store(ayr, iz, €20) cnf(hyp,, hypothesis)
a9z = store(ag, iz, €22) cnf(hyps, hypothesis)
ags = store(ass, i3, €24) cnf(hyp,, hypothesis)
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ag7 = store(ass, i3, €26) cnf(hyps, hypothesis)
ag9 = store(asgs, i1, €28) cnf(hypg, hypothesis)
ag1 = store(agr, i4,€30) cnf(hyp,, hypothesis)

e1 = select(ag, 1) enf(hypg, hypothesis)
e1s = select(aq, 1) enf(hypg, hypothesis)
eg0 = select(ayg, ia) cnf(hyp, o, hypothesis)
e9o = select(ay7,ia) cnf(hyp,, hypothesis)
eaq = select(aos, i3) cnf(hyp;,, hypothesis)
eas = select(agq, i3) cnf(hyp, 3, hypothesis)
eog = select(agr,iq) cnf(hyp, 4, hypothesis)
eso = select(aos, i4) cnf(hyp, 5, hypothesis)
ag9 = a3y cnf(hyp, g, hypothesis)

a1 # as cnf(goal, negated_conjecture)

SWV552-1.007.p Store inverse (t1-np_sf_ai_00007)

If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions
are equal, then a and b must have been equal to begin with.

select(store(a, i,e),i) = e cnf(aq, axiom)

i = j or select(store(a, i, €), j) = select(a, j) cnf(as, axiom)

ag9 = store(ay, i1, e28) enf(hypg, hypothesis)

ag1 = store(asg, i1, €30) cnf(hyp;, hypothesis)
a3z = store(agy, ia, €32) cnf(hyp,, hypothesis)
ass = store(asy, ia, €34) cnf(hyps, hypothesis)
ag7 = store(agss, i3, €36) cnf(hyp,, hypothesis)
azg = store(ags, i3, €38) cnf(hyps, hypothesis)
ay41 = store(agr, i4,€40) cnf(hypg, hypothesis)
a43 = store(asg, i4,€42) cnf(hypy, hypothesis)
a45 = store(aq, i5, €44) cnf(hypg, hypothesis)
a47 = store(aqs, i5, €46) cnf(hypg, hypothesis)
a49 = store(ays, ig, €43) cnf(hyp, o, hypothesis)
az1 = store(aqr, ig, €50) cnf(hyp,, hypothesis)
as3 = store(aqg, i1, €52) cnf(hyp;,, hypothesis)
as5 = store(asy, i7, es4) cnf(hypy 3, hypothesis)
eog = select(ag, 1) enf(hyp, 4, hypothesis)

eso = select(aq, 1) enf(hyp, 5, hypothesis)

es2 = select(agy, ia) cnf(hyp, g, hypothesis)
esq = select(agg, ia) cnf(hyp;7, hypothesis)
es¢ = select(ass, i3) cnf(hyp,g, hypothesis)
ess = select(ass, i3) cnf(hyp;q, hypothesis)
eq0 = select(agg, i4) cnf(hypsyg, hypothesis)
eq2 = select(agr, iq) cnf(hypsy, hypothesis)
eqq = select(aqs, i5) cnf(hypss, hypothesis)
eq6 = select(aqy, is5) cnf(hypss, hypothesis)
eqs = select(aqr, ig) cnf(hypsy,, hypothesis)
eso = select(ays, ig) cnf(hypsys, hypothesis)
es2 = select(asy, ir) cnf(hypyg, hypothesis)
esq = select(aqg, i7) cnf(hyp,y;, hypothesis)

as3 = ass cnf(hypsg, hypothesis)
a1 # as cnf(goal, negated _conjecture)

SWYV552-1.010.p Store inverse (t1_np_sf_ai_00010)

If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions
are equal, then a and b must have been equal to begin with.

select(store(a,i,€),i) = e cnf(ay, axiom)

i = j or select(store(a, i, €), j) = select(a, j) cnf(az, axiom)

a41 = store(ay, iy, eqp) enf(hyp,, hypothesis)

a43 = store(as, i1, e42) enf(hyp,, hypothesis)

ay45 = store(aqy, 2, €44) cnf(hyp,, hypothesis)

ayq7 = store(ays, iz, €46) cnf(hyps, hypothesis)

a49 = store(ays, i3, €48) cnf(hyp,, hypothesis)
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cnf(hyps, hypothesis
cnf(hypg, hypothesis

as1 = store(aqz, i3, €50 )
)
cnf(hyp,, hypothesis)
)
)
s

as3 = store(aqg, i4, €52
as5 = store(asy, iq, €54
as7 = store(ass, t5, €56
as9 = store(ass, i5, €58
ag1 = store asry, ZG, €60

( )
( )
( )
( )
( )
( )

g3 = store(a59, 16, 662)
( )
( )
( )
( )
( )
( )
(

cnf(hypg, hypothesis
cnf(hypg, hypothesis

o

(
(
(
(
(
nf(hyp,,, hypothesi
nf(hyp,;, hypothesis
(
(
(
(
(
(

e]

ags = store(agi, i7, €64
agy = store(ags, 17, €66
agg = store(ags, i3, €68
a7, = store(ag7, i3, €70
a7z = store(agg, tg, €72 cnf(hyp,¢, hypothesis
ars = store(ary, ig, €74 cnf(hyp,, hypothesis
a77 = store(ars, i1, €76) cnf(hyp, g, hypothesis
a9 = store(ars, i10, €78) enf(hyp, g, hypothesis)
eq0 = select(asg, i1) enf(hypyg, hypothesis)
eq2 = select(ay, 1) cnf(hyps;, hypothesis)
eqq = select(aqs, ia) cnf(hypss, hypothesis)
eq6 = select(aqy, ia) cnf(hypss, hypothesis)
eqs = select(aqr, i3) cnf(hypsy,, hypothesis)
eso = select(ays, i3) cnf(hypsys, hypothesis)
es2 = select(asy, iq) cnf(hypoyg, hypothesis)
esq = select(aqg, i4) cnf(hyp,y;, hypothesis)
es6 = select(ass, i5) hypss, hypothesis)
ess = select(ass, i5) hypsg, hypothesis)
ego = select(asg, ig) hyps, hypothesis)
( ) )
( ) )
( ) )
( ) )
(a5, is) )
( ) )
( )
(
(

o

)

)

nf(hyp,,, hypothesis)
nf(hyp; 5, hypothesis)
cnf(hyp, 4, hypothesis)
)

)

)

)

s

o

cnf(hyp, 5, hypothesis

cn
cn
nf

]

f(

f(

(

ega2 = select(asy, ig cnf(hyps; , hypothesis
egs = select(ags, i7 cnf(hyps,, hypothesis
ege = select(ag1, i7 f(hypss, hypothesis
egs = select(agr, 28 f(
ero = select(ags, is cnf(hypss, hypothesis
e7o = select a71,29 cnf(hypsg, hypothesis
erq = select(agg, i9) cnf(hyps;, hypothesis
er¢ = select(ars, i10) enf(hypsg, hypothesis)
ers = select(ars, i10) cnf(hypsg, hypothesis)
a77 = arg cnf(hyp,q, hypothesis)

ai # as cnf(goal, negated_conjecture)

SWV553-1.004.p Store inverse (t1_pp_nf_ai_00004)

If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions

are equal, then a and b must have been equal to begin with.

select(store(a, i,e),i) = e cnf(aq, axiom)

i = j or select(store(a, 1, €), j) = select(a, ) cnf(as, axiom)

store(store(store(store(ay, i1, select(ag, i1)), iz, select(store(az, i1, select (a1, 41)), i2)), i3, select(store(store(as, i1, select(ay, i1)),
store(store(store(store(asg, i1, select(ay, i1)), i2, select(store(aq, i1, select(ag, i1)), i2)), i3, select(store(store(ay, i1, select(az, i1)),
select(ay, sk(ay, as)) # select(az, sk(a1, as)) cnf(goal, negated_conjecture)

SWV554-1.004.p Store inverse (t1_pp-nf_ai_-00004)

If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions

are equal, then a and b must have been equal to begin with.

select(store(a,i,€),i) = e cnf(ag, axiom)

i = j or select(store(a, i, e),j) = select(a, j) cnf(ag, axiom)

store(store(store(store(ay, i1, select(ag, i1)), i2, select(store(az, i1, select (a1, 1)), i2)), i3, select(store(store(as, i1, select(ay, i1)),
store(store(store(store(as, i1, select(ay, i1)), iz, select(store(ay, i1, select(as, i1)), i2)), i3, select(store(store(ay, i1, select(as, i1)),
select(ay, sk(ay, as)) # select(az, sk(a1, asz)) cnf(goal, negated_conjecture)

SWV555-1.004.p Store inverse (t1_-pp-sf_ai_00004)

If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions
are equal, then a and b must have been equal to begin with.

select(store(a, i, €),i) = e cnf(ay, axiom)

i = j or select(store(a, i, €), j) = select(a, j) cnf(as, axiom)

cn
cnf(hypsy, hypothesis



a20 = store(a1, il, 619)
a9 = store(ag, i17 621)
24 = store(asgp, 92, €23)
a96 = store(aag, ia, €25)
agg — store(a24, i3, 627)
asp = store(agg, i3, 629)
azo = StOI‘e(agg, i4, 631)
as4 = store(aso, is, €33)
e19 = select(aq, 11)
eo1 = select(aq, 1)
€03 = select(age, ia)
625 = select(ago, 12)

= select(agg, i3)
629 = select(aaq, i3)
eg1 = select(as, iq)
es3 = select(ags, iq)
€36 — select(al, 235)
€37 = Select(aQ, 135)

135 = Sk(al, CLQ)

a32

enf(hypg, hypothesis)
cnf(hyp;, hypothesis)
cnf(hyp,, hypothesis
cnf(hyps, hypothesis
cnf(hyp,, hypothesis
cnf(hyps, hypothesis
cnf(hypg, hypothesis
cnf(hyp;, hypothesis

cnf(hypg, hypothesis)

cnf(hypg, hypothesis)
cnf(hyp, o, hypothesis)
cnf(hyp,,, hypothesis)
cnf(hyp;,, hypothesis)
cnf(hyp; s, hypothesis)
cnf(hypy 4, hypothesis)
cnf(hyp, 5, hypothesis)
cnf(hyp, g, hypothesis)
cnf(hyp, 7, hypothesis)

cnf(hyp; g, hypothesis)

= asy cnf(hyp, 9, hypothesis)

€36 7 €37 cnf(goal, negated_conjecture)

SWV555-1.007.p Store inverse (t1-pp-sf_ai_00007)

123

If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions

are equal, then a and b must have been equal to begin with.
select(store(a, i, €),i) = e
i = j or select(store(a, i, €), j) = select(a, j)

age = store(ay, i1,e31)
a4 = store(ag, i1, €33)
ase — store aso, ’iQ, €35
asg — store as4, ig, €37
a49 = store ase, i3, €39
a4 = store(ass, i3, €41
aqq4 = store(aqq, i4, €43

agg — store 44, i5, €q7
aso = store(aus, is5, €49
asy = store(ays, i6, €51

cnf(aq, axiom)

enf(hypg, hypothesis)
cnf(hyp;, hypothesis)
cnf(hyp,, hypothesis)
cnf(hyps, hypothesis)
cnf(hyp,, hypothesis)
cnf(hyps, hypothesis)
cnf(hypg, hypothesis)
cnf(hyps, hypothesis)

)

)

s

cnf(hypg, hypothesis
cnf(hyp, g, hypothesi

cnf(as, axiom)

a54
a56

(
( )
( )
( )
( )
( )
aqe = store(a42, ’i4, 645)
( )
( )
( )
( )
( )
)

= store(aso, i, €53
= store(ass, i7, €55

arg — S'COI'G(Cl547 i7, €57
es1 = select(asg, i1)
€33 = select(al, Zl)
ess = select(agq, ia)
es7 = select(aga, ia)
eso = select(ass, i3)
eq1 = select(asg, i3)
€43 = SClCCt(CL427 Z4)
eq5 = select(aqp, i4)
eq7 = select(agg, i5)
eq9 = select(aqq, is)
es1 = select(asp, ig)
€53 = select(a48, 'Lﬁ)
€55 = Select(a54, 17)
es7 = select(ase, i7)
ego = select(ay, is9)
eg1 = select(ag, i59)

i59 = bk(al, ag)

as6
€60

cnf(hyp,;, hypothesis
cnf(hyp; s, hypothesis
cnf(hyp, 5, hypothesis

cnf(hyp, 4, hypothesis)
cnf(hyp, 5, hypothesis)
cnf(hyp, g, hypothesis
cnf(hyp, -, hypothesis
cnf(hyp, g, hypothesis
cnf(hyp, g, hypothesis
nf(hypsg, hypothesis
nf(hyps; , hypothesis
nf(hypss, hypothesis

)

( )
( )
( )
( )
( )
( )
nfEhyp23, hypothesis;
( )
( )
( )
( )
)

O o0 o0 o0 0

nf(hyps,, hypothesis
nf(hypss, hypothesis
nf(hypsg, hypothesis
cnf(hypyr, hypothesis
cnf(hypsg, hypothesis
cnf(hypsyg, hypothesis

BN e]

cnf(hypsg, hypothesis)

= asg cnf(hyps;, hypothesis)
# €1 cnf(goal, negated_conjecture)

(
(
(
(
(
cnfghyps, hypothesis
(
(
(
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SWV555-1.010.p Store inverse (t1_pp_sf_ai_00010)

If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions

are equal, then a and b must have been equal to begin with.

select(store(a, i,e),i) = e cnf(ay, axiom)

i = j or select(store(a, i, e),j) = select(a, j) cnf(ag, axiom)

a44 = store(ay, i1, €43) enf(hypg, hypothesis)

a46 = store(asg, i1, €45) cnf(hyp;, hypothesis)

a48 = store(aqy, iz, €47) cnf(hyp,, hypothesis)

aso = store(aqg, 12, €49) cnf(hyps, hypothesis)

as2 = store(ays, i3, €51) cnf(hyp,, hypothesis)

asq = store(aso, i3, €53) cnf(hyps, hypothesis)

ase = store(asa, i4,€55) cnf(hypg, hypothesis)

ass = store(asy, i4,€57) cnf(hyp,, hypothesis)

ago = store(asg, is5, €59) cnf(hypg, hypothesis)

aga = store(ass, i5, €61) cnf(hypg, hypothesis)
) s
)
)
)
)
)
)

(

(

( (
( (
( (
( (
( (
( (
( (

ags = storegago, 16, €63 cnfghyplo7 hypothesi

( (
( (
( (
( (
( (
(

(

(

[¢)

age = store(ago, ig, €65 nf(hyp,;, hypothesis
ags = store(agy, i7, €67
azo = store(ags, i7, €69
arg = store a8, ’ig, €71
ary = store(arg, i, €73 cnf(hyp, 5, hypothesis
are = store(ara, ig, €75 cnf(hyp, ¢, hypothesis
ars = store(ary, ig, €77) cnf(hyp, 7, hypothesis
ago = store(azg, 410, €79) cnf(hyp, g, hypothesis)
agy = store a78,i107 es1) cnf(hyp, g, hypothesis)
eq3 = select(az, 1) enf(hypyg, hypothesis)
eq5 = select(aq, 1) cnf(hyps;, hypothesis)
ea7 = select(aqg, 92 cnf(hypsy,y, hypothesis
e49 = select(ayqq, io cnf(hypys, hypothesis
es1 = select(aso, i3 cnf(hyps,, hypothesis
es3 = select(ays, i3 cnf(hypsys, hypothesis
ess = select(asg, i4 enf(hypsyg, hypothesis
es7 = select(aso, 14 cnf(hyp,y;, hypothesis
es9 = select(asg, 15 nf(hyp,g, hypothesis
eg1 = select(asg, i5 hypsyg, hypothesis

(
(
( ) )
( ) )
( ) )
( ) )
( ) )
( ) )
( ) )
( ) )
egs = select(aga, ig) hyps, hypothesis)
( ) )
( ) )
( ) )
( ) )
( ) )
( ) )
( ) )
(
(
(

€]

)
)
nf(hyp,,, hypothesis)
nf(hyp, 5, hypothesis)
nf(hyp, 4, hypothesis)
)
)
)

[eBe]

o

cn
cn
egs = select(ag, ig cnf(hyps; , hypothesis
eg7 = select(agg, i7
€69 — select ae4, 17
e7r1 = select(aqg, ig
er3 = select(ags, i

f(

f(

(

cnf(hyps,, hypothesis
cnf(hypss, hypothesis
cnf(hyps,, hypothesis
cnf(hypss, hypothesis
ers = select(ary, ig cnf(hypsg, hypothesis
er7 = select(ara, ig cnf(hyps;, hypothesis
erg = select(ars, i10) cenf(hypsg, hypothesis)
es1 = select(arg, i10) cnf(hypsg, hypothesis)
esq = select(aq, is3) cnf(hyp,q, hypothesis)
ess = select(ag, is3) cnf(hyp,; , hypothesis)
is3 = sk(a1, az) enf(hyp,s, hypothesis)

ago = asgs enf(hyp,s, hypothesis)

es4 7 ess cnf(goal, negated_conjecture)

SWV556-1.004.p Store inverse (t1_pp-sf_ai_00004)

If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions
are equal, then a and b must have been equal to begin with.

select(store(a,i,€),1) = e cnf(ag, axiom)

i = j or select(store(a, i, e), j) = select(a, j) cnf(ag, axiom)

asp = store(ay, i, e19) enf(hypg, hypothesis)

age = store(asg, i1, €21) cnf(hyp,, hypothesis)

a4 = store(asgg, iz, €23) cnf(hyp,, hypothesis)

ag¢ = store(aga, iz, €25) cnf(hyps, hypothesis)
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ags = store(aay, i3, €27) cnf(hyp,, hypothesis)
agzo = store(asgg, i3, €29) cnf(hyps, hypothesis)
ago = store(ass, i1,€31) cnf(hypg, hypothesis)
as4 = store(asp, ia, €33) cnf(hyp,, hypothesis)
e19 = select(ag, 1) enf(hypg, hypothesis)

eo1 = select(ay, 1) enf(hypg, hypothesis)

eo3 = select(aga, ia) cnf(hyp, o, hypothesis)
eas = select(ag, ia) cnf(hyp;q, hypothesis)
eq7 = select(agg, i3) cnf(hyp; s, hypothesis)
ea9 = select(agq, i3) cnf(hyp, 3, hypothesis)

( ) cnf(hyp, 4, hypothesis)

( ) cnf(hyp, 5, hypothesis)
ese = select(ag, is5) cnf(hyp, g, hypothesis)
es7 = select(ag, i35) cnf(hyp;7, hypothesis)
iz5 = sk(a1, az) cnf(hyp,g, hypothesis)
azs = as4 enf(hyp, g, hypothesis)
€36 7 €37 cnf(goal, negated_conjecture)

e31 = select a30,14
€33 = select a8, 1 4

SWYV556-1.007.p Store inverse (t1_pp_sf_ai_00007)

If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions

are equal, then a and b must have been equal to begin with.

select(store(a, i,e),i) = e cnf(ay, axiom)

i = j or select(store(a, i,e),j) = select(a, j) cnf(ag, axiom)

agze = store(ay, i1, e31) enf(hypg, hypothesis)

agzq = store(asg, i1, €33) cnf(hyp;, hypothesis)

aze = store(asa, iz, €35) cnf(hyps,, hypothesis)

ags = store(asy, i2, €37) cnf(hyps, hypothesis)

a49 = store(asg, i3, €39) cnf(hyp,, hypothesis)

a4 = store(ass, i3, €41) cnf(hyps, hypothesis)

a44 = store(aq, i4,€43) cnf(hypg, hypothesis)

a46 = store(aqa, iq,€45) cnf(hyp,, hypothesis)

a48 = store(aqy, is, €47) cnf(hypg, hypothesis)
( ) cnf(hypg, hypothesis)
( ) cnf(hyp; g, hypothesis)
( ) cnf(hyp,;, hypothesis)
( ) ( )
( ) )

aso = store a46, ’i5, €49
aro = store a48, iﬁ, €51
as4 = store aso, iﬁ, €53
as6 = store as2, il, €55
ass = store(asy, ir, €57

cnf(hyp;q, hypothesis

cnf(hyp; s, hypothesis
es1 = select(ag, 1) enf(hyp, 4, hypothesis)
ess = select(aq, 1) enf(hyp, 5, hypothesis)

ess = select(agy, i2) cnf(hyp, g, hypothesis)

es7 = select(aga, ia) cnf(hyp, 7, hypothesis)

esg = select(ags, i3) cnf(hyp, s, hypothesis)

eq1 = select(agg, i3) cnf(hyp, g, hypothesis)

eq3 = select(aqa,iq) cnf(hypsyg, hypothesis)

eq5 = select(aqp, i4) nf(hyps; , hypothesis)

eq7 = select(agg, i5) nf(hypsy,, hypothesis)

eq9 = select(aqq, is5) nf(hyp,s, hypothesis)

( ) ( )

( ) ( )

( ) ( )

( ) ( )

( ) ( )

) )

o 0O 0 0

es1 = select(aso, ig nf(hyps,, hypothesis
es3 = select(ays, ig nf(hypss, hypothesis
ess = select(asg, i7 nf(hypsg, hypothesis
es7 = select(asa, i7 nf(hyps,, hypothesis
ego = select(aq, i59 cnf(hyp,g, hypothesis
es1 = select(asg, is9 cnf(hypsg, hypothesis
is9 = sk(ay, az) enf(hypsg, hypothesis)
ase = asg enf(hypsy, hypothesis)

€60 7 €61 cnf(goal, negated_conjecture)

o o o0

SWV556-1.010.p Store inverse (t1_pp-sf_ai_00010)
If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions
are equal, then a and b must have been equal to begin with.
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select(store(a, i, €),i) = e cnf(ay, axiom)
i = j or select(store(a, i, €), j) = select(a, j) cnf(as, axiom)
a44 = store(ay, i1, €43) cnf(hyp, hypothesis)
a46 = store(asg, iy, eqs5) enf(hyp,, hypothesis)
a45 = store(aqyq, i, €47) cnf(hyp,, hypothesis)
aso = store(agg, i2, €49) cnf(hyps, hypothesis)
aze = store(ays, i3, €51) cnf(hyp,, hypothesis)
as4 = store(asg, i3, €53) cnf(hyps, hypothesis)
ase = store(asa, is, €55) cnf(hypg, hypothesis)
ass = store(asy, iq, €57) cnf(hyp,, hypothesis)
ago = store(asg, is, €59) )
a2 = store(a58, 15, 661) )
ags = store(ago, i6, €63) S
( )
( )
( )
( )
( )
( )
( )
( )

(
(
(
(
(
cnf(hypg, hypothesis
cnf(hypg, hypothesis
nf(hyp,,, hypothesi
(
(
(
(
(
(
(

€]

age = store(ago, ig, €65 nf(hyp,,, hypothesis
agg = store(agy, 17, €67
a7g = store(agg, 17, €69
ar7o = store aes, Zs, €71
azy4 = store(aro, is, €73
az7¢ = store(ars, ig, €75
arg = store(ary, 19, €77 cnf hyp, -, hypothesis
agg = store(arg, i1, €79 cnf(hyp, g, hypothesis
age = store(ars, i10, €s1) enf(hyp, g, hypothesis)
eq3 = select(ag, i1) cnf(hypyg, hypothesis)
eq5 = select(aq,i1) cnf(hyps;, hypothesis)
eq7 = select(aggq, i2) cnf(hypss, hypothesis)
eq9 = select(aqq, iz) cnf(hypsys, hypothesis)
es1 = select(asp, i3) cnf(hyps,, hypothesis)
es3 = select(ays, i3) cnf(hypsys, hypothesis)
ess = select( ) hypsg, hypothesis)
es7 = select(asa, i4) hypyr, hypothesis)
eso = select(ass, i5) hypsyg, hypothesis)
eg1 = select(asg, i5) cnf(hypsyg, hypothesis)
ees = select(age, ig) cnf(hypsg, hypothesis)
( ) )
( ) )
( ) )
( ) )
( ) )
( ) )
( ) )
(
(
(

o

)
)
cnf(hypy 4, hypothesis)
cnf(hyp, 5, hypothesis)
cnf(hyp, 4, hypothesis)
cnf(hyp, 5, hypothesis)
cnf(hyp,g, hypothesis)

)

)

s

54,14 cn
cn

nf

o

o

egs = select(ag, ig nfi
eg7 = select(agg, i7
egg = select(agq, i7
er1 = select(arg, ig
er3 = select(ags, is

f(

f(

(

(

(

(hyps, , hypothesis
cnf(hypgs, hypothesis
cnf(hypss, hypothesis
cnf(hyps,, hypothesis
cnf(hypss, hypothesis
ers = select(ary, 9 cnf(hypsg, hypothesis
e77 = select(ars, ig cnf(hyps;, hypothesis
erg9 = select(ars, i10) cnf(hypsg, hypothesis)
es1 = select(arg,i10) enf(hypsg, hypothesis)
egq = select(aq, ig3) enf(hyp,g, hypothesis)
egs = select(ag, is3) cnf(hypy, , hypothesis)
i3 = sk(a1, az) cnf(hyp,s, hypothesis)

agy = ag2 cnf(hyp,s, hypothesis)

esgq 7 €s5 cnf(goal, negated_conjecture)

SWV557-1.004.p Store inverse (t2_np_nf_ai_-00004)

If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions

are equal, then a and b must have been equal to begin with.

select(store(a, i, €),i) = e cnf(ay, axiom)

i = j or select(store(a, i, €), j) = select(a, j) cnf(as, axiom)

store(a, i, select(a,i)) = a cnf(as, axiom)

store(store(a, i, e), i, f) = store(a, i, f) enf(ay, axiom)

i = j or store(store(a, i, e), j, f) = store(store(a, j, f), 4, €) cnf(as, axiom)

store(store(store(store(ay, i1, select(az, i1)), i2, belect(btore(ag, i1,select(aq,41)),12)), i3, select(store(store(as, i1, select(ay, 1)),
store(store(store(store(as, i1, select(ay, i1)), i2, select(store(ay, i1, select(ag, i1)), i2)), i3, select(store(store(ay , i1, select(az, i1)),
a1 # as cnf(goal, negated_conjecture)



127

SWV558-1.004.p Store inverse (t2_np_sf_ai_00004)
If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions
are equal, then a and b must have been equal to begin with.
select(store(a, i,e),i) = e cnf(ay, axiom)
i = j or select(store(a, i, e),j) = select(a, j) cnf(ag, axiom)
store(a, 7, select(a, 1)) = a cnf(as, axiom)
store(store(a, i,¢€),1, f) = store(a, , f) cnf(ay, axiom)
i = j or store(store(a, i, e), j, f) = store(store(a, 7, f), i, €) cnf(as, axiom)
ay7 = store(ay, iy, e1p) cnf(hyp,, hypothesis)
a19 = store(as, i1, e1s) enf(hyp,, hypothesis)
ag1 = store(ay7, iz, €20) cnf(hyp,, hypothesis
a3 = store(ag, iz, €22) cnf(hyps, hypothesis
ags = store(ass, i3, €24) cnf(hyp,, hypothesis
ag7 = store(ass, i3, €26) cnf(hyps, hypothesis
ag9 = store(asgs, iq, €28) cnf(hypﬁ7 hypothesis
as1 = store(aar, is, €30) cnf(hyp,, hypothesis
e16 = select(asg, i1) enf(hypg, hypothesis)
e1g = select(aq, 1) cnf(hypg, hypothesis)
eao = select(aqg, ia) cnf(hyp;, hypothesis)
e9o = select(ay7,iz) cnf(hypy, hypothesis)
eaq = select(ass, i3) cnf(hyp;, hypothesis)

( ) ( )

( ) ( )

( )

)
)
)
)
)
)

€26 = select(as, i3 cnf(hyp, s, hypothesis
€08 = select(agr, iy cnf(hyp, 4, hypothesis
eso = select(ags, i4) cnf(hyp, 5, hypothesis
a9 = asy cnf(hyp, g, hypothesis)

ay # as cnf(goal, negated_conjecture)

SWYV558-1.007.p Store inverse (t2_np_sf_ai_00007)

If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions

are equal, then a and b must have been equal to begin with.

select(store(a, i,e),i) = e cnf(aq, axiom)

i = j or select(store(a, i, €), j) = select(a, j) cnf(as, axiom)

store(a, i, select(a,i)) = a cnf(as, axiom)

store(store(a, i, €),1, f) = store(a, 1, f) cnf(ay, axiom)

i = j or store(store(a, i, e), j, f) = store(store(a, j, f), 4, ) cnf(as, axiom)

ag9 = store(ay, iy, eag) enf(hyp,, hypothesis)

az1 = store(asg, i1, €30) cnf(hyp,, hypothesis)

agzs = store(aqg, iz, €32 cnf(hyp,, hypothesis)

ags = store(asy, iz, €34 cnf(hyps, hypothesis)

ag7 = store(ass, i3, €36 cnf(hyp,, hypothesis)

asg = store(ass, i3, e3s cnf(hyps, hypothesis)

aq1 = store(asr, i4, €40 cnf(hypg, hypothesis)

a43 = store(agg, i4, €42 cnf(hyp,, hypothesis)
( )
( )
( s
(
(
(

ayg7 = store(ays, is, €46 cnf(hypg, hypothesis
aqgg = store 45, ’iﬁ, €48
a5l = store a4, iﬁ, €50
as3 = store a49, i7, €59
ass = store(as:, ir, €54

(
(
(
(
(
a45 = store(aqy, is, €44 cnf(hypg, hypothesis
(
cnf(hyp; g, hypothesis)
cnf(hypy;, hypothesis)
cnf(hyp;,, hypothesis)
cnf(hyp, 5, hypothesis)
esg = select(asg, 1) cnf(hyp, 4, hypothesis)
eso = select(aq, 1) enf(hyp, 5, hypothesis)
ezo = select(asq, iz) cnf(hyp;g, hypothesis)
e3q = select(agg, i2) cnf(hyp, 7, hypothesis)
ez = select(ags, i3) cnf(hyp, g, hypothesis)
esg = select(ags, i3) f(hyp, g, hypothesis)
eqo = select(azg, iq) f(hyps, hypothesis)
eqo = select(asy, iq) nf(hyps; , hypothesis)
( ) ( )
( ) ( )
( ) ( )

)
)
)
)
)
)
)
)
)
)
)
)

cn
cn

]

e44 = select(ays, 15 cnf(hypsys, hypothesis
nf(hypss, hypothesis
cnf(hypsy, hypothesis

€46 = select 41,2 5
eqs = select(ayr, ig

e]
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cnf(hypsys, hypothesis)

es2 = select(asy, ir) cnf(hypyg, hypothesis)

esq = select(aqg, i7) cnf(hypsr, hypothesis)
cnf(hypsg, hypothesis)

cnf(goal, negated_conjecture)

€50 = select(a45, iﬁ)

as3 = ass
ay # ap

SWYV558-1.010.p Store inverse (t2_np_sf_ai_00010)

If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions
are equal, then a and b must have been equal to begin with.

select(store(a,i,€),i) = e cnf(ag, axiom)
i = j or select(store(a, i, €), j) = select(a, j)
store(a, 1, select(a,i)) = a cnf(as, axiom)
store(store(a, i,€),1, f) = store(a, i, f) cnf(ay, axiom)
i = j or store(store(a, i, e), j, f) = store(store(a, 4, f), 1, €)
ay41 = store(ay, i1, €40) enf(hypg, hypothesis)

a43 = store(ag, i1, €42) cnf(hyp;, hypothesis)

cnf(as, axiom)

cnf(as, axiom)

ay5 = store(aqq, 12, €44 cnf(hyp,y, hypothesis
ay7 = store(ays, s, €46 cnf(hyps, hypothesis
a49 = store(ays, i3, €48 cnf(hyp,, hypothesis
as1 = store(aqr, i3, €50 cnf(hyps, hypothesis
as3 = store(aqg, iy, €52

= store(as1, 4, €54

ass cnf(hyp,, hypothesis
as7 = store(ass, 15, €56 cnf(hypg, hypothesis

(
( ) )
( ) ( )
( ) ( )
( ) ( )
( ) cnf(hypg, hypothesis)
( ) ( )
( ) ( )
as9 = storega55, is, 658; cnfghypg, hypothesis)
( ) (
( ) (
( ) (
( ) (
( ) (
( ) (
(
(

e]

ag1 = store(asy, ig, €60 nf(hyp; o, hypothesis)
agz = store(asg, ig, €62 nf(hyp,;, hypothesis)
ags = store(ag, 17, €64 nf(hyp,,, hypothesis)
agy = store(ags, 17, €66 cnf(hypy 5, hypothesis)
agg = store(ags, is, €68 cnf(hyp, 4, hypothesis)
a7, = store(agr, i3, €70 cnf(hyp, 5, hypothesis)

)

)

e e

arz = store(agy, i9, €72 cnf(hyp,¢, hypothesis
a7y = store(ary, ig, €74)
a7y = store(ars, i10, €76) cnf(hyp; g, hypothesis)
ar9 = store(ars, i10, €78) enf(hyp, g, hypothesis)
eq0 = select(asg, i1) cnf(hypyg, hypothesis)
eq2 = select(aq, 1) cnf(hyps;, hypothesis)
eqq = select(ays, ia) cnf(hypss, hypothesis)
eqs = select(aqq, is) cnf(hypsys, hypothesis)
eqs = select(aqr, is) cnf(hypsy,, hypothesis)
es0 = select(ags, i3) cnf(hypsys, hypothesis
es2 = select(asy, iq) cnf(hypyg, hypothesis
( ) cnf(hypsy, hypothesis
( ) cnf(hypsg, hypothesis
ess = select(ass, is) cnf(hypsyg, hypothesis
ego = select(asg, ig) cnf(hypsg, hypothesis
( )
( )
( )
( )
( )
( )
(
(
(

cnf(hyp, 7, hypothesis

4
es4 = select(ayg, i4
ese = select(ass, i5

o

egs = select(ags, i7 nf(hypss, hypothesis
nf(hypss, hypothesis
nf(hyps,, hypothesis
cnf(hypss, hypothesis
cnf(hypsg, hypothesis
cnf(hyps;, hypothesis
cnf(hypsg, hypothesis)
cnf(hypsg, hypothesis)
cnf(hyp,g, hypothesis)
cnf(goal, negated_conjecture)

e e]

ege = select(ag, i7
egs = select(agr, i
erg = select(ags, is
€79 = select ary, ig
€74 = select agg, 19)
er¢ = select(ars, i10)
ers = select(ars, i10)

o

)

)

( )
( )
( )
( )
es2 = select(asy, g nf(hyps; , hypothesis)
( )
( )
( )
( )
( )
)

Q77 = arg
aq 75 as

SWV559-1.004.p Store inverse (t3_np_nf_ai_00004)
If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions
are equal, then a and b must have been equal to begin with.
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select(store(a, i, €),i) = e cnf(ay, axiom)

i = j or select(store(a, i, €), j) = select(a, j) cnf(as, axiom)

store(store(a, i, select(a, 7)), j, select(a, 1)) = store(store(a, j, select(a, 1)), i, select(a, 5)) cnf(as, axiom)
store(store(store(store(ay, i1, select(ag, i1)), i2, select(store(az, i1, select(a1, 1)), i2)), i3, select(store(store(as, i1, select(ay, i1)),
store(store(store(store(as, i1, select(ay, i1)), i2, select(store(ay, i1, select(az, 41)), i2)), i3, select(store(store(ay, i1, select(ag, i1)),
ay # as cnf(goal, negated_conjecture)

SWYV560-1.004.p Store inverse (t3-np-nf_ai_00004)

If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions

are equal, then a and b must have been equal to begin with.

select(store(a, i, €),i) = e cnf(ay, axiom)

i = j or select(store(a, i, €), j) = select(a, j) cnf(az, axiom)

store(store(a, i, select(a, 7)), j, select(a, 1)) = store(store(a, j, select(a, i)), i, select(a, 7)) cnf(as, axiom)
store(store(store(store(as, i1, select(az, i1)), i2, select(store(as, i1, select(al7 21)), i2)), i3, select(store(store(as, i1, select(as, 1)),
store(store(store(store(as, i1, select(ay, i1)), i2, select(store(ay, i1, select(az, 41)), i2)), i3, select(store(store(ay, i1, select(ag, i1)),
ay # as cnf(goal, negated_conjecture)

SWV561-1.004.p Store inverse (t3_np_sf_ai_00004)
If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions
are equal, then a and b must have been equal to begin with.

select(store(a, i,e),i) = e cnf(aq, axiom)
i = j or select(store(a, i, €), j) = select(a, j) cnf(as, axiom)
store(store(a, i, select(a, 7)), j, select(a, 1)) = store(store(a, j, select(a, i)), i, select(a, 5)) cnf(as, axiom)

a17 = store(ay, i1, €16) cnf(hyp, hypothesis)
a19 = store(asg, i, e1s) enf(hyp,, hypothesis)
ag1 = store(ayr, iz, e cnf(hyp,, hypothesis
a3 = store(ayg, iz, €22 cnf(hyps, hypothesis
ags = store(asy, i3, €24 cnf(hyp,, hypothesis
ag7 = store(ass, i3, €26 cnf(hyps, hypothesis
ag9 = store(ass, i4, €28 cnf(hypg, hypothesis
as1 = store(aar, iq, €30 cnf(hypy,, hypothesis
e16 = select(asg, i1) enf(hypg, hypothesis)
e1g = select(ay, 1) enf(hypg, hypothesis)
ego = select(ayg, ia) cnf(hyp, o, hypothesis
e99 = select(ay7,ia) cnf(hyp,;, hypothesis
e9q = select(ags, i3) cnf(hypy 4, hypothesis

( ) (

( ) (

(

e e e —

)
)
)
)
)
)

€26 = select(as, i3 cnf(hyp, s, hypothesis
€08 = select(agr, iy4 cnf(hypq 4, hypothesis
eso = select(ags, i4) cnf(hyp, 5, hypothesis
a9 = az1 cnf(hyp, g, hypothesis)

a1 # as cnf(goal, negated_conjecture)

SWYV561-1.007.p Store inverse (t3_np_sf_ai_00007)
If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions
are equal, then a and b must have been equal to begin with.

NN AN AN A AN

select(store(a,i,€),1) = e cnf(ag, axiom)
i = j or select(store(a, ,e),j) = select(a, j) cnf(ag, axiom)
store(store(a, 1, select(a, 7)), j, select(a, 7)) = store(store(a, j, select(a, 1)), 7, select(a, 5)) cnf(as, axiom)

ag9 = store(ay, i1, e28) enf(hypg, hypothesis)
agz1 = store(asg, i1, €30) cnf(hyp;, hypothesis)
ags = store(agg, iz, €32) cnf(hyps, hypothesis)
ags = store(as, i, €34) cnf(hyps, hypothesis)
agy = store(ass, i3, €36) cnf(hyp,, hypothesis)
azg = store(ags, i3, €3g) cnf(hyps, hypothesis)
ay41 = store(agr, i4,€40) cnf(hypg, hypothesis)
a43 = store(asg, i4,€42) cnf(hypy, hypothesis)
a45 = store(aq, i5, €44) cnf(hypg, hypothesis)
aq7 = S'COI'G(CM?,7 i5, 646) ( )
aq9 = store(a45, i@, 648) (
as1 = store(a47, iﬁ, 650) (
as3 = store(aug, i7, €52) (

cnf(hypg, hypothesis

cnf(hyp; o, hypothesis)
nf(hyp,,, hypothesis)
cnf(hyp,,, hypothesis)

e]
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as5 = store(a51, i7, 654)
eog = select(ag, 1)
eso = select(aq, 1)
e3s = select(agq, io
e34 = select(agg, io
€36 = select ass, 23
€38 — select ass, 7,3

cnf(hyp, 5, hypothesis)

cnf(hyp, 4, hypothesis)
cnf(hyp, 5, hypothesis)
cnf(hyp, 6, hypothesis
cnf(hyp, 7, hypothesis
cnf(hyp, g, hypothesis
cnf(hyp, g, hypothesis

eq0 = select(asg, i4

(
(
(
(
(
(
eq2 = select(agr, iq
(
(
(
(
(
(

hypsq, hypothesis
hyp,;, hypothesis
hyps,, hypothesis

cnf(
cnf(
(
enf(hypsys, hypothesis
(
(
(

eq4 = select(ays, i5 nfi
e46 = select(ay, is
€48 = select aq7, 16
es0 = select(ays, ig

]

cnf(hyp,y,, hypothesis
cnf(hyp,s, hypothesis
eso = select(as, i7 cnf(hypag, hypothesis
esq = select(aqg, i7) cnf(hypsy,, hypothesis
as3 = ass enf(hypag, hypothesis)

a1 # as cnf(goal, negated_conjecture)

SWYV561-1.010.p Store inverse (t3_np-_sf_ai_00010)

If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions
are equal, then a and b must have been equal to begin with.

select(store(a,i,€),i) = e cnf(ay, axiom)

i = j or select(store(a, i, €), j) = select(a, j) cnf(az, axiom)

store(store(a, 1, select(a, 7)), j, select(a, 7)) = store(store(a, j, select(a, 1)), 7, select(a, 7))
a41 = store(ay, iy, eqp) enf(hyp,, hypothesis)

) )
) )
) )
) )
) )
) )
) )
) )
) )
is) )
) )
)

enf(agz, axiom)

a43 = store(asg, i1, €42) cnf(hyp;, hypothesis)
ay45 = store(ayq, iz, €44) cnf(hyp,, hypothesis)
ay47 = store(ays, iz, €46) cnf(hyps, hypothesis)
a49 = store(ays, i3, €48) cnf(hyp,, hypothesis)
as1 = store(aqr, i3, e50) cnf(hyps, hypothesis)
as3 = store(aqg, i4, €52) cnf(hypg, hypothesis)
ass = store(as, 4, €54) cnf(hyp,, hypothesis)
as7 = store(ass, is, €56) cnf(hypg, hypothesis)
az9 = store(ass, is, €58) cnf(hypg, hypothesis)
ag1 = store(asy, ig, €60) cnf(hyp; g, hypothesis)
ags = store(asg, ig, €62) cnf(hypy;, hypothesis)
ags = store(ag, i7, €p4) cnf(hyp,,, hypothesis)
ag7 = store(ags, iz, €66) cnf(hyp, 5, hypothesis)
agy = store(ags, is, €6s) cnf(hyp, 4, hypothesis)
a7, = store(agr, is, €70) cnf(hypy 5, hypothesis)
ars = store(agy, ig, €72) cnf(hyp;g, hypothesis)
ars = store(ary, ig, €74) cnf(hyp, 7, hypothesis)
a7 = store(ars, i10, €76) cnf(hyp, g, hypothesis)
arg = store(ars, i10, €78) cnf(hyp, g, hypothesis)
eqo = select(asg, 1) cnf(hypsg, hypothesis)

eqo = select(aq,iq) enf(hypsy, hypothesis)

eqq = select(ays, iz) cnf(hypss, hypothesis)
eq6 = select(aqy, o) cnf(hypsys, hypothesis)
eqg = select(aqr, i3) cnf(hyps,, hypothesis)
es0 = select(ays, i3) cnf(hypss, hypothesis)
eso = select(as,iq) cnf(hypsyg, hypothesis)
esq = select(aqg, iq) cnf(hyp,yy;, hypothesis)
ese = select(ass, i5) cnf(hypsyg, hypothesis)
ess = select(ass, i5) cnf(hypsyg, hypothesis)
eeo = select(asg, ig) cnf(hypsq, hypothesis)
ego = select(asy, ig) cnf(hypsy, hypothesis)
egq = select(agps, i7) cnf(hyps,, hypothesis)
ees = select(agy, i7) cnf(hypss, hypothesis)
ees = select(agr, is) cnf(hypsy, hypothesis)
ero = select(ags, is) cnf(hypss, hypothesis)
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ere = select(ary, ig) cnf(hypsg, hypothesis)
erq = select(agg, i9) cnf(hyps;, hypothesis)
er¢ = select(ars, i10) cnf(hypsg, hypothesis)
ers = select(ars, i19) cnf(hypsg, hypothesis)
arr = arg enf(hyp,g, hypothesis)

ay # as cnf(goal, negated_conjecture)

SWYV562-1.004.p Store inverse (t3_np_sf_ai_00004)
If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions
are equal, then a and b must have been equal to begin with.

select(store(a, i,e),i) = e enf(ay, axiom)
i = j or select(store(a, i, e),j) = select(a, j) cnf(ag, axiom)
store(store(a, 1, select(a, 7)), 7, select(a, 7)) = store(store(a, j, select(a, 1)), 7, select(a, 5)) cnf(as, axiom)

a17 = store(ay, i1, €16) enf(hypg, hypothesis)

a19 = store(ag, i1, €13) cnf(hyp;, hypothesis)

a91 = store(ay7, iz, €20) cnf(hyps, hypothesis)
ag3 = store(ayg, ia, €22) cnf(hyps, hypothesis)
ag5 = store(asn, i3, €24) cnf(hyp,, hypothesis)
ag7 = store(ass, i3, €26) cnf(hyps, hypothesis)
ag9 = store(asgs, i1, €28) cnf(hypg, hypothesis)
az1 = store(agr, i4,€30) cnf(hyp,, hypothesis)
e16 = select(asg, 1) enf(hypg, hypothesis)

e1s = select(aq, 1) enf(hypg, hypothesis)

eg0 = select(ayg, ia) cnf(hyp, o, hypothesis)
ego = select(ayr,ia) cnf(hyp,, hypothesis)
eaq = select(aos, i3) cnf(hyp;,, hypothesis)
ess = select(aay, i3) cnf(hyp, 3, hypothesis)
eog = select(agr,iq) cnf(hyp, 4, hypothesis)
eso = select(ags, iq) cnf(hyp, 5, hypothesis)
ag9 = as1 enf(hyp, g, hypothesis)

a1 # as cnf(goal, negated_conjecture)

SWV562-1.007.p Store inverse (t3-np-sf_ai_00007)
If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions
are equal, then a and b must have been equal to begin with.

select(store(a, i,e),i) = e cnf(aq, axiom)

i = j or select(store(a, i, €), j) = select(a, 7) cnf(as, axiom)
store(store(a, i, select(a, 7)), j, select(a, 1)) = store(store(a, j, select(a, i)), i, select(a, 7)) cnf(as, axiom)
ag9 = store(ay, i1, e28) cnf(hyp, hypothesis)

a3y = store(asg, iy, esp) enf(hyp,, hypothesis)

as3 = store(aagg, ia, €32) cnf(hyp,, hypothesis)

ags = store(agy, iz, €34) cnf(hyps, hypothesis)

ag7 = store(ass, i3, €36) cnf(hyp,, hypothesis)

agg = store(agss, i3, €38) cnf(hyps, hypothesis)

a41 = store(asz, i4,€40) cnf(hypg, hypothesis)

a43 = store(asg, is, €42) cnf(hyp,, hypothesis)

a45 = store(aq, i5, €44) cnf(hypg, hypothesis)

ay47 = store(ays, is, €46) cnf(hypg, hypothesis)

a49 = store(ays, ig, €48) cnf(hyp, o, hypothesis)

az1 = store(aqr, i6, €50) cnf(hyp,q, hypothesis)

as3 = store(aqg, i1, €52) cnf(hypy,, hypothesis)

as5 = store(as, i7, €54) cnf(hypy 3, hypothesis)

e0g = select(asg, i1) cnf(hyp, 4, hypothesis)

eso = select(aq, 1) cnf(hyp, 5, hypothesis)

€32
€34

= select(as, i2)
= select(aqg, io

cnf(hyp, 6, hypothesis)
cnf(hyp,7, hypothesis)
cnf(hyp,g, hypothesis)

€40 = select asg, i4
eqo = select(asr, iy

e]

(
(
( ) (

es¢ = select(ass, i3) (

ess = select(ags, i3) cnf(hyp, g, hypothesis)
( ) nf(hypgg, hypothesis)
( ) cnf(hypsy, hypothesis)
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eqq = select(ays, i5) cnf(hypss, hypothesis)
eq6 = select(aqy, is) cnf(hypsys, hypothesis)
eqs = select(aqz, ig) cnf(hyps,, hypothesis)
eso = select(aygs, ig) cnf(hypsys, hypothesis)
eso = select(asy, ir) cnf(hypsyg, hypothesis)
esq = select(agg, i7) cnf(hyp,y;, hypothesis)
as3 = ass cnf(hypgyg, hypothesis)

a1 # as cnf(goal, negated_conjecture)

SWV562-1.010.p Store inverse (t3-np-sf_ai_00010)
If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions
are equal, then a and b must have been equal to begin with.

select(store(a, i, €),i) = e cnf(ay, axiom)

i = j or select(store(a, i, €), j) = select(a, j) cnf(az, axiom)
store(store(a, i, select(a, 7)), j, select(a, 1)) = store(store(a, j, select(a, i)), i, select(a, 5)) cnf(as, axiom)
a41 = store(ay, iy, eqp) enf(hyp,, hypothesis)
a43 = store(as, i1, e42) enf(hyp,, hypothesis)
ay45 = store(aq, 2, €44) cnf(hyp,, hypothesis)
ay47 = store(ays, iz, €46) cnf(hyps, hypothesis)
a49 = store(ays, i3, €48) cnf(hyp,, hypothesis)
az1 = store(aqr, i3, €50) cnf(hyps, hypothesis)
as3 = store(aqg, i4, €52) cnf(hypg, hypothesis)
as5 = store(asy, ia, €54) cnf(hyp,, hypothesis)
as7 = store(ass, is, €56) cnf(hypg, hypothesis)
as9 = store(ass, is, €58) cnf(hypy, hypothesis)
ag1 = store(asr, i6, €60) cnf(hyp,, hypothesis)
agz = store(asg, ig, €62) cnf(hypy;, hypothesis)
ags = store(ag, i7, €p4) cnf(hypy 4, hypothesis)
ag7 = store(ags, i7, €66) cnf(hyp, 5, hypothesis)
agy = store(ags, is, €6s) cnf(hyp, 4, hypothesis)
a71 = store(agr, is, €70) cnf(hyp, 5, hypothesis)
a3 = store(agy, ig, €72) cnf(hyp,g, hypothesis)
ars = store(ary, ig, €74) cnf(hyp, 7, hypothesis)
a7 = store(ars, i1, €76) cnf(hyp, g, hypothesis)
arg = store(ars, i10, €78) cnf(hyp, g, hypothesis)
eqo = select(ag, 1) cnf(hypgg, hypothesis)

eq2 = select(aq,i1) cnf(hyps;, hypothesis)

eqq = select(ays, iz) cnf(hypsys, hypothesis)
eqs = select(aqq, iz) cnf(hypsys, hypothesis)
eqs = select(aqr, i3) cnf(hyps,, hypothesis)
es0 = select(ags, i3) cnf(hypsys, hypothesis)
es2 = select(asy, iq) cnf(hypsg, hypothesis)
esq = select(aqg,iq) cnf(hypsy,, hypothesis)
ess = select(ass, is) cnf(hypsyg, hypothesis)
ess = select(ass, i5) cnf(hypsyg, hypothesis)
eeo = select(asg, ig) cnf(hypsg, hypothesis)
es2 = select(asr, ig) cnf(hyps, , hypothesis)
egq = select(agps, i7) cnf(hypss, hypothesis)
ees = select(apy,i7) cnf(hypss, hypothesis)
ees = select(agr, ig) cnf(hyps,, hypothesis)
ero = select(ags, is) cnf(hypss, hypothesis)
ere = select(ary, ig) cnf(hypsg, hypothesis)
e7q = select(agg, i9) cnf(hypsr, hypothesis)
er¢ = select(ars,i19) enf(hypsg, hypothesis)
ers = select(ars, i10) enf(hypsg, hypothesis)

ar7 = arg enf(hyp,g, hypothesis)
a1 # as cnf(goal, negated_conjecture)

SWV563-1.004.p Store inverse (t3-pp-nf_ai-00004)
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If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions
are equal, then a and b must have been equal to begin with.

select(store(a, i, €),1) = e cnf(ag, axiom)
i = j or select(store(a, i, e), j) = select(a, j) cnf(ag, axiom)
store(store(a, 1, select(a, 7)), j, select(a, 7)) = store(store(a, j, select(a, 1)), 7, select(a, 7)) cnf(as, axiom)

a7
store(store(store(store(ay, i1, select(as, i1)), i2, select(store(as, i1, select (a1, 41)), i2)), i3, select(store(store(as, i1, select(ay, 1)),
store(store(store(store(as, i1, select(ay, i1)), i2, select(store(ay, i1, select(ag, i1)), i2)), i3, select(store(store(ay , i1, select(az, i1)),
select(ay, sk(ay, as)) # select(az, sk(a1, as)) cnf(goal, negated_conjecture)

SWV564-1.004.p Store inverse (t3_pp-nf_ai_00004)
If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions
are equal, then a and b must have been equal to begin with.

select(store(a,i,€),i) = e cnf(ag, axiom)
i = j or select(store(a, i, ), j) = select(a, j) cnf(as, axiom)
store(store(a, 1, select(a, 7)), j, select(a, 7)) = store(store(a, j, select(a, 1)), 7, select(a, 7)) enf(agz, axiom)

a7
store(store(store(store(ay, i1, select(asg, i1)), i2, select(store(az, i1, select (a1, 41)), i2)), i3, select(store(store(as, i1, select(ay, i1)),
store(store(store(store(as, i1, select(ay, i1)), i2, select(store(ay, i1, select(asg, i1)), i2)), i3, select(store(store(ay , i1, select(az, i1)),
select(ay, sk(ay, as)) # select(aq, sk(a1, asz)) cnf(goal, negated_conjecture)

SWYV565-1.004.p Store inverse (t3_pp-sf_ai_00004)
If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions
are equal, then a and b must have been equal to begin with.

select(store(a,i,€),i) = e cnf(ay, axiom)
i = j or select(store(a, i, €), j) = select(a, j) cnf(as, axiom)
store(store(a, 1, select(a, 7)), j, select(a, 7)) = store(store(a, j, select(a, 1)), 7, select(a, 7)) enf(agz, axiom)

asp = store(ay, iy, e19) enf(hypg, hypothesis)
age = store(asg, i1, €21) cnf(hyp,, hypothesis)
a4 = store(asgg, iz, €23) cnf(hyp,, hypothesis)
ag¢ = store(aga, iz, €25) cnf(hyps, hypothesis)
a9g = store(aay, i3, €27) cnf(hyp,, hypothesis)
asp = store(asgg, i3, €29) cnf(hyps, hypothesis)
a3a = store(ass, i4, €31) cnf(hypg, hypothesis)
agzq = store(asg, i4, €33) cnf(hyp,, hypothesis)
e1g9 = select(ag, 1) cnf(hypg, hypothesis)
eo1 = select(aq, 1) cnf(hypg, hypothesis)
eo3 = select(aga, is) cnf(hyp;, hypothesis)
egs = select(agp, i2) cnf(hypy, hypothesis)
ea7 = select(agg, i3) cnf(hyp, 5, hypothesis)
ea9 = select(aay, i3) cnf(hyp, 3, hypothesis)
es1 = select(asp, 14) cnf(hyp, 4, hypothesis)
(ass,i4) cnf(hypy 5, hypothesis)
es¢ = select(aq,iss) cnf(hyp,g, hypothesis)
es7 = select(asg, i35) cnf(hyp, 7, hypothesis)
i35 = sk(ag, az) cnf(hyp, g, hypothesis)
32 = a34 cnf(hyp, g, hypothesis)
€36 7 €37 cnf(goal, negated_conjecture)

SWYV565-1.007.p Store inverse (t3_pp-sf_ai_00007)
If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions
are equal, then a and b must have been equal to begin with.

e33 = select(agsg, i4

select(store(a,i,€),1) = e cnf(ag, axiom)
i = j or select(store(a, i, e), j) = select(a, j) cnf(ag, axiom)
store(store(a, 1, select(a, 7)), j, select(a, 7)) = store(store(a, j, select(a, 1)), 7, select(a, 5)) cnf(as, axiom)

agze = store(ay, i1, e31) enf(hypg, hypothesis)
agzq = store(asg, i1, €33) cuf(hyp;, hypothesis)
aze = store(asa, iz, €35) cnf(hyps, hypothesis)
ags = store(asy, io, €37) cnf(hyps, hypothesis)
a49 = store(asg, i3, €39) cnf(hyp,, hypothesis)
a4o = store(ass, i3, €41) cnf(hyps, hypothesis)
a44 = store(aq, i4,€43) cnf(hypg, hypothesis)
a46 = store(aqs, iq,€45) cnf(hyp,, hypothesis)
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asg = store(aaq, is, €47
asp = store(ags, is, €49

cnf(hypg, hypothesis

( )
cnf(hypy, hypothesis)
cnf(hyp, o, hypothesis

(

(

o

nf(hyp;,, hypothesis

cnf(hyp; s, hypothesis

cnf(hyp, 5, hypothesis
cuf(hyp, 4, hypothesis)
cnf(hyp, 5, hypothesis)

cnf(hyp, 6, hypothesis)

cnf(hyp, 7, hypothesis)

cnf(hyp, g, hypothesis)

cnf(hyp, 4, hypothesis)

hypsyg, hypothesis)

hyps, hypothesis)

hypsy,, hypothesis)

cnf(hypsys, hypothesis)

)

)

)

)

)

)

( )
( )
asy = store(aus, is, €51)
a5q4 = store(a50, ’iG, 653)
ase — store(a52, i7, 655)
as8 = store(a54, i7, 657)
€31 = Select(ag, Zl)
ess = select(aq,i1)
e35 = select a34722
es7 = select(ags, io
e39 = select(ass, i3
€41 = select ase, 13
e43 = select(ayo, iy4
eq5 = select(ayg, i4

(
( )
(as2,i2)
( )
( )
( )
( )
eq7 = select(aqg, i5)
( )
( )
( )
( )
(as2,i7)
( )
)

~— —

cn
cn

nf

<]

e49 = select(aqy, is
€51 = select aso, 'Lﬁ
e53 = select(ays, ig
es5 = select a54,17
es7 = select(aso, i7
ego = select(aq, i59

]

nf(hypss, hypothesis
cnf(hypsg, hypothesis
cnf(hypsr, hypothesis
cnf(hypsg, hypothesis
ee1 = select(asg, is9 cnf(hypsyg, hypothesis
i59 = sk(ay, az) cnf(hypsg, hypothesis)
as6 = asg cnf(hyps,, hypothesis)

€60 7 €61 cnf(goal, negated_conjecture)

SWV565-1.010.p Store inverse (t3_pp-_sf_ai_00010)

If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions

are equal, then a and b must have been equal to begin with.

select(store(a, i,e),i) = e cnf(aq, axiom)

i = j or select(store(a, i, e),j) = select(a, j) cnf(as, axiom)

store(store(a, i, select(a, 7)), j, select(a, 1)) = store(store(a, j, select(a, i)), i, select(a, 7))

ay44 = store(ay, i1, e43) enf(hypg, hypothesis)

a46 = store(ag, i1, €45) cnf(hyp;, hypothesis)

aygg = store(aqq, 1o, €47 cnf(hyp,, hypothesis)

asg = store(agg, i2, €49 cnf(hyps, hypothesis)

aso = store(aass, i3, €51 cnf(hyp,, hypothesis)

as4 = store(asg, 13, €53 cnf(hyps, hypothesis)

ase = store(aso, i4, €55 cnf(hypg, hypothesis)
)
)
)
S

f(
f(
(
(
cnf(hyps,, hypothesis
(
(
(
(

cnf(as, axiom)

(
( )
( ) (
( ) (
( ) (
( ) (
ass = store(asy, ia, €57) cnf(hypy,, hypothesis
agp = store(asg, i5, €59) cnf(hypg, hypothesis
age = store(ass, is, €61) cnf(hypg, hypothesis
ags = store(ago, i6, €63) nf(hyp,,, hypothesi
age = store(aez, i, €65) (
agg = store(a64, i7, 667) (
arg = store(a66, ’i7, 669) (
arg = S'EOI‘e(agg7 iS, 671) (
Qa74 = StOI‘C(CL70, is, 673) (
are = store(arz, ig, €75) (
arg = store(ary, 9, €77)
agp = store(arg, i10, €79) enf(hyp, g, hypothesis)
aga = store(ars, i10, €81) enf(hyp, g, hypothesis)
eq3 = select(asg, i1) enf(hypyg, hypothesis)
eq5 = select(aq,i1) cnf(hyps;, hypothesis)
eq7 = select(agg, ia) cnf(hypss, hypothesis)
eq9 = select(aqq, is) cnf(hypss, hypothesis)
es1 = select(asp, i3) cnf(hypsy,, hypothesis)
es3 = select(ays, i3) cnf(hypsys, hypothesis)
( ) ( )
( ) ( )

e]

nf(hyp,,, hypothesis

o

nf(hyp,s, hypothesis

o

)
)
)
cnf(hypy 3, hypothesis)
nf(hyp, 4, hypothesis)
)
)
)

o

cnf(hyp, s, hypothesis
cnf(hyp,¢, hypothesis
cnf(hyp, 7, hypothesis

ess = select(asg, i4 nf(hypsg, hypothesis
cnf(hypyr, hypothesis

e]

es7 = select(ass, i4
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cnf(hypsyg, hypothesis
cnf(hypsyg, hypothesis
ess = select(age, ig hyps, hypothesis
egs = select(ago, ig hyps; , hypothesis

€59 = select(a58, 25) )
) )
) )
) )
egr = select(agg, 273 enf(hypss, hypothesis;
) )
) )
) )
) )

ee1 = select(asg, is5

cn
cn

er1 = select(aro, is cnf(hypsy, hypothesis
cnf(hypss, hypothesis
ers = select(ary, ig cnf(hypsg, hypothesis

f(
f(
(
eeo = select(agy, i7 cnf(hypss, hypothesis
( (
ers = select(ags, is (
( (
err = select(ara, ig cnf(hyps;, hypothesis
(
(
(

erg = select(ars, i10) enf(hypsg, hypothesis)
es1 = select(arg, i10) cnf(hypsg, hypothesis)
esq = select(ayg, ig3) cnf(hypyg, hypothesis)
ess = select(ag, ig3) cnf(hyp,;, hypothesis)
is3 = sk(a1, az) cnf(hyp,s, hypothesis)

agy = asgs enf(hyp,s, hypothesis)

es4 7 ess cnf(goal, negated_conjecture)

SWYV566-1.004.p Store inverse (t3_pp-_sf_ai_00004)
If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions
are equal, then a and b must have been equal to begin with.

select(store(a, i,e),i) = e cnf(ay, axiom)
i = j or select(store(a, i,e),j) = select(a, j) cnf(ag, axiom)
store(store(a, i, select(a, 7)), j, select(a, 1)) = store(store(a, j, select(a, i)), i, select(a, 7)) cnf(ag, axiom)

ago = store(ay, i1, e19) enf(hypg, hypothesis)
ago = store(ag, i1, €21) cnf(hyp;, hypothesis)

a4 = store(aso, i2, €23

426

a30

= store(asos, 12, €25

= store ase, i3, €29

cnf(hyp,, hypothesis
cnf(hyps, hypothesis

)
( )
cnf(hyp,, hypothesis)
cnf(hyps, hypothesis)
a3z = store(ass, 11, €31 cnf(hypg, hypothesis)
az4 = store(asg, 14, €33 cnf(hyps, hypothesis)
e19 = select(ag, 1) enf(hypg, hypothesis)
eo1 = select(aq, 1) enf(hypg, hypothesis)
€03 = select(age, ia) cnf(hyp, o, hypothesis)
eas = select(agp, ia) cnf(hyp;, hypothesis)
ea7 = select(agg, i3) cnf(hyp;,, hypothesis)
e99 = select(agq, i3) cnf(hypy 3, hypothesis)
( ) )
(azs; i4) )
( ) )
) )

(

( )

( )
agg — store(a24, i3, 627)

( )

( )

( )

e31 = select a30,24
e33 = select(asg, i4 cnf(hyp, s, hypothesis
e3¢ = select(aq, i35 cnf(hypg, hypothesis
es7 = select(aqg, i35 cnf(hyp, 7, hypothesis
i35 = sk(aq, az) cnf(hyp, g, hypothesis)
azs = as4 enf(hyp, g, hypothesis)

€36 7 €37 cnf(goal, negated_conjecture)

(
(
(
cnf(hyp, 4, hypothesis
(
(

SWYV566-1.007.p Store inverse (t3_pp-sf_ai_00007)
If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions
are equal, then a and b must have been equal to begin with.

select(store(a,i,€),1) = e cnf(ag, axiom)
i = j or select(store(a, i, e), j) = select(a, j) cnf(ag, axiom)
store(store(a, 1, select(a, 7)), j, select(a, 7)) = store(store(a, j, select(a, 1)), 7, select(a, 5)) cnf(as, axiom)

agze = store(ay, i1, e31) enf(hypg, hypothesis)
agzq = store(asg, i1, €33) cuf(hyp;, hypothesis)
aze = store(asa, iz, €35) cnf(hyps, hypothesis)
ags = store(asy, io, €37) cnf(hyps, hypothesis)
a49 = store(asg, i3, €39) cnf(hyp,, hypothesis)
a4o = store(ass, i3, €41) cnf(hyps, hypothesis)
a44 = store(aq, i4,€43) cnf(hypg, hypothesis)
a46 = store(aqs, iq,€45) cnf(hyp,, hypothesis)
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asg = store(aaq, is, €47
asp = store(ags, is, €49

cnf(hypg, hypothesis

( )
cnf(hypy, hypothesis)
cnf(hyp, o, hypothesis

(

(

o

nf(hyp;,, hypothesis

cnf(hyp; s, hypothesis

cnf(hyp, 5, hypothesis
cuf(hyp, 4, hypothesis)
cnf(hyp, 5, hypothesis)

cnf(hyp, 6, hypothesis)

cnf(hyp, 7, hypothesis)

cnf(hyp, g, hypothesis)

cnf(hyp, 4, hypothesis)

hypsyg, hypothesis)

hyps, hypothesis)

hypsy,, hypothesis)

cnf(hypsys, hypothesis)

)

)

)

)

)

)

( )
( )
asy = store(aus, is, €51)
a5q4 = store(a50, ’iG, 653)
ase — store(a52, il, 655)
as8 = store(a54, i7, 657)
€31 = Select(ag, Zl)
ess = select(aq,i1)
e35 = select a34722
es7 = select(ags, io
e39 = select(ass, i3
€41 = select ase, 13
e43 = select(ayo, iy4
eq5 = select(ayg, i4

(
( )
(as2,i2)
( )
( )
( )
( )
eq7 = select(aqg, i5)
( )
( )
( )
( )
(as2,i7)
( )
)

~— —

cn
cn

nf

<]

e49 = select(aqy, is
€51 = select aso, 'Lﬁ
e53 = select(ays, ig
es5 = select a54,17
es7 = select(aso, i7
ego = select(aq, i59

]

nf(hypss, hypothesis
cnf(hypsg, hypothesis
cnf(hypsr, hypothesis
cnf(hypsg, hypothesis
ee1 = select(asg, is9 cnf(hypsyg, hypothesis
i59 = sk(ay, az) cnf(hypsg, hypothesis)
as6 = asg cnf(hyps,, hypothesis)

€60 7 €61 cnf(goal, negated_conjecture)

SWV566-1.010.p Store inverse (t3_pp-_sf_ai_00010)

If the arrays resulting from swapping elements of array a with the elements of array b occurring in the same positions

are equal, then a and b must have been equal to begin with.

select(store(a, i,e),i) = e cnf(aq, axiom)

i = j or select(store(a, i, e),j) = select(a, j) cnf(as, axiom)

store(store(a, i, select(a, 7)), j, select(a, 1)) = store(store(a, j, select(a, i)), i, select(a, 7))

ay44 = store(ay, i1, e43) enf(hypg, hypothesis)

a46 = store(ag, i1, €45) cnf(hyp;, hypothesis)

aygg = store(aqq, 1o, €47 cnf(hyp,, hypothesis)

asg = store(agg, i2, €49 cnf(hyps, hypothesis)

aso = store(aass, i3, €51 cnf(hyp,, hypothesis)

as4 = store(asg, 13, €53 cnf(hyps, hypothesis)

ase = store(aso, i4, €55 cnf(hypg, hypothesis)
)
)
)
S

f(
f(
(
(
cnf(hyps,, hypothesis
(
(
(
(

cnf(as, axiom)

(
( )
( )
( )
( )
( )
ass = store(asy, ia, €57) cnf(hyp,, hypothesis
aeo — S'COI'G(Cl567 i5, 659)
a2 = store(a5g, i5, 661)
[ store(aﬁo, iﬁ, 663)
( )
( )
( )
( )
( )
( )
( )
( )

(
(
(
(
(
cnf(hypg, hypothesis
cnf(hypg, hypothesis
nf(hyp,,, hypothesi
(
(
(
(
(
(
(

e]

age = store(ago, ig, €65 nf(hyp,,, hypothesis
agg = store a4, i7, €g7
arg = store a6, ’i7, €69
arg = store a8, iS, €71
a4 = store aro, is, €73
are = store(ara, ig, €75
arg = store(ary, tg, €77
agg = store(arg, i1, €79 cnf(hyp,g, hypothesis
aga = store(ars, i10, €81) enf(hyp, g, hypothesis)
eq3 = select(asg, i1) enf(hypyg, hypothesis)
eq5 = select(aq,i1) cnf(hyps;, hypothesis)
eq7 = select(agg, ia) cnf(hypss, hypothesis)
eq9 = select(aqq, is) cnf(hypss, hypothesis)
es1 = select(asp, i3) cnf(hypsy,, hypothesis)
es3 = select(ays, i3) cnf(hypsys, hypothesis)

( ) ( )

( ) ( )

o

nf(hyp,s, hypothesis

o

)
)
)
cnf(hypy 3, hypothesis)
nf(hyp, 4, hypothesis)
)
)
)
)
s

o

cnf(hyp, s, hypothesis
cnf(hyp,¢, hypothesis
cnf(hyp;, 7, hypothesis

ess = select(asg, i4 nf(hypsg, hypothesis
cnf(hypyr, hypothesis

e]

es7 = select(ass, i4



€59 = select(a58, i5)
€1 — Select(a56, 25)
ess = select(age, ig)
egs = select(agp, ig)
egr = select(agg, i7)
€69 = select(a64, i7)
€71 = SeleCt(CW()7 lg)
ers = select(ags, is)
ers = select(azq, i9)
err = select(ara, ig)
€79 — select(a78, ilO)
€81 — select(am, ilO)
esq = select(ayg, ig3)

ess = select(ag, ig3)

cnf(hypsyg, hypothesis)
cnf(hypsyg, hypothesis)
cnf(hypsq, hypothesis)
nf(hyps;, hypothesis)
nf(hyps,, hypothesis)
)

)

)

)

)

a o

cnf(hypsy, hypothesis
cnf(hypss, hypothesis
cnf(hypsg, hypothesis
cnf(hyps;, hypothesis
enf(hypsg, hypothesis)
cnf(hypsg, hypothesis)
cnf(hypyg, hypothesis)
cnf(hyp,;, hypothesis)

(
(
(
cnf(hypss, hypothesis
(
(
(
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is3 = sk(a1, az) cnf(hyp,s, hypothesis)
agy = aga enf(hyp,s, hypothesis)
es4 7 ess cnf(goal, negated_conjecture)

SWYV817-1.p Hoare logic with procedures 112_1
Completeness is taken relative to completeness of the underlying logic. Two versions of completeness proof: nested
single recursion and simultaneous recursion in call rule.

¢ Fun_Oid(v_x,t.a) = v.x cnf(cls_id__apply,, axiom)

c_Fun_Oid(vx,t-a) = vx cnf(cls_id-_defy, axiom)

v_sko__Hoare__Mirabelle__Xstate_not__singleton__def_raw_;, = v_sko__Hoare__Mirabelle__Xstate__not__singleton__def_raw_, =
— c_Hoare__Mirabelle_Ostate__not__singleton cnf(cls_state__not__singleton__def__raw,, axiom)

c_Hoare__Mirabelle_Ostate_not__singleton or v.x = v_xa cnf(cls_state__not__singleton__def;, axiom)
v_sko__Hoare__Mirabelle__Xstate_not_singleton__def_; = v_sko__Hoare__Mirabelle__Xstate_not_singleton__def_, =

— c_Hoare__Mirabelle_Ostate__not__singleton cnf(cls_state_not__singleton__def, axiom)
c_Hoare__Mirabelle_Ostate_not__singleton cnf(cls_conjecture, negated _conjecture)
VS =vVX cnf(cls_conjecture; , negated_conjecture)

SWYV818-1.p Hoare logic with procedures 114_1

Completeness is taken relative to completeness of the underlying logic. Two versions of completeness proof: nested
single recursion and simultaneous recursion in call rule.

c_Code__Evaluation_Otracing(v_s, v.x,t.a) = v.x cnf(cls_tracing__def,, axiom)

c_Code__Evaluation_Otracing(v_s, v.x,t.a) = v.x cnf(cls_tracing__def__raw,, axiom)

VS # vVt cnf(cls_conjecturey, negated_conjecture)

v_s = v_ta cnf(cls_conjecture,, negated_conjecture)

SWYV819-1.p Hoare logic with procedures 116_1

Completeness is taken relative to completeness of the underlying logic. Two versions of completeness proof: nested
single recursion and simultaneous recursion in call rule.

c_Code__Evaluation_Otracing(v_s, v.x,t.a) = v.x cnf(cls_tracing-_def;), axiom)
¢_Code__Evaluation_Otracing(v_s,v.x,t_.a) = v.x cnf(cls_tracing__def__raw,, axiom)

VS VY cnf(cls_conjecturey, negated _conjecture)

v.s=v_ta cnf(cls_conjecture,, negated_conjecture)

v_ta # v_t cnf(cls_conjecture,, negated_conjecture)

SWYV904-1.p Hoare logic with procedures 450_1

Completeness is taken relative to completeness of the underlying logic. Two versions of completeness proof: nested

single recursion and simultaneous recursion in call rule.

¢_Option_Ooption_-ONone(t_a) # c_Option_Ooption_OSome(v_a_H, t_a) cnf(cls_option_Osimps_12_J,, axiom)
¢_Option_Ooption_-ONone(t_a) # c_Option_Ooption_OSome(v_y, t_a) cnf(cls_not__Some__eq, , axiom)
¢_Option_Ooption_OSome(v_a_H, t_a) # ¢_Option_Ooption_ONone(t_a) cnf(cls_option_Osimps_I3_J,, axiom)
¢_Option_Ooption_OSome(v_xa, t_a) # c¢_Option_Ooption_ ONone(t_a) cnf(cls not__None__eq,, axiom)
¢_Com_-OWT(c_.Com_Ocom_OBODY (v_pn)) or c_.Com_Obody(v_pn) = ¢_Option_Ooption_ONone(tc_Com_Ocom) cenf(cls.
¢_Com_Ocom_OBODY (v_pname_H) # ¢_Com_Ocom_OSKIP enf(cls_com_Osimps_119_J,, axiom)

¢_Com_Ocom_OBODY (v_pname_H) # ¢_Com_Ocom_OSemi(v_com;, v_coms) enf(cls_com_Osimps 149_J,, axiom)
¢_Com_Ocom_OSemi(v_comy, v_coms) # c_.Com_Ocom_OBODY (v_pname_H) cenf(cls_com_Osimps_148_J,, axiom)
¢_Com_Ocom_OBODY (v_pname) = ¢c_.Com_Ocom_OBODY (v_pname_H) = v_pname = v_pname_H cnf(cls_com_Osimps_
¢_Com_Ocom_OSKIP # c_Com_Ocom_OBODY (v_pname_H) cnf(cls_.com_Osimps_T18_J, axiom)
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¢_.Com_OWT(c_Com_Ocom_OBODY (v_P)) = c_Com_Obody(v_P) = ¢_Option_Ooption_OSome(c_Com_Osko__Com_XWTs.
¢_Com_Ocom_OSemi(v_com;, v_comz) = c_.Com_Ocom_OSemi(v_coml_H,v_com2 H) = v_comy = v_com2_H cnf(cls_com
¢_Com_Ocom_OSemi(v_comy, v_comz) = c_.Com_Ocom_OSemi(v_coml_H,v_com2_H) = v_com; = v_coml_H cnf(cls_com
c_Option_Ooption_-OSome(v_a, t-a) = c_Option_Ooption_OSome(v_a_H,t.a) = v_a=v_.a H cnf(cls_option_Oinject,,, axio:
¢_Com_Ocom_OSemi(v_coml_H,v_com2_H) # ¢_Com_Ocom_OSKIP cnf(cls_com_Osimps_113_J,,, axiom)
¢_Com_Ocom_OSKIP # c_Com_Ocom_OSemi(v_coml_H, v_com2_H) cnf(cls_com_Osimps_112_J, axiom)
(c.Com_Obody(v_pn) = c_Option_Ooption_OSome(v_b, tc_.Com_Ocom) and ¢_.Com_OWT__bodies) = ¢.Com_OWT(v_b)
(c.Com_-OWT(v_cy) and ¢c.Com_-OWT(v_cy)) = c-Com_OWT(c_.Com_Ocom_OSemi(v_cg, v-cy)) cnf(clso-WT_OSemiy, axi
¢_Com_OWT (c_Com_Ocom_OSemi(v_cy,v_cz)) = c.Com OWT(v_c;) cnf(cls-WTs__elim__cases_14_J, axiom)
¢_.Com_OWT(c_Com_Ocom_OSemi(v_ci,v_ecy)) = ¢c.Com OWT(v_cs) enf(cls-WTs__elim__cases 14_J;, axiom)
v_sko__Hoare__Mirabelle__Xstate_not__singleton__def_raw_; = v_sko__Hoare__Mirabelle__Xstate__not__singleton__def_raw_, =
- c_Hoare__Mirabelle_Ostate__not__singleton cnf(cls_state_not__singleton__def__raw, axiom)
c-Hoare__Mirabelle_Ostate_not__singleton or v.x = v_xa cnf(cls_state__not__singleton__def; , axiom)
v_sko__Hoare__Mirabelle__Xsingle_stateE_; (v_t) = v_.t = —c_Hoare__Mirabelle_Ostate__not__singleton cnf(cls_single__stal
c_Com_OWT(c_Com_Ocom_OSKIP) cnf(cls-WT_OSkip,,, axiom)

v_sko__Hoare__Mirabelle__Xstate__not_singleton__def_; = v_sko__Hoare__Mirabelle__Xstate_not__singleton__def., =
—c_Hoare__Mirabelle_Ostate__not__singleton cnf(cls_state_not__singleton__def, axiom)
c_Hoare__Mirabelle_Ostate__not__singleton cnf(cls_conjecture, negated _conjecture)

¢-Com_OWT__bodies cnf(cls_conjecture;, negated_conjecture)

¢_.Com_OWT|(v_c) cnf(cls_conjecture,, negated _conjecture)

- c_Hoare__Mirabelle_Ostate__not__singleton cenf(cls_conjectures, negated_conjecture)

SWV917-1.p Java type soundness 027_36

v_v = ¢_Option_Ooption_OSome(c_ATP__Linkup_Osko__Option__Xoption-_Xnchotomy__1_; (v_v,t_a),t_a) or v.v = c_Option_(
v_x = ¢_Option_Ooption_OSome(c_ ATP__Linkup_Osko__Option__Xnot__None_eq__1(vx,t-a),t-a) or v.x = c_Option_Ooptic
¢_Option_Ooption_-OSome(v_a, t-a) = c_Option_Ooption_OSome(v_a_H,t.a) = v_a=v_a H cnf(cls_option_Oinject,, axio:
= ¢_Option_Ois_none(c_Option_Ooption_-OSome(v_x, t_a),t_a) cnf(cls_is__none__code 12_Jy, axiom)

v_x = ¢_Option_Ooption_ONone(t_a) or v_x = c¢_Option_Ooption_OSome(c_ ATP__Linkup_Osko__Option__Xnot__Some_eq__1_
v_y = c_Option_Ooption_OSome(c_ATP__Linkup_Osko__Option__Xoption-_Xexhaust__1_;(v_y, t-a),t-a) or v_y = c_Option_Oo
c_Option_Ois_none(c_Option_Ooption_ONone(t_a), t-a) cnf(cls_is_none__def;, axiom)

c_Option_Ooption-OSome(v_xa, t_a) # c¢_Option_Ooption_ONone(t_a) enf(cls not__None__eq;, axiom)
¢_Option_Ooption_-OSome(v_a_H,t_a) # c_Option_Ooption_ONone(t_a) cnf(cls_option_Osimps_13_J,, axiom)
¢_Option_Ooption_ONone(t_a) # c_Option_Ooption_OSome(v_y, t_a) cnf(cls_not__Some__eq, , axiom)
¢_Option_Ooption_ONone(t_a) # c_Option_Ooption_OSome(v_a_H, t_a) cnf(cls_option_Osimps_12_J,, axiom)
c_Option_Ois_none(vx,t-a) = v_x = c_Option_Ooption_-ONone(t_a) cnf(cls_is_none__defy, axiom)
c_Objects_Onew__Addr(v_ha____) = ¢_Option_Ooption_OSome(v_a____, tc_nat) enf(cls_.CHAINED,), axiom)

hAPP(v_ha____ v_a____) # c_Option_Ooption_ONone(tc_prod(tc_List_Olist(tc_String_Ochar), tc_fun(tc_prod(tc_List_Olist(tc_S

SWYV918-1.p Java type soundness 030_39

c_.COMBI(v_P,t.a) = v_P cnf(clsZ.COMBI__defy, axiom)

c_Conform_Ohconf(v_P,v_h,t_.a) = c_Exceptions_Opreallocated(v_h) cnf(cls_hconf__def;, axiom)
c_Conform_Ohconf(v_P,v_ha____, tc_prod(tc_List_Olist(tc_List _Olist(tc_String_Ochar)), tc_Expr_Oexp(tc_List_Olist(tc_String (
¢_.COMBI(v_P,t.a) =v_P cnf(cls . COMBI__def__rawg, axiom)

v_h Ha___ = ¢ Fun_Ofun_upd(v_ha____,v_a____ ¢_Option_Ooption_OSome(c_Pair(v_C____, c_Objects_Oinit__fields(v_.FDTs___)
c_Conform_Ooconf(v_P,v_ha____ c_Pair(v_.C____, c_Objects_Oinit__fields(v_-FDTs____), tc_List_Olist(tc_String-Ochar), tc_fun(tc-
hAPP(v_ha____ v_a____) = c¢_Option_Ooption_ONone(tc_prod(tc_List_Olist(tc_String-Ochar), tc_fun(tc_prod(tc_List_Olist(tc_S
—c_Conform_Ohconf(v_P,v_h Ha____, tc_prod(tc_List_Olist(tc_List_Olist(tc_String_Ochar)), tc_Expr_Oexp(tc_List _Olist(tc_Str:
c_fequal(vx,v.x,t.a) cnf(cls_ ATP__Linkup_Oequal__imp__fequal, axiom)

cfequal(vX,vY,ta) = vX=vY cnf(cls_ ATP__Linkup_Ofequal__imp__equal, axiom)

SWV920-1.p Java type soundness 058_5

c_Objects_Ohext(v_h, v_h) enf(cls_hext_refly, axiom)

(c_Objects_Ohext(v_h_H,v_h H_H) and c_Objects_Ohext(v_h,v_h_ H)) = c_Objects_Ohext(v_h,v_h_H_H) enf(cls_hext__tr
c_.COMBI(v_P,t.a) = v_P cnf(cls-.COMBI__def, axiom)

c_Conform_Olconf(v_P,v_ha______ yvla v E____ teprod(te_List_Olist(tc_List_Olist(tc_String_Ochar)), tc_Expr_Oexp(tc_Li
(c-Objects_Ohext(v_h, v_h_H) and c_Conform_Olconf(v_P,v_h,v1 v_E,t.a)) = c_Conform_Olconf(v_P,v_h_ H, vl v_E, t.a)
c_.COMBI(v_P,t.a) = v_P cnf(cls-.COMBI__def__rawy, axiom)

c_Conform_Olconf(v_P,v_ha v_a v_E____ tc_prod(tc_List_Olist(tc_List_Olist (tc_String_Ochar)), tc_Expr_Oexp(tc_Li
¢ WellTypeRT _OWTrt(v_P,vha_ ,v.E____ ¢ Expr Oexp_Onew(v_C______ , te_List_Olist(tc_String_Ochar)),v_T___) enf
vhHa _____ = c¢_Fun_Ofun_upd(v_ha______ ,va______ , c_Option_Ooption_OSome(c_Pair(v_C______, c_Objects_Oinit__fields(v_FD

c-TypeRel_ OFields(v_P,v_.C______ ,v.FDTs______ , te_prod(tc_List_Olist(tc_List_Olist(tc_String_Ochar)), tc_Expr_Oexp(tc_List_C
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c_Objects_Onew__Addr(v_ha______ ) = c_Option_Ooption_OSome(v_a______, tc_nat) cnf(cls_.CHAINED _0g4, axiom)

= c_Conform_Olconf(v_P,v_h_Ha v_la v_E____, tc_prod(tc_List_Olist (tc_List_Olist(tc_String_Ochar)), tc_Expr_Oexp(1
cfequal(vx, vx,t_a) cnf(cls.ATP__Linkup_Oequal__imp__fequal,, axiom)

cfequal(vX,vY,t.a) = v.X=vY cnf(cls_.ATP__Linkup_Ofequal__imp__equal,, axiom)

SWV973-1.p Java type soundness 464_31

c_Value_Oval_OUnit # c_Value_Oval_OAddr(v_nat_H) cnf(cls_val_Osimps_I10_J,, axiom)

c_Value_Oval_Olntg(v_int) # c_Value_Oval_ OAddr(v_nat_H) enf(cls_val_Osimps_122_J,, axiom)
c_Value_Oval_OAddr(v_nat_H) # c_Value_Oval_Olntg(v_int) cenf(cls_val_Osimps_123_J,,, axiom)

c_Value_Oval_ OAddr(v_nat_H) # c_Value_Oval_OUnit cnf(cls_val_Osimps_I11_J,, axiom)

c_Value_Oval_OUnit # c_Value_Oval_OlIntg(v_int_H) cnf(cls_val_Osimps_I8_J, axiom)

c_Value_Oval_OAddr(v_nat) = c_Value_Oval_OAddr(v_nat_H) = v_nat = v_nat_H cnf(cls_val_Osimps_13_J,, axiom)
c_Value_Oval_Olntg(v_int_H) # c_Value_Oval_OUnit cnf(cls_val_Osimps_19_J,, axiom)

c_Value_Oval_Olntg(v_int) = c_Value_Oval_Olntg(v_int_H) = v_int = v_int_H cnf(cls_val_Osimps_12_J,, axiom)
¢_Value_Oval_ONull # c¢_Value_Oval_OUnit cnf(cls_val_Osimps_I5_J,, axiom)

c_Value_Oval_Olntg(v_int_H) # c_Value_Oval_ONull cnf(cls_val_Osimps_115_J,, axiom)

c-Value_Oval_OUnit # c_Value_Oval_ONull cnf(cls_val_Osimps_I4_J,, axiom)

c-Value_Oval_ONull # c_Value_Oval_Olntg(v_int_H) enf(cls_val_Osimps_114_J,, axiom)

c_Value_Oval OAddr(v_nat_H) # c_Value_.Oval_ ONull  cnf(cls_val_Osimps_117_J, axiom)

c_Value_Oval_ONull # ¢_Value_Oval_OAddr(v_nat_H) cenf(cls_val_Osimps_I16_J, axiom)

¢ WellTypeRT _OWTrt(v_P,vha v E____ ¢ Expr_Oexp_OVal(v_v____, tc_List_Olist(tc_String_Ochar)), c_Type_Oty_ONT)
v_v____ # c_Value_Oval_ONull cnf(cls_conjecture,, negated_conjecture)

SWYV985-1.p Java type soundness 55524

c_.COMBI(v_P,t.a) = v_P cnf(clsZ.COMBI__defy, axiom)

c_TypeSafe__Mirabelle_Osconf(v_P, v_E, v_s_H) cnf(clsrefl_12_J, axiom)
c_WellTypeRT_OWTrt(v_P, c_State_Ohp(v_s_H),v_E,v.e H,v.T___) enf(cls_refl_T1_Jy, axiom)
c_.COMBI(v_P,t.a) = v_P cnf(cls.COMBI__def__rawg, axiom)
—¢_TypeSafe__Mirabelle_Osconf(v_P,v_E, v_s_H) cnf(cls_conjecture, negated _conjecture)
c_fequal(vx,v.x,t_a) cnf(cls_ ATP__Linkup_Oequal__imp__fequal, axiom)
ctequal(vX,v.Y,t.a) = v.X=v.Y cnf(cls_ATP__Linkup_Ofequal__imp__equal, axiom)

SWV996=1.p Backward simplification: node deletion 2

A problem extracted from model checking a safety problem (no violation of mutual exclusion) for a parameterized
system (a variant of the protocol due to Szymanski).

z1: $int tff(z1 _type, type)

z9: $int tff(z2_type, type)

z3: $int tff(z3_type, type)

a: $int — $int tff(a_type, type)

b: $int — $int tff(b_type, type)

(Vz1: $int: ($lesseq(1,a(z1)) and $lesseq(a(z1),12)) and Vz1: $int: ($lesseq(1,b(z1)) and $lesseq(b(z1),5)) and $true and z; #
zo and z1 # z3 and zo # z3 and Vz1: $int, zo: $int: =21 # 29 and a(z1) = 10 and a(z2) = 10) = -—a(z) =
9 and a(z3) = 10 and $less(b(z2),3) and $less(za, 1) tff(0, conjecture)

SWV997=1.p Fix-point check 20

A problem extracted from model checking a safety problem (no violation of mutual exclusion) for a parameterized

system (a variant of the protocol due to Szymanski).

z1: $int tff(z1 _type, type)

zo: $int tff(22_type, type)

z3: $int tff(23_type, type)

z4: $int tff(z4 _type, type)

a: $int — $int tff(a_type, type)

b: $int — $int tf(b_type, type)

(Vz1: $int: ($lesseq(1,a(z1)) and $lesseq(a(z1),12)) and Vz1: $int: ($lesseq(1,b(z1)) and $lesseq(b(z1),5)) and $true and z; #
zo and z1 # z3 and 21 # z4 and 29 # z3 and 22 # z4 and z3 # z4 and Vzp: $int, zo: $int: — 21 # 29 and a(z) =

10 and a(z2) = 10 and Vz1: $int, zo: $int: 21 # 22 and a(z1) =9 and a(z2) = 10 and $less(b(z2), 3) and $less(zq, z1) and Vz;
zo and a(z1) = 8 and a(z2) = 10 and $less(b(22), 3) and $less(zs, 21) and Vz;: $int, zo: $int, z3: $int: =21 # 29 and 21 #

zg and zg # z3 and a(z1) = 7 and a(z2) = 10 and $less(b(z2), 3) and b(z3) = 5 and $less(zq, z1) and Vz;: $int, zo: $int, z5: $int
zo and 21 # z3 and 22 # z3 and a(z1) = 6 and a(z2) = 10 and $less(b(z2),3) and b(z3) = 5 and $less(zz, z1) and Vz;: $int, zo:
z9 and z1 # z3 and 2o # z3 and a(z1) = 7 and a(z2) = 10 and a(z3) = 8 and $less(b(22), 3) and $less(z2,21)) =

—a(z1) =6 and a(z2) = 10 and a(z3) = 1 and $less(b(z2),3) and b(z3) = 5 and $less(za, 21) tff(0, conjecture)




