SYN axioms

SYNO000+40.ax A simple include file for FOF

iag fof(iaq, axiom)
iag fof(iag, axiom)
iag fof(iaz, axiom)
SYNO000-0.ax A simple include file for CNF
iag cnf(iag, axiom)
iag cnf(iag, axiom)
iag cnf(iag, axiom)

SYNO000AO.ax A simple include file for THF
iar: $o thf(ial_type, type)
iag: $o thf(ia2_type, type)
iag: $o thf(ia3_type, type)

iag thf(ia;, axiom)
ias thf(iag, axiom)
iag thf(iag, axiom)

SYNO000_0.ax A simple include file for TFF
iag: $o tff(ial_type, type)
iag: $o tff(ia2_type, type)
iaz: $o tff(ia3_type, type)

iag tff(iay, axiom)
iag tff(iag, axiom)
iag tff(iaz, axiom)

SYNO002-+0.ax Orevkov formula

r(x,y,2)=y+2Ax=2

Yy: r(y, 0, succ(y)) fof(hyp, , axiom)

Yy, x, z,21: (r(y,z,2) = (r(z,x,21) = r(y,succ(z),21))) fof(hyp,, axiom)

SYN problems

SYNO000+1.p Basic TPTP FOF syntax

Basic TPTP FOF syntax that you can’t survive without parsing.

(po and = qp) = (1o or 1 Sp) fof(propositional, axiom )

Va: ((p(x) or ~q(z,a)) = Ty, z: (r(z, f(y), 9(z, f(y), 2)) and = s(f(f(f(D)))))) fof(first_order, axiom)
Jy: YV, z: (f(y) = g(=, fy), 2) or f(f(f(b))) #aorz=f(y)  fof(equality, axiom)

$true or $false  fof(true_false, axiom)

"A proposition’ or "A predicate’(a) or p(’A constant’) or p(’A function’(a)) or
Vo: ((p(x) < —q(z,a0)) <= Fy,z:r(z, f(y),9(z, [(y),2)) <> =s(f(f(f(D))
va: (ple) or ~a(wa)) = Ty, (e, F), 9(a, F(), 2)) and ~s(F(FTG)))
p(h) fof(role_hypothesis, hypothesis)

Jz: p(x) fof(role_conjecture, conjecture)

include(’Axioms/SYN000+0.ax’)

SYNO000+2.p Advanced TPTP FOF syntax

Advanced TPTP FOF syntax that you will encounter some time.

”An Apple” #7A Microsoftescape” fof(distinct_object, axiom)

p(12) or p(—12) fof(integers, axiom)

p(123/456) or p(—123/456) or p(+123/456) fof(rationals, axiom)

p(123.456) or p(—123.456) or p(123.456E7g) or p(123.456e75) or p(—123.456E7s) or p(123.456E-7g) or p(—123.456E-7g) fof

p(A (juotedescape’/) fof(single_quoted, axic
))) fof(useful _connectives, axiom)
) fof(123, axiom)

Va: (p(z) nor —¢(x,a)) nand p(x) fof(never_used_connectives, axiom)
Vo: f(d) = f(x) fof(role_definition, definition)

p(a) fof(role_assumption, assumption)

p(l) fof(role_lemma, lemma)

p(t) fof(role_theorem, theorem)

p(u) fof(role_unknown, unknown)

include(’Axioms/SYNO000+0.ax’, [ia1, iaz])
Va: p(x) fof(source_unknown, axiom)



Va: p(x) fof(source, axiom)

Va: p(x) fof(source_name, axiom)

Va: p(x) fof(source_copy, axiom)

Va: p(x) fof(source_introduced_assumption, axiom)
p(a) fof(source_inference, axiom)

p(a) fof(source_inference_with_bind, axiom)

Va: p(x) fof(useful_info, axiom)

SYNO0O00-1.p Basic TPTP CNF syntax

Basic TPTP CNF syntax that you can’t survive without parsing.

(go and sg) = (pg or 1) cnf(propositional, axiom)

(q(z,a) and s(f(f(f(]))))) = (p(x)or r(z, f(y),9(z, f(y),2)))  cnf(first_order, axiom)
FUFF®) =a = (f(y) =9z, f(y),2) orx = f(y))  cnf(equality, axiom)

$true or $false cnf(true_false, axiom)

’A proposition’ or A predicate’(y) or p(’A constant’) or p(’A function’(a)) or p(’A Guotedescape’)
(a(w,a) and s(F(F(FB)) = (ple) or r(z, F(y),g(x, f(3),2))  cnf(123, axiom)

p(h) cnf(role_hypothesis, hypothesis)

- p(x) enf(role_negated_conjecture, negated_conjecture)
include(’Axioms/SYNO000-0.ax”)

SYNO000-2.p Advanced TPTP CNF syntax

Advanced TPTP CNF syntax that you will encounter some time.
”An Apple” #7A Microsoftescape” cnf(distinct-object, axiom)
p(12) or p(—12) cnf(integers, axiom)

p(123/456) or p(—123/456) or p(+123/456) cnf(rationals, axiom)

p

fld) = f(z) cnf(role_definition, definition)
p(a) cnf(role_assumption, assumption)
p(l) cnf(role_lemma, lemma)

p(t) cnf(role_theorem, theorem)

p(u cnf(role_unknown, unknown)

p(x) cnf(source_unknown, axiom)

p(x) cnf(source, axiom)

p(z) cnf(source_name, axiom)

p(z) cenf(source_copy, axiom)

p(x) cnf(source_introduced _assumption, axiom)
p(a) cnf(source_inference, axiom)

p(a) cnf(source_inference_with_bind, axiom)
p(x) cnf(useful_info, axiom)

SYNOO0OAL.p Basic TPTP
Basic TPTP that you can’t survive without parsing.
po: $o thf(p0_type, type)
qo: %0 thf(q0_type, type)
ro: $o thf(r0_type, type)
o: $o thf(s0_type, type)
po and —qg) = (ro or —5p) thf(propositional, axiom)
$i thf(a_type, type)
$i thf(b_type, type)

Vel

—~

$i thf(h_type, type)

$i — $i thf(f_type, type)

% — % — $i— $i thf(g_type, type)
:$1i— %o thf(p_type, type)

: 81— $i — $o thf(q_type, type)

;%1 — $i— $i— %o thf(r_type, type)
: 81— $o thf(s_type, type)

-~ > oo

n IR Q

Va: $i: ((pQx or - ¢@QxQa) = Jy: $i, z: $i: (rQzQ(fQy)Q(gQzQ(fQy)Qz) and - sQ(fQ(fQ(f@b)))))

cnf(single_quoted, axi

(
(123.456) or p(—123.456) or p(123.456E7s) or p(123.456e75) or p(—123.456E7g) or p(123.456E-7g) or p(—123.456E-7g) cn
(

thf(first_order, ax

Jy: $i: Va: 81, 2: $i: ((fQy) = (¢QzQ(fQy)Qz) or (fQ(fQ(fQD))) # a or x = (fQy)) thf(equality, axiom)

$true or $false  thf(true_false, axiom)
’A proposition’: $o thf(quoted_proposition_type, type)



’A predicate’: $i — $o thf(quoted _predicate_type, type)

’A constant’: $i thf(quoted_constant_type, type)

’A function’: $i — $i thf(quoted_function_type, type)

'A quotedescape’: $i thf(quoted_escape_type, type)

’A proposition’ or ’A predicate’@a or p@’A constant’ or p@Q(’A function’@a) or p@’A (juotedescape; thf(single_quoted, a
Va: $i: ((pQx) < —¢QxQa) < Fy: $i, 2: $i: (rQz@Q(fQy)Q(gQzrQ(fQy)Qz)) < > - sQ(fQ(fQ(f@b)))) thf(useful_cc
l1: $i — ($1 — $0) — %o thf(11_type, type)

lo: ($1 — (%1 — 8i) — i) — %o thf(12_type, type)

li = (Ae: $i, p: $i — $o: (pQc)) thf(lambda_defn, axiom)

la@Ae: 8, f: $i — $i: (fQc) thf(lambda_use, axiom)

new: $tType thf(new_type, type)

newc: new thf(newc_type, type)

newf: new — $i — new thf(newf_type, type)
newp: new — $i — $o thf(newp_type, type)
Va: new: (newp@(newf@newc@Qa)Qa) thf(new_axiom, axiom)

Va: $i: ((pQx or - ¢@QxQa) = Jy: $i, z: $i: (rQzQ(fQy)Q(gQzQ(fQy)Qz) and - sQ(fQ(fQ(fQ@b))))) thf(123, axiom)
pQh thf(role_hypothesis, hypothesis)

Jz: $i: (pQx) thf(role_conjecture, conjecture)

include(’Axioms/SYNO000"0.ax")

SYNO000_1.p Basic TPTP TFO0 syntax without arithmetic
Basic TPTP TFO0 syntax that you can’t survive without parsing.
po: So  tff(pO-type, type)
qo: $o tff(q0_type, type)
ro: $o tff(r0_type, type)
o0: $o t(s0_type, type)
po and ~qo) = (rp or ms9)  tff(propositional, axiom)
: $i tff(a_type, type)
$i tff(b_type, type)
$i tff(h_type, type)
$i — $i tfT(f_type, type)
x $i x $i) — $i tff(g_type, type)

Vel

—

$o tf(p_type, type)

$i) — $o tf(q-type, type)

$i x $i) — $o tff(r_type, type)

$o tff(s_type, type)

Va: $i: ((p(x) or —~q(x,a)) = Jy: $i,2: $i: (r(z, f(v), 9(z, f(y),2)) and = s(f(f(f(D)))))) tff(first_order, axiom)
Jy: $i: Va: 81, 20 $i: (f(y) = g(x, f(y),2) or f(f(f(b))) #aorxz= f(y)) tff(equality, axiom)

$true or $false tff(true_false, axiom)

’A proposition’: $o tff(quoted_proposition_type, type)

"A predicate’: $i — $o tff(quoted_predicate_type, type)

’A constant’: $i tff(quoted_constant_type, type)

’A function’: $i — $i tff(quoted_function_type, type)

'A quotedescape’: $i tff(quoted_escape_type, type)

’A proposition’ or A predicate’(a) or p(A constant’) or p(’A function’(a)) or p(’A Guotedescape’) tff(single_quoted, axio
Va: $i: ((p(x) < —q(z,a)) <= Jy: 8, 2: $i: r(z, f(y), 9(z, f(y), 2)) <> =s(f(f(f(D))))) tff(useful_connectives, axiom)
new: $tType tff(new_type, type)

newc: new tff(newc_type, type)

newf: (new x $i) — new tff(newf_type, type)

newp: (new x $i) — $o tff(newp_type, type)

Va: new: newp(newf(newc, a), a) tff(new_axiom, axiom)

Va: $i: ((p(x) or ~q(z,a)) = Fy: $i,2z: $i: (r(x, f(y), 9(z, f(y),2)) and = s(f(f(f(D)))))) tff(123, axiom)

p(h) tff(role_hypothesis, hypothesis)

Jz: $i: p(x) tff(role_conjecture, conjecture)

include(’Axioms/SYNO000-0.ax’)

SYNO000_2.p Advanced TPTP TFO0 syntax without arithmetic
Advanced TPTP TF0 syntax that you will encounter some time.
” An Apple” # A Microsoftescape” tff(distinct_object, axiom)
a: $i tff(a_type, type)



$i tff(b_type, type)
: % — $i tf(f_type, type)
($i x $i) — $i tff(g-type, type)
(%1 x $ix 8i) — $i  tfi(h_type, type)
$i — $o tff(p_type, type)
: (%1 x $i) — %o tff(q_type, type)
i: $ite_f(Jz: $i: p(x), Va: $i: q(z, x), q(z, $ite_t(Va: $i: p(x), f(a), f(2)))) tff(conditionals, axiom)
i: $let fH(Vy1: $i,y2: $i: (¢(y1,y2) <= p(y1)), q(Slettt(Vz1: $i: f(21) = g(21,0), f(a)),x) and p($let_ft(Vys: 31, y4: $i: (g(y
$ite_f(ys = va, q(a, a), q(y3, ya))), Site_t(q(b,b), f(a), f(x))))) tff(let_binders, axiom)
Va: $i: (p(x) nor - ¢(z,a)) nand p(x) tff(never_used_connectives, axiom)
Va: $i: f(a) = f(z) tff(role_definition, definition)

p(a) tff(role_assumption, assumption)

p(a) tff(role_lemma, lemma)

p(a) tff(role_theorem, theorem)

p(a) tff(role_unknown, unknown)
include(’Axioms/SYNO000_0.ax’, [ia1, iag])

Va: $i: p(x) tff(source_unknown, axiom)
Va: $i: p(x) tff(source, axiom)

Va: $i: p(x) tff(source_name, axiom)

Va: $i: p(x) tff(source_copy, axiom)

Va: $i: p(x) tff(source_introduced _assumption, axiom)
p(a) tff(source_inference, axiom)

p(a) tff(source_inference_with_bind, axiom)

Va: $i: p(x) tff(useful_info, axiom)

SYNO0O1+1.p Pelletier 2
2: A biconditional version of the 'most difficult’ theorem proved by the new logic theorist.
—mp = p fof(pel,, conjecture)

SYNO001A4.001.p Pelletier 2

include(’Axioms/LCL010"0.ax")

p: $i — $o thf(p_type, type)
ivalid@(iequiv@(inot@(inot@(iatom@p)))Q(iatom@p)) thf(pel,, conjecture)

SYN001A4.002.p ILTP Problem SYJ212+1.002

include(’Axioms/LCL010"0.ax”)

ay: $i — $o thf(al_type, type)

ag: $1 — $o thf(a2_type, type)
ivalid@(iequiv@(iequiv@(inot@(inot@(iatom@a, ) ) )Q(iatom@as ) ) Q(iequiv@(iatom@as ) @ (iatom@ay ) )) thf(con, conjectur

SYNO001A4.003.p ILTP Problem SYJ212+1.003

include(’Axioms/LCL010"0.ax")

a: $i — %o thf(al_type, type)

as: $i — $o thf(a2_type, type)

az: $1 — $o thf(a3_type, type)
ivalid@(iequiv@(iequiv@(iequiv@(inot@(inot@(iatom@ay )))@(iatom@Qas ) )@ (iatom@Q@ag ) ) Q(iequiv@(iatom@Qas ) Q(iequiv@ (iat

SYNO001A4.004.p ILTP Problem SYJ212+1.004

include(’Axioms/LCL010"0.ax’)

ar: $i — $o thf(al_type, type)

as: $i — $o thf(a2_type, type)

az: $1 — $o thf(a3_type, type)

ays: $1 — $o thf(ad_type, type)
ivalid@(iequiv@(iequiv@(iequiv@(iequiv@(inot@(inot@(iatom@a ) ) )@Q(iatom@as ) )@ (iatom@as ) ) Q(iatomQ@ay ) ) Q(iequiv@(ia

SYNO002-1.007.008.p Odd and Even Problem

Given by the clauses C1: p(X) V p(fAM(X)) and C2: p(X) V p(fAN(X)), where if M is odd N is even and vice versa,
N > M. The sizes are used for N and M.

p(x) or p(f(f(f(f(f(f(f(2)))))))  cnf(positive, negated conjecture)

p(x) = —p(f(f(FFFFFF()))))  cnf(negative, negated_conjecture)

SYNO003-1.006.p Implications that form a contradiction



P1&Ql -P2P1&R1I —-P2Q —-QlR—-R1: P2& Q2 —-P3P2&R2—-P3Q—-Q2R —-R2: ...... ...... ...
et Pk-1 & Qk-1 —Pk Pk-1 & Rk-1 — Pk Q — Qk-1 R — Rk-1: P1 Pk Q R : : The size is k, in the above.

(p1 and ¢1) = po cnf(pgp; , negated_conjecture)
(p2 and ¢2) = p3 cnf(pgps,, negated_conjecture)
(ps and ¢3) = p4 cnf(pgps, negated_conjecture)
(pg and q4) = ps enf(pgpy, negated _conjecture)
(ps and ¢5) = pg cnf(pgps, negated_conjecture)
(p1 and r1) = po cnf(prp;, negated _conjecture)
(p2 and r2) = p3 cnf(prp,, negated _conjecture)
(ps and r3) = pqy enf(prps, negated_conjecture)
(psg and r4) = ps cnf(prp,, negated _conjecture)
(ps and r5) = ps cnf(prps, negated _conjecture)
q = q cnf(qql,negated _conjecture)

q = qo nf(qq,, negated_conjecture)

q = g3 cnf(qqs,negated _conjecture)

q = q cnf(qqy, negated _conjecture)

q = qs cnf(qqs, negated _conjecture)

r = T cnf(rry, negated_conjecture)

r = T cnf(rry, negated_conjecture)

r = T3 enf(rrs, negated_conjecture)

r =Ty cnf(rry, negated_conjecture)

r = r5 cnf(rrs, negated _conjecture)

p1 cuf(baser, negated_conjecture)

- pg cnf(baseq, negated_conjecture)

q cnf(bases, negated_conjecture)

r cnf(basey, negated_conjecture)

SYNO004-1.007.p Implications that form a contradiction
Pl1& Q1 - P2P1&Ql - Q2: P2& Q2 —-P3P2& Q2 —Q3: ...... ...... : Pk-1 & Qk-1 —Pk Pk-1 & Qk-1 —
Qk : P1 Q1 Pk v Qk : : The size is k, in the above.

(p1 and q1) = po cnf(pgpy , negated_conjecture)
(p2 and ¢2) = p3 cnf(pgp,, negated_conjecture)
(ps and g3) = p4 cnf(pgps, negated_conjecture)
(pg and q4) = ps cnf(pgp,, negated_conjecture)
(ps and ¢5) = pg cnf(pgps, negated_conjecture)
(ps and g5) = pr cnf(pgpg, negated_conjecture)
(p1 and ¢1) = @0 cnf(pqqy , negated_conjecture)
(p2 and ¢2) = g3 enf(pqq,, negated _conjecture)
(ps and ¢3) = q4 enf(pqqs, negated _conjecture)
(pg and q4) = g5 cnf(pqqy, negated_conjecture)
(ps and ¢5) = g cnf(pqqs, negated _conjecture)
(ps and qg) = qr cnf(pqqg, negated_conjecture)
D1 cnf(baser, negated_conjecture)

q1 cnf(bases, negated_conjecture)

pr = gy cnf(bases, negated_conjecture)

SYNO005-1.010.p Disjunctions that form a contradiction
p1(X1,X2) V p2(X2,X3) V ... V pl0(X10,X1). pl(a,a) p2(a,a) ... pl0(a,a)
(p1(21,22) and pa(z2,23) and ps(z3, x4) and pa(zs, v5) and p5(2s, v6) and ps(ze, x7) and pr(z7, vs) and ps(xs, vg) and py(x
= p1o(x10, 1) cnf(disjunction, negated_conjecture)
p1(a,a) cnf(py, negated_conjecture)
nf(p2, negated_conjecture)
nf(ps, negated_conjecture)
nf(p4, negated_conjecture)
nf(ps, negated_conjecture)

)

)

)

8
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cnf(pg, negated_conjecture
prla,a cnf(p negated_conjecture
ps(a,a cnf(ps, negated_conjecture
pola,a cnf(pg, negated_conjecture)

=
=

o AAAEA/—\/—\/—\
S

cnf(p1g, negated_conjecture)

8
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~
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SYNO006-1.p A problem to demonstrate controlling splits

pi(z, f(y) = (@(f(x),y) or g2(z, f(y))) cnf(clauses , negated_conjecture)
pi(a,y) cnf(clauses, negated_conjecture)

—q2(z, f(y)) cnf(clauses, negated_conjecture)

pa(z, f(y)) = (g5(f(x),y) or qa(z, f(y))) cnf(clausey, negated_conjecture)
—g3(z,9(y)) cnf(clauses, negated_conjecture)

—q(f(f(2)), flg(f(W)))) cnf(clauseg, negated _conjecture)
a(z, f(y) = p2(f(x),y) cnf(clauser, negated_conjecture)

SYNO007+1.014.p Pelletier Problem 71

Clausal forms of statements of the form : (pl <— (p2 <—...(pN <— (pl <— (p2 <—...<— pN)...)

= (2 = 3 = (u <= (5 = s <= (pr <= (s = P9 = (P10 = (1 <=
(P12 <= (P13 <= (P <= (11 <= (P2 <= (3 <= (p1 <= (5 <= (Ps <= (7 <= (13 =
(pe <= (pro <= (P11 <= (P12 <= (P13 <= p14))))))))))))))))))))))))))  fof(prove_this, conjecture)

SYNO007A4.014.p Pelletier Problem 71
include(’Axioms/LCL010"0.ax")

p1: $i — $o thf(p-1_type, type)

p1o: $i — $o thf(p_10_type, type)
p11: $i — $o thf(p_11_type, type)
p12: $1 — $o thf(p_12_type, type)
p13: $1 — $o thf(p_13_type, type)
p14: $1 — $o thf(p_-14_type, type)

p2: $i — $o thf(p-2_type, type)

p3: $1 — $o thf(p_3_type, type)
py: $1 — $o thf(p_4_type, type)
ps: $i — $o thf(p_5_type, type)
pe: $1 — $o thf(p_6_type, type)
pr: $i — $o thf(p_7_type, type)
ps: 31 — $o thf(p_8_type, type)
py: $1 — $o thf(p_9_type, type)

ivalid@(iequiv@(iatom@p; )@Q(iequiv@(iatom@psy )Q(iequiv@ (iatom@ps ) @Q(iequiv@(iatom@p, ) @ (iequiv@(iatom@ps ) Q (iequive

~N NN N =N

SYNO0O08-1.p A problem to demonstrate the usefulness of relevancy testing
-p cnf(clauseq, negated_conjecture)

-q cnf(clauses, negated_conjecture)

T cnf(clauses, negated_conjecture)

r = (aorb) cnf(clausey, negated_conjecture)

r = (porcord) cnf(clauses, negated_conjecture)

r = (porgq) cnf(clauseg, negated _conjecture)

SYNO009-1.p A problem to demonstrate the usefulness of relevancy testing

—p(e,z,y) cnf(clauses , negated_conjecture)
—q(z,c,y) cnf(clauses, negated_conjecture)
ﬁr(a: Y,C) cnf(clauses, negated_conjecture)
s(a) cnf(clausey, negated_conjecture)
s(b) cnf(clauses, negated_conjecture)
s(c) cnf(clauseg, negated_conjecture)
(s(z) and s(y) and s(z)) = (p(z,y,2) or q(z,y, z) or r(z,y, z)) cnf(clauser, negated_conjecture)
SYNO009-2.p A problem to demonstrate the usefulness of relevancy testing
p(z,y,2) = —t(z,y,2) cnf(clausey, negated_conjecture)
q(z,y,2) = —t(y,z,2) cnf(clauses, negated_conjecture)
r(z,y,z) = -tz 2,v) cnf(clauses, negated_conjecture)
s(a) cnf(clausey, negated_conjecture)
s(b) cnf(clauses, negated_conjecture)
(c) cnf(clauseg, negated_conjecture)

s
t(c, e c) cnf(clauser, negated_conjecture)
(s(z) and s(y) and s(z)) = (p(z,y,2) or q(y, z,z) or r(z,x,y)) cnf(clauses, negated_conjecture)

SYNO009-3.p A problem to demonstrate the usefulness of relevancy testing
p(z,y,z) = —t(z,y,2) cnf(clausey, negated_conjecture)
q(z,y,2) = —t(z,y,2) cnf(clauses, negated_conjecture)



Y, 2) = —t(x,y, 2) cnf(clauses, negated_conjecture)
) cnf(clausey, negated_conjecture)
) cnf(clauses, negated_conjecture)
c) cnf(clauseg, negated_conjecture)
—v(x,y, 2) cnf(clauser, negated_conjecture)
u(e, ¢, ) cnf(clauseg, negated_conjecture)
(s(z) and s(y) and s(z)) = (p(z,y, 2) or q(z,y, z) or r(z,y, z)) cnf(clauseg, negated_conjecture)
u(z,y,z) = (t(z,y,2) or v(x,y,2)) cnf(clauseg, negated_conjecture)

SYNO009-4.p A problem to demonstrate the usefulness of relevancy testing

p(z,y,2) = —~m(x,y,z) cnf(clauses, negated_conjecture)
q(z,y,z) = ~m(z,y,z) cnf(clauses, negated_conjecture)
r(z,y,z) = —~m(z,y,z) cnf(clauses, negated_conjecture)
s(a) cnf(clausey, negated_conjecture)
s(b) cnf(clauses, negated_conjecture)
s(e) cnf(clauseg, negated_conjecture)

—n(c,c,c) cnf(clauser, negated_conjecture)
(s(z) and s(y) and s(2)) = (p(z,y,2) or q(z,y, 2) or r(z,y,2)) cnf(clauseg, negated_conjecture)
(s(z) and s(y) and s(z)) = (m(z,y,z) or n(z,y, 2)) cnf(clauseg, negated_conjecture)

SYNO010-1.005.005.p Example for Proposition 5.2 in [LMG94]

Example to show that connection tableaux with factorization cannot polynomially simulate simulate connection
tableaux with folding up.

=P cnf(clause; , negated_conjecture)

(p-1; and p-1, and p_14 and p_1, and p-1 Do cnf(clauses, negated_conjecture)

5) =
(p-2; and p-2, and p_23 and p-2, and p-2;) = p-1; cnf(clauses, negated_conjecture)
(p-2; and p-2, and p_2; and p_2, and p-2;) = p_1, cnf(clausey, negated_conjecture)
(p-2; and p-2, and p_2; and p_2, and p-2;) = p_ls cnf(clauses, negated_conjecture)
(p-2, and p-2, and p_2; and p_2, and p-2;) = p_1, cnf(clauseg, negated_conjecture)
(p-2, and p-2, and p_25 and p-2, and p-2;) = p-1; cnf(clauser, negated_conjecture)
(p-3; and p-3, and p_35 and p-3, and p-3;) = p-2; cnf(clauses, negated_conjecture)
(p-3; and p-3, and p-3; and p-3, and p_3;) = p-2, cnf(clauseg, negated _conjecture)
(p-3; and p-3, and p_3; and p_3, and p-3;) = p_2, cnf(clausero, negated_conjecture)
(p-3; and p-3, and p_35 and p_3, and p-3;) = p-2, cnf(clauses, negated_conjecture)
(p-3; and p_-3, and p_35 and p_3, and p-3;) = p_2; cnf(clauses s, negated_conjecture)
(p-4; and p-4, and p_45 and p-4, and p-4;) = p-3; cnf(clause; 3, negated_conjecture)
(p-4; and p-4, and p_45 and p_4, and p-45) = p-3, cnf(clauser 4, negated_conjecture)
(p-4; and p-4, and p_45 and p4, and p4;) = p-3, cnf(clause; 5, negated_conjecture)
(p-4; and p-4, and p_45 and p4, and p-4;) = p3, cnf(clauses g, negated_conjecture)
(p-4, and p-4, and p_4; and p4, and p-4;) = p3; cnf(clause; 7, negated_conjecture)
(p-5; and p-5, and p_55 and p-5, and p-55) = p-4, cnf(clauses s, negated_conjecture)
(p-5; and p-55 and p_55 and p_5, and p-5;) = p-4, cnf(clauseg, negated_conjecture)
(p-5; and p-55 and p_55 and p_5, and p_5;) = p-4d4 cnf(clausey, negated_conjecture)
(p-5; and p_55 and p_55 and p_5, and p_-5;) = p4, cnf(clausess , negated_conjecture)
(p-5; and p_55 and p_55 and p_5, and p_-5;) = p4; cnf(clausess, negated_conjecture)
p-5, cnf(clausess, negated_conjecture)

P-Hy cnf(clausesq, negated_conjecture)

p-95 cnf(clausess, negated_conjecture)

p-5, cnf(clausess, negated_conjecture)

p-55 cnf(clausesr, negated_conjecture)

SYNO11-1.p A problem to demonstrate C-reduction

n = -t cnf(clauseq, negated_conjecture)
™M or qorn cnf(clauses, negated_conjecture)
m = I cnf(clauses, negated_conjecture)

q = 1 cnf(clausey, negated_conjecture)

I = —p cnf(clauses, negated_conjecture)
rorporn cnf(clauseg, negated_conjecture)
r = -l cnf(clauser, negated_conjecture)

t cnf(clauseg, negated_conjecture)
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SYNO012-1.p A problem to demonstrate Model Elimination

(bigf(z,y) and big f(z, g(x,y))) = bigg(y, g(z,y)) cnf(clauser, negated_conjecture)
(bigf(z,y) and big_g(y, g(z,y))) = bigf(x, g(z,y)) cnf(clauses, negated_conjecture)
(big_f(x,y) and bigf(g(z,v), g(z,y))) = big-glg(z,y),g(x,y)) cnf(clauses, negated_conjecture)

big_f(x,y) or bigf(g(z,y),9(x,y)) cnf(clausey, negated_conjecture)

big g(g(z,y),g(x,y)) = bigf(x,y) cnf(clauses, negated_conjecture)
big_g(x,y) or big_g(g(x,y), 9(z,v)) cnf(clauseg, negated_conjecture)
big-g(z,y) = —big-g(g(z,v),9(z,y)) cnf(clauser, negated_conjecture)

SYNO013-1.p A problem in quantification theory

m#n cnf(cy, negated_conjecture)
n#k cnf(co, negated_conjecture)
k#m cnf(cs, negated_conjecture)
(element(y,m) and f(y) =m) = y=m cnf(cq, negated_conjecture)

m)
(element(y,m) and f(y) =y) = y=m cnf(es, negated_conjecture)
element(y,m) = (y = m or element(y, f(y))) cnf(cg, negated_conjecture)
element(y,m) = (y = m or element(f(y),y)) cnf(c7, negated_conjecture)
(element(y, v) and element(v,y)) = (y =m or element(y, m) or v =m or v =y)
g(y) =n = (y=n or element(y,n)) cnf(cy, negated_conjecture)
9(y) =y = (y=mn or element(y,n)) cnf(eqp, negated_conjecture)
y =n or element(y,n) or element(y, g(y)) cnf(eq1, negated_conjecture)
y = n or element(y,n) or element(g(y),y) cnf(c12, negated_conjecture)
(element(y,n) and element(y,v) and element(v,y)) = (y=n or v=mn or v =y)
y=m = (y =k or element(y, k)) cnf(c14, negated_conjecture)

y=n = (y=k or element(y,k)) cnf(ep5, negated_conjecture)
element(y, k) = (y=kory=mory=n) cnf(eq6, negated_conjecture)
SYNO014-1.p A problem in quantification theory

m#£n cnf(cy, negated_conjecture)

n=korm=k cnf(co, negated_conjecture)

y=k = (y=j or element(y, j)) cnf(es, negated_conjecture)
element(y,j) = (y=jory=k) cnf(cy, negated_conjecture)
(element(y,m) and f(y) =m) = y=m cnf(cs, negated_conjecture)
(element(y,m) and f(y)=y) = y=m cnf(cg, negated_conjecture)
element(y,m) = (y =m or element(y, f(y))) cnf(e7, negated_conjecture)
element(y,m) = (y =m or element(f(y),y)) cnf(cs, negated_conjecture)
(element(y, v1) an

g(y) =n = (y =mn or element(y,n)) cnf(c10, negated_conjecture)

g(y) =y = (y=n or element(y,n)) cnf(c11, negated_conjecture)

y = n or element(y, n) or element(y, g(y)) cnf(c12, negated_conjecture)

y = n or element(y,n) or element(g(y),y) cnf(ey3, negated_conjecture)
(element(y,n) and element(y,v) and element(v,y)) = (y =n or v =n or v =y)
y=m = (y=k or element(y, k)) cnf(cy5, negated_conjecture)

y=n = (y=k or element(y,k)) cnf(c6, negated_conjecture)
element(y, k) = (y=kory=mory=n) cnf(c17, negated_conjecture)

SYNO014-2.p A problem in quantification theory

r=x cnf(reflexivityish, axiom)

r=y = y==x cnf(symmetryish, axiom)

(z=y and y=2) = z==z cnf(transitivityish, axiom)

(a=b and element(c,a)) = element(c,b) cnf(element_substitutionish;, axiom)
(element(a,b) and a=c) = element(c,b) cnf(element_substitutionishs, axiom)
element(a,a) = (a=k or a=a) cnf(es, negated_conjecture)

a=k = (element(a,a) or a=a) cnf(cy, negated _conjecture)

(f(a)=m and element(a,m)) = a=m cnf(es, negated_conjecture)

(f(a)=a and element(a,m)) = a=m cnf(cg, negated_conjecture)
element(a,m) = (element(a, f(a)) or a=m) cnf(c7, negated_conjecture)
element(a,m) = (element(f(a),a) or a=m) cnf(cg, negated_conjecture)
(element(a,b) and element(b,a)) = (a=b or a=m or element(b,m) or b=m)
g(a)=n = (element(a,n) or a=n) cnf(c10, negated_conjecture)

g(a)=a = (element(a,n) or a=n) cnf(c11, negated_conjecture)

d element(vy,y)) = (y = m or element(y, m) or v1 = m or vy = y)

cnf(cg, negated_conjecture)

cnf(c3, negated_conjecture)

enf(eg, negated_conjecture)

cnf(e14, negated_conjecture)

cnf(cg, negated_conjecture)



element(a, g(a)) or element(a,n) or a=n cnf(c2, negated_conjecture)
element(g(a), a) or element(a,n) or a=n cnf(cy3, negated_conjecture)
(element(a, b) and element (b, a) and element(b,n)) = (a=b or a=n or b=n) cnf(c14, negated_conjecture)
a=m = (element(a, k) or a=k) cnf(eys, negated _conjecture)

a=n = (element(a,k) or a=k) cnf(e16, negated_conjecture)
element(a, k) = (a=n or a=m or a=k) cnf(eq7, negated_conjecture)
—n=a cnf(c1g, negated_conjecture)

—m=n cnf(c19, negated_conjecture)

n=~k cnf(ca0, negated_conjecture)

“m=a cnf(ea1, negated_conjecture)

—k=a cnf(cos, negated_conjecture)

m=k cnf(ca3, negated_conjecture)

SYNO015-1.p A problem in quantification theory

m#n enf(eq, negated _conjecture)

y=k = (y=j or element(y, j)) cnf(ce, negated_conjecture)
element(y,j) = (y=jory=k) cnf(cs, negated_conjecture)
(element(y,m) and f(y) =m) = y=m cnf(ey, negated_conjecture)
(element(y,m) and f(y) =y) = y=m cnf(es, negated_conjecture)
element(y,m) = (y =m or element(y, f(y))) cnf(cg, negated_conjecture)
element(y,m) = (y =m or element(f(y),y)) cnf(er, negated_conjecture)
(element(y, v1) and element(vy,y)) = (y = m or element(y, m) or v = m or v; = y) cnf(cg, negated_conjecture)
g(y) =n = (y=n or element(y,n)) cnf(cy, negated_conjecture)

g(y) =y = (y=n or element(y,n)) cnf(c10, negated_conjecture)

y = n or element(y,n) or element(y, g(y)) cnf(c11, negated_conjecture)
y = n or element(y,n) or element(g(y),y) cnf(eq2, negated_conjecture)
(element(y,n) and element(y,v) and element(v,y)) = (y=mnorv=norv=y) cnf(c3, negated_conjecture)

y=m = (y=k or element(y, k)) cnf(c14, negated_conjecture)
y=n = (y=k or element(y, k)) cnf(cy5, negated_conjecture)
element(y,k) = (y=kory=mory=n) cnf(cq6, negated_conjecture)

SYNO015-2.p A problem in quantification theory

rx=x cnf(reflexivityish, axiom)

=y = y=w cnf(symmetryish, axiom)

(r=y and y=z2) = z==z cnf(transitivityish, axiom)

(a=b and element(c,a)) = element(c,b) cnf(element_substitutionish; , axiom)
(element(a,b) and a=c) = element(c,b) cnf(element_substitutionishsy, axiom)
element(a,a) = (a=k or a=a) cnf(es, negated_conjecture)

a=k = (element(a,a) or a=a) cnf(cy, negated_conjecture)

(f(a)=m and element(a,m)) = a=m cnf(cs, negated_conjecture)

(f(a)=a and element(a,m)) = a=m cnf(cg, negated_conjecture)
element(a,m) = (element(a, f(a)) or a=m) cnf(er, negated _conjecture)
element(a,m) = (element(f(a),a) or a=m) cnf(cg, negated_conjecture)
(element(a, b) and element(b,a)) = (a=b or a=m or element(b,m) or b=m) cnf(cg, negated_conjecture)
g(a)=n = (element(a,n) or a=n) cnf(c10, negated_conjecture)

g(a)=a = (element(a,n) or a=n) cnf(c11, negated_conjecture)
element(a,g(a)) or element(a,n) or a=n  cnf(c12, negated_conjecture)
element(g(a),a) or element(a,n) or a=n cnf(ey3, negated_conjecture)
(element(a,b) and element(b, a) and element(b,n)) = (a=b or a=n or b=n) cnf(c14, negated_conjecture)
a=m = (element(a, k) or a=k) cnf(c5, negated_conjecture)

a=n = (element(a,k) or a=k) cnf(c16, negated_conjecture)

element(a, k) = (a=n or a=m or a=k) cnf(cq7, negated_conjecture)

-n=a cnf(e1s, negated_conjecture)

—m=n cnf(c19, negated_conjecture)

—n=k cnf(co0, negated_conjecture)

—-m=a cnf(ca1, negated_conjecture)

—-k=a cnf(co2, negated_conjecture)

m=k cnf(ea3, negated_conjecture)

SYN028-1.p EW1
qgorp cnf(clause;, axiom)



r cnf(clauses, axiom)

s cnf(clauses, axiom)

ndr) =t cnf(clausey, axiom)

D cnf(clauses, axiom)

-p enf(prove_something, negated_conjecture)

SYN029-1.p EW2

qorp cnf(clauseq, axiom)

p = q cnf(clauses, axiom)

(rand q) = p cnf(clauses, axiom)

T cnf(clausey, axiom)

p = —q cnf(prove_something, negated_conjecture)

SYNO030-1.p EW3

(tand s) = p cnf(clauseq, axiom)

r = s cnf(clauses, axiom)

t = r cnf(clauses, axiom)

(rand q) =t cnf(clausey, axiom)

qg = cnf(clauses, axiom)

qorr enf(clauseg, axiom)

r = q cnf(clauser, axiom)

(sand p) = ¢ cnf(clauseg, axiom)

(pand ¢) = —r cnf(theorem, negated_conjecture)

SYN031-1.p MQW

g(a,a) or g(f(a),a) enf(clausey, axiom)

g(a,a) or g(a, f(a)) cnf(clauses, axiom)

g(a,b) = g(f(b),b) cnf(clauses, axiom)

g(a,b) = g(b, (b)) cnf(clausey, axiom)

g(a,b) = —g(b,a) cnf(theorem, negated_conjecture)

SYNO032-1.p Ances

j = (hora) cnf(three, hypothesis)

horkorj cnf(four, hypothesis)

= (horj) cnf(five, hypothesis)

= b cenf(six, hypothesis)

= c cnf(seven, hypothesis)

= -c cnf(one, hypothesis)

= -b cuf(prove_something, negated_conjecture)

SYN033-1.p DM

p(g(a,b),a,b) cnf(clauses, axiom)

p(a, h(a,b),b) cnf(clauses, axiom)

(p(a,b,c) and p(d,e,b) and p(a,d, f)) = p(f, e, c) cnf(clauses, axiom)

- p(k(a),a,k(a)) cnf(prove_something, negated_conjecture)

SYN034-1.p QW

p(a,a) or p(a, f(a)) cnf(clause;, axiom)

p(a,a) or p(f(a),a) cnf(clauses, axiom)

(p(a,b) and p(b,a)) = —p(b,a) cnf(theorem, negated_conjecture)

SYN035-1.p ROB1

p(a,b) cnf(clause;, axiom)

(p(f(a,b). f(a,b)) and p(b, f(a,0)) = gla,b)  cnf(clauses, axiom)

(a(f(a,b), f(a,t)) and g(a, f(a,b)) and p(f(a,b), £(a,b))) = ~p(b, f(a,b))  enf(theorem, negated conjecture)
SYNO036+41.p Andrews Challenge Problem

(3x: Vy: (bigp(x) <= bigp(y)) <= (Ju: bigq(u) <= Vw: bigq(w))) < (Tzi: Vy1: (bigq(z1) <=
big_q(y1)) <= (Juy: bigp(uy) <= VYw;: bigp(w))) fof(pelsy, conjecture)

SYNO036+2.p Andrews Challenge Problem

(Jz: Vy: (bigp(z) <= bigp(y)) < (Ju: bigq(u) <= Vw: bigp(w))) < (Bxi: Vy1: (bigq(z;) <=
big q(y1)) < (Juy: bigp(u1) <= Vw;: big_q(wy))) fof(pels,, conjecture)

SYNO036-3.p Andrews Challenge Problem

ISR s RS T
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(ng and ng and ng) = —nig cnf(clause; , negated_conjecture)
(ng and ng) = (ng or nyg) cnf(clausesy, negated_conjecture)
(ng and nyg) = (ng or ng) cnf(clauses, negated_conjecture)
Ny O Ng O Mg OF N1 cnf(clausey, negated_conjecture)

(ng and ng) = (ng or nig) cnf(clauses, negated_conjecture)
(ng and nyp) = (ng or ng) cnf(clauseg, negated_conjecture)
(ng and ng) = (ng or nig) cnf(clauser, negated_conjecture)
(ng and nyg) = (ng or ng) cnf(clauses, negated_conjecture)
p(ss) = ng cnf(clauseg, negated_conjecture)

ng = p(zs) cnf(clauseg, negated_conjecture)

p(xr) = ny cnf(clause 1, negated_conjecture)

ny = p(sy) cnf(clause o, negated_conjecture)

ns(Te) = ng cnf(clause; 3, negated_conjecture)

ng = ns(se) cnf(clause 4, negated_conjecture)

(¢(z) and ¢(s5(z))) = ns(x) cnf(clause; 5, negated_conjecture)
q(z) or q(ss5(z)) or n(x) cnf(clause; g, negated_conjecture)
(ns(x) and q(z)) = q(x5) cnf(clause; 7, negated_conjecture)
(ns5(z) and q(z5)) = ¢q(x) cnf(clause; s, negated_conjecture)
q(s4) = ng cnf(clause;g, negated_conjecture)

ng = q(z4) cnf(clauseq, negated_conjecture)

q(z3) = n3 cnf(clausess, negated _conjecture)

ng = q(s3) cnf(clausess, negated_conjecture)

ni(r2) = no cnf(clausess, negated_conjecture)

ng = ni(sz) cnf(clausesy, negated_conjecture)

(p(z) and p(si(z))) = ni(z) cnf(clausess, negated_conjecture)
p(z) or p(s1(z)) or ny(x) cnf(clausess, negated_conjecture)
(n1(x) and p(x)) = p(z1) cnf(clausesr, negated_conjecture)
(n1(x) and p(x1)) = p(x) cnf(clausess, negated_conjecture)
(ng and ny) = ng cnf(clauseqg, negated_conjecture)

T3 O Ny O Ng cnf(clausesp, negated_conjecture)

(ng and ng) = ny cnf(clauses, negated_conjecture)

(ng and ng) = ngs cnf(clausess, negated_conjecture)

(n7 and ng) = nio cnf(clausess, negated_conjecture)

Ty OT Ng OT N1g cnf(clausess, negated_conjecture)

(n7 and nyp) = ng cnf(clausess, negated_conjecture)

(ng and nqp) = nr cnf(clausess, negated_conjecture)

SYNO036A5.p TPS problem X2129

cQ: $i — %o thf(cQ, type)

cP: $i — $o thf(cP, type)

(Fxx: 8i: Vxy: $i: ((cP@xx) <= (cP@xy)) <= (Ixx: $i: (cQQxx) <= Vxy: $i: (cPQxy))) <= (Ixx: $i: Vxy: $i: ((cQQxx
(cQ@xy)) < (Ixx: §i: (cPAxx) <= Vxy: $i: (cQ@xy))) thf(cX2129, conjecture)

SYNO037-1.p Andrews Challenge Problem Variant

(ng and ng and ng) = —nig cnf(clauses , negated_conjecture)
(ng and ng) = (ng or nig) cnf(clauses, negated_conjecture)
(ng and nyp) = (ng or ng) cnf(clauses, negated_conjecture)
N OT Mg O Ng OF N1g cnf(clausey, negated_conjecture)

(ng and ng) = (ng or nig) cnf(clauses, negated_conjecture)
(ng and nyp) = (ng or ng) cnf(clauseg, negated_conjecture)
(ng and ng) = (ng or nig) cnf(clauser, negated_conjecture)
(ng and nyp) = (ng or ng) cnf(clauseg, negated_conjecture)
q(sg) = ng cnf(clauseg, negated_conjecture)

ng = q(z10) cnf(clause; g, negated_conjecture)

p(r9) = nr cnf(clauses, negated_conjecture)

ny = p(s7) cnf(clause; o, negated_conjecture)

ns(rs) = ng cnf(clauses 3, negated_conjecture)

ng = ns(se) cnf(clause; 4, negated_conjecture)

(¢(s5(w)) and q(w)) = ns(w) cnf(clause; 5, negated_conjecture)

q(s5(w)) or g(w) or ns(w) cnf(clausesg, negated_conjecture)



(ns(w) and q(z7)) = q(w) cnf(clause; 7, negated_conjecture)
(w) and q(w)) = q(z7) cnf(clause; s, negated _conjecture)

p(sa) = na cnf(clauseg, negated_conjecture)

ng = p(xe) cnf(clausesg, negated_conjecture)

q(zs) = n3 cnf(clausess, negated _conjecture)

ng = q(s3) cnf(clausess, negated_conjecture)

ni(r4) = no cnf(clausess, negated_conjecture)

ng = ni(sz2) cnf(clausess, negated_conjecture)

(p(z) and p(si(z))) = ni(z) cnf(clausess, negated_conjecture)

p(z) or p(s1(z)) or ny(x) cnf(clausess, negated_conjecture)

(n1(x) and p(x)) = p(x3) cnf(clausesr, negated_conjecture)

(n1(z) and p(z3)) = p(z) cnf(clausess, negated_conjecture)

(ng and ng) = ng cnf(clauseq, negated_conjecture)

N3 OF N4 OF Ng cnf(clausesg, negated_conjecture)

(ng and ng) = ny cnf(clauses, negated_conjecture)

(ng and ng) = ng cnf(clausess, negated_conjecture)

(n7 and ng) = nig cnf(clausess, negated_conjecture)

Ty OT Ng OT N1g cnf(clausess, negated_conjecture)

(n7 and nyp) = ns cnf(clausess, negated_conjecture)

(ng and nqp) = nr cnf(clausess, negated_conjecture)

SYNO037-2.p Andrews Challenge Problem Variant

(mq and ms and p(x1)) = - p(fy(z1)) cnf(clauses , negated_conjecture)
my and m3) = (p(x1) or p(fy(z1))) cnf(clauses, negated_conjecture)
my and p(cx)) = (ms or p(ya)) cnf(clauses, negated_conjecture)

my and p(ys)) = (ms or p(cx)) cnf(clausey, negated_conjecture)
m
m
m

~— —

5 and mg and g(cw)) = q(z1) cnf(clauses, negated_conjecture)

2 and m3 and ¢(z)) = q(cw cnf(clauseg, negated_conjecture)

2 and g(ws) and q(fzs(w2))) ms cnf(clauser, negated_conjecture)
mg = (mg or g(wz) or q(fzs(ws))) cnf(clauseg, negated_conjecture)
(m3 and p(cx)) = (mq or p(y1) cnf(clauseg, negated_conjecture)

(m3 and p(y2)) = (mq or p(cx) cnf(clauses g, negated_conjecture)
(m3 and g(w1) and g(fz2(w1)))

P

~——

= Mo cnf(clauses, negated_conjecture)
ms = (mg or g(wy) or q(fza(wn))) cnf(clause; o, negated_conjecture)
(p(x2) and p(fys(x2))) = (mq or mg) cnf(clause; 3, negated_conjecture)
g(ecw) = (mg or ms or q(z4)) cnf(clauser 4, negated_conjecture)
q(z3) = (mg or ms or g(cw)) cnf(clauses 5, negated_conjecture)
my or mg or p(z2) or p(fys(z2)) cnf(clausesg, negated_conjecture)
(mq and q(u1)) = q(uuy) cnf(clause; 7, negated_conjecture)
(mg and p(v1)) = p(vvy) cnf(clauses s, negated_conjecture)
p(cvv) = mg cnf(clauserg, negated_conjecture)
g(cuu) = my cnf(clauseyy, negated_conjecture)
ma or p(cv) cnf(clauses; , negated_conjecture)
my or g(cu) cnf(clausess, negated _conjecture)

SYNO038-1.p Syntactic formula

Exists X, Exists Y, All Z ((p(X,Y) — (p(X,Z2) <— q(Y,2))) & (p(X,Y) <— (p(Z,2) — q(Z,7)))) —

q(2,2)))

(p(z, f(z,y)) and p(z,y)) = q(y, f(z,y)) cnf(clauser, negated_conjecture)

(p(x,y) and q(y, f(z,y))) = p(z, f(z,y)) cnf(clauses, negated_conjecture)

(p(x,y) and p(f(z,v), f(z,y))) = q(f(z,y), f(z,y)) cnf(clauses, negated_conjecture)
p(z,y) or p(f(x,y), f(z, )) cnf(clausey, negated_conjecture)

q(f ( y), f(z,y) = plz,y) cnf(clauses, negated_conjecture)

q(z, )or q(f(z,y), f(x, )) cnf(clauseg, negated_conjecture)

q(z,y) = —q(f(z,y), f(af Y)) cnf(clauser, negated_conjecture)

SYNO039-1.p A challenge to resolution programs

(s(z, fi(x,21)) and q(z1, f1(z,21))) = p(fi(z,z1), f1(z,21)) cnf(eq, negated _conjecture)
s(z, fi(z,z1)) = (p(fi(z,z1), fr(z,21)) or q(f1(x,x1),21)) cnf(cq, negated _conjecture)
(s(z, fi(z,z1)) and s(z1,21)) = p(fi(z,x1), fi(z,x1)) cnf(es, negated _conjecture)

q(z1, fr(z, 1)) = (p(fi(@,21), fr(z, 21)) or s(fi(x,21),2))  cnf(cs, negated_conjecture)

(q(Z,Y) <—
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(f1(z,21), f1(xz,x1)) or s(fi(x,21), 2) or ¢(f1(z,x1),21) cnf(cs, negated_conjecture)
(x1,21) = (p(fi(z,z1), fi(z,21)) or s(fi(x,21),2)) cnf(cg, negated_conjecture)
q(z1,21) and q(z1, fi(z,21))) = p(fi(z,z1), fi(z,z1)) cnf(er, negated_conjecture)
(z1,21) = (p(fi(z,z1), fr(z,z1)) or q(f1(z,21),21)) cnf(cs, negated_conjecture)
z1,21) and s(z1,21)) = p(fi(z,z1), f1(z,z1)) cnf(eg, negated _conjecture)

z,z) and sz, fi(x,z1))) = —q(x1, fi(z,21)) cnf(c19, negated_conjecture)

) and s(z, fi(z,21))) = q(fi(z,z1),21) cnf(eq1, negated_conjecture)

) and s(z, fi(z,21))) = —s(x1,21) cnf(cq2, negated_conjecture)

) and ¢ xl,fl( ,11))) = s(fi(z,x1),2) cnf(cq3, negated_conjecture)

x,2) = (s(fi(z,z1),2) or q(f1(x,21),21)) cnf(e14, negated_conjecture)

x, T (z

x, T (

z,T <(

and sExl,xl)) (f1 (z,21), 2) cnf(cy5, negated_conjecture)
(
(
)

)

) and ¢(z1, 21) —q(z1, fr(z,21)) cnf(ey6, negated_conjecture)
) and ¢(z1, 21) q(f1(z,z1),21) cnf(c17, negated_conjecture)
)
1

=
) =
) =
andq z1,71)) = —s(x1,21) cnf(cys, negated_conjecture)
and q(z1, fi(z,21))) = s(z,2) enf(er9, negated_conjecture)

= (s(z,z) or q(f1(z,21),21)) cnf(eqp, negated_conjecture)

s(x1,21)) = s(z,x) cnf(co1, negated_conjecture)

(s(z,z) or s(f1(x,x1),2)) cnf(co2, negated_conjecture)
), z) or q(f1(z,x1),21) cnf(ce3, negated_conjecture)
x1,21) = (s(z,z) or s(f1(z,21),2)) cnf(caq, negated_conjecture)
(21,21) and q(x1, fi(z,21))) = s(z,x) enf(egs, negated_conjecture)
q(z1,21) = (s(z,2) or q(fi(x,z1),21)) cnf(co, negated _conjecture)
(q(z1,21) and s(z1,21)) = s(z,x) cnf(ca7, negated_conjecture)

SYNO040+1.p Pelletier Problem 1
A biconditional version of the 'most difficult’ theorem proved by the original Logic Theorist.
(p = q <= (g = —p) fof(pel;, conjecture)

SYNO040-1.p Pelletier Problem 1

A biconditional version of the 'most difficult’ theorem proved by the original Logic Theorist.
p = q cnf(clauser , negated_conjecture)

q =D cnf(clauses, negated_conjecture)

-q cnf(clauses, negated_conjecture)

P cnf(clausey, negated_conjecture)

SYNO040A4.p Pelletier Problem 1

include(’Axioms/LCL010"0.ax")

p: $i — %o thf(p_type, type)

q: $i — $o thf(q-type, type)

ivalid@(iequiv@(iimplies@(iatom@p)Q(iatom@q) ) Q(iimplies@(inot @ (iatom@q) ) Q(inot@(iatom@p)) )) thf(pel;, conjecture

SYNO041+1.p Pelletier Problem 3

3: The hardest theorem proved by a breadth-first logic theorist.

-p = q = (¢g = p) fof(pels, conjecture)

SYNO041-1.p Pelletier Problem 3, 16

3: The hardest theorm proved by a breadth-first logic theorist. 16:A surprising theorem of propositional logic.

P cnf(clause; , negated_conjecture)
—q cnf(clauses, negated_conjecture)
q cnf(clauses, negated_conjecture)
—p cnf(clausey, negated_conjecture)

SYNO041A4.p Pelletier Problem 3

include(’Axioms/LCL010"0.ax”)

p: $1 — $o thf(p_type, type)

q: $i — %o thf(q_type, type)

ivalid@(iimplies@(inot@(iimplies@(iatom@p)@(iatom@q) ) ) @(iimplies@(iatom@q) @(iatom@p) ) ) thf(pels, conjecture)

SYNO044+1.p Pelletier Problem 10

A reasonably simple probloem designed to see whether 'natural’ systems correctly manipulate premises.
q=r fof(pell0,, axiom)

r = (pand q) fof(pell0,, axiom)

p = (qorr) fof(pell0;, axiom)
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p <= q fof(pel;, conjecture)

SYNO044-1.p Pelletier Problem 10
A reasonably simple probloem designed to see whether 'natural’ systems correctly manipulate premises.

q=r cnf(clauses, axiom)

r =D cnf(clauses, axiom)

r = q cnf(clauses, axiom)

p = (qorr) cnf(clausey, axiom)

p = —gq cnf(clauses, negated_conjecture)
por q cnf(clauseg, negated_conjecture)

SYNO044A4.p Pelletier Problem 10

include(’Axioms/LCL010"0.ax")

p: $i — $o thf(p_type, type)

q: $i — %o thf(q-type, type)

r: $i — %o thf(r_type, type)

ivalid@(iimplies@(iatom@Qq) Q(iatom@r)) thf(pell0,, axiom)
ivalid@(iimplies@(iatom@r)@Q(iand @ (iatom@p) @ (iatom@gq))) thf(pell0,, axiom)
ivalid@(iimplies@(iatom@p)Q(ior@(iatom@q)@(iatom@r))) thf(pell04, axiom)
ivalid@(iequiv@(iatom@p)@(iatom@q)) thf(pel,y, conjecture)

SYNO04541.p Pelletier Problem 13
(por (¢gandr)) < ((porq)and (porr)) fof(pel, 5, conjecture)

SYNO045-1.p Pelletier Problem 13

por q cnf(clauseq, negated_conjecture)
porr cnf(clauses, negated_conjecture)
-p cnf(clauses, negated_conjecture)

q = —r cnf(clausey, negated_conjecture)

SYNO045A4.p Pelletier Problem 13

include(’Axioms/LCL010"0.ax")

p: $1 — $o thf(p_type, type)

q: $i — %o thf(q-type, type)

r: $i — %o thf(r_type, type)
ivalid@(iequiv@(ior@(iatom@p)@(iand @ (iatom@Qq) @ (iatom@r)))@Q(iand Q(ior@(iatom@p)Q(iatom@Qq) ) Q(ior@(iatom@p)Q(ia

SYNO045A7.p Pelletier Problem 13

include(’Axioms/LCL015°0.ax”)

include(’Axioms/LCL013"5.ax")

include(’Axioms/LCL015"1.ax”)

r: $i — %o thf(r_type, type)

q: $i — %o thf(q_type, type)

p: $i — %o thf(p_type, type)

mvalid@(mand@(mbox_s;@(mimplies@(mor@(mbox_s, @p)@(mand@(mbox_s,Qq)Q(mbox_s,@r)))Q(mand@(mor@(mbox_s

SYNO046+1.p Pelletier Problem 15
(p = q) < (—porg) fof(pely 5, conjecture)

SYNO046-1.p Pelletier Problem 15

p = q cnf(clauses , negated_conjecture)
D cnf(clauses, negated_conjecture)
—q cnf(clauses, negated_conjecture)

SYNO046A4.p Pelletier Problem 15

include(’Axioms/LCL010"0.ax")

p: $1i — %o thf(p_type, type)

q: $i — %o thf(q_type, type)

ivalid@(iequiv@(iimplies@(iatom@p)@Q(iatom@q) ) Q(ior@(inotQ(iatom@p))@Q(iatom@q))) thf(pel;s, conjecture)
SYNO047+1.p Pelletier Problem 17

A problem which appears to not be provable by [BBH72]. For details of why not, see [Pel82] p.135f.

((pand (¢ = 1)) = s) < ((mporqors)and (-por —r or s)) fof(pel;;, conjecture)

SYNO047-1.p Pelletier Problem 17
A problem which appears to not be provable by [BBH72]. For details of why not, see [Pel82] p.135f.
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D cnf(clause; , negated_conjecture)

p = (qors) cnf(clauses, negated_conjecture)
(pandr) = s cnf(clauses, negated_conjecture)
-s cnf(clausey, negated_conjecture)

q=r cnf(clauses, negated_conjecture)

SYNO047A4.p Pelletier Problem 17
include(’Axioms/LCL010"0.ax")

p: $i — $o thf(p_type, type)

q: $i — %o thf(q-type, type)

r: $i — $o thf(r_type, type)

5: %1 — $o thf(s_type, type)
ivalid@(iequiv@(iimplies@(iand @(iatom@p)Q(iimplies@(iatom@Qq)@Q(iatom@r) ) )@(iatom@s) )@ (iand @(ior@(inot@(iatom@p)
SYNO048+1.p Pelletier Problem 18

Jy: Va: (bigf(y) = bigf(z)) fof(pel, g, conjecture)
SYNO048-1.p Pelletier Problem 18

big_f(x) cnf(clauses, negated_conjecture)

- big_f(f(z)) cnf(clauses, negated_conjecture)

SYNO049+1.p Pelletier Problem 19

Jz: Yy, z: ((big-p(y) = bigq(z)) = (big-p(z) = big-q(z))) fof(pel, 4, conjecture)
SYNO049-1.p Pelletier Problem 19

big p(f(x)) = big_q(g(x)) cnf(clauser, negated_conjecture)

big p(x) cnf(clauses, negated_conjecture)

- big-q(x) cnf(clauses, negated_conjecture)

SYNO049A5.p TPS problem PELL19

cQ: $i — $o thf(cQ, type)

cP: $i — $o thf(cP, type)

Ixx: $i: Vxy: $i, xz: $i: (((cP@Qxy) = (cQ@xz)) = ((cP@xx) = (cQQ@xx))) thf(cPELLjg, conjecture)
SYNO050+1.p Pelletier Problem 20

Va,y: Jz: Vw: ((big_p(z) and big_q(y)) = (bigr(z) and bigs(w))) = Jxz1,y1: ((big_p(z1) and bigq(y1)) =
3z1: bigr(z1)) fof(pelyy, conjecture)

SYNO050-1.p Pelletier Problem 20

(big_p(y) and big_q(z)) = bigr(f(y, 2)) cnf(clauseq, negated_conjecture)
(big_p(y) and big_q(z)) = big-s(x) cnf(clauses, negated_conjecture)

big_p(a) cnf(clauses, negated_conjecture)
big_q(b) cnf(clausey, negated_conjecture)
- big.r(w) cnf(clauses, negated_conjecture)

SYNO051+1.p Pelletier Problem 21

A moderately tricky problem, especially for 'natural’ systems with ’strong’ restrictions on variables generated from
existential quantifiers.

Jz: (p = Dbig-f(x)) fof(pel21,, axiom)

Jz: (bigf(x) = p) fof(pel21,, axiom)

Jz: (p < bigf(z)) fof(pely, , conjecture)

SYNO051-1.p Pelletier Problem 21

A moderately tricky problem, especially for 'natural’ systems with ’strong’ restrictions on variables generated from
existential quantifiers.

p = bigf(a) cnf(clause;, axiom)

big f(b) = p cnf(clauses, axiom)

p or bigf(x) cnf(clauses, negated_conjecture)

bigf(z) = -p cnf(clauseys, negated_conjecture)

SYNO051A5.p TPS problem PELL21

p: $o thf(p, type)

cF: $i — $o thf(cF, type)

(Fxx: $i: (p = (cF@xx)) and Ixx: $i: ((cFOGxx) = p)) = Ixx: $i: ((p = (cFQxx)) and ((cF@xx) =
D)) thf(cPELL2s, conjecture)

SYNO052+1.p Pelletier Problem 22
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Va: (p < bigf(z)) = (p < Vaxi: bigf(x)) fof(pelys, conjecture)

SYNO052-1.p Pelletier Problem 22

big f(z) = p cnf(clauses , negated_conjecture)

p = bigf(z) cnf(clauses, negated_conjecture)
big_f(y) or p cnf(clauses, negated_conjecture)

p = -—bigf(a) cnf(clausey, negated_conjecture)
big f(a) = big.f(y) cnf(clauses, negated_conjecture)

SYNO052AT7.p Pelletier Problem 22

include(’Axioms/LCL015°0.ax")

include(’Axioms/LCL013"5.ax")

include(’Axioms/LCL015"1.ax”)

p: $i — $o thf(p_type, type)

big_f: mu — $i — $o thf(big_f_type, type)

mvalid@(mbox_s;@(mimplies@(mbox_s; @(mforall_ind@Az: mu: (mand@(mbox_s;@(mimplies@(mbox_s;@p)@(mbox_s;@Q(big

SYNO053+1.p Pelletier Problem 23
Va: (p or bigf(x)) <= (p or Va;: bigf(z1)) fof(pelys, conjecture)

SYNO053-1.p Pelletier Problem 23

p or big_f(x) or big_{(y) cnf(clauser, negated_conjecture)

p or big_f(z) or big_f(b) cnf(clauses, negated_conjecture)
-p cnf(clauses, negated_conjecture)

big_f(a) = (p or bigf(y)) cnf(clausey, negated_conjecture)
big_f(a) = —bigf(b) cnf(clauses, negated_conjecture)

SYNO054+1.p Pelletier Problem 24

—Ja: (big-s(z) and big_q(x)) fof(pel24,, axiom)

Va: (big_p(x) = (big_q(z) or bigr(z))) fof(pel24,, axiom)
—3Jx: bigp(x) = Ty: bigq(y) fof(pel24,, axiom)

Va: ((bigq(z) or bigr(z)) = bigs(z)) fof(pel24,, axiom)
Jz: (big_p(z) and big_r(zx)) fof(pely,, conjecture)

SYNO054-1.p Pelletier Problem 24
big_s(z) = - bigq(z) cnf(clausey , axiom)
big_p(z) = (big-q(z) or big.r(z)) cnf(clauses, axiom)
blg _p(a) or big_q(b) enf(clauses, axiom)

() = bigs(z) cnf(clausey, axiom)
blgl(l‘) = bigs(z) cnf(clauses, negated_conjecture)
big_p(x) = - bigr(x) cnf(clauseg, negated_conjecture)

SYNO055+1.p Pelletier Problem 25

Jz: big-p(z) fof(pel25, , axiom)

Va: (bigf(z) = (—big-g(x) and big-r(zx))) fof(pel25,, axiom)

Va: (bigp(x) = (big-g(z) and big_f(z))) fof(pel255, axiom)

Va: (bigp(x) = big_q(x)) or Iz: (big_p(z) and big_r(z)) fof(pel25,, axiom)
Jz: (big_q(z) and big_p(x)) fof(pelys, conjecture)

SYNO055-1.p Pelletier Problem 25

big_p(a) cnf(clause;, axiom)

(big_f(x) and big-g(x)) = -—bigr(z) cnf(clauses, axiom)

= big f(z) cnf(clauses, axiom)

= big_g(z) cnf(clausey, axiom)

= (big_q(z) or big_p(b)) cnf(clauses, axiom)

= (big_q(z) or big_r(b)) cnf(clauseg, negated_conjecture)
big-q(z) = —bigp(x) cnf(clauser, negated_conjecture)

SYNO055A5.p TPS problem PELL25
cP:$i— %0  thf(cP, type)
cQ: $i — %o thf(cQ, type)
cR: $i — $o thf(cR, type)
cF: $i — $o thf(cF, type)
cG: $i — %o thf(cG, type)

8
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(Fxx: $i: (cP@xx) and Vxx: $i: ((cF@Gxx) = (-cG@xx and cR@xx)) and Vxx: $i: ((cP@xx) = (cGQxx and cFQ@xx)) and (v
(cQ@xx)) or Ixx: $i: (cP@xx and cR@xx))) = Ixx: $i: (cQ@xx and cPQ@xx) thf(cPELLgs, conjecture)

SYNO056+1.p Pelletier Problem 26

Jz: big_p(x) < Jy: bigq(y) fof(pel26,, axiom)

Va,y: ((big-p(z) and big_q(y)) = (bigxr(z) < bigs(y))) fof(pel26,, axiom)
Va: (bigp(z) = bigr(z)) < Vy: (big.q(y) = bigs(y)) fof(pelyg, conjecture)

SYNO056-1.p Pelletier Problem 26

big_p(z) = bigq(a) cnf(clausey , axiom)

big_q(z) = Dbig-p(b) cnf(clauses, axiom)

(big_p(z) and big_q(y) and bigr(z)) = bigs(y) cnf(clauses, axiom)
(big_p(z) and big_q(y) and bigs(y)) = bigr(x) cnf(clausey, axiom)
(big_p(z) and big_q(z)) = (big_r(z) or big_s(z)) cnf(clauses, axiom)
big_p(x) = (big_p(c) or bigr(z)) cnf(clauseg, negated_conjecture)
(big_p(z) and bigr(c)) = blg 1(x) cnf(clauser, negated_conjecture)
= (big_q(d) or big-s(x))

big_q(x) cnf(clauseg, negated_conjecture)
(big_q(x) and big-s(d)) = big-s(x) cnf(clauseg, negated_conjecture)
big_p(c) or big_q(d) cnf(clause;o, negated_conjecture)

big_r(c) = big_q(d) cnf(clauses 1, negated_conjecture)

big_s(d) = big_p(c) cnf(clause; 2, negated_conjecture)

bigr(c) = -bigs(d) cnf(clause; s, negated_conjecture)

SYNO056A5.p TPS problem PELL26

cR: $i — $o thf(cR, type)

cP: $i — $o thf(cP, type)

cS: $i — $o thf(cS, type)

cQ: $i — %o thf(cQ, type)

((Fxx: $i: (cP@xx) = Ixx: $i: (cQ@xx)) and (Ixx: $i: (cQ@xx) = Ixx: $i: (cPQ@xx)) and Vxx: $i,xy: $i: ((cP@xx and cQ@:s
(((cR@xx) = (cS@xy)) and ((cS@xy) = (cRQ@xx))))) = ((Vxx: $i: ((cP@xx) = (cRGxx)) = Vxx: §i: ((cQ@xx) =
(cS@xx))) and (¥xx: $i: ((cQ@xx) = (cS@xx)) = Vxx: $i: ((cP@Qxx) = (cRQxx)))) thf(cPELLgg, conjecture)

SYNO057+1.p Pelletier Problem 27

Jz: (big-f(x) and —big_g(z)) fof(pel27,, axiom)

Va: (bigf(z) = big-h(z)) fof(pel27,, axiom)

Va: ((big_j(z) and big-i(z)) = bigf(x)) fof(pel275, axiom)

Jz: (big-h(z) and —big-g(x)) = Vai: (bigi(r;) = —big-h(x;)) fof(pel27,, axiom)
Va: (bigj(z) = - bigi(x)) fof(pely;, conjecture)

SYNO57-1.p Pelletier Problem 27

big_f(a) cnf(clause; , axiom)

- big_g(a) cnf(clauses, axiom)

big f(x) = big_h(z) cnf(clauses, axiom)

(big_j(x) and big-i(z)) = big-f(x) cnf(clausey, axiom)

(big-h(z) and big-i(y) and big_h(y)) = big-g(x) cnf(clauses, axiom)
big_j(b) cnf(clauseg, negated_conjecture)

big_i(b) cnf(clauser, negated_conjecture)

SYNO57A5.p TPS problem PELL27

cl: $i — $o thf(c, type)

cJ: $i — $o thf(cJ, type)

cH: $i — $o  thi(cH, type)

cG: $i — %o thf(cG, type)

cF: $i — $o thf(cF, type)

(Fxx: $i: (cF@xx and —c¢GQxx) and Vxx: $i: ((cF@Qxx) = (cHGQxx)) and Vxx: $i: ((cJ@xx and cl@xx) = (cFQxx)) and (3x
Vxx: $i: ((cl@xx) = —cH@xx))) = Vxx: $i: ((cJ@xx) = - cl@xx) thf(cPELLg7, conjecture)

SYNO058+1.p Pelletier Problem 28

Va: (big-p(x) = Vz: bigq(z)) fof(pel28,, axiom)

Va: (big_q(x) or big_r(z)) = Jz;: (big-q(z1) and big_s(z1)) fof(pel28,, axiom)
Jz: bigs(x) = Vaip: (bigf(z1) = big_g(z1)) fof(pel285, axiom)

Va: ((big_p(x) and bigf(x)) = bigg(z)) fof(pelyg, conjecture)

SYNO58-1.p Pelletier Problem 28

8



big_p(z) = bigq(y) cnf(clausey , axiom)

big_q(b) = big-q(c) cnf(clauses, axiom)

big_q(b) = big-s(c) cnf(clauses, axiom)

bigr(b) = big-q(c) cnf(clausey, axiom)

big_r(b) = big_s(c) cnf(clauses, axiom)

(big_s(y) and big_f(x)) = big_g(x) cnf(clauseg, axiom)
big_p(d) cnf(clauser, negated_conjecture)

big_f(d) cnf(clauseg, negated_conjecture)

- big-g(d) cnf(clauseg, negated_conjecture)

SYNO058A5.p TPS problem PELL2S

cG: $i — %o thf(cG, type)

cF: 81— 8o thi(cF, type)

cP: $i — $o thf(cP, type)

cS: $i — $o thf(cS, type)

cQ: $i — %o thf(cQ, type)

cR: $i — $o thf(cR, type)

(Vxx: $i: ((cP@xx) = Vxxp: $i: (cQQxxy)) and (Vxx: $i: (cQ@xx or cR@xx) = Ixx: $i: (cQ@xx and ¢S@xx)) and (Ixx: $i:
Vxx: $i: ((cF@xx) = (cG@xx)))) = Vxx: $i: ((cP@xx and cF@xx) = (cGQxx)) thf(cPELLgg, conjecture)

SYNO059+1.p Pelletier Problem 29

Jz: big-f(x) fof(pel29,, axiom)

Jy: big_g(y) fof(pel29,, axiom)

(Vz: (bigf(z) = big-h(z)) and Vu: (big_g(u) = bigj(u))) < VYw,y: ((bigf(w) and big-g(y)) = (big-h(w) and big_j(y))

SYNO059-1.p Pelletier Problem 29

big_f(a) cnf(clause; , axiom)
big_g(b) cnf(clauses, axiom)
(big_f

(z) and big_f(y) and big_g(z)) = (big_h(z) or big_h(y)) cnf(clauses, negated_conjecture)
(big_f(z) and big_f(y) and big_g(z)) = (big_h(x) or big_j(z)) cnf(clausey, negated_conjecture)
big_f(z) = (big-h(z) or big_f(e) or big-g(f)) cnf(clauses, negated_conjecture)

(big_f(x) and big_j(f)) = (big-h(x) or bigf(e)) cnf(clauseg, negated _conjecture)

(big_f(x) and big-h(e)) = (big_-h(x) or big-g(f)) cnf(clauser, negated_conjecture)

(big_f(x) and big-h(e) and big_j(f)) = big-h(z) cnf(clauseg, negated_conjecture)

(big_g(x) and big_f(y) and big_g(z)) = (big-j(x) or big_-h(y)) cnf(clauseg, negated_conjecture)
(big_g(x) and big_f(y) and big_g(z)) = (big-j(x) or big_j(z)) cnf(clause; o, negated_conjecture)
big_g(z) = (big-j(x) or big_f(e) or big_g(4)) cnf(clause; 1, negated_conjecture)

(big_g(x) and big_j(f)) = (big_j(z) or big_f(e)) cnf(clause; o, negated_conjecture)

(big_g(z) and big_h(e)) = (big_j(x) or big_g(f)) cnf(clause; 3, negated_conjecture)

(big_g(z) and big_h(e) ) cnf(clause 4, negated_conjecture)

( )

and big_j(f)) = big.j(z
big_f(x) and big_g(y)) = (bigf(c) or big-h(z) cnf(clauses 5, negated_conjecture)
(big_f(x) and big-g(y)) = (big_f(c) or big-j(y)) cnf(clause; g, negated_conjecture)
big_f(c) or big_f(e) or big-g(f) cnf(clause; 7, negated_conjecture)
big_j(f) = (bigf(c) or big_f(e)) cnf(clauses g, negated_conjecture)
big_-h(e) = (big_f(c) or big-g(f)) cnf(clause; g, negated _conjecture)
(big_h(e) and bigj(f)) = big-f(c) cnf(clauseq, negated_conjecture)
(bigf(z) and big_g(y)) = (big-g(d) or big_-h(z)) cnf(clausess , negated_conjecture)
(big_f(x) and big_g(y)) = (big_g(d) or big_j(y)) cnf(clausess, negated_conjecture)
big_g(d) or big_f(e) or big_g(f) cnf(clausess, negated_conjecture)
big j(f) = (big.g(d) or big_f(e)) cnf(clausesy, negated_conjecture)

) =

e

\_/\_/
~—_ —

big h(e (big_g(d) or big_g(f)) cnf(clausess, negated_conjecture)

(big-h(e) and big_j(f)) = big_g(d) cnf(clausess, negated_conjecture)

big_h(c) and big_j(d) and big_f(z) and big_g(y)) = big-h(z) cnf(clausesr, negated_conjecture)
) and big_f(x) and big-g(y)) = big-j(y) cnf(clausess, negated_conjecture)
)) = (bigf(e) or big_g(f)) cnf(clausesg, negated_conjecture)

) cnf(clausesp, negated_conjecture)

) cnf(clauses; , negated_conjecture)

1) cnf(clausess, negated_conjecture)

(

(

(big_h(c) and big_j

(big_h(c) and big_j(d) and big_j(f)) = big-f(e)
(big-h(c) and big-h(e)) = (big_j(d) or big-g(f)
(big_h(c) and big_j(d) and big_h(e)) = - big_j(

(e) (
(c) (d

b1g _h(e) and big_j(d
(c) (d
(c) d
(c)

SYNO059A5.p TPS problem PELL29
cJ: $i — $o thf(cJ, type)
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cG: $i — $o thf(cG, type)

cH: $i — $o thf(cH, type)

cF:8i — 80 thi(cF, type)

(Fxx: $i: (cF@xx) and Ixx: $i: (cG@xx)) = (((Vxx: $i: ((cF@xx) = (cH@xx)) and Vxx: $i
(cJ@xx))) = Vxx: $i, xy: $i: ((cF@xx and ¢cG@xy) = (cH@xx and c¢J@xy))) and (Vxx: $i, xy: $i: (
(cH@xx and c¢J@xy)) = Vxx: $i: ((cG@xx) = (cJ@xx)))) thf(cPELLyg, conjecture)

SYNO060+1.p Pelletier Problem 30

Va: ((bigf(z) or big_g(z)) = —big-h(x) fof(pel30, , axiom)

Va: ((bigg(z) = —big-i(x)) = (big-f(x) and big_h(z))) fof(pel30,, axiom)
Va: bigi(z) fof(pelsq, conjecture)

SYNO060-1.p Pelletier Problem 30

big_f(z) = -—big-h(x) cnf(clausey, axiom)
big_g(x) or big_f(x) cnf(clauses, axiom)
big_g(z) = -—bigh(x) cnf(clauses, axiom)
big-g(x) or big_h(z) cnf(clausey, axiom)

ir ((cG@xx) =
(cF@xx and cG@Qxy) =

big-i(x) or big_f(x) cnf(clauses, axiom)
big_i(x) or big_h(x) cnf(clauseg, axiom)
- big_i(a) cnf(clauser, negated_conjecture)

SYNO061+1.p Pelletier Problem 31

=3z (bigf(z) and (big_g(z) or big-h(z))) fof(pel3l,, axiom)
Jz: (big-i(x) and big_f(x)) fof(pel31,, axiom)

Vax: (- big-h(z) = bigj(x)) fof(pel315, axiom)

Jz: (big_i(x) and big_j(x)) fof(pels;, conjecture)

SYNO061-1.p Pelletier Problem 31
big_f(z) = -big_g(z) cnf(clausey , axiom)

big f(x) = - big h(x) cnf(clauses, axiom)
big_i(a) cnf(clauses, axiom)
big_f(a) cnf(clausey, axiom)

big_h(x) or big_j(x) cnf(clauses, axiom)
big_i(z) = —bigj(x) cnf(clauseg, negated_conjecture)

SYNO062+1.p Pelletier Problem 32

Va: ((bigf(z) and (big-g(x) or big-h(z))) = big-i(z)) fof(pel32,, axiom)
Va: ((big-i(z) and big-h(z)) = bigj(z)) fof(pel32,, axiom)

Va: (bigk(xz) = big-h(zx)) fof(pel32;, axiom)

Va: ((bigf(z) and big k(x)) = bigj(zx)) fof(pels,, conjecture)

SYNO062-1.p Pelletier Problem 32

(big_f(x) and big-g(x)) = big-i(x) cnf(clausey , axiom)
(big_f(x) and big_-h(z)) = big.i(z) cnf(clauses, axiom)
(big_i(z) and big_h(x)) = bigj(z) cnf(clauses, axiom)
big k(x) = big_h(x) cnf(clausey, axiom)

big_f(a) cnf(clauses, negated_conjecture)

big k(a) cnf(clauseg, negated_conjecture)

- big_j(a) cnf(clauser, negated_conjecture)

SYNO063+1.p Pelletier Problem 33

Va: ((big-p(a) and (big_p(z) = big-p(b))) = big-p(c)) < Vzi: ((—big-p(a) or big_-p(z1) or big_p(c)) and (- big_p(a) or

SYNO063-1.p Pelletier Problem 33

big_p(a) cnf(clauser, negated_conjecture)

big_p(a) = (big-p(z) or big_p(c) or big_p(y)) cnf(clauses, negated_conjecture)

(big_p(a) and big_p(b)) = big_p(c) cnf(clauses, negated_conjecture)

= big_p(c) cnf(clausey, negated_conjecture)

(big_p(e) and big_p(d)) = big_p(b) cnf(clauses, negated_conjecture)

(big_p(a) and big_p(d)) = (big_p(x) or big_p(c) or big_p(b)) cnf(clauses, negated_conjecture)
(big_p(e) and big_p(a)) = (big_p(b) or big_p(x) or big_p(c)) cnf(clauser, negated_conjecture)
SYNO063-2.p Pelletier Problem 33

big_p(a) = bigp(c) cnf(pel33,, negated_conjecture)
big_p(a) cnf(pel33,, negated_conjecture)
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—big_p(c) cnf(pel33;, negated_conjecture)

SYNO064+1.p Pelletier Problem 35
Jz,y: (bigp(z,y) = Vz,w: bigp(z,w)) fof(pelss, conjecture)

SYNO064-1.p Pelletier Problem 35
big_p(z,y) cnf(clauses, negated_conjecture)
- big_p(f(z,y), g(x,y)) cnf(clauses, negated_conjecture)

SYNO064A5.p TPS problem PELL35
cP: $i — $i — $o thf(cP, type)
Ixx: $i, xy: $i: ((cP@xx@xy) = Vxxg: $i,xy,: $i: (cPQxx0Qxy,)) thf(cPELLj3s, conjecture)

SYNO065+1.p Pelletier Problem 36

Va: Jy: big-f(z,y) fof(pel36,, axiom)

Va: Jy: big-g(x,y) fof(pel36,, axiom)

Va,y: ((big-f(x,y) or big_g(z,y)) = Vz: ((bigf(y, 2) or big_g(y,z)) = big-h(z,z2))) fof(pel36;, axiom)
Va: Jy: big-h(z,y) fof(pelsg, conjecture)

SYNO065-1.p Pelletier Problem 36

big_f(x, f(x)) cnf(clauses , axiom)

big-g(z, g(x)) cnf(clauses, axiom)

(big_f(x,y) and bigf(y, z)) = big-h(z,z2) cnf(clauses, axiom)

(big_f(x,y) and big_g(y,z)) = big-h(z,z2) cnf(clausey, axiom)

(big_g(x,y) and bigf(y,z)) = big-h(z,z2) cnf(clauses, axiom)

(big_g(z,y) and big_g(y,2)) = big h(x, z) cnf(clauseg, axiom)

—big_h(a,x) cnf(clauser, negated_conjecture)

SYNO066+1.p Pelletier Problem 37

Vz: Jw: Va: Jy: ((big_p(x, z) = big_p(y,w)) and big_p(y, z) and (big-p(y,w) = Ju: big_-q(u, w))) fof(pel37,, axiom)
YV, z: (-bigp(x,z) = Jy: bigq(y, 2)) fof(pel37,, axiom)

Jz,y: bigq(x,y) = Vz: bigr(z,2) fof(pel375, axiom)

Va: Jy: big r(x, y) fof(pels;, conjecture)

SYNO066-1.p Pelletier Problem 37

big p(y,z) = bigp(f(x,y),g(x)) cnf(clause;, axiom)

big_p(f(x,y),x) cnf(clauses, axiom)

bigp(f(z,y),g9(x)) = big-q(h(z,y), g(x)) cnf(clauses, axiom)

big_p(x,y) or big_q(i(z,y), x) enf(clausey, axiom)

big q(z,y) = bigr(z,2) cnf(clauses, axiom)

—big.r(a, z) cnf(clauseg, negated_conjecture)

SYNO067+1.p Pelletier Problem 38

Va: ((big_p(a) and (big_p(x) = Jy: (big_p(y) and bigr(z,y)))) = Iz, w: (big_-p(z) and big_r(z,w) and bigr(w, z))) <=
Va1: ((—big-p(a) or big_p(z1) or Jz1,w;: (big-p(z1) and big.r(x;,w;) and bigr(wy, 21))) and (- big_p(a) or = Jy;: (big-p(y1
SYNO068+1.p Pelletier Problem 44

Va: (bigf(zx) = (Jy: (big-g(y) and big-h(x,y)) and Jy;: (big-g(y1) and —big-h(z,y1)))) fof(peld4,, axiom)

Fz: (big_j(x) and Vy: (big_g(y) = big-h(z,y))) fof(peld4,, axiom)

Jz: (big_j(x) and —bigf(x)) fof(pely,, conjecture)

SYNO068-1.p Pelletier Problem 44

big_f(z) = big-g(f(x)) cnf(clausey, axiom)

big_f(z) = bigh(z, f(z)) cnf(clauses, axiom)
big_f(z) = big-g(g(x)) cnf(clauses, axiom)
big f(xz) = - bigh(x,g(z)) cnf(clausey, axiom)
big_j(a) cnf(clauses, axiom)

big_g(z) = big-h(a,z) cnf(clauseg, axiom)

big_j(z) = bigf(z) cnf(clauser, negated_conjecture)

SYNO069+1.p Pelletier Problem 45

Va: ((bigf(z) and Vy: ((big-g(y) and big-h(x,y)) = big_j(z,y))) = Yyi: (big_-g(y1) and big-h(z,y1) and big-k(y1))) fof
—Jy: (bigl(y) and bigk(y)) fof(peld5,, axiom)

Jz: (big-f(x) and Vy: (big-h(x,y) = big1(y)) and Vy;: ((big-g(y1) and big-h(x,y1)) = bigj(z,y1))) fof(peld5;, axiom)
Jz: (big_f(x) and = Jy: (big-g(y) and big-h(z,y))) fof(pelys, conjecture)

SYNO069-1.p Pelletier Problem 45

~— ~—
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(big_f(x) and big_g(y) and big_h(x,y)) = (big-g(f(z)) or bigk(y)) cnf(clauses , axiom)
(big_f(x) and big-g(y) and big_h(x,y)) = (big-h(z, f(z)) or bigk(y)) cnf(clauses, axiom)
(big_f(x) and big-j(x, f(x)) and big-g(y) and big_h(x,y)) = big-k(y) cnf(clauses, axiom)
big1(x) = —bigk(z) cnf(clausey, axiom)

big_f(a) cnf(clauses, axiom)

big h(a,z) = bigl(x) cnf(clauseg, axiom)

(big_g(x) and big_h(a,z)) = bigj(a,x) cnf(clauser, axiom)

big_f(z) = big-g(g(x)) cnf(clauses, negated_conjecture)

bigf(z) = big-h(x,g(z)) cnf(clauseg, negated_conjecture)

SYNO070+1.p Pelletier Problem 46

Ve, y: ((bigf(x) and ((big-f(y) and big h(y,z)) = bigg(y))) = bigg(x)) fof(pel46, , axiom)

Jz: (big-f(x) and —big_g(z)) = TJzi: (bigf(z1) and —big_g(z1) and Vy: ((big-f(y) and —~big_g(y)) = bigj(z1,v)))
Va,y: ((big-f(x) and bigf(y) and big_h(x,y)) = -bigj(y,z)) fof(peld6;, axiom)

Va: (bigf(x) = bigg(x)) fof(pelyg, conjecture)

SYNO70-1.p Pelletier Problem 46

big_f(z) = (big-f(f(x)) or big_g(z)) cnf(clause;, axiom)

big_f(z) = (big-h(f(z),z) or big-g(x)) cnf(clauses, axiom)

(big_f(x) and big_g(f(z))) = big_g(x) cnf(clauses, axiom)

big_f(z) = (big-g(x) or big_f(a)) cnf(clausey, axiom)

(big_f(z) and big_g(a)) = big_g(x) cnf(clauses, axiom)

(big_f(x) and big_f(y)) = (big_g(z) or big_g(y) or big_j(a,y)) cnf(clauseg, axiom)
(big_f(x) and big_f(y) and big-h(x,y)) = - bigj(y,x) cnf(clauser, axiom)
big_f(b) cnf(clauseg, negated_conjecture)

—big_g(b) cnf(clauseg, negated_conjecture)

SYNO71+1.p Pelletier Problem 48
a=borc=d fof(peld8, , axiom)
a=corb=d fof(peld8,, axiom)
a=dorb=c fof(pel g, conjecture)

SYNO71-1.p Pelletier Problem 48
a=borc=d cnf(clauseq, axiom)
a=corb=d cnf(clauses, axiom)
a#d cnf(clauses, negated_conjecture)
b#c cnf(clausey, negated_conjecture)

SYNO072+1.p Pelletier Problem 49

Jr,y:Vz: (z =z or z =1y) fof(pel49,, axiom)
big_p(a) fof(pel49,, axiom)

big_p(b) fof(peld9,, axiom)

a#b fof(peld9,, axiom)

Va: big_p(z) fof(pel,q, conjecture)

SYNOQ72-1.p Pelletier Problem 49
r=corxz=d cnf(clauses, axiom)

big_p(a) cnf(clauses, axiom)

big_p(b) cnf(clauses, axiom)

a#b cnf(clausey, axiom)

- big-p(e) enf(prove_this, negated_conjecture)

SYNO073+41.p Pelletier Problem 50
Va: (bigf(a,z) or Yy: bigf(z,y)) = Jri: Vyi: bigf(x1,y1) fof(pels, conjecture)

SYNO73-1.p Pelletier Problem 50
big_f(a, z) or bigf(z,y) cnf(clauseq, negated_conjecture)
- bigf(x, f(x)) cnf(prove_this, negated_conjecture)

SYNO074+1.p Pelletier Problem 51

Jz,w: Vo, y: (bigf(z,y) <= (v =zand y =w)) fof(pel51,, axiom)

Jz: Va: (Jw: Vy: (bigf(x,y) < y=w) < z=2) fof(pels;, conjecture)
SYNO074-1.p Pelletier Problem 51

bigf(z,y) = z=a cnf(clausey, axiom)

fof(r
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big f(z,y) = y=10 cnf(clauses, axiom)

(r=aand y =>b) = bigf(z,y) cnf(clauses, axiom)

bigf(f(z),y) = (y=g(z) or f(zx) =2x) cnf(clauses, negated_conjecture)

bigf(f(x),y) = (y = g(x) or bigf(f(z), h(z,2)) or h(x,2) = z) cnf(clauses, negated_conjecture)
(bigf(f(z),y) and h(x, z) = z and bigf(f(z),h(z,2))) = y=g(x) cnf(clauseg, negated_conjecture)
y = g(x) (big_f(f(z),y) or bigf(f(x), h(x, 2)) or h(z,2) = z) cnf(clauser, negated_conjecture)

y =g(x) (big_f(f(z),y) or f(x) =) cnf(clauseg, negated_conjecture)

(y = g(z) and h(z, z) = z and bigf(f(x), h(z,2))) = bigt(f(z),y) cnf(clausey, negated_conjecture)
flx) =z = (bigt(f(z),h(x,2)) or h(x,z) = 2) cnf(clauseo, negated_conjecture)

(f(x) =2z and h(z,2) = z) = - bigt(f(x),h(x,2)) cnf(clauseq 1, negated_conjecture)

SYNO075+1.p Pelletier Problem 52
Jz,w: Vo, y: (bigf(z,y) <= (r=zand y =w)) fof(pel52,, axiom)
Jw: Vy: (z: Va: (bigf(x,y) <= z=2) <= y=w) fof(pels,, conjecture)

SYNO75-1.p Pelletier Problem 52

bigf(z,y) = xz=a enf(clausey, axiom)

big f(z,y) = y=10 cnf(clauses, axiom)

(r=aand y =0) = bigf(x,y) cnf(clauses, axiom)

(bigf(y, f(z)) and y = g(x)) = f(z) == cnf(clausey, negated_conjecture)

(bigf(y, f(z)) and big_f(h(x, 2), f(x))) = (y = g(x) or big-f(h(z, 2), f(x))) cnf(clauses, negated_conjecture)
y=g(x) = (bigf(y, f(x)) or f(x)=z) cnf(clauseg, negated_conjecture)

y=g(z) = (bigf(y, f(x)) or bigf(h(z,2), f(x)) or h(z,z) = 2) cnf(clauser, negated_conjecture)

(y = g(x) and h(zx, z) = z and bigf(h(z, 2), f(z))) = bigi(y, f(x)) cnf(clauseg, negated_conjecture)
f(z) =2 = (bigf(h(z,z), f(x)) or h(l’, z) = 2) cnf(clauseg, negated_conjecture)

(f(x) =z and h(z,z) = z) = - bigf(h(x,2), f(z)) cnf(clause; o, negated_conjecture)

SYNO76+1.p Pelletier Problem 53
Jz,y: (x #y and Vz: (z =z or z = y)) fof(pel53,, axiom)

=
=

Jz: Va: (Fw: Yy: (bigf(z,y) <= y=w) < x=2) < Jw;y: Vy1: (Fz1: Va1: (bigf(a1,41) <= z1=2) <

Yy = wq) fof(pelss, conjecture)

SYNO77+1.p Pelletier Problem 54
Montegue’s paradox of grounded classes
Vy: 3z: Vo (bigt(z,2) <= x=1y) fof(pel54,, axiom)

= Jw: Va: (bigf(x,w) < Vu: (bigf(xz,u) = Jy: (bigf(y,u) and - 3z: (big_f(z,u) and big(z,v))))) fof(pels,, conjectu

SYNO77-1.p Pelletier Problem 54
Montegue’s paradox of grounded classes
bigf(z, f(y) = z=y cnf(clausey, axiom)

x =y = bigif(z, f(y)) cnf(clauses, axiom)

(big_f(x,a) and bigf(z,y)) = bigf(g(z,y),y) cnf(clauses, negated_conjecture)

(bigf(z,a) and bigf(z,y) and bigf(z, g(z,y))) = - bigf(z,y) cnf(clausey, negated_conjecture)
big _f(x, h(z)) or big_f(z,a) cuf(clauses, negated_conjecture)

big_f(z, h(y)) = (big-f(i(y,z),z) or big-f(y,a)) cnf(clauseg, negated _conjecture)

big_f(y, h(x)) = (big-f(x,a) or bigt(i(x,y), h(z))) cnf(clauser, negated_conjecture)

SYNO78+1.p Pelletier Problem 56
Va: (Jy: (bigp(y) and x = f(y)) = bigp(zr)) < Vu: (big_p(u) = bigp(f(u))) fof(pelsg, conjecture)

SYNO78-1.p Pelletier Problem 56

(bigf(z) and y = f(y) and big_f(z)) = (big_f(y) or big_f(f(z))) cnf(clauses, negated_conjecture)
(bigf(x) and y = f(y)) = (big-f(y) or big_f(a)) cnf(clauses, negated_conjecture)

(big_f(x) and y = f(y)) = (bigf(y) or b = f(b)) cnf(clauses, negated_conjecture)

(big_f(x) and y = f(y) and big_f(h)) = big-f(y) cnf(clausey, negated_conjecture)

big_f(z) = (big-f(c) or bigf(f(z))) cnf(clauses, negated_conjecture)

big_f(c) or big_f(a) cnf(clauseg, negated_conjecture)

big_f rb= f(b) cnf(clauser, negated_conjecture)

0
(¢) o
bigf(b) = bigf(c) cnf(clauses, negated_conjecture)

(big_f(f(c)) and bigf(z)) = bigf(f(z)) cnf(clausey, negated_conjecture)
big_f(f(c)) = bigf(a) cnf(clauses g, negated_conjecture)

bigf(f(c)) = b= f(b) cnf(clauses 1, negated_conjecture)

bigf(f(c)) = - bigAf(b) cnf(clause; o, negated_conjecture)
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SYNO79+41.p Pelletier Problem 57

big_f(f(a,b), f(b,¢)) fof(pel57,, axiom)

big_f(f(b,¢), f(a,c)) fof(pel57,, axiom)

Vi,y, z: ((bigf(z,y) and bigf(y, z)) = bigif(x,z)) fof(pel575, axiom)
big_f(f(a,b), f(a,c)) fof(pels;, conjecture)

SYNO079-1.p Pelletier Problem 57

big_f(f(a,b), f(b,c)) cnf(clauses, axiom)

big_f(f(b,¢), f(a,c)) cnf(clauses, axiom)

(big_f(x,y) and bigf(y,z)) = bigf(x, z2) enf(clauses, axiom)
- big_f(f(a,b), f(a,c)) cnf(prove_this, negated_conjecture)

SYNO080+1.p Pelletier Problem 58
Vo, y: f(z) = g(y) fof(pel58, , axiom)
Vo, y: f(f(z) = f(9(y)) fof(pelsg, conjecture)

SYNO80-1.p Pelletier Problem 58
flx)=g(y) cnf(clause;, axiom)
f(f(a)) # f(g(b)) cnf(prove_this, negated_conjecture)

SYNO081+1.p Pelletier Problem 59

Va: (bigf(z) < -bigt(f(z))) fof(pel59,, axiom)

Jz: (big_f(x) and —bigf(f(x))) fof(pelsg, conjecture)

SYNO081-1.p Pelletier Problem 59

bigf(z) = —bigf(f(z)) cnf(clause; , axiom)

big f(f(z)) or big_f(x) cnf(clauses, axiom)

big_f(xz) = Dbigt(f(x)) cnf(prove_this, negated_conjecture)

SYNO082+1.p Pelletier Problem 60

Va: (bigf(z, f(z)) < Jy: (Vz: (bigf(z,y) = bigf(z, f(x))) and bigf(x,y))) fof(pelgg, conjecture)

SYNO082-1.p Pelletier Problem 60
big_f(y,b) = (big-f(a, f(a)) or big-f(y, f(a))) cnf(clauses, negated_conjecture)
big_f(a )) or big_f(a,b) cnf(clauses, negated_conjecture)

fla
(big_ f(a x) and big f(y,b)) = (bigf(g(z),z) or bigf(y, f(a))) cnf(clauses, negated_conjecture)
big_f(a,z) = (bigf(g(x),x) or big_f(a,b)) cnf(clausey, negated_conjecture)
(big_f(a, z ) = bigf(g(z),x) cnf(clauses, negated_conjecture)

)
) and big_f(a, f(a))
(big_f(g(x),x) and big_f(a,z) and big_f(y,b)) = bigi(y, f(a)) cnf(clauseg, negated_conjecture)
(big_f(g(x),x) and big_f(a,z)) = bigf(a,b) cnf(clauser, negated_conjecture)

(big_f(g(x),x) and big_f(a,z)) = —bigf(a, f(a)) cnf(clauseg, negated_conjecture)

SYNO083+1.p Pelletier Problem 61

Ve, y, 2 [z, f(y,2)) = f(f(z,y),2)  fof(p6l;, axiom)

Va,y, z,w: f(x, f(y, f(z,w))) = f(f(f(z,y),2),w)  fof(pelg,, conjecture)

SYNO083-1.p Pelletier Problem 61

flz, f(y,2) = f(f(x,y),2) cnf(f_is_associative, axiom)

fla, f(b, f(e,d)) # f(f(f(a,b),c),d) cnf(prove_this, negated_conjecture)

SYNO084+-1.p Pelletier Problem 62

V: ((big-p(a) and (big-p(z) = big-p(f(r)))) = bigp(f(f(z)))) <= Var: ((=big-p(a) or bigp(z1) or bigp(f(f(x1)))) a
SYNO084-1.p Pelletier Problem 62

big_p(a) cnf(clauses, negated_conjecture)

(big-p(f(y)) and big_p(a)) = (big-p(f(f(x))) or big_p(x)) cnf(clauses, negated_conjecture)

big_p(a) = (big-p(y) or big_p(f(f(x))) or big_p(x)) cnf(clauses, negated_conjecture)

(big_p(c) and big_p(a)) = (big-p(f(c)) or big_p(f(f(x))) or big_p(z)) cnf(clausey, negated_conjecture)

(bigp(f(f(c))) and bigp(a)) = (big_p(f(f(x))) or big_p(z)) cnf(clauses, negated_conjecture)

(big_p(f(f(c))) and big_p(f(x)) and big_p(a)) = big-p(f(f(x))) cnf(clauses, negated_conjecture)

(big_p(c) and big-p(f(z)) and big_p(a)) = (big-p(f(c)) or big_p(f(f(z)))) cnf(clauser, negated_conjecture)
(big_p(f(x)) and big_p(a)) = (big-p(y) or bigp(f(f(z)))) cnf(clauseg, negated_conjecture)
(big_p(f(y)) and big_p(f(x)) and big_p(a)) = bigp(f(f(z))) cnf(clauseg, negated_conjecture)
(bigp(f(f(c))) and big_p(d)) = bigp(f(b)) cnf(clause;o, negated_conjecture)
(big_p(c) and big_p(b)) = (big_p(f(c)) or big_p(f(b))) cnf(clause; 1, negated_conjecture)
(big-p(a) and big_p(b)) = (big-p(y) or big_p(f(b))) cnf(clauses s, negated_conjecture)
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(big_p(a) and big_p(f(y)) and big_p(b)) = bigp(f (b)) cnf(clause; 3, negated_conjecture)

SYNO084-2.p Pelletier Problem 62

big_p(a) cnf(pel62,, negated_conjecture)

big p(a) = (big_p(f(f(a))) or big_p(a)) cnf(pel62,, negated_conjecture)

(big_p(f(a)) and big_p(a)) = big-p(f(f(a))) cnf(pel62;, negated _conjecture)

big_p(f(f(sk1))) = —Dbigp(f(f(ska))) cnf(pel62,, negated_conjecture)

(big_p(sk;) and big_p(sks)) = (big-p(f(sky)) or big_p(f(skz))) cnf(pel62;, negated_conjecture)
(big_p(sky) and big_p(f(f(skz)))) = Dbig-p(f(sky)) cnf(pel624, negated_conjecture)

(big_p(skz) and bigp(f(f(sk1)))) = bigp(f(ska)) cnf(pel62,, negated _conjecture)

SYNO085-1.010.p Plaisted problem s(1,10)

= po cnf(sl_goal;, negated_conjecture)
(p1 and py and p3 and py and ps and pg and py and pg and pg and p1g) = po cnf(sly, axiom)
D1 cnf(sly, axiom)

P2 cnf(sls, axiom)

D3 cnf(sly, axiom)

D4 enf(sls, axiom)

D5 cnf(slg, axiom)

D6 cnf(sly, axiom)

D7 cnf(slg, axiom)

D8 cnf(slg, axiom)

Dy enf(slyp, axiom)

D10 cnf(slyy, axiom)

SYNO086-1.003.p Plaisted problem s(2,3)
—p-ls cnf(s2_goal,, negated_conjecture)

(p-2, and p_1;) = p-1, cnf(s2_typell,, axiom)
(q-25 and q-1;) = p-1, cnf(s2_typell,, axiom)
(p-25 and p_1,) = p-_l4 cnf(s2_typells, axiom)
(q-25 and q-1,) = p-14 cnf(s2_typell,, axiom)
(p-35 and p-2,) = p-24 cnf(s2_typelly, axiom)
(q-35 and q-2,) = p-24 cnf(s2_typelly, axiom)
(p-25 and q-1) = q-1, cnf(s2_typel2,, axiom)
(q-25 and p-1;) = q-1, cnf(s2_typel2,, axiom)
(p-25 and q-1,) = q-14 cnf(s2_typel2s, axiom)
(q-25 and p-1,) = q-14 cnf(s2_typel2,, axiom)
(p-35 and q-2,) = q-24 enf(s2_typel2;, axiom)
(q-35 and p-2,) = q-24 cnf(s2_typel2, axiom)

p-1,, = p.1; cnf(s2_type21,, axiom)
q-1, = q1, cnf(s2_type21,, axiom)
p-15 = p-2, cnf(s2_type22,, axiom)
p-23 = p33 cnf(s2_type22,, axiom)
q-l, = q-2, cnf(s2_type224, axiom)
q-23 = q-34 cnf(s2_type22,, axiom)
SYNO087-1.003.p Plaisted problem s(3,3)

Po = T qo cnf(s3_goal, , negated_conjecture)
(p1 and p2) = po cnf(s3_typell,, axiom)
(g1 and ¢2) = po cnf(s3_typell,, axiom)
(p2 and p3) = p1 cnf(s3_typells, axiom)
(g2 and q3) = p1 enf(s3_typell,, axiom)
(ps and py) = po enf(s3_typells, axiom)
(g3 and q4) = po cnf(s3_typelly, axiom)
(ps and ps) = ps3 cnf(s3_typell,, axiom)
(¢4 and ¢5) = ps3 cnf(s3_typellg, axiom)
(p1 and ¢2) = qo cnf(s3_typel2,, axiom)
(¢1 and p2) = qo cnf(s3_typel2,, axiom)
(p2 and ¢3) = ¢1 cnf(s3_typel2,, axiom)
(g2 and p3) = ¢1 cnf(s3_typel2,, axiom)
(ps and q4) = ¢o cnf(s3_typel2, axiom)



25

(g3 and py) = qo cnf(s3_typel2q, axiom)
(ps and g5) = g3 cnf(s3_typel2,, axiom)
(¢4 and p5) = g3 cnf(s3_typel2g, axiom)
P2 = Ds cnf(s3_type2,, axiom)
P3 = Do cnf(s3_type2,, axiom)
@ = s cnf(s3_type2s, axiom)
Q3 = s cnf(s3_type2,, axiom)

SYNO088-1.010.p Plaisted problem s(4,10)

-pla,a,a,a,a,a,a,a,a,a) cnf(s4_goal,, negated_conjecture)
(q1(z1) and g2(w2) and g3(z3) and ga(x4) and gs(z5) and g6(w6) and g7(z7) and gs(zs) and go(x9) and gio(210)) =
p(x1, X2, T3, T4, Ts, Tg, T, Ts, Tg, T10) cnf(s4;, axiom)
q1(a) cnf(sdy, axiom)

q1(b) cnf(s4s, axiom)

q2(a) cnf(sdy, axiom)

q2(b) cnf(sds, axiom)

qs3(a) cnf(sde, axiom)

qs(b) cnf(sdr, axiom)

qa(a) cnf(sds, axiom)

q4(b) cnf(sdg, axiom)

gs(a) cenf(s410, axiom)

qs5(b) cnf(s411, axiom)

ge(a) cnf(sdyo, axiom)

q6(D) cnf(s4q3, axiom)

g7(a) cenf(sdy4, axiom)

q7(b) cnf(sdy5, axiom)

gs(a) cnf(sdy6, axiom)

qs(b) cnf(sd;7, axiom)

qo(a) cnf(sds, axiom)

q9(D) cnf(s4qg, axiom)

q10(a) cenf(sdsg, axiom)

q10(b) cnf(sds;, axiom)

SYNO089-1.002.p Plaisted problem t(2,2)

- p-1y cnf(s2_goaly , negated_conjecture)

(p-25 and p-1;) = p-1, cnf(s2_typell,, axiom)
(q-25 and q_1;) = p-1, cnf(s2_typell,, axiom)
(p-25 and q-1;) = q_1, cnf(s2_typel2,, axiom)
(q-25 and p_1;) = q-1, cnf(s2_typel2,, axiom)
p-1,, = p-1; cnf(s2_type21,, axiom)
q-1y = q-1; cnf(s2_type21,, axiom)
p-ly = p-2, cnf(s2_type22,, axiom)
q-1, = q-2, cnf(s2_type22,, axiom)

p-1; cnf(t2, axiom)

q-1; cnf(t29, axiom)

pP-2, cnf(t25, axiom)

q-2, cnf(t24, axiom)

SYNO091-1.003.p Plaisted problem sym(s(2,3))
-p-l, cnf(s2_goaly, negated _conjecture)

(p-2, and p-1;) = p-1, cnf(s2_typell,, axiom)
(q-25 and q-1,) = p-1, cnf(s2_typell,, axiom)
(p-25 and p_1,) = p-l4 cnf(s2_typell,, axiom)
(q-25 and q-1,) = p-14 cnf(s2_typell,, axiom)
(p-35 and p-2,) = p-24 cnf(s2_typelly, axiom)
(q-35 and q-2,) = p-24 cnf(s2_typelly, axiom)
(p-25 and q-1;) = q-1, cnf(s2_typel2,, axiom)
(q-25 and p_1;) = q-1, cnf(s2_typel2,, axiom)
(p-25 and q_1,) = q_14 cnf(s2_typel2,, axiom)
(q-25 and p_1,) = q_14 cnf(s2_typel2,, axiom)
(p-35 and q-2,) = q-24 cnf(s2_typel2, axiom)



26

(q-35 and p-2,) = q-24

cnf(s2_typel2, axiom)

p-1,, = p.1; cnf(s2_type21,, axiom)

q-1, = q-1; cnf(s2_type21,, axiom)

p-15 = p2, cnf(s2_type22,, axiom)

p-23 = p33 cnf(s2_type22,, axiom)

q-1, = q-2, cnf(s2_type224, axiom)

q-23 = q-34 cnf(s2_type22,, axiom)

sym_p_l4 cnf(sym_s2_goal,, axiom)

sym_p-l, = (sym_p-2, or sym_p_1,) enf(sym_s2_typell;, axiom)
sym_p-l, = (sym_q-2, or sym_q_1;) enf(sym_s2_typell,, axiom)
sym_p_-l; = (sym_p_2; or sym_p_l,) cnf(sym_s2_typells, axiom)
sym_p_l; = (sym_q-24 or sym_q_1,) cnf(sym_s2_typell,, axiom)
sym-p-2; = (sym-_p-35 or sym_p_2,) cnf(sym_s2_typelly, axiom)
sym_p-2; = (sym-q-35 or sym_q-2,) cnf(sym_s2_typelly, axiom)
sym.q-1, = (sym_p-2, or sym_q_1,) enf(sym_s2_typel2,, axiom)
sym-q-1, = (sym_q-2, or sym_p_1,) enf(sym_s2_typel2,, axiom)
sym-q-1; = (sym_p-2; or sym_q_1,) cnf(sym_s2_typel2;, axiom)
sym.q-l; = (sym_q-25 or sym_p_l,) cnf(sym s2_typel2,, axiom)
sym-q-2; = (sym-p-35 or sym_q-2,) cnf(sym_s2_typel2;, axiom)
sym_q-2; = (sym_q-35 or sym_p_2,) cnf(sym_s2_typel2g, axiom)
sym-p_-1; = symp_l, enf(sym_s2_type21,, axiom)

sym.q-1l; = sym.q-1, cnf(sym_s2_type21,, axiom)

sym_p2, = sym.p_l, cnf(sym_s2_type22,, axiom)

sym-p_3; = sym_p_2g cnf(sym_s2_type22,, axiom)

sym-g-2, = sym-_g-1, cnf(sym_s2_type22;, axiom)

sym-q-3; = sym._q-23 cnf(sym_s2_type22,, axiom)
SYNO092-1.003.p Plaisted problem sym(s(3,3))

Do = —qo cnf(s3_goaly , negated_conjecture)

(p1 and p2) = po enf(s3_typell,, axiom)

(g1 and q2) = po cnf(s3_typell,, axiom)

(p2 and p3) = p1 cnf(s3_typells, axiom)

(g2 and ¢3) = p1 cnf(s3_typell,, axiom)

(ps and py) = po cnf(s3_typelly, axiom)

(g3 and q4) = po enf(s3_typelly, axiom)

(ps and ps) = p3 enf(s3_typell,, axiom)

(g4 and ¢5) = ps3 cnf(s3_typellg, axiom)

(p1 and ¢2) = qo cnf(s3_typel2,, axiom)

(@1 and p2) = qo cnf(s3_typel2,, axiom)

(p2 and ¢3) = @ cnf(s3_typel2s, axiom)

(g2 and p3) = @1 cnf(s3_typel2,, axiom)

(ps and q4) = qo cnf(s3_typel2s, axiom)

(g3 and py) = qo cnf(s3_typel2, axiom)

(ps and g5) = g3 cnf(s3_typel2,, axiom)

(g4 and ps) = g3 cnf(s3_typel2g, axiom)

P2 = D5 cnf(s3_type2,, axiom)

Ps = D cnf(s3_type2,, axiom)

@ = s cnf(s3_type2;, axiom)

Q3 = Gs cnf(s3_type2,, axiom)

Sym_pg or sym-_g cnf(sym_s3_goal;, axiom)

sym_p, = (Sym._p; or sym_ps) enf(sym_s3_typell;, axiom)
sym_p, = (sym.-g; or sym_q,) enf(sym_s3_typell,, axiom)
sym_p; = (Sym._py or sym_ps) cnf(sym_s3_typells, axiom)
sym_p; = (sym._g, or sym_qs) cnf(sym s3_typell,, axiom)
sym.-p, = (Sym_ps or sym.p,) cnf(sym_s3_typell;, axiom)
sym.-p, = (Sym-gs or sym-q,) enf(sym_s3_typelly, axiom)
sym_p; = (sym_p, or sym.ps) cnf(sym_s3_typell,, axiom)
sym_p; = (sym.q, or sym_q;) cnf(sym_s3_typellg, axiom)
sym-q, = (sym_p; or sym_q,) cnf(sym_s3_typel2,, axiom)
sym-q, = (sym-q; or sym_p,) cnf(sym_s3_typel2,, axiom)



Sym-q;
Sym-q;
SyIm-gs
SyIm-dgs
Sym-ds
Sym-qs
Sym_ps
SyIl-pg
Sym-gs
Sym-gg

R A A

Sym._p, or sym.qs) ( )
Sym_g, or sym_ps) ( )
Sym._ps or sym-gy,) cnf(sym _s3_typel2;, axiom)
Sym-qz or sym.p,) ( )
Sym_p, or sym.qs) ( )
Sym_qg, or sym_ps) cnf(sym_s3_typel2q, axiom)
Sym_po cnf(sym_s3_type2;, axiom)
Sym-_ps cnf(sym_s3_type2,, axiom)
Sym-ds cnf(sym_s3_type2;, axiom)
Sym._q cnf(sym_s3_type2,, axiom)

(
(
(
(
(
(

cnf(sym-_s3_typel2s, axiom
cnf(sym_s3_typel2,, axiom

cnf(sym-s3_typel2g, axiom
cnf(sym-_s3_typel2,, axiom

SYNO093-1.002.p Plaisted problem u(t(2,2))

p-ly =

cnf(u_s2_goal;, negated_conjecture)

—up cnf(u-1_s2_goal;, axiom)
(p-25 and p-1;) = (uz or p_1,) enf(u_s2_typell,, axiom)

ug = p-ly

cnf(u_2_s2_typell,, axiom)

(q-25 and q-1;) = (uz or p_1,) cnf(u_s2_typell,, axiom)

uz = p-ly

cnf(u_3.s2_typell,, axiom)

(p-25 and q-1;) = (u4 or q-1,) cnf(u_s2_typel2;, axiom)

Uy = q,lz

enf(u_4_s2_typel2,, axiom)

(q-25 and p-1;) = (us or q-1,) cnf(u_s2_typel2,, axiom)

us = q-1,
p-ly = (ug
ug = p-1;
q-ly = (ur
Uy = q,ll
p,12 = (u8
ug = P29
q-1, = (ug
U9 = -2,
u1p Or p-1;
uig = p,ll
u1q or q-1;
Uyl = q,ll
U1z OF P29
U1 = p,22
U13 Or q,22
U3 = q,22

cnf(u_5_s2_typel2,, axiom)
or p_1y) cnf(u_s2_type2l,, axiom)
cnf(u_6_s2_type21,, axiom)
or q-1;) cnf(u_s2_type2l,, axiom)
enf(u_7_s2_type2l,, axiom)
or p-2,) cnf(u_s2_type22,, axiom)
cnf(u_8_s2_type22,, axiom)
or q-2,) cnf(u_s2_type22,, axiom)
cnf(u_9-s2_type22,, axiom)
cnf(u_t2y, axiom)
enf(u_10-t2;, axiom)
cnf(u_t2,, axiom)
cnf(u_11_t29, axiom)
cnf(u-t23, axiom)
enf(u_12_t23, axiom)
enf(u_t24, axiom)
cnf(u_13_t24, axiom)

SYNO095-1.002.p Plaisted problem m(t(2,2))

—p-15(2)

cnf(m_s2_goal;, negated_conjecture)

P-25(z) and p-1;(x)) = p-ly(x cnf(m-_s2_typell,, axiom
2, d p-1,; 1, f 2 11,, axi

) )
(p,22(1:§ and q,ll(zgg = qly(x) cnf(m_s2_typel2,, axiom

(q-25(x) and p-1; (=
x

= q-ly(x) cnf(m_s2_typel2,, axiom

p-1,(z) = p-1;(z) cnf(m_s2_type21,, axiom)
q-ly(z) = q-1;(x) enf(m_s2_type21,, axiom)
p-15(z) = p-25(z) cnf(m_s2_type22,, axiom)
q-ly(z) = q25(x) cnf(m_s2_type22,, axiom)
p-1;(a) cnf(m_t21, axiom)
q-1;(a) cnf(m_t29, axiom)
p-25(a) enf(m_t23, axiom)
q-25(a) enf(m_t24, axiom)

SYNO097-1.002.p Plaisted problem sym(u(t(2,2)))

p-ly =

cnf(u_s2_goal;, negated_conjecture)

—up cnf(u-1_s2_goal;, axiom)
(p-25 and p-1;) = (ug or p_1,) cnf(u_s2_typell,, axiom)

ug = p-ly

cnf(u_2_s2_typell,, axiom)

(q-25 and q-1;) = (uz or p_1,) cnf(u_s2_typell,, axiom)

uz = p-l,

cnf(u_3-s2_typell,, axiom)

)
= p_ly(x) cnf(m_s2_typell,, axiom)
)
)

27



28

(p-2; and q-1;) = (ug or q-1,)

ug = ql,

(4-2; and p-1;) = (us or q-1,)

cnf(u_s2_typel2,, axiom)
cnf(u_4_s2_typel2,, axiom)
cnf(u_s2_typel2,, axiom)

us = q-l, cnf(u_5_s2_typel2,, axiom)

p-ly = (ug or p_1;) cnf(u-s2_type21,, axiom)
ug = p-1y cnf(u_6_s2_type21,, axiom)

qly = (uyoraqly) cnf(u_s2_type2l,, axiom)
ur = g1 cnf(u_7_s2_type2l,, axiom)

p-1, = (us or p-2,) cnf(u_s2_type22,, axiom)
ug = P-2 cnf(u_8_s2_type22,, axiom)

q-ly = (ug or q-2,) cnf(u_s2_type22,, axiom)
ug = q-2, cnf(u_9.s2_type22,, axiom)

u10 or p-1; cnf(u-t2q, axiom)

up = p-1 cnf(u-10_t21, axiom)

u1p or q-14 enf(u_t2,, axiom)

u11 = q-1 enf(u_11_t25, axiom)

U1g OF P24 cnf(u_t23, axiom)

U1s = P-2 cnf(u_12_t23, axiom)

U13 OF (-2 cnf(u-t24, axiom)

u13 = q,22

enf(u_13_t24, axiom)

sym_u; = sym_p-_l,
Sym-u,

sym_p_l, = sym-_u,

(sym-ug and sym_p_1,) = (sym-_q-2, or sym_q_1,)

sym-p-l, = sym._us;
(sym-u, and sym_q-1,)
sym-q_1, = sym_uy
(sym-ug and sym_q-1,)
sym_q-1, = sym-_uy

(sym-ug and sym_p_1,) = sym_p_l,

sym_p_1; = sym_ug
(sym_u; and sym_q-1,)
sym-_q_1; = sym_u,

(sym_ug and sym_p_2,) = sym_p_l,

sym_p_2, = sym_ug
(sym_ug and sym-_q-2,)
sym-q-2, = sym-_ug
sym_u;, = —sym_p_l;
sym-p-1; = sym_u;,
sym-u;; = —sym.q-ly
sym-q-1; = sym_u;
Sym_u;, => —Sym_p_2,
Sym-p_2, = Sym_l,
sym-u;z = —sym_q-2,
sym-q-2, = sym_ujs

= (sym-_p-2, or sym_q_1;)

= (sym-q-2, or sym_p_1;)

= sym._q_l,

= sym._q-1,

enf(sym_u_s2_goal,, axiom)

enf(sym_u_1_s2_goal,, axiom)
(sym_uy and sym_p_1,) = (sym_p_2, or sym_p_1,)

cnf(sym_u_2_s2_typell,, axiom)
enf(sym_u_3_s2_typell,, axiom)
cnf(sym_u_4_s2_typel2,, axiom)

cnf(sym_u_5_s2_typel2,, axiom)
enf(sym_u_s2_type21,, axiom)
enf(sym_u_6_s2_type21,, axiom)
cnf(sym_u_s2_type2l,, axiom)
cnf(sym_u_7_s2_type2l,, axiom)
cnf(sym_u_s2_type22,, axiom)
enf(sym_u_8_s2_type22,, axiom)
enf(sym_u_s2_type22,, axiom)
cnf(sym_u_9_s2_type22,, axiom)
cnf(sym_u_t2,, axiom)
cnf(sym_u-10-t2,, axiom)
cnf(sym_u_t2,, axiom)
enf(sym_u_11_t2,, axiom)
cnf(sym-_u_t2;, axiom)
enf(sym_u_12_t2,, axiom)
cnf(sym_u_t2,, axiom)
cnf(sym-_u_13_t2,, axiom)

SYNO099-1.003.p Plaisted problem sym(m(t(2,3)))

—p-13()
(p-25(z) and p_1,(z)) =

N T 0 O A A T2

cnf(m_s2_goal;, negated_conjecture)

p-1o(x) cnf(m_s2_typell,, axiom)
p-15(2) enf(m_s2_typell,, axiom)
p-15(z) cnf(m_s2_typells, axiom)
p-15(z) cnf(m_s2_typell,, axiom)
p-25(z) cnf(m_s2_typells, axiom)
p-24(x) cnf(m_s2_typellg, axiom)
q-15(x) enf(m_s2_typel2,, axiom)
q-15(x) cnf(m_s2_typel2,, axiom)
q-14(x) cnf(m_s2_typel2,, axiom)
q-14(x) cnf(m_s2_typel2,, axiom)
q-24(x) cnf(m_s2_typel2;, axiom)

cnf(sym_u_s2_typell,, axiom)
enf(sym_u_s2_typell,, axiom)
cnf(sym_u_s2_typel2,, axiom)

cnf(sym_u_s2_typel2,, axiom)



cnf(m_s2_typel2, axiom)

(
(
(
cnf(sym_m_s2_typel2,, axio
(
(

3(x) and p_2,(x)) = q-25(z)
p,lz(x) = p1(x) cnf(m_s2_type21,, axiom)
q-15(x) = q-1;(x) cnf(m_s2_type21,, axiom)
p-ly(x) = p-2,(x) cnf(m_s2_type22,, axiom)
p-25(z) = p-3;5(z) cnf(m_s2_type22,, axiom)
q-ly(z) = q245(x) enf(m_s2_type22,, axiom)
q-25(x) = q35(x) cnf(m_s2_type22,, axiom)
p-1;(a) cnf(m-_t21, axiom)
q-1,(a) enf(m_t29, axiom)
p-25(a) enf(m_t23, axiom)
q-25(a) cnf(m_t24, axiom)
p-35(a) cnf(m_t25, axiom)
q-33(a) cnf(m_t2¢, axiom)
sym_p_ls(z) cnf(sym-_m_s2_goal,, axiom)
sym-p-l,(z) = (sym-p-2,(z) or symp_1,(z))
sym-p_l,(z) = (sym-q-2,(z) or symq-1,(v))
sym-p-l3(z) = (sym-p-23(z) or symp_ly(z)) ¢
sym_p_l5(z) = (sym-q-2;(z) or sym_q-1,(z)) c
sym-p-23(z) = (sym-p-33(z) or sym-p-2,(z)) c
sym-p25(z) = (sym-q-33(z) or sym-q-2,()) ¢
sym al,(z) = (symp2,(z) orsymqly(a)) ¢
sym_q_ly(x) = (sym_q-2,(z) or sym_p_1;(x)) cnf
sym-q-l5(z) = (sym_p-2;(z) or sym_q-1,(z))
sym-q-15(z) = (sym-_q-24(x) or sym_p_1,(z))
sym-q-23(x) = (sym-p-33(x) or sym._q-2,(z))
sym-q-23(r) = (sym-q-33(z) or sym_p-2y(z))
sym_p_1;(z) = sym_p_ly(x) enf(sym_m_s2_type21,, axiom)
sym-q-1,(z) = sym_q-1,(x) cnf(sym_m_s2_type21,, axiom)
sym-p-2,(z) = sym-p_ly(x) cnf(sym-_m_s2_type22,, axiom)
sym-p-35(z) = sym-p_24(x) cnf(sym_m_s2_type22,, axiom)
sym_q-2,(z) = sym-q-ly(x) cnf(sym-_m_s2_type22,, axiom)
sym_q-35(z) = sym-q-24(x) cnf(sym-_m_s2_type22,, axiom)
—sym_p_1;(a) cnf(sym_m_t2,, axiom)
—sym_q_14(a) cnf(sym_m_t2,, axiom)
—sym_p-2,(a) cnf(sym-m_t23, axiom)
—sym_q-2,(a) enf(sym_m_t2,, axiom)
—sym_p-35(a) cnf(sym-m_t2;, axiom)
—sym_q-35(a) cnf(sym_m_t2;, axiom)

SYN101-1.002.002.p Plaisted problem n(t(2,2),2)
a)

ﬂp 1y(a,
(p- (xl,xg) and p_1 (z1, z2)
(q 25 (z1,72) and q-1; (21, 22

(

(q 22(1‘1’ xo) and p_1,(z1, 2
Iy(wy,22) = p-1
Ly(z1,22) = q.1y
Ly(z1,m2) = p-25(

(561,562) = q-2y(

(1) and ngsy(x2)

) )
(z1) and nqy(z2))
) T2))
) )

T1,x2
T1,T2
T1,x2

(1) and nqy(

(z1) and nqy(z2)
a

(n(h

(n(h

(n(h

(nq, (z

nq; (a) enf(ny, axiom)
nq; (b) enf(ng, axiom)
ng,(a) cnf(ng, axiom)

ngy(b) cnf(ny, axiom)

SYN103-1.p RPT63 synthetic problem 1 (quasi-uniform distribution)

include(’Axioms/SYNO001-0.ax’)

= p-ly(z1,72)
= p-ly(z1,72)

= q-ly(z1, 22)
1(x1,29) cnf(n_s2_type2l,, axiom)
( ) cnf(n_s2_type2l,, axiom)
) cnf(n_s2_type22,, axiom)
) enf(n_s2_type22,, axiom)

cnf(n_s2_goal,, negated_conjecture)

) cnf(n_t2;, axiom
1,T2) cnf(n_t24, axiom
) cnf(n_t23, axiom
) cnf(n_t24, axiom

cnf(sym-_m_s2_typell,, axiom
cnf(sym_m_s2_typell,, axiom
nf(sym-m_s2_typells, axiom
nf(sym_m_s2_typell,, axiom
nf(sym-m_s2_typell;, axio
nf(sym-m_s2_typelly, axio
nf(sym_m_s2_typel2;, axio

B B

sym_m_s2_typel2,, axio

cnf(sym-m_s2_typel2,, axiom
cnf(sym-m_s2_typel2;, axiom
enf(sym_m_s2_typel2,, axiom

) cnf(n_s2_typell,, axiom

) ) cnf(n_s2_typell,, axiom
(p-25(x1,22) and q-1y(x1,22)) = q-ly(x1,22) cnf(n_s2_typel2;, axiom
2)) cnf(n_s2_typel2,, axiom
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= ko(b) cnf(prove_this, negated_conjecture)

SYN104-1.p RPT63 synthetic problem 2 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—ko(e) cnf(prove_this, negated_conjecture)

SYN105-1.p RPT63 synthetic problem 3 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax”)
—k1(b) cnf(prove_this, negated_conjecture)

SYN106-1.p RPT63 synthetic problem 4 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—k1(e) cnf(prove_this, negated_conjecture)

SYN107-1.p RPT63 synthetic problem 5 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—ko(z,d) cnf(prove_this, negated_conjecture)

SYN108-1.p RPT63 synthetic problem 6 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—ko(a, x) cnf(prove_this, negated_conjecture)

SYN109-1.p RPT63 synthetic problem 7 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—ka(b, ) cnf(prove_this, negated_conjecture)

SYN110-1.p RPT63 synthetic problem 8 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—kao(c,a) cnf(prove_this, negated_conjecture)

SYN111-1.p RPT63 synthetic problem 9 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—ka(c,b) cnf(prove_this, negated_conjecture)

SYN112-1.p RPT63 synthetic problem 10 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—ko(e, x) cnf(prove_this, negated_conjecture)

SYN113-1.p RPT63 synthetic problem 11 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—ko(e,d) cnf(prove_this, negated_conjecture)

SYN114-1.p RPT63 synthetic problem 12 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—ks(x,z,b) cnf(prove_this, negated_conjecture)

SYN115-1.p RPT63 synthetic problem 13 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—ky(c) cnf(prove_this, negated_conjecture)

SYN116-1.p RPT63 synthetic problem 14 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—ks(b) cnf(prove_this, negated_conjecture)

SYN117-1.p RPT63 synthetic problem 15 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—ks(e) cnf(prove_this, negated_conjecture)

SYN118-1.p RPT63 synthetic problem 16 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
=lo(a) cnf(prove_this, negated_conjecture)

SYN119-1.p RPT63 synthetic problem 17 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
=lp(c) cnf(prove_this, negated_conjecture)

SYN120-1.p RPT63 synthetic problem 18 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
-y (e, €) cnf(prove_this, negated_conjecture)

SYN121-1.p RPT63 synthetic problem 19 (quasi-uniform distribution)



include(’Axioms/SYNO001-0.ax’)
—=ls(a,b) cnf(prove_this, negated_conjecture)

SYN122-1.p RPT63 synthetic problem 20 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
= (b, e) cnf(prove_this, negated_conjecture)

SYN123-1.p RPT63 synthetic problem 21 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax”)
=ly(d, d) cnf(prove_this, negated_conjecture)

SYN124-1.p RPT63 synthetic problem 22 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
=l3(a,a) cnf(prove_this, negated_conjecture)

SYN125-1.p RPT63 synthetic problem 23 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—l3(e, ) enf(prove_this, negated_conjecture)

SYN126-1.p RPT63 synthetic problem 24 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—14(D) enf(prove_this, negated_conjecture)

SYN127-1.p RPT63 synthetic problem 25 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
) cnf(prove_this, negated_conjecture)

SYN128-1.p RPT63 synthetic problem 26 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
= l5(c) cnf(prove_this, negated_conjecture)

SYN129-1.p RPT63 synthetic problem 27 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
= l5(e) cnf(prove_this, negated_conjecture)

SYN130-1.p RPT63 synthetic problem 28 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—mg(z,y,b) cnf(prove_this, negated_conjecture)

SYN131-1.p RPT63 synthetic problem 29 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—mo(z,y,e) cnf(prove_this, negated_conjecture)

SYN132-1.p RPT63 synthetic problem 30 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)

—mo(z,e,a) cnf(prove_this, negated_conjecture)

SYN133-1.p RPT63 synthetic problem 31 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)

—mg(d, z,d) cnf(prove_this, negated_conjecture)

SYN134-1.p RPT63 synthetic problem 32 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
- ma(d) enf(prove_this, negated_conjecture)

SYN135-1.p RPT63 synthetic problem 33 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—“ms(x,y,a) cnf(prove_this, negated_conjecture)

SYN136-1.p RPT63 synthetic problem 34 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
-ms(z,a,a) enf(prove_this, negated_conjecture)

SYN137-1.p RPT63 synthetic problem 35 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—mgs(b, c,b) cnf(prove_this, negated_conjecture)

SYN138-1.p RPT63 synthetic problem 36 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—mgs(c, e, c) cnf(prove_this, negated_conjecture)

31
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SYN139-1.p RPT63 synthetic problem 37 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—my(a,a) cnf(prove_this, negated_conjecture)

SYN140-1.p RPT63 synthetic problem 38 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—my(b, ) cnf(prove_this, negated_conjecture)

SYN141-1.p RPT63 synthetic problem 39 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—ms(c, ) cnf(prove_this, negated_conjecture)

SYN142-1.p RPT63 synthetic problem 40 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—ms(d, ) cnf(prove_this, negated_conjecture)

SYN143-1.p RPT63 synthetic problem 41 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—mgs(d, d) cnf(prove_this, negated_conjecture)

SYN144-1.p RPT63 synthetic problem 42 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—“ms(e,a) cnf(prove_this, negated_conjecture)

SYN145-1.p RPT63 synthetic problem 43 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—ng(d,x) cnf(prove_this, negated_conjecture)

SYN146-1.p RPT63 synthetic problem 44 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—ny(z,c,y) cnf(prove_this, negated_conjecture)

SYN147-1.p RPT63 synthetic problem 45 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
-ny(z,d,x) cnf(prove_this, negated_conjecture)

SYN148-1.p RPT63 synthetic problem 46 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—ny(e,d, d) cnf(prove_this, negated_conjecture)

SYN149-1.p RPT63 synthetic problem 47 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—ni(e, e, x) cnf(prove_this, negated_conjecture)

SYN150-1.p RPT63 synthetic problem 48 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—ng(b) cnf(prove_this, negated_conjecture)

SYN151-1.p RPT63 synthetic problem 49 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—ng(d) cnf(prove_this, negated_conjecture)

SYN152-1.p RPT63 synthetic problem 50 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—ng(e) cnf(prove_this, negated_conjecture)

SYN153-1.p RPT63 synthetic problem 51 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—nz(a) cnf(prove_this, negated_conjecture)

SYN154-1.p RPT63 synthetic problem 52 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—nsz(e) enf(prove_this, negated_conjecture)

SYN155-1.p RPT63 synthetic problem 53 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—ng(z,a) enf(prove_this, negated_conjecture)

SYN156-1.p RPT63 synthetic problem 54 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)



—ny(a,e) cnf(prove_this, negated_conjecture)

SYN157-1.p RPT63 synthetic problem 55 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—ns(x,d) cnf(prove_this, negated_conjecture)

SYN158-1.p RPT63 synthetic problem 56 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—ns(a,a) cnf(prove_this, negated_conjecture)

SYN159-1.p RPT63 synthetic problem 57 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—ns(a,e) cnf(prove_this, negated_conjecture)

SYN160-1.p RPT63 synthetic problem 58 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—n5(b,b) cnf(prove_this, negated_conjecture)

SYN161-1.p RPT63 synthetic problem 59 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—ns(c,x) enf(prove_this, negated_conjecture)

SYN162-1.p RPT63 synthetic problem 60 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—ns(c,c) cnf(prove_this, negated_conjecture)

SYN163-1.p RPT63 synthetic problem 61 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
-ns(e,a) cnf(prove_this, negated_conjecture)

SYN164-1.p RPT63 synthetic problem 62 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
= po(b,c) cnf(prove_this, negated_conjecture)

SYN165-1.p RPT63 synthetic problem 63 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
-pi(z,a,x) cnf(prove_this, negated_conjecture)

SYN166-1.p RPT63 synthetic problem 64 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—p1(a, b, b) cnf(prove_this, negated_conjecture)

SYN167-1.p RPT63 synthetic problem 65 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
- p1(d, z,d) cnf(prove_this, negated_conjecture)

SYN168-1.p RPT63 synthetic problem 66 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
- ps3(x,y,b) cnf(prove_this, negated_conjecture)

SYN169-1.p RPT63 synthetic problem 67 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
- ps3(x,d,y) cnf(prove_this, negated_conjecture)

SYN170-1.p RPT63 synthetic problem 68 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—pa(x,c,y) cnf(prove_this, negated_conjecture)

SYN171-1.p RPT63 synthetic problem 69 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—p4(d,a,a) cnf(prove_this, negated_conjecture)

SYN172-1.p RPT63 synthetic problem 70 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
= qo(e,d) cnf(prove_this, negated_conjecture)

SYN173-1.p RPT63 synthetic problem 71 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—q1(e,a,e) enf(prove_this, negated_conjecture)

SYN174-1.p RPT63 synthetic problem 72 (quasi-uniform distribution)
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include(’Axioms/SYNO001-0.ax’)
—q(e,c,e) cuf(prove_this, negated_conjecture)

SYN175-1.p RPT63 synthetic problem 73 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—qa(z,d,y) cnf(prove_this, negated_conjecture)

SYN176-1.p RPT63 synthetic problem 74 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax”)

—qa(e, ¢, ) cnf(prove_this, negated_conjecture)

SYN177-1.p RPT63 synthetic problem 75 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)

—g3(z,b) cnf(prove_this, negated_conjecture)

SYN178-1.p RPT63 synthetic problem 76 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—q3(b,d) cnf(prove_this, negated_conjecture)

SYN179-1.p RPT63 synthetic problem 77 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—q3(d, x) cnf(prove_this, negated_conjecture)

SYN180-1.p RPT63 synthetic problem 78 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—qs(a,e) cnf(prove_this, negated_conjecture)

SYN181-1.p RPT63 synthetic problem 79 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—q4(d,b) cnf(prove_this, negated_conjecture)

SYN182-1.p RPT63 synthetic problem 80 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—g5(z,c) cnf(prove_this, negated_conjecture)

SYN183-1.p RPT63 synthetic problem 81 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—gs(e,e) cnf(prove_this, negated_conjecture)

SYN184-1.p RPT63 synthetic problem 82 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
=7o(b) cnf(prove_this, negated_conjecture)

SYN185-1.p RPT63 synthetic problem 83 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—ro(e) cnf(prove_this, negated_conjecture)

SYN186-1.p RPT63 synthetic problem 84 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—ri(a) cnf(prove_this, negated_conjecture)

SYN187-1.p RPT63 synthetic problem 85 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—r1(d) cnf(prove_this, negated_conjecture)

SYN188-1.p RPT63 synthetic problem 86 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—ri(e) enf(prove_this, negated_conjecture)

SYN189-1.p RPT63 synthetic problem 87 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—ra(c) cnf(prove_this, negated_conjecture)

SYN190-1.p RPT63 synthetic problem 88 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—r3(a,z,d) cnf(prove_this, negated_conjecture)

SYN191-1.p RPT63 synthetic problem 89 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—r3(c,b,c) cnf(prove_this, negated_conjecture)



SYN192-1.p RPT63 synthetic problem 90 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—r4(a) cnf(prove_this, negated_conjecture)

SYN193-1.p RPT63 synthetic problem 91 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—r4(b) cnf(prove_this, negated_conjecture)

SYN194-1.p RPT63 synthetic problem 92 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—r5(c, ¢) cuf(prove_this, negated_conjecture)

SYN195-1.p RPT63 synthetic problem 93 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—r5(d, d) cnf(prove_this, negated_conjecture)

SYN196-1.p RPT63 synthetic problem 94 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—s1(a) cnf(prove_this, negated_conjecture)

SYN197-1.p RPT63 synthetic problem 95 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—51(b) cnf(prove_this, negated_conjecture)

SYN198-1.p RPT63 synthetic problem 96 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—s1(c) cnf(prove_this, negated_conjecture)

SYN199-1.p RPT63 synthetic problem 97 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
= 81(d) enf(prove_this, negated_conjecture)

SYN200-1.p RPT63 synthetic problem 98 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
- s1(e) cnf(prove_this, negated_conjecture)

SYN201-1.p RPT63 synthetic problem 99 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
= 82(b) cnf(prove_this, negated_conjecture)

SYN202-1.p RPT63 synthetic problem 100 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
- sa(e) cnf(prove_this, negated_conjecture)

SYN203-1.p RPT63 synthetic problem 101 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
- s3(x,b) cnf(prove_this, negated_conjecture)

SYN204-1.p RPT63 synthetic problem 102 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
- s3(a,c) cnf(prove_this, negated_conjecture)

SYN205-1.p RPT63 synthetic problem 103 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
- s3(a,d) cnf(prove_this, negated_conjecture)

SYN206-1.p RPT63 synthetic problem 104 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
- 83(b, b) cnf(prove_this, negated_conjecture)

SYN207-1.p RPT63 synthetic problem 105 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—83(c, €) cnf(prove_this, negated_conjecture)

SYN208-1.p RPT63 synthetic problem 106 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
—183(d, b) cnf(prove_this, negated_conjecture)

SYN209-1.p RPT63 synthetic problem 107 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
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= 84(b) cnf(prove_this, negated_conjecture)

SYN210-1.p RPT63 synthetic problem 108 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
= 84(c) cnf(prove_this, negated_conjecture)

SYN211-1.p RPT63 synthetic problem 109 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
= 84(d) cnf(prove_this, negated_conjecture)

SYN212-1.p RPT63 synthetic problem 110 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—s4(e) cnf(prove_this, negated_conjecture)

SYN213-1.p RPT63 synthetic problem 111 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—85(b) enf(prove_this, negated_conjecture)

SYN214-1.p RPT63 synthetic problem 112 (quasi-uniform distribution)
include(’Axioms/SYN001-0.ax’)
—85(c) cnf(prove_this, negated_conjecture)

SYN215-1.p RPT63 synthetic problem 113 (quasi-uniform distribution)
include(’Axioms/SYNO001-0.ax’)
= 85(d) enf(prove_this, negated_conjecture)

SYN216-1.p RPT63 synthetic problem 1 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—ls(a,a) cnf(prove_this, negated_conjecture)

SYN217-1.p RPT63 synthetic problem 2 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—l2(b, b) cnf(prove_this, negated_conjecture)

SYN218-1.p RPT63 synthetic problem 3 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—la(c, x) cnf(prove_this, negated_conjecture)

SYN219-1.p RPT63 synthetic problem 4 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—ly(e, b) cnf(prove_this, negated_conjecture)

SYN220-1.p RPT63 synthetic problem 5 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
= l3(x,b) cnf(prove_this, negated_conjecture)

SYN221-1.p RPT63 synthetic problem 6 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
=l3(x,c) cnf(prove_this, negated_conjecture)

SYN222-1.p RPT63 synthetic problem 7 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
= l3(x,d) cnf(prove_this, negated_conjecture)

SYN223-1.p RPT63 synthetic problem 8 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
—l3(z,e) cnf(prove_this, negated_conjecture)

SYN224-1.p RPT63 synthetic problem 9 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
=l3(a, ) cnf(prove_this, negated_conjecture)

SYN225-1.p RPT63 synthetic problem 10 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
=l3(b,a) cnf(prove_this, negated_conjecture)

SYN226-1.p RPT63 synthetic problem 11 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
—l3(b,b) cnf(prove_this, negated_conjecture)

SYN227-1.p RPT63 synthetic problem 12 (skewed distribution)



include(’Axioms/SYNO001-0.ax’)
=l3(b,¢) cnf(prove_this, negated_conjecture)

SYN228-1.p RPT63 synthetic problem 13 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
= l3(b, e) cnf(prove_this, negated_conjecture)

SYN229-1.p RPT63 synthetic problem 14 (skewed distribution)
include(’Axioms/SYN001-0.ax”)
= l3(c, x) cnf(prove_this, negated_conjecture)

SYN230-1.p RPT63 synthetic problem 15 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
=l3(c,¢) cnf(prove_this, negated_conjecture)

SYN231-1.p RPT63 synthetic problem 16 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
= l3(d, x) enf(prove_this, negated_conjecture)

SYN232-1.p RPT63 synthetic problem 17 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
—13(d, d) enf(prove_this, negated_conjecture)

SYN233-1.p RPT63 synthetic problem 18 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
= l3(e, x) cnf(prove_this, negated_conjecture)

SYN234-1.p RPT63 synthetic problem 19 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—ls(e, a) cnf(prove_this, negated_conjecture)

SYN235-1.p RPT63 synthetic problem 20 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—l3(e, b) cnf(prove_this, negated_conjecture)

SYN236-1.p RPT63 synthetic problem 21 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—ls(e,e) cnf(prove_this, negated_conjecture)

SYN237-1.p RPT63 synthetic problem 22 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
“my(x,x,e) cnf(prove_this, negated_conjecture)

SYN238-1.p RPT63 synthetic problem 23 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—mq(x,b,y) cnf(prove_this, negated_conjecture)

SYN239-1.p RPT63 synthetic problem 24 (skewed distribution)
include(’Axioms/SYN001-0.ax’)

—my(x,c,x) cnf(prove_this, negated_conjecture)
SYN240-1.p RPT63 synthetic problem 25 (skewed distribution)
include(’Axioms/SYN001-0.ax’)

“mi(z,e,e) cnf(prove_this, negated_conjecture)
SYN241-1.p RPT63 synthetic problem 26 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)

- m1(a,a,x) enf(prove_this, negated_conjecture)

SYN242-1.p RPT63 synthetic problem 27 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
-ms(a,a,a) cnf(prove_this, negated_conjecture)

SYN243-1.p RPT63 synthetic problem 28 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—mq(a,d,d) cnf(prove_this, negated_conjecture)

SYN244-1.p RPT63 synthetic problem 29 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—my(c,z,x) cnf(prove_this, negated_conjecture)
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SYN245-1.p RPT63 synthetic problem 30 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—my(c,x,c) cnf(prove_this, negated_conjecture)

SYN246-1.p RPT63 synthetic problem 31 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
=mq(c, b, ) cnf(prove_this, negated_conjecture)

SYN247-1.p RPT63 synthetic problem 32 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
—my(d,z,y) cnf(prove_this, negated_conjecture)

SYN248-1.p RPT63 synthetic problem 33 (skewed distribution)
include(’Axioms/SYN001-0.ax’)

-my(d,c,c) cnf(prove_this, negated_conjecture)

SYN249-1.p RPT63 synthetic problem 34 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)

-my(d,e,e) cnf(prove_this, negated_conjecture)

SYN250-1.p RPT63 synthetic problem 35 (skewed distribution)
include(’Axioms/SYN001-0.ax’)

—mi(e,a,a) cnf(prove_this, negated_conjecture)

SYN251-1.p RPT63 synthetic problem 36 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
-m1(e,b,b) cnf(prove_this, negated_conjecture)

SYN252-1.p RPT63 synthetic problem 37 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—my(z, d) enf(prove_this, negated_conjecture)

SYN253-1.p RPT63 synthetic problem 38 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—my(e, x) cnf(prove_this, negated_conjecture)

SYN254-1.p RPT63 synthetic problem 39 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—my(e,b) cnf(prove_this, negated_conjecture)

SYN255-1.p RPT63 synthetic problem 40 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—ng(a) cnf(prove_this, negated_conjecture)

SYN256-1.p RPT63 synthetic problem 41 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
—ng(c) cnf(prove_this, negated_conjecture)

SYN257-1.p RPT63 synthetic problem 42 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
= po(c, b) cnf(prove_this, negated_conjecture)

SYN258-1.p RPT63 synthetic problem 43 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
—p1(x,y,d) cnf(prove_this, negated_conjecture)

SYN259-1.p RPT63 synthetic problem 44 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
—p1(x,d,x) cnf(prove_this, negated_conjecture)

SYN260-1.p RPT63 synthetic problem 45 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
—p1(z,d,d) cnf(prove_this, negated_conjecture)

SYN261-1.p RPT63 synthetic problem 46 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
- p1(b,z,b) enf(prove_this, negated_conjecture)

SYN262-1.p RPT63 synthetic problem 47 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)



= p1(b, ¢, b) cnf(prove_this, negated_conjecture)

SYN263-1.p RPT63 synthetic problem 48 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
- p1(d,d,a) cnf(prove_this, negated_conjecture)

SYN264-1.p RPT63 synthetic problem 49 (skewed distribution)
include(’Axioms/SYNO001-0.ax”)
-p1(e,ce) cnf(prove_this, negated_conjecture)

SYN265-1.p RPT63 synthetic problem 50 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
- p3(z, z,a) cnf(prove_this, negated_conjecture)

SYN266-1.p RPT63 synthetic problem 51 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
—p3(b,e,e) cnf(prove_this, negated_conjecture)

SYN267-1.p RPT63 synthetic problem 52 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
- pa(z,y,c) cnf(prove_this, negated_conjecture)

SYN268-1.p RPT63 synthetic problem 53 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—p4a(a,x,y) cnf(prove_this, negated_conjecture)

SYN269-1.p RPT63 synthetic problem 54 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—pa(b,a,a) cnf(prove_this, negated_conjecture)

SYN270-1.p RPT63 synthetic problem 55 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—p4a(b, b, ) cnf(prove_this, negated_conjecture)

SYN271-1.p RPT63 synthetic problem 56 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—ps(d, z,a) cnf(prove_this, negated_conjecture)

SYN272-1.p RPT63 synthetic problem 57 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—pa(d, e, x) cnf(prove_this, negated_conjecture)

SYN273-1.p RPT63 synthetic problem 58 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
—pya(e, c,e) cnf(prove_this, negated_conjecture)

SYN274-1.p RPT63 synthetic problem 59 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
—qo(z,d) cnf(prove_this, negated_conjecture)

SYN275-1.p RPT63 synthetic problem 60 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—qo(d,x) cnf(prove_this, negated_conjecture)

SYN276-1.p RPT63 synthetic problem 61 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
—qo(d,b) cnf(prove_this, negated_conjecture)

SYN277-1.p RPT63 synthetic problem 62 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
—q(z,z,d) cnf(prove_this, negated_conjecture)

SYN278-1.p RPT63 synthetic problem 63 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
—q1(x,y,e) cnf(prove_this, negated_conjecture)

SYN279-1.p RPT63 synthetic problem 64 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
- q1(z,a,c) enf(prove_this, negated_conjecture)

SYN280-1.p RPT63 synthetic problem 65 (skewed distribution)

39
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include(’Axioms/SYNO001-0.ax’)
—qi(z,b,y) cnf(prove_this, negated_conjecture)

SYN281-1.p RPT63 synthetic problem 66 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
—q(z,cc) cuf(prove_this, negated_conjecture)

SYN282-1.p RPT63 synthetic problem 67 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—q(z,d,y) cnf(prove_this, negated_conjecture)

SYN283-1.p RPT63 synthetic problem 68 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
—qi(a,b,a) cnf(prove_this, negated_conjecture)

SYN284-1.p RPT63 synthetic problem 69 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
- q1(a,c,a) cnf(prove_this, negated_conjecture)

SYN285-1.p RPT63 synthetic problem 70 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
—q1(a,d,d) cnf(prove_this, negated_conjecture)

SYN286-1.p RPT63 synthetic problem 71 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—qi(a,e, ) cnf(prove_this, negated_conjecture)

SYN287-1.p RPT63 synthetic problem 72 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—q1(b,z,y) cnf(prove_this, negated_conjecture)

SYN288-1.p RPT63 synthetic problem 73 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—q1(b,b,b) cnf(prove_this, negated_conjecture)

SYN289-1.p RPT63 synthetic problem 74 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—q1(b,d,b) cnf(prove_this, negated_conjecture)

SYN290-1.p RPT63 synthetic problem 75 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
—q1(c,x,y) cnf(prove_this, negated_conjecture)

SYN291-1.p RPT63 synthetic problem 76 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
—q1(d,x,y) cnf(prove_this, negated_conjecture)

SYN292-1.p RPT63 synthetic problem 77 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
—q1(d,b,b) cnf(prove_this, negated_conjecture)

SYN293-1.p RPT63 synthetic problem 78 (skewed distribution)
include(’Axioms/SYN001-0.ax’)
-q1(d,d,a) cnf(prove_this, negated_conjecture)

SYN294-1.p RPT63 synthetic problem 79 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
-q1(d,d,c) cnf(prove_this, negated_conjecture)

SYN295-1.p RPT63 synthetic problem 80 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
-q1(d,d,d) cnf(prove_this, negated_conjecture)

SYN296-1.p RPT63 synthetic problem 81 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—qi(e,b,e) cnf(prove_this, negated_conjecture)

SYN297-1.p RPT63 synthetic problem 82 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—q (e e e) cnf(prove_this, negated_conjecture)



SYN298-1.p RPT63 synthetic problem 83 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
- s3(b, ) cnf(prove_this, negated_conjecture)

SYN299-1.p RPT63 synthetic problem 84 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—s3(b,a) cnf(prove_this, negated_conjecture)

SYN300-1.p RPT63 synthetic problem 85 (skewed distribution)
include(’Axioms/SYNO001-0.ax’)
—s3(b,d) cnf(prove_this, negated_conjecture)

SYN301-1.p RPT63 synthetic problem 86 (skewed distribution)
include(’Axioms/SYN001-0.ax’)

—84(a) cnf(prove_this, negated_conjecture)
SYN303-1.p Problem for testing satisfiability
p(z, x) cnf(clauses , negated_conjecture)

(z,y) = ply,z) cnf(clauses, negated_conjecture)
p(f ( ), fly) = plx,y) cnf(clauses, negated_conjecture)
p(z,y) = p(f(z), f(y)) cnf(clausey, negated_conjecture)
- p( , f(x) cnf(clauses, negated_conjecture)

SYN304-1.p Problem for testing satisfiability
p(z, f(x) = r(f(x),9(x),x) cnf(clause; , negated_conjecture)

p(a, ) cnf(clauses, negated_conjecture)
r(f(a),g(a),a) cnf(clauses, negated_conjecture)
s(f(z),z,x) or l(x) cnf(clausey, negated_conjecture)
-s(f(x),z,a) cnf(clauses, negated_conjecture)
=s(f(x),z,b) cnf(clauseg, negated_conjecture)

l(a) cnf(clauser, negated_conjecture)

1(b) cnf(clauseg, negated_conjecture)

SYN305-1.p Problem for testing satisfiability

flgr(z)) =2 cnf(clauses, negated_conjecture)
flg2(z)) =2 cnf(clauses, negated_conjecture)
g1(x) # go(x) cnf(clauses, negated_conjecture)

SYN306-1.p Problem for testing satisfiability

p(z) or ¢(g(x,x)) cnf(clauseq, negated_conjecture)

q(y) = r(z,y) cnf(clauses, negated_conjecture)

,a) = —r(f(b),a) cnf(clauses, negated_conjecture)
), Yy) cnf(clausey, negated_conjecture)

() = p(z) cnf(clauses, negated_conjecture)

- p(a) cnf(clauseg, negated_conjecture)

SYN307-1.p Problem for testing satisfiability
(p(z,y,u) and p(y, z,u)) = p(z,z,u) cnf(clause; , negated_conjecture)

p(z, x,a) cnf(clauses, negated_conjecture)
p(z,z,u) = (p(x,y,u) or p(y,z,u)) cnf(clauses, negated_conjecture)
- p(x,x,b) cnf(clausey, negated_conjecture)

SYN308-1.p Problem for testing satisfiability

p(f(f(a)),el(c, gf(y,z))) or p(u, f(u)) cnf(clause;, negated_conjecture)
(p(f(h(z,y,2)),2) and g(u)) = (g(b) or g(v)) cnf(clauses, negated_conjecture)
e(gf(h(z,z,y), £(b))) cnf(clauses, negated_conjecture)

r(gf(v, gf(v,w)), gf(u,v)) or r(f(b),ef(f(f(a)),gf(u,v))) cnf(clausey, negated_conjecture)

SYN309-1.p Problem for testing satisfiability
s(h(z,y,2),a,h(z,y,2)) = p(f(x),a,g(z)) cnf(clauses , negated_conjecture)
a,b) or s(h(a,y,z),b,h(a,y,2)) cnf(clauses, negated _conjecture)

r(f(a),

p(k(z,y), k(z,y),b) = (s(f(x),z,x) or p(f(x),g(x),g(x))) cnf(clauses, negated_conjecture)
s(f(z),z,x) or p(f(y),y, f(y)) cnf(clausey, negated_conjecture)

p(x,z, ) cnf(clauses, negated_conjecture)

p(a,b,c cnf(clauseg, negated_conjecture)
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SYN310-1.p Problem for testing satisfiability

p(xe, z1,2) = px,x1,29) cnf(clauser , negated_conjecture)
p(r1,2,22) = p(x,1,22) cnf(clausesy, negated_conjecture)
p(z,z1,9(x2)) = pla,x1,29) cnf(clauses, negated_conjecture)
p(f(x),z1,22) = p(x,x71,22) cnf(clausey, negated_conjecture)

- p(a,b,c) cnf(clauses, negated_conjecture)

p(f(g(a)), f(g(b)), f(g(c))) cnf(clauseg, negated_conjecture)

SYN311-1.p Problem for testing satisfiability

p(x,x1,x2,23) = p(xs3,z,x1,x2) cnf(clauses, negated_conjecture)
p(x,z1,22,23) = p(xs, T2,21,T) cnf(clausesy, negated_conjecture)
p(x,x1, T2, 23) = p(x, 21,22, 9(x3)) cnf(clauses, negated_conjecture)
p(x, x1,22,23) = p(f(x),z1, T2, 23) cnf(clausey, negated_conjecture)

p(a, b, ¢, d) cnf(clauses, negated_conjecture)

=p(f(g(d)), f(g(c)), f(g(d)), f(g(a))) cnf(clauseg, negated_conjecture)

SYN312-1.p Problem for testing satisfiability

(p(z,x1,x2) and p(x1,x3,22)) = p(x,x3,22) cnf(clauses , negated_conjecture)
p(z,x1,22) = p(x2,z1,T) cnf(clauses, negated_conjecture)

p(x,x1,22) = p(r1,%,22) cnf(clauses, negated_conjecture)

p(z,z1,22) = plx, 1, f(22)) cnf(clausey, negated_conjecture)

p(x,x1,29) = plg(x),z1,22) cnf(clauses, negated_conjecture)

pla, f(b),c) cnf(clauseg, negated_conjecture)

p(f(b),d,c) cnf(clauser, negated_conjecture)

c
=p(f(g(a)), f(g(d)), f(g(c))) cnf(clauseg, negated _conjecture)

SYN313-1.001.002.p Problem for testing satisfiability

p(zo, fo(xo),z1) = —p(xo, f1(z1),22) cnf(clauseq, negated_conjecture)

p(ho, Y0, jo(y2)) or p(h1(vo), y1,J1(y2)) or p(ha(y1),y2,j2(y2))  cnf(clauses, negated conjecture)
SYN314-1.002.001.p Problem for testing satisfiability

p(zo, fo(zo), 1, 90(x3)) or p(xo, fi(x1), 2, 91(23)) or p(xo, f2(22), 3,92(x3))  cnf(clauser, negated_conjecture)
p(h07 Yo, jo (y1)7 92) = _‘p(h’l (yo)v Y1, .jl (y2)7 y3) Cnf(CIa‘u8627 negated,conjecture)

SYN315+1.p Church problem 46.2 (1)

Jz: Vy: ((bigt(z) <= p) = (bigfly) < p)) fof(church_46_2;, conjecture)

SYN315-1.p Church problem 46.2 (1)
f@) = p(a) cnf(clauses , negated_conjecture)

pla) = f(z) cnf(clauses, negated_conjecture)
fly(z)) = —pla) cnf(clauses, negated_conjecture)
p(a) or f(y(x)) cnf(clausey, negated_conjecture)

SYN316+1.p Church problem 46.2 (2)
Jz: Vy: (bigf(z) < bigf(y)) fof(church_46_24, conjecture)

SYN316-1.p Church problem 46.2 (2)
fl@) = = f(y(x)) cnf(clauseq, negated_conjecture)
f(z) or f(y(z)) cnf(clauses, negated_conjecture)

SYN317+1.p Church problem 46.2 (3)
Jz: (bigf(x) = bigg(z)) < 3Jx,y: (bigf(z) = bigg(y)) fof(church_46_23, conjecture)

SYN317-1.p Church problem 46.2 (3)

f(z) cnf(clauses , negated_conjecture)

-g(2) cnf(clauses, negated_conjecture)

f(e) = (g(e) or f(a) or g(b)) cnf(clauses, negated_conjecture)

SYN318+1.p Church problem 46.2 (4)
Jy: (Va: (bigf(x) = (big-f(y) = big-g(z))) = (p = Va: (bigf(z) = big_g(y)))) fof(church_46_24, conjecture)

SYN318-1.p Church problem 46.2 (4)

(f(x) and f(b)) = g(x) cnf(clause, negated_conjecture)
p(a) cnf(clauses, negated_conjecture)

flx) cnf(clauses, negated_conjecture)

—g(b) cnf(clausey, negated_conjecture)
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SYN319+1.p Church problem 46.2 (5)
Jw,y: Va1, 22t (((bigf(y) = bigg(21)) = (big-g(x) and —bigf(21))) = (((bigAf(x) or big_g(x)) = big-h(z)) =
(big_h(z2) and (big-h(y) = ((big-f(z2) or big_g(z2)) = big-h(z2)))))) fof(church_46_25, conjecture)

SYN319-1.p Church problem 46.2 (5)

f(y) or g(x) cnf(clause , negated_conjecture)

f(z(z,y) = f(y) cnf(clauses, negated_conjecture)
g(z1(z,y)) = g(x) cnf(clauses, negated_conjecture)
g(z1(x,y)) = - f(z(z,y)) cnf(clausey, negated_conjecture)
fl@) = h(x) cnf(clauses, negated_conjecture)
g(x) = h(z) cnf(clauseg, negated_conjecture)

—h(za(z,y)) cnf(clauser, negated_conjecture)

SYN320+1.p Church problem 46.3 (1)

3z, x: Yy1, yo: ((—bigf(x,z) = bigf(z,y1)) = (bigt(ye,2) = bigt(z,y2))) fof(church_46_3;, conjecture)
SYN320-1.p Church problem 46.3 (1)

f(z,a) or f(a,y1(x)) cnf(clauser, negated_conjecture)

flya(z),a) cnf(clauses, negated_conjecture)

= fla,y2(x)) cnf(clauses, negated_conjecture)

SYN321+1.p Church problem 46.3 (2)

Fz,y: ((F2: bigf(z, 2) = Vz: bigg(x,2)) = (Vz: (bigg(z,2) = bigf(z,y)) = (bigf(x,y) < Vz: bigg(z,2)))) fof(c

SYN321-1.p Church problem 46.3 (2)

fla,z) = g(a,u) cnf(clausey , negated_conjecture)
g(u,u) = f(u,b) cnf(clausesy, negated_conjecture)
f(a,b) or g(a,u) cnf(clauses, negated_conjecture)
f(a,b) = —g(a,d) cnf(clausey, negated_conjecture)

SYN322+1.p Church problem 46.4 (1)
Fy: (Va: (bigf(z,y) = bigif(y,x)) = -V (bigf(z,y) = —bigi(y,x))) fof(church_46_4,, conjecture)

SYN322-1.p Church problem 46.4 (1)
flz,a) = f(a,x) cnf(clauses, negated_conjecture)
f(z,a) = - fla,x) cnf(clausey, negated_conjecture)

SYN323+1.p Church problem 46.4 (2)
Jy: (Va: ((big-f(z,y) = bigf(y,x)) = bigg(x,y)) = —Va: ((bigf(z,y) = bigf(y,z)) = - bigg(z,v))) fof(church_4¢

SYN323-1.p Church problem 46.4 (2)

f(z,a) or g(z,a) cnf(clauseq, negated_conjecture)
fla,z) = g(z,a) cnf(clauses, negated_conjecture)
g(z,a) = f(z,a) cnf(clauses, negated_conjecture)
fla,z) = -g(z,a) cnf(clauseys, negated_conjecture)

SYN324+1.p Church problem 46.9 (1)
Jz: Vy: ((bigt(z,y) < bigf(z,x)) = (bigf(z,y) < bigt(y,y))) fof(church_46_91, conjecture)

SYN324-1.p Church problem 46.9 (1)

flz,z) = f(z,y(x)) cnf(clauser, negated_conjecture)
flz,y(x)) = f(z,x) cnf(clauses, negated_conjecture)
flz,y(z)) or fly(z),y(x)) cnf(clauses, negated_conjecture)
flzyy(x)) = = fy(z),y(x)) cnf(clausey, negated_conjecture)

SYN325+1.p Church problem 46.9 (2)
Jz: Vy: (((big-f(x,z) = bigf(y,y)) = (bigf(x,y) and big_-g(x))) = big-g(y)) fof(church_46_92, conjecture)

SYN325-1.p Church problem 46.9 (2)

flz,z) or f(z,y(x)) cnf(clauseq, negated_conjecture)
f(z,z) or g(x) cnf(clauses, negated_conjecture)

fly ( ), ( ) = f(z,y(z)) cnf(clauses, negated_conjecture)

fly(z),y(z)) = g(x) cnf(clausey, negated_conjecture)

=g(y(zx )) cnf(clauses, negated_conjecture)

SYN326+1.p Church problem 46.12 (1)
Sw: ¥y, = ((big f(y, 2) = (bigg(y) = bigh(x))) = bigf(z,2)) = (((bigf(z) = bigg(x)) = bigh(z)) =
(bigf(x,y) = big-f(z,2)))) fof(church_46_12;, conjecture)
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SYN326-1.p Church problem 46.12 (1)

fly(x),z(x)) or f(x,x) cnf(clauses , negated_conjecture)
g(y(z)) or f(z,x) cnf(clauses, negated_conjecture)
h(z) = f(z,x) cnf(clauses, negated _conjecture)
f(z(z),z) or h(z(x)) cnf(clausey, negated_conjecture)
g(z) = h(z(x)) cnf(clauses, negated_conjecture)
flz,y(x)) cnf(clauseg, negated_conjecture)

- f( (x), z(x)) cnf(clauser, negated_conjecture)

SYN327+1.p Church problem 46.12 (2)

Va: Jy: Vz: (bigf(y,z) = ((bigf(z,z) = bigf(z,y)) and (bigf(x,y) = (—bigf(x,z) = (bigf(y,z) and bigf(z,y))))))
SYN327-1.p Church problem 46.12 (2)

fly,a) or f(a,y) cnf(clause; , negated_conjecture)

fla,2(y)) = f(y,a) cnf(clausey, negated_conjecture)

fla,2(y)) or f(a,y) cnf(clauses, negated_conjecture)

(f(y,a) and f(z(y),y)) = f(a,z(y)) cnf(clausey, negated_conjecture)

fla,y) = = f(a,2(y)) cnf(clauses, negated_conjecture)

(f(a,y) and f(y,a)) = —f(2(y),y) cnf(clauseg, negated_conjecture)

SYN328+1.p Church problem 46.12 (3)

Ju: vy, z: (((bigf(y) = bigg(y)) <= bigf(z)) = (((bigf(y) = bigh(y)) <= bigg(z)) = ((((bigfly) =
big_g(y)) = big-h(y)) <= big-h(z)) = (bigf(z) and big_g(z) and big_h(z))))) fof(church_46_123, conjecture)
SYN328-1.p Church problem 46.12 (3)

(f(y(x)) and f(x)) = g(y(x)) cnf(clauses , negated_conjecture)

fly(x)) or f(x) cnf(clauses, negated_conjecture)

g(y(z)) = f(x) cnf(clauses, negated_conjecture)

(f(y(x)) and g(x)) = h(y(z)) cnf(clausey, negated_conjecture)
f(y(z)) or g(x) cnf(clauses, negated_conjecture)

h(y(z)) = g(x) cnf(clauseg, negated_conjecture)

hiz) = (f(y(z)) or h(y(x))) cnf(clauser, negated_conjecture)

(9(y(x)) and h(z)) = h(y(z)) cnf(clauseg, negated_conjecture)
fly(z)) = (g9(y(z)) or h(x)) cnf(clausey, negated_conjecture)

hy(z)) = h(z) cnf(clauseo, negated_conjecture)

(f(z(x)) and g(z(x))) = —h(z(x)) cnf(clauses 1, negated_conjecture)

SYN329+1.p Church problem 46.14 (1)
Jz,y: Vz: (bigf(x,z) = (bigf(y,y) = (big-f(x,z) = bigf(z,y)))) fof(church_46_14;, conjecture)

SYN329-1.p Church problem 46.14 (1)

f(z,x) cnf(clauses , negated_conjecture)

fly,v) cnf(clauses, negated _conjecture)

flz, z(z,y)) cnf(clauses, negated_conjecture)
= f(z(z,y),y) cnf(clausey, negated_conjecture)

SYN330+1.p Church problem 46.14 (2)
Jz,y: Vz: ((bigf(z,2) <= bigf(z,y)) = ((bigf(z,y) <= bigf(z,2)) = ((bigf(z,y) < bigf(y,x)) =
(bigf(x,y) < bigf(z,z2))))) fof(church_46_145, conjecture)

SYN330-1.p Church problem 46.14 (2)

fz(z,y),y) = flz,z(z,y)) cnf(clauseq, negated_conjecture)
z2(x,y) = [fz(z,9),y) cnf(clauses, negated_conjecture)

( ) z2(z,y)) = f(z(z,9),y) cnf(clauses, negated_conjecture)

z(z,y),y) = f(z(z,y),z(z,y)) cnf(clausey, negated_conjecture)

Y, ) f(z,y) cnf(clauses, negated_conjecture)

y,x) = f (w,y) cnf(clauseg, negated_conjecture)

x,y) or f(xz,z(x,y)) cnf(clauser, negated_conjecture)

flz,y) = = f(x,2(z,y)) cnf(clauseg, negated_conjecture)

SYN331+1.p Church problem 46.14 (3)
Jz,y: Vz: (bigf(z,z) = (bigf(y,z) = ((bigf(z,y) <= bigf(z,2)) = ((big-f(y,x) or bigf(z,z)) =
(big_f(z, z) or big-f(z,v)))))) fof(church_46_143, conjecture)

SYN331-1.p Church problem 46.14 (3)

(=,
f(z
I
f(y
f(y
I
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flz, z(x,y)) cnf(clauseq, negated_conjecture)

fly,z(z,y)) cnf(clauses, negated_conjecture)

f(z(z,9), z(x,y)) = f(z,y) cnf(clauses, negated_conjecture)
flzyy) = fz(z,y), 2(z,y)) cnf(clausey, negated_conjecture)
f(y,x) or f(z(x,y) z(x, y)) cnf(clauses, negated_conjecture)
= f(z(z,y), ) cnf(clauseg, negated_conjecture)

= f(z(z,9),y) cnf(clauser, negated_conjecture)

SYN332+1.p Church problem 46.14 (4)

Iz, y: Vz: ((bigf(z,y) and bigf(y,z)) < > bigf(z,z) = ((bigf(z,z) <= bigt(z,z)) = ((bigf(zr,z) —
bigf(y,z)) = (((bigf(y,x) = bigf(z,y)) <= bigfl(z,2)) = ((igflz,y) <= biglly,z))
bigf(z,9)))))) fof(church_46_144, conjecture)

SYN332-1.p Church problem 46.14 (4)

flz,y) or f(z,z(z,y)) cnf(clauser, negated_conjecture)

fly,z) or f(z,z(z,y)) cnf(clauses, negated_conjecture)

(f(z,y) and f(y,z)) = - f(z,z(z,y)) cnf(clauses, negated_conjecture)
fz(z,y),2) = f(z,2z(z,y)) cnf(clausey, negated_conjecture)
flz,z(z,y) = f(z(z,y),x) cnf(clauses, negated_conjecture)

fly, z(z,y)) = f(x,z( ) cnf(clauseg, negated_conjecture)
flz,z(z,y) = fy,2(z,y)) cnf(clauser, negated_conjecture)

(f(y,z) and f(z(z,y), 2(x,y))) = f(z,y) cnf(clauses, negated_conjecture)
fly,z) or f(z(x,y), z(x,y)) cnf(clauseg, negated_conjecture)

flz,y) = flz(z,y),2(z,y)) cnf(clause;o, negated_conjecture)

fly,z) = (f(z,y) or f(z(z,y),v)) cnf(clauses, negated_conjecture)
flz,y) = (fly,x) or f(z(z,y),v)) cnf(clauses s, negated_conjecture)
f(z(z,y),y) = (f(z,y) or fy,z)) cnf(clausey 3, negated_conjecture)

(f(z,y) and f(y,z)) = - f(z(x,y),y) cnf(clauses 4, negated_conjecture)

SYN333+1.p Church problem 46.14 (5)
Jx,y: Vz: (bigf(z,y) = (bigf(y, z) and big_{(z, z) and ((big_f(z,y) and big_g(z,y)) = (big_g(z,2) and big_g(z, 2))))) f

SYN333-1.p Church problem 46.14 (5)

flz,y) cnf(clauses , negated_conjecture)

(f(y,z(z,y)) and f(z(x,y),2(x,y))) = g(x,y) cnf(clauses, negated_conjecture)

(f(y,z(z,y)) and f(z(x,y),z(z,y)) and g(z, z(z,v))) = —g(z(x,y),z(z,y)) cnf(clauses, negated_conjecture)

SYN334+1.p Church problem 46.14 (6)
dz,y: Va: ((bigf(x,y) = (bigf(z,2) <= bigg(y,z))) = ((bigf(z,y) <= (bigh(z,2) = bigg(z2))) =
(big_g(z,y) <= big-g(z,2)))) fof(church_46_14¢, conjecture)

SYN334-1.p Church problem 46.14 (6)

(f(z,y) and g(y, z(z,y))) = f(z,z(z,y)) cnf(clause, negated_conjecture)

(f(z,y) and f(z, 2z(z,v))) = g(y,z2(z,y)) cnf(clauses, negated_conjecture)
(f(z(z,y), z(z,y)) and f(x,y)) = g(z(z,y),2(x,y)) cnf(clauses, negated_conjecture)
fz(z,y), z(x,y)) or f(z,y) cnf(clauseys, negated_conjecture)

g(z(x,y), z(z,y)) = f(z,y) cnf(clauses, negated_conjecture)

g(x,y) or g(z(x,y), z(z,y)) cnf(clauseg, negated_conjecture)

g(z,y) = —9(z(z,y),2(x,y)) cnf(clauser, negated_conjecture)

SYN335+41.p Church problem 46.14 (7)

Jz,y: Vz: (bigf(x,z) = (((bigf(z,2) = bigg(z,2)) <= bigf(x,y)) = (((bigg(z,z) = bigf(z,z2)) <
big_g(z,y)) = (((big-g(x,y) = bigf(y,z)) <= biggly,z)) = (bigf(z,y) <= bigi(y,z)))))) fof(church_46_147, cor
SYN335-1.p Church problem 46.14 (7)

f(z, z(z,y)) cnf(clauseq, negated_conjecture)

(f(z(z,y), 2(x,y)) and f(z,y)) = g(z(z,y),z(x,y)) cnf(clauses, negated_conjecture)

fz(z,y), z(x,y)) or f(z,y) cnf(clauses, negated_conjecture)

g(z(x,y), z(z,y)) = f(m Y) cnf(clausey, negated_conjecture)

(9(2(z,y), 2(z,y)) and g(z,y)) = f(z(z,y),2(x,y)) cnf(clauses, negated_conjecture)
g(z(x,y), z(z,y)) or g(z,y) cnf(clauseg, negated _conjecture)

f(x,y), 2(x,y) = g(x,y) cnf(clauser, negated_conjecture)

(g(x, y) and g(y, z(z,v))) = f(y,z) cnf(clauses, negated_conjecture)

g(z,y) or g(y, z :c,y)) cnf(clauseg, negated_conjecture)
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fly,z) = gy, z(x,y)) cnf(clause;o, negated_conjecture)
fz(z,y),y) or f(y,x) cnf(clauses, negated_conjecture)
fzz,y),y) = - f(y,z) cnf(clause;o, negated_conjecture)

SYN336+1.p Church problem 46.15 (1)

Va: Jyr,ya: Vz: (bigf(x, z) = (bigf(yr,z) = (bigt(y2,2) = (bigf(y1,z) = bigf(z,y2)))))
SYN336-1.p Church problem 46.15 (1)

fla,z(y1,y2)) cnf(clauses , negated_conjecture)

flyr, 2(y1,92)) cnf(clauses, negated_conjecture)

fly2, 2(y1,92)) cnf(clauses, negated_conjecture)

fly1,0a) cnf(clausey, negated_conjecture)

= f(z(y1,92),y2) cnf(clauses, negated_conjecture)

SYN337+41.p Church problem 46.15 (2)
V1, xg: Jy: Vz: (bigf(xy,y) = (bigf(z,21) = (bigf(z,y) = (bigf(xe,y) or bigf(xs, 2)))))

SYN337-1.p Church problem 46.15 (2)

fla,y) cnf(clauser, negated_conjecture)
f(z(y),a) cnf(clauses, negated_conjecture)
fz(y),y) cnf(clauses, negated_conjecture)
= f(b,y) cnf(clausey, negated_conjecture)

= f(b, 2(y)) cnf(clauses, negated_conjecture)

SYN338+1.p Church problem 46.15 (3)
Jz: Vy: 3z: (bigf(z,y) = (bigf(z,2) = bigf(y,y))) fof(church_46_153, conjecture)

SYN338-1.p Church problem 46.15 (3)
f(z,y(x)) cnf(clauses , negated_conjecture)
f(z,x) cnf(clauses, negated_conjecture)

= f(y(z),y(x)) cnf(clauses, negated_conjecture)

SYN339+1.p Church problem 46.15 (4)
Jz: Vy: 3z: (bigf(z,y,2) = bigt(y,z,2)) fof(church_46_154, conjecture)

SYN339-1.p Church problem 46.15 (4)
flz,y(z),2) cnf(clauses, negated_conjecture)
- fy(x), z, 2) cnf(clauses, negated_conjecture)

SYN340+1.p Church problem 46.15 (5)

Ja: Vy: Iz1, 290 (bigf(x, y, 21, 22,21) = bigf(z1,2,y, 21, 22)) fof(church_46_155, conjecture)

SYN340-1.p Church problem 46.15 (5)
flz,y(z), 21, 22, 21) cnf(clauses , negated_conjecture)
= f(z1,2,y(x), 21, 22) cnf(clauses, negated_conjecture)

SYN341+1.p Church problem 46.15 (6)

Jz1: Vg Jxg: Vay: (bigf(ry, xe, x3) = bigf(za, x3,14)) fof(church_46_15¢, conjecture)
SYN341-1.p Church problem 46.15 (6)

Fly1,y2(y1), y3) cnf(clauses , negated_conjecture)

= [(y2(y1), Y3, ya(y1,93)) cnf(clauses, negated_conjecture)

SYN342+1.p Church problem 46.15 (7)
Vay: Jxg: Vas: Jzy: (bigf(ar, 2,23) = bigf(xg, x4, 21)) fof(church_46_157, conjecture)

SYN342-1.p Church problem 46.15 (7)
fla,y2,y3(y2)) cnf(clause;, negated_conjecture)
= f(ya,ya,a) cnf(clauses, negated_conjecture)

SYN343+1.p Church problem 46.16 (2)
3z, y1,y2: Vi (bigf(z,91) = bigf(z,2)) = bigf(z,z)) = (bigf(z,z) and bigf(y1,y2)))

SYN343-1.p Church problem 46.16 (2)

fla,y1) or f(a,a) cnf(clauser, negated_conjecture)
f(z(y1,92),a) = f(a,a) cnf(clausey, negated_conjecture)
fla,a) = = f(y1,92) cnf(clauses, negated_conjecture)

SYN344+1.p Church problem 46.16 (3)

fof(church_46_15, conjectt

fof(church_46_155, conjectu

fof(church_46_165, conjectur
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Va: Jyr,ya: Vz: (((bigt(x, z) = (bigf(yr,z) = bigt(ys,x))) = bigif(x,z)) = (bigf(x,z) and (bigf(y1,y2) =
big_(z, 2)))) fof(church_46_163, conjecture)

SYN344-1.p Church problem 46.16 (3)

fla,z(y1,y2)) or f(a,a) cnf(clauser, negated_conjecture)
flyr,2(y1,92)) or f(a,a) cnf(clauses, negated_conjecture)

fly2,a) = f(a,a) cnf(clauses, negated_conjecture)

flaya) = f(y1,v2) cnf(clausey, negated_conjecture)

fla,a) = = f(z(y1,92), 2(y1,¥2)) cnf(clauses, negated_conjecture)

SYN345+41.p Church problem 46.16 (4)

Vo1, xa: Jyi,ye: Yz (((bigf(z1,22,y1) =  bigf(ye,y1,2)) = (bigf(xi,z1,22) = bigf(z1,z2,22))) =
(((big-f(x2,y1,y2) = bigf(y1,2,2)) = (bigf(z1,x2,22) = bigf(x1,z1,22))) = (bigf(y1,y2,2) = (big-f(xe,x2,y1) and |
big f(z1,z2,22)))))) fof(church_46_16,4, conjecture)

SYN345-1.p Church problem 46.16 (4)

fla,a,b) = (f(a,b,y1) or f(a,b,b)) cnf(clauses , negated_conjecture)

(f(y2,v1,2(y1,y2)) and f(a,a,b)) = f(a,b,b) cnf(clauses, negated _conjecture)

fla,b,0) = (f(b,y1,y2) or f(a,a,b)) cnf(clauses, negated_conjecture)

(f(y1,2(y1,92), 2(y1,¥2)) and f(a,b,0)) = f(a,a,b) cnf(clausey, negated_conjecture)

fly1,y2,2(y1,92)) or f(a,a,b) or f(a,b,b) cnf(clauses, negated_conjecture)

(f(a,a,b) and f(a,b,b)) = f(y1,y2,2(y1,¥2)) cnf(clauses, negated_conjecture)

f(b,b,11) = (f(a,a,b) or f(a,b,b)) cnf(clauser, negated_conjecture)

(f(b,b,y1) and f(a,a,b)) = - f(a,b,b) cnf(clauseg, negated_conjecture)

SYN346+1.p Church problem 46.17 (2)

V1, T2t 3y, yo: V21, 2ot (bigf(ze, 21) = (bigf(y1,22) = ((big-f(y1,21) and bigf(ys, z1)) or (big-f(xs, 2z2) and big-f(ysa, 22)))
SYN346-1.p Church problem 46.17 (2)

f(b,z1(y1,92)) cnf(clause; , negated_conjecture)

flyr,z2(y1,42)) cnf(clauses, negated_conjecture)

fly, 21(y1,y2)) = = f(y2, 21(y1,y2)) cnf(clauses, negated_conjecture)

fby z2(y1,92)) = = f(y2, 22(y1,92)) cnf(clausey, negated_conjecture)

SYN347+41.p Church problem 46.17 (3)
Vz1, 220 Jz1, 22t Vy: ((bigf(z1,y) <= bigf(zrs,y)) <= bigf(z1,22)) or (bigf(z1,y) <= bigf(22,v))) fof(church_46_

SYN347-1.p Church problem 46.17 (3)

fz2,y(z1,22)) = (f(z1,y(r1,22)) or f(a,b)) cnf(clauses , negated_conjecture)
flz1,y(z1,22)) = (f(z2,y(r1,22)) or f(a,b)) cnf(clausesy, negated_conjecture)
(f(z1,y(x1,22)) and f(z2,y(x1,22))) = - f(a,b) cnf(clauses, negated_conjecture)
fla,b) = (f(x1,y(x1,22)) or f(ze,y(x1,22))) cnf(clausey, negated_conjecture)
fla,y(z1,22)) or f(b,y(x1,z2)) cnf(clauses, negated_conjecture)

fla,y(z1,22)) = - f(by(xr,z2)) cnf(clauseg, negated_conjecture)

SYN348+1.p Church problem 46.17 (4)
Jx1: Vg Jxg: Vay: ((((bigf(x1,z4) < bigf(zy,23)) < bigf(rs,x4)) <= bigf(ay,z1)) and (((bigf(z2,24) <
big f(x4,x3)) <= bigf(xs,z4)) <= bigf(x4,x2))) fof(church_46_17,, conjecture)

SYN348-1.p Church problem 46.17 (4)

(f(z,9(z,y)) and f(y,g(z,y)) and f(w(x),g(z,y))) = (f(9(z,y),y) or f(g(z,y),x) or f(g(z,y),w(x)))  cnf(clause;, neg
(f(z,9(z,y)) and f(y,9(z,y)) and f(g(z,y),w(x))) = (f(9(z,y),y) or f(g(z,y),x) or f(w(z),g(z,y)))  cnf(clauses, neg
(f(g(z,y),y) and f(y,9(z,y))) = (f(z,9(z,y)) or f(g(z,y),z) or f(w(z),g(z,y)) or f(g(z,y),w(x)))  cnf(clauses, negat
(f(g9(z,y),y) and f(y,g(x,y)) and f(w(z),g(x,y)) and f(g(z,y), w(z))) = (f(z,g9(x,y)) or f(g(z,y),x)) cnf(clausey, ne
f(@,g(z,y)) or f(g(z,y),y) or f(y,g9(z,y)) or f(g(z,y),z) or f(w(z),g(z,y)) or f(g(z,y),w(z))  cnf(clauses, negated_cor
(f(w(z),g9(x,y)) and f(g(z,y),w(x))) = (f(z,g(z,y)) or f(g(z,y),y) or f(y,g(x,y)) or f(g(z,y),x)) cnf(clauseg, negat
(f(z,g(z,y)) and f(g(z,y),y) and f(w(z),9(z,y))) = (f(y,9(x,y)) or f(g(z,y),z) or f(g(x,y),w(z)))  cnf(clauser, neg
(f(x,9(z,y)) and f(g(z,y),y) and f(g(z,y),w(x))) = (f(y,9(z,y)) or f(g(z,y),z) or f(w(x),g(x,y)))  cnf(clauses,neg
(f(z,9(z,y)) and f(g(x,y), 7)) = (f(9(z,y),y) or f(y,g(x,y)) or f(w(z),g(z,y)) or f(g(x,y),w(x)))  cnf(clausey, negat
(f(z,9(z,y)) and f(g(z,y),z) and f(w(x),g(z,y)) and f(g(z,y),w(z))) = (f(9(z,y),y) or f(y,9(z,y)))  cnf(clauseio,x
(f(g(z,y),y) and f(g(z,y),x) and f(w(z),g(z,y))) = (f(z,g(x,y)) or f(y,g(x,y)) or f(g(z,y),w(x))) cnf(clausess, ne;
(f(9(z,y),y) and f(g(z,y),2) and f(g(z,y),w(x))) = (f(z,g9(z,y)) or f(y,g(z,y)) or f(w(z),g(z,y)))  cnf(clauser2,ne,
(f(y,9(z,y)) and f(g(x,y),z) and f(w(z),g(z,y))) = (f(z,g9(z,y)) or f(g(x,y),y) or f(g(x,y),w(z)))  cnf(clauseis, ne;
(f(y,9(z,y)) and f(g(x,y),z) and f(g(z,y),w(x))) = (f(z,g9(z,y)) or f(g(x,y),y) or f(w(z),g(x,y)))  cnf(clauseis, ne;
(f(z,g9(z,y)) and f(g(z,y),y) and f(y,g(z,y)) and f(g9(z,y),z)) = (f(w(x),g(z,y)) or f(g(z,y),w(x))) cnf(clause;s, 1
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(f(z,9(z,y)) and f(g(x,y),y) and f(y,g(x,y)) and f(g(z,y),r) and f(w(z),g(x,y))) = —f(g9(z,y),w(z))  cnf(clausesq

SYN349+1.p Church problem 46.17 (5)
Jx1: Vag: Jxg: Vau: (bigtf(x1,z4) < bigtf(we,z4)) = (((big-f(x1,24) < bigf(z4,z3)) < bigf(rs,z4)) <=
big_f(z4, 22))) fof(church_46_175, conjecture)

SYN349-1.p Church problem 46.17 (5)

flw(z),g(z,y)) = flx,9(x,y)) cnf(clauses , negated_conjecture)

flz,9(z,y) = flw(x ) g(z,y)) cnf(clausey, negated _conjecture)

(f(z,9(x,y)) and f(y,g9(z,y))) = (fl9(z,y),y) or f(g(z,y), w(x))) cnf(clauses, negated_conjecture)
(Flg(e.y).y) and Fly.g(w.y))) = (F(@.9(z.y)) or flglw.y).w(x)))  cnf(clauses, negated conjecture)
flz,g(z,y)) or f(g(x,y),y) or f(y,g(z,y)) or f(g(x,y), (:1:)) cnf(clauses, negated_conjecture)

(@ 9(x,9)) and £(g(z,5),5) = (Fg(z,9)) or f(g(z,y)w(x))  enf(clauses, negated conjecture)
(F(o gl 1)) and Fg(z,y)w())) = (F(9(z,4),y) or F(5,9(z,y)))  enf(clauser, negated conjecture)
(f(g ( y),y) and f(g(z,y), w(x))) = (f(z, ( y)) or f(y,g(x,y))) cnf(clauseg, negated_conjecture)
(F(3.9(2,9)) and F(g(x.y).w(x))) = (F(z.gav)) or flg(z.y),9))  enf(clauses, negated conjecture)

=

(f(z,g(x,y)) and f(g(z,v),y) and f(y,g(z,v))) - flg(z,y), w(x)) cnf(clauses g, negated_conjecture)
)

SYN350+41.p Church problem 46.18 (2
Va: y1, y2: Ve ((bigf(z,2) <= bigf(z,x)) = (bigf(z,z) < (bigf(y2,2) and (bigf(y1,2) = bigf(y1,12)))))  fof(cl

SYN350-1.p Church problem 46.18 (2)
fla,z(z,y)) = f(z(z,y),a) cnf(clauses , negated_conjecture)

f(z(z,y),a) = f(a, z(x Y)) cnf(clausey, negated_conjecture)
f(a, z(a: y)) or f(y,z(x,y)) or f(z,z(z,y)) cnf(clauses, negated_conjecture)
(f(a,z(z,y)) and f(y, (,y)) = flz,z(z,y)) cnf(clausey, negated_conjecture)
flz,y) = (fla,2(x,y)) or f(y,2(xz,y))) cnf(clauses, negated_conjecture)
(f(a,z(z,y)) and f(y,z(x,y))) = ﬁf(x,y) cnf(clauseg, negated_conjecture)

SYN351+1.p Church problem 46.18 (3)

Vay, xe: yi, ye: Vo (bigf(r1, y2, 21, 2) = ((bigf(@r,y1,21,92) <= bigf(y1, z2,y1,12)) = (bigf(x1,y1,21,92) =
((bigff(‘rlvy%yhy?) = big*f(xlvz%ylvz)) and (big*f(‘rhz"?ylvz) = (bigff(mlayhxl)yQ) <~ bigj(xlvaaylayQ)) )))) fc
SYN351-1.p Church problem 46.18 (3)

fla,y,a,z(z,y)) cnf(clauses, negated_conjecture)

flz,byz,y) = fla,z,a,y) cnf(clauses, negated_conjecture)
fla,z,a,y) = f(x,bx,y) cnf(clauses, negated_conjecture)
fla,z,a,y) or f(a,z(x,y),z, 2(x,y)) cnf(clausey, negated_conjecture)
fla,z,a,y) or f(a,y,z,y) cnf(clauses, negated_conjecture)
fla,y,z,y) or f(a,z(z,y),z, 2(x,y)) cnf(clauseg, negated_conjecture)

(fla,z(z,y),z,z(z,y)) and f(a,z,a,y)) = - f(a,y,2,y) cnf(clauser, negated_conjecture)

SYN352+41.p Church problem 46.18 (4)
Vay, o0 Jyr,yz: Var (bigf(ey,x2) = ((bigf(y1,92) = (bigf(w2,2) or bigf(y2,2))) = (((big£(y1,92) =
(bigf(xe,2) <= bigf(y1,2))) = bigf(z,z)) = (bigf(y1,y2) and (big-f(y1,2) <= bigf(y2,2)))))) fof(church_46_18,.

SYN352-1.p Church problem 46.18 (4)

f(a,b) cnf(clauses , negated_conjecture)

flz,y) = (f(b,z(x,y)) or f(y,z(x,y))) cnf(clauses, negated_conjecture)

flz,y) or f(z(z,y), 2(z,y)) cnf(clauses, negated_conjecture)

f(b,z(x,y)) or f(z,z(z,y)) or f(z(z,y),2(x,y)) cnf(clausey, negated_conjecture)
(f(b,z(z,y)) and f(z, z(z,y))) = f(z(z,y),z(z,y)) cnf(clauses, negated_conjecture)
(f(z,y) and f(x, z(z,y))) = - f(y,z(z,y)) cnf(clauseg, negated_conjecture)

flz,y) = (f(z,z(z,y)) or f(y,z(x,y))) cnf(clauser, negated_conjecture)

SYN353+1.p Church problem 46.18 (5)
Va: Jyi, Yo, y3: V2u ((bigf(y1,y2,y3) = (bigf(z,r,2) = (bigf(y2,ys,y1) or bigf(y3,y1,2)))) = ((bigf(ys,y1,y2) =
(bigf(y1, Y2, y3) and bigf(y2,y3,91))) <= bigf(y2,y1,2)) = (((bigf(y2,y3,y1) = (bigf(y1,y2,y3) and big f(ys,y1,92)))

blgj(yla 2, y2)) = ((((blg,f(yg’ Y1, y2) = 7 blg*f(y27 Y3, yl)) = blgff(ylv Y2, y3)) — blg,f(z, Y2, yl)) =
(big-£(y1, 42, ) and big (g2, ys, 1) and big K(ys,yr,42)) <= bigf(z,2,2)))))  fof(church.46_185, conjecture)

SYN353-1.p Church problem 46.18 (5)

(f(y1, Y2, yS) and f(a7 a, Z(Z/lv Y2, 3/3))) (f(y27 Ys, yl) or f(y?n Y1, yQ)) Cnf(dauselv negatedfconjeCture)
(f(ys,y1,92) and f(y2,y1,2(y1,92,¥3))) = f(y1,92,y3)  cnf(clausey, negated_conjecture)
(f(y3,y1,92) and f(y2,91,2(y1,92,93))) = f(y2,u3,41)  cnf(clauses, negated conjecture)
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(s, y1,y2) or f(y2,y1, 2(y1, Y2, ¥3)) cnf(clausey, negated_conjecture)

(f(y1,92,y3) and f(y2,y3,91)) = f(y2,91,2(y1,y2,¥3)) cnf(clauses, negated conjecture)
(f(y2,y3,91) and f(y1,2(y1,92,¥3),92)) = f(y1,92,y3)  cnf(clauses, negated_conjecture)
(f(y2,us3,91) and f(y1,2(y1,92,93),y2)) = f(ys,y1,¥2) cnf(clauser, negated_conjecture)
fy2,ys3,y1) or f(y1,2(y1, Y2, Y3), Y2) cnf(clauseg, negated_conjecture)

(f(y1,y2,y3) and f(ys,y1,92)) = [f(y1,2(y1,Y2,93), Y2) cnf(clauseg, negated_conjecture)
f(z

F(2(y1,92,93),92,91) = (f(y2,93,91) or f(y1,92,93))  cnf(clause;;, negated conjecture)
(f(ys,y1,y2) and f(y2,ys,11)) = f(2(v1,Y2,93), Y2, Y1) cnf(clauses s, negated_conjecture)
fly,y2,u3) = f(2(y1,92,93),Y2,y1) cnf(clause; 3, negated_conjecture)

f(1,y2,y3) or f(2(y1,y2:¥3), 2(y1,Y2,Y3): 2(¥1, Y2, y3))  cnf(clauserq, negated_conjecture)
fly2,y3,y1) or f(z(y1,92,93), 2(y1, Y2, 43), 2(y1, Y2, Y3)) cnf(clauses s, negated_conjecture)
f(ySa Y1, y2) or f(z(yla Y2, yg), Z(yl, Y2, :‘/3)’ Z(yl, Y2, yS)) cnf(clausew, negated—conjeCture)
(f(y1,92,93) and f(y2,y3,v1) and f(ys,y1,92)) = = f(2(y1,y2,¥3), 2(y1, Y2, 3), 2(y1,42,93))  cnf(clause;7, negated conje

SYN354+1.p Church problem 46.20 (1)
Vo, xe: Jyi,y2: Vi (bigf(wy,22) = (bigg(zi,72) = (((bigg(we,2) <= bigg(ye,2)) = (bigf(yi,y2) =
big f(z2,12))) = ((big-g(v2,2) <= bigg(y1,2)) = (bigf(z1,y1) and big f(zg,y1) and big f(y1,12))))))  fof(church 46.

SYN354-1.p Church problem 46.20 (1)

f(a,b) cnf(clauses , negated_conjecture)

g(a,b) cnf(clauses, negated_conjecture)

flyr,y2) = (g(b,2(y1,y2)) or g(y2,2(y1,y2)) or f(b,y2)) cnf(clauses, negated_conjecture)
(9(b, 2(y1,92)) and g(yo, (y1,92)) and f(yr.32)) = f(b,ya)  cnf(clauses, negated conjecture)
9(y1,2(y1,92)) = 9(b,z(y1,y2)) cnf(clauses, negated_conjecture)

9(b, 2(y1,92)) = g(y1,2(y1,y2)) cnf(clauseg, negated_conjecture)

(f(a,y1) and f(b,y1)) = — f(y1,y2) cnf(clauser, negated_conjecture)

SYN355+41.p Peter Andrews Problem X2106
(Va: (bigr(z) = bigp(x)) and Va: (~bigq(z) = bigr(z))) = Va: (big_p(x) or big-q(x)) fof(xg106, conjecture)

SYN355A5.p TPS problem X2106

cQ: $i — %o thf(cQ, type)

cP: $i — $o thf(cP, type)

cR: $i — %o thf(cR, type)

(Vxx: $i: ((cR@xx) = (cP@xx)) and Vxx: $i: (-cQ@xx = (cR@xx))) = Vxx: $i: (cPQ@xx or cQQ@xx) thf(cX2106, conjec

SYN356+41.p Peter Andrews Problem X2107
(big_r(a,b) and Va,y: (bigr(z,y) = (bigx(y,x) and big-q(x,y))) and Vu,v: (bigq(u,v) = bigq(u,u))) =
(big-q(a, a) and big_q(b, b)) fof(z2107, conjecture)

SYN356A5.p TPS problem from BASIC-FO-THMS

cB: $i thf(cB, type)

cQ: $i — $i — $o thf(cQ, type)

cA: $i thf(cA, type)

cR: $i — $i — $o  thf(cR, type)

(cR@cAQcB and Vz: $i,y: $i: ((cCRQzQy) = (cRQyQz and cQQxQy)) and Vu: $i, v: $i: ((cQQuQv) = (cQQuQu))) =
(cQ@cA@cA and cQ@cB@cB) thf(cLX32107, conjecture)

SYN357+41.p Peter Andrews Problem X2108
Va: Jy: (big-p(x) = bigp(y)) fof(z210s, conjecture)

SYN357A5.p TPS problem from BASIC-FO-THMS
cP: $i — $o thf(cP, type)
Va: $i: Jy: $i: ((cPQz) = (cPQy)) thf(cLX210s, conjecture)

SYN357A7.p Peter Andrews Problem X2108

include(’Axioms/LCL015°0.ax")

include(’Axioms/LCL013"5.ax”)

include(’Axioms/LCL015"1.ax")

big p: mu — $i — $o thf(big_p_type, type)

mvalid@(mbox_s;@(mforall_ind@Az: mu: (mexists_ind@Ay: mu: (mbox_s,@(mimplies@(mbox_s,Q(big_p@Qzx))@(mbox_s;Q(big

SYN358+1.p Peter Andrews Problem X2109
Jz: (p and big_q(x)) <= (p and Jx: big_q(x)) fof(xa109, conjecture)

)

(Y1,92,93), Y2, 1) = (f(ys,y1,92) or f(y1,¥2,y3))  cnf(clause;p, negated_conjecture)
(
)
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SYN358A5.p TPS problem X2109

cQ: $i — %o thf(cQ, type)

p: $o thf(p, type)

Ixx: $i: (p and cQ@xx) < (p and Ixx: $i: (cQ@xx)) thf(cX2109, conjecture)

SYN359+1.p Peter Andrews Problem X2110

(Jz: bigr(z) and Vy: (bigr(y) = Jz: bigq(y, z)) and Vz,y: (big-q(z,y) = bigq(z,z))) = Jz,y: (big-q(z,y) and big_r(y)

SYN360+1.p Peter Andrews Problem X2111
(Vz: (Jy: big_p(z,y) = Vy: bigq(x,y)) and Vz: Jy: bigp(z,y)) = VYy,z: bigq(z,y) fof(x111, conjecture)

SYN360A5.p TPS problem X2111A

Variant of X2111 for testing infix mechanism.

cQ: $i — $i — %o thf(cQ, type)

cless: $§i — $i — $o  thf(cless_, type)

(Vxx: $i: (Ixy: $i: (cless_@xxQxy) = Vxy: $i: (cQ@xx@Qxy)) and Vxz: $i: Ixy: $i: (c_less_QxzQxy)) = Vxy: $i, xx: $i: (cQQx

SYN361+1.p Peter Andrews Problem X2112
(Jv: Va: big_p(z,v) and Va: (big_s(z) = Jy: big-q(y,x)) and Va,y: (big-p(x,y) = —big-q(zr,y))) = Ju: —bigs(u) fof(:

SYN361A5.p TPS problem X2112

cS: 8i— %o thif(cS, type)

cQ: $i — $i — %o thf(cQ, type)

cP: $i — $i — $o thf(cP, type)

(Txv: $i: Vxx: $i: (cP@xx@xv) and Vxx: $i: ((¢SQxx) = Ixy: $i: (cQQ@xy@xx)) and Vxx: $i, xy: $i: ((cPQxxQxy) =
-cQ@xx@xy)) = Ixu: $i: - cSAxu thf(cX2112, conjecture)

SYN362+1.p Peter Andrews Problem X2113
(Vy: Jw: bigr(y,w) and 3z: Va: (big_p(x) = -bigr(z,2))) = Jz: ~bigp(x) fof(xg113, conjecture)

SYN363+1.p Peter Andrews Problem X2114
(Va: bigr(z,b) and Vy: (Fz: bigr(y,z) = bigr(a,y))) = Ju: Yu: bigr(u,v) fof(x2114, conjecture)

SYN364+1.p Peter Andrews Problem X2115
(Va: (3y: big_p(x,y) = Vz: bigp(z,2)) and Vu: Jv: (big_p(u,v) or (big_m(u) and big_q(f(u,v)))) and YVw: (big_q(w) =
—big-m(g(w)))) = Vu: Jv: (big_p(g(u),v) and big_p(u,u)) fof(x2115, conjecture)

SYN364A5.p TPS problem X2115

cP: $i — $i — %o thf(cP, type)

g: $i — $i thf(g, type)

cM: $i — $o thf(cM, type)

cQ: $i — %o thf(cQ, type)

f:8i— 8%i— $i thi(f, type)

(Vxx: $i: (Ixy: $i: (cP@xxQ@xy) = Vxz: $i: (cP@xz@xz)) and Vxu: $i: Ixv: $i: (cPQxu@xv or (cM@xu and cQQ(f@xu@xv)))
-cMQ(g@xw))) = Vxu: $i: Ixv: $i: (cPQ(gQ@xu)Q@xv and cPA@xu@xu) thf(cX2115, conjecture)

SYN365+1.p Peter Andrews Problem X2116

(Va: 3y: (bigp(z) = (big-r(z,g(h(y))) and big p(y))) and Yus (big-p(w) = (bigp(g(w)) and big p(h(w)))) =

Va: (big_p(x) = 3y: (bigr(x,y) and big p(y))) fof(x2116, conjecture)

SYN365A5.p TPS problem X2116

cP: $i — $o thi(cP, type)

cR: $i — $i — $o  thf(cR, type)

h:$1— $1  thi(h, type)

g: $i — $i thf(g, type)

(Vxx: $i: Ixy: $i: ((cP@xx) = (cRQxx@Q(g@Q(hQ@Qxy)) and cPQxy)) and Vxw: $i: ((cPQxw) = (cPQ(¢@xw) and cPQ(hQxw
Vxx: $i: ((cP@xx) = Ixy: $i: (cCR@xx@xy and cPQxy)) thf(cXa116, conjecture)

SYN366+1.p Peter Andrews Problem X2117

(Vu,v: (bigr(u,u) <= bigr(u,v)) and Yw, z: (big-r(w, w) <= bigr(z,w))) = (3z: bigr(z,z) = Yy: bigr(y,y)) fof
SYN367+1.p Peter Andrews Problem X2118

Va: ((p and big_q(z)) or (—p and bigr(x))) = (Va: big_q(x) or Vz: big_r(z)) fof(xo118, conjecture)

SYN367AT7.p Peter Andrews Problem X2118
include(’Axioms/LCL015°0.ax")
include(’Axioms/LCL013"5.ax")
include(’Axioms/LCL015"1.ax")



51

p: $1 — $o thf(p_type, type)

big_r: mu — $i — $o thf(big_r_type, type)

big_q: mu — $i — $o thf(big_q-type, type)

mvalid@(mbox_s;@(mimplies@(mbox_s;@(mforall_ind@Az: mu: (mor@(mand@(mbox_s;@p)@(mbox_s;@Q(big_q@z)))@(mand

SYN368+1.p Peter Andrews Problem X2119

Jy: Va: (bigp(y) = big-p(z)) fof(x2119, conjecture)

SYN369+1.p Peter Andrews Problem X2120

Yu, v, w: (big-p(u,v) or big_p(v,w)) = Jx: Vy: bigp(x,y) fof(x2120, conjecture)

SYN370+1.p Peter Andrews Problem X2121

Ju: Vy: Jz: ((big-p(a, y, h(y)) or big-p(v,y, f(y))) = bigp(v,y,2)) fof(x2121, conjecture)

SYN371+1.p Peter Andrews Problem X2122

(Jz: bigx(z,z) = Vy: bigr(y,y)) = Ju: Vo: (bigr(u,u) = bigr(v,v)) fof(x2122, conjecture)

SYN372+41.p Peter Andrews Problem X2123

Va: (3y: (big-p(y) = bigq(z)) = 3Jy: (big-p(y) = biga(y)))  fof(z2123, conjecture)

SYN373+1.p Peter Andrews Problem X2124

Jz: (big-p(z) = bigq(z)) < (Va: bigp(x) = Iz: bigq(z)) fof(x2124, conjecture)

SYN374+1.p Peter Andrews Problem X2125

dz: Vy: (bigp(z) < bigp(y)) < (Jz: big.p(x) <= Vy: bigp(y)) fof(x2125, conjecture)

SYN374A5.p TPS problem X2125

cP: $i — $o thf(cP, type)

Ixx: $i: Vxy: $i: ((cP@xx) <= (cPQ@xy)) <= (Ixx: $i: (cPQ@xx) <= V¥xy: $i: (cPQxy)) thf(cX2125, conjecture)
SYN37541.p Peter Andrews Problem X2126

Va: (big_p(x) <= Jy: bigp(y)) < (Va: bigp(x) <= Ty: big-p(y)) fof(xg126, conjecture)

SYN375A5.p TPS problem from BASIC-FO-THMS

cP: $i — $o thi(cP, type)

((Vxx: 8i: (cP@xx) = Ixy: $i: (cPQxy)) and (Ixy: $i: (cPAxy) = Vxx: $i: (cPAxx))) = (Ixy: $i: (cPAxy) «—
Vxx: $i: (cPQxx)) thf(cX2126_BUG, conjecture)

SYN376+1.p Peter Andrews Problem X2127

Jz: Vy: (bigp(y) < bigp(z)) = (Va: big_p(x) or Va: - big_p(z)) fof(xg127, conjecture)

SYN377+41.p Peter Andrews Problem X2128

Va: (big_p(x) <= Vy: bigp(y)) < (Jz: bigp(x) < Vy: big_p(y)) fof(xq128, conjecture)

SYN377A5.p TPS problem X2128

cP: $i — $o thf(cP, type)

Vxx: $i: ((cP@xx) <= Vxy: $i: (cPQxy)) < (Ixx: $i: (cPAxx) <= Vxy: $i: (cP@xy)) thf(cX2128, conjecture)
SYN377A7T.p Peter Andrews Problem X2128

include(’Axioms/LCL0150.ax")

include(’Axioms/LCL013"5.ax")

include(’Axioms/LCL015"1.ax")

big_p: mu — $i — $o thf(big_p_type, type)

mvalid@(mand@(mbox_s;@(mimplies@(mbox_s;@(mforall_ind@Az: mu: (mand@(mbox_s;@(mimplies@(mbox_s;@Q(big_pQzx)’
SYN378+1.p Peter Andrews Problem X2130

Va: big_p(x) = (—3Jy: big-q(y) or 3z: (big_p(z) = big-q(z))) fof(xa130, conjecture)

SYN379+1.p Peter Andrews Problem X2131

Va: bigp(x) = TJy: (Va,z: bigq(z,y,2) = —Vz: (bigp(z) and - bigq(y,y, 2))) fof(x2131, conjecture)
SYN380+1.p Peter Andrews Problem X2132

Vw: = bigr(w,w) = Jz,y: (-bigr(x,y) and (bigq(y,z) = Vz: bigq(z,2))) fof(x2132, conjecture)
SYN381+1.p Peter Andrews Problem X2133

(Vz: (Jy: bigq(x,y) = big-p(z)) and Vu: Ju: big_q(u,v) and Yw, z: (big-q(w, z) = (big_q(z,w) or big_-q(z,2)))) =
Vz: big_p(z) fof(x2133, conjecture)

SYN381A5.p TPS problem X2133

cP: $i — $o thf(cP, type)

cQ: $i — $i — $o thf(cQ, type)



52

(Vxx: $i: (Ixy: $i: (cQ@xx@xy) = (cPQ@xx)) and Vxv: $i: Ixu: $i: (cQ@xu@xv) and Vxw: $i, xz: $i: ((cQ@xwQxz) =
(cQ@xz@xw or cQQ@xz@xz))) = Vxz: $i: (cPQxz) thf(cX2133, conjecture)

SYN382+1.p Peter Andrews Problem X2134
Vz: Ja: (Vy: big_p(z,y) or bigq(z, z)) = Vy: Jx: (big-p(z,y) or big_q(z,y)) fof(x134, conjecture)

SYN382A5.p TPS problem X2134

cQ: $i — $i — $o thf(cQ, type)

cP:$i — 8i— 80 thf(cP, type)

Vxz: $i: Ixx: $i: (Vxy: $i: (cP@xx@xy) or cQ@xxQxz) = Vxy: $i: Ixx: §i: (cP@xx@xy or cQ@QxxQ@xy) thf(cX2134, conject

SYN383+1.p Peter Andrews Problem X2135

Jz: Vy: ((big_p(x) and big_q(y)) = (big-q(x) or big_-p(y))) fof(xg135, conjecture)
SYN384+1.p Peter Andrews Problem X2136

Vz: 3, y: Vu: (bigp(z,y,2z) = bigp(u,x,x)) fof(x2136, conjecture)

SYN385+1.p Peter Andrews Problem X2137
Jz: Vy: (bigp(x) = (big-q(z) or big_p(y))) fof(x2137, conjecture)

SYN386+1.p Peter Andrews Problem X2138

(Vz: Jy: bigf(z,y) and Jx: Ve: In: Vw: (bigs(n,w) = Dbig.d(w,z,e)) and Ve: Id: Va,b: (big-d(a,b,d) =
Yy, z: ((big_f(a,y) and bigf(b,2)) = bigd(y,z,¢)))) = 3Jy: Ve: Im: Yw: (bigs(m,w) = Vz: (bigf(w,2) =
big d(z,y,e€))) fof(x213s, conjecture)

SYN386A5.p TPS problem X2138

cD:8i— $i — %1 — $o  thf(cD, type)

cF: $i — $i — $o thf(cF, type)

cS: $i — 8i — %o thf(cS, type)

(Vxx: $i: Ixy: $i: (cFQxx@xy) and Ixx: $i: Yxe: $i: Ixn: §i: Vxw: $i: ((cSQxn@xw) = (cDQxw@xx@Qxe)) and Vxe: $i: Ixd: $i:
Vxy: $i, xz: $i: ((cF@xa@Qxy and cF@xbQxz) = (cDQ@xyQxzQxe)))) = Ixy: $i: Vxe: $i: Ixm: $i: Vxw: $i: ((cSQxmQxw) =
Vxz: $i: ((cF@Qxw@xz) = (cD@Qxz@QxyQxe))) thf(cX5138, conjecture)

SYN387+1.p The Law of Excluded Middle
The Law of Excluded Middle: can be quite difficult for 'natural’ systems.
por—p fof(pelg, conjecture)

SYN387A4.p The Law of Excluded Middle
include(’Axioms/LCL0100.ax”)

p: $1 — $o thf(p_type, type)
ivalid@(ior@(iatom@p)@(inot@(iatom@p))) thf(pelg, conjecture)

SYN387A7.p The Law of Excluded Middle

include(’Axioms/LCL015°0.ax”)

include(’Axioms/LCL013"5.ax")

include(’Axioms/LCL015"1.ax")

p: $i — $o thf(p_type, type)
mvalid@(mor@(mbox_s,@p)@(mbox_s;@(mnot@(mbox_s,@p)))) thf(pelg, conjecture)
SYN388+1.p Expanded Law of Excluded Middle

Expanded Law of Excluded Middle. The strategies of the original Logic Theorist cannot prove this.
por——-p fof(pel,, conjecture)

SYN388A4.p Expanded Law of Excluded Middle
include(’Axioms/LCL0100.ax”)

p: $1 — $o thf(p_type, type)
ivalid@(ior@(iatom@p)@(inot@(inot@(inot@(iatom@p))))) thf(pel;, conjecture)
SYN389+1.p Pierce’s Law

Pierce’s Law. Unprovable by Logic Theorist, and tricky for 'natural’ systems.

(p = 4q) = p =0p fof(pelg, conjecture)

SYN389A4.p Pierce’s Law

include(’Axioms/LCL010"0.ax")

p: $1 — %o thf(p_type, type)

q: $i — %o thf(q_type, type)
ivalid@(iimplies@(iimplies@(iimplies@(iatom@p)@(iatom@q))Q(iatom@p) ) Q(iatom@p)) thf(pelg, conjecture)

SYN390+1.p Pelletier 11
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A simple problem designed to see whether 'natural’ systems can do it efficiently (or whether they incorrectly try to
prove the — each way).
p <= p fof(pel,;, conjecture)

SYN390A4.p Pelletier 11

include(’Axioms/LCL010"0.ax”)

p: $i — $o thf(p-type, type)
ivalid@(iequiv@(iatom@p)@(iatom@p)) thf(pel;;, conjecture)

SYN391+1.p Pelletier 9
((p1 or p2) and (—py or p2) and (py or = p2)) = ——py or 1Py fof(pely, conjecture)

SYN391A4.p Pelletier 9

include(’Axioms/LCL010"0.ax”)

p1: $1 — $o thf(pl_type, type)

pa: $1 — $o thf(p2_type, type)
ivalid@(iimplies@(iand@(ior@(iatom@p, )@Q(iatom@p, ) )@(iand @ (ior@(inot@(iatom@p; ))@(iatom@ps ) )@ (ior@(iatom@p, ) Q.
SYN392+1.p Pelletier 14

(p1 <= p2) < ((p2 or =p1) and (—pz or p1)) fof(pel, 4, conjecture)

SYN392A4.p Pelletier 14

include(’Axioms/LCL010"0.ax”)

p1: $1 — $o thf(pl_type, type)

po: $1i — $o thf(p2_type, type)
ivalid@(iequiv@(iequiv@(iatom@p, )@ (iatom@p, ) )@ (iand Q(ior@(iatom@ps ) @(inot@(iatom@p; )))@(ior@(inot@(iatom@ps ) )«

SYN393+1.003.p Pelletier 12
(p1 <= p2) <= p3) <= (11 <= (p2 <= p3)) fof(pel; 5, conjecture)

SYN393A4.002.p ILTP Problem SYJ206+1.002

include(’Axioms/LCL010"0.ax”)

ay: $i — $o thf(al_type, type)

az: $1 — %o thf(a2_type, type)
ivalid@(iequiv@(iequiv@(iatom@a; )@ (iatom@as ) )@ (iequiv@(iatom@as ) Q(iatomQ@ay ) ) ) thf(con, conjecture)

SYN393A4.003.p Pelletier 12

include(’Axioms/LCL010"0.ax”)

p1: $1 — $o thf(pl_type, type)

pa: $1 — $o thf(p2_type, type)

p3: $1 — $o thf(p3_type, type)
ivalid@(iequiv@(iequiv@(iequiv@(iatom@p; )@ (iatom@ps ) )Q (iatom@ps ) ) Q(iequiv@(iatom@p; ) @ (iequiv@(iatom@ps ) @(iaton

SYN393A4.004.p ILTP Problem SYJ206+1.004

include(’Axioms/LCL010"0.ax”)

ar: $i — $o thf(al_type, type)

as: $i — $o thf(a2_type, type)

asz: $1 — %o thf(a3_type, type)

ays: $i — $o thf(ad_type, type)

ivalid@(iequiv@(iequiv@(iequiv@(iequiv@(iatom@a, )Q(iatom@as))@(iatom@ag))@(iatom@Q@ay ) )@ (iequiv@(iatom@ay ) Q(iequ
SYN394+1.p Kalish and Montague Problem 201

Laws of distribution.
Ve: (f(z) = g(x) = (Vy: fly) = Vz:ig(z)) fof(kalishagg, conjecture)

SYN395+41.p Kalish and Montague Problem 202
Laws of distribution.
Va: (f(z) = g(x) = Fy: fly) = Fz:g(2)) fof(kalishage, conjecture)

SYN396+1.p Kalish and Montague Problem 203
Laws of quantifier negation.
-V f(z) < Jy: - f(y) fof(kalishags, conjecture)

SYN397+41.p Kalish and Montague Problem 204
Laws of quantifier negation.
-3 f(z) <= Yy: - f(y) fof(kalishaog, conjecture)

SYN397A7.p Kalish and Montague Problem 204
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include(’Axioms/LCL015°0.ax”)

include(’Axioms/LCL013"5.ax")

include(’Axioms/LCL015"1.ax")

f:mu— $i — $o thf(f_type, type)

mvalid@(mand@(mbox_s; @(mimplies@(mbox_s; @(mnot@(mexists_ind@Az: mu: (mbox_s,Q(fQzx)))))Q@(mbox_s,@(mforall i

SYN398+41.p Kalish and Montague Problem 215
Laws of confinement.
Va: (p and f(z)) < (p and Vy: f(y)) fof(kalisha; 5, conjecture)

SYN399+41.p Kalish and Montague Problem 223
Laws of confinement.
Vo: (f(x) <= p) = (Vy: fly) < p) fof(kalishaos, conjecture)

SYN400+1.p Kalish and Montague Problem 227
Laws of vacuous quantification.
Vo:p < p fof(kalishgg7, conjecture)

SYN401+41.p Kalish and Montague Problem 229
Laws of vacuous quantification.

Va: (Vy: fly) = f(x)) fof(kalishaag, conjecture)

SYN402+41.p Kalish and Montague Problem 230
Laws of vacuous quantification.
Va: (f(z) = Jy: f(y)) fof(kalishaso, conjecture)

SYN403+1.p Kalish and Montague Problem 234
Laws of alphabetic variance.
Va: (((f(z) = g(x)) and (g(z) = h(x))) = (f(z) = h(z))) fof(kalishags, conjecture)

SYN404+1.p Kalish and Montague Problem 238
Laws of alphabetic variance.
Vao: f(z) = Jy: fy) fof(kalishass, conjecture)

SYN405+1.p Kalish and Montague Problem 239
Laws of alphabetic variance.
(Va: f(z) and Jy: g(y)) = Fz: (f(2) and g(2)) fof(kalishagg, conjecture)

SYN406+1.p Kalish and Montague Problem 240
Laws of alphabetic variance.
(Vz: (f(z) = g(z)) and Jy: (f(y) and h(y))) = 3z: (g(z) and h(z)) fof(kalishayp, conjecture)

SYN407+1.p Kalish and Montague Problem 241
Laws of alphabetic variance.
Va: (f(z) = (g9(x) or h(x))) = (My: (f(y) = g(y)) or 3z: (f(z) and h(z))) fof(kalishay;, conjecture)

SYN407A7.p Kalish and Montague Problem 241

include(’Axioms/LCL015°0.ax”)

include(’Axioms/LCL013"5.ax’)

include(’Axioms/LCL015"1.ax")

h: mu — $i — $o thf(h_type, type)

g: mu — $i — $o thf(g_type, type)

f:mu— $i — $o thf(f_type, type)

mvalid@(mbox_s;@(mimplies@(mbox_s; @(mforall_ind@Az: mu: (mbox_s;@(mimplies@(mbox_s;Q( fQz))@(mor@(mbox_s,Q(
SYN408+1.p Kalish and Montague Problem 244

Laws of alphabetic variance.
-3z f(z) = Yy: (f(y) = 9(v)) fof(kalishaa4, conjecture)

SYN409+1.p Kalish and Montague Problem 246
Laws of alphabetic variance.
Va: f(z) < Vy,z: (f(y) and f(2)) fof(kalishayg, conjecture)

SYN41041.p Kalish and Montague Problem 249
Ve,y: f(z,y) = Ju,v: f(u,v) fof(kalishayg, conjecture)

SYN411+41.p Kalish and Montague Problem 250
Va,y, z: f(x,y,2) < - Ju,v,w: - f(u,v,w) fof(kalishoso, conjecture)
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SYN412+41.p Kalish and Montague Problem 255
—3Je:Vy: (f(z,y) <= - f(z,2)) fof(kalishgss, conjecture)

SYN413+1.p Kalish and Montague Problem 256
Vz: Jy: Va: (f(x,y) = (f(z,2) and = f(z,2))) = —Jv: Vu: f(u,v) fof(kalishase, conjecture)

SYN414+1.p Kalish and Montague Problem 265

Va: (Jy: (h(z,y) and f(y)) = Jz: (h(x,2) and g(2))) <= Yu,v,w: (h(u,v) and f(v)) = (h(u,w) and g(w))) fof(kalis
SYN41541.p Kalish and Montague Problem 317

(Fz: f(z) and Vy, z: ((f(y) and f(2)) = y=2)) < Ju: (f(u) and Vo: (f(v) = u="v)) fof(kalishs;7, conjecture)

SYN416+1.p Pelletier Problem 16
16:A surprising theorem of propositional logic.
(p = qor(qg = p) fof(pel, 4, conjecture)

SYN416A4.p Pelletier Problem 16

include(’Axioms/LCL0100.ax”)

p: $i — $o thf(p_type, type)

q: $i — %o thf(q-type, type)

ivalid@(ior@(iimplies@(iatom@p)@(iatom@gq))@Q(iimplies@(iatom@q)Q(iatom@p))) thf(pel, 4, conjecture)
SYN416A7.p Pelletier Problem 16

include(’Axioms/LCL015°0.ax”)

include(’Axioms/LCL013"5.ax")

include(’Axioms/LCL015"1.ax’)

q: $i — %o thf(q-type, type)

p: $1 — $o thf(p_type, type)

mvalid@(mor@(mbox_s; @(mimplies@(mbox_s,@p)@Q(mbox_s;Qq)))@(mbox_s; @(mimplies@(mbox_s;Qq)Q(mbox_s,@p))))
SYN417+1.p Harrison’s cute problem

Ja: (¢ = fg(x)) and Vy: (y = f(9(y)) = = =y)) < T (z = g(f(¥)) and Vy: (y = 9(f(y)) = = =
Y)) fof(cute, conjecture)

SYN548+1.p dia box (box (p or box q)<>box p or box q)

Va: reachable(z, x) fof(reflexivity of_reachable, axiom)

Vi,y, z: ((reachable(z,y) and reachable(y, z)) = reachable(z, z)) fof(transitivity_of_reachable, axiom)

Jz: (reachable(initial_world, ) and Vy: (reachable(z,y) = (Vz: (reachable(y,z) = (p(z) or Vou: (reachable(z,v) =

q(v)))) <= (Vw: (reachable(y,w) = p(w)) or Yw: (reachable(y,w) = q(w)))))) fof(prove_this, conjecture)
SYN549+41.p dia box(dia(p or dia q) <> (dia p or dia q))

Va: reachable(z, x) fof(reflexivity of_reachable, axiom)

Vx,y, z: ((reachable(z,y) and reachable(y, z)) = reachable(z, z)) fof(transitivity of_reachable, axiom)

Jz: (reachable(initial_world, ) and Vy: (reachable(z,y) = (Jz: (reachable(y, z) and (p(z) or Jv: (reachable(z,v) and ¢(v))))
(Jw: (reachable(y, w) and p(w)) or Jw: (reachable(y, w) and g(w)))))) fof(prove_this, conjecture)

SYN550+41.p dia box p <> dia box dia box p

Va: reachable(z, x) fof(reflexivity of_reachable, axiom)

Vx,y, z: ((reachable(z,y) and reachable(y, z)) = reachable(z, z)) fof(transitivity of_reachable, axiom)

Jz: (reachable(initial_world, z) and Vy: (reachable(z,y) = p(y))) <= 3Jx: (reachable(initial_world, z) and Vy: (reachable(z
Jz: (reachable(y, z) and Yw: (reachable(z,w) = p(w))))) fof(prove_this, conjecture)

SYN551+1.p Cute Little Problem

(Bz: & = f(g(x)) and Vy, z: ((y = f(9(y)) and z = f(9(2))) = y =2)) <= (Fo: 2 = g(f(2)) and Vy,z: ((y =

g(f(y)) and z = g(f(2))) = y=2)) fof(prove_this_cute_thing, conjecture)

SYN551+2.p Cute Little Problem

Je:Vy: (y=fgly)) <= z=y) < J:Vy: (y=9(f(y)) < z=1y) fof(prove_this_cute_thing, conjecture)
SYN551+3.p Cute Little Problem

Jo: (z = f(g(x)) and Vy: (y = f(9(y)) = y =12)) < 3w (z = g(f(x)) and Vy: (y = g(f(y)) = y =
x)) fof(prove_this_cute_thing, conjecture)

SYN552-1.p The E Killer

g(x1) = g(z2) cnf(eq, axiom)

f(g(0),b) # f(g9(a),a)  cnf(co, axiom)

SYN553-1.p Harrison problem 1630
p2(xo,x0) cnf(p2;, negated_conjecture)
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pa(cs, cq) cnf(p2,, negated_conjecture)

= pa(eq, f5(fs(cr))) cnf(not_p25, negated_conjecture)

= pa(es, f5(fs(cr))) cnf(not_p2,, negated_conjecture)
pa(fs(x11,x12), fs(12,211)) cnf(p2;, negated_conjecture)

(p2(z1,x3) and pa(x3,22)) = pa(x1,x2) enf(p2g, negated _conjecture)

pz(fg(ﬂ?s, fg(l‘g, .1310)), fs(fs (xg, 3:9), $10)) Cnf(p27, negated,conjecture)

(p2(x4,x6) and po(xs5,27)) = pa(fs(xg,x5), fs(xe, 7)) cnf(p2g, negated _conjecture)
—p2(fs(fs(folca), ca), folcs)), fs(folca), fs(foles),ca)))  cenf(not-p2gy, negated_conjecture)

SYN554-1.p Harrison problem 1667

pa(x2, T2) cnf(p2,, negated_conjecture)

= pa(x15, 215) cnf(not_p4,, negated_conjecture)

- pa(cs, c7) cnf(not_p2,, negated_conjecture)

pa2(fs(es,co), f3(cs,¢7)) cnf(p2,, negated _conjecture)

pa(x0, 1) or py(xo,x1) or pa(x1,xo) cnf(p25, negated_conjecture)

(p2(z2,x4) and pa(x2,x3)) = pa(xs3,24) cnf(p2g, negated _conjecture)

pa(x13,214) = pa(fs(cs, x13), f3(cs, 14)) cnf(p4,, negated_conjecture)

(p2(x12,10) and pa(x11,x12) and pa(x11,29)) = pa(wg, T10) cnf(pdg, negated_conjecture)
(p2(ws, 7) and pa(ze, 28)) = p2(fs(@s, z6), f3(x7,28))  cnf(p2y, negated_conjecture)

SYN555-1.p Harrison problem 2162

p2(xo, o) cnf(p2,, negated_conjecture)

pa(x12, T12) cnf(p4,, negated_conjecture)

p3(xs, z3) cnf(p3,, negated _conjecture)

pa(f5(cr, c10,¢9), Co) cnf(p4,, negated_conjecture)

= pa(f5(cr, cr0,c8),¢8) cnf(not_p4s, negated_conjecture)

pa(f5(cr, 24, c8), f5(c7, Ta4, C9)) cnf(pdg, negated_conjecture)

(p2(x0, 21) and pa(zo,x2)) = pa(x1,22) cnf(p2;, negated_conjecture)

(pa(z12,213) and pa(x12,214)) = pa(x13,T14) cnf(pdg, negated_conjecture)

(p3(x3,x4) and p3(xs3,25)) = p3(x4,T5) cnf(p3g, negated _conjecture)

(pa(ws, x11) and pa(z7, 210) and ps(ze,x9)) = p3(fo(we, x7,7s), fo(9, ¥10,211))  cnf(p3;y, negated_conjecture)
(p3(216, 219) and pa(z17,220) and pa(z15, 18)) = pa(fs(@15, 216, 217), f5(T18, T19, 720))  cnf(pdyy, negated_conjecture)
(Pa(f5(cr, 21, 23), w23) and pa(fs(cr, fo(r21, T3, T22), T23), f5(c7, fo(@a1, T23, T22), T22))) = pal(fs(cr, w21, T22), T22) cnf(
SYN556-1.p Harrison problem 2167

p2(xo, x0) cnf(p2;, negated_conjecture)

p3(x15, T15) cnf(p3,, negated_conjecture)

pa2(c10, €13) enf(p25, negated _conjecture)

pa(o, x10) = p2(fr(xe), f7(x10)) cnf(p2,, negated_conjecture)

p2(x7,28) = p2(fe(w7), folxs)) cnf(p2;, negated_conjecture)

(p2(zo, 1) and pa(xo,x2)) = pa(z1,x2) cnf(p2g, negated _conjecture)

(ps(x15,16) and ps(x15,217)) = p3(z16, T17) cnf(p3,, negated_conjecture)

pa(co, faeis, fs(fs(cir, e13), fo(fr(c12))),c11))  enf(p3g, negated conjecture)

= p3(cy, falcro, f5(fs(ci1, c10), fo(fr(c12))), c11)) cnf(not_p3g, negated_conjecture)
(p2(x3,x5) and pa(x4,x6)) = p2(fs(xs3,24), f5(x5,26)) cnf(p2,, negated _conjecture)

(p2(w12,714) and p3(w11,713)) = pa(fe(w11, T12), fs(213,714))  cenf(p2;;, negated conjecture)

(p2(w19, 222) and p3(w20,223) and pa(w1s,221)) = p3(fa(Tis, T19,T20), fa(@21, 22, 723))  cnf(p3;,, negated conjecture)
SYN557-1.p Harrison problem 2313

p2(x3,x3) cnf(p2;, negated_conjecture)

pa(x19,X19) cnf(p4,, negated_conjecture)

= pa(cs, f3(cs, f5(co))) enf(not_p25, negated _conjecture)

pa2(f3(x10,711), f3(211,210)) cnf(p2,, negated_conjecture)

])4(33157 7316) = pg(f5 ($15), f5 (I16)) CIlf(p257 negated,conjecture)
(p2(x3,x4) and po(x3,25)) = pa(24,T5) cnf(p2g, negated _conjecture)
(pa(x19,217) and ps(x19,218)) = palT17,T18) cnf(p4,, negated_conjecture)
pa(f3(xo, x2), f3(x1,22)) = pa(z0,21) cnf(p2g, negated_conjecture)

pa(zo, 1) = p2(fs3(xo,x2), f3(x1,22)) cnf(p2g, negated_conjecture)
p2(f3(x12, f3(x13,214)), f3(x13, f3(212,214))) cnf(p2;, negated_conjecture)
p2(f3(f3 (1712, 5613), 21714), f3 (xlg, f3(1‘137 I14))) cnf(p?ll, negated,conjecture)
p2(f3(ce, f5(c7)), fa(cs, f3(fs(er), f5(co))))  cnf(p2;, negated conjecture)
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(p2(w6, v8) and pa(z7,79)) = p2(fs(ze,v7), f3(T8,79)) cnf(p2, 3, negated_conjecture)

SYN558-1.p Harrison problem 2379

pa2(xo, o) cnf(p2,, negated_conjecture)

(s, 238) cnf(p4,, negated_conjecture)

pe(cr, f3(x21)) cnf(p64, negated _conjecture)

ps(c7, c10, C9) cnf(p5,, negated_conjecture)

(c7,c10,C8) cnf(pby, negated_conjecture)

(c7, 221, f3(221)) cnf(pbhg, negated_conjecture)

(zg,27) = pa2(fs(xs), f3(x7)) cnf(p2,, negated_conjecture)

(c7,cs8,226) = —ps(cr, co, Tag) cnf(not_pbg, negated_conjecture)

xo,x1) and pa(xo,x2)) = pa2(z1,T2) cnf(p2g, negated_conjecture)

xs, xg) and p4(zs, 10)) = palxg, T10) cnf(p4,, negated_conjecture)

x11,T12,214) and p5(x11, 214, 213)) = ps(T11, 212, T13) cnf(pb,;, negated_conjecture)

Tos, To2) and pe(Tas, x24) and pa(Tag, T23)) = pe(xos, To3) cnf(p6,4, negated_conjecture)

cr,x4) and pe(cr, x3) and ps(cz, x5, x4) and ps(cz, x5, x3)) = p2(zs, T4) cnf(p2, 5, negated_conjecture)
718, 716) and pa(w19, 217) and py(220,715) and ps(r20, 718, 719)) = ps(@15,T16,217)  cnf(p5yy, negated conjecture)

Q
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SYN559-1.p Harrison problem 2418
Zo, o) cnf(p2,, negated_conjecture)
€13, Cy) cnf(p8,, negated _conjecture)
€10, €13) cnf(p75, negated_conjecture)
fe(co,c13), c14) enf(p2,, negated_conjecture)
fs(c1a, c10), C15) cnf(p2;, negated_conjecture)

3(falc11), c12), c15) cnf(p2g, negated_conjecture)
x7,28) = po(falxr), fa(xs)) cnf(p2,, negated_conjecture)
(z0, 1) and pa(xo,22)) = po(x1,22) cnf(p2g, negated_conjecture)
(p2(24, x22) and pg(xa3, To4) and po(zas, x21)) = ps(Ta1,x22) cnf(p8,y, negated_conjecture)
(p2(20,x18) and pr(x19,x20) and pa(z19,217)) = pr(z17,218) enf(p7,,, negated_conjecture)
(p2(x3,x5) and pa(x4,x6)) = p2(fs(xs,x4), f3(x5,26)) cnf(p2,,, negated_conjecture)
(p2(
(p2(
(

AN AN AN N N N

x13,%15) and pa(214,216)) = p2(fe(213, 214), fo(T15, T16)) cnf(p2;,, negated_conjecture)
Tg,x11) and pa(x10,712)) = p2(f5(x9,x10), f5(211,212)) cnf(p2, 3, negated_conjecture)

ps (226, Co) and pr(cio, x26) and pa(fe(co, 26), T25)) = —p2(fs(x2s,c10), f3(falci1), c12)) cnf(not_p8, 4, negated_conjectu

SYN560-1.p Harrison problem 2529

p2(xo,x0) cnf(p2,, negated_conjecture)

= pa(cy, f3(c10)) cnf(not_p2,, negated_conjecture)

pa(ci1, fa(fs(c12, ¢13))) enf(p25, negated _conjecture)

p2(fa(xg), f5(29, f3(fr(c10)))) cnf(p2,, negated_conjecture)

p2(x18,719) = p2(fr(x18), f7(219)) cnf(p2;, negated _conjecture)

p2(xs5,26) = p2(fs(xs), fa(xe)) cnf(p2g, negated_conjecture)

p2(x7,28) = po(fa(xr), fa(xs)) cnf(p2,, negated_conjecture)

(p2(zo,x1) and pa(xo,x2)) = pa(x1,x2) enf(p2g, negated _conjecture)

(ps (w24, x26) and pg(xae, T25)) = ps(T24,Ta5) cnf(p8y, negated_conjecture)
ps(fo(co, fa(c12)), fo(co, fa(f5(c12,c14))))  cnf(p8yg, negated_conjecture)
—ps(fe(co, falci2)), fo(co, fa(fa(f5(cr2,c14)))))  enf(not_p8,;, negated_conjecture)

(p2(x23, x21) and pg(xa9, x23) and pa(xa2,x20)) = ps(T20,T21) cnf(p8,4, negated_conjecture)
(p2(w10, 12) and pa(z11,213)) = p2(fs(z10,211), f5(212,213))  cnf(p2,3, negated_conjecture)
(p2(x15, 217) and pa(z14,216)) = p2(fe(T14, 215), fo(T16, T17)) cnf(p2y,, negated_conjecture)

p2(z3, f3(c10)) or ps(fe(w3,4), fo(w3, f5(2a, f3(fr(c10)))))  cnf(p2;5, negated conjecture)

SYN561-1.p Harrison problem 2539

pa2(xo, o) cnf(p2,, negated _conjecture)

po(c14, C10) cnf(p9,, negated_conjecture)

ps(ci1, c14) cnf(p8y, negated _conjecture)

p2(f7(c10,c14), C15) cnf(p2,4, negated_conjecture)

pa2(fe(cs, c11), c16) enf(p2;, negated _conjecture)

p2(f3(fa(fs(c12)), c13), c16) cnf(p2g, negated_conjecture)

P29, x10) = p2(fs5(x9), f5(x10)) enf(p2,, negated_conjecture)
p2(x7,28) = pa(fa(zr), falxs)) cnf(p2g, negated_conjecture)
(p2(zo,x1) and pa(xo,x2)) = pa(z1,x2) cnf(p2g, negated_conjecture)
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(pz(l‘gﬁ, :1724) and P9 ($25, 1‘26) and P2 (1‘25, £E23)) g($23, 1‘24) Cnf(p910, negated,conjecture)

(p2(22, x20) and pg(xa21, 22) and pa(za1,219)) = ps(T19,220) cnf(p8,, negated_conjecture)

(p2(23,w5) and pa(z4,26)) = p2(fs(ws, a), f3(25,26))  cnf(p2;,, negated_conjecture)

(p2($1071'17) and pa(z16,218)) = p2(f7(z15, 216), fr(217, 218)) cnf(p2; 5, negated_conjecture)

(p2(z12,214) and pa(x11,213)) = p2(fe(11,212), f6(T13,214)) cnf(p2,,, negated_conjecture)

(po (228, c10) and pg(ci1,w2g) and pa(fr(cio, T28), w27)) = —p2(fe(war, c11), f3(fa(fs(c12)), c13)) cnf(not_p9, 5, negated_cor

SYN562-1.p Harrison problem 2559

pa(xy, 24) enf(p2,, negated _conjecture)
p6(T19, T19) cnf(p6sy, negated_conjecture)
= p1o(xaz, 3322) cnf(not_p105, negated_conjecture)
p2(fo(c1), f3(c12)) cnf(p2,, negated_conjecture)

p2(fs(c11), f3(c12)) cnf(p2;, negated_conjecture)
pg(;v7,x ) = pa(fs(zr), f3(l'8)) cnf(p2g, negated_conjecture)
pe(x17,218) = p2(fo(x17), folx1s)) enf(p2,, negated_conjecture)
pe(x15,216) = p2(fs(x1s5), fs(x16)) enf(p2g, negated_conjecture)
p6(1313, 5014) = pg(f7($13), f7(1714)) CIlf(p297 negated,conjecture)
p2(x11,212) = p2(fs(x11), f5(z12)) cnf(p2,, negated_conjecture)
p2(w9,710) = p2(fa(we), fa(x10)) cnf(p2;,, negated_conjecture)
(p2(z4,x5) and pa(z4,x6)) = pa(Ts,x6) cnf(p2;4, negated_conjecture)
(p6 (219, 220) and pg(x19,221)) = pe(T20,T21) cnf(p6, 5, negated _conjecture)
(p2(x2, o) and po(xs3,x1) and p1o(x2,x3)) = prolzo,x1) cnf(p10,,, negated_conjecture)

p2(fr(crn), f3(fa(fs(fs(fs(fs(fs (fs(fs(fs(fs (fs(fs(f5(fs(f5(f5(f5(c12))))))))))))))))))) cnf(p2, 5, negated_conjecture)
pro(fr(ern), f3(fa(fs(fs(fs (fs (fs (fs(fs (fs(fs(fs(fs(fs(fs(f5(f5(f5(c12))))))))))))))))))) cenf(p10,4, negated _conjecture)

SYN563-1.p Harrison problem 2755
p2(x0, o) cnf(p2,, negated_conjecture)
De(T22, Taz) cnf(p6,, negated_conjecture)
= pe(fa(er), cs) cnf(not_p64, negated_conjecture)
p2(fa(cr), fa(cs)) cnf(p2,, negated_conjecture)
~pe(faler), f3(fales)))  enf(not_p6s, negated conjecture)
p5(x20, Z21) = pe(x20, T21) cnf(p6g, negated_conjecture)
ps5(f3(f3(716)), f3(fa(z16)))  cnf(p5y, negated_conjecture)
pG(f4(z10) z11) = ps(T10,211) cnf(pbg, negated_conjecture)
pe(cr,x27) = pe(cr, fa(xar)) cnf(p6y, negated_conjecture)
ps(x10,211) = pe(fa(x10),211) enf(p6,, negated _conjecture)
p2(w3,24) = pa(fs(xs), f3(r4)) cnf(p2;,, negated_conjecture)
o(xs,26) = pa(falxs), fa(zs)) cnf(p2,4, negated_conjecture)
pa2(xo, z1) and pa(zo,x2)) = pa2(z1,22) cnf(p2, 5, negated _conjecture)
pe(T17,719) and ps(x19,218)) = pe(T17,18) cnf(p6,4, negated_conjecture)
ps(z9, zg) and pe(x7,29)) = ps(x7,T8) cnf(ph, 5, negated_conjecture)
pg(m%,xgg) and pg (226, x25) and pa(xas, 24)) = pe(@2s, T24) enf(p6, 4, negated _conjecture)
pa(x15,213) and ps(14, T15) and pa(214, T12)) = ps(x12,713) cnf(pb, 7, negated_conjecture)

SYN564-1.p Harrison problem 2888
p2(x9,x9) cnf(p2,, negated_conjecture)
pa(Tag, T23) cnf(p4,, negated_conjecture)
p2(f5(fr(x1s8)), f5(x18)) enf(p25, negated _conjecture)
(
(
(
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pa(fs(z3s, 239), fo(w3s, f7(T39))) cnf(p4,, negated_conjecture)

pa(f7(fs(x32,233)), fs(xs3, 232)) cnf(p4;, negated_conjecture)

pa(x16,217) = p2(fs5(x16), fs(x17)) cnf(p2g, negated_conjecture)

pa(x30,231) = pa(fr(xs0), fr(x31)) enf(p4,, negated_conjecture)

(p2(z9,x10) and pa(xg,211)) = p2(x10,711) cnf(p2g, negated_conjecture)

(pa(xa3, xoq) and py(xa3, x25)) = pa(Ta4,T2s5) cnf(p4g, negated_conjecture)

p1o(fs(x7), f3(fs(fe(xr, xs)), f5(xs))) cnf(pl0,,, negated _conjecture)

—p10(fo(fs(cr), fs(crz)), f5(fs(can, c12)))  enf(not_pl0;,, negated_conjecture)

pro(fo(xa, xs),x5) = pro(za, f3(zs5,26)) cnf(pl0,,, negated_conjecture)

p1o(w4, f3(z5,26)) = p1o(fo(ra,76),75) cnf(p10, 3, negated _conjecture)

(p2(x2, o) and po(xs3,x1) and p1g(x2,x3)) = prolzo,x1) cnf(p10,,, negated_conjecture)
(p4(1734,5€36) and p4($35,$37)) = p4(f8(1‘34,$35),fg(I367I37)) cnf(p415,negated,conjecture)
(p2(w12,714) and pa(w13,215)) = pa2(f3(T12,713), f3(714, 715)) cnf(p2;4, negated _conjecture)
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(p2(1‘19, :1721) and P2 (.ZEQ(), 1‘22)) = pz(fg (1‘19, xzo), fg (1‘21, $22)) cnf(p217, negated,conjecture)
(Pa(wa6, x28) and pa(xa7,T29)) = palfe(w2e6, var), fo(Tas, T29)) cnf(p4;g, negated _conjecture)

SYN565-1.p Harrison problem 2889
pa2(xg, T9) cnf(p2,, negated _conjecture)

pa(Z23, Ta3) cnf(p4,, negated _conjecture)
pg(f5(f7(1718)) f5(x18)) cnf(p24, negated_conjecture)
pa(fs(xss, T39), fo(xss, fr(x39))) cnf(pd,, negated_conjecture)
pa(fr(fs(x32,233)), fs(33,232)) enf(p4;, negated _conjecture)
1042371673317) = ngf5($16)7f5($17)) cnf(p2g, negated_conjecture)

pa(30,231) = pa(fr(s0), f7(x31)) cnf(p4,, negated_conjecture)
(p2(xg,x10) and pa(xg,x11)) = p2(Z10,211) cnf(p2g, negated_conjecture)
(pa(xa3, x2q) and py(xo3, x25)) = pa(Ta4,Tas) cnf(p4g, negated_conjecture)

p1o(f5(x7), f3(f5(fo(z7,28)), f5(xs)))  cnf(pl0yy, negated_conjecture)

= p1o(fo(fs(ci1), f5(c12)), f5(fs(ciz, c11))) enf(not_p10,,, negated_conjecture)
pro(fo(xa, ), 25) = pro(za, f3(zs5,26)) cnf(p10;,, negated _conjecture)
p1o(z4, f3(xs5,26)) = pro(fo(xa,zs),zs5) cnf(pl0; 5, negated _conjecture)

(
(p2(x2,20) and pa(z3, 1) and pro(z2,23)) = pro(zo, 1) cnf(p10y4, negated_conjecture)
(Pa(234,36) and py(wss, x37)) = pa(fe(2s4,35), fe(236, T37)) cnf(p4y 5, negated_conjecture)
(p2(z12,214) and pa(x13,215)) = p2(f3(z12,213), f3(T14,215)) cnf(p2;4, negated_conjecture)
(p2(219, w21) and pa(w20,222)) = p2(fo(@19,T20), fo(@21,T22)) cnf(p2;,, negated _conjecture)
(p4($2673328) and p4($27,x29)) = p4(f6($26,x27), (J)gg,&?gg)) cnf(p418,negated,conjecture)
SYN566-1.p Harrison problem 2967
po(Tas, Ta5) cnf(p9,, negated_conjecture)
po(xg, 24) enf(p2,, negated_conjecture)
p3(x11,T11) cnf(p3;, negated_conjecture)
p7(x16, T16) cnf(p7,, negated_conjecture)
pro(cis, c11) cnf(pl05, negated _conjecture)
ps(ci2, c13) cnf(p8, negated_conjecture)
pa(ciq, fo(cis)) enf(p2,, negated_conjecture)
ps(cis, fa(cia)) cnf(p3g, negated_conjecture)
p2(1314,3315) = p3(f4(3314),f4(1715)) cnf(p39,negated,conjecture)
pe(x7,28) = p2(fs(x7), f5(xs)) cnf(p2,, negated _conjecture)
p2(x9, 10) = p2(fe(x9), fo(x10)) cnf(p2,, negated_conjecture)
(po (25, x26) and pg(xas, T27)) = po(X2g, Tar) cnf(p9,,, negated _conjecture)
(p2(z4,x5) and pa(z4,x6)) = pa(Ts,x6) cnf(p2, 5, negated _conjecture)
(p3(x11,212) and p3(x11,213)) = p3(x12,213) cnf(p3,,, negated_conjecture)
(p7(z16, 717) and p7(z16,718)) = pr(z17,718)  cnf(p7;, negated_conjecture)
ps(x19, fa(fo(x20))) = ps(x19, fa(f5(x20))) cnf(p8, 4, negated_conjecture)
(p2(z2, o) and po(zs, z1) and pro(z2,3)) = pro(zo,z1)  cnf(pl0;7, negated_conjecture)
(p7(z24,221) and pg(xag, T23) and ps(zas, x22)) = ps(wa1,x22) cnf(p8; g, negated_conjecture)
(p1o(xas, c11) and ps(cia, T30) and p3(xs30, fa(x29))) = —pa(xag, f5(28)) cnf(not_p10, 4, negated_conjecture)
SYN567-1.p Harrison problem 3022
p2(xo, o) cnf(p2,, negated_conjecture)
p5(T12, T12) cnf(phy, negated_conjecture)
ps(fs(fe(x17)), T17) enf(phy, negated _conjecture)
—pa2(fe(co), f3(f1

(5
= pa(fe(co), f3(f7(fa(c10)))) cnf(not_p2s;, negated_conjecture)
(

(c10))) cnf(not_p2,, negated_conjecture)
(
= pa2(fe(co), f3(fr(

Ja
f7(f4(c10))))) cnf(not_p24, negated_conjecture)
p2(wa,s5) = p2(fs(xa), f3(x5))  cnf(p27, negated_conjecture)

p2(x15,216) = ps(fs(x1s5), fs(x16)) enf(pbg, negated _conjecture)
pa(10,211) = p2(fr(z10), f7(x11)) cnf(p2g, negated_conjecture)

ps(xs,x9) = Q(fﬁ(l'g), fe(x9)) cnf(p2,, negated _conjecture)

p2(xe,x7) = po(falze), fa(xr)) cnf(p2,, negated_conjecture)

—p2(fe(co), f3(f7(f7(f7(fa(c10))))))  cnf(not_p2,, negated_conjecture)
(p2(zo,x1) and pa(xo,x2)) = pa(x1,x2) cnf(p2, 5, negated _conjecture)
(ps5(z12,213) and ps(x12,214)) = p5(x13,T14) cnf(pb,,, negated _conjecture)
p2(w3, f3(fa(cr0))) = p2(fe(fs(xs)), x3)  cnf(p2,5, negated_conjecture)
p2(@s, f3(f7(fa(c0)))) = p2(fs(fs(3)),23)  cnf(p2;6, negated_conjecture)
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pa(z3, f3(fr(fr(falc10))))) = p2(fe(fs(xs)),z3)  cnf(p2;,, negated_conjecture)
2(x3, f3(fr(fr(fr(fa(c10)))))) = p2(fe(fs(x3)),x3) cnf(p2,g, negated_conjecture)
p2(fo(fs(z3)),z3) = (p2(xs, f3(fa(c10))) or p2(zs, f3(f7(fa(c10)))) or pa(ws, f3(f7(f7(fa(c10))))) or pa(zs, f3(f7(f7(f7(faleio

SYN568-1.p Harrison problem 3076

pa(217, T17) cnf(p2,, negated_conjecture)

p3(xag, Tas) cnf(p3,, negated_conjecture)

= p11(fo(c1s), fo(c1a)) cnf(not_plls, negated_conjecture)
p11(f5(fe(c12)), fo(z16)) enf(pll,, negated_conjecture)

p1o(za, T5) or p11(xs, 24) enf(pl0;, negated _conjecture)

pro(za, 25) = —p11(xs,24) cnf(not_pl04, negated _conjecture)

= p3(fe(f7(fs(c12))), fe(ci2)) cnf(not_p3;, negated_conjecture)
p3(fs(xss), fa(xss)) cnf(p3g, negated_conjecture)

p3(x3s5,736) = p3( (

p3(x2a,T25) = pa(fs(x24), f5(xas)) cnf(p2g, negated_conjecture)
p2($267m27) = pa(fo(x26), folxar)) enf(p2;, negated _conjecture)
p3(w31,w32) = p3(fo(zar), fo(wsz)) cnf(p3, 1, negated_conjecture)
p3( 33,5634) = (f7(5€33) f7(17 4)) cnf(p312,negated,conjecture)
(p2(217,218) and p2(5€17,$19)) p2(z18,719)  enf(p2;3, negated_conjecture)
(p3(was, x29) and p3(xas, T30)) = p3(w29,730)  cnf(p3,4, negated conjecture)
(p2(x2, z0) and pa(zs,z1) and pio(ze,x3)) = pro(zo, 1) cnf(p10, 5, negated_conjecture)
(p2(w11,79) and pa(w12,10) and p11(r11,212)) = p11(z9, T10) enf(pll,4, negated _conjecture)
(pg(l‘go,ng) and p3($21,x23)) = pg(f4(l‘20,$21),f4($22,$23)) cnf(p217,negated,conjecture)
p11(fa(folers), fo(f7(fs(c12)))), fa(foera), fo(f7(fs(c12))))) enf(pll,g, negated conjecture)
(p11(w13, 715) and p11(f5(fs(c12)), 213)) = pir1(fa(213,714), fa(215,714)) cnf(pllyg, negated_conjecture)
(p10(z6,x8) and p11(f5(fs(c12)), x6)) = (ps(z7, fo(c12)) or pro(falxes, 7)), fa(zs, x7))) enf(p3,, negated _conjecture)
SYN569-1.p Harrison problem 3088
pa(x6, T6) cnf(p2,, negated_conjecture)

pe(xa7, Ta7) cnf(p6,, negated_conjecture)
pg(cM7 c12) cnf(p8sy, negated_conjecture)
ps(ci1, c12) enf(p8,, negated _conjecture)
ps(c11, C14) cnf(p8;, negated _conjecture)
po(c13, €15, C14) cnf(p9q, negated_conjecture)
ps(x4,x5) = pro(za,s5) cnf(pl0,, negated _conjecture)
p2(x13,214) = p2(f3(x13), f3(x14)) cnf(p2g, negated_conjecture)
(pe (a7, x28) and pg(xa7,29)) = pe(Xag, Tag) cnf(p6gy, negated_conjecture)
(p2(6,x7) and pa(xe,x8)) = pa(x7,x8) enf(p2;, negated _conjecture)
(po(x11, 9, x12) and pg(x11,x10,212)) = p2(T9,Z10) cnf(p2,,, negated_conjecture)
(P10(740, c12) and pio(ci1,210)) = polcis, f3(T40), Ta0) cnf(p9; 5, negated_conjecture)
(p2(x2,20) and pa(z3,21) and pro(z2,23)) = pro(zo,21)  cnf(pl0y3, negated_conjecture)
(p2(x33,x31) and p8($327$33) and po(z32,230)) = ps(x30,x31) enf(p8, 4, negated _conjecture)
p2(fs(fr(cis, c12), fr(cis, c11)), fa(fs(crz, c11), c15)) cnf(p2;5, negated _conjecture)
(p2(x15,x17) and pg(xw,xlg)) = pao(falz1s,216), f2(217,218)) cnf(p2,4, negated_conjecture)
(pQ(I24,JC26) and p6(x23,x25)) = pg(f7(l‘23,$24),f7(1725,£626)) cnf(p217,negated,conjecture)
(p2(719, 221) and pa(x20,T22)) = p2(fs(w19,20), f5(T21,222)) cnf(p2;5, negated conjecture)
(p2(x37,x35) and pa(x3s, x36) and pe(x39,x34) and py(xs9, x37,238)) = po(T34, T35, T36) cnf(p9,4, negated_conjecture)
(ps(z41,c12) and psg(ci1,x41)) = —p2(f5(f7(crs, c12), fr(cis, c11)), fa(fs(ciz, c11), f3(241))) enf(not_p8,,, negated _conject
SYN570-1.p Harrison problem 3089
p1o(xo, o) cnf(pl0;, negated_conjecture)
pr(xa1, Ta1) cnf(p7,, negated_conjecture)
pe(T1s, T18) cnf(p64, negated_conjecture)
p3(x12, T12) cnf(p3,, negated_conjecture)
pa(x7, 27) cnf(p2;, negated _conjecture)
p11(ciz, c14) cnf(plly, negated _conjecture)

po(cis, fs(cis)) cnf(p9,, negated_conjecture)

pa(cia, f5(c15)) cnf(p2g, negated_conjecture)

p3(fa(fs(x17)), w17)  cnf(p3y, negated_conjecture)

= po(fa(ci2), fs(c13)) enf(not_p9,, negated _conjecture)
D6(T24,T25) = p7(fs(24), fa(xas)) cnf(p7,,, negated_conjecture)
p3(x10,211) = p2(f5(x10), f5(211)) cnf(p2,,, negated_conjecture)



P2 (3315, 5016) = p3(f4 (5615), f4(.1716)) Cnf(p313, negated,conjecture)
(p10(z0, z1) and pio(zo, 22)) = pro(21, 72) cnf(p10y4, negated_conjecture)

(p7(z21,22) and pr(x21,x23)) = pr(222,T23) cnf(p7,5, negated_conjecture)

(ps (18, 219) and pg(x18,x20)) = pe(X19,T20) cnf(p6,4, negated_conjecture)

(p3(z12,213) and p3(x12,214)) = p3(x13,T14) cnf(p3;7, negated_conjecture)

(p2(x7,x8) and pa(x7,29)) = p2(xs,T9) cnf(p2,g, negated _conjecture)

(p7(229, w27) and pg(w2s, ¥29) and p3(was, v26)) = po(@26, T27) cnf(p9;9, negated_conjecture)
(p11(@e, x5) and pa(we, x3) and pio(ws, 4)) = pii(ws,z4)  cenf(plly, negated conjecture)
SYN571-1.p Harrison problem 3108

pa(Z26, T2g) cnf(p4,, negated_conjecture)

pa(211,T11) cnf(p2,, negated _conjecture)

p11(f5(x10), C14) cnf(plls, negated_conjecture)

= p11(cis, f5(xa0)) cnf(not_pll,, negated_conjecture)

p11(z4, z5) or p11(xs5, 24) enf(pll;, negated _conjecture)

= p11(239, f3(x39, f5(fe(fr(c12))))) enf(not_pllg, negated_conjecture)

P11 (f5 (flO (l‘g)), SCg) = P11 (614, 139) Cnf(p117, negated,conjecture)

pa(x33,234) = pa(fr(xs3), fr(x34)) cnf(p4g, negated_conjecture)

pa(x1s, 19) = p2(fs5(x1s), fs(x19)) cnf(p2g, negated_conjecture)

pa2(xag9, 30) = pa(fro(x29), f1o0(z30)) enf(p4,, negated _conjecture)

pa(w31,732) = pa(fo(w31), fo(r32)) cnf(p4,;, negated_conjecture)

(p2(211,212) and pa(211,213)) = p2(r12,713) cnf(p2, 4, negated_conjecture)
(pa(xop, x27) and py(xos, x2g)) = pa(Tar, Tas) cnf(p4, 5, negated _conjecture)
p2(fo(fs(z24), f5(25)), f5(fs(@2a,25))) cnf(p2y 4, negated_conjecture)

p11(fo(xe, xs),x7) = pu1(ws, f3(z7,28)) cnf(pll, 5, negated_conjecture)

p11(xe, f3(z7,28)) = p11(folxe,zs), x7) cnf(pllyg, negated_conjecture)

(p2(x2, o) and po(xs3,x1) and p11(x2,x3)) = p11(zo,x1) enf(pll;,, negated_conjecture)
(pa(z35, v37) and pa(x3e,38)) = pa(fs(@ss,z36), fs(T37,738)) cnf(p4, g, negated _conjecture)
(p2(z14,16) and p2(z15,717)) = p2(f3(@1a,215), f3(T16, 717)) cnf(p2;9, negated _conjecture)
(p2(x20, x22) and pa(x21,x23)) = pa(fo(xa0,x21), fo(Taz, za3)) cnf(p2,y, negated_conjecture)

SYN572-1.p Harrison problem 3112
pa(x6, T6) cnf(p2,, negated_conjecture)
D6 (T34, T34) cnf(p6,, negated_conjecture)
1)4(53227 Z92) cnf(p4;, negated_conjecture)
pa(fr0(fo(x27)), fio(zar)) enf(p4,, negated _conjecture)
p2(fa(w1s, f5(f7(fs(c13)))), w13)  cnf(p2;, negated conjecture)
6 (237, 238) pe(fa(w3r), fa(wss)) enf(p6g, negated_conjecture)
p4(1‘187 T19 2(f5 (1’18), f5 (Ilg)) CIlf(p277 negated,conjecture)
p2(fo(x20), fo(xa1)) cnf(p2g, negated_conjecture)
( 26
( )

3

p2
D2 +(f10(z2s5), fro(z26)) enf(p4y, negated _conjecture)

pe(x 1 (fr(x32), fr(33 enf(p4,, negated_conjecture)

p2(f3(214, fo(z14)), f5(f7(fs(c13))))  cnf(p2y1, negated_conjecture)

(p2(z6,x7) and pa(ze,xg)) = pa(z7,x8) cnf(p2,,, negated _conjecture)

(pe(w34,235) and pe(234,736)) = pe(w3s,736)  cnf(pb,3, negated_conjecture)

(pa(x22, x23) and py(xo9, x24)) = pa(Tas,Tas) cnf(p4, 4, negated_conjecture)

p12(fio(f3(za, 25)), f11(fro(za), fro(w5))) cnf(p12;5, negated_conjecture)

= p12(fro(c1a), f11(f10(f3(c1a, c15)), fio(c1s))) cnf(not_p12,4, negated _conjecture)

p2(f3($15, f3 ($16, 1317)), f3 (fg (£E15, 1316), $17)) cnf(p217, negated,conjecture)

(Pa(w2,70) and py(z3,71) and pia(w2,23)) = p12(zo, 1) cenf(p12,g, negated_conjecture)
(pa(z28,30) and py(wag, x31)) = pa(f11(w2s, T29), f11(230, 231)) cnf(p4; 9, negated_conjecture)
(p2(z9,x11) and pa(x10,212)) = p2(f3(z9,x10), f3(T11,212)) cnf(p2y, negated_conjecture)

SYN573-1.p Harrison problem 3208

p1z2(cis) cnf(cl54s_p12,, negated_conjecture)

pa(x30,X30) cnf(p4,, negated_conjecture)

pa(x17, 217) cnf(p24, negated_conjecture)

p12(z16) = p2(216, folfr0(216))) enf(p2,, negated _conjecture)
(p12(x11) and pa(x11,210)) = p12(x10) cnf(pl2;, negated _conjecture)
pa(x37,w38) = pal(fr(xsz), fr(xss)) cnf(p4g, negated _conjecture)
Pa(Toa,T25) = po(fs(x24), f5(xa2s)) cnf(p2,, negated_conjecture)

=

=
( =
(w25, T26) =
(x =
(f:
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P2 (3326, 5027) = pg(fg (5626), fg(.l?27)) CIlf(p287 negated,conjecture)

pa(xag, Ta9) = p2(fo(xas), fo(xag)) cnf(p2g, negated_conjecture)

p2(xas, v34) = pa(fro(xss), fio(zss)) cnf(p4,, negated_conjecture)

pa(xss, 236) = pal(fe(xss), fo(xse)) enf(p4,,, negated_conjecture)
(pa(z30,231) and pg(x30,232)) = pa(x31,T32) cnf(p4, 4, negated_conjecture)
( 2(1'1773318) and p2($17,a:19)) = p2($18,$19) cnf(p213,negated,conjecture)

(
p12(x9) = (p11(29,c16) OF P2(T9, folc17))) cnf(pll,,, negated_conjecture)
p12(z16) = (p13(fro(z16), c17) or pa(fio(z16), c17)) cnf(pl3, 5, negated_conjecture)
p11(9€7 fs(fs(@s), f3(fs(@7), fs(fo(fr(c14))))))  cnf(pllyq, negated conjecture)

pa(x2,20) and pa(zs,21) and pi1(x2, 23)) = p11(x0,21) enf(pll,,, negated_conjecture)
(p4(x14,x12) and py(x15,213) and p13(x14, 215)) = p13(x12,213) cnf(pl3, g, negated_conjecture)
= pui(es, f3(fs(cis), f3(fs(folerr)), f5(fe(fr(c14))))))  enf(not_pll,y, negated conjecture)
(p2(w20, 222) and pa(x21,23)) = p2(f3(w20,¥21), f3(Ta2, 223)) cnf(p2y, negated conjecture)
p11(2g,x5) = pr1(za, f3(fs(ws), f3(fe(xe), f5(fe(fr(c14)))))) cnf(plly;, negated conjecture)

SYN574-1.p Harrison problem 3263

p1o(zo, Zo) enf(p10;, negated_conjecture)
p7(xa1, Ta1) cnf(p7,, negated_conjecture)
p3(12, T12) cnf(p3,, negated_conjecture)
po(x7,27) cnf(p2,, negated_conjecture)
po(ci2, €13) cnf(p9;, negated_conjecture)
p11(ciq, C15) cnf(plly, negated _conjecture)

p3(fa(fs(x17)), fa(z17)) enf(p3;, negated _conjecture)
p3(f6(f5(x20)), f6(x20)) cnf(p3g, negated_conjecture)
po(x32, fa(c14)) = po(x32,c13) cnf(p9g, negated_conjecture)

(
(

po(xs2,c13) = pol(zs2, f4(cl4)) cnf(p9,, negated_conjecture)
p2(z10,711) = P2(f5(x10), f5(211)) cnf(p2,, negated_conjecture)
pa(x18, 219) = p3(fe(x1s), fo(x1g)) enf(p3;4, negated _conjecture)

p2(x15,716) = p3(fa(z1s), fa(x16)) cnf(p3, 5, negated_conjecture)

(p1o(xo, 1) and pio(xo,x2)) = pro(z1,z2) cnf(p10, 4, negated _conjecture)

(p7(z21,w22) and p7(z21,723)) = pr(w22,723)  cnf(p7;, negated_conjecture)

(ps(x12,x13) and ps(x12,214)) = p3(z13,T14) cnf(p3,4, negated_conjecture)

(p2(z7,x8) and pa(x7,29)) = pa(xs,x9) enf(p2,,, negated _conjecture)

(p11(z6, 75) and pa (w6, z3) and pio(rs,74)) = p11(rs,4) enf(pll,g, negated _conjecture)
(p7(x31,x28) and pg(xgl,ai‘go) and p3($30,$29)) = pg(xgg,ai‘gg) cnf(p919,negated,conjecture)
(p2(was5, x27) and p3(x24,T26)) = pr(fe(wa4, vas5), fa(was, T27)) cnf(p740, negated conjecture)
(p11(ws5,c15) and po(ci2, w33) and p2 (234, f5(235))) = (Po(fs(z33, T34), T33) Or po(fs(wss,x34), fa(x34)))  cnf(p9sy, negate
(p11(235, c15) and pg(ci2,w33) and pa(w34, f5(w35)) and po(fs(rss, 234),733)) = —po(fe(s3, 234), fa(34)) cnf(not_pllay,
SYN575-1.p Harrison problem 3265
p1o(To, o) enf(p10;, negated_conjecture)
p7(21, T21) cnf(p7,, negated_conjecture)
p3(x12, T12) cnf(p3,, negated_conjecture)
po(x7,27) cnf(p2,, negated_conjecture)
po(ci2, €13) cnf(p9;, negated_conjecture)
p11(ciq, c15) cnf(plly, negated _conjecture)

p3(fa(fs(x17)), fa(z17)) enf(p3;, negated_conjecture)
p3(f6(f5(x20)), f6(x20)) cnf(p3g, negated _conjecture)

po(x32, fe(c14)) = po(xs2,c13) cnf(p9g, negated_conjecture)

o(732,¢13) = Po(¥32, fe(c14)) cenf(p9;¢, negated_conjecture)

(z10,211) = p2(f5(z10), f5(211)) enf(p2;,, negated_conjecture)

(x18,719) = p3(fe(z18), fo(T19)) cnf(p3;4, negated_conjecture)

pa(215,216) = p3(fa(z1s), fa(x16)) cnf(p3, 5, negated_conjecture)

p1o(zo, 1) and p1o(zo, z2)) = pro(x1,x2) cnf(pl0, 4, negated _conjecture)

pr(x21, Ta2) and pr(za1,%23)) = pr(Ta2, T23) cnf(p7, 5, negated_conjecture)

p3(x12,213) and ps3(z12,214)) = p3(T13,214) cnf(p3,4, negated_conjecture)

po(x7,28) and pa(z7,29)) = pa(zs,x9) cnf(p2,, negated _conjecture)

p11(ze, x5) and pa(xe, x3) and pio(ws,x4)) = p11(xs,x4) cnf(pllyg, negated_conjecture)
pr(x31,228) and pg(x31,30) and p3(xs0,T29)) = po(xag, T2g) cnf(p9, 4, negated_conjecture)
p2(®25, x27) and ps(z24,26)) = pr(fs(w24,225), fs(26,227))  enf(pTyp, negated_conjecture)

S
NI
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(p11(235, c15) and pg(ci2,x33) and pa(x34, f5(235))) = (Po(fa(33,234), x33) or po(fa(x33,34), f6(w34))) cnf(p9y;, negate
(p11(w35,c15) and pg(ci2, w33) and pa(w34, f5(235)) and po(fs(ws3, 234),v33)) = —po(fa(ws3, x34), f6(34)) cnf(not_pllyy.

SYN576-1.p Harrison problem 3280

ps(Ta2, T42) cnf(p8;, negated_conjecture)

pa(213, T13) cnf(p2,, negated _conjecture)

pa(x34,T34) cnf(p4,, negated_conjecture)

ps(x37, T37) cnf(p5,, negated_conjecture)

p12(ers, fo(cis)) cnf(p12;, negated_conjecture)

p12(cis, fo(c1s)) cnf(p124, negated_conjecture)

p11(24, 25) or pr1(Ts,24) cnf(pll,, negated _conjecture)

p2(f3($22, 1‘23), fg(d?gg7 1'22)) CHf(pQS, negated,conjecture)

Pa(xa0,241) = ps(fe(xa0), fo(xa1)) cnf(phg, negated_conjecture)

p2(x16,217) = p2(fio(x16), fro(z17)) cnf(p2,, negated_conjecture)

(ps (242, 243) and pg(x42,%44)) = ps(Ta3,T44) cnf(p8,;, negated _conjecture)
(p2(13,214) and pa(x13,215)) = p2(x14,T15) cnf(p2,,, negated _conjecture)

(pa(z34, v35) and pa(x34,736)) = pa(wss,w36)  cnf(pdyy, negated conjecture)

(ps (w37, 238) and ps(x37,739)) = ps(w3s,r39)  cnf(pdyy, negated_conjecture)

(p2(x2,20) and pa(z3, 1) and pr1(z2,23)) = pui(zo, 1) cnf(pll,;5, negated_conjecture)

(p2(xs, z6) and ps(z9, z7) and pia(zs,x9)) = pir2(ze, z7) cnf(p12,4, negated_conjecture)

—p12(fr(foleis, c1a, f3(cis, ci6)), fa(cis, ci6)), fo(ci3)) cenf(not_p12;,, negated _conjecture)

(pg(ljg,&?zo) and pg(xlg,afgl)) = pg(fg(l‘lg,xlg),f3($20,$21)) cnf(p218,negated,conjecture)

(p2(x24, w26) and pa(xa5,727)) = p2(fr(w21,225), fr(x26,727))  cnf(p2y9, negated_conjecture)

(Pa(was, x31) and pg(x29, T32) and pa(w30,733)) = pa(fo(was, T29,30), fo(r31,T32,733)) cnf(p2,, negated conjecture)
(p12(212, fo(210)) and pr2(z11, fo(z10)) and pi1(fio(211), fro(z12))) = pr2(fr(fo(@10, c14, f3(211,712)), T12), fo(210)) cnfl
(p12(212, fo(x10)) and pia(z11, fo(r10)) and p11(fio(211), fro(z12))) = p12(fr(fo(@10, c14, f3(211,712)), f3(@11, T12)), fo(T10),

SYN577-1.p Harrison problem 3300

I5
f5(f6(co), c20), c18) cnf(p2;4, negated_conjecture)
22, %a3) = p2(fe(xa2), fo(x23)) cnf(p2, 5, negated_conjecture)

p2(xo,x0) cnf(p2;, negated_conjecture)
ps(ci4, €13) cnf(p8,, negated_conjecture)
pr(er1, c12) enf(p75, negated _conjecture)
pr(cis, c12) cnf(p7,4, negated_conjecture)
pr(co, c10) cnf(p7s, negated _conjecture)
ps(cia,c11) cnf(p8, negated _conjecture)
p2(fs(c12,c11), C15) cnf(p2,, negated_conjecture)
pa2(falcig, c14), C18) enf(p2g, negated_conjecture)
pa2(falcis, c14), c17) cnf(p2g, negated_conjecture)
p2(fs(ci2, c13), c16) cnf(p2;, negated_conjecture)
p2(f5(fe(co), c19),c17) cnf(p2,,, negated_conjecture)
pa(
pa(x
(p2(zo, 1) and pa(xo,x2)) = pa(x1,x2) cnf(p2,,, negated _conjecture)
(p2(x31,x29) and ps(x30,x31) and pa(x30,x28)) = ps(Tas, Tag) cnf(p8; 5, negated_conjecture)
(pQ To7,T25 and Pr\T26, T27 and pg(l‘gg,xg4)) = p7($24,$25) cnf(p?lﬁ,negated,conjecture)

3

(p2(z14,216) and pa(x15,217)) = po(fa(14,215), fa(T16,217)) cnf(p2;4, negated_conjecture)

(p7(234,c10) and pa(cis, 32) and pa(cis, x33) and pa(fa(rsz, c1a), f5(fe(r34),c10))) = —p2(fa(w33, c14), f5(fe(w34), c20))
(p7(27,c10) and pr(xs, ci2) and pr(x4, c12) and pg(cia, x4) and pg(cis, x3) and pa(fs(ci2,24),x6) and pa(f3(ciz, x3), x5) and
po(x3,x4) cnf(p2y, negated_conjecture)

(p7(27,c10) and p7(xs, c12) and p7(24, c12) and ps(cia, z4) and ps(cia, x3) and pa(f3(ci2, 24), w6) and pa(fs(ci2, z3), 25) and
pa(xs, T9) enf(p245, negated _conjecture)

SYN578-1.p Harrison problem 3328

(

(
( ) ( )

(p2(210, 712) and pa(x11,213)) = p2(f3(210,211), f3(212,713)) cnf(p2,7, negated_conjecture)

( ggxlg,xm; and ngxlg,xgog) = pa(fs(z1s, T19), f5(x20,T21)) cnpr218,negated,conjecture)
( )

p1o(zo, To) cnf(pl0,, negated_conjecture)
pr(xa1, Ta1) cnf(p7,, negated_conjecture)
p3(z12, T12) cnf(p3;, negated_conjecture)
pa(x7, 27) cnf(p2,, negated _conjecture)
po(ci2, c13) cnf(p9;, negated _conjecture)
p11(C14, C15) cnf(plly, negated _conjecture)

p2(cie, f5(c14)) cnf(p2,, negated_conjecture)
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p3(fa(f5(x17)), fa(z17)) cnf(p3g, negated_conjecture)
p3(fo(f5(x20)), fo(xa0)) cnf(p3g, negated_conjecture)
po(xa2, fa(cis)) = po(zs2,cis) cnf(p9,, negated_conjecture)
po(x32,c13) = pol(ws2, f4(016)) cnf(p9;,, negated_conjecture)
p2(r10,711) = p2(fs5(r10), f5(211)) cenf(p2;,, negated _conjecture)
pa(z18, 210) = p3(fe(z1s), f6(x19)) cnf(p3, 5, negated_conjecture)
2(171571’16) = pg(f4(l’15), 4 £L‘16)) cnf(p314,negated,conjecture)
(p1o(xo, 1) and pio(xo,x2)) = pro(z1,z2) cnf(pl0,5, negated _conjecture)
(p7(x21,222) and pr(xa1,xe3)) = pr(x29,Ta3) cnf(p7,4, negated_conjecture)
(p3(z12,213) and p3(x12,214)) = p3(x13,T14) cnf(p3;7, negated_conjecture)
(p2(z7,x8) and pa(x7,29)) = pa(xs,x9) cnf(p2, g, negated _conjecture)
(p11(z6,x5) and pa(xe, xz3) and pig(zs, x4)) = p11(zs,z4) cnf(pllyg, negated _conjecture)
(p7(z31,w28) and po(x31,T30) and p3(ws0,729)) = po(w2s,T29) cnf(p9y, negated_conjecture)
(p2(x2s5, x27) and ps(xo4, x26)) = pr(fs(xa4,x25), fs(Ta6, T27)) cnf(p7sy, negated_conjecture)
(p11 (234, c15) and pg(ci2,x33)) = (po(fs(x33,x34), T33) or Po(fs(33,X34), fa(T34))) cnf(p9,,, negated _conjecture)
(p11 (234, c15) and pg(c12, x33) and py(fs(x33, 34), T33)) = —po(fs(xss, 34), fa(234)) enf(not_pll,s, negated_conjecture)
SYN579-1.p Harrison problem 3330
p10(0, o) cnf(p10,, negated_conjecture)
pr(x21,x21) cnf(p7,, negated_conjecture)
ps(x12, T12) cnf(p3,, negated_conjecture)
pao(x7, 27) enf(p2,, negated _conjecture)
po(c12, C13) enf(p9;, negated _conjecture)
p11(C14, C15) cnf(plly, negated _conjecture)
pa(cie, f5(c14)) cnf(p2,, negated _conjecture)

) cnf(p3g, negated_conjecture)
) cnf(p3g, negated_conjecture)
(232,¢13) cnf(p9,,, negated _conjecture)
Z32, f6(C16)) cnf(p9,,, negated_conjecture)
(z10), f5(z11)) cnf(p2,4, negated_conjecture)
(18), fo(x19)) cnf(p3, 5, negated_conjecture)
(15) )

0

)

p3(fa(f5(z17)), fa(17)
p3(fo(f5(z20)), fo(x20)
(232, fe(c16)) = po

(
(
(
9(33327 013)
(
(
pa(

s

= D9
= D2
= D3
= D3

R

1?1079311)
$18,$19)
131575516)

(x

2 (fs(z

p2 (fe(x
D2 (f4 , fa(ze cnf(p3,,, negated_conjecture)

(p10(z0,21) and pio(xo, 2)) = pro(x1,22) enf(p10;5, negated _conjecture)

(p7(x21,222) and pr(xa1,x23)) = pr(x22,Ta3) cnf(p7,4, negated_conjecture)

(p3(x12,213) and p3(x12,214)) = p3(x13,T14) cnf(p3; 7, negated_conjecture)

(p2(7, 5) And pa(zr,20)) = pozs,e)  Cnf(p2g, negated_conjecture)

(p11(we, x5) and pa(we, x3) and pio(@s, 4)) = pui(ws,z4)  cnf(pllyy, negated_conjecture)

(p7(z31,228) and pg(x31,x30) and ps(zs0,T29)) = po(Tas,T29) enf(p9,, negated _conjecture)

(p2(25, x27) and p3(xa4,®26)) = pr(fs(T24,x25), fs(T26,227)) cnf(p7,;, negated_conjecture)

gp11($34,615) and po(c12,x33)) = (po(fs(w3s,T34),T33) or po(fs(wss, x34), fo(x34))) cnf(p9sy,, negated_conjecture)

p11(x34,c15) and pg(ciz, x33) and po(fs(r33,x34),233)) = —po(fs(ws3, x34), fo(x34)) cnf(not_pll,3, negated_conjecture)

SYN580-1.p Harrison problem 3332

p1o(xo, o) cnf(pl0;, negated_conjecture)

pr(z19, T19) cnf(p7,, negated_conjecture)

pa(x12, T12) cnf(p4,, negated_conjecture)

pa(x7, 27) cnf(p2,, negated_conjecture)

p11(c15, C16) cnf(plls, negated _conjecture)

po(ciz2, c13) cnf(p9g, negated _conjecture)

p2(cia, fa(c1s)) cnf(p2,, negated_conjecture)
—pg(c12, €13, C14) cnf(not_p8g, negated_conjecture)

pa(x17,218) = pal(fe(x17), fo(x1s)) enf(p4g, negated _conjecture)

p2(331071'11) = pg(fg(xlo), f3(l‘11)) cnf(p210,negated,conjecture)

p2(r15,216) = pa(fs(215), f5(216)) cnf(p4;,, negated_conjecture)

(p1o(xo, 1) and pio(xo,x2)) = pro(z1,z2) cnf(pl0;4, negated_conjecture)

(p7(z19,220) and pr(x19,221)) = pr(x20,T21) cnf(p7,5, negated_conjecture)

(pa(z12,213) and pa(x12,214)) = pa(x13,T14) cnf(p4, 4, negated_conjecture)

(p2(x7,x8) and pa(x7,29)) = p2(xs,T9) cnf(p2; 5, negated _conjecture)

(p1 (Igg,clﬁ) and pg(Clg,Igg)) = pg(Clg,fEQS,Igg) cnf(p816,negated,conjecture)
po(c12,30) = (po(ciz, f5(xa1)) or ps(ciz, T30, T31)) cnf(p9, 7, negated_conjecture)
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p9(612, 1230) = (pg (012, fﬁ (1‘31)) or p8(612, T30, f3(.’1331))) Cnf(p918, negated,conjecture)
(p7(x35, x32) and pg(x3s5, x34) and pa(x34,x33)) = po(T32,T33) cnf(p9, 9, negated_conjecture)

(p11 (@6, x5) and pa(we, x3) and pio(ws, 4)) = pui(ws,z4)  cenf(plly, negatedconjecture)

(po(c12,x30) and ps(cia, f5(x31), f3(x31))) = ps(cia, T30, X31) cnf(p8yq, negated _conjecture)

(po(c12,30) and ps(ci2, fo(x31),31)) = pslciz, T30, f3(x31)) cnf(p8yq, negated _conjecture)

(p (Z‘25, 3324) and p4($26, 3323) and p7(l‘27, JZQQ) and pg(x27, 26, 2325)) = P8 ($22, 23, 3324) Cnf(p823, negated,conjecture)
SYN581-1.p Harrison problem 3466

p7(X34,T34) cnf(p7,, negated_conjecture)

p2(x18, T18) cnf(p2,, negated _conjecture)

ps (31, T31) cnf(pbg, negated_conjecture)

p12(cis, c1s) cnf(pl2,, negated _conjecture)

pa(cis, C14) enf(p2;, negated _conjecture)

p2(fs3(c1s), fs(folcr7))) cnf(p2g, negated_conjecture)

p11(f1(fe(cis, €13)), c16) cnf(pll,, negated_conjecture)

p11(fa(fe(c1s, c14)), C16) cnf(pllg, negated_conjecture)

= p11(fa(fs(ers, c18))s c16) enf(not_plly, negated_conjecture)

pi2(®11,12) = pi1(@11, T12) enf(pll,, negated _conjecture)
pa(211, 212) = p11(x11,x12) cnf(plly,, negated_conjecture)
pr(xs7, x38) = pr(fo(xsr), fo(xss)) cnf(p7,,, negated_conjecture)
p2(xa1, T22) = p2(fs(x21), f3(wez)) cnf(p2, 5, negated_conjecture)
po(xaz, 24) = po(fa(xa3), fa(xas)) enf(p2,,, negated_conjecture)
p7(a:29,x30) = pa(fs(x29), fs(x30)) enf(p2;5, negated_conjecture)
p11(211, T12 (p12(x11,x12) or pa(x11,x12)) cnf(pl2,4, negated_conjecture)

p7(x35, T36) cnf(p7, -, negated_conjecture)
2(219, T20) cnf(p2,g, negated_conjecture)
5(%32, T33) cnf(pb, g, negated_conjecture)

) = 12
(p7(234,35) and pr(ws4, T36)) =
(p2(718,219) and pa(218,220)) = p
(ps(w31,732) and ps(w31,233)) = P n

(p11 (w6, c14) and p11(c13,26)) = prolcis, f3(xg), T6) enf(p10,, negated _conjecture)

(p2(z9,x7) and pa(x10,xs) and p11(xg, x10)) = p11(z7, zs) cnf(pll,,, negated_conjecture)

(p2(1‘16,5614) and p2($17,11315) and p12(1’16,1‘17)) = p12($14,1‘15) cnf(p1222,negated,conjecture)

(p2(226, w28) and ps(was, x27)) = p2(fe(was, T26), fo(@ar, T28)) cnf(p2,3, negated_conjecture)

(ps(w3,70) and pa (x5, r2) and pa(z4, 1) and pio(w3, T4, 25)) = pro(zo,r1,T2) enf(pl0,4, negated _conjecture)
(

p12(213, c14) and pia(cis, v13) and pa(fs(213), fs(fo(c17)))) = pia(fa(fe(cis, 213)), c16) enf(pll,s, negated_conjecture)

SYN582-1.p Harrison problem 3467

p7(x34, T34) cnf(p7,, negated_conjecture)

pa(21s, T18) cnf(p2,, negated _conjecture)

p5(x31,x31) cnf(phg, negated_conjecture)

p12(cig, C14) cnf(pl2,, negated_conjecture)

pa(ci3, c1s) cnf(p2;, negated_conjecture)

pa2(fs(cis), fs(fo(c17))) cnf(p2g, negated_conjecture)
p11(fa(fe(c1s,c13)), c16) cnf(pll,, negated_conjecture)

P11 (f4(f6 (6157 014)), 616) Cnf(pl 187 negated,conjecture)

= p11(fa(fe(cs, c18)), c16) cnf(not_plly, negated_conjecture)

p12(x11,212) = p11(z11, T12) cnf(pll,, negated_conjecture)

pa(z11, 212) = pu(mu,xlg) enf(plly;, negated_conjecture)

pr(xs7, 238) = pr(fo(xsr), folxss)) cnf(p7,4, negated_conjecture)
(.1?21, 3322) = p2(f3 (3321), f3(1722)) Cnf(p213, ncgatcd,conjccture)
p2(w23,224) = pa(fa(z23), fa(w24)) cnf(p2, 4, negated_conjecture)

P7($297 r30) = p2(fs(w29), f(w30)) cnf(p2;5, negated_conjecture)

p11(x11, 12 (p12(211,212) or pa(x11,x12)) enf(p12,4, negated _conjecture)

) = 2

(p7(x34, 35) and pr(x34,236)) = pr(x35,T36) cnf(p7,+, negated_conjecture)

(p2(218, w19) and pa(w18,T20)) = p2(r19,220) cnf(p2;5, negated_conjecture)

(p5(x31,x32) and ps(x31,x33)) = p5(s2,T33) cnf(ph, g, negated_conjecture)

(p11(x6,c14) and p11(c13,76)) = prolcis, f3(z6), 6) enf(pl0y, negated _conjecture)

(p2(z9,x7) and pa(x10,xs) and p11(xg, 210)) = pi11(z7, zs) cnf(plly,, negated_conjecture)

(p2(z16,214) and pa(x17,215) and pra(z16, 17)) = p12(T14, T15) enf(pl2,,, negated _conjecture)

(p2(wag, x2g) and ps(xas, x27)) = p2(fe(xas, x26), fo(rar, T2s)) cnf(p2,5, negated _conjecture)

(ps(23, o) and pa(xs5,22) and pa(z4,x1) and pro(23, 4, 25)) = pio(To, T1,T2) cnf(p10y4, negated_conjecture)
(

p12(213, c14) and pia(ci3, x13) and pa(fa(z13), fs(folcir)))) = pii(fa(fe(cis, 213)), c16) cenf(pllys, negated _conjecture)
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SYN583-1.p Harrison problem 3468

p7(x34,X34) cnf(p7,, negated_conjecture)
(18, T18) cnf(p2,, negated_conjecture)
ps (231, T31) cnf(ph,, negated_conjecture)
2(c13, C18) enf(p2,, negated _conjecture)
a2(c18, C14) cnf(p2;, negated_conjecture)

p2(f3(cis), fa(folcir))) cnf(p24, negated_conjecture)
p11(fa(fe(cis,c13)), ci6) cenf(pll,, negated_conjecture)
p11(fa(fe(cis, c14)), C16) cnf(pllg, negated_conjecture)

= p11(fa(fe(c1s, c18))s c16) enf(not_plly, negated_conjecture)

p12(z11, 212) = p1i(x11,x12) enf(pll,y, negated _conjecture)
pa(211,212) = p11(x11,x12) cnf(pll,, negated_conjecture)
pr(w3r,w3s) = pr(fo(war), fo(wss)) cenf(p7;,, negated_conjecture)
p2(w21,722) = p2(fa(w21), f3(722)) cnf(p2,3, negated_conjecture)
pa(xaz, 24) = po(fa(xa3), fa(xas)) enf(p2,,, negated _conjecture)
p7(a:29,x30) = pa(fs(x29), fs(x30)) enf(p2;5, negated_conjecture)
p11(T11, 712 (p12(x11, 212) or pa(x11, T12)) cnf(p12,4, negated_conjecture)

(235, X36) cnf(p7, -, negated_conjecture)

b2
p7(®34, 735) and pr(z34, T36 p7 (
p2(x19, 20) cnf(p2,5, negated_conjecture)
Ps (
p1

) = 12
( ) ) =
(p2(w1s, 719) and pa(w1s,220)) =
(ps(z31,232) and ps(x31,233)) = p5(x32,T33) cnf(ph, g, negated_conjecture)
(p11(z6, c14) and p11(c13,26)) = prolcis, f3(z6), T6) cnf(pl0,, negated _conjecture)

(p2(xg,x7) and pa(x10,x8) and p11(x9,x10)) = p11(w7,T8) cnf(pll,,, negated_conjecture)

(pz(d?lﬁ, SC14) and P2 (I17, £E15) and P12 (1}16, 1‘17)) = P12 (I14, 1715) cnf(p1222, negated,conjecture)

(p2(226, w28) and ps(was, x27)) = p2(fe(was, T26), fo(2ar, T28)) cnf(p2,3, negated_conjecture)

(ps(x3,x0) and pa(xs, x2) and pa(xy, 21) and pio(zs3, x4, 25)) = pro(zo, z1,2) cenf(pl0,4, negated _conjecture)
(

p12(x13, c14) and pia(cis, z13) and pa(fs(z13), fs(folcir)))) = pii(fa(fe(cris, z13)), c16) cnf(pl1,5, negated_conjecture)

SYN584-1.p Harrison problem 3511
p12(0, o) cnf(pl2,, negated_conjecture)
pe(T42, Taz cnf(p6,, negated _conjecture

) )
ps(x31,x31) cnf(pbg, negated_conjecture)
pg(;v%7 T26) cnf(p3,, negated_conjecture)
pa2(x19, T19) cnf(p2;, negated_conjecture)
ps(x36,v37) = p5(f11(236), f11(w37)) cnf(p5g, negated_conjecture)
P2 (3329, $30) = pg( 4 (1‘29), f4(.7330)) CIlf(p377 negated,conjecture)
(:L'347 1’35) = Ps (f10(1334), f10(1'35)) Cnf(p58, negated,conjecture)
)

p12(w0, 1) and pia(zo,22)) = pia(z1, 22) cnf(p12g, negated_conjecture)

P = pe(T43,T44) cnf(p6,, negated_conjecture)

D5 = ps(x32,T33) cnf(pb,;, negated_conjecture)
) )
)

6 (T2, 243) and pe(Ta2,T44))

( )
p3(2a6, T27) and p3(zag, Tag)) = ps3(xar, Tog cnf(p3y,, negated_conjecture

( )

8

)

) )
x31,232) and ps (231, 233)
EhiE

(
(
(
(
(p2(x19,x20) and pa(x19,221)) = pa(Ta0, T21 cnf(p2, 5, negated _conjecture)

(p12(18, 216) and pig(x17, 218) and pia(z17,215)) = pis(T1s, T16) cnf(pl6,,, negated_conjecture)
(p15(x13, x14) and ps(x14,x12) and pr2(x13,211)) = p15(T11, T12) cnf(pl5,5, negated_conjecture)
(p12(w3,5) and p1a(z4,26)) = p12(fia(@3, 4), f13(ws5,76)) enf(p12,4, negated conjecture)

(ps5 (245, x47) and ps(xa6, 48)) = pe(fs(Tas,Xa6), fs(Tar, Zas)) cnf(p6,,, negated_conjecture)

(p5(1‘38,$40) and p5($39,$41)) = p5(f9(1‘38,$39),f9(1‘40,$41)) cnf(p518,nogated,conjccturc)

(ps (222, w24) and pg(wa3, x25)) = p2(fr(w22, T23), f7(224, T25)) cnf(p2;9, negated_conjecture)

(p12(xs, z10) and pa(x7,29)) = p12(fr4(x7,28), f14(x9, x10)) cnf(pl2,,, negated_conjecture)

p1s(caz, fa(fr(cis, fa(folcro, fro(fi1(c20))), folcan, fio(fii(c0))))))) cnf(pl5,;, negated_conjecture)

pis(cir, fa(fr(eis, fa(fo(cro, fro(f11(e20))), folean, fio(fi1(c20))))))) cnf(p154,, negated _conjecture)

p12(fiz(crr, fra(fr(cis, fs(folcro, fro(fr1(e20)))s folcar, fro(fi1(c20))))), c17)), c22) cnf(pl2,5, negated_conjecture)
(P16(249, c17) and pig(caz, Ta9)) = —P15(Tag, fa(fr(c1s, fs(fo(cro, fro(fi1(c20))), fo(car, fro(fi1(c20))))))) cnf(not_pl6yy, 1
_‘p15(f13(0177f14(f7(cl87f8(f9(0197flO(fll(C2O)))7f9(021vflO(fll(C20)))))aCl7))af4(f7(cl87f8(f9(0197flO(fll(C20)))7f9(621vflO(l

SYN585-1.p Harrison problem 3538

pa2(x1s, T18) cnf(p2,, negated_conjecture)
p11(xs, x8) enf(pll,, negated_conjecture)
p1o(c14, C15) cnf(p105, negated _conjecture)
p1o(cir, c14) cnf(pl0y,, negated _conjecture)

= pa(cia, f3(c13)) cnf(not_p2;, negated_conjecture)
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= pa(ci2, f3(c13)) cnf(not_p24, negated_conjecture)
p11(cis, folciz, c14)) cnf(pll,, negated _conjecture)
p2(fe(c1s,c14), c17) cnf(p2g, negated_conjecture)
pa2(f5(c1s, c14), C16) enf(p2g, negated_conjecture)
—pa(cya, f3(f4(013))) enf(not_p2,, negated_conjecture)

pz(f7(f8 (616, 614), 017), 615) Cnf(p211, negated,conjecture)

ﬁpll(clg, fg (6127 f8(0167 614))) Cnf(not,plllg, negated,conjecture)

p11(ze, z11) = p11(xg, fs(z10,211)) cnf(plly s, negated_conjecture)

p2(z23,21) = pa(fa(xaes), fa(xad)) cnf(p2,,, negated_conjecture)

pa(xa1, x22) = pa(fsz(xa1), f3(x22)) enf(p2;5, negated _conjecture)

(p11(x12,714) and p11(x14,213)) = p11(T12, T13) enf(pllg, negated_conjecture)

(p2(z18, x19) and pa(x18,220)) = p2(x19,T20) cnf(p2, 7, negated_conjecture)

(p2(x2,20) and pa(z3, 1) and pio(z2,23)) = pro(zo,21) cnf(p10,5, negated_conjecture)
(p2(z6,x4) and pa(x7,x5) and p11(ze, 7)) = p11(za, Ts5) cnf(plly, negated_conjecture)
(p2(241,243) and po(x42,244)) = X41,T42), fg(x43,x44 ) enf(p2,y, negated _conjecture
(p2(25, 27) and pa(z26, T2 Ta5,T26), [
(p2(230, 232) and pa (229, T31
)

)
p2(fol ) )

) p2(fs( To7,T2g)) cnf(p24,, negated_conjecture)

( ) pa2(fo(x29,T30), fo(T31,x32)) cnf(p24y,, negated_conjecture)
(p2(w33, 235) and pa(w34,36)) p2(fr( ) ( )
(p2(z37, w39) and p2(xss, T40)) p2(fs(z37, x38), fa(x39, 240)) cnf(p2,,, negated_conjecture)
p11(fo(wi7,715), fo(217, 16)) (pu(xt ,x16) or p2(z17, f3(c13))) cnf(pll,ys, negated_conjecture)

p11(xis,x16) = (P2(x17, f3(ci)) or pii(fo(zi7,215), fo(z17,216))) cnf(p2,4, negated_conjecture)

SYN586-1.p Harrison problem 3571

= 5(
= 6(
= 7(x33, T34), f7(T35,%36)) cnf(p2y3, negated _conjecture
= s(
= (

p12(0, o) cnf(pl2,, negated_conjecture)
p5(x37,T37) cnf(ph,, negated _conjecture)
p3(T24, Tog) cnf(p3,, negated_conjecture)
pa(x13, 213) cnf(p2,, negated_conjecture)
p3(ca1, c19) enf(p3;, negated _conjecture)

= p12(fi13(c20), f13(c18)) cnf(not_p124, negated _conjecture)
pa(xs,24) = pr2(fiz(zs), f13(z4)) cnf(p12,, negated _conjecture)
p3(xa2, xa3) = ps(fr(xaz), fr(xa3)) cnf(pbg, negated_conjecture)
p5(x407m41) = p5(f10(x40), fro(z41)) cnf(phy, negated_conjecture)
p3(xss, 236) = p3(fo(xss), folxse)) enf(p3;, negated _conjecture)
p3($337 3334) = p3(fs(w33), fa(x3s)) cenf(p3,, negated_conjecture)
])3(33277 xgg) = pg(fn (.7327), f11 (3328)) Cnf(p312, negated,conjecture)
(p12(z0, 1) and p12(xo, z2)) = pi2(x1,22) cnf(pl2, 5, negated_conjecture)
(ps (w37, 238) and ps(37,739)) = ps(w3s,r39)  cnf(pdyy, negated conjecture)
(p3(w24, x25) and p3(xag,26)) = p3(X2s5,Tag) cnf(p3; 5, negated _conjecture)
(p2(13,214) and pa(x13,215)) = p2(X14,T15) cnf(p2,4, negated_conjecture)
(p2(x11,x9) and pa(x12,x10) and p15(x11,212)) = p15(Te, T10) enf(pl5,,, negated _conjecture)
p15(fa(fe(fro(ci6), fo(f7(fs(folcir))), c18)), c19), C20) cnf(p15,5, negated_conjecture)
(p2(229,31) and ps(x30,232)) = p3(f1a(w29,30), fr4(231, 232)) cnf(p3, 9, negated_conjecture)
(p2(x16, x18) and ps(x17,219)) = p2(fa(x16,217), fa(218, T19)) cnf(p2,y, negated_conjecture)
(p2(21,x23) and ps(x20, T22)) = p2(fe(T20,x21), f6(Ta2,223)) cnf(p24,, negated_conjecture)
p15(fa(fo(fro(ere), fo(f7(fs(falc17))), c18)), fri(ear)),c0)  cnf(pl5y,, negated conjecture)
= p15(fa(fe(fro(cie), fo(f7(fs(fo(ci7)))s cs))s fi1(cr9)), c20)  enf(not-pl5,s, negated_conjecture)
p12(f13(@s5), fis(e1s)) or pis(fa(fs(f1o0(xe), fo(f7(fs(fo(c17))), c18)), fra(zs, 6)), 5) cnf(p12,,, negated_conjecture)
p15(fa(fe(fro(ws), fo(f7(fs(folcrr))), c18)), f11(fia(xs,26))), v5) = p12(fi3(xs), f13(cis)) cnf(pl2,5, negated_conjecture)
(P15(fa(fe(fro(xe), fo(f7(fs(folci7))), c18))s x7), x5) and pis(fa(fe(fio(ws), fo(f7(fs(fo(c17))), c18)), 8),x5)) = (p3(x7,x8) ¢

SYN587-1.p Harrison problem 3572

p12(xo, o) enf(pl2,, negated_conjecture)
ps(x37, T37) cnf(p5,, negated _conjecture)
p3(To4, Tog) cnf(p3,, negated_conjecture)
p2(x13, 13) cnf(p2,, negated_conjecture)
p3(ca1, c19) cnf(p3;, negated_conjecture)

= p12(f13(c20), f13(c1s)) cnf(not_p124, negated _conjecture)
pa(x3,24) = p12(fiz(xs), f13(z4)) cnf(p12,, negated _conjecture)
p3(xa2,Ta3) = p5(fr(Ta2), fr(x43)) cnf(pbg, negated _conjecture)
D5 (x40, 41) = ps5(fr0(xa0), fio(z4a1)) cnf(phg, negated_conjecture)



p3(w3s5,236) = p3(fo(wss), fo(rse)) cnf(p3,, negated _conjecture)
p3(x33,x34) = p3(fs(xss), fs(rsq)) cnf(p3,;, negated_conjecture)
p3(xa7,228) = p3(fi1(xar), f11(zas)) cnf(p3,4, negated_conjecture)
(p12(z0, 21) and pr2(wo,22)) = pi12(21,72)  cnf(pl2;5, negated conjecture)
(ps(z37,x38) and ps(x37,239)) = p5(x38,T39) cnf(ph, 4, negated_conjecture)
(p3(waq, o5) and p3(xaq,x26)) = p3(T2s,T26) cnf(p3, 5, negated _conjecture)
(p2(x13,214) and pa(x13,215)) = p2(214, T15) cnf(p2,4, negated _conjecture)

(
(
p2(w11,m9) and pa(212,210) and pi5(211,212)) = P15(T9, T10) cnf(pl5,,, negated_conjecture)
p15(fa(fo(frolcs), fo(f7(fs(fo(ci7))), c1s)), c19),c20)  enf(pl5,g, negated_conjecture)
= p15(fa(fo(fro(cre), fo(f7(fs(fo(crr))), c1s)),s ca1), c20) cenf(not_p15;4, negated conjecture)
(p2(16,x18) and p3(x17,219)) = p2(fa(z16, 17), fa(T18,219)) cnf(p2,g, negated _conjecture)
(pQ(IQQ,CC:;l) and p5($30,$32)) 3( 14($29,I30) f14(x31,x32)) cnf(p321,negated,conjecture)
(p2(x21, x23) and ps(x20, x22)) = pa(fe(x20,x21), fo(Tag, xa3)) cnf(p24,, negated_conjecture)
—p15(fa(fs(fro(c6)s fo(f7(fs(fo(c17 ))) c18)), f11(c19)), c20) cnf(not_pl5,3, negated_conjecture)
p12(f13(ws5), f13(c1g)) or pis(fa(fe(fio(ws), fo(f7(fs(fo(c17))), c18)), fia(xs, x6)), x5) enf(p12,,4, negated _conjecture)
p15(fa(fo(fro(ze), fo(f7(fs(fo(c17)))s c18)), fir(fra(ws, 26))), x5) = pi2(fis(ws), fiz(cis))  cnf(pl2y5, negated conjecture)
(p15(fa(fo(fro(we), fo(fr(fs(falc17))), c18)), 27), x5) and p1s(fa(fo(f10(ze), fo(f7(fs(fo(c17))), c18)), s), 25)) = (p3(w7,78)

SYN588-1.p Harrison problem 3577
po(xs, x38) cnf(p2,, negated_conjecture)
p7(x2s, Tas5) cnf(p7,, negated_conjecture)
pa(cas, f3(c17)) enf(p25, negated _conjecture)
- pa(cie, f3(c1r)) cnf(not_p2,, negated_conjecture)
p1a(cis, f3(f1(f5(c17)))) cnf(pl4;, negated _conjecture)
p1a(cas, f3(fa(f5(c17)))) cnf(pl4g, negated _conjecture)
pra(cro, fo(fs(fa(f5(c17))), c16)) cnf(pl4,, negated_conjecture)
pra(caa, fo(fs(fa(f5(c17))), c16)) cnf(pl4g, negated_conjecture)
(
x

NN N N

(c1
(c1
= pr(fi2(z34), fr2(x35)) enf(p7g, negated _conjecture)
= pa(f3(x15), f3(216)) enf(p2;, negated_conjecture)
= pa(fa(x17), fa(z18)) cnf(p2,,, negated_conjecture)
p2(x19,T20) = p2(fs5(x19), f5(x20)) cnf(p2,,, negated_conjecture)
p2(x32,233) = pr(fi1(xs2), f11(zss)) cnf(p7,5, negated_conjecture)
(p7(za5,x26) and pr(xas, x27)) = pr(x2, Tar) cnf(p7,,, negated_conjecture)
(p2(zs,x9) and pa(xs, 19)) = p2(x9,T10) cnf(p2; 5, negated _conjecture)

p15(fe(f3(fa(fs(c17))), fis(cs, f3(fs(c17)))), c10)  enf(pl5,6, negated _conjecture)
(p2(z2,x0) and pa(xs3,x1) and pra(ze, x3)) = pra(zo, 1) cnf(pl4,,, negated_conjecture)

107(3?347 T35
T15,%16

)

pa( )
P2(1? 79318)
( )

( )

3

(
§
(p2(w6, x4) and pa(z7,25) and pi5(z6,27)) = p15(24, 25) cnf(p15,5, negated_conjecture)

(p2(z11,213) and pa(x12,214)) = p2(fi3(z11,212), f13(T13,214)) enf(p2;4, negated_conjecture)

(p7(240,242) and pr(x41,243)) = p7(fo(Ta0,x4a1), fo(T2,243)) enf(p7,9, negated _conjecture)

(p7(x36, x38) and pr(x37,230)) = pr(fs(x3e,x37), fs(T3s,239)) cnf(p74y, negated_conjecture)

(pQ(IQQ,JC:;l) and p7(f£28,1730)) = p7( 10(5828,Igg),flo(l‘go,x:ﬂ)) cnf(p722,negated,conjecture)

(p2(w21,w23) and pa(w22,224)) = p2(fe(w21,22), fo(T23, T24)) cnf(p2,3, negated conjecture)

pr(c20, fs(fro(fr2(f11(f3(fs(c17)))), c23), fa(fro(fr1(fs(fa(fs(c17)))), c25), fo(fi1(caa), fro(fr1(f3(fa(f5(c17)))), c22))))) cenf
pr(cao, fa(fro(fr2(f11(f3(f5(c17)))), e1s), fa(fro(f11(fs(fa(f5(c17)))), e21), fo(f11(era), fro(f11(fs(fa(f5(c17)))), e22))))) cenf
= p7(fs(fro(fr2(f11(fs(f5(c17))))s cas), f3(fro(f11(f3(fa(f5(ca7))))s e21), fo(fr1(cro), Fro(f11(f3(fa(f5(c17))))s c22)))), f3(fro(f1:

SYN589-1.p Harrison problem 3578

pa(xs, Ts) cnf(p2,, negated_conjecture)

pr(xas5, Tas) cnf(p7,, negated_conjecture)

pa(ca1, fa(ci7)) cnf(p2;, negated_conjecture)

= pa(cie, f3(c17)) enf(not_p2,, negated_conjecture)

pralcis, f3(fa(fs(c17)))) cnf(pl4s, negated conjecture)

p1a(cas, f3(f1(f5(c17)))) cnf(pl4g, negated _conjecture)

p14(619, fﬁ(fg( 17)) 616)) Cnf(p147, negated,conjecture)

p1a(caa, fo(f3( ,C16)) cnf(pldg, negated_conjecture)

2(234), f12(x35)) enf(p7q, negated _conjecture)

fa(x 15) f3(x16)) enf(p2;, negated _conjecture)

fa(z17), f1(z18)) cnf(p2,,, negated_conjecture)
5(219), f5(220)) cnf(p2,4, negated_conjecture)

fi1(xs2), fi1(zss)) cnf(p7, 5, negated_conjecture)
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(p7(xos5,x26) and pr(xas, x27)) = pr(2as, Tar) cnf(p7,,, negated_conjecture)

(p2(zs,x9) and pa(xs,10)) = p2(x9,T10) cnf(p2, 5, negated_conjecture)
p15(fe(f3(fa(fs(c7))), fis(cies f3(fs(ca7)))) c24)  cnf(plb,q, negated_conjecture)

(p2(z2, o) and pa(xs, z1) and pra(z2, v3)) = pra(zo,x1)  cnf(pld;7, negated_conjecture)
(p2(e, x4) and pa(x7, x5) and pi5(ze, v7)) = pi5(24,s5) cnf(pl5,5, negated _conjecture)
(pg(l‘n,xlg) and p2($12,$14)) = pg(f13(.1311,$12) f13(1‘13,$14)) cnf(p219,negated,conjecture)
(p7(1740,$42) and p7(f£41,£1743)) 7(f9(1‘40,$41) fg(I42,SE43)) cnf(p720,negated,conjecture)
(p7(z36, w38) and pr(z37,w39)) = pr(fs(@se, x37), fs(T3s, 39)) cnf(p7,;, negated _conjecture)
(pa( ) f1o(zas, T29), f10(x30,Z31)) cnf(p74,, negated_conjecture)
(pa( fo(xa1, xa2), fo(xa3, 24)) cnf(p2,5, negated _conjecture)

p7(c20, fs(fro(fr2(fr1(f3(f5(c17)))), ca3), fs(fro(fr1(f3(fa(fs(e17)))), cas), fa(fi(caa)s fro(f11(fs(fa(f5(c17)))),e22)))))  enf
p7(c20, fs(fro(fr2(f11(f3(f5(c17)))), e1s), fs(fro(fr1(fs(fa(f5(e17)))), ca1), fo(fii(ero)s fro(f11(fs(fa(f5(c17)))),c22)))))  enf
= p7(fs(fro(fr2(fr1(f3(f5(ca7)))), eis), fs(fro(fra(f3(fa(f5(ca7))))s e21)s fo(fin(ero), fro(fii(f3(fa(f5(ca7)))), e22)))), f(fro(fu:

SYN590-1.p Harrison problem 3582

p11(cia) cnf(cl4.is_pl1,, negated_conjecture)

p11(err) enf(c17.is_pll,, negated_conjecture)

p11(cie) cnf(c16.is_p11,, negated_conjecture)

5 (227, Tar) cnf(p5,, negated_conjecture)

p2(x14,%14) cnf(p25, negated_conjecture)

ps3(x19, T19) cnf(p3g, negated_conjecture)

p3(falerr), fe(cis)) enf(p3;, negated _conjecture)

p3(falcie), fo(crs))  enf(p3g, negated conjecture)

p11(ze) = p11(fo(xs)) cnf(plly, negated _conjecture)

(p11(z9) and pa(zg,xs)) = pi11(zs) cnf(pll,y, negated_conjecture)
pro(fe(xs), fo(zs)) = p12(xs,we) cnf(pl2,,, negated_conjecture)

p2(Z29, x31) and pr(xes, ¥30)) = pr(
p2(Z21, T23) and pa(xaa, T24)) = paf

p2(z32,233) = p5(fs(xs2), fs(xss)) cnf(phy,, negated_conjecture)
pr2(xs, 26) = pro(fe(xs), fo(xe)) enf(pl0, 5, negated _conjecture)
p2(x17,218) = p2(fo(x17), folx1s)) cnf(p2, 4, negated_conjecture)
P2 (1?22, 1'23) = pg(f4 (9322), f4(1323)) Cnf(p315, negated,conjecture)
D5 (x5, 26) = p3(fe(x2s), fo(was)) cnf(p3,4, negated_conjecture)
ps(x30,231) = p5(fr(xs30), fr(z31)) cnf(p5,;, negated_conjecture)
p11(224) = p3(fa(maq), fo(fs(z24))) cnf(p3, g, negated_conjecture)
p11(za) = pro(fa(fo(za)), fa(zs)) cnf(p10; 4, negated _conjecture)
p11($7) = plo(fﬁ(f7(813)),f4($7)) cnf(plOQO,negated,conjecture)
p11(za) = p1o(fe(f7(c13)), fa(xa)) cnf(pl0,,, negated_conjecture)
( 5(@27, 228) and p5 (w27, 729)) = p5(Tas, T29) cnf(p5y,, negated _conjecture)
(p2(z14, 215) and pa(x14,216)) = p2(X15,T16) cnf(p245, negated _conjecture)
(p3(x19,220) and p3(x19,221)) = p3(x20,T21) cnf(p3,,, negated _conjecture)
(p11(x34) and pia(x3s,c15)) = —ps(fa(xsa), fo(xss)) cnf(not_pll,s, negated _conjecture)
(p3(x2,20) and ps(z3, 1) and pro(z2,23)) = pro(zo, 1) cnf(p10y, negated_conjecture)
(ps(x12,10) and ps(x13,x11) and p12(x12,213)) = p12(T10,211) cnf(pl2,,, negated_conjecture)

SYN591-1.p Harrison problem 3583

po(c14) cnf(cl4.is_p9;, negated_conjecture)

ps(ci3) enf(c13.is_p8,, negated_conjecture)

p7(x30, T30) cnf(p75, negated_conjecture)

pa(215, T15) cnf(p2,, negated_conjecture)

p3(xa3, Ta3) cnf(p35, negated_conjecture)

pro(cia, T4) cnf(p10g, negated_conjecture)

p1o(cis, c1s) cnf(p10,, negated _conjecture)

p1o(cis, cir) cnf(p10g, negated _conjecture)

p1o(c13, C16) cnf(pl0g, negated _conjecture)

= pa(crs, €17) cnf(not_p2,, negated_conjecture)

p12(cia, falcis, c17)) cnf(pl2;, negated_conjecture)

= p11(c1s, falerr, foleis))) cnf(not_pll,,, negated_conjecture)
—p11(crs, fa(fo(ers), cir)) enf(not_pll, 5, negated_conjecture)

)

17)
(ps(x34) and pr(x34,233)) = ps(x33) cnf(p8, 4, negated_conjecture)
(po(x36) and pr(xs3e, x35)) = po(x35) cnf(p9,5, negated _conjecture)
pro(cis, x10) = pi1(cia, falcis, €10)) cnf(pll,g, negated_conjecture)
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pa(r18,719) = pa(fs(1s), f5(19)) cenf(p2; 7, negated_conjecture)

p2(221,222) = pa2(fe(zar), 6(x22)) cnf(p2, g, negated_conjecture)

(p7(x30,x31) and pr(x30,x32)) = pr(Ts1,Ts2) cnf(p7,9, negated_conjecture)

(p2(z15, 216) and pa(x15,217)) = p2(X16, T17) cnf(p2y, negated _conjecture)

(p3(wa3, x24) and p3(xa3, 25)) = p3(T24,Ta5) cnf(p3,;, negated _conjecture)

pr2(cia, fa(za0,c17)) = p2(fo(z20), f5(z20)) enf(p245, negated_conjecture)

(p2(x3,21) and p7(z2,20) and pro(z2,23)) = pro(zo,21) cnf(p10,3, negated_conjecture)
(p3(w14,712) and pr(z13,211) and pi2(213,214)) = pr2(@11, 212) cenf(pl2,,, negated_conjecture)
( 3(2s, v6) and pr(z7,25) and p11(z7,28)) = pui(es,z6)  cnf(pllys, negated_conjecture)
pa2(xag, 2g) and pa(zar,x29)) = p3(fa(zas, T27), fa(@as, x29)) cnf(p3,4, negated _conjecture)
P12(C14,f4(9€9,c17)) = (p11(cs, falerr, f5(xg))) or pi1(cis, fa(fs(x9), c17))) enf(pll,7, negated _conjecture)

SYN592-1.p Harrison problem 3584

po(c14) cnf(cl4.is_p9,, negated_conjecture)
ps(ci3) cnf(c13.is_p8,, negated_conjecture)
p7(x30,X30) cnf(p75, negated_conjecture)
pa2(x15, T15) cnf(p2,, negated_conjecture)
pg(a:gg, x23) cnf(p3;, negated_conjecture)
p1o(c14,x4) cnf(p10g, negated_conjecture)
pro(cis, c15) cnf(p10,, negated _conjecture)
p1o(cis, c1r) cnf(pl0g, negated_conjecture)
p1o(cis, cig) cnf(p10g, negated _conjecture)

- pa(cir, c15) cnf(not_p2,,, negated _conjecture)
p12(c1a, fa(c1s, c17)) cnf(pl2,,, negated_conjecture)

= p11(cis, falerr, f5(c1s))) cnf(not_pll,,, negated conjecture)

= p11(cs, fa(fs5(c1s), c17)) cnf(not_pll, 5, negated_conjecture)

(ps(z34) and pr(zs4,x33)) = ps(33) cnf(p8 4, negated_conjecture)

(po(z36) and pr(xs6,235)) = pol(235) enf(p9;5, negated _conjecture)

p1o(c13, x10) = p11(cia, fa(ers, 210)) enf(pllyg, negated_conjecture)

p2(1?18,l'19) = pg(f5(9318) f5(1319)) Cnf(p217,negated,conjecture)

p2(xa1, T22) = p2(fe(x21), fo(waz)) cnf(p2, g, negated_conjecture)

(p7(x30,x31) and pr(xs30,x32)) = pr(Ts1,Ts2) cnf(p7,9, negated_conjecture)

(p2(z15,216) and pa(x15,217)) = p2(x16, T17) cnf(p2y, negated _conjecture)

(p3(z23, x24) and p3(xa3, 25)) = p3(x24,Ta5) cnf(p3,;, negated _conjecture)

p12(014, f4 (1‘20, 017)) = pg(f6(3320), f5 ($20)) cnf(p222, negated,conjecture)

(p2(x3,21) and p7(z2, o) and pro(z2,23)) = pro(zo,21) cnf(p10,3, negated_conjecture)
(ps(x14,12) and p7(x13,211) and p12(x13,214)) = p12(T11, T12) cnf(pl2,,, negated_conjecture)
(ps(xs, z6) and pr(z7,x5) and p11(z7,28)) = p11(zs, z6) cnf(pll,s, negated_conjecture)
(p2(26, x28) and pa(xa7,xag)) = p3(fa(2s,x27), fa(Tas, X29)) cnf(p3,4, negated _conjecture)
p12(cia, fa(zo, c17)) = (p11(cis, fa(err, fo(zo))) or pri(crs, fa(fe(wo), c17)))  enf(pllyz, negated_conjecture)

SYN593-1.p Harrison problem 3632

p12(Z0, o) cnf(pl2,, negated_conjecture)
ps(x37, T37) cnf(p5,, negated _conjecture)
D3 (T4, Toa) cnf(p3,, negated_conjecture)
pa2(z13, T13) cnf(p2,, negated_conjecture)
= p3(ca1, C19) cnf(not_p3;, negated_conjecture)

—p12(fis(c20), f13(c1s)) cenf(not_p124, negated_conjecture)
po(x3,24) = p12(fis(xs), f13(xz4)) cnf(pl2-, negated _conjecture)
ps( ) = p5(fr(z4a2), f7(243)) cnf(p5g, negated_conjecture)
5 ( ) = p5(fr0(za0), fro(x41)) enf(phg, negated _conjecture)
p3(x35, 236) = p3(fo(xss), folxse)) enf(p3;, negated_conjecture)
( ) = p3(fs(xss), fs(xsq)) cnf(p3y;, negated_conjecture)
( )
)

p3 (o7, T28) = pg(fll(lf27) fll(l'gg)) cnf(p312,negated,conjecture)

(p12(wo, ¥1) and p12(zo, x2)) = pi2(z1,22)  cnf(pl2,;, negated_conjecture)

(ps(z37,x38) and p5(x37,239)) = p5(X38,T39) cnf(ph, 4, negated_conjecture)

(p3(w24, x25) and p3(xag, o)) = p3(x2s5,T2g) cnf(p3; 5, negated _conjecture)

(p2(x13,214) and pa(x13,715)) = p2(214, T15) cnf(p2,4, negated _conjecture)

(pg( 11,569) and pg(l‘lg,xlo) and p15(l‘11,I12)) = p15(l‘g,I10) cnf(p1517,negated,conjecture)
p15(fa(fo(fro(ci6), fo(f7(fs(fo(cr7))), c18)), c19); Cc20) cnf(p15,g, negated conjecture)
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p15(fa(fo(frolere), fo(f7(fs(fo(c17))), c1s)), ca1),c20)  cnf(pl5yg, negated conjecture)
(p2(229,31) and ps(xs0,232)) = p3(fra(w29,230), f14(231, 232)) cnf(p3y, negated_conjecture)
(p2(216, 718) and p3(x17,219)) = p2(fa(216, T17), fa(218, T10)) cnf(p2,y;, negated_conjecture)
(p2(w21,x23) and p5(x20, T22)) = p2(fe(T20,x21), f6(Ta22,223)) enf(p2,,, negated _conjecture)
= p15(f1(fe(fio(c16), fo(f7(fs(fo(c17))), c18)), f11(c21)), c20) cnf(not_pl5,3, negated _conjecture)
= p15(fa(fe(fro(cie), fo(fr(fs(fo(ci7)))s cs))s fi1(cr9)) c20)  enf(not-pl5,,, negated_conjecture)
10(z6), fo(f7(fs(fo(c17))), c18)), fra(zs, 6)), T5) enf(p12,5, negated _conjecture)

p12(f13(xs), fi3(c1s)) or pis(fa(fe( 6
p15(fa(fe(fro(ws), fo(f7(fs(falcr7))), c18)
(p15(fa(fo(fro(we), fo(fr(fs(folcr7))), c1s

SYN594-1.p Harrison problem 3633

pa2(x10, T10) cnf(p2,, negated_conjecture)

pr(x27, Tar) cnf(p7,, negated_conjecture)

= pa(cie, f3(c17)) cnf(not_p25, negated_conjecture)

pra(cis, f3(fa(f5(c17)))) cnf(pl4,, negated_conjecture)
pra(za,x5) = pi1s(xe, x5) cnf(pl5;, negated_conjecture)
p1a(xg, 25) = —pa(24,x5) cnf(not_pl4, negated_conjecture)
p1a(cro, fo(f3(fa(fs(c17))), c16)) cnf(pl4,, negated conjecture)

11(f1a(xs,26))), 5) = pr2(fiz(xs), f13(c1s)) enf(p1244, negated_conjecture)

ol
), f
))7967)7965) and p15(f4(f6(f10($6)7f6(f7(f8(f9(017>))aClS));$8)7$5>) = (P3($77$8) C

pr(w36,v37) = pr(fiz(zse), fiz(xsr))  cnf(pTg, negated_conjecture)
po(x17,218) = p2(fs(x17), f3(z18)) cnf(p2g, negated_conjecture)
p2(r19,220) = p2(fa(z19), fa(220)) cenf(p2;, negated_conjecture)

pa(xa1, 222) = pa(fs(x21), f5(x22)) enf(p2;,, negated_conjecture)
p2(w34,235) = pr(fii(xsa), fri(rss)) cnf(p7;,, negated conjecture)
p15(24,25) = (pra(xg, xs5) or pa(zy, 5)) cnf(pl4, 5, negated _conjecture)
(pr(z27, w28) and pr(za7,729)) = pr(w2s, T29) cnf(p7,4, negated_conjecture)
(p2(x10,211) and pa(x10,x12)) = p2(211,T12) cnf(p2, 5, negated_conjecture)

p15(fo(fs(fa(fs(ca7)))s frz(crss f3(f5(c17)))), c19) cnf(pl5,4, negated_conjecture)
= pa(cro, fo(f3(fa(fs(c17))), fis(cie, f3(f5(c17))))) cnf(not_p2,,, negated_conjecture)

(p2(x2, o) and pa(x3,x1) and p14(xe,x3)) = pralzo,x1) cnf(pl4, g, negated_conjecture)
(p2(xs,x6) and po(xg,x7) and p15(xs,x9)) = pi5(xs,x7) cnf(pl5,4, negated _conjecture)
(p2(213,715) and pa(x14,216)) = p2(f13(713,214), [13(715, Z16)) cnf(p2y9, negated_conjecture)
(p7(x42,44) and pr(x43,245)) = pr(fo(Taz,x43), fo(Taa,Tas5)) cnf(p7y, negated_conjecture)
(p7(z38,240) and pr(x39,241)) = pr(fe(23s,X39), fs(T10,241)) enf(p7,,, negated _conjecture)
(p2(z31,x33) and pr(x30,232)) = p7(fr0(z30,%31), f10(T32,233)) cnf(p7,5, negated_conjecture)
(p 23, .1?25) and P2 ($24, 3726)) = (fG (1‘23, 51324), f6 (J)25, $26)) cnf(p224, negated,conjecture)

pr(c20, fs(fro(fr2(f11(f3(f5(c17)))), 018),fs(fw(fn(f3(f4(f5(017))))7021),f9(f11(019)7flo(fn(f3(f4(f5(017))))7022))))) cnf
(P2($487f3(617)) and P14($46»f3(f4(f5(017)))) and P15($47,f6(f3(f4(f5(617)))7616))) = —'P7(C20,f8(f10(f12(f11( ( 5(017))))
(P1a(2a6, f3(fa(f5(c17)))) and pis(zar, fo(f3(fa(fs5(c17))), c16)) and pia(fo(f3(fa(f5(c17))), fiz(cis, f3(f5(ci7)))), xar)) =

= pr(e20, fs(fro(fr2(fr1(fa(fs(c17)))), a6), fa(fro(f11(fa(fa(fs(c17)))), was), fo(fr1(war), fro(fr1(f3(fa(fs(c7)))), ca2))))) o

SYN595-1.p Harrison problem 3634
p2(210, T10) cnf(p2,, negated_conjecture)
p7(x27, Ta7) cnf(p7,, negated_conjecture)
pa(ca1, fa(ci7)) cnf(p24, negated_conjecture)
= pa(cig, f3(c17)) cnf(not_p2,, negated_conjecture)
p1a(ers, f3(fa(f5(c17)))) enf(pl4;, negated _conjecture)
pra(zs,x5) = pi1s(xy, x5) cnf(pl54, negated _conjecture)
p14(zg,25) = —pa(x4,25) cnf(not_pl4,, negated_conjecture)
pra(cro, fo(f3(fa(f5(c17))), c16)) cnf(pldg, negated_conjecture)
pr(xse, v37) = pr(fi2(xse), fiz2(zar)) cnf(p7q, negated_conjecture)
= pg(fg(x17), f3(x18)) enf(p2;, negated _conjecture)

= pa(fa(r19), fa(220)) cenf(p2,, negated_conjecture)

= po(fs(x21), f5(z22)) cnf(p2,4, negated_conjecture)
= pr(fi1(x34), f11(z35)) cnf(p7, 5, negated _conjecture)
p15(xa,T5) = (pra(za, s5) or pa(xa, xs)) cnf(pl4,,, negated_conjecture)
(p7(za7, x28) and pr(xa7, ag)) = pr(xag, Tag) cnf(p7,5, negated_conjecture)
(p2(z10,211) and pa(x10,212)) = p2(x11,T12) cnf(p2,4, negated_conjecture)
pa2(c9, fo(f3(fa(fs(c17))), fia(eis, f3(fs(c17)))))  enf(p27, negated_conjecture)
(p2(z2,x0) and pa(xs3,x1) and pia(ze, x3)) = p1a(zo, 1) cnf(pl4, g, negated_conjecture)
(p2(s, z6) and pa(zg, x7) and pi15(zs,29)) = p15(we,x7)  cnf(pl5yg, negated_conjecture)

)

pa( )
pz(mg, T20)
( )

( )



2 f13 (ZE13, 1‘14), f13 (1‘15, 1316)) cnf(p220, negated,conjecture)
p7(fo(Ta2, xa3), fo(Taa, xa5)) cnf(p7y;, negated_conjecture)
(

p2(213, 215) and pa(x14,216)) = P2l

= pr(

= pr(fs(zss, T39), fs(Ta0,T41)) cnf(p749, negated_conjecture)
= pr(

=

( (
P7(24a2, T44) and pr(x43, 45

( (

( (

( ) )
( ) )
(p7(238,r40) and pr(x39, T41))
( ) )
( ) )

3

p2(x31, x33) and pr7(w30, T32 p7(fio(x30, 231), fio(xs2, x33)) cnf(p7,3, negated conjecture)

pa2(xas, Z25) and pa (a4, Toe pa2(fo(xas, Taq), fo(Tas, Tag)) cnf(p2,,, negated _conjecture)

p7(c20, fs(fro(fr2(f11(f3(f5(c17))))s cis)s fs(fro(fi1(f3(fa(f5(c17))))s ca1), fo(fri(cro), fro(f11(f3(fa(f5(c17))))s c22))
(p2(248, f3(c17)) and pia(zae, f3(f1(f5(c17)))) and pis(zaz, fo(f3(fa(f5(c17))), c16))) = —pr(fa(fro(frz(fri(f3(fs(c
(P14(wa6, f3(fa(f5(c17)))) and pis(war, f6(f3(f1(f5(c17))), c16)) and pra(fe(f3(fa(f5(c17))), fia(cre, f3(f5(c17)))), 24

= pr(fa(fro(fr2(fr1(fa(fs(cr))))s c1s), fa(fro(fia(f3(fa(fs(c17)))), fa(err)), fo(fir(fe(fa(fa(f5(c17))), fis(cas, f 3(f5z

SYN596-1.p Harrison problem 3669

p1o(To, o) enf(p10;, negated_conjecture)

o (X50, T50) cnf(p9,, negated _conjecture)

p3(x35, T35) cnf(p35, negated_conjecture)

p2(xag, Tag) cnf(p2,, negated _conjecture)

p12(x9, xg) cnf(pl2;, negated_conjecture)

p16(ca1, Caz) cnf(pl64, negated _conjecture)

p17(ca1, fs(can)) cnf(p17,, negated_conjecture)

p16(f5(fe(f7(c19))), fa(cao)) cnf(pl6g, negated_conjecture)

p2(xas, Tag) = p3(fs(xas), fs(xag)) cnf(p3g, negated_conjecture)
38, T39 3(f15(x38), f15(239)) cnf(p3,, negated_conjecture)

p3(fa(xa0), fa(xar)) enf(p3;, negated _conjecture)

p3(f5(xa2), f5(xa3)) enf(p3;4, negated _conjecture)

p3(f6(xa4), fo(xas5)) cnf(p3, 5, negated_conjecture)

= p3(fr(xa6), fr(xa7)) cnf(p3, 4, negated_conjecture)

cnf

)
7)) C1s.
)

=

)
)
c17)))))s f

w

=
=
=
=

pa( )

( )
P3(242,T43)
( )

( )

)

(p10(z0,z1) and pio(zo, z2)) = pio(21, 22) cnf(p10,5, negated conjecture)

(po (50, x51) and pg(x50,x52)) = po(T51,T52) cnf(p9,4, negated_conjecture)

(ps(z35,x36) and p3(x3s,x37)) = p3(x36, T37) cnf(p3; 7, negated_conjecture)

(p2 (28, x29) and pa(xag, 30)) = p2(x29,T30) cnf(p2,g, negated_conjecture)

(plg(ZEg,CClo) and plg(l‘g,ilin)) = plg(ZElo,ZEH) cnf(p1219,negated,conjecture)

p1s(c20, f11(f13(f15(c20), fia(fa(co), ca1)), c23,¢24))  cnf(p18y,, negated conjecture)

= p1s(cao, f11(f13(f15(c20), f1a(fa(c20), c22)), ca3, C24)) cnf(not_pl8,,, negated_conjecture)

(p3(z18,216) and p3(x19,x17) and pig(z1s, 19)) = p1s(T16, T17) enf(pl6,,, negated _conjecture)

(p1s(za7, x26) and pa(xa7, 24) and pro(zas, x25)) = p1s(Tas, T25) cnf(pl18,5, negated _conjecture)

(p3($22,$20) and p3($23,a?21) and p17(1‘22,1‘23)) = p17(m20,x21) cnf(p1724,negated,conjecture)

(p12(x32, w34) and p3(w31,233)) = p2(fi3(r31, ¥32), f13(r33,734)) cnf(p2,5, negated_conjecture)

(p3(z12,r14) and p3(x13,215)) = p12(f1a(z12, 213), f1a(T14, 715)) cnf(p1244, negated conjecture)

(p2(x3,x6) and pg(x4,x7) and pro(s, 28)) = pio(fi1(xs, 24, 25), f11(26, 7, 28)) cenf(p10,y7, negated_conjecture)
p10(f11(f13(f15(c20), f1a(fa(c20), c22)), €23, c24), fr1( 13(f15(020)7f14( 4(c20), c21)), €23, C24)) cnf(p10,g, negated_conjecture,

SYN597-1.p Harrison problem 3670

p10(0, o) cnf(p10,, negated_conjecture)
Do (X50, T50) cnf(p9,, negated_conjecture)
p3(x3s5, T35) cnf(p3,, negated_conjecture)
pa2(xag, Tag) cnf(p2,, negated_conjecture)
p12(xg, Tg) enf(pl2;, negated _conjecture)
p16(ca1, Caz) cnf(pl64, negated _conjecture)
p3(ca1, Ca2) cnf(p3;, negated_conjecture)

pr7(cat, fa(cao)) cnf(pl7g, negated_conjecture)

p16(f5(f6(f7(c10))), fa(c0))  cnf(pl6y, negated_conjecture)
p2($4g,$4g) = p3(fs(zas), fs(xag)) enf(p3;, negated _conjecture)
= p3(fis(xss), f15(x39)) cnf(p3;, negated _conjecture)
= p3(fa(xa0), fa(r41)) cnf(p3,4, negated_conjecture)
= p3(f5(xa2), f5(x43)) cnf(p3, 5, negated_conjecture)
= p3(fe(waa), fo(vas)) cenf(p3; 4, negated_conjecture)
= p3(fr(zae6), fr(x47)) enf(p3; 5, negated _conjecture)

2(T38, T39

)
)
)
P3 (44, 5545)
)
)

(p10(z0, 1) and pio(xo, 2)) = pro(x1,z2) enf(p10, 4, negated _conjecture)

(po(x50,x51) and pg(xs50,x52)) = po(Ts51,T52) cnf(p9, 7, negated _conjecture)
(p3(x3s5,x36) and ps(xss, x37)) = p3(xse, T37) cnf(p3, g, negated _conjecture)
(p2(228, T29) and pa(w2s, ¥30)) = p2(T29,230)  cnf(p2y4, negated_conjecture)
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(p12(xg, x10) and pi2(x9,x11)) = p12(T10,211) cnf(pl2,,, negated _conjecture)

p1s(c0, f11(f13(f15(c20), f1a(fa(ca0), c21)), €23, C24)) cenf(p18y;, negated_conjecture)

= p1s(e20, f11(f13(f15(c20)s f1a(fa(c2o), c22)), c23, ca4)) cnf(not_p18,,, negated_conjecture)

(p3(z18,216) and p3(x19,x17) and pig(z1s, 19)) = p1s(T16, T17) enf(pl6,5, negated _conjecture)

(p18(z27, 226) and pa(z27, T24) and pio(w2e, T25)) = P1s(T24,T25) cnf(p18,,, negated _conjecture)

(pg(l‘gg, 3320) and P3 ($23, 3321) and p17(1‘22, l‘gg)) = p17(1‘20, 1‘21) cnf(p1725, negated,conjecture)

(p12(w32, 234) and p3(w31,233)) = pa2(fis(@s1,T32), f13(w33,234))  cnf(p2y6, negated conjecture)

(p3(w12,714) and p3(w13,715)) = p12(fia(®12, 213), fra(@14, 715)) cnf(p1297, negated conjecture)

(p2(z3,x6) and pg(x4,x7) and pio(xs, zs)) = pro(fi1(xs, 4, T5), f11(xe, 27, 28)) cnf(p10,g, negated _conjecture)

SYN598-1.p Harrison problem 3756

pr7(car) enf(c21.is_p17,, negated_conjecture)
p1s(ca1) cnf(c21.is_p18,, negated_conjecture)
p7(X34,T34) cnf(p75, negated_conjecture)
p2(x9,x9) cnf(p2,, negated_conjecture)
ps(z1s, T1s8) cnf(p3;5, negated_conjecture)
ps(x31, T31) cnf(phg, negated_conjecture)

p3(fa(fe(ca1)), c22) cnf(p3;, negated _conjecture)
(p17(x1) and ps(x1,x0)) = p17(20) cnf(pl7g, negated_conjecture)
(p1s(z3) and ps(z3,22)) = pis(z2)  cnf(pl8y, negated _conjecture)
ps5(Za9, T50) p7(fo(xag), fo(xs0)) cnf(p7,, negated_conjecture)
T12,T13 6(212), fo(x13)) cnf(p2,,, negated_conjecture)
12(221), f12(z22) cnf(p3;4, negated_conjecture

p3 ) )
) cnf(p3; 5, negated _conjecture)
) )
) )

p2(f
(f
p3(fiz(x2s), fi3(w24)
3(fis(z25), f15(226)
( ), f16(2s8)
(
(
(

($28

cnf(p3,,, negated_conjecture
cnf(p3, 5, negated_conjecture

3

p3(fa(xag), fa(xso)) cnf(p3y4, negated_conjecture)

1
( .
p7(f14(x45), f14(z46)) enf(p7,,, negated _conjecture)
p7(fs(xaz), fs(was)) enf(p7,g, negated _conjecture)

i

fi
3(f16(227),

fa

1

lllllliii}lllllili
3

ps( )
( )
( )
( )
p3(war, T28)
( )
( )
( 477$48)
(pg(xg,zm) and pa(z9,211)) = pa2(x10,T11) cnf(p2, 4, negated _conjecture)

(p7(x34,x35) and pr(x34,x36)) = pr(Tss,T36) cnf(p74g, negated_conjecture)

(ps(x31,x32) and ps(x31,x33)) = ps5(Ts2,Ts33) cnf(pby, , negated_conjecture)

(p3(z18,219) and p3(x18,220)) = p3(x19,T20) cnf(p34q, negated _conjecture)

(p7(z6,x4) and pr(x7,x5) and pig(xe, 7)) = pio(z4, Ts5) enf(p19,5, negated _conjecture)

(p7(x16,x14) and p7($17,a?15) and p20($16,1‘17)) = p20($14,1‘15) cnf(p2024,negated,conjecture)

(P3(Ta2,744) and pr(war, w43)) = pr(f11(Ta1, Ta2), f11(T43, T44)) cnf(p7,5, negated_conjecture)

(p7(238, w40) and p7(x37,739)) = pr(fio(zs7, ¥38), f10(z39, 40)) cenf(p746, negated conjecture)
—p1o(fro(fi1(fra(fr2(fi5(fi3(c23)))), c22), fi1(fia(frz2(fis5(fi3(c23)))), frz(fis(fis(fiz(fr3(fi3(fis(fi3(c23)))))))))), fs(fa(c21))
p1s(zs) = pro(fro(fi1(fra(fr2(fi5(f13(c23)))), fa(fe(xs))), f11(fia(fi2(fi5(f13(c23)))), fr2(fia(fia(fi3(f13(f13(fi3(f13(c23))))

p1s(rs) = p20(fa(fo(ws)), fro(fr1(fra(fi2(fis(fia(c23)))), fr6(fa(fe(x8)))), fri(fra(fr2(fis(fi3(c23)))), fra(fi3(fi3(fia(f13(fa

SYN599-1.p Harrison problem 3757
p17(Co1) cnf(c21.is_p17,, negated_conjecture)

p1s(ca1) cnf(c21.is_p18,, negated_conjecture)
p7(x3a, T34) cnf(p7,, negated_conjecture)
pa2(xg, T9) cnf(p2,, negated _conjecture)
ps3(z1s, T18) cnf(p3;, negated_conjecture)
ps(31,T31) cnf(phg, negated _conjecture)

p3(fa(fe(ca1)), c22) cnf(p3;, negated _conjecture)
(p17(z1) and ps(z1,20)) = pi7(zo)  cnf(pl7g, negated_conjecture)
(p1s(xs) and ps(zs,22)) = pis(z2)  cnf(pl8y, negated_conjecture)

5 (241, 242) = pr(fie(xa1), f16(za2)) enf(p7,,, negated _conjecture)
5(3312,1‘13) = (fﬁ(xlg) f6(l‘13)) cnf(p211,negated,conjecture)

p3(1‘2171’22) = pg(flo(lfgl) flo(l'gg)) cnf(p312,negated,conjecture)
p3(xa3,x24) = p3(fi1(xas), fu(x24)) cnf(p3,5, negated_conjecture)
p3(xas, 26) = p3(fis(xas), f13(zas)) cnf(p3,,, negated_conjecture)
p3(xar, a8) = p3(fia(xer), f14($28)) enf(p3; 5, negated _conjecture)
p2(229,230) = p3(fa(wag), fa(x30)) cnf(p3;4, negated_conjecture)

p3(17377$38) = p7(f12(l‘37) f12(:1738)) cnf(p717,negated,conjecture)
p7(x39,Ta0) = pr(fi5(x39), f15(z40)) cnf(p7,4, negated_conjecture)
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(p2(xg,x10) and pa(xg,x11)) = p2(210,211) cnf(p2, 4, negated _conjecture)

(p7(w34,235) and pr(x34,36)) = pr(w3s,w36)  cnf(pTyg, negated_conjecture)

(ps(x31,x32) and ps(x31,x33)) = ps5(Ts2,T33) cnf(pby, , negated_conjecture)

(p3(z18,219) and p3(x18,220)) = p3(x19,T20) cnf(p34,, negated _conjecture)

(p7(z6,x4) and pr(x7, x5) and pig(xe, 7)) = pio(z4, Ts5) enf(p19,5, negated _conjecture)
(p7(x16,x14) and p7($17,a:15) and p20($16,l‘17)) = p20($14,1‘15) cnf(p2024,negated,conjecture)
(p3(was, x50) and pr(xa7, Ta9)) = pr(fo(war, vas), fo(wag, T50)) cnf(p7,5, negated conjecture)
(p7(%43, 245) and pr(2a4,746)) = pr(fe(v43, va4), fa(Tas5, 2a6)) cnf(p746, negated conjecture)

—p1o(fis(fie(ca1)), fa(fo(fr2(fro(fia(fri(c2s))))s fia(caz)), fo(fra(fro(fis(fii(cas))))s fro(frn(frn(fin(fin(fra(fra(fia(e23)))))
pis(zs) = pao(fs(fo(f12(fro(f13(f11(c23)))), fa(fe(xs))), fo(fra(fro(f13(f11(c23))))s fro(fra (frn(f1a(fra(fra(f11(fia(e2s)))))))
p1s(ws) = pro(fis(fie(xs)), fs(fo(fr2(fro(f1a(f11(c23)))), fra(fa(fo(xs)))), fo(fr2(fro(f13(f11(c3)))), fro(fin (fia(fra(fra(fia

SYNG600-1.p Harrison problem 3759
p19(ca1) cnf(c21.is_p19,, negated_conjecture)
P1o(ca2) cnf(c22.is_p19,, negated_conjecture)

p2(x11,211) cnf(p2;, negated_conjecture)
pr(x32, T32) cnf(p7,, negated_conjecture)
p5(T2g, Ta9) cnf(pby, negated_conjecture)
p3(216, T16) cnf(p3g, negated_conjecture)

p7(f16(ca1), f16(ca2)) cnf(p7,, negated_conjecture)

“p3(fa(felear)), fa(fe(caz))) cnf(not_p3g, negated _conjecture)
(p19(x10) and ps(x10,29)) = pro(z9) enf(p19y, negated_conjecture)
D5 (a3, aa) = pr(fi16(xas), f16(Ta4)) enf(p7,,, negated _conjecture)
= po(fe(T14), fo(x1s)) enf(p2;, negated_conjecture)
= p3(f11(x19), f11(z20)) enf(p3;,, negated _conjecture)
= p3(fiz2(x21), fr2(z22)) cnf(p3, 5, negated_conjecture)
= p3(f1a(xa3), fra(z24)) cnf(p3,,, negated_conjecture)
= p3(fa(x2s), fa(xee)) cnf(p3,5, negated_conjecture)
= pr(fi3(xs9), f13(z40)) enf(p7,4, negated _conjecture)
= pr(fi5(xa1), f15(242)) cnf(p7,,, negated _conjecture)
cnf(p2,g, negated_conjecture

z11, 12) and pa (211, 213)) )
cnf(p7,9, negated_conjecture)
)

) ( )
$32,$33) and P7($32,$34))
Ta9,x30) and ps(wag, 231))
r16,217) and p3(216, T18))
x9,x0) and pr(x3,x1) and pr7(x2,x3)) = p17(zo, 1) cnf(pl7,,, negated_conjecture)

( 2(T12, X13
(
5(
(
(
p7(z7,25) and pr(xs, v6) and pis(z7, 2s)) = pis(zs,@6)  cnf(pl8,3, negated_conjecture)
(
(
(
(

2
= paf )
= pr(xss, r34)
= ps(x30,T31) cnf(phy, negated_conjecture
= p3(x17,T18) cnf(p3,;, negated _conjecture)

x50,m52) and pr(x49,251)) = pr(folxag, xs50), fo(Ts1, T52)) cnf(p7,y,, negated_conjecture)

x36, T38) and pr(zss,237)) = pr(fio(zss, T36), fro(xs7, 38)) enf(p7,5, negated _conjecture)

Xg5,Ta7) and pr(z46,248)) = pr(fs(Tas, Tas), fs(@a7, Tas)) cnf(p7,4, negated _conjecture)

p1o(za) = p1s(fo(fro(f13(f11(f14(fi2(c20))))s fa(fe(x4)))s fro(fra(fi1(fra(frz(e20))))s fir (fi2(fra(fra(frz(fr2(fi2(fi2(c20)))))
pro(za) = p17(fis(fie(w4)), fs(f13(f11(f1a(f12(c20)))), fo(fr0(f13(f11(f1a(f12(c20)))), fa(fo(xa))), fro(fi3(fi1(fra(fi2(c20)))).
(p19(w27) and pis(fo(fio(f13(f11(f1a(f12(c20)))), 228)s fro(f13(f11(f1a(f12(c20)))), f11(fra(fr2(fr2(fr2(fr2(f12(f12(c20))))))))))
p3(fa(fe(xar)), x28) cnf(p3y9, negated_conjecture)

SYNG601-1.p Harrison problem 3799

p1o(zo, Zo) enf(p10;, negated_conjecture)
Do (T2, Ts2) cnf(p9,, negated_conjecture)
p3(x37, T37) cnf(p3,, negated_conjecture)
p2(x30, T30) cnf(p2,, negated_conjecture)
p12(x11,211) cnf(pl2;, negated_conjecture)
p17(caz, ca3) cnf(pl74, negated _conjecture)
p3(caz, ca3) enf(p3,, negated_conjecture)

p1s(ca2, fs(ca1)) cnf(p18g, negated_conjecture)

p17(fs(f6(fr(c20))), fa(c21))  enf(pl7q, negated conjecture)

p2(x50,T51) = p3(fs(xs0), fs(ws1)) cnf(p3,, negated_conjecture)

ps(xg,x10) = plo(fm(xg),flﬁ(xlo)) enf(p10;, negated _conjecture)

p3(f15(x40), f15(241)) enf(p3;4, negated _conjecture)

p3(fa(xa2), fa(xa3)) cnf(p3, 5, negated_conjecture)
p3(f5(xaa), f5(xa5)) cnf(p3, 4, negated_conjecture)

= pg(f6(1'46), fo(xaz)) cnf(p3, 5, negated_conjecture)
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p3($4g,9:49) = p3(f7(5€48),f7(.1749)) cnf(p316,negated,conjecture)

(p10(z0, z1) and pio(zo, 22)) = pro(21, 72) cnf(p10,7, negated_conjecture)
(po(x52,x53) and pg(xs52,x54)) = po(Ts53,T54) cnf(p9; 5, negated_conjecture)
(p3(z37,x38) and p3(x37,239)) = p3(x38,T39) cnf(p3, g, negated_conjecture)

(p2(30, 231) and pa(x30,232)) = p2(x31,T32) cnf(p2y, negated _conjecture)
(p12($11,$12) and plg(l‘n, 13)) = p12(£12,$13) cnf(p1221,negated,conjecture)
p19(021, fll(f13(f15(021) f14 f4(621), 622)), C24, 025)) Cnf(p1922, negated,conjecture)

= p1o(cat, f11(f13(f15(ca1), f1a(fa(ca1), c23)), ca4, C25)) cnf(not_p19,5, negated_conjecture)

(p19(x29, T2g) and pa(xa9, xoe) and pio(Tas, T27)) = p19(T26, T27) cnf(p19,,, negated_conjecture)
(p3(z20,218) and p3(x21,x19) and p17(xag, T21)) = pi7(z1s, T19) enf(pl7,5, negated _conjecture)
(p3(waq, x22) and psz(xas, x23) and pig(xa4, xas)) = p1s(wos, Ta3) enf(pl8,4, negated _conjecture)
(pg(l?14, Ilﬁ) and p3($15, I17)) = plg(f14(I14, I15), f14(I16, 1‘17)) cnf(p1227, negated,conjecture)
(p12(w34, 236) and p3 (w33, 235)) = p2(fi3(@ss, T34), f13(@35, T36)) cnf(p2,, negated_conjecture)

= p1o(f11(f13(fis(ca1), fra(falean), ca3)),s caa, ca5), fi6(f5(c20))) cnf(not_p10,9, negated_conjecture)
(p2(x3,26) and pg(x4,x7) and pio(xs, 2s)) = pro(fi1(xs, e, x5), f11(xe, 27, 28)) cnf(p10,,, negated _conjecture)

SYNG602-1.p Harrison problem 3811
p14(c20) cnf(c20.is_p14,, negated_conjecture)
pa(21s, T18) cnf(p2,, negated _conjecture)
p15(Co2, C21) cnf(pl54, negated _conjecture)
p2(fs(c1s), c19) cnf(p2,, negated_conjecture)
pa(caz, fo(ca0,c23)) enf(p2;, negated _conjecture)
p2(f3(falcig));c17)  enf(p2q, negated conjecture)
(p1a(z12) and pa(x12,211)) = pra(z11) cnf(pl4,, negated _conjecture)
p13($17, f5(618)) = p15(f10(l‘17),621) cnf(p158,negated,conjecture)
p2(x35,236) = P2 fs(xss), f5(x36)) cnf(p2g, negated_conjecture)
pa(xar, 28) = pa(firo(x27), fio(zas)) cnf(p2,, negated_conjecture)
pa2(xag, 30) = p2(fi1(x29), f11(z30)) enf(p2;,, negated _conjecture)
p2(x31,x32) = p2(f3(xs1), f3(xs32)) cnf(p2,4, negated_conjecture)
( 33,1‘34) = pg(f4(9333),f4(1’34)) Cnf(p213,negated,conjecture)
( 2(z18, ¥19) and pa(z18,220)) = p2(T19, T20) cnf(p2y4, negated_conjecture)
p13(xe, c18) = p12(ws, f3(6), f3(f5(x6))) cnf(pl2,5, negated_conjecture)
p2(fr(fs(car, c22), e20), fo(f5(c1s), fa(cis)))  enf(p2y4, negated conjecture)
p13(®17, fs(c1s)) = p2(fio(z17), folcao, f11(217))) cnf(p2;,, negated_conjecture)
(p2(xg,x7) and pa(x10,x8) and pi3(xg, x10)) = p13(x7, T8) cnf(pl3, g, negated _conjecture)
(p2(715,213) and pa(216, 714) and pi5(215,T16)) = p15(T13,T14) cnf(pl5,4, negated_conjecture)

(
(p2(49,w51) and pa (w50, 752)) = p2(fo(Ta9,250), fo(Ts1, 252)) cnf(p2y), negated _conjecture)
(p2(x37,w39) and pa(wss, x40)) = p2(fe(wsr, T38), fo(239,T40)) cnf(p2,;, negated_conjecture)
(p2(241,243) and pa(xa2,244)) = p2(fr(Ta1,xa2), fr(T43,244)) cnf(p2,,, negated _conjecture)
) ( ) ( ) (

(
(
(
(
(
(p2(x45,x47) and po(xae, xas)) = p2(fs(Tas,xa6), fs(Tar, Tas) cnf(p2,5, negated _conjecture)
p13(x17, f5(c1s)) = p2(fr(fs(car, fro(x17)), c20), fo(f5(w17), f3(217))) cnf(p2,4, negated_conjecture)
(z5,22) and pa (x4, 21) and pa (23, To) and pi2(xs, 24, 75)) = p12(2o, 21, T2) cnf(p12,5, negated_conjecture)
5(53, c21) and pa(ws3, fo(cz0,254))) = —p2(fr(fs(car, w53), c20), fo(f5(c18), c19)) cnf(not_pl5,4, negated_conjecture)
5(x21, c21) and pa(wa1, folcz0,w22)) and pa(f7(fs(ca1,w21),c20), fo(f5(c18), w23))) = p2(221,c22) cnf(p2,7, negated_con
5(721, ¢21) and pa(za1, fo(co, T22)) and pa(f7(fs(ca1, z21)s c20), fo(f5(c1s), ¥23))) = pa(w2s, fs(c1s))  cnf(p2yg, negated
5( ; (z17),726))) = p2(T26, f3(T17))

)

) (
T4, ¢21) and pi3(x17, f5(c18)) and pa(xa4, folc20, 225)) and pa(f7(fa(car, x24), c20), fo(

) 6(f5(217),226))) = p2(@a4, fro(w17)

5
p15(T24, c21) and pi3(w17, f5(c1s)) and pa (w24, fo(c20, 225)) and p2(f7(fs(ca1, ¥24), c20), fo(f5
SYNG603-1.p Harrison problem 3812
p1a(c20) cnf(c20.is_p14,, negated_conjecture)
pa2(x1s, T18) cnf(p2,, negated_conjecture)
p15(Caz, €a1) cnf(pl5,, negated _conjecture)
p2(f3(c1s), c19) cnf(p2,, negated_conjecture)
pa2(coz, fo(cao, ca3)) cnf(p2;, negated_conjecture)
p2(fs(falcie)), c17) cnf(p2g, negated_conjecture)

(p14(z12) and pa(z12,211)) = pra(z11) cnf(pl4,, negated_conjecture)
p13(z17, f5(c18)) = p1s(fio(x17), c21) cnf(pl5g, negated conjecture)
pa(x35,236) = po(fs(x3s), f5(x36)) enf(p2g, negated_conjecture)

P2 (.17277 Igg) = pg(f10($27)7 flo(zgg)) cnf(p210, negated,conjecture)
p2(xag9, T30) = p2(fi1(x29), f11(z30)) cnf(p2,,, negated_conjecture)
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P2 (3331, 5032) = pg(fg (5631), f3(.1732)) Cnf(p212, negated,conjecture)
p2(x33, 34) = po(fa(xss), fa(xsa)) cnf(p2, 5, negated_conjecture)
(p2(x18,x19) and pao(x18,x20)) = p2(Z19,T20) cnf(p2, 4, negated_conjecture)

p13(ze, c18) = Dp12(ws, f3(xe), f3(f5(x6))) cnf(p12,5, negated_conjecture)
p13(z17, f5(c18)) = p2(fio(z17), folcao, f11(217))) cnf(p2;4, negated_conjecture)
(p2(xg,x7) and pa(x10,x8) and p13(xg, x10)) = p13(w7,T8) enf(pl3,;, negated_conjecture)
( 2(1715,3513) and p2($16,£1714) and p15(1315,l’16)) = p15($13,1714) cnf(p1518,negated,conjecture)
p2(f7(fs(car, c22), €20), fo(f5(falcre)), f3(falers))))  enf(p2;9, negated conjecture)
(p2 Z49,T51) and pa(ws50,252)) = p2(fo(Tag, T50), fo(xs1, T52)) enf(p2,, negated _conjecture)
(p2(z37,239) and pa(x3s, a0)) = p2(fe(T37,x38), f6(T39,240)) cnf(p24,, negated _conjecture)
(p2(241,243) and pa(xa2,®44)) = p2(fr(Ta1,xa2), fr(T43,244)) cnf(p2,y,, negated_conjecture)
( ), fs( ) cnf(p2,5, negated _conjecture)

p13(w17, f5(c18)) = p2(fr(fs(car, fro(w17)), c20)s fo(f5(x17), f3(217))) cnf(p2,4, negated_conjecture)

p2(xs5,x2) and pa(xg, 1) and pa(xs, o) and pia(zs, x4, 25)) = p1a(zo, 1, T2) cnf(pl2,5, negated_conjecture)

(

E
(p2(45, x47) and pa(z46,748)) = p2(fs(T45, Ta6), fa(Tar, Tag)
:
(p15 (53, co1) and pa(xs3, fo(ca0,254))) = —p2(fr(fs(c21,T53), c20), f6(f5(falcis)), c1r)) cnf(not_p1544, negated conjectur
(p15(w21, c21) and pa(wa1, fo(coo, T22)) and pa(f7(fs(car, x21),c20), fo(f5(fa(ci6)), 223))) = pa(wa1,co2) cnf(p2y7, negated
(p15(w21, co1) and pa(w21, fo(c20, T22)) and pa(f7(fs(car, ¥21), c20), fo(f5(fa(ci6)), 723))) = p2(x2s, f3(falci)))  cnf(p2ag,
gp15($24,621§ and p13(717, f5(c1g)) and pa(z24, fo(c20,725)) and pa(fr(fs(car, v24), CZO; Jo(fs(x17),w26))) = p2(226, f3(217))

p15($247021 and p13($177f5(018)) and P2($247f9(620,$25)) and Pz(f7(f8(021,$24) 20 7f6(f5($17),$26))) = P2($24,f10($17)

SYNG604-1.p Harrison problem 3820

p1a(zo, o) enf(pl4,, negated_conjecture)

Do (T4a9, Ta9) cnf(p9,, negated_conjecture)

5(T42, Ta2) cnf(ph,, negated_conjecture)

p3(x31,T31) cnf(p3,, negated_conjecture)

p2(x20, T20) cnf(p25, negated_conjecture)

pis(ci7, c1s) cnf(pl54, negated_conjecture)

p3(fa(fs(x41)), fr2(za1))  cnf(p37, negated_conjecture)

pa(fra(fio(wss)), fro(wss))  cnf(pd, negated conjecture)

Pie (f10 (f11 (621)), f12 (1‘16)) Cnf(p169, negated,conjecture)

p16(T14,215) or prg(x1s, f12(z14)) cnf(pl6,, negated _conjecture)

Po(Ts52,253) = po(fi1(xs2), f11(zs3)) cnf(p9;;, negated_conjecture)
pa(xasz, a4) = pa(fis(xas), f13(za24)) enf(p2;,, negated _conjecture)

p3($297 r30) = p2(f8($29)7 fs(30)) cnf(p2; 5, negated _conjecture)

po(w3a,35) = p3(fio(zsa), fro(wss))  cnf(p3y, negated conjecture)

pg(l‘gﬁ7 1’37) = pg(flg (LE36), f12(1'37)) Cnf(p315, negated,conjecture)

p2(x39,a0) = p3(fa(xsg), fa(xa0)) cnf(p3,4, negated_conjecture)

p16(fa(fe(cis, c22)), fa(fs(c1s, x17))) cnf(pl6,,, negated _conjecture)

p1a(zo, 1) and p14(zo,22)) = pra(z1,22) enf(pl4, g, negated_conjecture)

po(Z49,x50) and pg(T49,251)) = po(Ts0,T51) cnf(p9, 4, negated _conjecture)

p5 (242, 43) and ps(T42,244)) D5 (T3, Taa) cnf(phyg, negated _conjecture)

p3(z31,732) and p3(z31,733)) 3(732,733)  cnf(p3y;, negated_conjecture)

(

(

( =

( =

(p2(x20, x21) and pa(x20, x22)) = pa2(T21,T22) cnf(p2,,, negated_conjecture)
(

(

(

(

(

ol

p16(x11, 213) and p1g(z13,212)) = p16(T11, 12) enf(pl6,5, negated _conjecture)

p15 (x5, 26) and ps(ze, x4) and pra(xs, x3)) = pis(xs, z4) cnf(pl5,,, negated_conjecture)

p3(x9,x7) and p3(x10,2s) and pig(9, 10)) = pi1s(x7,x8) cnf(pl6,5, negated _conjecture)

P2(245, 47) and ps(Ta6, Tag)) = ps5(fr(Tas,246), fr(Ta7, 248)) cnf(p5yg, negated_conjecture)

p2(Ta6, X28) and ps(xas, xa7)) = pa(fe(xas, x26), fo(xar, T2s)) cnf(p2,y,, negated_conjecture)

= p16(fa(f6(fr(ca0, c18), T54))s fa(fo(fr(c20, c18), f13(254)))) enf(not_pl6,g, negated _conjecture)

p16(fa(x18), fiz(c19)) = p16(fa(fo(fr(c20,c18),c23)), fa(fo(fr(c20,c18), 718))) cnf(pl6,9, negated_conjecture)
pi6(co, fa(19)) = pr6(fa(fe(fr(c20, c18), fs(fro(f11(c21)))))s fa(fe(fr(c20,c18),219)))  cnf(pl6y,, negated conjecture)

SYNG605-1.p Harrison problem 3825

- p16(ca1) cnf(c21 is_not_pl6,, negated_conjecture)
p2(x11,%11) cnf(p2,, negated_conjecture)

D5 (T3, T43) cnf(ph,, negated_conjecture)

ps3(x1s, T18) cnf(p3,, negated_conjecture)

= ps(co1, fr(c20)) cnf(not_p5;, negated_conjecture)
p3(f12(caz, c21), Ca2) cnf(p3g, negated _conjecture)

= ps(crg, fa(fo(f7(c20)))) cnf(not_p3,, negated_conjecture)



p3(f12(f15(€22), 621), f15(022)) Cnf(p38, negated,conjecture)
(p16(z1) and ps(z1,20)) = pis(zo) cnf(pl6gy, negated _conjecture)
D5 (Tas, Tag) = ps(fs(xas), fs(xag)) cnf(phy, negated_conjecture)
= po(fe(z14), fo(x15)) enf(p2,, negated_conjecture)
= p2(fo(16), fo(z17))  enf(p2,, negated_conjecture)
= p3(fis(x33), f13(z34)) cnf(p3; 5, negated _conjecture)
= ps(fis(x39), f15(z40)) cnf(p3, 4, negated _conjecture)
= p3(fa(xa1), fa(z42)) cnf(p3, 5, negated_conjecture)
= ps(fr(xae), fr(za7)) cnf(phg, negated_conjecture)
p2(x11, 212) and pa(z11,213)) = p2(212,213) cnf(p2, 7, negated_conjecture)
(43, T44) and ps(T43,Ta5)) = ps5(Ta4, Tas) cnf(ph, g, negated _conjecture)
(18, 19) and p3(x18,T20)) = p3(®19, T20) cnf(p3, g, negated_conjecture)
Pa(4, 72) and pa(zs, 23) and pur(4,75)) = pro(n,s)  enf(pl7,0, negated_conjecture)

(z9, z7) and ps(z10, zs) and p1s(zg, x10)) = pis(x7,x8) cnf(pl8,,, negated_conjecture)
fi2 (f4(f6(f7(f8(020))))>Czl)af4(f6(f7(fs( 20)))))  cnf(p3,,, negated_conjecture)
p17(fo(fro(fra(fa(fo(c19)), c19), ca2)), fo(f7(fs(ca0))))  cnf(pl7y3, negated conjecture)
(p3($35,$37) and p3($36,$38)) = p3(f14($35,x36),f14(1‘37,x38)) cnf(p324,negated,conjecture)
(p3(x21, w23) and p3(waz,x24)) = p3(fro(wa1, T22), fr0(w23, T24)) cnf(p3a5, negated conjecture)
(p3(was, x27) and p3(x26, T28)) = pa(fi1(z2s,T26), f11(T27, T28)) cnf(p3q6, negated conjecture)
( )) = p3(fi2(xo9, x30), fr2(31,232)) enf(p3,,, negated _conjecture)
)sc21)s fis(fa(fo(fr(fs(cz
1)9) ; fi2(ws0, €21))), 6(f7)(

—~

b3
b7

p3(@29,x31) and ps (30, T32
p3(fr2(fis(fa(fe(f7(fs(c20))))
= p17(fo(fro(fra(fa(fo(cr0)), e

(x
o)) cnf(p3,g, negated _conjecture)
fs(c20)))) cnf(not_pl7,4, negated_conjecture)

p1s(we, c21) = (ps(x6, fr(c20)) or ps(crg, fa(fs(fr(c20)))) or prz(fo(fio(fa(fe(fr(fe(c20)))), fi1(cro, fr2(fi3(ws), z6

SYNG606-1.p Harrison problem 3826

- p16(ca1) cnf(c21.ds_not_p16,, negated_conjecture)
pa(x11,211) cnf(p2,, negated_conjecture)

D5 (T3, T43) cnf(ph,, negated_conjecture)

p3(x18, T18) cnf(p3,, negated_conjecture)

= p5(ca1, fr(c20)) cnf(not_p5;, negated_conjecture)

p3(f12(caz, c21), f15(c22)) cnf(p3g, negated_conjecture)
p3(f12(f15(c22), c21), c22) cnf(p3,, negated_conjecture)
= p3(cro, fa(fo(fr(c20)))) enf(not_p3g, negated _conjecture)
(p16(z1) and ps(z1,20)) = pis(zo) cnf(pl6y, negated_conjecture)
p5(24s, T19) = ps(fs(4s), fs(xa9)) cnf(pb,, negated _conjecture)
Ds = pa(fe(x14), fo(x15)) cnf(p2,,, negated_conjecture)
= pa(fo(xi6), fo(z17)) cnf(p2,,, negated_conjecture)

= p3(fi3(xs3), f13(z34)) enf(p3; 5, negated _conjecture)

= p3(fi5(x39), f15(240)) enf(p3,,, negated _conjecture)

= p3(fa(za1), fa(r42)) cnf(p3; 5, negated _conjecture)

= p5(fr(xa6), fr(za7)) cnf(ph, ¢, negated_conjecture)
(p2(x11,212) and pa(x11,213)) = p2(212,213) cnf(p2,,, negated_conjecture)
(p5 (w43, x44) and ps(x43,x45)) = p5(Taa, Tas5) cnf(pb, g, negated_conjecture)
(p3(z18,219) and p3(x18,x20)) = p3(x19,T20) cnf(p3, 4, negated_conjecture)
(p2(xq,x2) and po(xs5,x3) and pr7(x4,x5)) = prr(a,x3) enf(pl7,g, negated _conjecture)
(ps(xg,x7) and ps(x10,x8) and pig(xg, x10)) = p1s(z7, Ts) cnf(pl8,,, negated _conjecture)
p3(f12(fa(fo(f7(fs(c20)))), c21), fa(f6(f7(fs(c20)))))  enf(p3,y, negated_conjecture)
p17(fo(fr0(f14(fa(fo(cr9)), cr0), c22)), f6(f7(fs(c20))))  cnf(pl7,3, negated_conjecture)
(ps(z35,237) and p3(xse, x38)) = p3(fra(35,36), f14(T37,238)) enf(p3,,, negated _conjecture)
(p3(x21, 23) and p3(waz, T24)) = ps(f10($21,$22),f10(9623,3024)) cnf(p3,5, negated _conjecture)
(p3(3325,x27) and p3($26,a?28)) = p3(f11(.1325,l‘26),f11(1‘27,$28)) cnf(p326,negated,conjecture)
(p3(z29,31) and p5(z30,732)) = p3(fi2(z20,730), f12 ))  cnf(p3y7, negated_conjecture)
s ol Us(em) ca). sl ot
ﬁP17(f9(f10(f14(f4(f9(019)) c19), f12($507021))) (f7)(

(z31, w32
o)) cnf(p3,g, negated _conjecture)
fs(e20)))) enf(not_pl7,4, negated _conjecture)

6
p1s(we, c21) = (ps(xs, fr(ca0)) or ps(cio, fa(fo(fr(c20)))) or prz(fo(fro(fa(fe(f7(fs(c20))))s fr1(cro, fr2(fia(we), x6

SYN607-1.p Harrison problem 3827

= p16(car) cnf(c21is_not_pl6,, negated conjecture)
pa(211, T11) cnf(p2,, negated _conjecture)

p5(Z43, Ta3) cnf(pbg, negated_conjecture)

T

), fo(fr(

M), fo(f7(
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p3(x1s, T18) cnf(p3,, negated _conjecture)

= ps(ca1, fr(c20)) cnf(not_p5;, negated_conjecture)

p3(f12(caz, c21), C22) cnf(p3g, negated _conjecture)

= p3(cro, fa(fo(fr(c20)))) cnf(not_p3,, negated_conjecture)

p3(f12(fis(ca2), c21), fis(c22)) cnf(p3g, negated_conjecture)

(p16(x1) and ps(x1,20)) = p1e(x0) cnf(pl6y, negated _conjecture)

p5(17487l’49) = p5(f8(l’48),f8(1‘49)) cnf(p510,negated,conjecture)

= pa(fe(x14), fo(x15)) cnf(p2,,, negated_conjecture)

= pa(fo(z16), fo(z17)) cnf(p2,, negated_conjecture)

= ps(fi3(xss3), f13(z34)) enf(p3; 5, negated _conjecture)

= p3(f15(x39), f15(240)) cnf(p3,,, negated_conjecture)

= p3(fa(za1), fa(xa2)) cnf(p3, 5, negated _conjecture)

= ps(fr(xa6), fr(xa7)) cnf(ph, ¢, negated_conjecture)

(p2(x11,x12) and po(x11,213)) = p2(T12,T13) cnf(p2,,, negated_conjecture)

(p5 (243, 244) and p5(243,245)) = D5(Ta4,Tg5) cnf(ph, g, negated_conjecture)

(ps(z18, 219) and p3(x18,T20)) = p3(x19,T20) cnf(p3, g, negated_conjecture)

(p2(x4,x2) and po(xs5,x3) and p17(x4,x5)) = pr7(xa, x3) enf(pl7,g, negated _conjecture)
(

3

ps(x9,x7) and ps(x19,2s) and pig(9, 10)) = p1s(x7,x8) cnf(pl8,,, negated _conjecture)
p3(frz(fa(fe(f7(fs(c0))))s c21), fa(fo(fr(fs(c20)))))  cnf(p3gy, negated conjecture)

(p3(z35,237) and p3(xse, 38)) = p3(fra(35,236), f14(T37,238)) enf(p3,5, negated _conjecture)
(p3(w21,x23) and p3(xa2,®24)) = p3(fro(z21,x22), fio(T2s,224)) cnf(p3,,, negated _conjecture)
(p3($25,$27) and p3(x26,a:28)) = p3(f11(3325,$26),f11(l‘27,$28)) cnf(p325,negated,conjecture)
(p3(229,231) and ps(xs0,232)) = p3(fi2(w29,230), fr2(231, 232)) cnf(p3,4, negated_conjecture)
p17(fo(fr0(fra(fa(fo(c19)), cr9), fis(ca2))), fo(f7(fs(c20)))) cnf(p17y7, negated conjecture)
p3(fr2(fis(fa(fe(fr(fs(c20)))))s ca1), f15(f4(f6(f7( fa(c20)))))) cnf(p3qg, negated conjecture)
ﬁp17(f9(f1o(f14(f4(f9(619)),01)9 , fi2(250, €21))), (f7)(f 8(c20)))) cnf(not_p17,9, negated_conjecture)

p18(w6, c21) = (ps(we, f7(ca0)) or p3(019’f4(f6(f7( c20)))) or p1z(fo(fro(fa(fe(f7(fs(c20)))), fri(cro, fi2(fiz(xs),

SYNG608-1.p Harrison problem 3828

= p16(car) cnf(c21 is_not_pl6,, negated conjecture)
pa(211, T11) cnf(p2,, negated _conjecture)

p5(T43, Ta3) cnf(pbg, negated_conjecture)

ps(x1s, T1s) cnf(p3,, negated_conjecture)

= ps(ca1, fr(ca0)) cnf(not_p5;, negated_conjecture)

p3(fi2(c22, €21), f15(c22)) cnf(p3g, negated_conjecture)
p3(f12(f15(022), 621), 622) Cnf(p37, negated,conjecture)
= p3(crg, fa(fo(fr(c20)))) cnf(not_p3g, negated_conjecture)
(p16(z1) and ps(z1,20)) = pis(zo) cnf(pl6y, negated_conjecture)
D5 (248, Ta9) = p5(fs(2as), fs(Tag)) enf(phy, negated _conjecture)
D5 = pa(fe(x14), fo(x15)) enf(p2;,, negated_conjecture)
= pg(fg(xlg), folx17)) cnf(p2,4, negated_conjecture)

= ps(fi3(xs3), f13(z34)) cnf(p3, 5, negated _conjecture)

= ps(fis(xs9), f15(z40)) cnf(p3, 4, negated_conjecture)

= p3(fa(za1), fa(za2)) cnf(p3,5, negated_conjecture)

= ps(fr(xa6), fr(x47)) enf(ph, ¢, negated _conjecture)
(p2(z11,212) and pa(x11,213)) = p2(x12,713) cnf(p2, -, negated _conjecture)
(p5 (w43, 44) and ps(x43,245)) = p5(Ta4, Tas5) cnf(ph, g, negated_conjecture)
(p3(z18, w19) and p3(z1s,720)) = p3(T19,720)  cnf(p3,g, negated conjecture)
(p2(w4,x2) and pa(z5,23) and pi7(z4,25)) = pir(z2,23)  cnf(pl7y, negated_conjecture)
(ps(z9,x7) and ps(x10,xs) and pig(xg, 210)) = pis(z7, zs) enf(p18,;, negated _conjecture)
p3(fr2(fa(fe(f7(fs(c20)))), c21), fa(fo(f7(fs(c20)))))  cnf(p3sy, negated_conjecture)
(p3(w35, x37) and ps(zse, wss)) = p3(fia(zss, 236), fra(wsr, x38))  cnf(p3,3, negated conjecture
(p3(w21,w23) and p3(w22,724)) = p3(fio(z21, T22), fro(ze3, T24))  cnf(p3y,, negated conjecture
(p3(225, x27) and p3(w26, 228)) = p3(fi1(z2s, T26), f11(z27, T28)) cnf(p3,5, negated conjecture
(ps( ) = p3(fi2(xag, x30), fr2(xs1, T32)) cnf(p3qg, negated_conjecture

~

p3(229,31) and ps(x30, T32 ,
p17(fo(fro(fra(fa(fa(c19)), c10), fi5(ca2))), fo(f7(fs(c20)))) enf(p17,7, negated _conjecture)
p3(frz(fis(fa(fe(f7(fs(c20)))))s ca1)s fis(fa(fo(f7(fs(c20))))))  cnf(p3ag, negated conjecture)
ﬁp17(f9(f10(f14(f4(f9(019))701)9) s f12(z50, c21))), fo(f7(fs(c20))))  enf(not_pl7,9, negated conjecture)

p1s(we, c21) = (p5(wse, fr(ca0)) or p3(cro, fa(fo(f7(c20)))) or prr(fo(fro(fa(fe(f7(fs(c20)))), f11(cro,s fra(f13(ze),

76))))s fo(f7(

76)))), fo(f7(



SYNG609-1.p Harrison problem 3829

- p16(ca1) cnf(c21 is_not_pl6,, negated_conjecture)
p2(x11,211) cnf(p2,, negated_conjecture)

D5 (T3, T43) cnf(ph,, negated_conjecture)

ps3(x1s, T18) cnf(p3,, negated_conjecture)

= ps(ca1, fr(c20)) cnf(not_p5s, negated_conjecture)
p3(f12(caa, c21), Ca2) cnf(p3g, negated _conjecture)

= p3(crg, fa(fo(fr(c20)))) cnf(not_p3;, negated_conjecture)

p3(f12(f15(ca2), c21), f15(c22)) cnf(p3g, negated_conjecture)

(p16(z1) and ps(z1,20)) = pis(zo) cnf(pl6y, negated _conjecture)

D5(%a8, Ta9) = p5(fs(Tas), fs(xa9)) enf(pb,, negated _conjecture)

2(fe(x14), fo(x15)) cnf(p2,,, negated_conjecture)

2(fo(x16), folz17)) cnf(p2;4, negated_conjecture)

3(f13(x33), f13(234)) cnf(p3, 5, negated_conjecture)

3(f15(239), f15(240)) enf(p3,,, negated _conjecture)

p3(fa(xa1), fa(xa2)) cnf(p3; 5, negated _conjecture)

P5\(Ta6, Ta7 p5(f7(5645), 7(.7347)) cnf(p516,negated,conjecture)

(p2(x11,212) and pa(z11,213)) = p2(r12,213) cnf(p2,7, negated_conjecture)

(p5(243, w4a) and p5(243,45)) = p5(T44, T45) cnf(p5,5, negated_conjecture)

(p3(z18,219) and p3(x18,220)) = p3(x19,T20) cnf(p3, g, negated_conjecture)

(p2(z4,x2) and pa(xs,x3) and pi7(z4, 25)) = pi7(ze, z3) enf(pl7,g, negated _conjecture)

(ps(xg,x7) and ps(x10,x8) and p1g(xg, x10)) = p1s(w7, T8) cnf(pl8,,, negated_conjecture)

p3(f12(fa(fo(fr(fs(c20)))), ca1), fa(fo(f7(fs(c20)))))  enf(p3sy, negated_conjecture)

(ps(z35, w37) and p3(x36,738)) = p3(fia(zss, ¥36), f14(z37, 38)) cnf(p3a3, negated conjecture)

(p3(x21, w23) and p3(waz, x24)) = p3(fro(w21,T22), fro(w23, T24)) cnf(p3,,, negated _conjecture)

(p3(z25, x27) and p3(x9e, Tag)) = p3(fi1(xas, T2s), 11(3327,1;28)) cnf(p3,5, negated _conjecture)

(p3(z29,x31) and ps(x30,x32)) = p3(fr2(T20,%30), f12(T31,232)) cnf(p3,4, negated _conjecture)

p3(fr2(f15(fa(fe(f7(fs(c20))))), c21), 115(fh(fb(f}(fé(czo)))))) cnf(p3,7, negated _conjecture)

= p17(fo(fro(fra(fa(fo(cr9)), c19), fr2(@s0, c21))), fi 5)7(f8(620)))) cnf(not_pl7,5, negated_conjecture)
c

T3

=
=
=
=
=
=

3

p17(fo(fro(f1a(fa(fo(c19)), c19), fis(fa(fo(f7(fe(c20 Je(fr(fe(c20)))) cenf(pl7,9, negated_conjecture)
p1s(we, c21) = (ps(xs, fr(ca0)) or ps(cio, fal(fo(fr(

SYN610-1.p Harrison problem 3830

- p16(ca1) cnf(c21.ds_not_pl6,, negated_conjecture)
pa(x11,211) cnf(p2,, negated_conjecture)

D5 (T3, T43) cnf(ph,, negated_conjecture)

p3(x1s, T18) cnf(p3,, negated_conjecture)

= p5(ca1, fr(c20)) cnf(not_p5;, negated_conjecture)

p3(fi12(caz, c21), fi5(c22)) cnf(p3g, negated_conjecture)

p3(f12(f15(caz), c21), c22) enf(p3,, negated_conjecture)

—pa(cro, falfo(fr(ca0)))) cnf(not_p3g, negated _conjecture)

(p16(z1) and ps(x1,20)) = pi6(xo) cnf(pl6y, negated_conjecture)

p5(24s, T19) = ps5(fs(as), fs(xa9)) cnf(ph,, negated_conjecture)

D5 fo(x14), fo(z15)) cnf(p24;, negated_conjecture)
fo(z16), fo(z17)) enf(p2;,, negated _conjecture)

9

p3(fa(xa1), fa(xa2)) cnf(p3, 5, negated _conjecture)

fr(xae), fr(za7)) cnf(ph, ¢, negated _conjecture)
p2(211,212) and pa(x11,213)) = p2(212,213) cnf(p2,7, negated_conjecture)
D5 (243, T44) and ps(243,245)) = P5(Ta4, Ta5) cnf(ph, g, negated_conjecture)
p3(x1s, 19) and ps(z1s,20)) = p3(T19,%20) cnf(p3, g, negated _conjecture)
x4, x2) and po(xs5,x3) and pr7(x4,25)) = pr7(we, x3) enf(pl7,g, negated _conjecture)
xg,x7) and ps(x10,x5) and p1g(xg, x10)) = p1s(z7,Ts) cnf(pl8,,, negated _conjecture)
12(fa(fe(fr(fs(e20)))), ca1), fa(fo(f7(fs(c20))))) cnf(p3,,, negated _conjecture)
X35, x37) and ps(zse,x3s)) = p3(f1a(zss, T36), f1a(xs7, 238)) enf(p3,5, negated _conjecture)
X1, Ta3) and ps(zaz,x24)) = p3(fio(za1, T22), fro(xas, ¥24)) cnf(p3,,, negated _conjecture)
Xos5, To7) and p3(xoe, x2g)) = p3(f11(x2s5,x26), f11(T27, T28)) cnf(p3,5, negated _conjecture)
I297I31) and p5($30,$32)) = pg(flg(fﬂgg,Igo),flg(l‘gl,xfgg)) cnf(p326,negated,conjecture)

12(f15(fa(fe(fr(fs(c20)))))sc21), fis(fa(fe(f7(fs(c20)))))) cnf(p3y7, negated conjecture)

= paf
= paf
= ps(fi3(xs3), f13(z34)) enf(p3; 5, negated _conjecture)
= p3(fis(x39), f15(240)) cnf(p3, 4, negated_conjecture)
= ps(
= ps(
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= p17(fo(fro(fra(fa(fo(cr9)), c10), fra(ws0, c21))), fo(f7(fs(ca0))))  cnf(not_pl7,5, negated conjecture)
p17(fo(fro(fra(fa(fo(c19)), c19), fis(fa(fo(fr(fe(c20))))))), fo(fr(fs(c20)))) enf(pl7,9, negated _conjecture)
p1s(we, c21) = (ps(ws, fr(c20)) or p3(cig, fa(fo(fr(c20)))) or piz(fo(fro(fa(fe(fr(fs(c20)))), fii(cra, f12(fi3(x6), w6)))), fo(fr(

SYNG611-1.p Harrison problem 3831

- p16(ca1) cnf(c21.is_not_p16,, negated_conjecture)
pa(z11, T11) cnf(p2,, negated_conjecture)

5(243, Ta3) cnf(ph,, negated_conjecture)

p3(x18, T18) cnf(p3,, negated_conjecture)

= ps(ca1, fr(c20)) cnf(not_p5;, negated_conjecture)
p3(f12(caz, ca1), c22) cnf(p3g, negated_conjecture)

= p3(cro, fa(fo(fr(c20)))) enf(not_p3;, negated_conjecture)

p3(fr2(f15(c22), e21), f15(ca2)) cnf(p3g, negated _conjecture)

(p16(z1) and ps(z1,20)) = pis(zo) cnf(pl6y, negated_conjecture)

D5 (Tas, Tag) = ps5(fs(xas), fs(xag)) cnf(ph,, negated_conjecture)

= pa(fe(x14), fo(x15)) cnf(p2,, negated_conjecture)

= pa(fo(z16), folx17)) enf(p2;,, negated _conjecture)

= p3(fi13(r33), f13(734)) cnf(p3;5, negated_conjecture)

= p3(f15(x39), f15(240)) cnf(p3, 4, negated_conjecture)

= p3(fa(zar), fa(xa2)) cnf(p3, 5, negated_conjecture)

D5 (Ta6, Ta7) = ps(fr(xae), fr(xa7)) cnf(phy ¢, negated_conjecture)

(p2(z11,212) and pa(x11,213)) = p2(x12,213) cnf(p2,,, negated_conjecture)

(p5 (243, 244) and p5(x43,245)) = D5(Ta4, Ta5) cnf(ph, g, negated_conjecture)

(p3(x18,219) and p3(x18,20)) = p3(19,T20) cnf(p3, g, negated _conjecture)

(p2(x4,2) and pa(zs, 23) and pi7(za,25)) = pr7(z2, 23) cnf(pl7,0, negated_conjecture)
(p5(w9, 27) and ps(z10,2s) and pis(xg, ¥10)) = pis(z7,2s)  cnf(pl8,;, negated conjecture)
p3(fr2(fa(fe(fr(fs(c20)))), c21), fa(fo(f7(fs(c20))))) cnf(p3,,, negated_conjecture)
(ps3(z35,x37) and p3(xse, 38)) = p3(fra(35,%36), f14(T37,238)) cnf(p3,5, negated _conjecture)
(p3(z21,x23) and p3(xa2,®24)) = p3(fro(z21,x22), fio(T23,224)) cnf(p3,y,, negated_conjecture)
(p3(1‘25, CC27) and P3 (IQG, 21728)) = p3(f11 (.I25, 1‘26), f11 (1‘27, $28)) cnf(p325, negated,conjecture)
(p3(229,231) and ps(xs0,232)) = p3(f12(w29,230), f12(231, 232)) cnf(p3,4, negated conjecture)
p3(f12(f15(fa(fs(f7(fs(c20))))), ca1)s fi5(fa(fs(f7(fs(c20)))))) cnf(p3,7, negated _conjecture)
—p17(fo(fro(fra(fa(fo(cro)), cr9), fiz(xs0,c21))), fo(fr(
p17(fo(fro(fra(fa(fo(cr9)), c19), fa(fo(f7(fs(c20)))))), fo
p1s(z6; c21) = (ps(x6, fr(c20)) or p3(cig, fa(fo(fr(c20))

SYN612-1.p Harrison problem 3832

3(c20)))) enf(not_pl7,g, negated_conjecture)
(f7(fs(c20)))) cnf(pl7,9, negated _conjecture)
)) or prz(fo(fro(fa(fe(f7(f5(c20)))), f11(cro, fr2(f13(6), 76)))), fo(f(

- p16(ca1) cnf(c21 is_not_pl6,, negated_conjecture)
p2(x11,%11) cnf(p2,, negated_conjecture)

D5 (T3, Ta3) cnf(ph,, negated_conjecture)

ps3(x1s, T18) cnf(p3,, negated_conjecture)

= ps(ca1, fr(c20)) cnf(not_p5s, negated_conjecture)

Ps3 (f12 (022 , C21 ), f15 (022 )) (3Ilf(p367 negated,conjecture)
p3(fi12(fis(ce2), c21), c22) cnf(p3;, negated_conjecture)

= p3(crg, fa(fo(fr(c20)))) cnf(not_p3g, negated_conjecture)
(p16(21) and ps(z1,20)) = pis(zo)  cnf(pl6y, negated_conjecture)

p5(Tas, Ta9) = ps5(fs(xas), fs(wag)) cnf(pb,, negated _conjecture)

D5 (.1?147 3315) = p2(f6 (3314), f6(1715)) Cnf(p211, ncgatcd,conjccture)
p3(x16,217) = p2(fo(zie), fo(217)) cnf(p2,9, negated_conjecture)
ps(x33,234) = p3(fis(xss), fi3(z34)) cnf(p3, 5, negated_conjecture)

p3(x39, 2a0) = p3(f15(x39), f15(240)) enf(p3,,, negated _conjecture)
p2(ra1,42) = p3(fa(wa1), fa(wa2)) cnf(p3;5, negated_conjecture)
p5(a:46,x47) = p5(f7(x45) f7(l‘47)) cnf(p516,negated,conjecture)
(p2(x11,212) and pa(z11,213)) = p2(r12,713) cenf(p2;, negated_conjecture)
(p5(43, w4a) and p5(243,45)) = p5(Ta4, T45) cnf(p5,5, negated_conjecture)
(p3(z18,219) and p3(x18,220)) = p3(x19,T20) cnf(p3, g, negated_conjecture)
(p2(z4,x2) and po(xs, x3) and pi7(z4, 25)) = pi7(ze, x3) enf(pl7,g, negated _conjecture)

(ps(29, 7) and ps5(x10,7s) and pis(z9,210)) = pis(z7,2s)  cnf(pl8,;, negated_conjecture)

5
p3(f12(fa(fe(fr(fs(c20))))s c21), fa(fo(f(fs(c20)))))  cnf(p3ys, negated conjecture)

(p3(w3s, x37) and p3(x36,738)) = p3(fia(z3s,v36), f14(T37,738)) cnf(p3,3, negated _conjecture)
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(p3($21,$23) and p3($22,$24)) = p3(f10($21,1‘22),f10(1‘23,$24)) cnf(p324,negated,conjecture)

(p3(x25, w27) and p3(wae, 28)) = p3(fi1(w2s, T26), f11(T27, 228)) cnf(p3y5, negated_conjecture)

(p3(w29,x31) and ps(w30,32)) = p3(fi2(220,%30), f12(231,232)) cnf(p3y4, negated conjecture)
Ps(fm(f15(f4(f6(f7(f8(020))))),021)7f1 (fa(fs(f7(fs(c20)))))) cnf(p3y7, negated conjecture)

= p17(fo(fro(fra(fa(fo(cr9)), c19), fr2(zs0, ca1))), fo(f7(fs(c20)))) cnf(not_p17,¢, negated_conjecture)
p17(fo(fro(f14(fa(fo(c19)), cr9), fa(fo(f7(fs(c20))))))s fo(f7(fs(c20))))  cnf(pl749, negated conjecture)

p1s(we, c21) = (ps(xe, fr(cao)) or ps(crg, fa(fs(fr(c20)))) or prz(fo(fio(fa(fe(fr(fe(c20)))), fi1(cro, frz(f13(ws), 26)))), fo(f7(

SYN613-1.p Harrison problem 3862
p11(xo, Zo) cnf(plly, negated_conjecture)

D6 (Tas, Tas) cnf(p6,, negated_conjecture)
D5 (T41, Ta1) cnf(ph,, negated_conjecture)
p3(x36, T36) cnf(p3,, negated_conjecture)
p2(X29, Tag) cnf(p25, negated_conjecture)

p16(T14,214) cnf(pl64, negated_conjecture)

p11(ces, f12(fo(c21))) cnf(pll,, negated_conjecture)

p11(caq, f12(fo(c21))) cnf(pllg, negated conjecture)

P5(Ta6,Ta7) = P5(fo(2ae), fo(war)) cnf(p5g, negated_conjecture)
ps(x3,24) = p11(fi2(zs), fi2(z4)) cnf(pllyy, negated _conjecture)
p11(xs, z6) = p11(fis(xs), fiz(xe)) cnf(plly;, negated_conjecture)
p11(x11,212) = p11(fis(z11), fis(z12)) cnf(plly,, negated_conjecture)
p2(x39, 240) = p3(fa(x39), fa(xa0)) enf(p3; 5, negated _conjecture)
P2(®a4,245) = P5(fro(2aa), fro(ras)) cnf(p5,,, negated_conjecture)
(p11(xo, 1) and p11(xo,x2)) = p11(z1,22) enf(pll; s, negated_conjecture)

(p5(a:4g,x49) and p6($48,1750)) = 6(1749,5650) cnf(p616,negated,conjecture)
(p5(za1, w42) and p5(z41,743)) = p5(Ta2,743) cnf(p5,7, negated_conjecture)
(p3(z36, x37) and p3(x36,x38)) = p3(x37,T38) cnf(p3,5, negated_conjecture)
(p2(29, x30) and pa(xa9,x31)) = p2(x30,T31) cnf(p2, 4, negated_conjecture)
(p16(214,215) and p16(x14,716)) = p16(T15, T16) enf(pl6,, negated _conjecture)

pi7(cio, fa(fr(fro(e2o), fs(folca1), c22))), c2a)  enf(pl7,, negated _conjecture)
—p17(crg, fa(fr(fro(c20), fa(fo(cat), c22))), ca3) cnf(not_pl7,,, negated_conjecture)

(p11(x26, x24) and p1g(xas, xoe) and p11(xas,x23)) = p1s(Tas, Tos) cnf(pl8,5, negated_conjecture)
(p11(z7,29) and p11(xs, 210)) = p11(fra(z7, 28), f14(:1cg, x10)) enf(pll,,, negated conjecture)
(ps(z51,x53) and ps(xs2,254)) = pe(fe(Ts1,x52), fs(T53,254)) cnf(p6ys5, negated _conjecture)
(p5(ac32, T34 and Pe ($33, 3?35) = pg(f7(1‘32, 51333) (J)34, $35)) cnf(pQ%, negated,conjecture)

)

p11(war, fi2(fo(ea1))) = pie(fis(fra(zar, c25)), f13(f1a(c24, c25))) cnf(p18,g, negated conjecture)

(p3(za2,218) and pig(x21,x17) and p11(za0, T19) and pi7(221, Tag, T20)) = p17(T17, 18, T19) cnf(pl7,9, negated_conjectur
(p11(213, fr12(fo(c21))) and pi7(cig, fa(c20), 213)) = (p17(cr9, fa(c20), c23) or pi1(fis(x13), f12(fo(c1)))) enf(p173¢, negate
(p11(z13, fr2(fo(ca1))) and pi7(cig, fa(c20), z13) and pis(fis(fia(fis(z13),c25)), fi3(fra(@13,¢25)))) = pr7(cio, falco), c23)

SYN614-1.p Harrison problem 3878

) )
) )

P11($28af12Ef o(ca1))) = PlsE J13(f1a(z28, c25)), f13(f14(cas, c25))) cnf(p18y7, negated_conjecture)
) )

p13(x0, To) cnf(pl3;, negated_conjecture)
p7(T43,T43) cnf(p7,, negated_conjecture)
p2(x18, T18) cnf(p2;, negated_conjecture)
p1s (@7, 27) enf(pl5,, negated _conjecture)
= pa(co1, f3(ca2)) cnf(not_p2s;, negated_conjecture)

pro(cas, f3(fa(f5(c22)))) cnf(pl9¢, negated _conjecture)

p20(ca4, fo(f3(fa(fs(caz))),c21)) cnf(p20,, negated conjecture)

pr(Ts52,253) = pr(fi2(xs2), fr2(zss)) cnf(p7g, negated_conjecture)
pa(xag, 30) = p2(f3(x29), f3(x30)) enf(p2g, negated _conjecture)

pg(aigl,xgg) = po(fa(xs1), fa(xs2)) enf(p2;,, negated_conjecture)

p2(3333,1‘34) = P2 f5($33),f5(l‘34)) cnf(p211,negated,conjecture)
( ) =
(

NN S N

2\T50, T51 (f11 (I50), f11 (ZL'51)) cnf(p712, negated,conjecture)

p2(C26, f14(f16(0287 fir(ca1,c27)), c25)) cnf(p2; 3, negated_conjecture)
(p13(z0,21) and p13(x0, 22)) = p13(x1,22) cnf(pl3,,, negated_conjecture)

3

(p7(243,244) and p7(x43,245)) = p7(T44,T45) cnf(p7,5, negated_conjecture)

(p2(x18,19) and pa(x18,x20)) = p2(219,T20) cnf(p2,4, negated _conjecture)

(p15(x7,x8) and pi5(x7,x9)) = p15(ws, T9) cnf(pl5,;, negated _conjecture)
)

P19(fo(f3(fa(fs(ca2))), fis(can, f3(f5(ca2)))), caa) cnf(pl9, g, negated_conjecture)
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(p2(1‘42,$40) and p20(1‘41,$42) and p2(1341,1‘39)) = p20($39,1‘40) cnf(p2019,negated,conjecture)

(p2(x16,14) and pa(x17,x15) and prg(x16,217)) = p19(T14,T15) cnf(pl9,,, negated _conjecture)

(p15(x4,x6) and po(xs3,x5)) = p13(fie(xs, x4), f16(xs5,26)) cnf(pl3,,, negated_conjecture)

(p7(z58,260) and pr(xs9,261)) = pr(fo(Tss,X59), fo(Te0,Z61)) enf(p7,,, negated _conjecture)

(p7(z54,x56) and pr(xss, 57)) = pr(fe(Ts4, X55), fs(T56, Z57)) cnf(p7,5, negated _conjecture)

(p2($47,3349) and p7($46,$4g)) = p7(f10(3346,$47),f10(l‘4g,$49)) cnf(p724,negated,conjecture)

(p2(w35, 237) and pa (236, 738)) = p2(fe(w3s, ¥36), fo(237, 238)) cnf(p2y5, negated conjecture)

(p2(x25, x27) and pa(x9s, x2g)) = p2(fis(xas, x26), f1s(zar, T2s)) cnf(p2,4, negated_conjecture)

(p13(z21,x23) and pr(x99,Taq4)) = pa(fra(21,x22), f14(T23,224)) cnf(p2,,, negated_conjecture)

(p2(z10,212) and pa(x11,213)) = p15(fr7(T10,211), fr7(212,213)) cnf(pl5,g, negated _conjecture)

pr(c2s, fs(fro(fr2(fi1(f3(fs(c22)))), c23), fs(fro(fr1(fs(fa(f5(c22)))), ca6)s fa(fi1(caa)s fro(f11(fs(fa(f5(c22)))), car)))) cnf

(P1o(w62, f3(fa(f5(c22)))) and pag(xes, fo(f3(fa(fs(c22))), c21)) and pa(fia(fie(cas, fir(car,car)), c25), f3(ca))) = —pr(cas, fs
N))swe3)) =
1

(P1o(we2, f3(fa(fs(c22)))) and pao(wes, fo(f3(f1(f5(c22))), c21)) and pro(fe(f3(fa(fs(c22))), fis(car, f3(f5(can
—'p7(C25»f8(f10(f12(f11(f3(f5(C22))))71562),f8(f10(f11(fs(f4(f5(022)))) 14(f16(0287f17(0217027))7025))7f9(f1 (1'63 f10(f11(f3(

SYNG615-1.p Harrison problem 3879

p13(zo, o) enf(p13;, negated_conjecture)

p7(T4a3, T43) cnf(p7,, negated_conjecture)

pa(21s, T18) cnf(p24, negated_conjecture)
p15(x7,27) cnf(pl5,, negated_conjecture)

pa2(co6, f3(c22)) cnf(p2;, negated_conjecture)
—pa(cat, f3(ca2)) enf(not_p24, negated_conjecture)

p1o(cas, f3(fa(f5(c22)))) enf(pl9,, negated _conjecture)
P20 (024, fﬁ(fg(f4(f5((}22))), 021)) CDf(pQOS, negated,conjecture)
p7($527l’53) = p7(f12(£l?52)7f12(1'53)) cnf(p79,negated,conjecture)
p2(x29,230) = p2(fs(xa9), f3(x30)) cnf(p2,, negated_conjecture)
p2($3171'32) = pa(fa(xs1), fa(xs2)) cnf(p2,, negated_conjecture)
pa(x33, 234) = p2(fs(x33), f5(xs34)) enf(p2;4, negated_conjecture)
2 (50, 251) = pr(f11(zs0), fr1(s1)) enf(p7,5, negated _conjecture)
P2 (CQG, f14(f16(6287 f17(621, 827)), 025)) cnf(p214, negated,conjecture)
(p13(xo, 1) and p13(xo,x2)) = pi13(z1,z2) cnf(pl3,5, negated_conjecture)
(p7(x43,44) and pr(xa3,245)) = pr(Ta4,Tas) cnf(p7,4, negated_conjecture)
(p2(z18, 219) and pa(x18,220)) = p2(x19,T20) cnf(p2, 7, negated_conjecture)
(p15(w7,28) and pis(x7,29)) = p15(ws,To) cnf(pl5,5, negated conjecture)
(p2($42,$40) and p20(1‘41,$42) and p2($41,1‘39)) = p20($39,1‘40) cnf(p2019,negated,conjecture)
(p2(716,214) and pa(217,715) and pig(216,717)) = p1o(T14,T15) enf(p19,, negated _conjecture)
(p15(24, 6) and pa(x3,25)) = p13(fie(zs,24), fie(ws,26))  cnf(pl3,, negated_conjecture)
(p7(zs58,260) and pr(xs9,x61)) = pr(fo(Tss,X59), fo(Te0,261)) enf(p7,,, negated_conjecture)
(p7(z54,x56) and pr(xss, 57)) = pr(fe(Ts4, X55), fs(T56, Z57)) cnf(p7,5, negated_conjecture)
(p2(x47,x49) and pr(x46,x48)) = p7(f10(3346,$47),f10(1‘48,$49)) cnf(p7,y,4, negated_conjecture)
(p2(z35, w37) and pa(x36,738)) = p2(fo(wss,z36), fo(Ta7, 38)) cnf(p2y5, negated conjecture)
( ) )) = pa
= D2
=

R

3

3

(p2(225, T27) and pa(woe, T2g p2(fig(xas, 26), f1e(@ar, T28)) cnf(p2y4, negated_conjecture)

(p13(x21, x23) and pr(xa2, x24)) pa(fra(xa1, x22), f14(Tas, T24)) cnf(p2,;, negated_conjecture)

(p2(z10,212) and pa(x11,213)) p15(fi7(x10, 11), fr7(212, 213)) enf(pl5,g, negated _conjecture)

pr(cas, fs(fro(frz(f11(f3(f5(c22))))s c23), fs(fro(f11(f3(fa(f5(c22))))s c26)s fo(fr1(caa), fro(fi1(f3(fa(f5(c22)))), c7)))) cnf
(p19(we2, f3(fa(f5(c22)))) and pao(wes, fo(f3(fa(fs(c22))), ca1)) and pa(fia(fie(cas, fir(ca1,car)), c25), f3(caz))) = —pr(cas, fs
(pro(xe2, f3(fa(f5(c22)))) and pao(zes, fo(f3(fa(fs(c22))), c21)) and p19(f6(f3(f4(f5(622))), fis(ca1, f3(fs(c22)))), w3)) =
_‘p7(625,f8(f10(f12(f11(f3(f5(622))))75562),fs(flo(fu(fs(f4(f5(622)))) 4(f16(0287f17(021a027))7025))7f9(f11(x63 ,flo(fu(fs(

SYN616-1.p Harrison problem 3901

)
)
)
)
)

p17(cas) cnf(c28.is_p17,, negated_conjecture)
p1o(To, o) enf(pl10,, negated_conjecture)

Do (260, T60) cnf(p95, negated_conjecture)
p2(x31,%31) cnf(p2,, negated_conjecture)
p1s(T24, Tog) cnf(pl8;, negated_conjecture)

P19 (Cag6, Co7) cnf(pl9g, negated _conjecture)
pa(cas, Cog) enf(p2,, negated_conjecture)

= p15(cas, ca7) cnf(not_pl5g, negated_conjecture)

p13(f3(fa(f5(c20))), c21) cnf(pl3y, negated_conjecture)
(p17(x23) and pa(xa3,x22)) = p17(T22) enf(pl7,,, negated _conjecture)
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cnf(p2,,, negated_conjecture)
2(Z44, a5 cnf(p2;4, negated_conjecture)
)

2(ﬂ7507 9351) ) (
( ) ) (
P2(Ta6, Ta7) = D2 ) cnf(p2, 5, negated_conjecture
( ) ) (
0

)
, f3(w45)
)
)

o (48, Tag s fs5(x49 enf(p2,,, negated_conjecture)

(p10(z0, 1) and pio(xo, z2)) = pro(x1,22) enf(pl10;5, negated _conjecture)

(po (60, x61) and pg(xeo, Te2)) = po(Ts1,Te2) cnf(p9,4, negated _conjecture)

(p2(z31,32) and pa(x31,233)) = p2(x32,T33) cnf(p2, 7, negated_conjecture)

(p18(x24, x25) and p1g(xo4, x26)) = p1s(Tas, Tog) cnf(pl8,g, negated_conjecture)
p2(fi1(c2s, caa; f3(f5(c20))), fs(car, f3(f5(c20)))) cnf(p2;4, negated_conjecture)

(p17(z17) and p1g(z17, fs(cat, f3(f5(c20))))) = pis(z17,coq) cnf(pl5,, negated _conjecture)

(p2(x5,x3) and ps(xe,x4) and p13(xs,x6)) = p1a(xs, x4) cnf(pl3,,, negated_conjecture)

(plg(xgo, I27) and plg(iﬂgo,l‘gg) and p10($297l‘28)) = p19($2771‘28) Cnf(p1922, negated,conjecture)

(p2(x20, x18) and pa(x21,x19) and pie(x20,x21)) = p16(T1s, T19) cnf(pl6,5, negated_conjecture)

(p15(x16, x15) and pa(x16,x13) and pro(T1s,214)) = p15(T13,T14) cnf(pl5,,, negated_conjecture)
pra(fr(caa, fs(car, f3(f5(c20)))), f3(f5(c20)), fo(c21))  cnf(pldys, negated_conjecture)

(p2(s56, x58) and pa(xs7,259)) = p2(fs(Ts6, 57), fs(T58, Z59)) cnf(p2,4, negated _conjecture)

(p2(1‘40,$42) and p2($41,$43)) = pg(f12($40,1‘41),f12(1‘42,$43)) cnf(p227,negated,conjecture)

p2(ws3, T55) and pa(Ts2,v54)) = p2(fr(Ts2, 2s53), fr(T54, 255)) cnf(p2,g, negated_conjecture)
p1a(fr(caz, fr2(fs(can, f3(f5(c20))), c25)), f3(f5(ca0)), fo(car))  enf(pldyg, negated conjecture)
—pra(fr(caz, fra(fe(car, f3(f5(c20)))s ca8)), f3(f5(c20))s fo(ca1)) cnf(not_pl4,,, negated conjecture)
(p2(z12,29) and pa(x11,xs) and pa(z19, 27) and p14(z10, 11, 212)) = pra(zr, s, T9) enf(pl4s,, negated_conjecture)
(pg(],‘g@,xgg) and pg($34,1‘37) and p10($35,1‘38)) = p2(f11(x34,x35,x36), f11(3337, .7338,],‘39)) cnf(p232,negated,conjecture)

SYN617-1.p Harrison problem 3908

p11 (20, o) cnf(pll,, negated_conjecture)
po(x53, T53) cnf(p9,, negated_conjecture)
p7(T42, T42) cnf(p7,, negated_conjecture)
pa(xar, Ta7) cnf(p2,, negated_conjecture)
p13(z11, 211) cnf(pl3;, negated _conjecture)
p19(c21, Ca2) cnf(pl9q, negated _conjecture)

p11(f12(f1a(zs, x6)), x6) cnf(pll,, negated_conjecture)
p7(fs(fro(xs1,x52)), T52) cnf(p7g, negated_conjecture)

Po( fis(fs(c20), x6a), fr7(xea)) enf(p9y, negated _conjecture)
p13(f15(f5(c20), 220), f16(x20)) enf(p13,, negated _conjecture)

p11(z3, v4) = p11(fiz(zs), fiz(z4))  cnf(plly;, negated _conjecture)
p7(xs6, Ts7) = polfi7(xse), fir(zs7)) cnf(p9,4, negated_conjecture)
7(%a9,T50) = p7(f8(x49) fg(xg,o)) cnf(p7, 5, negated_conjecture)
p2(xa0,241) = p2(fe(xa0), fo(xa1)) enf(p2,,, negated_conjecture)

2 (38, T39) = P2(f5(x38), f5(39)) enf(p2;5, negated_conjecture)
p2(230,231) = po(f3(x30), f3(x31)) cnf(p2,4, negated _conjecture)
p11($21,$22) = P13 16(‘T21)7f16(x22)) cnf(p1317,negated,conjecture)

(
po(fis(f3(xe2), Te3), fis(Te2, fs(xe3))) cnf(p9, g, negated_conjecture)
p13(f15(f3(z18), ¥19), f15(718, f12(z19)))  cnf(pl3,g, negated conjecture)
(p11(z0,21) and p11(wo,22)) = pui(@1,22)  cnf(plly, negated conjecture)
(po(x53,x54) and pg(x53,x55)) = po(x54,x55) cnf(p9,;, negated _conjecture)
(p7(x42,x43) and pr(x42,244)) = pr(Ta3,Taa) cnf(p7,,, negated_conjecture)
(p2(z27, w28) and pa(za7,29)) = p2(w2s,729)  cnf(p2y3, negated conjecture)
(p13(x11,12) and p1s(x11,213)) = p13(T12, T13) cnf(pl3,,, negated_conjecture)
(p2(a5, x23) and pa(xas, T24) and prg(xas, 26)) = pi1o(Tas, T24) enf(pl9,5, negated _conjecture)
(p2(x58, w60) and pr(wsg, x61)) = po(fis(wss, T59), f18(T60, T61)) cnf(p9y6, negated conjecture)
(pn(xg,xlo) and p13(1‘7,a?9)) = p11(f14(x7,x8) f14(1‘9,3}10)) cnf(p1127,negated,conjecture)
(p11(215, 717) and pa(w14,216)) = P13(f15(214,715), f15(216, T17)) cenf(p13,g, negated _conjecture)
(p2(232, r34) and pa(x33,35)) = p2(fa(2s2,33), fa(234, T35)) cnf(p2y9, negated conjecture)
(p7(246,248) and pg(x4s5,247)) = p7(fr0(T45, Ta6), f10(Ta7, Tas)) enf(p75,, negated _conjecture)
pro(w37,w36) = p2(fa(fa(f3(x36), f5(fo(ca0))), za7), f3(fa(fa(w36, f5(fo(ca0))), 2a7)))  cnf(p2;;, negated conjecture)
—p1s(fis(fa(fa(fs(c22), f5(fo(ca0))), ca1)s fra(cas, c2a)), fi5(fa(fa(caz, f5(f6(c20)))s c21),24))  cnf(not_pl3s,, negated_conje

SYN618-1.p Harrison problem 3944
po(ci6) cnf(c16.is_p9;, negated_conjecture)
p1o(xo, o) cnf(pl0,, negated_conjecture)



p5(234, T34) cnf(ph,, negated_conjecture)
pa(xa9, Tag) cnf(p4,, negated_conjecture)

2 (T4, Tos) cnf(p2;, negated_conjecture)
7

pra(x17,217) enf(pl4g, negated _conjecture)
p12(c19, C20) cnf(p12,, negated _conjecture)
p13(c23, Ca1) cnf(pl3g, negated _conjecture)
p13(c19, Ca3) cnf(pl3g, negated _conjecture)
p13(ci9, 1) cnf(pl3,, negated_conjecture)
p12(c20,C21) cnf(pl2;, negated_conjecture)
pa(cir, f3(c16)) enf(p2;5, negated_conjecture)

p11(c16, €17, C18) enf(pll, 5, negated_conjecture)

p5(fs(c16, c20), fo(f7(ca2))) cnf(p5, 4, negated_conjecture)

(po(xas5) and pa(Tas,T44)) = po(Taa) cnf(p9,5, negated_conjecture)
p5(fs(f3(ci6), c23), fo(fr(caz))) cnf(pby4, negated_conjecture)

= p5(fs(f3(c16), c20), fo(fr(c22)) cnf(not_p5, ;, negated_conjecture)

pa(w3s, T39) = p5(fs(3s), fo(w3g)) cnf(p5;g, negated_conjecture)

pa(a7, a8) = pa(f3(war), f3(xas)) cnf(p2, 4, negated_conjecture)

pa(xs2, x33) = pa(fr(xs2), f7(xs3)) cnf(p4,, negated _conjecture)

(p10(z0, 21) and pio(zo, z2)) = piro(21, 22) cnf(p10,;, negated _conjecture)

(ps (34, x35) and p5(x34,236)) = p5(T35,T36) cnf(phgg, negated_conjecture)

(pa(29,230) and pg(x29,x31)) = pa(x30,T31) cnf(pdys, negated _conjecture)

(p2(x24, T25) and pa(w24,T26)) = p2(w2s, Tag) enf(p2,,, negated_conjecture)

(p14(f£17,1'18) and p14(Z17,I19)) = p14(f£18,$19) cnf(p1425,negated,conjecture)

(ps(x11,x9) and ps(x12,x10) and pi2(x11,212)) = p12(T9, T10) cnf(pl2,4, negated_conjecture)

(p14(z23, x20) and p15(xa3, Ta2) and p1g(zaes, 21)) = pi15(T20,T21) cnf(pl5,,, negated_conjecture)
(ps(z15,213) and ps(x16, z14) and p13(z15, 216)) = p13(T13, T14) enf(pl3,4, negated _conjecture)

(p13(z37, co1) and pi13(c19,x37) and pi5(caq, c18)) = p5(T37,¢20) enf(phs,g, negated _conjecture)

(pz(l‘40,£642) and p5(x41,x43)) = p5(fg(l‘40,$41) f8(1‘42,5643)) cnf(p530,negated,conjecture)

(P13(w37, c21) and pi3(cio, 237) and ps(fs(cir, x37), fo(fr(c2)))) = ps(wsr,cao) cnf(p5sy, negated_conjecture)
(p13(237, c21) and p13(ci9, x37) and ps(fs(cis, ¥37), fo(f7(c22)))) = ps(237,c20) cnf(p5s,, negated _conjecture)
(p2(ws,v4) and pa(z7,x3) and pio(we, z5) and pr1(z7, v8,76)) = p11(2s, T4, 5) enf(pll;s, negated _conjecture)

SYN619-1.p Harrison problem 3992
p1o(zo, To) cnf(pl0,, negated_conjecture)
ps(x51, T51) cnf(p8,, negated_conjecture)
D5 (T46, Tap) cnf(ph,, negated_conjecture)
pa(239, T39) cnf(p4,, negated_conjecture)
p2(x18, T18) cnf(p25, negated_conjecture)
p17(xg, Tg) cnf(pl74, negated_conjecture)
p1s(caq, fo(cas)) cnf(p18;, negated_conjecture)
—p1s(caa, f6(fr(caa, caz))) cnf(not_p18g, negated _conjecture)
p17(f3(x10), x11) = p17(T10,211) enf(pl74, negated _conjecture)
]74(.17497 1’50) = p5(f6 (1’49), f6(l‘50)) Cnf(p51o, negated,conjecture)
pa(xs, 4) = pro(fiz(xs), fiz(za)) cnf(pl0,,, negated_conjecture)
pro(Tas, x26) = p2(f11(x2s), f11(z26)) cnf(p2,5, negated_conjecture)
ps(w31,232) = p2(fia(ws1), fia(zsz) cnf(p2;3, negated_conjecture)
ps(x33, 34) = p2(fis5(xs3), f15(x34) cnf(p2, 4, negated_conjecture)
p8(35,236) = p2(fie(23s), fie(r36) cenf(p2;5, negated_conjecture)
)
)

— — — —

p2(xa7, x38) = p2(fs(xsr), f3(xss)) cnf(p2,4, negated_conjecture)
(p10(wo, ¥1) and p1o(zo,x2)) = pro(z1,22)  cnf(pl0;7, negated_conjecture)
(ps(z51,252) and pg(xs1, 53) ps( ) cnf(p8, g, negated _conjecture)
(p5 (246, x47) and ps(Ta6, Tas) D5 (Ta7, Tag) cnf(ph, g, negated _conjecture)
(pa(239, 40) and py(x3g, 241) 1(z40,41)  cnf(pdy, negated_conjecture)
( ) ( ) ( )
) )

= T52, 53

=

=

= po cnf(p2,;, negated_conjecture
=

=

(p2(718, 219) and pa(z18, T20

)
)
)
)
)
)

2 219, 20
p2(f13(z21, T23), f13(T22, 24 P2(w23, T24 cnf(p2y,, negated_conjecture)
pa(fi3(x21, Ta3), f13(X22, Taq) 2(221, Ta2) enf(p2,5, negated _conjecture)
p1s(z12, fe(cas)) = (p1s(z12, fo(cig)) or pa(fia(z12), ca0)) cnf(p18,,, negated _conjecture)
(p2(x7,x5) and po(xs,x6) and pr7(x7,28)) = pr7(xs,xe) enf(pl7,5, negated _conjecture)
( (Ilﬁ, SC14) and P8 (I15, Ilg) and p18($15, 1‘16)) = P18 (Ilg, 1‘14) cnf(p1826, negated,conjecture)
p18(212, fo(cas)) = (p1s(w12, fo(cro)) or prr(falear), f15(212))) cnf(p18y7, negated conjecture)
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(p2(1‘55,$57) and p2($54,l‘56)) = pg( 9(1‘54,$55),f9(1‘56,$57)) cnf(p828,negated,conjecture)

(p2(227, w29) and pa(wag, x30)) = p2(f13(war, 228), f13(T29, 30)) cnf(p2y9, negated_conjecture)

(p2(x21,x22) and pa(xa3, x24)) = pa(fis(x21,x23), f13(T22, T24)) cnf(p2;, negated_conjecture)

(p2(T42,244) and pa(243,245)) = pa(fr(Ta2,x43), fr(Ta4,245)) cnf(p4s,, negated_conjecture)

(p2(59, c20) and pi7(ca1, x58)) = —ps(caa, folfis(zs9,58), T6o)) cnf(not_p23,, negated_conjecture)
(

p1s(w12, fo(c2s)) = (p1s(@12, fo(cr9)) or ps(w12, fo(fi3(fia(z12), fi5(x12)), fis(z12)))) cnf(pl8,3, negated_conjecture)
p1s(x17, fo(cio)) = (pis(@ir, fo(fr(caz,c23))) or ps(xi7, fo(fi3(c20, c21), f11(fi2(fr(caz,c23)))))) cnf(p18,,, negated_conjex

SYN620-1.p Harrison problem 3996

p1o(zo, To) cnf(pl0,, negated_conjecture)
5 (56, Tse) cnf(pb,, negated_conjecture)
p3(Ta5, Ta5) cnf(p3,, negated_conjecture)
p2(x33, T33) cnf(p2,, negated_conjecture)
P11 (220, Z20) cnf(pll;, negated _conjecture)

—p1s(fe(c24)) cnf(f6_is_not_p184, negated_conjecture)

- p1s(fe(c22)) cnf(f6_is_not_p18,, negated_conjecture)

p3(fa(caz), cag) enf(p3g, negated _conjecture)

p1o(fr(fs(folcas))), ca3) cenf(p19y, negated conjecture)

(p1s(xog) and ps(xas, x27)) = p1s(war) cnf(pl8,,, negated _conjecture)
p11(x10,211) = p1o(f1a(z10), fra(z11)) cnf(pl0;,, negated_conjecture)
p2(xs59, Teo) = Ds5(fe(xs9), fo(xeo)) cnf(phy,, negated_conjecture)

( ) = p3(fo(xs4), folxss)) enf(p3; 5, negated _conjecture)

( ) = p3(fs(xs2), fs(xss)) enf(p3,,, negated_conjecture)
p3(x50,251) = p3(fr(wso), f7(x51)) cnf(p3; 5, negated _conjecture)

( ) = p3(fa(zas), fa(zag)) cnf(p3,4, negated_conjecture)

( ) = p11(fis(x2s), fis(was)) cnf(pll,,, negated_conjecture)
p1o(zas, 24) = p11(fi2(x2s), f12(zaq)) cnf(pll,g, negated_conjecture)
(p10(wo, 21) and pio(zo,22)) = pro(x1,22) enf(p10, 9, negated conjecture)

(ps (56, x57) and ps(xs6,58)) = p5(Ts57, Ts8) cnf(phy, negated _conjecture)
(p3(x45,x46) and p3(x45,x47)) = p3(Ta6, Tar) cnf(p3,,, negated_conjecture)

(p2(233, 734) and pa(w33,235)) = p2(T34,235)  cnf(p2y;, negated_conjecture)
(p11(x20, 21) and p11(x20, x22)) = p11(Ta1, T22) cnf(pllys, negated_conjecture)
p1o(f1a(fe(ca2), 7o), f13(fe(caa), fi6(cas, v9)))  cnf(pl0yy, negated conjecture)

) cnf(not_p10,5, negated_conjecture)

= p1o(fi3(fo(caz), fra(fis(fr(c25))))s fra(fis(fr(c25))

(p3($43, .1?41) and P3 ($44, 3?42) and P21 (.1‘43, 1‘44)) = P21 (.7341, 1‘42) Cnf(p2126, negated,conjecture)
(p3(w31,T29) and p3(w32,w30) and pro(r31,232)) = p19(Ta9, T30) cnf(p1997, negated_conjecture)
(p11(x39, x37) and pao(x3s, T39) and p11(xss, x36)) = Pao(Tse, T37) cnf(p20,5, negated_conjecture)
(p10(z4, x6) and ps(x3,25)) = pro(fi3(xs, x4), f13(zs5,26)) cnf(p10,9, negated _conjecture)
(p2(x17,19) and p3(x16,218)) = p1o(fi7(T16, 217), fi7(218, %19)) cenf(p1030, negated _conjecture)
(p1o(x12,x14) and p1o(x13,215)) = pro(fie(z12, 213), fi6(T14, T15)) cnf(p104,, negated _conjecture)

P20 (f12(f13(fe(c22), f1a(fi5(fr(c2s))))), fr2(fi3(fe(c24), a0))) cenf(p203,, negated_conjecture)
—p2o(fr2(fi3(fe(c2z), f1a(f15(fr(c25))))), fi2(fi13(fe(c22), c27))) cnf(not_p20,3, negated_conjecture)
(p21 (s, c23) and p3(fa(w7), 28)) = (p18(fe(x7)) or pro(fi3(fe(x7), fir(xs, 27)), fra(fis(fr(cas)))))  cnf(pl8sy, negated cor

SYNG621-1.p Harrison problem 3998
p1o(zo, Zo) enf(p10;, negated_conjecture)

ps(x7s, T78) cnf(p8,, negated_conjecture)

pr(x71, T71) cnf(p75, negated_conjecture)

pa(x3s, T3g) cnf(p4,, negated_conjecture)

p2(x12,T12) cnf(p2;, negated_conjecture)

p1s(x7, 27) enf(pl34, negated _conjecture)

—pa(cas, f3(caq)) cnf(not_p2,, negated_conjecture)

])7(33107 1‘11) = 3(f14 (3:10) f14 ($11)) cnf(p138, negated,conjecture)
(.1'597 1’60) = (f5 (1’59), f5 (Iﬁo)) CIlf(p497 negated,conjecture)
p2(xas, a6) = pa(fie(xas), fi6(T46)) cnf(p4,, negated_conjecture)
p2(T24,Ta5) = p2(f3(x24), f3(x25)) cnf(p2,,, negated_conjecture)
pa2(xag, 23) = pa2(fis(x22), fis(zas)) enf(p2;4, negated _conjecture)
pa(220,T21) = p2(f17($20) fi7(x21)) cnf(p2, 5, negated _conjecture)

(plo(xovxl) and p1o(zo, 2)) = pro(z1, T2) cnf(p10,4, negated_conjecture)

(ps(x78, w79) and pg(x7s,Ts0)) = ps(x79,T80) cnf(p8, 5, negated _conjecture)
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pr(x71, x72) and pr(a71, @73)) = pr(ar, T73) cenf(p7;4, negated_conjecture)

(pa(23s, x39) and pa(w3s, ¥40)) = pa(Ts39,740)  cnf(pd7, negated conjecture)

(p21(30, x32) and p21(x32,231)) = p21(X30,T31) cnf(p21,g, negated_conjecture)

(p2(z12,213) and pa(x12,214)) = p2(X13,T14) cnf(p2, 4, negated_conjecture)

(p13(w7,28) and pi3(x7,29)) = p13(ws,To) enf(p13,, negated conjecture)

(p4(x28, 3326) and Pa (xgg, 3327) and P21 (.7328, l‘gg)) = P21 (-73267 1‘27) cnf(p2121, negated,conjecture)
(p22 (I37, ZL'36) and Pa (1‘37, .’,E34) and p13(1’36, I35)) = P22 (1’34, 5835) CIlf(p22227 negated,conjecture)

(P10o(w75, 277) and pa(w74,276)) = pr(f11(x74,T75), f11(276,277))  cnf(pTa3, negated conjecture)

(p2(z3,x5) and pa(xa,x6)) = pro(fr2(zs, 1), f12(zs, 26)) cnf(pl0,,, negated _conjecture)

(pa(w41,243) and pa(xa2,244)) = pa(fr15(Ta1,242), f15(T43,244)) enf(p4,s5, negated _conjecture)

(Pa(was, w50) and pr(wa7, Ta9)) = pa(fro(Tazr, Tas), fro(za9, T50)) cnf(pdyg, negated _conjecture)

(p4(I61,I63) and p4($62,$64)) = p4(f6(1‘61,$62),f6(1‘63,$64)) cnf(p427,negated,conjecture)

p2(x15, f3(c24)) or paa(foo(217, 15, 218, 16), f14(f11 (217, f12(215, 718)))) cnf(p2,g, negated_conjecture)

(p7(wes5, v6s) and ps(Tes, Teo) and pa(Ter, x70)) = palfo(wes, Tes, T67), fo(Tes, Teg, T70)) cnf(pdqg, negated _conjecture)
(p2(x53, x57) and py(wss, x58) and pa (51, 55) and pa(ws2, T56)) = Pa(fa0(T51, T52, T53, T54), f20(T55, Ts6, T57, T58)) enf(p
p22(233, fia(fi1(cas, fi2(cas, c26)))) = p21(f5(fe(car, fo(fr1(cas, fia(cas, ca6)), cas, c27))),s f5(fo(car, 233))) cnf(p213, negat
—p21(f5(fe(car, fo(fii(cas, fia(cas, ca6)), c28, c27))), f15(fro(fi1(cas, fia(cas, ca6)), c27), fr6(f3(fi7(fis(c24)))))) enf(not_p21
p22(x19, fra(fi1 (@17, fiz(z15,218)))) = (p2(215, f3(c24)) or par(f5(fs(z16, f20(@17, 15, T18,T16))), [5(fe (@16, 719)))) enf(p
p2(215, f3(c24)) or pa1(f5(fe(w16, foo(®17, 215, T18, T16)))s f15(f19(f11(217, f12(215, T18)), 16), 16 (f3(f17(f18(C24)))))) enf(

SYN622-1.p Harrison problem 4012

p11(zo, o) enf(pll;, negated_conjecture)
Po(Z60, Teo) cnf(p9,, negated_conjecture)
s (36, T36) cnf(p8;, negated _conjecture)
p3(x25, Ta5) cnf(p3,, negated_conjecture)
p2(x9,x9) cnf(p2;5, negated_conjecture)
p3(fa(cas), caq) cnf(p3g, negated_conjecture)
pro(fs(fo(fr(ces))),c2a)  cnf(p197, negated _conjecture)
ps(fi6(s0, f17(251,T50)), T51) cnf(p8g, negated_conjecture)

(pgl(xlg) and pll(Il&il:l?)) = p21(x17) cnf(p219,negated,conjecture)

po(xs, x4) = p11(fis(xs), fis(za)) cnf(pllyy, negated_conjecture)
Zes, Tes) = Pol(fi5(xes5), f15(T66)) cnf(p9;;, negated_conjecture)

9 (f10(z63), fro(T64)) cnf(p9, 5, negated _conjecture)

8(f14(w4a), fra(w45)) cnf(p8; 5, negated conjecture)

(
(

p3(f7(x34), fr(x35)) cnf(p3, 4, negated_conjecture)
3( 2)s fe(xs3)) cnf(p3, 5, negated _conjecture)
3(
(

(32) (
(30), f5(x31)) cnf(p3,4, negated_conjecture)
pa(xag, Ta9) = p3(fa(xas), fa(xag)) enf(p3;,, negated _conjecture)

- ps(f12(f13(c26), ca7)s f1a(f15(f5(c25)))) cnf(not_p8, g, negated _conjecture)
(p11(xo, 1) and p11(xo,x2)) = p11(w1,22) enf(pll,g, negated_conjecture)
(po (60, x61) and pg(xeo, xe2)) = po(T61,Te2) cnf(p9,, negated _conjecture)
(ps(w36, 237) and ps(x36,738)) = ps(w3r,w3s)  cnf(p8y, negated conjecture)
( (

(

ps( )
( )
Po(Ta4, Ta5)
( )
( )
( )

=
=
=
=
=

p3(xa5,x26) and ps(zas, xa7)) = p3(Tae, Ta7) cnf(p3,,, negated_conjecture)

pa2(xg9, 210) and pa(z9,211)) = pa(10,211) cnf(p2,5, negated _conjecture)

pg(flg(flg (023), 1,‘43)7 f12(f13(626), f16(627, .1343))) cnf(p824, negated,conjecture)
p20(f10(f12(f13(c26), c27))s fro0(f12(f13(c26), 716)))  cnf(p20,5, negated_conjecture)

= ps(fiz(fis(cas), fir(cas, car)), fi2(f13(c26), c28)) cnf(not_p8y4, negated_conjecture)

(ps(x7,x5) and ps(xs, ze) and p1g(x7,28)) = pro(ws,xs) cnf(p19,,, negated_conjecture)
p3(xas3, 21) and ps(zaq, X22) and pos(xa3, Tag)) = po2(X21, Ta2) enf(p22,4, negated _conjecture)
po(x14, 212) and pg (15, x13) and peo(x14,T15)) = poo(T12, 213 enf(p20,9, negated _conjecture)
p2(z57, 250) and p3(zs6,758)) = ps(fis(wse, ¥57), f18(wss, T59)

(

(

( cnf(p8s, negated _conjecture)
(p11(239,w41) and pg(r40,242)) = p8(fr2(239, 240), fr2(Ta1, 24

( 9))

(

(

)

)

) cnf(p8y,, negated _conjecture)
) cnf(p8s,, negated_conjecture)
) cnf(p855, negated _conjecture)

f13(w19), fis(220, 19)), fra(f15(fs(cas)))))  cnf(p21sy, neg:

2
Ps (246, Ta8) and pg(xa7,a9)) = ps(fi6(Tas, Ta7), f16(Tas, Ta9)
ps(w52, v54) and ps(ws3, xs5)) = ps(fi7(2s2, 253), fi7(ws4, T55)
P22(%20, c24) and p3(fa(x19), 20)) = (p21(f13(x19)) or ps(fia(

SYN623-1.p Harrison problem 4027

p10(0, o) cnf(p10,, negated_conjecture)
ps (x5, Tss) cnf(p8,, negated_conjecture)
pr(xs51,x51) cnf(p75, negated_conjecture)
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5 (248, Tas) cnf(p5,, negated_conjecture)
ps(x37, T37) cnf(p35, negated_conjecture)

2 (230, T30) cnf(p2g, negated_conjecture)
p17(T23, T23) enf(pl7,, negated _conjecture)
p14(Z10,Z10) enf(pl4g, negated _conjecture)
p12(s, x3) cnf(pl2g, negated_conjecture)
p1s(cas, C25) cnf(pl8,, negated _conjecture)
p3(caz, Ca3) cnf(p3y,, negated_conjecture)
pa(caq, co5) cnf(p2,4, negated_conjecture)
—p16(caz, c21) enf(not_p16, 5, negated _conjecture)
p3(cas, fa(caa,c20)) cnf(p3,,4, negated_conjecture)
p16(fa(crg, c20), c21) cnf(pl6,5, negated _conjecture)
(p10(z0,21) and pio(zo, z2)) = piro(21, 22) cnf(p10,6, negated _conjecture)

= ps(xs59,Te0) cnf(p8,,, negated_conjecture
= pr(xs2,T53) cnf(p7,g, negated_conjecture
= ps ) cnf(ph g, negated_conjecture
= p3(x3s,T39) cnf(p3,, negated_conjecture
= pa(x31,T32) cnf(p2,,, negated _conjecture)

(
(ps(ws8, 259) and pg(wss, Teo)
(p7(x51, 52) and pr(ws1, T53)
(P5(w4s, T49) and ps(was, T50)
(p3(w37,x38) and p3(w37, 239)
(p2(230, 31) and pa(x30, T32)

N

)
)
)
)
)

(p17(w23, 24) and p17(z23,T25)) = pi7(Tes,es)  cnf(pl7s,, negated_conjecture)

(p14(z10,211) and p14(x10,212)) = pra(x11,T12) enf(pl4,4, negated _conjecture)

(p12(w3,24) and pia(x3,75)) = p1a(24,5) enf(p12,,, negated conjecture)

p16(fa(fe(car, c25), 1), x22) = pi16(falcas, x21), Ta2) cnf(pl6,5, negated _conjecture)

(p3( 1575513) and p8($16,£1714) and p16(1315,l‘16)) = p16($13,1714) cnf(p1626,negated,conjecture)

(p1s(xas, x29) and pao(x99, x27) and pr7(xas, x26)) = p1s(xae, T27) cnf(pl8,,, negated_conjecture)

(p2 (w62, x64) and pr(xe1,xe3)) = ps(fole1,xe62), fo(Tes,Tea)) cnf(p8yg, negated_conjecture)

(p14(z6, 78) and p2(27,29)) = p12(fi5(x6, 27), f15(7s, 9)) cnf(pl2,9, negated _conjecture)

(p2(w34, x36) and ps(z33,235)) = p2(fe(T33, x34), fo(T35, T36)) cnf(p24, negated _conjecture)

(P12(w40, T42) and pa(wa1,243)) = p3(f13(Ta0, Ta1), f13(Ta2, 243)) cnf(p34,, negated_conjecture)

(p2(244, 246) and p3(zas, 247)) = p3(fa(@aa, Ta5), fa(a6, Ta7)) cnf(p3s,, negated _conjecture)

(p1o(@sa, @s6) and pa(wss, x57)) = pr(fi1(@sa, @s5), f11(s6, T57)) cnf(p7s5, negated_conjecture)

(p2(217,w20) and pig(cae, ¥20) and pi6(fa(cro, 218), 19) and pis(fa(w20, f13(f15(c2s, T17), ¥20)), fo(fi1(c20,717), 20))) =
p16(fa(x17, 218), T19) cnf(pl64,, negated _conjecture)

(p2(217,20) and pig(cag, T20) and pig(fa(cro, 218),T19)) = (P16(fa(r17,218), 219) OF P16(fa(fo(car, 220), f13(f15(C28, 217), T2

SYN624-1.p Harrison problem 4028

p1o(To, o) enf(p10;, negated_conjecture)
p5(T57, Ts7) cnf(p5,y, negated_conjecture)
p3(Ta6, Tap) cnf(p3,, negated_conjecture)
p2(x34, T34) cnf(p2,, negated_conjecture)
p11(x21,x21) enf(pll;, negated conjecture)

- p18(fe(c24)) cnf(f6_is_not_p184, negated_conjecture)

- p1s(fe(c22)) cnf(f6_is_not_p18,, negated_conjecture)
p3(fa(can), ca3) cnf(p3g, negated_conjecture)
pro(f7(fs(fo(cas))), cas) cnf(p19y, negated_conjecture)

(p1s(x29) and ps(xa9,x28)) = p1s(Tas) cnf(pl8,, negated_conjecture)
pro(fie(z16, fra(fi5(f7(c25)))), z16) enf(p10y4, negated _conjecture)
p11(z10,211) = pro(fia(x10), f1a(z11)) enf(p10, 45, negated _conjecture)
p2(260,61) = ps(fe(z60), f6(x61)) cnf(ph, 5, negated_conjecture)
3(255, T56) = (256)) enf(p3, 4, negated_conjecture)
p3(ws3,251) = p3(fs(xs3), fa(2s4)) enf(p3; 5, negated _conjecture)
p3(x51, T52) = (z52)) enf(p3;4, negated _conjecture)
p2(xa9,T50) = (50)) enf(p3; 7, negated_conjecture)
, fis(xz27)) cnf(pll,g, negated_conjecture)

p10($24, I25) = P11 (f12($24), f12(£1725)) cnf(plllg, negated,conjecture)

= p10(f13(f6(c24), c26), f14(f15(f7(c25)))) cnf(not_p10,,, negated_conjecture)
(p10(z0, 1) and pio(xo, x2)) = pro(x1,22) cnf(pl0,y, negated_conjecture)
(ps(z57,x58) and ps(xs57,259)) = p5(Xs5s, T59) cnf(phgg, negated _conjecture)
(p3(w46, T47) and p3(Ta6, T48)) = p3(Ta7,Ts8) cnf(p3,3, negated_conjecture)
(p2(234, 735) and pa(w34,36)) = p2(T35,T36) cnf(p2y4, negated_conjecture)
(p11(x21,22) and p11(x21,x23)) = p11(Tag, To3) cnf(pll,s, negated_conjecture)

p3(T26,x27) = p11(fi5(x26), f15
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plo(f13(f6 (622), Qfg), flg(fﬁ (024), f16(626a 589))) Cnf(p1026, negated,conjecture)

p20(f12(f13(fs(caa), c26)), f12(f13(fe(c24), 741))) enf(p2047, negated _conjecture)

= p10(f13(fe(caa), cas), f13(fo(caz), fra(fi5(f7(c25))))) cnf(not_p10,5, negated conjecture)

(p3(244,242) and p3(x4s5, 243) and poy(Taq, Ta5)) = po1(T4a2, T43) enf(p21,9, negated _conjecture)

(ps3(z32,230) and p3(x33,x31) and pig(z3e, €33)) = p1o(Ts0,31) enf(pl95,, negated _conjecture)

(P11(240, 238) and pao(w39, T40) and p11(z39,237)) = p2o(T37, T3s) cenf(p203,, negated _conjecture)

(p10(w4, w6) and p5(x3,25)) = pro(fis(ws, 24), fi3(w5,26))  cnf(pl0sy, negated_conjecture)

(p2(218, @20) and p3(@17,%19)) = pro(fi7(z17, ¥18), fi7(219, T20)) cnf(p1033, negated _conjecture)

(P1o(x12,214) and pio(r13,215)) = pro(fie(®12, 213), fie(@14, T15)) cnf(p103,, negated_conjecture)

(p21(ws, c23) and p3(fa(w7),28)) = (p1s(fe(w7)) or pro(fi3(fe(z7), fiz(xs, x7)), fra(fis(f7(cas)))))  cnf(pl8s5, negated con

SYN625-1.p Harrison problem 4030
p15(c21) cnf(c21.is_p15,, negated_conjecture)
p10(xo, To) cnf(pl0,, negated_conjecture)

ps(x71,271) cnf(p8s, negated_conjecture)

D6 (T6s, Tes) cnf(p6,, negated_conjecture)

D5 (Ta7, Taz) cnf(pby, negated_conjecture)

p3(Z40, Tao) cnf(p3g, negated_conjecture)

pa(x33, T33) cnf(p2,, negated_conjecture)

= p15(fa(f7(c19,¢20), C21)) cnf(f4_is not_p15g, negated_conjecture)
ps(215,216) = p16(T14, 15, T16) cnf(pl6y, negated_conjecture)
pis(x7) = —p1s(folxr), 276, T76) cnf(not_p15;,, negated _conjecture)

(p15(z6) and ps(zs,x5)) = pis(zs) enf(pl5,;, negated _conjecture)
pe(x3,24) = pro(fi1(xs), f11(z4)) cnf(pl0,,, negated_conjecture)
p3(x74, 275) = ps(fo(xrs), fo(x7s)) cnf(p8, 5, negated_conjecture)
p3(z66, T67) = DPs(fia(zee), f1a(ze7))  cnf(p5yy, negated conjecture)
p15(x7) or pis(fo(x7), fra(x7), fra(z7)) cnf(plh,5, negated_conjecture)

p17(x77, f11(c20)) = —p16(folcar), x77, c19) cnf(not_p17,4, negated_conjecture)

(p1o(xo, 1) and pio(xo,x2)) = pro(r1,z2) enf(pl10,,, negated_conjecture)

(ps(z71,72) and ps(z71,773)) = ps(w72,773)  cnf(p8g, negated_conjecture)

(ps(wes, x69) and pe(zes, 70)) = po(Te9,T70) cnf(p6,g, negated_conjecture)

(p5(x47,x48) and ps(xa7,249)) = p5(Tas, Tag) cnf(phy, negated_conjecture)

(p3(240,241) and p3(240,%42)) = p3(T41,T42) cnf(p3,;, negated _conjecture)

(p2(33, x34) and pa(x33,235)) = p2(x34,T35) cnf(p244, negated _conjecture)

(p16($14,33‘15,5817) and p16(x14,$17,1‘16)) = p16($14,$15,1‘16) cnf(p1623,negated,conjecture)

(p17(5826,1'25) and p5(l’26,$23) and plo(l’25,£€24)) = p17(l’23,£€24) cnf(p1724,negated,conjecture)

(p2(243, v45) and p3(waq,246)) = P3(fa(243,Ta4), fa(245,Ta6)) cnf(p3y5, negated conjecture)

(ps (36, x38) and pg(x37,239)) = p2(fr(se,x37), f7r(T38,Z39)) enf(p2,4, negated _conjecture)

p16(%14, T15,T16) = (p5(215,216) OF P16(T14, T15, f13(214, 15, T16))) enf(phy,, negated _conjecture)

p16(T14, T15,16) = (p5(x15,16) OF P16(T14, f13(T14, T15,T16), T16)) cnf(ph,g, negated _conjecture)

(pg(xn,xg) and p5(1713,£610) and p5(f£12,$9) and plﬁ(xll,xlg, £1713)) = plﬁ(l‘g,l‘g, 11710) cnf(p1629,negated,conjecture)
(ps(230, T27) and ps(x32, T29) and ps(r31, r2g) and pig(w30, 231, 232)) = p1s(Tar, Tog, T29) cnf(p183y, negated _conjecture)
(ps(w62, w65) and ps(weo, 63) and ps(re1, Tes)) = Ps(f13(Te0, 61, T62), f13(T63, Tea, Tes)) cnf(p5s;, negated conjecture)
p1s(fo(fa(fr(z20,222), 218)), T19, Z21) = (P16(fo(Z18), T19,T20) Or p18(fo(x1s), T19,X21)) enf(pl65,, negated _conjecture)
p1s8(fo(fa(fr(220,722), 18)), T19,221) = (P18(fo(T18), T19, Z21) Or P17(f12(218, T20, T22, T19, T21), f11(T22))) enf(pl8,5, ney
pls(fg(f4(f7($2071'22)’$18))71'19,$21) ( Db1is (f ($18),$19,1721) or p16(f9(1718)7f12(117187$20,$22,$19,I21),1721)) Cnf(p1834‘
(ps (254, r59) and pe(ws2, 257) and p3(rs0, rs5) and ps(ws1, 56) and ps(rs3, xs8)) = ps(fiz(s0, Ts51, Ts2, T53, T54), f12(T55, T3

SYN626-1.p Harrison problem 4045

p11(xo, o) cnf(plly, negated_conjecture)

p7(T54, T54) cnf(p7,, negated_conjecture)

pe(Ta7, Taz) cnf(p64, negated_conjecture)

p3(x3s, T38) cnf(p3,, negated_conjecture)

p2(x33, T33) cnf(p25, negated_conjecture)

p11(f13(fi2(zs)), x5) cnf(plly, negated_conjecture)
p1a(fa(f5(c20)), fa(c21)) cnf(pl4,, negated_conjecture)

p15(%14, 15) = p1e(x14, T15) cnf(pl6g, negated _conjecture)
p15(c22, f3(f5(c20), fo(cas, c24))) cnf(plbg, negated _conjecture)
p7(f12 (flg (1‘20)), .Z‘Qo) = p16(622, .Tgo) CHf(plGlO, negated,conjecture)
pr(xs, x4) = pr1(fis(xs), fis(za)) cnf(plly,, negated_conjecture)
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p11(xs7, 258) = pr(fia(xs?), fiz(zss)) cenf(p7,,, negated_conjecture)
p2(T45,746) = p3(fa(was), fa(T46)) cnf(p3,3, negated_conjecture)

p2(x36, 37) = p2(fs(xse), f5(xsr)) cnf(p2, 4, negated_conjecture)
p16(caz, x20) = pr(f12(f13(x20)), 220) enf(p7,5, negated _conjecture)
(p11(wo, z1) and p11(z0,22)) = p11(21,22) enf(pll,4, negated conjecture)

(p7(54, 55) and pr(wss, T56)) = pr(ws5, Ts56) cenf(p7;, negated_conjecture)

(p6(T47,x48) and pe(xa7,T49)) = D6(Tas, T49) cnf(p6, g, negated _conjecture)

(p3(wss, x39) and p3(x3s,740)) = p3(T39,740) cenf(p3;g, negated_conjecture)

(p2(33, x34) and po(x33,235)) = p2(X34,T35) cnf(p2,y, negated_conjecture)

(p16(214,215) and prg(x14,215)) = p15(X14, T15) enf(pl5,,, negated _conjecture)

(p16(x14,15) and p1g(x14,215)) = p15(T14, T15) cnf(pl5,,, negated_conjecture)

(plﬁ(xl4,I15) and p17($14,1‘15)) = p15(f£14,1‘15) cnf(p1523,negated,conjecture)

—p1s(caa, fi2(f13(fs(fs5(c20), fo(cas, cas))))) cnf(not_p15,,, negated_conjecture)

p15(214,215) = (p17(®14,T15) Or P18(T14, T15) O P19(T14, T15)) cnf(pl7,5, negated_conjecture)

(ps(zs, x6) and p3(xg, xz7) and pia(xs, 29)) = pra(ze, x7) enf(pl4,g, negated _conjecture)
pe(x31, T29) and pr(z32,x30) and prg(x31,T32)) = p1o(T29,T30) cnf(pl9,;, negated _conjecture)

(p6(x27,$25) and p7($28,x26) and p18($27,1‘28)) = p18($25,1‘26) cnf(p1828,negated,conjecture)

(ps(x23, x21) and p7(xo4, x22) and p17(xa3,x24)) = p17(Ta1, To2) cnf(pl7,9, negated _conjecture)

(ps(z18, x16) and pr(x19,x17) and pie(z1s, 19)) = p16(x16,x17) cnf(pl6s,, negated_conjecture)

(p6(z12,210) and pr(x13,211) and p15(z12, 213)) = p15(z10, 211) enf(pl54;, negated _conjecture)

pa(fio(caz, fr2(f13(fs(f5(c20), fo(cas, c24))))), fa(ca1))  cnf(p3z,, negated conjecture)

(p2($59,x61) and p6($607x62)) = p7(f8(1‘59,x60) f8(x617x62)) cnf(p733,negated,conjecture)

(pe(wa1,x43) and pr(z42,244)) = p3(fro(xa1, Ta2), fr0(Ta3, T44)) cnf(p3s3,, negated_conjecture)

(p2(x51, w53) and p2 (x50, ¥52)) = pe(fo(@s0, T51), fo(s2, T53)) cnf(p635, negated conjecture)

SYN627-1.p Harrison problem 4072

p10(x0, o) cnf(pl0,, negated_conjecture)

ps(x70, T70) cnf(p8,, negated _conjecture)

pe(T67, Te7) cnf(p64, negated_conjecture)

D5 (T4, Toa) cnf(pb,, negated_conjecture)

D3(Z40, T40) cnf(p3;, negated_conjecture)

pa(x33, T33) cnf(p2g, negated_conjecture)

p15(cis, C19) cnf(pl5,, negated _conjecture)

- p3(cas3, C24) cnf(not_p3g, negated_conjecture)

ps(cas, fa(fr(c17,c18), ¢21)) cnf(p3g, negated_conjecture)

p16(ci7, c20, fo(cig, c18), c21, C22) enf(p16, 5, negated conjecture)

])6(33557 $56) = ]33,(]014(.7355)7 f14(3356)) Cnf(pSH, negated,conjecture)
pro(xr,x8) = pio(fiz(xr), fi2(xs)) cenf(p10,,, negated_conjecture)
pe(Ts3,254) = p3(f1s(wss3), f13(z54)) cnf(p3,5, negated_conjecture)
(p10(z0, 1) and pio(xo, x2)) = pro(x1,22) cnf(p10,,, negated_conjecture)

(ps(z70,271) and pg(x70,x72)) = ps(@71,T72) cnf(p8; 5, negated _conjecture)

(ps(z67, w63) and pe(we7, Teg)) = P6(Tes, Teo) cnf(p6,4, negated_conjecture)

(p5(xe4, xe5) and ps(xea,xes)) = p5(Tes, Tes) cnf(p5, 7, negated _conjecture)

(p3(z40,41) and p3(xa0, T42)) = p3(x41,T42) cnf(p3, g, negated_conjecture)

(p2(x33, x34) and po(x33, x35)) = p2(Ts34,T35) cnf(p2,4, negated_conjecture)

p15(x32,c19) = p3(024,f4(f7(c17,x32) f1a(x32))) enf(p3,, negated _conjecture)

p15(x31,c19) = ps(cas, fa(fr(cir, 31), f13(x31))) cnf(p3,,, negated _conjecture)

p15(x31, 619) = p16(817, C20, fg(Clg, 5631), f13($31), 622) cnf(p1622, ncgatcd,conjccturc)

p15(232,c19) = pie(cir, ca0, fo(cro, T32), f1a(ws2),c25)  cnf(pl6yg, negated_conjecture)

(ps(x14, x12) and pg(x15, x13) and p15(x14,215)) = p15(T12, T13) cnf(pl5,,, negated_conjecture)

(p6(x74, x76) and pg(x73,275)) = ps(fol2r3,74), fo(T75,276)) cnf(p8,5, negated _conjecture)

(ps (36, x38) and pe(x37,x39)) = p2(fr(ss, x37), fr(T38,239)) cnf(p2,4, negated _conjecture)

(p2(257, w59) and p3(xss,60)) = pa(fa(ws7, Ts58), f1(T59, T60)) cnf(p3,7, negated conjecture)

(plﬁ (6177 C20,T4,Tg, Ig) and P16 (6177 C20,T4,T5, 622)) = P3 (SC5, SCG) cnf(p328, negated,conjecture)
(p16(c17, 20, T4, T6, 23) and pig(ci7, C20, T4, T5, C22)) = p1o(caz, x3) cnf(p10yg, negated conjecture)
(p16(c17, c20, T9, T11, C25) and pig(c17, c20, T9, T10, fi2(c22))) = p3(x10,211) cnf(p3;,, negated _conjecture)
(p16(c17, c20, T9, T11, C25) and pig(c17, c20, %9, T10, f12(c22))) = p1o(fi2(c22), c25) cnf(p103;, negated_conjecture)

1
D6 (61, T62) or p3(fa(fr(cir, x61), fa(fr(cir, we2), T63)), fa(fr(crr, we2), fa(fr(ci7, T61), T63))) cnf(p65,, negated _conjecture)

(p15(x28, 227) and pis(c17, T26, T27, T30, f12(T29))) = p3(x30, fa(fr(ci7,T28), f11(T26, T20, T27, T30, T28))) cnf(p333, negatec
(p15(w28, 227) and pi(ci7, T26, T27, T30, f12(T29))) = pi6(ci7, 26, fo(Tar, T28), fi11(T26, T29, T27, T30, T28), T29) enf(pl6gy,1
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(ps(24, 18) and ps(wa2,216) and p3(r2s, x19) and p3(wes, x17) and pio(221,T20) and pig(T22, T3, T24, Tos, T21)) =
p16(T16, T17, T18, L19, T20) cnf(pl645, negated _conjecture)

(pe(wa7, 52) and pg(w45,T50) and pio(2a4, Ta9) and p3(x43, v4g) and p3(w4e,51)) = P3(f11(T43, Taa, Tas, Ta6, Ta7), f11(Tag,

SYNG628-1.p Harrison problem 4091
pa(xyg, 2q) cnf(p2,, negated _conjecture)
Do ) cnf(p9,, negated_conjecture)
pe(233, T33) cnf(p65, negated_conjecture)
) cnf(pb,, negated_conjecture)
) cnf(p3;5, negated_conjecture)
285 C22) cnf(p9g, negated_conjecture)
€22, Cag) cnf(p20,, negated _conjecture)
Cos, C26) cnf(p20g, negated _conjecture)
Ca7,C22) cnf(p21g, negated _conjecture)
a2, fa(fr(cas, fs(caq, c25)))) cnf(pl9,,, negated_conjecture)
a7, fa(fr(cas, fs(caa, c25)))) cnf(pl9,,, negated_conjecture)
a6, fa(fr(cas, fs(caq, ca5)))) cnf(p19,,, negated _conjecture)

D20
D21
P19
P19
P19

A~~~ o~ o~ —~ 0

po(ws3,751) = pol(fie(s3), f16(3?54)) cnf(p9; 5, negated_conjecture)
pa(2a2, 23) = p3(fa(waz), fa(xes)) cnf(p3, 4, negated_conjecture)
ps(xa7, Tag) = ps(fi2(x27), f12(zas)) cnf(ph, 5, negated _conjecture)
D5 (29, 30) = ps5(f13(x29), f13(z30)) cnf(phy ¢, negated_conjecture)
ps (231, 232) = ps(fra(xs1), f1a(zse)) enf(ph,,, negated _conjecture)
P5(®a7, 248) = po(fi1(xar), f11(ras)) cnf(p9;5, negated conjecture)

x4, x5) and pa(x4,x6)) = D2
T40,741) and pg(T40,T42)) = Pol (

733, 734) and pe (733, 735)) = pel ) (

5(Zo4, Tos) and ps(xag, T26)) = ps(Tas, T26) cnf(phy,, negated_conjecture

3(219, T20) and p3(x19,221)) = ps3(xa0, T21) cnf(p3,5, negated _conjecture)

x3,21) and po(x2,xo) and pro(x2,x3)) = p1o(To, 1) cnf(p19,,, negated_conjecture)

paf (5, 26) cnf(p2, 4, negated _conjecture)
(
(
(
(
(
p9(1‘17, CC15) and Po (Ilg, 21316) and P21 (1317, 1‘18)) = P21 (£E15, 1‘16) Cnf(p2125, negated,conjecture)
( (
(
(
(
(
(

po(T41,%42) cnf(p9,, negated _conjecture)
cnf(p6,,, negated_conjecture)
)

x13,211) and pg(x14,x12) and pog(213, T14)) = pa2o(x11,T12) cnf(p20,4, negated _conjecture)
x7,x9) and pg(xs,x10)) = p2(fr
(59, 261) and pg(xeo, T62)) =

(z7,28), f1(x9,210)) cnf(p2,,, negated_conjecture)

po(f1s(xs59, T60), f18(T61, T62)) enf(p9,5, negated _conjecture)
po(f17(xs55, T56), fr7(T57, T5s cnf(p9,9, negated _conjecture)
po(fis( )
po(fu )

55, T57) and po (56, Tss )
49, 1‘50) f15 (1‘51, 3352)) cnf(p930, negated,conjecture
); )

)
) ( )
Ta9,51) and po(Ts50, T52)
) ( ) o(z43,T44), f10(X45, T46 cnf(p95,, negated _conjecture

)

%43, T45) and pg(T44, Ta6 4
PG (fa(w36,37), fa(w3s, T39)) cnf(p63,, negated _conjecture)
(

p5(236, 238) and ps(z37, T39
pa1(xes, c26) and poy(cas, Xe3)) = —p19(xes, fa(f7(cas, fs(caa, c25)))) cnf(not_p2145, negated _conjecture)
p20(f16(f17(cas, c27)), fro(fis(fr(cas, fa(caa, c25)), cas), f11(fi2(f13(f1a(c20)))))) cnf(p2034, negated_conjecture)

= p20(f16(f17(c22, c27))s fro0(f15(fr(cas, fs(caa, ca5)), c22), fr1(f12(f13(f1a(c29))))))  enf(not-p20,5, negated_conjecture)

D20 (f15(f7(cas, fs(caa, c25)), cag), fra(fi1(fr2(f13(fra(c29))))s fi5(fr(cas, fa(caas c25)), c22))) cenf(p2034, negated _conjecture)

SYN629-1.p Harrison problem 4093
po(x4,x4) cnf(p2;, negated_conjecture)

=
=
=
=

)
)
)
)

9 (40, T40) cnf(p9,, negated_conjecture)
pe(T33, T33) cnf(p64, negated_conjecture)
D5 (Taq, Taa) cnf(pb,, negated_conjecture)
p3(219, T19) cnf(p35, negated_conjecture)
po(Cag, Ca6) cnf(p9g, negated _conjecture)
D20 (ca2, C28) cnf(p20,, negated _conjecture)

c
(
pao(cas, Cag) cnf(p20g, negated _conjecture)
pa1(cag, Car) cnf(p21g, negated _conjecture)
plg(CQQ, f4(f7(023, f8(624, (325)))) cnf(p1910, negated,conjecture)
p19(627, f4(f7(023, f8(624, 025)))) cnf(p1911, negated,conjecture)

p1o(cas, fa(fr(cas, fs(caa, c25)))) cnf(pl9,,, negated_conjecture)
po(x53, T54) = po(fi6(xs3), f16(Ts4)) cnf(p9, 5, negated_conjecture)
2 (22, T23) = p3(fa(waz), fa(x23)) enf(p3,,, negated _conjecture)
p5(xa7,28) = ps(fia(war), f12(xas)) cnf(phy 5, negated _conjecture)
5(17297I30) = (f13(1329)7f13(11730)) cnf(p516,negated,conjecture)
5(T31,32) = Ps5(fra(zs1), fra(zs2)) cnf(ph, 7, negated_conjecture)
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p5( 47,5848) = p9(f11(.1747),f11($48)) cnf(p918,negated,conjecture)
p2(Ta,75) and pa(4,26)) = Da(Ts,@s)  cnf(p2g, negated conjecture)
Po(xa0, 41) and pg(T40,%42)) = Po(Ta1,T42) cnf(p9,, negated_conjecture)
pe(x33, 34) and pg(r33,235)) = Pe(T34, T35) cnf(p6y;, negated_conjecture)
p5(x24, T25) and ps(za4,26)) = p5(T25, T26) cnf(phgg, negated_conjecture)
p3(T19, ¥20) and p3(z19,721)) = pa( )
ps(xs3,z1) and po(z2,x0) and pi1g(x2,x3)) = p19(x0, 1) cnf(pl9,,, negated _conjecture)
po(x17,215) and py(x1s, T16) and po1(z17,218)) = poi1(x1s5, T16) cnf(p21,5, negated_conjecture)

(

(

(

(

(

(

(

(

(

(

( cnf(p3,5, negated _conjecture)
(

(

(po(z13,211) and pg(x14,x12) and pag(z13, 214)) = pao(z11, T12) enf(p20,4, negated _conjecture)
(

(

(

(

(

(

(

20, T21

9
ps(x7,w9) and pe(xs, 10)) = p2(f7
Do 8(T59, 60), f18(T61, T62)) cnf(p9,5, negated _conjecture
) 17(x55, 56), f17(T57, T58)) cnf(p9,9, negated _conjecture
) 5(249, 250), f15(T51, T52)) cnf(p95, negated _conjecture
Po(T43, 245) and po(za4, T46)) 0(243, 14), f10(T45, T46)) cnf(p9s,, negated _conjecture
ps(236, x38) and ps (37, v39)) P6(f8(3336,9637),fg(xgg,xgg)) cnf(p6s,, negated _conjecture)
P21 (63, c26) and pa1(coz, Tez)) = —p19(Tes, fa(f7(cas, fs(caa, c25)))) cnf(not_p2145, negated_conjecture)
p20(f16(f17(cas, car)), fro(fis(f7(c23, fa(cas,s ca5)), cas), f11(f12(f13(f14(c20))))))  cnf(p203,, negated conjecture)
= p2o(fi6(fi7(cas, c27)), f10(f15§f7(023, fa(caa, c25)), c26), f11(fi2(f13(f14(c20)))))) enf(not_p20,5, negated_conjecture)

P20(f15(f7(ca3, fa(caa, c25)), c28), f18(f11(fi2(f13(f1a(c20)))), f15(f7(ca3, fe(c2a, c25)), C26))) cnf(p2034, negated conjecture)

T59,T61) and po(zeo, T62))
Po(xs5, 57) and po(s6, Ts8)
p2(249, 251) and po (50, T52)
) ( )

)

(
(
(
po(f1
Po
po(f1
Po(

x7,x8), fr(29,210)) cnf(p247, negated _conjecture)
1

~

=
=
=
=
=

SYN631-1.p Harrison problem 4139
p1o(zo, To) cnf(pl0,, negated_conjecture)

Do (T74, T74) cnf(p9,, negated_conjecture)
p7(x65, Tes) cnf(p7,, negated_conjecture)
pe(62, Te2) cnf(p6,, negated_conjecture)
ps(x37, T37) cnf(p5s, negated_conjecture)
p3(x32, T32) cnf(p3g, negated_conjecture)
pa(x12, T12) cnf(p2,, negated_conjecture)
p12(xs, T5) enf(pl2g, negated_conjecture)
D2z (cas, Cog) cnf(p224, negated _conjecture)
(f17 (flg (1‘48 , L49 ) ) y 1‘48) cnf(p510 y negated,conjecture)
D5 (f16(fis(Taa, Ta5)), Tas5) cnf(pby,, negated_conjecture)

pa3(fis(car, f1a(cas)), f11(fi5(c24))) enf(p23,,, negated_conjecture)
= p2s(fis(fie(ca7), fra(cas)), f11(caa)) cnf(not_p23, 3, negated_conjecture)
po(x77,278) = po(fis5(x77), f15(x78)) cnf(p9, 4, negated _conjecture)
po(3,24) = pro(fi1(zs), fii(za)) enf(p10,5, negated_conjecture)
p3(fa(xss), fa(xss)) cnf(p3,4, negated_conjecture)
5(f14(240), f14(z4a1) cnf(p5,;, negated_conjecture)
p5(f16(x42), f16(za3) enf(ph, g, negated _conjecture)
5(f17(246), f17(xa7) cnf(ph, g, negated _conjecture)
P D5(f20(x60), foo(xe1) cnf(phsy, negated _conjecture)
p1o(zo, z1) and p1o(zo,x2)) = p1o(z1,22) cnf(pl0,,, negated _conjecture)
po(x74,275) and pg(x74, T76 9 cnf(p9,y,, negated_conjecture
p7(Zes, Tes) and pr(xes, Ter

) ( )
) ( )
Te2, Te3) and pe(Te2, Te4))
) ( )
) ( )
) ( )

(

( =
( =
(w42, 743) =
( =
( =

— — — —

Z60, 9561)
)

( ) )
( ) cnf(p7,4, negated_conjecture)
(263, T4) cnf(p6sy,, negated_conjecture)
( ) ( )
( ) ( )

) )

’B’E

x37,x38) and ps(rs7, T39 cnf(pbhys, negated _conjecture

3(Z32, 733) and p3(r32, 734 cnf(p346, negated _conjecture

(
(
(
(
(
(
(p2(212,713) and pa(x12, 214
(
(
(
(
(
(

S
R e
3

(
6(
5(
(
( cnf(p247, negated_conjecture

p12(25, 26) and pi2(z5,27)) = pi2(ze, v7) cnf(p12,5, negated conjecture)

p12(xas, T25) and pas(zas, x27) and pio(xar, Tag)) = pos(X2s, Tag) enf(p23,9, negated _conjecture)

ps(x1s, 216) and pr(z17,215) and po1(x17,218)) = p21(x15,T16) enf(p215,, negated _conjecture)

pg(l‘gg, 3321) and Pe ($24, 3322) and P22 (.7323, Z‘24)) = P22 (.7321, J,‘QQ) Cnf(p2231, negated,conjecture)

p5(xg, r10) and ps(wg, x11)) = pi2(fiz(s, z9), f13(210,711)) cnf(p123,, negated_conjecture)

P5(250, T52) and ps (51, 253)) = ps(fis(2s0,251), fi1e(@s2, T53)) cnf(p533, negated_conjecture)

p23(f13(w30, T31), f11(f15(9329))) = ps(x30, f18(f20(629), J19(x29, 230, !E31))) Cﬂf(p5347 negated_conjecture)

p23(f13(w30, 231), f11(f15(229))) = p23(fi3(fro(w29, T30, 231), Z31), f11(229)) cnf(p2335, negated_conjecture)

(pgg (825, $20) and p23(f13(x19, f14($20)), f11 (624))) = P21 (fg (626, 19, .1320), f4 (026)) cnf(p2136, negated,conjecture)

(ps (69, x72) and pe (w70, 273) and pa(res, x71)) = pr(fs(Tes, Te9, T70), fa(271, T72, 273)) cnf(p7;,, negated conjecture)
(ps (256, T59) and pg(ws4, x57) and ps(Tss, Ts8)) = Ps(fio(2s4, 55, T56), f10(T57, T8, T50)) cnf(p5sg, negated conjecture)
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SYN632-1.p Harrison problem 4144

p11(xo, o) cnf(plly, negated_conjecture)
) cnf(p9,, negated_conjecture)
) cnf(p8;, negated_conjecture)

p6(Z60, Teo) cnf(p6,, negated_conjecture)
) cnf(p4s, negated_conjecture)
) ( )
) (

p3(x46, Ta6 cnf(p3g, negated_conjecture

pa(xo7, Tar cnf(p2-, negated_conjecture)

D19(T24, T2a) cnf(pl9g, negated_conjecture)

pi7(x17, 217) enf(pl74, negated _conjecture)

p15(210, Z10) enf(pl5,,, negated_conjecture)

p13(x3, x3) cnf(pl3,, negated_conjecture)

(p11(z0, 21) and p11(zo, z2)) = pui(21, 22) cnf(plly,, negated _conjecture)

po(x71, T72) cnf(p9, 5, negated_conjecture)

ps(Tes, Teg) cnf(p8, 4, negated _conjecture)

pe(T61, Te2) cnf(p6, 5, negated _conjecture)

pa(T54,X55) cnf(p4,4, negated _conjecture)

p3(xa7, Tas) cnf(p3; 7, negated _conjecture)

pg (228, Z29) cnf(p2,5, negated_conjecture)
(p19(z24, x25) and p1g(xag, Tag)) = p1o(T25, Tag) enf(p19, 4, negated _conjecture)
(p17(217, 218) and pi7(r17,219)) = p17(@18, T19) enf(p17,, negated _conjecture)
(p15(x10,11) and p15(x10,212)) = p15(T11, T12) cnf(pl5,,, negated_conjecture)
(p13(z3,24) and p13(x3,25)) = p13(x4,T5) cnf(pl3,,, negated _conjecture)
x37,x35) and py(xse, x34) and po1 (36, T37)) = poi1(x34, 35) cnf(p21,5, negated _conjecture)
F5(f7(fro(caa, fr2(cas, f12(cas, €26))), C22), Ca3), Ca7) cnf(p21,,, negated_conjecture)
(273, @75) and pg(x74,276)) = po(fiz2(xrs, 74), f12(X75, T76)) cnf(p9,5, negated _conjecture)
(z6,xg) and pa(x7,29)) = p13(fie(xe, z7), fr6(xs, Tg)) cnf(pl3,4, negated _conjecture)
(
(

(po(270, x71) and pg(x70, T72)
s(z67, T6s) and pg(wer, Teg)

6 (260, Z61) and pe (260, T62)
(pa(253, v54) and py(wss3, T55)
(746, 747) and p3(T46, T4s)
(p2(w27, 228) and pa(w27, 229)
9

)
)
)
)
)
)

vvlllillilllll

13, ZE15) and p3(1‘14,$16)) = p15(f18(.r13,x14), flg(I15,[E16)) cnf(p1527,negated,conjecture)
o(20, 222) and pg(x21,723)) = p17(fa0(w20, T21), fao(T22, 223)) cenf(p17,5, negated conjecture)
p2(x31,233) and pe(xs0,x32)) = p2(fr(xs0,231), fr(T32,233)) cnf(p2y9, negated_conjecture)
p13(2a9, 251) and ps(zs0,252)) = p3(f14(Ta9,50), f1a(xs51, T52)) enf(p3,,, negated _conjecture)
pa2(xs56, 5s) and ps(zs7,259)) = pa(fs(zs6, T57), f5(X58, T59)) cnf(p4s,, negated_conjecture)
p8(x637$65) and pg($64,$66)) = p6(f10($63,1‘64),f10(1‘65,$66)) cnf(p632,negated,conjecture)
P21 (f5(fr(fro(caa, fi2(cas, c26)), 24
P3(243, T44) = p21(f5(fr(fro(caa, fr12(cas,C26)), Ta2), T43), T44) cnf(p2134, negated_conjecture)
p21(fs(caz, co3), w77) = —por(fs(fr(fro(cas, fra(cas, c26)), c22), T77), Ca7) cnf(not_p21;5, negated _conjecture)
)
(

2),T43), Taa) = P3(Ta3,Ta4) cnf(p3s5, negated _conjecture)

P21 (f5(f7(fro(c2a, fia(cas, T39)), 238), Ta0), Ta1) = p21(fs(23s, f1a(fi6(f1s(f20(c20,%39), ¥40), T38), T41)), Ta1) cnf(p2154, n
(p21(f5(x38, 245), xa1) and pa1(f5(f7(fio(caa, €39), T38), T40), Ta5)) = P21 (f5(fr(fio(c2a, fi2(cos, T39)), T38), Ta0), Ta1) cnf|
D21 (f5(fr(fro(caa, f12(cas, @39)), €38), Ta0), a1) = D21 (f5(fr(fio(caa, ®39), T38), 40), f14(f16(f18(f20(c20, Z39), T40), T38), T41),

SYN641-1.p Harrison problem 4296

p15(f3(c19)) enf(f3_is_p15,, negated_conjecture)

p15(f3(c18)) cnf(f3_is_pl5,, negated _conjecture)
)

p11(xo, o cnf(plls, negated_conjecture)

D6 (Ta5, Tas) cnf(p6,, negated_conjecture)

pa(x36, T36) cnf(p4s, negated_conjecture)

pa(xar7, Ta7) cnf(p2g, negated_conjecture)

p16(1s, T18) cnf(pl6,, negated _conjecture)
p12(xs3,x3) cnf(pl2g, negated_conjecture)
pe(fs(f3(c19)), fs(c19)) cnf(pby, negated_conjecture)
pa(f5(f3(c1s)), f5(c1s)) cnf(p4,,, negated_conjecture)
pa(f5(f3(c19)), f5(c19)) cnf(p4;,, negated_conjecture)
pe(f7(f3(c18)), fr(cis)) cnf(p6, 4, negated_conjecture)
pe(f7(f3(c19)), f7(c19)) cnf(p6, 5, negated _conjecture)
pe(fs(f3(cis)), fs(cis)) cnf(p6, 4, negated_conjecture)

= pi15(216) cnf(plh, 5, negated_conjecture)
) enf(pl2,4, negated _conjecture)

) cnf(p6, 7, negated_conjecture)

) cnf(p6, g, negated _conjecture)

) cnf(p4, 4, negated_conjecture)
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p2($34,5€35) = pg(f3(5634),f3(.1735)) cnf(p220,negated,conjecture)
(p15(z14) and p1s5(z15)) = pis(fio(214, 215)) cnf(p15,, negated_conjecture)
(p11(z0, 21) and p11(zo, z2)) = pui(21, 22) cnf(pll,,, negated _conjecture)
(p6 (245, 246) and pe(xa5,247)) = po(Tas, Tar) cnf(p6ys, negated_conjecture)
(pa(z36, 237) and pa(xse, T38)) = pa(x37,T38) cnf(pdy,, negated _conjecture)
(p2(xa7, xeg) and pa(xa7, T29)) = p2(Tas, Ta9) cnf(p2,5, negated _conjecture)
(P16(218, ¥19) and pig(218, 20)) = Pr6(r19,220)  enf(pl6yg, negated conjecture)
(p12(x3,x4) and p1a(x3,25)) = p12(z4, Ts5) cnf(pl2,,, negated_conjecture)
—ps(f7(f10(f3(c19), f3(c18))), fo(fr(c1a), fr(c18))) cnf(not_p6ayg, negated conjecture)
p17(xs, To, f3(c19)) = (p12(f13(xs),c20) or p17(28, X9, C19)) enf(pl2,9, negated _conjecture)
p17(210, 211, f3(c18)) = (P12(f13(210), C20) OF P17(Z10, %11, C18)) cnf(pl25,, negated _conjecture)
p17($87279,619) = (p12(f13(I8), 820) or p17(I8,{E97 fg(Clg))) cnf(p1231,negated,conjecture)
p17(210, 211, €18) = (P12(f13(210), c20) or p17(210, 211, f3(C18))) cenf(p123,, negated _conjecture)
p6(x53,x55) and pe(Ts2,254)) = pe(folxs2, 53), fo(Ts4, T55)) cnf(p6s, negated_conjecture)
pa2(x30, 32) and pa(zs1,233)) = p2(f10(z30, 231), fro(xse, 33)) enf(p2,, negated _conjecture)
pa(x39, 41) and pa(z40,242)) = Pa(fra(z39, Ta0), f1a(xa1, 42)) cnf(p4s5, negated _conjecture)
p15(z14) and p1s5(215)) = pe(fs(fio(z14,215)), fo(fs(w14), fs(215)))  enf(pbsg, negated_conjecture)
p15(w14) and pi5(z15)) = pa(f5(fro(21a, 715)), fr14(f5(214), f5(215))) cnf(p4s7, negated_conjecture)
p15(w14) and pi5(z15)) = pe(fr(fro(214,715)), fo(fr(x14), f7(215))) cnf(p6g, negated_conjecture)
p2(w26, T23) and pis(Tas, T22) and pi1(ro4, x21) and pi7(w24, Tas, T26)) = p17(T21, T22, T23) enf(pl739, negated_conjectur
p15(214) and pi5(z15)) = (p12(fi3(x12), c20) or pr7(w12, 213, ¥14) OF Pr7(T12, T13, f1o(Z14,T15))) enf(p12,, negated conj
p15($14) and p15($15) and p17($12,$13,$15)) = (p12(f13($12),620) or p17($12,$137f10($147$15))) cnf(p1241,negated,cor
p15(x14) and pis(x15) and pi7(z12, 213, 214) and pi7(x12, 213, fio(T14, 215))) = (P12(f13(x12), c20) or p17(x12, 13, %15))

SYN642-1.p Harrison problem 4297

p15(f3(c19)) enf(f3_is_p15,, negated_conjecture)

p15(f3(c18)) cnf(f3_is_pl5,, negated _conjecture)
)

NN N N N N N N S

p11(xo, o cnf(plls, negated_conjecture)

D6 (T45, T45) cnf(p6,, negated_conjecture)

pa(x36, T36) cnf(p4s, negated_conjecture)

p2(xa7, Tar) cnf(p2g, negated_conjecture)

p16(1s, T18) cnf(pl6,, negated _conjecture)

p12(x3,x3) cnf(pl2g, negated_conjecture)

pe(fs(f3(c19)), fs(c19)) cnf(pby, negated_conjecture)

pa(f5(f3(c1s)), f5(c1s) cnf(p4,,, negated_conjecture)

Pa(f5(f3(c19)), f5(c19)) cnf(p4;,, negated_conjecture)

pe(f7(f3(c18)), fr(cis)) cnf(p6, 4, negated_conjecture)

pe(f7(f3(c19)), f7(c19)) cnf(p6, 5, negated _conjecture)

pe(fs(f3(cis)), fs(cis)) cnf(p6, 4, negated_conjecture)

(p15(x17) and pa(x17,216)) = p15(T16) cnf(plh, 5, negated_conjecture)

p11(xe, 27) = pr2(fis(xe), f1s3(x7)) enf(pl2,4, negated_conjecture)

p2(250,251) = pe(fs(s0), fs(xs51)) cnf(p6, 7, negated _conjecture)

D2(%a8, Ta9) = pe(fr(Tas), f7(xa9)) cnf(p6, g, negated_conjecture)

D2(xaz, Taa) = pa(fs5(xa3), f5(x44)) cnf(p4, 4, negated_conjecture)

p2(x3a,235) = pa(fs(xsa), f3(xss)) cnf(p2,, negated_conjecture)

(p15(214) and p15(w15)) = p15(fio(@14, T15)) cenf(p15,;, negated _conjecture)

(p11(z0, 1) and p11(x0,22)) = p11(x1,22) cnf(pll,,, negated_conjecture)

(p6 (w45, x46) and pg(xas5,47)) = pe(Ta6, Tar) cnf(p6yg, negated _conjecture)

(pa(236, 237) and pa(w3e, v3s)) = palzs7,z38)  cnf(pdyy, negated conjecture)

(p2(z27, w28) and pa(za7,29)) = p2(w2s,729)  cnf(p2y5, negated_conjecture)

(p16(z18, 219) and pig(x18,T20)) = p1e(T19,T20) enf(pl6,4, negated _conjecture)

(p12(3,24) and p1a(x3,25)) = pi2(x4,T5) enf(pl2,,, negated_conjecture)

—pe(fs(f10(f3(c10), f3(c1s))), fo(fs(c10), fs(c1s)))  cnf(not_p6yg, negated conjecture)

p17(xs, g, f3(c19)) = (p12(fiz(zs), ca0) or pr7(ws, o, c19))  cnf(pl2y9, negated _conjecture)

pi7(z10, 711, f3(c18)) = (P12(f13(@10), c20) o p17(T10, 711, ¢18))  enf(pl254, negated_conjecture)

p17(xs, o, c19) = (p12(fi3(xs),ca0) or pr7(as, xg, f3(c19))) enf(pl24,, negated _conjecture)
p17(x10, 211, c18) = (P12(f13(x10), c20) or pr7(x10, 211, f3(C18))) cnf(pl25,, negated _conjecture)

( 6(53, T55) and pe(Ts52,754)) = pe(fo(Ts2,53), fo(Ts4, T55)) cnf(p633, negated conjecture)

(p2(z30, w32) and p2(x31,733)) = p2(fio(zs0, ¥31), fro(za2,¥33))  cnf(p234, negated conjecture)

(Pa(w39,741) and ps(Ta0,742)) = pa(fra(z39,210), f14(Ta1,242)) cnf(p4s;, negated_conjecture)
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(p15(z14) and pi5(z15)) = pe(fs(fio(z14,715)), fo(fs(21a), fs(215)))  cnf(pbse, negated_conjecture)

(p15(214) and p15(w15)) = pa(fs(fro(w14,215)), f1a(fs(w14), f5(215))) cnf(p4s7, negated_conjecture)

(p15(x14) and p15(w15)) = pe(fr(fro(w14,215)), fo(fr(214), fr(215))) cnf(p6g, negated conjecture)

(p2(26, x23) and pig(x2s5, Ta2) and pr11(waq, x21) and pi7(2ag, Tas, T26)) = p17(T21, T22, Ta3) cnf(pl759, negated_conjectur
(p15(214) and p15(w15)) = (P12(f13(z12), c20) or p17(T12, 13, T14) OF P17(T12, 213, f10(T14,215))) enf(pl2,,, negated_conje
(p15(214) and p15(w15) and pi7(z12, 213, 715)) = (P12(f13(212), c20) or pi7(212, 713, f10(T14, %15))) enf(p12,,, negated_cor
(p15(214) and pi5(215) and pi7(212, 213, £14) and pi7(z12, 213, fro(®14, 715))) = (P12(f13(212), c20) or P17(T12, 213, 215))

SYN643-1.p Harrison problem 4298

p15(f3(c19)) enf(f3_is_p15,, negated_conjecture)

p15(f3(c1s)) cnf(f3_is_pl5,, negated _conjecture)
)

p11(xo, o cnf(plls, negated_conjecture)

P6(T45, Ta5) cnf(p6,4, negated_conjecture)

pa(x36, T36) cnf(p4s, negated_conjecture)

pa(227, Ta7) cnf(p2g, negated_conjecture)

p16(%18, T18) cnf(pl6,, negated _conjecture)

p12(x3, x3) cnf(pl2g, negated_conjecture)

pe(fs(fs(c19)), fs(cig)) cnf(p6y, negated_conjecture)

pa(f5(f3(c1s)), f5(c1s) cnf(p4,,, negated_conjecture)
pa(f5(f3(c19)), f5(c19)) cnf(p4,,, negated _conjecture)
pe(f7(f3(c18)), fr(cis)) cnf(p6, 4, negated_conjecture)
pe(f7(f3(c19)), fr(c19))  enf(p6,3, negated_conjecture)
pe(fs(fs(cis)), fs(cis)) cnf(p6, 4, negated_conjecture)

(p15(z17) and pa(z17,216)) = p15(z16) cnf(pl5,5, negated_conjecture)
p11(xe, 27) = pr2(fis(xe), f13(x7)) enf(pl2,4, negated_conjecture)
P54, T55) = pe(fs(ws4), fs(xs5)) cnf(p6, 7, negated_conjecture)
p2(xs52,T53) = pe(fr(Ts2), fr(xs3)) cnf(p6, g, negated _conjecture)
p2(x39,a0) = pa(fs(x39), f5(xa0)) cnf(p4, g, negated_conjecture)
p2(z34,235) = p2(f3(x34), f3(x35)) cnf(p2,y, negated_conjecture)

(p15(214) and p15(w15)) = p15(fio(@1a, T15)) cenf(pl5,;, negated _conjecture)

(p11(xo, 1) and p11(xo,x2)) = p11(w1,22) cnf(pll,,, negated_conjecture)

(p6(x45, x46) and pg(xas5,x47)) = pe(Ta6, Tar) cnf(p6yg, negated _conjecture)

(pa(236, x37) and pa(w3e, ¥3s)) = palzsr,z3s)  cnf(pdyy, negated_conjecture)

(p2(x27, x2g) and pao(xa7, x29)) = pa(Tas,Tag) cnf(p2,5, negated_conjecture)

(p16(z18, 219) and pig(x18,T20)) = p16(T19,T20) enf(pl6,4, negated _conjecture)

(p12(w3,24) and pi2(x3,75)) = p1a(24,Ts5) cenf(p12,7, negated conjecture)

= pa(f5(fio(fs(ero), f3(c1s))), fo(fs(c10), fs(cis)))  cnf(not_pdyg, negated conjecture)

p17(xs, To, f3(c19)) = (p12(fi3(xs),c20) or p17(x8, X9, C19)) cnf(pl2,9, negated _conjecture)
p17(z10, 211, f3(c1s)) = (pi2(fis(x10), c20) or P17(210, 211, C18)) cnf(pl25,, negated_conjecture)

p17(x87x9,c19) = (p12(fis(xs), ca0) or pr7(xs, x9, f3(c19))) enf(pl24,, negated _conjecture)
p17(z10, 211, c18) = (P12(f13(x10), c20) or pr7(x10, 211, f3(C18))) enf(pl25,, negated _conjecture)

( 6(1'4873350) and p6($49,x51)) = p6(f14(m48,x49) f14(1‘50,$51)) cnf(p633,negated,conjecture)

(p2(z30, w32) and p2(x31,733)) = p2(fio(zs0, ¥31), fro(za2, ¥33))  cnf(p234, negated _conjecture)

(Pa(Ta2,744) and py(wa1,243)) = pa(fo(Tar, Ta2), fo(Ta3,44)) cnf(p4s;, negated conjecture)

(p15(714) and p15(715)) = Pﬁ(fs(f1o(93147$15)) fra(fs(x1a), fs(x15))) cnf(p634, negated _conjecture)

(p15(214) and p15(z15)) = pa(f5(fro(x14, 215)), fo([f5(x14), f5(215))) cnf(p4s,, negated _conjecture)

(p15(z14) and pis(215)) = pe(fr(fio(z14,215)), f1a(fr(z14), fr(215)))  cnf(pbss, negated_conjecture)

(pg(l‘gﬁ, CC23) and Pis (1‘25, ZEQQ) and pll(ﬁC24, CEQl) and p17($24, o5, 1'26)) = p17(x21, 22, Igg) Cnf(p1739, negated,conjectur

(p15(214) and pi15(w15)) = (P12(f13(212), c20) or p17(T12, 213, T14) OF P17(T12, 213, f10(T14, T15))) cnf(pl2,4, negated_conje

(p15(214) and pis(15) and pi7(212, 213, %15)) = (P12(f13(212), c20) or p17(Z12, 213, fio(T14, 15))) cenf(p12,;, negated _cor

(p15(214) and pi5(x15) and pr7(z12, 213, 214) and pi7(T12, 213, fro(T14,215))) = (P12(f13(z12), c20) or p17(T12, 13, T15))

SYNT720-1.p Synthetic domain theory for EBL
include(’Axioms/SYN001-0.ax’)

SYN721+4+1.p Peter Andrews Problem LX1
(r(a,b) and Va: (Jy: r(z,y) = q(z,x)) and Yu,v: (¢(u,v) = Vz:r(z,v))) = Jw: (r(b,w) and ¢(w, a)) fof(lxy , conjectur

SYN721-1.p Peter Andrews Problem LX1
r(a,b) cnf(lx1q, negated_conjecture)
r(a,b) = q(a,a) cnf(lx1y, negated_conjecture)
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q(a,b) = r(c,b) cnf(Ix13, negated_conjecture)
q(a,a) = —r(b,a) cnf(lx14, negated_conjecture)

SYN722+41.p Peter Andrews Problem THM119
=Vz: ((p(2) or r(z)) and ¢(z)) and Va: 3y: (p(z) or —~¢(z) or ~¢(y) or = ¢(c) or = ¢q(d)) and (—p(a) or = p(b)) fof(thmy1g

SYN723+41.p Peter Andrews Problem THM138

du: Vy: (p(x) <= py)) < (Fr:q(z) < Vy:r(y)) < (Cu:Vy: (¢() <= q(y) <= Cu:rr)
Yy: s(y))) <= (Fz: Vy: (r(z) = r(y)) <= (Fz: s(z) <= Yy: p(y)) <= (Qz: Vy: (s(z) <= s(y)) <
(Fz: p(z) = Yy: q(v))))))) fof(thm;ss, conjecture)

SYN724+1.p Peter Andrews Problem THM31

Vo: (r(z) = s(z)) <= Va: ((r(z) and s(z)) <= r(x)) fof(thmgy, conjecture)

SYN724-1.p Peter Andrews Problem THM31

r(a) = s(a) cnf(thm313, negated_conjecture)

r(skq) or r(sks) cnf(thm31,, negated_conjecture)

(r(ske) and s(ska)) = r(skp) cnf(thm31g, negated_conjecture)

s(sky) = r(sks) cnf(thm3149, negated_conjecture)

(r(sks) and s(ski)) = —s(ska) cnf(thm31,5, negated_conjecture)

SYN725+4+1.p Peter Andrews Problem THM39
Va: (r(z) or (s(z) < (r(z) and s(x)))) = Va: (r(z) = s(x)) fof(thmgsg, conjecture)

SYN726+1.p Peter Andrews Problem THM400

(Vz,y,2: ((p(z,y) and p(y,2)) = p(,2)) and Vz,y,2: ((¢(z,y) and q(y,2)) = q(z,2)) and Yz, y: (¢(z,y) =
q(y,x)) and Vz,y: (p(z,y) or q(x,y))) = Va,y: plx,y)) or Va,y: q(z,y) fof(thmygg, conjecture)

SYNT726-1.p Peter Andrews Problem THM400

(p(a,b) and p(b,c)) = p(a,c) cnf(thm400,, negated_conjecture)
(g(a,b) and ¢(b,c)) = q(a,c) cnf(thm4002, negated_conjecture)
q(a,b) = q(b,a) cnf(thm4003, negated_conjecture)

p(a,b) or g(a,b) cnf(thm4004, negated conjecture)

= p(sky,sks) cnf(thm4005, negated_conjecture)

—q(sks, sky) cnf(thm400g, negated_conjecture)

SYN727+1.p Peter Andrews Problem THMG68
(Vz: likes(z, bruce) and Vy: (3z: likes(y, z) = likes(lyle,y))) = Ju: Vo: likes(u, v) fof(thmgsg, conjecture)

SYN727-1.p Peter Andrews Problem THM68

likes(a, bruce) enf(thm68;, negated_conjecture)

likes(a,b) = likes(lyle,a) cnf(thm68,, negated_conjecture)
—likes(a, ski(a)) cnf(thm683, negated_conjecture)

SYN728+1.p Peter Andrews Problem THMG69
(Va: (3y: p(x,y) = Vz: p(z,2)) and Vr: 3s: (p(r,s) or (m(r) and ¢(f(r,s)))) and Vw: (¢(w) = -m(g(w)))) =
Vu: Ju: (p(g(u),v) and p(u,w)) fof(thmey, conjecture)

SYN728-1.p Peter Andrews Problem THMG69

p(a,b) = plc,c) cnf(thm69;, negated_conjecture)

m(a) or p(a,sk;(a)) cnf(thm692, negated_conjecture)
q(f(a,ski(a))) or p(a,ski(a)) cnf(thm693, negated _conjecture)
m(g(a)) = —q(a) cnf(thm69,, negated_conjecture)
p(ska,ska) = —p(g(sks),a) cnf(thm69s, negated_conjecture)

SYN729+1.p Peter Andrews Problem THMT72

(Vo: Jy: (p(z) = (l(z,g(h(y))) and p(y))) and Vw: (p(w) = (p(g(w)) and p(h(w))))) = Va: (p(z) =
Fy: (I(z,y) and p(y))) fof(thmyo, conjecture)

SYNT729-1.p Peter Andrews Problem THM72

p(a) = I(a, g(h(ski(a)))) cnf(thm72;, negated_conjecture)
p(a) = p(ski(a)) cnf(thm72,, negated_conjecture)

p(a) = p(g(a)) cnf(thm723, negated_conjecture)

p(a) = p(h(a)) enf(thm724, negated_conjecture)

p(sks) cnf(thm725, negated_conjecture)

p(a) = —l(ske,a) cnf(thm72¢, negated_conjecture)

SYN730+41.p Peter Andrews Problem THM75
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Fo: Vj: 3¢: ((p(a, 4, h(7)) or p(v, 4, k(5))) = p(v,j,q))  fof(thmrs, conjecture)
SYN731+41.p Peter Andrews Problem X2150

Jw: (Vz: Jy: plw, z,y) = Jz: p(z,z,w)) fof(x2150, conjecture)
SYN731-1.p Peter Andrews Problem X2150

p(a,b,sky (b, a)) cnf(x21501, negated _conjecture)
- p(a,a,b) cnf(x21504, negated_conjecture)

SYN731A5.p TPS problem X2150

cP: $i — $i — $i — %o thf(cP, type)

Jw: $i: (Va: 8i: Jy: $i: (cPQwQzQy) = Iz: $i: (cPQzQzQw)) thf(cX2150, conjecture)

SYN732+1.p Peter Andrews Problem X3411

Vy: (Va: p(x,y) = Yu:q(u,y)) = Fz: (Fo:p(v,2) = Jw: (p(z,w) or g(w, 2))) fof(x3411, conjecture)
SYN732A5.p TPS problem X3411

cQ: $i — $i — $o thf(cQ, type)

cP:$i — 8i— 80 thf(cP, type)

Vxy: $i: (Vxx: $i: (cP@xx@xy) = Vxu: $i: (cQ@xu@xy)) = Ixz: $i: (Ixv: $i: (cPQxv@xz) = Ixw: $i: (cP@xzQxw or cQQxs
SYN733+1.p Peter Andrews Problem Y2141

Va: Jy: (p(x) and (¢(y) or ¢(x))) = Jz: (p(2) and ¢(2)) fof(y2141, conjecture)

SYN734-1.p PSAT - K=4 C=20 V=4 D=1.2

ssRr(u, skfy (u)) cnf(clausey , negated_conjecture)

(ssRr(u,v) and ssPv4(v)) = (ssPvy(u) or ssPva(u) or ssPvy(u)) cnf(clauses, negated_conjecture)

(ssRr(u,v) and ssPv3(v)) = (ssPvy(u) or ssPva(u) or ssPvs(u)) cnf(clauses, negated_conjecture)

(sbRr(u,v) and ssPvy(u) and ssPva(u)) = (ssPvy(v) or ssPvs(u)) cnf(clausey, negated_conjecture)

(ssRr(u, v) and ssPvy(u) and ssPvs(u) and ssPvy(u)) = ssPva(v) cnf(clauses, negated_conjecture)

(ssRr(u, v) and ssPvy(v) and ssPvs(u) and ssPvy(u)) = ssPva(u) cnf(clauses, negated_conjecture)

(ssRr(u, v) and ssPv4(v) and sstl( ) and ssPva(u)) = —ssPvs(u) cnf(clauser, negated_conjecture)

(ssRr(u,v) and ssRr(u,w)) = (ssPvy(v) or ssPvy(w) or ssPvy(u) or ssPvy(u)) cnf(clauseg, negated_conjecture)
(ssRr(u,v) and ssRr(u,w) and ssPva(u)) = (ssPva(v) or ssPvy(w) or ssPvy(u)) cnf(clauseg, negated_conjecture)
(ssRr(u,v) and ssPv4(v) and ssRr(u,w)) = (ssPvs(w) or ssPvy(u) or ssPvs(u)) cnf(clause;o, negated_conjecture)
(ssRr(u, v) and ssPvs(v) and ssRr(u,w) and ssPvy(u)) = (ssPvs(w) or ssPvs(u)) cnf(clauses, negated_conjecture)
(ssRr(u, v) and ssPv4(v) and ssRr(u,w) and ssPvy(u)) = (ssPvy(w) or ssPva(u)) cnf(clause; o, negated_conjecture)
(ssRr(u,v) and ssPvy(v) and ssRr(u,w) and ssPvy(u)) = (ssPvy(w) or ssPvy(u)) cnf(clause; 3, negated_conjecture)
(ssRr(u,v) and ssPv4(v) and ssRr(u,w) and ssPvy(u)) = (ssPvs(w) or ssPvy(u)) cnf(clauses 4, negated_conjecture)
(ssRr(u,v) and ssPv4(v) and ssRr(u, w) and ssPvs(w)) = (ssPvy(u) or ssPva(u)) cnf(clause; s, negated_conjecture)
(ssRr(u, v) and ssPvy(v) and ssRr(u,w) and ssPva(u) and ssPvy(u)) = ssPva(w) cnf(clause; g, negated_conjecture)
(ssRr(u, v) and ssPvs(v) and ssRr(u,w) and ssPvy(w) and ssPva(u)) = —ssPva(u) cnf(clause; 7, negated_conjecture)
(ssRr(u,v) and ssRr(u, w) and ssRr(u,x) and ssPvy(u)) = (ssPvy(v) or ssPvs(w) or ssPvy(x)) cnf(clause; g, negated_co
(ssRr(u,v) and ssPv4(v) and ssRr(u,w) and ssRr(u,x) and ssPvy(u)) = (ssPvg(w) or ssPvs(x)) cnf(clause;g, negated_c
(ssRr(u,v) and ssPvs(v) and ssRr(u,w) and ssPvy(w) and ssRr(u, z)) = (ssPvs(x) or ssPvy(u)) cnf(clausesg, negated_c
(ssRr(u,v) and ssPvy(v) and ssRr(u,w) and ssPvy(w) and ssRr(u, z) and ssPvy(u)) = ssPvs(z) cnf(clauses, negated ¢
SYN735-1.p PSAT - K=4 C=20 V=4 D=1.8

ssRr(u, skfy (u)) cnf(clausey , negated_conjecture)

ssRr(u,v) = (ssPvy(v) or ssPvy(u) or ssPvs(u) or ssPvy(u)) cnf(clauses, negated_conjecture)

(ssRr(u, v) and ssPva(v) and ssPva(u) and ssPvy(u)) = ssPvs(u) cnf(clauses, negated_conjecture)

(ssRr(u,v) and ssRr(u,w)) = (ssPvs(v) or ssPva(w) or ssPvy(u) or ssPvs(u)) cnf(clausey, negated_conjecture)
(ssRr(u, v) and ssRr(u,w) and ssPvy(u)) = (ssPvs(v) or ssPva(w) or ssPva(u)) cnf(clauses, negated_conjecture)
(ssRr(u, v) and ssPv4(v) and ssRr(u,w)) = (ssPva(w) or ssPva(u) or ssPvs(u)) cnf(clauseg, negated_conjecture)
(ssRr(u,v) and ssRr(u,w) and ssPvy(u)) = (ssPvy(v) or ssPvs(w) or ssPvy(u)) cnf(clauser, negated_conjecture)
(ssRr(u,v) and ssRr(u,w) and ssPvy(u) and ssPvy(u)) = (ssPvy(v) or ssPvs(w)) cnf(clauseg, negated_conjecture)
(ssRr(u,v) and ssRr(u, w) and ssPv(u) and ssPva(u)) = (ssPvy(v) or ssPva(w)) cnf(clauseg, negated_conjecture)
(ssRr(u, v) and ssPvs(v) and ssRr(u,w) and ssPvy(u)) = (ssPvyi(w) or ssPva(u)) cnf(clauses g, negated_conjecture)
(ssRr(u, v) and ssPvy(v) and ssRr(u,w) and ssPvs(u)) = (ssPvs(w) or ssPva(u)) cnf(clauses 1, negated_conjecture)
(ssRr(u,v) and ssPvy(v) and ssRr(u,w) and ssPvy(w)) = (ssPva(u) or ssPvs(u)) cnf(clause; o, negated_conjecture)
(ssRr(u,v) and ssPvz(v) and ssRr(u,w) and ssPvy(u) and ssPV4( )) = ssPvs(w) cnf(clause; 3, negated_conjecture)
(ssRr(u,v) and ssPvs(v) and ssRr(u, w) and ssRr(u,x)) = (ssPvy(w) or ssPvs(x) or ssPva(u)) cnf(clauses 4, negated_co
(ssRr(u,v) and ssPv4(v) and ssRr(u,w) and ssRr(u,z) and ssPvs(u)) = (ssPvs(w) or ssPvy(x)) cnf(clauses s, negated_c
(ssRr(u, v) and ssPvy(v) and ssRr(u,w) and ssRr(u,z) and ssPva(u)) = (ssPvs(w) or ssPva(x)) cnf(clausesq, negated_c
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(ssRr(u,v) and ssPvs(v) and ssRr(u,w) and ssPvy(w) and ssRr(u,z)) = (ssPva(x) or ssPvs(u)) cnf(clause 7, negated _c
(ssRr(u,v) and ssPvs(v) and ssRr(u,w) and ssPva(w) and ssRr(u, z)) = (ssPvs(x) or ssPva(u)) cnf(clause; s, negated_c
(ssRr(u, v) and ssPvs(v) and ssRr(u,w) and ssRr(u,z) and ssPvy(u)) = (ssPva(w) or ssPva(x)) cnf(clauseg, negated_c
(ssRr(u,v) and ssPv4(v) and ssRr(u, w) and ssPvy(w) and ssRr(u, z)) = (ssPva(x) or ssPvy(u)) cnf(clausey, negated_c
(ssRr(u,v) and ssPvz(v) and ssRr(u,w) and ssPvy(w) and ssRr(u, z) and ssPvy(u)) = ssPvy(z) enf(clauses, negated ¢

SYN738-1.p PSAT - K=4 C=20 V=8 D=1.8

ssRr(u, skfy (u)) cnf(clausey , negated_conjecture)

(ssRr(u,v) and ssPvz(v) and ssPvg(u)) = (ssPvy(u) or ssPvs(u)) cnf(clauses, negated_conjecture)

ssRr and ssPvs(u) and ssPvg(u)) = (ssPva(v) or ssPva(u)) cnf(clauses, negated_conjecture)

ssRr(u,v) and ssPvs(v) and ssPva(u)) = (ssPvy(u) or ssPvy(u)) cnf(clausey, negated_conjecture)

ssRr(u,v) and ssPv7(v) and ssPvs(u) and ssPvy(u)) = ssPvg(u) cnf(clauses, negated_conjecture)

ssRr(u,v) and ssPvs(v) and ssRr(u,w)) = (ssPvs(w) or ssPvg(u) or ssPvg(u)) cnf(clauseg, negated_conjecture)

(
,v) and ssRr(u, w) and SSPV4(u ) = (ssPvs(v) or ssPvs(w) or ssPvs(u) cnf(clauser, negated_conjecture)

(ssRr(u,v)

(ssRr(u,v)

(ssRr(u, v)

(ssRx(u, v) )

(ssRr(u, v) ) v

(ssRr(u,v) and ssPvg(v) and ssRr(u,w) and ssPvy(w)) = (ssPvs(u) or ssPvz(u)) cnf(clauseg, negated_conjecture)
(ssRr(u,v) and ssPvg(v) and ssRr(u,w) and ssPvy(u) and ssPvs(u)) = ssPvg(w) cnf(clausey, negated_conjecture)
(ssRr(u,v) and ssPv7(v) and ssRr(u, w) and ssPvs(u) and ssPvg(u)) = ssPvg(w) cnf(clause;o, negated_conjecture)
(ssRr(u, v) and ssPvz(v) and ssRr(u,w) and ssPvs(u) and ssPvg(u)) = ssPvr(w) cnf(clause; 1, negated_conjecture)
(ssRr(u, v) and ssPvs(v) and ssRr(u,w) and ssPvy(u) and ssPvg(u)) = ssPvr(w) cnf(clause; 2, negated_conjecture)
(ssRr(u,v) and ssPv7(v) and ssRr(u, w) and ssPvy(u) and ssPva(u)) = ssPvy(w) cnf(clauses s, negated_conjecture)
(ssRr(u,v) and ssPvz(v) and ssRr(u,w) and ssPva(w) and ssPvy(u)) = ssPvg(u) cnf(clause; 4, negated_conjecture)
(ssRr(u,v) and ssPvs(v) and ssRr(u, w) and ssPva(w) and ssPva(u)) = ssPvr(u) cnf(clause; s, negated_conjecture)
(ssRr(u, v) and ssPv4(v) and ssRr(u,w) and ssPvs(w) and ssPvy(u)) = —ssPvs(u) cnf(clauses g, negated_conjecture)
(ssRr(u, v) and ssPvz(v) and ssRr(u,w) and ssRr(u,x)) = (ssPvs(w) or ssPvs(z) or ssPvy(u)) cnf(clause; 7, negated_co
(ssRr(u,v) and ssPvg(v) and ssRr(u, w) and ssRr(u, z) and ssPvs(u)) = (ssPvs(w) or ssPvg(x)) cnf(clause; s, negated_c
(ssRr(u,v) and ssPvs(v) and ssRr(u,w) and ssRr(u,z) and ssPvs(u)) = (ssPvg(w) or ssPv4(x)) cnf(clause;g, negated_c
(ssRr(u,v) and ssPvg(v) and ssRr(u, w) and ssPvs(w) and ssRr(u, z) and ssPvy(u)) = ssPvs(x) cnf(clauses, negated_c
(ssRr(u,v) and ssPvs(v) and ssRr(u,w) and ssPvy(w) and ssRr(u, z) and ssPvz(u)) = ssPvr(z) cnf(clauses, negated ¢

SYN768-1.p PSAT inverse problem - K=4 C=20 V=4 D=1.6

(v))

,v) and ssPv4(u) and ssRr(w,v) and ssRr(v, z) and ssPva(v)) = (ssPva(w) or ssPvy(z)) cnf(clauseg, negated _c
) (v))
1

ssRr(skfs(u), u) cnf(clauses , negated_conjecture)

ssRr(u, skfs(u)) cnf(clauses, negated_conjecture

(ssRr(u,v) and ssPva(u) and ssPvs(u)) = (ssPva(v) or ssPvy(u)) cnf(clauses, negated_conjecture)

(ssRr(u,v) and ssPva(u) and ssPvy(u)) = (ssPvy(v) or ssPvs(u)) cnf(clausey, negated_conjecture)

(ssRr(u, v) and ssPvy(u) and ssPvy(v)) = (ssPva(v) or ssPvs(v)) cnf(clauses, negated_conjecture)

(ssRr(u,v) and ssPvy(v) and ssPvs(u) and ssPvy(u)) = ssPvy(u) cnf(clauseg, negated _conjecture)

(ssRr(u,v) and ssRr(v,w)) = (ssPva(u) or ssPvy(w) or ssPvy(v) or ssPvs(v)) cnf(clauser, negated_conjecture)
(ssRr(u,v) and ssRr(w,v) and ssPvy(v)) = (ssPvs(u) or ssPvy(w) or ssPvs(v)) cnf(clauseg, negated_conjecture)
(ssRr(u, v) and ssRr(v,w) and ssPvy(w)) = (ssPva(u) or ssPva(v) or ssPvy(v)) cnf(clauseg, negated_conjecture)
(ssRr(u, v) and ssPvy(u) and ssRr(v,w)) = (ssPvs(w) or ssPva(v) or ssPvy(v)) cnf(clauseo, negated_conjecture)
(ssRr(u,v) and ssRr(u,w) and ssPvy(u) and ssPvs(u)) = (ssPvs(v) or ssPva(w)) cnf(clauses 1, negated_conjecture)
(ssRr(u,v) and ssPvy(u) and ssRr(v,w) and ssPvy(v)) = (ssPvs(w) or ssPvy(v)) cnf(clause; 2, negated _conjecture)
(ssRr(u,v) and ssPvs(u) and ssRr(w,v) and ssPvy(v)) = (ssPvs(w) or ssPvs(v)) cnf(clause; s, negated_conjecture)
(ssRr(u, v) and ssPva(u) and ssRr(v,w) and ssPvs(v)) = (ssPvy(w) or ssPva(v)) cnf(clause; 4, negated _conjecture)
(ssRr(u,v) and ssPvs(u) and ssRr(v,w) and ssPva(w) and ssPvs(v)) = ssPva(v) cnf(clauses 5, negated_conjecture)
(ssRr(u, v) and ssPvy(u) and ssRr(w, v) and ssPvy(w) and ssPvy(v)) = —ssPvy(v) cnf(clause; g, negated_conjecture)
(ssRr(u,v) and ssPvy(v) and ssRr(u, w) and ssRr(u,x)) = (ssPvy(w) or ssPvy(z) or ssPvy(u)) cnf(clause; 7, negated_co
(ssRr(u,v) and ssRr(v,w) and ssPv4(w) and ssRr(v, z) and ssPvy(x)) = (ssPva(u) or ssPvy cnf(clausesg, negated_c
(ssRr(u,v) (u) (w,v)

(ssRr(u, v) and ssPvs(u) and ssRr(v,w) and ssPvy(w) and ssRr(v, x)) = (ssPva(z) or ssPvs cnf(clauses, negated_c
(ssRr(u, v) and ssPv4(u) and ssRr(v,w) and ssPvs(w) and ssRr(v, z) and ssPvy(z)) = —ssPvy(v) cnf(clauses; , negated
(ssRr(u,v) and ssPv4(u) and ssRr(w, v) and ssPvy(w) and ssRr(v, ) and ssPvy(z)) = —ssPvy(v) cnf(clausess, negated
SYN772-1.p PSAT inverse problem - K=4 C=20 V=8 D=1.6

ssRr(skfs(u), u) cnf(clauses , negated_conjecture)

ssRr(u, skfa(u)) cnf(clauses, negated_conjecture)

ssRr(u,v) = (ssPvs(v) or ssPvs(u) or ssPvs(u) or ssPvg(u)) cnf(clauses, negated_conjecture)

(ssRr(u,v) and ssPv7(u)) = (ssPva(v) or ssPvs(u) or ssPvg(u)) cnf(clausey, negated_conjecture)

(ssRr(u,v) and ssPva(u)) = (ssPvy(v) or ssPvg(v) or ssPvz(v)) cnf(clauses, negated_conjecture)

(ssRr(u,v) and ssPvs(u) and ssPvy(u)) = (ssPvs(v) or ssPvs(u)) cnf(clauseg, negated_conjecture)

(ssRr(u, v) and ssPvy(v) and ssPvy(u)) = (ssPvs(u) or ssPvg(u)) cnf(clauser, negated_conjecture)
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(ssRr(u,v) and ssPvg(v) and ssPvy(v) and ssPvg(v)) = ssPva(u) cnf(clauseg, negated_conjecture)

(ssRr(u, v) and ssPv4(v) and ssPvs(u) and ssPvg(u)) = ssPva(u) cnf(clauseg, negated_conjecture)

(ssRr(u,v) and ssRr(v,w)) = (ssPvg(u) or ssPvg(w) or ssPvy(v) or ssPvg(v)) cnf(clauseo, negated_conjecture)
(ssRr(u,v) and ssRr(u, w) and ssPvs(u)) = (ssPvg(v) or ssPvy(w) or ssPvy(u) cnf(clause; 1, negated_conjecture)
(ssRr(u,v) and ssPvy(v) and ssRr(u,w) and ssPvg(u)) = (ssPvs(w) or ssPvg(u)) cnf(clause; o, negated_conjecture)
(ssRr(u,v) and ssPvs(v) and ssRr(u,w) and ssPvs(u)) = (ssPvy(w) or ssPvg(u)) cnf(clause; 3, negated_conjecture)
(ssRr(u, v) and ssPv4(v) and ser(u, w) and ssPvs(u)) = (ssPvs(w) or ssPvy(u)) cnf(clauses 4, negated_conjecture)
(ssRr(u, v) and ssPvs(u) and ssRr(w, v) and ssPvs(v)) = (ssPvs(w) or ssPvg(v)) cnf(clause; 5, negated_conjecture)
(ssRr(u,v) and ssPvg(u) and ssRr(w,v) and ssPvi(v)) = (ssPvz(w) or ssPvs(v)) cnf(clause; g, negated_conjecture)
(ssRr(u,v) and ssPvz(u) and ssRr(w,v) and ssPvs(v)) = (ssPvs(w) or ssPvy(v)) cnf(clause; 7, negated _conjecture)
(ssRr(u,v) and ssRr(v,w) and ssPv7(w) and ssPvr(v)) = (ssPvg(u) or ssPvy(v)) cnf(clause; s, negated_conjecture)
(ssRr(u,v) and ssPvg(v) and ssRr(u,w) and ssPvs(u) and ssPvz(u)) = ssPvs(w) cnf(clause; g, negated_conjecture)
(ssRr(u,v) and ssPvs(u) and ssRr(w, v) and ssPvs(w) and ssPvs(v)) = ssPvs(v) cnf(clauses, negated_conjecture)
(ssRr(u, v) and ssRr(v, w) and ssPvs(w) and ssRr(v,z)) = (ssPva(u) or ssPvg(x) or ssPvy(v)) cnf(clausess , negated_cor
(ssRr(u,v) and ssPvs(v) and ssRr(u,w) and ssPvy(w) and ssRr(u, z) and ssPvg(u)) = ssPvy(z) enf(clausess, negated ¢

SYN914-1.p Show that 11 > 10
Having at least eleven elements but allowing at most 10 is a contradiction.

=010 T =02 O T =03 O T =04 OF T = Q5 OF T = Qg OF & = Q7 OF & = ag OF T = Qg OT T = A1 cnf(at_mostyp, axiom
b1 # by cnf(at_least_11_1o, negated _conjecture)
b1 # b3 cnf(at_least_11_13, negated_conjecture

(
b1 # by cnf(at_least_11_14, negated_conjecture
b1 # bs cnf(at_least_11_15, negated_conjecture
b1 # bg cnf(at_least_11_1¢, negated_conjecture
b1 # by cnf(at_least_11_17, negated_conjecture
by # bg cnf(at_least_11_1g, negated_conjecture
by # by cnf(at_least_11_1g, negated_conjecture)
by # big cnf(at_least_11_119, negated_conjecture)
by # b1y cnf(at_least_11_111, negated_conjecture)
bo # b3 cnf(at_least_11_23, negated _conjecture)
by # by cnf(at_least_11_24, negated_conjecture)
by # bs cnf(at,least,l 1_25, negated_conjecture)
ba # bg cnf(at_least_11_24, negated_conjecture)
by £ by cnf(at_least_11_27, negated_conjecture)

( )
(

)
)
)
)
)
)

f
f

bo # bg cnf(at_least_11_2g, negated_conjecture
ba # by cnf(at_least_11_29, negated_conjecture)
by # bio cnf(at_least_11_249, negated_conjecture)
ba # b1y cnf(at_least_11 241, negated_conjecture)
bs # by cnf(at_least_11_34, negated_conjecture)
b3 # by cnf(at_least_11_35, negated _conjecture)
bs # bg cnf(at,least,l 1_36, negated_conjecture)
bs # by cnf(at_least_11_37, negated_conjecture)

( )
(

f
f

bs # bs cnf(at_least_11_3g, negated_conjecture
b3 # bg cnf(at_least_11_39, negated_conjecture)
bs # byg cnf(at_least_11_319, negated_conjecture)
b3 # b1 enf(at_least_11_311, negated_conjecture)
by # bs cnf(at_least_11_45, negated _conjecture)
by # bg cnf(at_least_11_44, negated_conjecture)
by # by cnf(at,least,l 1.47, negated_conjecture)
by # bs cnf(at_least_11_4g, negated_conjecture)
by # by cnf(at_least_11_4g, negated _conjecture)
by # b1g cnf(at_least_11_449, negated_conjecture)
by # b11 cnf(at_least_11 441, negated_conjecture)
bs # bg cnf(at_least_11_56, negated_conjecture)
bs # by cnf(at_least_11_57, negated_conjecture)
bs # bg cnf(at_least_11_5g, negated _conjecture)
bs # bg cnf(at_least_11_59, negated _conjecture)
bs # big cnf(at_least_11_519, negated_conjecture)
bs # b1y cnf(at_least_11_511, negated_conjecture)
bg # by cnf(at_least_11_67, negated_conjecture)
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bg # bs cnf(at_least_11_6g, negated_conjecture)
be # bg cnf(at_least_11_69, negated_conjecture)
bs # b1g cnf(at_least_11_619, negated_conjecture)
be 7 b1y cnf(at_least_11_611, negated_conjecture)
b7 # bg cnf(at_least_11_7g, negated_conjecture)
b7 # bg cnf(at_least_11_79, negated_conjecture)
b7 # big cnf(at_least_11_719, negated_conjecture)
b7 # b1y cnf(at_least_11_711, negated_conjecture)
bg # bg cnf(at_least_11_8g, negated _conjecture)
bg # b1 cnf(at_least_11_81¢, negated_conjecture)
bg # b11 cnf(at_least_11_841, negated_conjecture)
by # b1g cnf(at_least_11_9;9, negated_conjecture)
bg # b1y cnf(at_least_11_911, negated_conjecture)
b1o # b1y cnf(at_least_11_1011, negated_conjecture)

SYN915+1.p TRUE

$true fof(truth, conjecture)
SYN915-1.p FALSE
$false cnf(false_clause, negated _conjecture)

SYN915A4.p TRUE
include(’Axioms/LCL010"0.ax")
ivalid@(iatom@itrue) thf(truth, conjecture)

SYN916+1.p FALSE
$false fof(falsity, conjecture)

SYN916-1.p FALSE
$true cnf(true_clause, negated_conjecture)

SYN916A4.p FALSE
include(’Axioms/LCL010"0.ax")
ivalid@(iatom@ifalse) thf(falsity, conjecture)

SYN917+1.p Combined problems from Smullyan

(Vz: (((f(z) and g(x)) = h(z)) = 3y (f(y) and —g(y))) and (Vw: (f(w) =
h(z)))) = r: ((f(r)and h(r)) = g(r)) = Fu: (f(v) and g(v) and = h(v))
r(y,z)) and Va,y, z: ((r(z,y) and r(y, 2)) = r(z,2))) = Ve,y: (r(z,y) = r(z, n
h(z)) = 3Ja: (f(x) and —g(x))) and (Vw: (f(w) = g(w)) or Vz: (f(2) = h(z)))) = (¥r: ((f(r) and h(r))
g(r)) = Ju: (f(v) and g(v) and —h(v)))) and 3z: Vy: ((p(y) = q(z)) = (p(x) = ¢(z))) and (Vz: (p(z) and ¢(z))
(Va: p(z) and Va: q( ))) and ((Vz: p(x) or Va: q(z)) = Va: (p(z) or ¢(x))) and (Fz: (p(x) or ¢(z)) < (Fz: p(z) o
Vz: p(z)) and (3z: (p(z) and ¢(z)) = (32: p(x) and Ja: ¢(x))) and Vy: (Va: p(z) = p(y)) and (Vz: p(z) =

Jz: p(z)) and (- Hy p(y) = Yy: (Fz: p(x) = p(y))) and (Vz: (p(z) or ¢) <= (Va: ) and (3z: (p(z) and ¢) <=
(3z: p(z) and ¢)) and (Fz: ¢ <= ¢) and (Vz: ¢ <= ¢) and (Fz: (¢ = p(x)) = ( Jz: p(x))) and (Fz: (p(z) =

¢) < (Vz:p(z) = ¢) and (Vz: (¢ = p(z)) < (¢ = Va: p(x))) and (Va: (p(x) = ¢) <= (Gz:plx) =

c)) fof(prove_this, conjecture)

SYN918+1.p From Smullyan

(Va: (((f(z) and g(x)) = h(z)) = 3Jy: (f(y) and —g(y))) and (Vw: (f(w) = g(w)) or Vz: (f(2) = h(2)))) =

(Vr: ((f(r) and h(r)) = g(r)) = FJv: (f(v) and g(v) and = h(v))) fof(prove_this, conjecture)

SYN919+1.p From Smullyan

(Vx,y: (r(z,y) = r(y,z)) and Va,y, z: ((r(z,y) and r(y, 2)) = r(z,2))) = Vo,y: (r(z,y) = r(z,x)) fof(prove_this, co
SYN920+1.p From Smullyan

((Va: ((f(z) and g(z)) = h(z)) = Fz: (f(z) and ~g(x))) and (Vw: (f(w) = g(w)) or Vz: (f(2) = h(2)))) =

(Vr: ((f(r) and h(r)) = g(r)) = FJv: (f(v) and g(v) and = h(v))) fof(prove_this, conjecture)

SYN921+41.p From Smullyan

Jz: Vy: (p(y) = q(x)) = (p(z) = q(x))) fof(prove_this, conjecture)

SYN922+41.p From Smullyan
Vz: (p(z) and ¢(z)) <= (Va: p(x) and Vz: q(z)) fof(prove_this, conjecture)

SYN923+1.p From Smullyan
(Vz: p(x) or Va: q(z)) = Va: (p(z) or ¢(x)) fof(prove_this, conjecture)

g(w)) or Vz: (f(z) =
and ((Vz,y: (r(z,y) =
=
=

)
d (((va: ((f(z) and g(z))

r Ja: q(:

8
=
8]
o
=
&
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SYN924+1.p From Smullyan
Jz: (p(x) or ¢(z)) < (Jx: p(x) or Fz: q(x)) fof(prove_this, conjecture)

SYN925+41.p From Smullyan

Fy: (p(y) = Va: p(x)) fof(prove_this, conjecture)
SYN926+1.p From Smullyan

Jz: (p(x) and ¢(z)) = (Jz: p(x) and Jz: g(x)) fof(prove_this, conjecture)
SYN927+1.p From Smullyan

Vy: (Va: p(x) = p(y)) fof(prove_this, conjecture)
SYN928+1.p From Smullyan

Va: p(z) = Jz: p(x) fof(prove_this, conjecture)

SYN929+1.p From Smullyan

- Jy:ply) = Yy: (Fz:p(z) = ply)) fof(prove_this, conjecture)
SYN930+1.p From Smullyan

Va: (p(z) or ¢) <= (Vx: p(x) or c¢) fof(prove_this, conjecture)
SYN931+41.p From Smullyan

Jz: (p(z) and ¢) <= (Jz: p(z) and c) fof(prove_this, conjecture)

SYN932+41.p From Smullyan
dric = ¢ fof(prove_this, conjecture)

SYN933+41.p From Smullyan
Vric <= ¢ fof(prove_this, conjecture)

SYN934+1.p From Smullyan
Jz: (¢ = p(z)) <= (¢ = Tz:p(x)) fof(prove_this, conjecture)

SYN935+41.p From Smullyan

Jz: (p(x) = ¢) <= (Va:p(z) = ¢ fof(prove_this, conjecture)

SYN936+1.p From Smullyan

Vo: (¢ = p(x)) <= (¢ = Va: p(x)) fof(prove_this, conjecture)

SYN937+1.p From Smullyan

Vo: (p(z) = ¢) <= (Fz:p(z) = ¢ fof(prove_this, conjecture)

SYN939+1.p Syntactic from Shults

Ve, b: (Vz: q(f(2)) = 3z, y: ((p(f(y)) = p(z)) and (r(y) = (r(b) and r(c))) and ¢(z))) fof(prove_this, conjecture)
SYN94041.p Syntactic from Shults

Vb, e: (Vz: q(f(2)) = Fx,y: (p(f(y)) = (p(x) and (r(y) = (r(b) and r(c))))) and ¢(z))) fof(prove_this, conjecture)
SYN941+41.p Syntactic from Shults

Vb, e: (q(f(b)) = Fx,y: ((p(f(y)) = (p(x) and (r(y) = (r(b) and r(c))))) and ¢(z))) fof(prove_this, conjecture)
SYN942+1.p Syntactic from Shults

(Vz: (a(xz) = (b(z) or ¢(x))) and = Va: (a(z) = b(x))) = Ja: (a(x) and ¢(z)) fof(prove_this, conjecture)
SYN943+1.p Syntactic from Shults

Va: 3z, 29, 3, 24,y: ((p(a) and e(a) and (e(x) = (g(x) or s(x, f(x)))) and (e(x2) = (g(x2) or ¢(f(z2)))) and (s(a,y) =
p(y))) = ((p(x3) and g(x3)) or (p(z4) and c¢(x4)))) fof(prove_this, conjecture)

SYN944+1.p Syntactic from Shults

Va,b,c: ((s(a) and s(b) and r(b, ¢) and Va: (s(z) = p(x)) and Va, y: (r(z,y) = q(2,y))) = Tz, y: (p(r) and g(z,y)))  f
SYN945+1.p Syntactic from Shults

Va: p(x) = Va,b: (p(a) and p(b)) fof(prove_this, conjecture)

SYN946+1.p Syntactic from Shults

(Vz: p(x) and Jy: q(y)) = Fz: Vy: (p(y) or r(z)) fof(prove_this, conjecture)

SYN94741.p Syntactic from Shults

Va: Jy: (p(x) and ¢(y)) = Fz: Vy: (ply) or r(z)) fof(prove_this, conjecture)

SYN948+1.p Syntactic from Shults

Va: Jy: (a(z,y) and a(y,y)) = 3z:a(z,2) fof(prove_this, conjecture)

SYN949+1.p Syntactic from Shults
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Va,b,c: ((s(a) and s(b) and r(b, ¢) and Va: (s(x) = p(z)) and V,y: (r(z,y) = q(z,y))) = Jz,y: (p(z) and q(z,v))) fc
SYN950+1.p Syntactic from Shults

Va,b: (Vy: (¢y) = ply)) = Fx: ((p(z) = p(a)) and (¢(z) = p(d)))) fof(prove_this, conjecture)
SYN951+41.p Syntactic from Shults

Jz:p(z) = (Fz:p(z) and (@ = ((bor =b) and (¢ = q)))) fof(prove_this, conjecture)
SYN952+41.p Syntactic from Shults

Va: p(x) = Jy: p(y) fof(prove_this, conjecture)

SYN953+41.p Syntactic from Shults

Vo: (p(z) = q(x)) = (Va:p(x) = Va: q(z)) fof(prove_this, conjecture)

SYN954+1.p Syntactic from Shults

Va,b: (Vz: (g(z) = p(2)) = Jz: ((p(x) = pla)) and (¢(x) = p(b)))) fof(prove_this, conjecture)
SYN955+41.p Syntactic from Shults

Va: (a(x) = b(z)) = (3Bx:alr) = Jz:b(x)) fof(prove_this, conjecture)

SYN95641.p Syntactic from Shults

dz: (a(z) = b(x)) = (Va:a(z) = Jz: b(x)) fof(prove_this, conjecture)

SYN95741.p Syntactic from Shults

- 3y: Va: (a(z,y) <= -a(z,z)) fof(prove_this, conjecture)

SYN958+1.p Syntactic from Shults

(3z: a(x) and Va: b(x)) = Fz: (a(z) and b(zx)) fof(prove_this, conjecture)

SYN959+41.p Syntactic from Shults

Jz: b(x) = Fz: (a(x) or b(x)) fof(prove_this, conjecture)

SYN960+1.p Syntactic from Shults

Jz,y: a(z,y) <= Jy,x: alz,y) fof(prove_this, conjecture)

SYN961+1.p Syntactic from Shults

Va,b: (Vz: p(z) = (p(a) and p(b))) fof(prove_this, conjecture)

SYN962+1.p Syntactic from Shults

Ve p(x) = (Va: p(x) and Vy: p(y)) fof(prove_this, conjecture)

SYN963+1.p Syntactic from Shults

Jz: p(z) <= Jy: p(y) fof(prove_this, conjecture)

SYN964+1.p Syntactic from Shults

Jz: p(z) = 3z p(z) fof(prove_this, conjecture)

SYN965+1.p Syntactic from Shults

Jz: Va: Jy: ((p(y,x) = Jw: p(w,y)) and ((p(z,y) and p(y, 2)) = p(y,x))) fof(prove_this, conjecture)
SYN966+1.p Syntactic from Shults

Va,y: (eq(x,y) <= Vz: (amember_of(z,x) <= a_member_of(z,y))) = Va,b: (eq(a,b) = eq(b,a)) fof(prove_this, con]
SYN967+41.p Syntactic from Shults

Va,b: (Yy: (¢(y) = ply)) = Tz ((p(x) = pla)) and (¢(z) = p(d)))) fof(prove_this, conjecture)
SYN968+1.p Syntactic from Shults

Jz: Yy: (p(z) = ply)) fof(prove_this, conjecture)

SYN969+1.p Syntactic from Shults

Vb: (Va: (p(x) = ¢(x)) and r(b)) = (Vy: (r(y) = ply)) = q(b))) fof(prove_this, conjecture)
SYN970+41.p Syntactic from Shults

Va,b: 3z, y: (p(x) = r(y)) = (p(a) = r())) fof(prove_this, conjecture)

SYN971+41.p Syntactic from Shults

Jy: Fz:p(z) = ply)) fof(prove_this, conjecture)

SYN972+41.p Syntactic from Shults

Jz: Vy: p(z,y) = Vy: 3z p(a,y) fof(prove_this, conjecture)

SYN973+1.p Syntactic from Shults

p(z) = p(z) fof(prove_this, conjecture)

SYN974+41.p Syntactic from Shults
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Jz: p(z) = Jy: ply) fof(prove_this, conjecture)

SYN97541.p Syntactic from Shults
Vo, y: p(z,y) = V:p(z,x) fof(prove_this, conjecture)

SYN976+1.p Syntactic from Shults
Va: (((f or g) and Va: (p(z) and ¢(z))) = ¢(a)) fof(prove_this, conjecture)

SYN977+1.p Syntactic from Shults
(a < b)oraorb fof(prove_this, conjecture)

SYN977A4.p Syntactic from Shults

include(’Axioms/LCL010"0.ax")

a: $i — $o thf(a_type, type)

b: $i — $o thf(b_type, type)

ivalid@(ior@(iequiv@(iatom@q)@Q(iatom@b)) @ (ior@(iatom@a) @ (iatom@b))) thf(prove_this, conjecture)

SYN978+41.p Syntactic from Shults
(e and b) = (a < b) fof(prove_this, conjecture)

SYN978A4.p Syntactic from Shults

include(’Axioms/LCL010"0.ax”)

a: $i — $o thf(a_type, type)

b: $i — $o thf(b_type, type)

ivalid@(iimplies@(iand@(iatom@a) @ (iatom@b) ) Q(iequiv@(iatom@Qa ) Q(iatom@b))) thf(prove_this, conjecture)

SYN979+41.p Syntactic from Shults
Va,b: 3z, y: (((¢(x) = p(z,a)) and g(a) and ¢(b) and (r(y) = p(b,y)) and r(a) and r(b) and (s(a) = p(z,y)) and s(a)) =
p(a,b)) fof(prove_this, conjecture)

SYN980+1.p Syntactic from Shults
vo: (Vy: ((r(b) = r(y)) = p(f(y),y)) = Fz,y: (p(x,y) and (q(f(b),b) = q(z,y))))  fof(prove_this, conjecture)

SYN981+1.p Syntactic from Shults
(Vz: (p(x) = q(z)) and Jy: (q(y) = r(y))) = Fz: (p(z) = r(2)) fof(prove_this, conjecture)

SYN982-1.p Problem that’s Horn but resists hyper-resolution
ssNonce(na) cnf(clause;, axiom)

ssP(t) cnf(clauses, axiom)

ssBf(na) cnf(clauses, axiom)

ssP(b) cnf(clausey, axiom)

ssP(a) cnf(clauses, axiom)

ssNonce(nb(u)) cnf(clauseg, axiom)

ssNonce(tb(u) cnf(clauser, axiom)

—ssNonce(kt(u)) cnf(clauseg, axiom)

ssTk(key(bt, b)) cnf(clauseg, axiom)

ssTk(key(at, a)) cnf(clauserg, axiom)

ssBk(key(bt, t)) cnf(clause; 1, axiom)

ssSa(pair(b, na)) cnf(clauses, axiom)

ssAk(key(at, t)) cnf(clauses s, axiom)

ssIm(pair(u,v)) = ssIm(v) enf(clauser 4, axiom)
ssIm(pair(u,v)) = ssIm(u) cnf(clause; s, axiom)

ssM(sent(a, b, pair(a, na))) cnf(clausesg, axiom)

ssIm(triple(u, v, w)) = ssIm(w) cnf(clause; 7, axiom)
ssIm(triple(u, v, w)) = sslm(v) cnf(clause; g, axiom)
ssIm(triple(u, v, w)) = ssIm(u) enf(clause; g, axiom)
ssM(sent(u, v,w)) = sslm(w) cnf(clausey, axiom)
ssIm(quadr(u, v, w,z)) = sslm(z) cnf(clauses, axiom)
ssIm(quadr(u, v, w,z)) = ssIm(w) cnf(clausess, axiom)
ssIm(quadr(u, v, w,z)) = sslm(v) cnf(clauseys, axiom)
ssIm(quadr(u, v, w,z)) = ssIm(u) cnf(clausesq, axiom)
(ssIm( ) and ssP(v)) = sslk(key(u,v)) enf(clausess, axiom)
(ssIm(u) and ssIm(v)) = ssIm(pair(u,v)) cnf(clausesg, axiom)
(ssIm(u) and ssP(v) and ssP(w)) = ssM(sent(v,w, u)) cnf(clauseyr, axiom)
(ssIm(u) and ssIm(v) and ssIm(w)) = ssIm(triple(u, v, w)) cnf(clausesgs, axiom)

—_ — — —
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(ssIm(u) and ssIk(key(v,w)) and ssP(w)) = sslm(encr(u,v)) cnf(clausesg, axiom)

(ssM(sent(u, b, pair(u, v))) and ssBf(v)) = ssSb(pair(u,v)) cnf(clauses, axiom)

(ssIm(u) and ssIm(v) and ssIm(w) and ssIlm(z)) = ssIm(quadr(u,v,w, z)) cnf(clauses; , axiom)

(ssM(sent(t, a, triple(encr(quadr(u, v, w, x), at), y, z))) and ssSa(pair(u,v))) = ssAk(key(w,u)) cnf(clausessy, axiom)
(ssM(sent(u, b, pair(u, v))) and ssBf(v)) = ssM(sent(b, t, triple(b, nb(v), encr(triple(u, v, tb(v)), bt)))) cnf(clausess, axiom
(ssM(sent(u, b, pair(encr(triple(u, v, th(w)), bt), encr(nb(w), v)))) and ssSh(pair(u,w))) = ssBk(key(v,u)) cnf(clausesq, a
(ssM(sent(t, a, triple(encr(quadr(u, v, w, x), at), y, z))) and ssSa(pair(u,v))) = ssM(sent(a, u, pair(y, encr(z,w)))) cnf(cla
(ssM(sent(u, t, triple(u, v, encr(triple(w, z,y), z)))) and ssTk(key(z,)) and ssTk(key(z1,w)) and ssNonce(z)) = ssM(sent(t
sslk(key(u,b)) = -ssBk(key(u,a)) cnf(clausesr, negated_conjecture)

SYN983A1.p Factoring application over conjunction

a: $o thf(a_const, type)

b: $o thf(b_const, type)

p: $o — %o thf(p_const, type)

(pQa and p@b) = (pQ@Q(a and b)) thf(thm, conjecture)

SYN984A1.p Factoring application over conjunction with lambda

Variation of BB-1 with functional extensionality

a: $o thf(a_const, type)

b: $o thf(b_const, type)

p: ($i — $0) — $o thf(p_const, type)

(p@Az: $i: @ and p@Az: $i: b) = (pQ@Az: $i: (a and b)) thf(thm, conjecture)

SYN985A1.p Factoring application over conjunction with abstraction
Variation of BB-1 with functional extensionality
- Vp: (31 — $0) — $0,a: $i — $o,b: $i — $o: ((pQAz: $i: (a@Qz) and p@Az: $i: (bQx)) = (pQAz: $i: (a@Qx and bQx))) thf

SYN986+1.000.p Orevkov formula - size 0

hyp(2,k,1) is defined. Each Ck has a non-normal natural deduction of size linear in k, and each normal deduction of
Ck has at least hyp(2,k,1)=2_k nodes.

include(’Axioms/SYN002+0.ax’)

F2p: 1(0,0, 2p) fof(ck, conjecture)

SYN986+1.001.p Orevkov formula - size 1

hyp(2,k,1) is defined. Each Ck has a non-normal natural deduction of size linear in k, and each normal deduction of
Ck has at least hyp(2,k,1)=2_k nodes.

include(’Axioms/SYN002+0.ax’)

21, z0: (r(0,0, 21) and 7(0, 21, 20)) fof(ck, conjecture)

SYN986+1.002.p Orevkov formula - size 2

hyp(2,k,1) is defined. Each Ck has a non-normal natural deduction of size linear in k, and each normal deduction of
Ck has at least hyp(2,k,1)=2_k nodes.

include(’Axioms/SYN002+0.ax’)

29, 21, 20t (1(0,0, z2) and r(0, 22, 21) and r(0, 21, 29)) fof(ck, conjecture)

SYN986+1.003.p Orevkov formula - size 3

hyp(2,k,1) is defined. Each Ck has a non-normal natural deduction of size linear in k, and each normal deduction of
Ck has at least hyp(2,k,1)=2_k nodes.

include(’Axioms/SYN002+0.ax’)

Jzs, 29, 21, 20: (r(0,0, 23) and (0, z3, 22) and (0, 22, 21) and (0, 21, 20)) fof(ck, conjecture)

SYN986+1.004.p Orevkov formula - size 4

hyp(2,k,1) is defined. Each Ck has a non-normal natural deduction of size linear in k, and each normal deduction of
Ck has at least hyp(2,k,1)=2_k nodes.

include(’Axioms/SYN002+0.ax”)

24, 23, 22, 21, 20: (r(0,0, z4) and (0, z4, 2z3) and (0, 23, 22) and 7(0, 22, z1) and (0, 21, 2zg)) fof(ck, conjecture)

SYN986+1.005.p Orevkov formula - size 5

hyp(2,k,1) is defined. Each Ck has a non-normal natural deduction of size linear in k, and each normal deduction of

Ck has at least hyp(2,k,1)=2_k nodes.

include(’Axioms/SYN002+0.ax’)

Iz, 24, 23, 22, 21, 20: (1(0,0, z5) and 7(0, 25, z4) and 7(0, 24, 23) and (0, z3, 22) and r(0, 22, z1) and (0, 21, 20)) fof(ck, conjq

SYN986+1.006.p Orevkov formula - size 6
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hyp(2,k,1) is defined. Each Ck has a non-normal natural deduction of size linear in k, and each normal deduction of

Ck has at least hyp(2,k,1)=2_k nodes.

include(’Axioms/SYN002+0.ax’)

z6, 25, 24, 23, 22, 21, 20: (1(0,0, z6) and r(0, z6, 25) and (0, 25, z4) and 7(0, 24, 23) and (0, 23, 22) and r(0, 22, 21) and r(0, 21, 2

SYN987A1.p All things are true
Va: $o: x thf(thm, conjecture)

SYN987A2.p All things are true
Vo: $o: x thi(thm, axiom)

SYN988A1.p All things are false
Va: $o: -z thf(thm, conjecture)

SYN988A2.p All things are false
Vao: $o: mx thi(thm, axiom)

SYN989A1.p All things are true or false
Va: $o: (x or —x) thf(thm, conjecture)

SYN989A2.p All things are true or false
Va: $o: (z or —x) thf(thm, axiom)

SYN989A3.p All things are true or false
p: $o thi(p, type)
por-p thf(cTRIVy, conjecture)
SYN990A1.p Simple test for satisfiability
There are two individuals, a and b. Everything is either a or b. There are three functions from individuals to
individuals: f,g,h. They are all different.
a: $i thf(a, type)
: i thi(b, type)

i— $i thi(f, type)
$i— %  thf(g,type)
$i — $i thi(h, type)
x:$i: (r=aorx="0) thf(ab, axiom)
#£g thf(fg, axiom)
g#h thf(gh, axiom)
f#h thf(fh, axiom)

SYN991A1.p Inconsistency of axioms that says all relations are reflexive
refl: ($i — $i — $o) — %o thf(refl_type, type)

refl = (Ar: $i — $i — $o: Va: $i: (r@zQux)) thf(refl, definition)

Vr: $i — $1 — $o: (refl@r)  thf(ax, axiom)

SYN992A1.p There exists a reflexive relation

refl: ($i — $i — $o0) — %o thf(refl_type, type)

refl = (Ar: $i — $i — $o: Va: $i: (r@zQux)) thf(refl, definition)
Ir: $i — $i — $o: (refl@r) thf(ax, conjecture)

SYN993A1.p Skolemization test 1
q: $1— $i— %o thf(q_decl, type)
Jz: $i: Vy: $i: (qQz@Qy) or Fu: $i: Vo: $i: - ¢@QuvQu thf(conj, conjecture)

SYN994A1.p Skolemization test 2
q: $1 — $i — $o thf(q_decl, type)
Jy: $i: Va: $i: (Vz: $i: (¢Q@QzQz) or — ¢QzQy) thf(conj, conjecture)

SYN995A1.p Every function has a fixed point

leibeq: $i — $i — $o thf(leibeq_decl, type)

leibeq = (Az: $i,y: $i: Vp: 81 — $o: ((pQx) < (pQy))) thf(leibeq, definition)

Vi 81— $i: Jz: $i: (leibeq@(fQx)Qx) thf(conj, conjecture)

SYN996A1.p Test for naive Skolemization

r:8i— 81— $o  thi(r_decl, type)

Va: $i: Jy: $i: (r@QzQy) = 3f: $i — $i: Va: $i: (rQzQ(fQx)) thf(conj, conjecture)
SYN997A1.p Test for validity of axiom of choice

Je: ($1 — $o) — $i: Vp: $i — $o: (Fy: $i: (pQy) = (pQ(e@p))) thf(conj, conjecture)

b
f
g
h
v
f



SYN998A1.p Leibniz equality is reflexive

leibeq: $i — $i — $o thf(leibeq_decl, type)

leibeq = (Az: $i, y: $i: Vp: $1 — $o: ((pQz) = (pQy))) thf(leibeq, definition)
Va: $i: (leibeq@zQx) thf(conj, conjecture)

SYN999A1.p Leibniz equality is symmetric

leibeq: $i — $i — $o thf(leibeq_decl, type)

leibeq = (Az: $i, y: $i: Vp: $i — $o: ((pQz) = (pQy))) thf(leibeq, definition)
Va: $i,y: $i: ((leibeq@z@Qy) = (leibeq@y@x)) thf(conj, conjecture)
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