ALG axioms

ALGO001-0.ax Abstract algebra axioms, based on Godel set theory

(associative(xs, xf) and € xs and y € xs and z € xs) = apply-to_two_arguments(xf, apply_to_two_arguments(xf, z, y), z) =

apply_to_two_arguments(xf, z, apply_to_two_arguments(xf, y, z)) cnf(associative_system, , axiom)

associative(xs, xf) or fs4(xs,xf) € xs cenf(associative_systems,, axiom)

associative(xs, xf) or f35(xs, xf) € xs cnf(associative_systems, axiom)

associative(xs, xf) or f3g(xs, xf) € xs cnf(associative_system,, axiom)

apply_to_two_arguments(xf, apply_to_two_arguments(xf, fs4(xs, xf), f35(xs, xf)), f36(xs,xf)) = apply_to_two_arguments(xf, f34(:
associative(xs, xf) cnf(associative_systemy, axiom)

identity(xs, xf,xe) = xe € xs enf(identity, , axiom)

(identity(xs, xf,xe) and x € xs) = apply_to_two_arguments(xf, xe,z) = x enf(identity,, axiom)

(identity(xs, xf,xe) and = € xs) = apply_to_two_arguments(xf, x,xe) = x cnf(identity,, axiom)

xe € xs = (identity(xs, xf,xe) or fs7(xs,xf,xe) € xs) cnf(identity,, axiom)

(xe € xs and apply_to_two_arguments(xf, xe, f37(xs, xf, xe)) = fsr(xs, xf,xe) and apply-to_two_arguments(xf, f37(xs, xf, xe), xe
far(xs,xf,xe)) = identity(xs, xf, xe) cnf(identityy, axiom)

xs’ = maps(xg,xs,xs) cnf(inverse; , axiom)

(xs' and x € xs) = apply_to_two_arguments(xf, apply(xg, x), z) = xe cnf(inverses, axiom)

(xs' and x € xs) = apply_to_two_arguments(xf, z, apply(xg, x)) = xe cnf(inverses, axiom)

maps(xg, xs,xs) = (xs’ or fig(xs,xf,xe, xg) € xs) cnf(inversey, axiom)

(maps(xg, xs, xs) and apply_to_two_arguments(xf, apply(xg, fss(xs, xf, xe, xg)), fss(xs, xf, xe, xg)) = xe and apply_to_two_argu
xe) = x5 cnf(inverses, axiom)

group(xs, xf) = closed(xs, xf) cnf(group,, axiom)

group(xs, xf) = associative(xs, xf) cnf(groups,, axiom)

group(xs, xf) = identity(xs, xf, f39(xs, xf)) cnf(group,, axiom)

group(xs, xf) = xs’ cnf(group,, axiom)

(closed(xs, xf) and associative(xs, xf) and identity(xs, xf,xe) and xs’) = group(xs, xf) cnf(groups, axiom)

(commutes(xs, xf) and x € xs and y € xs) = apply_to_two_arguments(xf, z, y) = apply_to_two_arguments(xf, y, ) cnf(co
commutes(xs, xf) or fy(xs,xf) € xs cnf(commutess, axiom)

commutes(xs, xf) or fyo(xs,xf) € xs cnf(commutess, axiom)

apply_to_two_arguments(xf, f41 (xs, xf), fa2(xs, xf)) = apply_to_two_arguments(xf, f42(xs, xf), f41(xs, xf)) = commutes(xs, xf)

ALGO00240.ax Median algebra axioms

Va,y: f(z,z,y) =x fof(majority, axiom)

Va,y, z: f(x,y,2) = f(z,2,v) fof(permute, , axiom)

Va,y, z: f(x,y,2) = f(z, 2,y) fof(permute,, axiom)

Yw, z,y, z: f(f(z,w,y),w,2) = flz,w, fly,w,z)) fof(associativity, axiom)

ALG problems

ALGOO01-1.p The composition of homomorphisms is a homomorphism
include(’Axioms/SET003-0.ax’)

(little_set(z) and little_set(u) and ordered_pair(z,y) = ordered_pair(u,v)) = z=u cnf(first_components_are_equal, axio:
(little_set(z) and little_set(y) and non_ordered_pair(z, ) = non_ordered_pair(z,y)) = =z =y cnf(left_cancellation, axiom)
(little_set(z) and little_set(y) and little_set(u) and little_set(v) and ordered_pair(z,y) = ordered_pair(u,v)) = y =

v cnf(second_components_are_equal, axiom)

(xCyandyCuz) = z=y cnf(two_sets_equal, axiom)

(little_set(z) and little_set(y)) = first(ordered_pair(z,y)) = = cnf(property_of_first, axiom)
(little_set(z) and little_set(y)) = second(ordered_pair(x,y)) =y cnf(property_of_second, axiom)
ordered_pair_predicate(x) = little_set(first(x)) enf(first_component_is_small, axiom)
ordered_pair_predicate(xz) = little_set(second(z)) cnf(second_component_is_small, axiom)
little set(x) = x € singleton_set(x) cnf(property_of_singleton_sets, axiom)
little_set(ordered_pair(z, y)) cnf(ordered_pairs_are_small;, axiom)

ordered_pair_predicate(z) = little_set(x) cnf(ordered_pairs_are_small,, axiom)
(xCyandyCz) = zCz cnf(containment_is_transitive, axiom)

apply(xf, y) C sigma(image(singleton_set(y), xf)) cnf(image_and_apply,, axiom)
image(singleton_set(y), xf) C apply(xf, y) cnf(image_and_apply,, axiom)

function(y) = little_set(apply(y, z)) cnf(function_values_are_small, axiom)

relation(y o x) cnf(composition_is_a_relation, axiom)
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range_of(y o x) C range_of(y) cnf(range_of_composition, axiom)

range_of(z) C domain of(y) = domain_of(z) = domain_of(y o x) cnf(domain_of_composition, axiom)

(function(z) and function(y)) = function(y o x) cnf(composition_is_a_function, axiom)

(maps(xf, u,v) and maps(xg,v,w)) = maps(xg o xf, u, w) cnf(maps_for_composition, axiom)

(little_set(z) and little_set(y) and function(xf) and ordered_pair(z,y) € xf) = apply(xf,z) =y cnf(apply _for_functions, ,
(function(xf) and = € domain_of(xf) and apply(xf,z) = y) = ordered_pair(z,y) € xf  cnf(apply_for_functions,, axiom)
(maps(xf,xd, xr) and z € xd) = apply(xf,z) € xr cnf(apply_for_functions,, axiom)

(function(xf) and = € domain_of(xf)) = apply(xg, apply(xf,z)) C apply(xgoxf, x) cnf(apply _for_composition; , axiom)
function(xf) = apply(xg o xf,z) C apply(xg, apply(xf, z)) cnf(apply_for_composition,, axiom)

(function(xf) and = € domain_of(xf)) = apply(xg, apply(xf, z)) = apply(xgoxf, x) cnf(apply _for_composition, axiom)
(r € xs1 and y € xs9) = ordered_pair(z,y) € cross_product(xsy, xs2) cnf(ordered_pair_in_cross_product, axiom)
homomorphism( fgo, fe2, fe3, foa, fo5) cnf(one_homomorphism, hypothesis)

homomorphism(fe1, fea, fes, fee, fo7) cnf(another_homomorphism, hypothesis)

— homomorphism( feo © f61, fe2, fe3, fe6, fo7) cnf(prove_composition_is_a_homomorphism, negated_conjecture)

ALGO001-2.p The composition of homomorphisms is a homomorphism
include(’Axioms/SET003-0.ax’)

homomorphism( fso, fe2, fe3, fea, fo5) cnf(one_homomorphism, hypothesis)
homomorphism( fe1, fea, fes, fee, fo7) cnf(another_homomorphism, hypothesis)
—homomorphism( feg © fe1, fs2, f63, fes, fo7) cnf(prove_composition_is_a_homomorphism, negated_conjecture)

ALGO001-3.p The composition of homomorphisms is a homomorphism
include(’Axioms/SET004-0.ax’)
include(’Axioms/SET004-1.ax’)

homomorphism(xhy, xfy, xf3) enf(prove_composition_of_homomorphisms, , negated_conjecture)
homomorphism (xhg, xfy, xf3) cnf(prove_composition_of_homomorphisms,, negated_conjecture)
— homomorphism (xhs o xhy, xf;, xf3) cnf(prove_composition_of_homomorphisms;, negated_conjecture)

ALGO01A5.p TPS problem THM133

The composition of homomorphisms of binary operators is a homomorphisms. Boyer et al JAR 2 page 284.

g: $tType thf(g_type, type)

b: $tType thf(b_type, type)

a: $tType thf(a_type, type)

Vxhy: g — b,xhg: b — a,xf1: g > g — g,xfo: b = b — bxf3: a = a — a: ((Vxx: g,xy: ¢: (xh) Q(xf; @xxQxy)) =
(xfo@(xh; @xx)@(xh; @xy)) and Vxx: b, xy: b: (xhe@(xf2@xx@xy)) = (xf3@(xhy@xx)Q(xhs@xy))) = Vxx: g,xy: ¢: (xha@(xh
(xf3@(xhe@(xh; @xx))@(xhy@(xh; Qxy)))) thf(cTHM133_pme, conjecture)

ALGO002-1.p In an ordered field, if X > 0 then XA-1 > 0
x-l=zx enf(right_identity, axiom)
-1-1=0 cnf(not_abelian, axiom)
=z = (—z) - (—y)=z cnf(product_of_inverses, , axiom)
(— x) (—y)=2z = x-y=z2 cnf(product_of_inverses,, axiom)
x- y z = z-(—y)=—=z2 cnf(product_to_inverse, axiom)
z- -z '=1or x-2=0 cnf(inverse_and_identity, axiom)
greater,thano(x) = - greater_thang(—x) enf(inverse_greater_than,, axiom)
greater_thang(z) = —z-2=0 cnf(greater_than_0_square, axiom)
T-Yy=z = Y- r=2 cnf(commutativity of_product, axiom)
greater_thang(z) or = - =0 or greater_than,(—z) cnf(product_and_inverse, axiom)
(y-z=z and y-y=0) = z-2=0 cnf(square_to, axiom)
(y-z=xz and greater_than,(y) and greater_thany(z)) = greater_than,(x) enf(product_and_greater_than,, axiom)
greater_than,(a) cnf(a_greater_than,, hypothesis)
- greater_thang(a™1) cnf(prove_a_inverse_greater_than,, negated_conjecture)

ALGO003-1.p Cancellative medial algebras
We prove a property of cancellative medial algebras.

(xry=zandu-y=z2) = x=u cnf(left_cancellation, axiom)
(z-y=zandz-u=2) = y=u  cof(right_cancellation, axiom)
(z-y)-(z-u)=(z-2) (y-u) cnf(medial law, axiom)

an_element - an_element = an_element cnf(idempotent_element, hypothesis)

(a-(d-¢))-((b-e)-fy#(a-(b-¢))-((d-e)-f) cnf(prove_this, negated_conjecture)

ALGO004-1.p Cancellative medial algebras satisfy the quotient condition.
(xry=zandu-y=z2) = z=u cnf(left_cancellation, axiom)



(r-y=zandz-u=2) = y=u cnf(right_cancelaation, axiom)
(z-y) - (z-u)=(z-2) (y-u) cnf(medial law, axiom)
b-by=a-ag cnf(prove_quotient_condition,, negated_conjecture)
d-byg=c-ag cnf(prove_quotient_condition,, negated_conjecture)
b-dyo=a-co cnf(prove_quotient_conditions, negated_conjecture)
d-dy #c-co cnf(prove_quotient_condition,, negated_conjecture)

ALGO005-1.p Associativity of intersection in terms of set difference.

Starting with Kalman’s basis for families of sets closed under set difference, we define intersection and show it to be
associative.

z\(y\z) ==z cnf(set_difference; , axiom)

z\(x\y)=y\(y\=z) cnf(set_differences, axiom)

(\y)\z=(x\2)\ (y\=2) cnf(set_differences, axiom)

z-y=zx\(z\y) cnf(intersection, axiom)

(a-b)-c#a-(b-c) cnf(prove_associativity -of_multiply, negated_conjecture)

ALGO006-1.p Simplification of Kalman’s set difference basis (part 1)

This is part 1 of a proof that one of the axioms in Kalman’s basis for set difference can be simplified.
z\(y\z) == cnf(set_difference;, axiom)

z\ (z\y)=y\(y\z) cnf(set_differenceq, axiom)

(z\y)\z=(x\2)\(y\2) cnf(set_differences, axiom)

(a\e)\b# (a\b)\c  cnf(prove_set_difference_3_simplified, negated_conjecture)

ALGO007-1.p Simplification of Kalman’s set difference basis (part 2)
This is part 2 of a proof that one of the axioms in Kalman’s basis for set difference can be simplified.
z\(y\z) == cnf(set_difference;, axiom)
z\(z\y)=y\(y\=z) cnf(set _differenceq, axiom)
\y\z=(x\2)\y cnf(set_difference_3_simplified, axiom)
a\b)\c# (a\c)\ (b\c) enf(prove_set_differences, negated_conjecture)

ALGOO08-1.p TC + right identity does not give RC.
An algebra with a right identity satisfying the Thomsen Closure (RC) condition does not necessarily satisfy the
Reidemeister Closure (RC) condition.

(x-y=zandu-v=zandz-w=vsand v;-v=vg) = U-W=V7-Y cnf(thomsen_closure, axiom)
x - identity = x cnf(right_identity, axiom)

ca-a=cg-b cnf(prove_reidimeister; , negated _conjecture)

cora=c-b cnf(prove_reidimeister,, negated_conjecture)

¢4 - [ = c3 - identity cnf(prove_reidimeisters, negated_conjecture)

co - f # c1 - identity cnf(prove_reidimeister,, negated_conjecture)

ALGO009-1.p Abstract algebra axioms, based on Godel set theory
include(’Axioms/ALG001-0.ax”)
include(’Axioms/SET003-0.ax’)

ALGO010-1.p Prove J follows from HBCK
Axioms for the quasivariety HBCK are given below. Show that equation J follows.

a-1=1 cnf(ms, axiom)

l-a=a cnf(my, axiom)

(a-b)-((c-a)-(c-b)=1 cnf(ms, axiom)

(a-b=1landb-a=1) = a=1b cnf(myz, axiom)

a-a=1 cnf(mg, axiom)

a-(b-c)=b-(a-c) cnf(mg, axiom)

(a-b)-(a-c)=(b- a) (b-c) enf(h, axiom)
(((a-b)-b)-a)-a#(((b-a)-a)-b)-b cnf(prove_j, negated_conjecture)

ALGO011-1.p Partition a monoid into 2 partitions
If C,D is a partition of a monoid M, we cannot have C * C subset D and D * D subset C.

flz, fly,2) = f(f(z,y),2) cnf(f_is_associative, axiom)

c(z) or d(z) cnf(partitions_union, axiom)
c(x) = —d(x) cnf(partitions_exclusive, hypothesis)
(a1) cnf(partition_c_not_empty, hypothesis)

c
d(a2) cuf(partition_d_not_empty, hypothesis)
(c(z) and c(y)) = d(f(z,y)) cnf(conjecture,, negated_conjecture)
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(d(z) and d(y)) = c(f(x,y)) cnf(conjecture,, negated_conjecture)

ALGO012-1.p Partition a monoid into 3 partitions
If C,D1,D2 is a partition of a monoid M, we cannot have C * C subset D1 u D2 and Dj * Dj subset C.
flz, fly,2) = f(f(z,y),2) cnf(f_is_associative, axiom)
c(x) or di(z) or da(x) cnf(partitions_union, axiom)
() = —di(z) cnf(partitions_exclusive_c_d, , hypothesis)
() = —da(z) cnf(partitions_exclusive_c_d,, hypothesis)
1(z) = —da(x) enf(partitions_exclusive_d1_d,, hypothesis)
(a1
1

Q

(
) cnf(partition_c_not_empty, hypothesis)

(az2) cnf(partition_d1_not_empty, hypothesis)

2(as) cnf(partition_d2_not_empty, hypothesis)

(z) and c(y)) = (d2(f(z,y)) or di(f(x,y))) cnf(conjecture, , negated_conjecture)
(dr(z) and di(y)) = c(f(z,y)) cnf(conjecture,, negated_conjecture)

(do(z) and da(y)) = c(f(z,y)) cnf(conjectures, negated_conjecture)

ALGO013-1.p Partition a monoid into 4 partitions
If C1,C2,D1,D2 is a partition of a monoid M, we cannot have Ci * Ci subset D1 u D2 and Dj * Dj subset C1 u C2.

flz, f(y,2) = f(f(x,y),2) enf(f_is_associative, axiom)
ca(x) or ¢1(x) or di(x) or da(x) enf(partitions_union, axiom)

c
d
c
d
d
(c

c1(x) = —eo(x) cnf(partitions_exclusive_c1_c,, hypothesis)

c(z) = —di(x) cnf(partitions_exclusive_c1_d,, hypothesis)

c(z) = —da(x) cnf(partitions_exclusive_c1_d,, hypothesis)

ca(z) = —di(z) cnf(partitions_exclusive_c2_d,, hypothesis)

co(z) = —da(x) enf(partitions_exclusive_c2_d,, hypothesis)

di(x) = —dy(x) cnf(partitions_exclusive_d1_d,, hypothesis)

c1(aq) cuf(partition_c1_not_empty, hypothesis)

ca(ag) cnf(partition_c2_not_empty, hypothesis)

dq(as) cnf(partition_d1_not_empty, hypothesis)

da(ayg) cnf(partition_d2_not_empty, hypothesis)

(c1(z) and ¢1(y)) = (da2(f(x,y)) or di(f(x,y))) cnf(conjecture,, negated_conjecture)
(co(x) and co(y)) = (do(f(z,y)) or di(f(z,y))) cnf(conjecture,, negated_conjecture)
(di(z) and d1(y)) = (c2(f(z,y)) or c1(f(x,y))) cnf(conjectures, negated _conjecture)
(d2(x) and da(y)) = (c2(f(z,y)) or c1(f(z,y))) cnf(conjecture,, negated_conjecture)

ALGO018+1.p Groups 4: CPROPS-SORTED-DISCRIMINANT-PROBLEM-1

Vu: (sortiy(u) = Vu: (sortiy(v) = sortiy(op;(u,v)))) fof(ax;, axiom)

Vu: (sortiz(u) = Vu: (sortiz(v) = sortiz(opy(u,v)))) fof(axo, axiom)

Fu: (sortiy (u) and Vu: (sortiy (v) = opl(v v) =u)) fof(axs, axiom)

— Ju: (sortiz(u) and Yu: (sortiz(v) = opy(v,v) = u)) fof(axy, axiom)

(Vu: (sortiy(u) = sortiz(h(u))) and Vu: (sortiz(v) = sortiy(j(v)))) = -Vaw: (sorti;(w) = Va: (sortiy(z) =
h(op; (w, 7)) = opy(h(w), h(x)))) and Vy: (sortis(y) = Vz: (sortis(z) = j(op2(y,2)) = op1(j(y),3(2)))) and Vay: (sortia(z1)
h(j(xz1)) = x1) and Vza: (sortiy(z2) = j(h(x2)) = x2) fof(coq, conjecture)

ALGO019+41.p Groups 4: CPROPS-SORTED-DISCRIMINANT-PROBLEM-2

Vu: (sortiy(u) = Vu: (sortiy(v) = sortiy(op;(u,v)))) fof(axy, axiom)

Vu: (sortiz(u) = Vu: (sortiz(v) = sortiz(opy(u,v)))) fof(axs, axiom)

= Ju: (sortiy (u) and Yu: (sortiy(v) = op,(v,v) = u)) fof(axs, axiom)

— = 3Ju: (sortig(u) and Vo: (sortiz(v) = opy(v,v) =u)) fof(ax4, axiom)

(Vu: (sortiy(u) = sortiz(h(w))) and Vu: (sortiz(v) = sorti(j(v)))) = —Vw: (sortiy(w) = Vaz: (sortiy(z) =
h(op; (w, 7)) = opy(h(w), h(x)))) and Vy: (sortis(y) = Vz: (sortiz(z) = j(op2(y,2)) = op1(j(y),3(2)))) and Vay: (sortia(z1)
h(j(z1)) = x1) and Vao: (sortiy(ze) = j(h(x2)) = x2) fof(coq , conjecture)

ALGO029+41.p Groups 6: CPROPS-SORTED-DISCRIMINANT-PROBLEM-1

Vu: (sortiy(u) = Vu: (sortiy(v) = sortiy(opy(u,v)))) fof(axy, axiom)

Vu: (sortiz(u) = Vu: (sortiz(v) = sortiz(opy(u,v)))) fof(axs, axiom)

Vu: (sortiy(u) = Vu: (sortiy(v) = op;(u,v) = op;(v,u))) fof(axs, axiom)

= Vu: (sortig(u) = Vou: (sortiz(v) = opy(u,v) = opy(v,u))) fof(axy, axiom)

(Vu: (sortiy(u) = sortiz(h(u))) and Yu: (sortiz(v) = sortiy(j(v)))) = -Vaw: (sorti;(w) = Va: (sortij(z) =
h(op, (w, ) = opy(h(w), h(x)))) and Vy: (sortiz(y) = Vz: (sortiz(2) = j(opa(y,2)) = op1(i(y),(2)))) and Vay: (sortia(z1)
h(j(x1)) = x1) and Vza: (sortiy(z2) = j(h(x2)) = x2) fof(co1, conjecture)

ALGO030+1.p Groups 6: CPROPS-SORTED-DISCRIMINANT-PROBLEM-2



Vu: (sortiy(u) = Vu: (sortiy(v) = sortiy(op;(u,v)))) fof(axy , axiom)

Yu: (sortiz(u) = Yo (SOI‘tlg( ) = sort12(0p2(u,v)))) fof(axs, axiom)

= Vau: (sortiy(u) = Vou: (sortiy(v) = op,(u,v) = op;(v,u))) fof(axs, axiom)

- = Vu: (sortig(u) = Vv (sortia(v) = opy(u,v) = opy(v,u))) fof(axy4, axiom)

(Vu: (sortiy(u) = sortiz(h(u))) and Vu: (sortiz(v) = sortll(j(v)))) = —Vw: (sortiy(w) = Va: (sortiy(z) =
h(op; (w, x)) = opy(h(w), h(x)))) and Vy: (sortiz(y) = Vz: (sortiz(2) = j(ops(y,2)) = op1(j(y),4(2)))) and Vi:: (sortiz(z1)
h(j(z1)) = x1) and Vza: (sortiy(z2) = j(h(x2)) = x2) fof(coq , conjecture)

ALGO040+1.p Loops 4: CPROPS-SORTED-DISCRIMINANT-PROBLEM-1
Vu: (sortiz(u) = Vu: (sortiz(v) = sorti(op;(u,v)))) fof(ax; , axiom)

Vu: (sortig(u) = Vu: (sortiz(v) = sortiz(opy(u,v)))) fof(axs, axiom)
Ju: (sortiy(u) and Vu: (sortiy (v) = opq(v,v) = u)) fof(axs, axiom)
— Ju: (sortiz(u) and Yu: (sortiz(v) = opy(v,v) = u)) fof(ax4, axiom)

(
(Vu: (sortiy(u) = sortiz(h(u ))) and Yv: (sortiz(v) = sorti;(j(v)))) = - Vw: (sorti;(w) = Vux: (sorti;(z) =

h(op; (w, x)) = opy(h(w), h(x)))) and Vy: (sortiz(y) = Vz: (sortiz(2) = j(ops(y,2)) = opi(j(y),i(2)))) and Va:: (sortiz(z1)
h(j(x1)) = x1) and Vaa: (sortiy(z2) = j(h(x2)) = x2) fof(coq, conjecture)

ALGO041+41.p Loops 4: CPROPS-SORTED-DISCRIMINANT-PROBLEM-2

Vu: (sortiy(u) = Vu: (sortiy(v) = sortiy(op;(u,v)))) fof(axy , axiom)

Vu: (sortiz(u) = Vu: (sortiz(v) = sortiz(opy(u,v)))) fof(axs, axiom)

— Ju: (sortiy (u) and Yu: (sortiy(v) = op,(v,v) =u)) fof(axs, axiom)

— = Ju: (sortig(u) and Vou: (sortiz(v) = opy(v,v) = u)) fof(axy, axiom)

(Vu: (sortiy(u) = sortiz(h(u))) and Vu: (sortiz(v) = sortiy(j(v)))) = - Vaw: (sorti;(w) = Va: (sortiy(z) =
h(op; (w, 7)) = opy(h(w), h(x)))) and Vy: (sortis(y) = Vz: (sortis(z) = j(op2(y,2)) = op1(j(y),(2)))) and Vay: (sortia(z1)
h(j(xz1)) = x1) and Vza: (sortiy(z2) = j(h(x2)) = x2) fof(coq, conjecture)

ALGO069+1.p Loops 5: CPROPS-SORTED-DISCRIMINANT-PROBLEM-1
Vu: (sortiy(u) = Vu: (sortiy(v) = sortiy(op;(u,v)))) fof(ax; , axiom)

Vu: (sortig(u) = Vu: (sortiz(v) = sortiz(opy(u,v)))) fof(axs, axiom)
Vu: (sortiy(u) = Jv: (sortiy(v) and op;(v,v) = u)) fof(axs, axiom)
= Vu: (sortiz(u) = Ju: (sortiz(v) and opy(v,v) = u)) fof(axy4, axiom)

(
(Vu: (sortiy(u) = sortiz(h(u))) and Vu: (sortia(v) = sortii(j(v)))) = —Vaw: (sorti;(w) = Va: (sorti;(z) =
h(opy (w,z)) = opy(h(w), h(z)))) and Vy: (sortia(y) = Vz: (sortiz(z) = j(opa(y,2)) = op;(j(y),j(2)))) and Vay: (sortiz(z1)
h(j(x1)) = x1) and Vaa: (sortiy(z2) = j(h(x2)) = x2) fof(coq, conjecture)

ALGO07041.p Loops 5: CPROPS-SORTED-DISCRIMINANT-PROBLEM-2
Vu: (sortiy(u) = Vu: (sortiy(v) = sortiy(op;(u,v)))) fof(axy , axiom)

Vu: (sortiz(u) = Vu: (sortiz(v) = sortiz(opy(u,v)))) fof(axs, axiom)
Yu: (sortiy(u) = Vu: (sortiy(v) = (op;(u,u) # v or op; (u,v) = u))) fof(axs, axiom)
- Vu: (sortig(u) = Vo: (SOYtIQ( ) = (opy(u,u) # v or opy(u,v) = u))) fof(axy, axiom)

(Vu: (sortiy(u) = sortis(h( ))) and Yu: (sortiz(v) = sorti;(j(v)))) = - Vw: (sortiy(w) = Vaz: (sorti;(z) =

)
h(op; (w, 7)) = opy(h(w), h(x)))) and Vy: (sortis(y) = Vz: (sortis(z) = j(op2(y,2)) = op1(j(y),3(2)))) and Vay: (sortia(z1)
h(j(xz1)) = x1) and Vza: (sortiy(z2) = j(h(x2)) = x2) fof(coq, conjecture)

ALGO7141.p Loops 5: CPROPS-SORTED-DISCRIMINANT-PROBLEM-3

Vu: (sortiy(u) = Vu: (sortiy(v) = sortiy(op;(u,v)))) fof(axy, axiom)

Vu: (sortiz(u) = Vu: (sortiz(v) = sortiz(opy(u,v)))) fof(axs, axiom)

Vu: (sortiy(u) = Ju: (sortiy(v) and op, (v, 0p; (v,u)) # u and op, (u, op; (v, u)) = v)) fof(axs, axiom)

= Vu: (sortipg(u) = Ju: (sortiz(v) and opy (v, 0py(v,u)) # w and opy(u, opy(v,u)) = v)) fof(axy, axiom)

(Vu: (sortiy(u) = sortiz(h(u))) and Yu: (sortiz(v) = sortiy(j(v)))) = -Vaw: (sorti;(w) = Va: (sortij(z) =
h(opy (w, 7)) = opy(h(w), h(z)))) and ¥y: (sortis(y) = Vz: (sortin(z) = (0pa(ys2)) = ops (H(y),4(2)))) and Viar: (sortis ()
h(j(x1)) = x1) and Vao: (sortiy (z2) = j(h(x2)) = x2) fof(co1, conjecture)

ALGO07241.p Loops 5: CPROPS-SORTED-DISCRIMINANT-PROBLEM-4

sortis (unitq) fof(axy , axiom)

Vu: (sortiy(u) = (op;(unity,w) = u and op; (u, unit;) = u)) and Jv: (sorti; (v) and unit; = v) fof(axs, axiom)
sortis(units) fof(axs, axiom)

Vu: (sortiz(u) = (opy(unite,w) = u and op,y(u, unity) = u)) and Ju: (sortiz(v) and unity = v) fof(axy, axiom)

Vu: (sortiy(u) = Vu: (sortiy(v) = sortiy(op;(u,v)))) fof(axs, axiom)

Vu: (sortiz(u) = Vu: (sortiz(v) = sortiz(opy(u,v)))) fof(axg, axiom)

TJu: (sortiy (u) and Vu: (sortiy (v) = Vw: (sortiy(w) = (op;(v,w) # u or (op;(v,u) = w and u # unity))))) fof(ax7, axion
— Ju: (sortiz(u) and Yo: (sortiz(v) = VYw: (sortiz(w) = (opy(v,w) # u or (opy(v,u) = w and u # unity))))) fof(axs, axic
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(Vu: (sortiy(u) = sortig(h(u))) and Vu: (sortiz(v) = sorti;(j(v)))) = -—Vaw: (sorti;(w) = Va: (sortiy(z) =
h(op; (w, x)) = opy(h(w), h(x)))) and Vy: (sortiz(y) = Vz: (sortiz(2) = j(op(y, 2)) = op1(j(y),4(2)))) and Va:: (sortiz(z1)
h(j(z1)) = x1) and Vo (sortiy(z2) = j(h(x2)) = x2) fof(coq, conjecture)

ALGO07341.p Loops 5: CPROPS-SORTED-DISCRIMINANT-PROBLEM-5
Vu: (sortiy(u) = Vu: (sortiy(v) = sortiy(op;(u,v)))) fof(axy, axiom)

Vu: (sortiz(u) = Vu: (sortiz(v) = sortiz(opy(u,v)))) fof(axs, axiom)
Fu: (sortiz (u) and Jv: (sortiy(v) and op; (u,u) = v and op; (v,v) = u and op; (u,v) # u)) fof(axs, axiom)
— Ju: (sortiz(u) and Ju: (sortiz(v) and opy(u,u) = v and opy(v,v) = u and opy(u,v) # u)) fof(axy, axiom)

(Vu: (sortiy(u) = sortiz(h(u ))) and Yu: (sortiz(v) = sorti;(j(v)))) = -Vw: (sorti;(w) = Va: (sorti;(z) =

h(opy(w,x)) = opy(h(w), h(x)))) and Vy: (sortiz(y) = Vz: (sortiz(z) = j(ops(y, 2)) = opy(j(v),4(2)))) and Vay: (sortiz(x;)
h(j(x1)) = x1) and Vza: (sortiy(z2) = j(h(x2)) = x2) fof(coq, conjecture)

ALGO07441.p Loops 5: CPROPS-SORTED-DISCRIMINANT-PROBLEM-6

Vu: (sortiy(u) = Vu: (sortiy(v) = sortiy(op;(u,v)))) fof(ax;, axiom)

Vu: (sortiz(u) = Vu: (sortiz(v) = sortiz(opy(u,v)))) fof(axo, axiom)

FJu: (sortiy(u) and Ju: (sortiy (v) and op; (v, u) # opy(u,v) and op; (op; (u,v),v) = u and op; (op; (u,v),u) # v)) fof(axs, a
= Ju: (sortiz(u) and Ju: (sortiz(v) and opy (v, u) # opy(u, v) and opy(opy(u, v), v) = u and opy(opy(u, v), u) # v)) fof(axy
(Vu: (sortiy(u) = sortig(h(u))) and Vu: (sortiz(v) = sortiy(j(v)))) = -—Vaw: (sortij(w) = Va: (sortiy(z) =
h(opy (w, 7)) = opy(h(w), h(z)))) and ¥y: (sortis(y) = Vz: (sortia(z) = j(0pa(ys2)) = opy (H(y),3(2)))) and Vir: (sortis (1)
h(j(z1)) = x1) and Vs (sortiy(z2) = j(h(x2)) = x2) fof(coq, conjecture)

ALG17641.p Quasigroups 5 QG4: CPROPS-SORTED-DISCRIMINANT-PROBLEM-1
Vu: (sortiy(u) = Vu: (sortiy(v) = sortiy(op;(u,v)))) fof(axy, axiom)

Vu: (sortiz(u) = Vu: (sortiz(v) = sortiz(opy(u,v)))) fof(axs, axiom)

TJu: (sortiy (u) and Vu: (sortiy (v) = opq(v,u) # v)) fof(axs, axiom)

— Ju: (sortiz(u) and Yu: (sortiz(v) = opy(v,u) # v)) fof(axy4, axiom)

(Vu: (sortiy(u) = sortiz(h(w))) and Vu: (sortiz(v) = sorti;(j(v)))) = —Vw: (sorti;(w) = Vax: (sorti;(z) =
h(opy(w,x)) = opy(h(w), h(x)))) and Vy: (sortiz(y) = Vz: (sortiz(z) = j(ops(y, 2)) = opy(j(v),4(2)))) and Vaq: (sortiz (1)
h(j(x1)) = x1) and Vza: (sortiy(z2) = j(h(x2)) = x2) fof(coq, conjecture)

ALG17741.p Quasigroups 5 QG4: CPROPS-SORTED-DISCRIMINANT-PROBLEM-2

Vu: (sortiy(u) = Vu: (sortiy(v) = sortiy(op;(u,v)))) fof(ax;, axiom)

Vu: (sortiz(u) = Vu: (sortiz(v) = sortiz(opy(u,v)))) fof(axo, axiom)

FJu: (sortiy(u) and Vu: (sortiy (v) = opq(u,v) # v)) fof(axs, axiom)

= Ju: (sortiz(u) and Yu: (sortiz(v) = opy(u,v) # v)) fof(axy4, axiom)

(Vu: (sortiy(u) = sortig(h(u))) and Vu: (sortiz(v) = sorti;(j(v)))) = -—Vaw: (sortij(w) = Va: (sortiy(z) =
h(opy(w,z)) = opy(h(w), h(z)))) and Vy: (sortia(y) = Vz: (sortiz(z) = j(opa(y,2)) = op1(j(y),j(2)))) and Vz1: (sortiz(z1)
h(j(z1)) = x1) and Vs (sortiy(z2) = j(h(x2)) = x2) fof(coq, conjecture)

ALG178+1.p Quasigroups 5 QG4: CPROPS-SORTED-DISCRIMINANT-PROBLEM-3

Vu: (sortiy(u) = Vu: (sortiy(v) = sortiy(op;(u,v)))) fof(axy, axiom)

Vu: (sortiz(u) = Vu: (sortiz(v) = sortiz(opy(u,v)))) fof(axs, axiom)

Vu: (sortiy(u) = Vu: (sortiy(v) = op;(u,op;(u,v)) =v)) fof(axs, axiom)
= Vu: (sortig(u) = Vou: (sortiz(v) = opy(u,opy(u,v)) =v)) fof(ax4, axiom)

(
(Vu: (sortiy(u) = sortiz(h(u))) and Vu: (sortiz(v) = sortii(j(v)))) = -Vaw: (sorti;(w) = Va: (sorti(z) =

h(opy(w,x)) = opy(h(w), h(x)))) and Vy: (sortiz(y) = Vz: (sortiz(z) = j(ops(y, 2)) = opy(j(v),4(2)))) and Vaq: (sortiz ()
h(j(xz1)) = x1) and Vza: (sortiy(z2) = j(h(x2)) = x2) fof(coq, conjecture)

ALG17941.p Quasigroups 5 QG4: CPROPS-SORTED-DISCRIMINANT-PROBLEM-4

Vu: (sortiy(u) = Vu: (sortiy(v) = sortiy(op;(u,v)))) fof(ax;, axiom)

Vu: (sortiz(u) = Vu: (sortiz(v) = sortiz(opy(u,v)))) fof(axo, axiom)

Vu: (sortiy(u) = Vu: (sortiy(v) = op;(opy(u,v),v) = u)) fof(axs, axiom)

—Vau: (sortiag(u) = Vu: (sortia(v) = opy(opy(u,v),v) = u)) fof(axy, axiom)

(Vu: (sortiy(u) = sortisg(h(u))) and Vu: (sortiz(v) = sorti;(j(v)))) = -—Vaw: (sortij(w) = Va: (sortiy(z) =
h(opy(w,z)) = opy(h(w), h(z)))) and Vy: (sortia(y) = Vz: (sortiz(z) = j(opa(y,z)) = op1(j(y),j(2)))) and Vz1: (sortiz(z1)
h(j(z1)) = x1) and Vaa: (sortiy(z2) = j(h(x2)) = x2) fof(coq, conjecture)

ALG20141.p Quasigroups 7 QG5: CPROPS-SORTED-DISCRIMINANT-PROBLEM-1
Vu: (sortiy(u) = Vu: (sortiy(v) = sortiy(op;(u,v)))) fof(axy, axiom)

Vu: (sortiz(u) = Vu: (sortiz(v) = sortiz(opy(u,v)))) fof(axs, axiom)

Vu: (sortiy(u) = op;(u,u) # u) fof(axs, axiom)

= Vu: (sortig(u) = opy(u,u) # u) fof(ax,, axiom)
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(Vu: (sortiy(u) = sortig(h(u))) and Vu: (sortiz(v) = sortiy(j(v)))) = -—Vaw: (sorti;(w) = Va: (sortiy(z) =

h(opy (w, 7)) = opy(h(w), h(z)))) and ¥y (sortis(y) = Vz: (sortia(z) = j(0pa(ys2)) = opy (H(y),3(2))) and Vir: (sortis ()
h(j(z1)) = x1) and Vo (sortiy(z2) = j(h(x2)) = x2) fof(coq, conjecture)

ALG20241.p Quasigroups 7 QG5: CPROPS-SORTED-DISCRIMINANT-PROBLEM-2

Vu: (sortiy(u) = Vu: (sortiy(v) = sortiy(op;(u,v)))) fof(axy, axiom)

Vu: (sortiz(u) = Vu: (sortiz(v) = sortiz(opy(u,v)))) fof(axo, axiom)

Vu: (sortiy(u) = opy(u,u) = u) fof(axs, axiom)

- Vu: (sortig(u) = opy(u,u) = u) fof(ax4, axiom)

(Vu: (sortiy(u) = sortiz(h(u))) and Vu: (sortiz(v) = sortiy(j(v)))) = - Vaw: (sorti;(w) = Va: (sortiy(z) =
h(opy(w,x)) = opy(h(w), h(z)))) and Vy: (sortiz(y) = Vz: (sortiz(z) = j(opy(y, 2)) = opy(j(v),4(2)))) and Vay: (sortiz(x;)
h(j(xz1)) = x1) and Vza: (sortiy(z2) = j(h(x2)) = x2) fof(coq, conjecture)

ALG203+1.p Quasigroups 7 QG5: CPROPS-SORTED-DISCRIMINANT-PROBLEM-3

Vu: (sortiy (u) = Vu: (sortiz(v) = sortii(op;(u,v)))) fof(ax;, axiom)

Vu: (sortig(u) = Vu: (sortiz(v) = sortiz(opy(u,v)))) fof(axs, axiom)

Fu: (sortiy(u) and op; (u,w) = u) and Jv: (sortis (v) and op, (v,v) # v) fof(axs, axiom)

= Ju: (sortiz(u) and opy(u, u) = u) and Jv: (sortiz(v) and ops(v,v) # v) fof(axy, axiom)

(Vu: (sortiy(u) = sortiz(h(u))) and Yu: (sortiz(v) = sortiy(j(v)))) = - Vaw: (sorti;(w) = Va: (sortij(z) =
h(op; (w, z)) = opy(h(w), h(x)))) and Vy: (sortiz(y) = Vz: (sortiz(z) = j(op2(y,2)) = 0p1(i(y),j(2)))) and Vay: (sortia(z1)
h(j(x1)) = x1) and Vza: (sortiy(z2) = j(h(x2)) = x2) fof(co1, conjecture)

ALG210+41.p Star-algebras are closed under multiplication

Va, b, c: times(times(a, b), ¢) = times(b, times(c, a)) fof(axiom;, axiom)

Vb: (element(b) <= Fe: (times(b, ¢) = b and times(b,b) = ¢)) fof(axioms, axiom)

Va,b: ((element(a) and element(b)) = element(times(a,b))) fof(conjecture, , conjecture)
ALG210+42.p Star-algebras are closed under multiplication

Va, b, c: times(times(a, b), ¢) = times(b, times(c, a)) fof(axiom;, axiom)

Vb: (element(b) <= 3Jec: (times(b, ¢) = b and times(b, b) = ¢)) fof(axioms, axiom)

Va, b, c: ((element(a) and element(d) and ¢ = times(a,b)) = element(c)) fof(conjecture,, conjecture)

ALG211+41.p Vector spaces and bases

Vb, v: (basis_of(b,v) = (lin-ind_subset(b,v) and a_subset_of(b, vec_to_class(v)))) fof(basis_of, axiom)

Vs, t,v: ((lin-ind_subset(s, v) and basis_of(¢,v)) = Ju: (a_subset_of(u,t) and basis_of(union(s, u),v))) fof(bg-2_2;, axiom)
Va: (a_vector_space(a) = Ib: basis_of(b, a)) fof(bg_remark_63_a, axiom)

Va, b: (a_vector_subspace_of(a,b) = a_vector_space(a)) fof(bg_2_4_a, axiom)

Yw, v, e: ((a_vector_subspace_of(w, v) and a_subset_of(e, vec_to_class(w))) = (lin_ind_subset(e,w) <= lin_ind_subset(e,v)))
Yw, v: ((a_vector_subspace_of(w, v) and a_vector_space(v)) = Je, f: (basis_of(union(e, f),v) and basis_of(e, w))) fof(bg_2

ALG212+1.p Distributivity, long version
include(’Axioms/ALG002+0.ax’)
Vu, w,z,y, 2 f(f (2,9, 2), u,w) = f(f(@,u,w), f(y,u,w), f(z,u,w))  fof(dist_long, conjecture)

ALG21341.p Distributivity, short version
include(’Axioms/ALG002+0.ax’)

ALG235-1.p Short equational base for two varieties of groupoids - part 1la
a-(b-(a-b)=a-b cnf(co1, axiom)

a-(b-(c-d)=c-(b-(a-d)) cnf(cpz2, axiom)
(a-(b-(c-b))-d=a-(d-((c-b)-d)) cnf(eps, axiom)
a-(b-(a-(c-(d-¢))#a-(b-(d-c)) cnf(goals, negated_conjecture)
ALG236-1.p Short equational base for two varieties of groupoids - part 1b
a-(b-(a-b)=a-b cnf(co1, axiom)

a- ( ( d)) = ( (a-d)) cnf(cga, axiom)
(@-(b-(c-0))-d=a-(d-((c-b)-d))  cnf(cos, axiom)

(a- b) (c-(d- ));éa (c-((d-b)-e)) cnf(goals, negated_conjecture)

ALG237-1.p Selfdistributive groupoids are symmetric-by-medial - part 1
a-(b-¢c)=(a-b)-(a-c) enf(cpy , axiom)

(a-b)-c=(a-¢)-(b-c) enf(cga, axiom)

((a-b)-(c-d) -((a-¢c)-(b-d)# ((a-¢c)-(b-d))-((a-b)-(c-d)) cnf(goals, negated_conjecture)

ALG238-1.p Selfdistributive groupoids are symmetric-by-medial - part 2



a-(b-c)=(a-b) (a-c) cnf(cor, axiom)
(a b)-c=(a-c)-(b-c) cnf(cpz, axiom)

((a-b)-(c-d) - ((a-b)-(c-d))-((a-c)-(b-d))#(a-¢c)-(b-d) cnf(goals, negated_conjecture)
ALG239-1.p Selfdistributive groupoids are symmetric-by-medial - part 3
a-(b-c)=(a-b)-(a-c) enf(cp, axiom)

(a-b)-c=(a-c)-(b-¢) cnf(cpz, axiom)
((@-0)-(c-d))-(((a-b)-(c-d))-((a-c)-(b-d)))=(a-¢)-(b-d)  cnf(cos, axiom)
((a-b)-(c-d) -((a-¢c)-(b-d)# ((a-¢c)-(b-d))-((a-b)-(c-d)) cnf(goals, negated_conjecture)

ALG240-1.p Selfdistributive groupoids are symmetric-by-medial - part 4

a-(b-¢c)=(a-b)-(a-c) enf(cp, axiom)

(a-b)-c=(a-¢)-(b-c) enf(cga, axiom)

((a5) (c-d) - ((a-b)-(c-d)) - ((a-c) (b)) =(a-c)-(b-d)  cnf(cos, axiom)
((0-8)-(c-d)) - ((a-c)- (b-d))-((a-c)-(b-d) = (a-b)-(c-d)  cnflcos, axiom)
((a-b)-(c-d) -((a-c)-(b-d)# ((a-¢c)-(b-d))-((a-b)-(c-d)) cnf(goals, negated_conjecture)

ALG241-1.p Selfdistributive groupoids are symmetric-by-medial - part 5
a-(b-c)=(a-b)-(a-c) enf(cpr, axiom)

(a b)-c=(a-c)-(b-c) cnf(cpz, axiom)
(a-a)-b=a-(b-b) cnf(co3, axiom)
a-(b-(c-c))=a-(b-c) cnf(coq, axiom)
(a-b)-a=a-(b-a) cnf(cps, axiom)

((a-b)-(c-d)-(((a-b)-(c-d)-((a-c)-(b-d)))#(a-¢)-(b-d) cnf(goals, negated_conjecture)
ALG242-1.p Idempotent selfdistributive groupoids are symmetric-by-medial - 1
a-(b-c)=(a-b) (a-c) cnf(cor, axiom)

(a-b)-c=(a-c)-(b-¢) cnf(cpz, axiom)

a-a=a cnf(cps, axiom)

((a-b)-(c-d)-((a-¢c)-(b-d)# ((a-¢)-(b-d))-((a-b)-(c-d)) cnf(goals, negated_conjecture)

ALG243-1.p Idempotent selfdistributive groupoids are symmetric-by-medial - 2

a-(b-c)=(a-b) (a-c) cnf(cor, axiom)
(a-b)-c=(a-¢c)-(b-¢) cnf(cpz, axiom)
a-a=a cnf(cos, axiom)

((a-b)-(c-d) - (((a-b)-(c-d)-((a-¢)-(b-d))#(a-¢)-(b-d) cnf(goals, negated_conjecture)

ALG244-1.p Idempotent selfdistributive groupoids are symmetric-by-medial - 3
a-(b-c)=(a-b) (a-c) cnf(cor, axiom)

(a-b)-c=(a-c)-(b-¢) cnf(cpz, axiom)

((a-8)-(c-d))-(((a-b) - (c-d))- ((a-c)-(b-d))) = (a-c)-(b-d)  cnf{cos, axiom)
a-a=a cnf(cpy, axiom)

(a-b)-(c-d))-((a-¢)-(b-d)# ((a-¢)-(b-d)-((a-b)-(c-d)) cnf(goals, negated_conjecture)

ALG245-1.p Idempotent selfdistributive groupoids are symmetric-by-medial - 4
a-(b-c)=(a-b) (a-c) cnf(cor, axiom)
(a-b)-c=(a-c)-(b-¢) cnf(cpz, axiom)
((a-b)-(c-d))- (((a-b) - (c-d)) - ((a-c)- (b-d)))
(((a-b)-(c- d))f& ((a-¢)- (b)' d))) - ((a-c)-(b-d))
a-a=a enf(cos, axiom

((a-b)-(c-d) -((a-¢c)-(b-d)# ((a-¢)-(b-d))-((a-b)-(c-d)) cnf(goals, negated_conjecture)

ALG246-1.p Axioms of SBL algebras are not independent

tptp; (a, b) = tptp; (b, a) cnf(cor, axiom)

tptp; (tptps,a) = a cnf(epg, axiom)

tptp; (a, tptpg(a, b)) = tptp; (b, tptpg(b,a))  enf(cos, axiom)

tptpy (tptpy (a,b), ¢) = tptpy(a, tptpy(b, ¢)) cnf(coy, axiom)

tptpy (tptps, @) = tptps cnf(cos, axiom)
(
(
b) =

(a-c)-(b-d) cnf(cps, axiom)
(a-b)-(c-d) enf(cpq, axiom)

tptpg (tptpo (tptpg(a, b), ¢), tptpg (tptpy (tptpg (b, @), ¢), ¢)) = tptpy cnf(cog, axiom)
tptpy(a, b) = tptp, (a, tptpy(a, b)) cnf(cor, axiom)

v(a, b) = tptp, (tptpy (tptpg(a, b), b), tptpy (tptpy (b, a), a)) enf(cps, axiom)
tptpo (tptpy (a,b), tptps) = v(tptpg(a, tptps), tptpg (b, tptps)) cnf(cog, axiom)
m(a) = tptpy(a, tptps) cnf(cyp, axiom)
n(a) = m(tptpy(a)) cnf(cy1, axiom)



tptp, (tptpy(a)) = a cnf(cy2, axiom)

n(tptpy(a, b)) = n(tptp, (tptpy(b), tptpy(a))) cnf(cy3, axiom)

v(tptp; (n(a), n(tptpy(a, b)), n(db)) # n(b) cnf(goals, negated_conjecture)
ALG247A2.p Push property lemma 0

include(’Axioms/ALG003"0.ax’)

pushprop_lem0_lthm thf(thm, conjecture)

ALG248A1.p Push property lemma 1
include(’Axioms/ALG003"0.ax’)
pushprop_lem1_gthm thf(thm, conjecture)
ALG248A2.p Push property lemma 1
include(’Axioms/ALG003"0.ax’)
pushprop_lem1_lthm thf(thm, conjecture)
ALG248A3.p Push property lemma 1
include(’Axioms/ALG003"0.ax’)
pushprop_lem1v2_1thm thf(thm, conjecture)
ALG249A3.p Push property lemma 2

include(’Axioms/ALG003"0.ax’)
pushprop_lem2v2_1thm thf(thm, conjecture)

ALG250A3.p Push property lemma 3
include(’Axioms/ALG003"0.ax’)
pushprop_lem3v2_1thm thf(thm, conjecture)

ALG251A1.p Push property
include(’Axioms/ALG003"0.ax’)
pushprop_gthm thf(thm, conjecture)

ALG251A2.p Push property
include(’Axioms/ALG003"0.ax")
pushprop_lthm thf(thm, conjecture)

ALG251A3.p Push property
include(’Axioms/ALG003"0.ax’)
pushprop_lthm _orig thf(thm, conjecture)

ALG252A1.p Induction lemma
include(’Axioms/ALG003"0.ax’)
induction2lem_gthm thf(thm, conjecture)

ALG252A2.p Induction lemma
include(’Axioms/ALG003"0.ax’)
induction2lem lthm thf(thm, conjecture)

ALG253A1.p Induction
include(’Axioms/ALG003"0.ax’)
induction2_gthm thf(thm, conjecture)

ALG253A2.p Induction
include(’Axioms/ALG003"0.ax’)
induction2_1thm thf(thm, conjecture)
ALG254A1.p M is a monoid and T is an M-set

include(’Axioms/ALG003"0.ax’)
substmonoid_gthm thf(thm, conjecture)

ALG254A2.p M is a monoid and T is an M-set
include(’Axioms/ALG003"0.ax”)
substmonoid_1thm thf(thm, conjecture)

ALG255A1.p T is an M-set
include(’Axioms/ALG003"0.ax’)
termmset_gthm thf(thm, conjecture)

ALG256A1.p HOASap is injective 1
include(’Axioms/ALG003"0.ax’)
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hoasapinjl_gthm thf(thm, conjecture)

ALG256A2.p HOASap is injective 1
include(’Axioms/ALG003"0.ax’)
hoasapinj1_lthm thf(thm, conjecture)

ALG257A1.p HOASap is injective 2
include(’Axioms/ALG003"0.ax’)
hoasapinj2_gthm thf(thm, conjecture)

ALG257A2.p HOASap is injective 2
include(’Axioms/ALG003"0.ax’)
hoasapinj2_lthm thf(thm, conjecture)

ALG258A1.p HOASlam is injective
include(’Axioms/ALG003"0.ax’)
hoaslaminj_gthm  thf(thm, conjecture)

ALG258/2.p HOASlam is injective
include(’Axioms/ALG003"0.ax”)
hoaslaminj_lthm thf(thm, conjecture)

ALG259A1.p HOASlam not ap
include(’Axioms/ALG003"0.ax’)
hoaslamnotap_gthm thf(thm, conjecture)

ALG259A2.p HOASlam not ap
include(’Axioms/ALG003"0.ax")
hoaslamnotap_lthm thf(thm, conjecture)

ALG260A1.p HOASlam not var
include(’Axioms/ALG003"0.ax")
hoaslamnotvar_gthm thf(thm, conjecture)

ALG260A2.p HOASlam not var
include(’Axioms/ALG003"0.ax’)
hoaslamnotvar_lthm thf(thm, conjecture)

ALG261A1.p HOASap not var
include(’Axioms/ALG003"0.ax’)
hoasapnotvar_gthm thf(thm, conjecture)

ALG261A2.p HOASap not var
include(’Axioms/ALG003"0.ax’)
hoasapnotvar_lthm thf(thm, conjecture)

ALG262A2.p HOAS induction lemma 0
include(’Axioms/ALG003"0.ax’)
hoasinduction_lem0_lthm thf(thm, conjecture)

ALG263A1.p HOAS induction lemma 1
include(’Axioms/ALG003"0.ax’)
hoasinduction_lem1_gthm thf(thm, conjecture)

ALG263A3.p HOAS induction lemma 1
include(’Axioms/ALG003"0.ax’)
hoasinduction_lem1v2_gthm thf(thm, conjecture)

ALG264A1.p HOAS induction lemma 2
include(’Axioms/ALG003"0.ax’)
hoasinduction_lem2_gthm thf(thm, conjecture)

ALG264A3.p HOAS induction lemma 2
include(’Axioms/ALG003"0.ax’)
hoasinduction_lem2v2_gthm thf(thm, conjecture)

ALG265A2.p HOAS induction lemma 3aa
include(’Axioms/ALG003"0.ax’)
hoasinduction_lem3aa_lthm  thf(thm, conjecture)

ALG266A1.p HOAS induction lemma 3a
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include(’Axioms/ALG003"0.ax’)
hoasinduction_lem3a_gthm thf(thm, conjecture)

ALG266A2.p HOAS induction lemma 3a
include(’Axioms/ALG003"0.ax’)
hoasinduction_lem3a_lthm thf(thm, conjecture)

ALG267A1.p HOAS induction lemma 3b
include(’Axioms/ALG003"0.ax”)
hoasinduction_lem3b_gthm thf(thm, conjecture)

ALG267A2.p HOAS induction lemma 3b
include(’Axioms/ALG003"0.ax’)
hoasinduction_lem3b_lthm thf(thm, conjecture)

ALG268A1.p HOAS induction lemma 3
include(’Axioms/ALG003"0.ax’)
hoasinduction_lem3_gthm thf(thm, conjecture)

ALG268A2.p HOAS induction lemma 3
include(’Axioms/ALG003"0.ax’)
hoasinduction_lem3_lthm thf(thm, conjecture)

ALG268A3.p HOAS induction lemma 3
include(’Axioms/ALG003"0.ax’)
hoasinduction_lem3v2a_lthm thf(thm, conjecture)

ALG268/A4.p HOAS induction lemma 3
include(’Axioms/ALG003"0.ax’)
hoasinduction_lem3v2_f_lthm thf(thm, conjecture)

ALG268A5.p HOAS induction lemma 3
include(’Axioms/ALG003"0.ax’)
hoasinduction_lem3v2_gthm thf(thm, conjecture)

ALG268/N6.p HOAS induction lemma 3
include(’Axioms/ALG003"0.ax”)
hoasinduction_lem3v2_lthm thf(thm, conjecture)

ALG269A1.p HOAS induction
include(’Axioms/ALG003"0.ax’)
hoasinduction_gthm thf(thm, conjecture)

ALG269A2.p HOAS induction
include(’Axioms/ALG003"0.ax’)
hoasinduction_lthm thf(thm, conjecture)

ALG269A3.p HOAS induction
include(’Axioms/ALG003"0.ax’)
hoasinduction_lthms thf(thm, conjecture)

ALG269/4.p HOAS induction
include(’Axioms/ALG003"0.ax’)
hoasinduction_no_psi_cond_lthm thf(thm, conjecture)

ALG270A5.p TPS problem THM23

a: $tType thf(a_type, type)

cstar:a —a — a thf(c_star, type)

Vxx: a,xy: a,xz: a: (c_star@(c_star@xx@xy)@xz) = (c_star@xx@(c_star@xy@Qxz)) = Yw: a,x: a,y: a, z: a: (c_star@(c_star@(c
(c_star@Quw@(c_star@Qz@(c_starQy@Qz))) thf(cTHM23_pme, conjecture)

ALG271A5.p TPS problem EQUIV-01-03

g: $tType thf(g_type, type)

c¢cGROUP;1: (g 5 g—g) — g — %o thf(cGROUP1 _type, type)

c¢cGROUP;: (g — g —g) — g — %o thf(cGROUP3_type, type)

c¢GRP_ASSOC: (g = g — g) — %o thf(cGRP_ASSOC _type, type)

c¢cGRP_INVERSE: (9 g —¢g) — g — %0 thf(cGRP_INVERSE _type, type)
cGRP_RIGHT_INVERSE: (¢ — g —¢) — g — %0 thf(cGRP_RIGHT_INVERSE type, type)
c¢cGRP_RIGHT.UNIT: (9 g —¢g) — g — %0 thf(cGRP_RIGHT_UNIT _type, type)
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¢GRP_UNIT: (9 g —g) — g — $o thf(cGRP_UNIT _type, type)

c¢cGRP_ASSOC = (Axf: g — g — ¢: Vxa: g,xb: g,xc: g: (xfQ(xfQxa@xb)@xc) = (xf@xa@(xfQxbQ@xc))) thf(cGRP_ASSOC
c¢GRP_INVERSE = (Axf: g — g — g, xe: g: Vxa: g: Ixb: ¢: ((xf@xa@xb) = xe and (xf@xb@xa) = xe)) thf(cGRP_INVERS
cGRP_RIGHT_INVERSE = (A\xf: g — g — g, xe: g: Vxa: g: Ixb: ¢: (xf@xa@xb) = xe) thf(cGRP_RIGHT_INVERSE _def, ¢
c¢cGRP_RIGHT_UNIT = (Xxf: g — g — g, xe: g: Vxa: g: (xf@QxaQxe) = xa) thf(cGRP_RIGHT_UNIT _def, definition)
c¢GRP_UNIT = (Xxf: g — g — g,xe: g: Vxa: g: ((xf@xe@xa) = xa and (xf@xa@xe) = xa)) thf(cGRP_UNIT _def, definition
c¢cGROUP; = (Axf: g — g — g,xe: g: (¢cGRP_ASSOC@xf and ¢cGRP_UNIT@xf@xe and cGRP_INVERSE@x{Qxe)) thi(cG
cGROUP; = (A\xf: ¢ — g — g,xe: g: (cGRP_ASSOC@xf and cGRP_RIGHT_UNIT@xf@xe and cGRP_RIGHT_INVERSE@x
Vxf: g — g — g,xe: g: ((cGROUP,@xf@Qxe) <= (cGROUP3;@xf@xe)) thf(cEQUIV_01,4, conjecture)

ALG272A5.p TPS problem EQUIV-01-02

g: $tType thf(g_type, type)

c¢cGROUP;y: (g > g—g) — g — %o thf(cGROUP1 _type, type)

c¢cGROUP;y: (g —g—g) — g — %o thf(cGROUP2_type, type)

c¢GRP_ASSOC: (g — g — g) — %o thf(cGRP_ASSOC _type, type)

c¢GRP_INVERSE: (9 g —¢g) — g — %0 thf(cGRP_INVERSE._type, type)

cGRP_LEFT_INVERSE: (g g —g) — g — %0  thf(cGRP_LEFT_INVERSE_type, type)

¢GRP_LEFT_UNIT: (g — g — g) — g — $0  thf(cGRP_LEFT_UNIT type, type)

c¢cGRP_UNIT: (g > g — g) — g — $o thf(cGRP_UNIT _type, type)

cGRP_ASSOC = (\xf: g — g — ¢: Vxa: g,xb: g,xc: g: (xf@Q(xf@xa@xb)@xc) = (xf@xa@(xf@xbQ@xc))) thf(cGRP_ASSOC
c¢GRP_INVERSE = (Axf: ¢ — g — g, xe: g: Vxa: g: Ixb: ¢: ((xf@xa@xb) = xe and (xf@xb@xa) = xe)) thf(cGRP_INVERS
c¢cGRP_LEFT_INVERSE = (Axf: ¢ — g — g,xe: ¢g: Vxa: g: Ixb: ¢: (xf@xb@xa) = xe) thf(cGRP_LEFT_INVERSE def, defi
c¢cGRP_LEFT_UNIT = (\xf: ¢ — g — g,xe: g: Vxa: ¢: (xf@Qxe@xa) = xa) thf(cGRP_LEFT_UNIT _def, definition)
c¢GRP_UNIT = (Axf: g — g — g,xe: g: Vxa: g: ((xf@xe@xa) = xa and (xf@xa@xe) = xa)) thf(cGRP_UNIT _def, definition
cGROUP; = (Axf: g — g — g,xe: g: (¢cGRP_ASSOC@xf and cGRP_UNIT@xf@xe and cGRP_INVERSE@x{@xe)) thf(cG
cGROUP; = (Xxf: g — g — g, xe: g: (¢cGRP_ASSOCG@xf and cGRP_LEFT_UNIT@xf@xe and cGRP_LEFT_INVERSEQxfQx
vxt: g — g — g,xe: g: ((cGROUP;@xf@xe) <= (cGROUP,Q@xf@xe)) thf(cEQUIV _01,),, conjecture)

ALG273A5.p TPS problem EQUIV-02-03

g: $tType thf(g_type, type)

c¢cGROUPs: (g — g — g) — g — $o thf(cGROUP2_type, type)

¢cGROUP3: (g > g —g) — g — %0 thf(cGROUP3_type, type)

c¢GRP_ASSOC: (g — g — g) — %0 thf(cGRP_ASSOC _type, type)

¢GRP_LEFT_INVERSE: (g — g — ¢) — g — $0  thf(cGRP_LEFT_INVERSE type, type)

¢GRP_LEFT_UNIT: (g — g — ¢) — g — $0  thf(cGRP_LEFT_UNIT _type, type)

¢GRP_RIGHT_INVERSE: (g — g — ¢) — ¢ —$0  thf(¢cGRP_RIGHT_INVERSE_type, type)

¢GRP_RIGHT_UNIT: (g — g — ¢) — g — $0  thf(cGRP_RIGHT_UNIT.type, type)

c¢cGRP_ASSOC = (\xf: ¢ — g — ¢: Vxa: g,xb: g,xc: g: (xfQ(xf@xa@xb)@xc) = (xf@xa@(xf@xb@xc))) thf(cGRP_ASSOC
c¢cGRP_LEFT INVERSE = (Axf: ¢ — g — g,xe: ¢g: Vxa: g: Ixb: ¢: (xf@Qxb@xa) = xe) thf(cGRP_LEFT_INVERSE def, defi
c¢cGRP_LEFT_UNIT = (A\xf: ¢ — g — g,xe: g: Vxa: ¢: (xf@Qxe@xa) = xa) thf(cGRP_LEFT_UNIT _def, definition)
cGRP_RIGHT_INVERSE = (A\xf: g — g — g, xe: g: Vxa: g: Ixb: ¢: (xf@xa@xb) = xe) thf(cGRP_RIGHT_INVERSE _def,
c¢cGRP_RIGHT_UNIT = (Xxf: g — g — g, xe: g: Vxa: g: (xf@QxaQxe) = xa) thf(cGRP_RIGHT_UNIT _def, definition)
cGROUP; = (Axf: g — g — g,xe: g: (cGRP_ASSOC@xf and cGRP_LEFT_UNIT@xf@xe and cGRP_LEFT_INVERSE@xfQx
cGROUP; = (Axf: ¢ — g — g,xe: g: (cGRP_ASSOC@xf and cGRP_RIGHT_UNIT@xf@xe and cGRP_RIGHT_INVERSE@x!
Vxf: g — g — g, xe: g: ((cGROUP,@xf@Qxe) <= (cGROUP;@xfQxe)) thf(cEQUIV_02,, conjecture)

ALG274A5.p TPS problem from GRP-THMS

g: $tType thf(g_type, type)

¢cGROUP;3: (g > g —g) — g — %o thf(cGROUP3_type, type)

c¢cGROUPy: (g — g — g) — $o thf(cGROUP4 _type, type)

c¢GRP_ASSOC: (g — g — g) — %o thf(cGRP_ASSOC _type, type)

c¢GRP_DIVISORS: (g — g — g) — %o thf(cGRP_DIVISORS_ type, type)

c¢cGRP_RIGHT_INVERSE: (g — g — g) — g — $o thf(cGRP_RIGHT_INVERSE _type, type)

c¢GRP_RIGHT_UNIT: (g - g —g) — g — %0 thf(cGRP_RIGHT_UNIT _type, type)

c¢GRP_ASSOC = (Axf: g — g — ¢: Vxa: g,xb: g,xc: g: (xfQ(xfQxa@xb)@xc) = (xf@xa@(xfQxb@xc))) thf(cGRP_ASSOC
cGRP.DIVISORS = (MAxf: ¢ — g — g¢: Vxa: g,xb: ¢: (Ixx: ¢: (xf@xa@xx) = xb and Ixy: ¢g: (xf@QxyQxa) =

xb)) thf(cGRP_DIVISORS_def, definition)

c¢GRP_RIGHT_INVERSE = (Axf: g — g — g, xe: g: Vxa: g: 3xb: ¢: (xf@xa@xb) = xe) thf(cGRP_RIGHT_INVERSE _def, ¢
c¢GRP_RIGHT_UNIT = (\xf: ¢ — g — g,xe: g: Vxa: ¢: (xf@xa@xe) = xa) thf(cGRP_RIGHT_UNIT _def, definition)
c¢cGROUP; = (A\xf: ¢ — g — g,xe: g: (cGRP_ASSOC@xf and cGRP_RIGHT_UNIT@xf@xe and cGRP_RIGHT_INVERSE@x!
c¢cGROUPy = (Mxf: g — g — g: (cGRP_ASSOC@xf and cGRP_DIVISORS@xf)) thf(cGROUP4_def, definition)
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vxf: g — g — ¢: (Fxe: g: (cGROUP3@xf@xe) <= (cGROUP,Qxf)) thf(cEQUIV_03,,, conjecture)

ALG275A5.p TPS problem from GRP-THMS

g: $tType thf(g_type, type)

fig—g—yg thf(f_type, type)

c¢cGROUP;3: (g > g —g) — g — %0 thf(cGROUP2_type, type)

c¢cGROUPy: (g — g — g) — $o thf(cGROUP4._type, type)

cGRP_ASSOC: (g — g — g) — %o thf(cGRP_ASSOC _type, type)

c¢GRP_DIVISORS: (g — g — g) — $o thf(cGRP_DIVISORS_ type, type)

cGRP_LEFT_INVERSE: (g — ¢ — ¢) — g — S0 thf(cGRP_LEFT_INVERSE type, type)

cGRP_LEFT_UNIT: (g —» g — ¢) — g — $o  thf(cGRP_LEFT_UNIT _type, type)

c¢cGRP_ASSOC = (Axf: ¢ — g — ¢: Vxa: g,xb: g,xc: g: (xfQ(xfQxa@xb)@xc) = (xf@xa@(xfQxb@xc))) thf(cGRP_ASSOC.
cGRP.DIVISORS = (MAxf: ¢ — g — g¢: Vxa: g,xb: ¢: (Ixx: ¢: (xf@xa@xx) = xb and Ixy: ¢g: (xfQxyQxa) =

xb)) thf(cGRP_DIVISORS_def, definition)

c¢GRP_LEFT_INVERSE = (Axf: ¢ — g — g,xe: g: Vxa: g: Ixb: ¢: (xf@xb@xa) = xe) thf(cGRP_LEFT_INVERSE _def, defi
c¢cGRP_LEFT_UNIT = (Axf: g — g — g, xe: g: Vxa: g: (xf@Qxe@xa) = xa) thf(cGRP_LEFT_UNIT _def, definition)
cGROUP; = (Axf: ¢ — g — g,xe: g: (cGRP_ASSOC@xf and cGRP_LEFT_UNIT@xf@xe and cGRP_LEFT_INVERSEQxfQx
cGROUPy = (Mxf: g — g — g: (cGRP_ASSOC@xf and cGRP_DIVISORS@xf)) thf(cGROUP4_def, definition)

Vxfp: g — g — ¢: Fxe: g: (cGROUP,@xfy@xe) <— (cGROUP,Qf) thf(cEQUIV_02,, conjecture)

ALG276A5.p TPS problem from GRP-THMS

g: $tType thf(g_type, type)

c¢cGROUP;y: (g —g—g) — g — %o thf(cGROUP1_type, type)

c¢cGROUPy: (g — g — g) — %o thf(cGROUP4_type, type)

c¢GRP_ASSOC: (g — g — g) — $o thf(cGRP_ASSOC _type, type)

c¢GRP_DIVISORS: (¢ — g — g) — $o thf(cGRP_DIVISORS type, type)

¢GRP_INVERSE: (¢ — ¢ — g) — g —$0  thf(cGRP_INVERSE.type, type)

c¢cGRP_UNIT: (¢ > g — g) — g — $o thf(cGRP_UNIT _type, type)

cGRP_ASSOC = (\xf: g — g — ¢: Vxa: g,xb: g,xc: g: (xf@Q(xf@xa@xb)@xc) = (xf@xa@(xf@xbQ@xc))) thf(cGRP_ASSOC
c¢cGRP_DIVISORS = (Xxf: ¢ — g — g¢: Vxa: g,xb: g: (Ixx: ¢: (xf@xa@xx) = xb and Ixy: ¢: (xfQxyQxa) =

xb)) thf(cGRP_DIVISORS _def, definition)

c¢GRP_INVERSE = (Axf: g — g — g, xe: g: Vxa: g: Ixb: ¢: ((xf@xa@xb) = xe and (xf@xb@xa) = xe)) thf(cGRP_INVERS
c¢GRP_UNIT = (Axf: g — g — g,xe: g: Vxa: g: ((xf@xe@xa) = xa and (xf@xa@xe) = xa)) thf(cGRP_UNIT _def, definition
cGROUP; = (Axf: ¢ — g — g¢,xe: g: (cGRP_ASSOC@xf and cGRP_UNIT@xf@xe and cGRP_INVERSEQxfQxe)) thf(cG
c¢cGROUP, = (Axf: g — g — ¢: (cGRP_ASSOC@xf and cGRP_DIVISORS@xf)) thf(cGROUP4_def, definition)

vxf: g — g — ¢: (Fxe: g: (cGROUP;@xf@xe) <= (cGROUP,Qxf)) thf(cEQUIV_01,,, conjecture)

ALG277A5.p TPS problem from GRP-THMS

g: $tType thf(g_type, type)

c¢cGROUP;: (g — g — g) — g — $o thf(cGROUP3_type, type)

c¢GRP_ASSOC: (g — g — g) — %0 thf(cGRP_ASSOC _type, type)

c¢GRP_RIGHT_INVERSE: (g g — g) — g — $0 thf(cGRP_RIGHT_INVERSE type, type)

c¢cGRP_RIGHT.UNIT: (9 - g — g) — g — %0 thf(cGRP_RIGHT_UNIT _type, type)

cGRP_ASSOC = (\xf: g — g — ¢: Vxa: g,xb: g,xc: g: (xf@Q(xf@xa@xb)@xc) = (xf@xa@(xf@xbQ@xc))) thf(cGRP_ASSOC
cGRP_RIGHT_INVERSE = (Axf: g — g — g, xe: g: Vxa: g: Ixb: ¢g: (xf@xa@xb) = xe) thf(cGRP_RIGHT_INVERSE _def, ¢
c¢GRP_RIGHT_UNIT = (Xxf: g — g — g,xe: g: Vxa: g: (xf@Qxa@xe) = xa) thf(cGRP_RIGHT_UNIT _def, definition)
cGROUP; = (A\xf: ¢ — g — g,xe: g: (cGRP_ASSOC@xf and cGRP_RIGHT_UNIT@xf@xe and cGRP_RIGHT_INVERSE@x!
Vxf: g — g — g,xe: g: ((cGROUP3@xf@Qxe) = Vxa: g: (xf@xe@xa) = xa) thf(cE13A3, conjecture)

ALG278A5.p TPS problem from GRP-THMS

g: $tType thf(g_type, type)

c¢cGROUP;y: (g > g —g) — g — %o thf(cGROUP2_type, type)

c¢GRP_ASSOC: (g — g — g) — %o thf(cGRP_ASSOC _type, type)

cGRP_LEFT_INVERSE: (g > g — g) — g —$o  thf(cGRP_LEFT_INVERSE._type, type)

c¢cGRP_LEFT_UNIT: (g — g — g) — g — $0 thf(cGRP_LEFT_UNIT _type, type)

c¢cGRP_ASSOC = (\xf: ¢ — g — ¢: Vxa: g,xb: g,xc: g: (xfQ(xf@xa@xb)@xc) = (xf@xa@(xf@xb@xc))) thf(cGRP_ASSOC
c¢GRP_LEFT INVERSE = (Axf: ¢ — g — g,xe: ¢g: Vxa: g: Ixb: ¢: (xfQxb@xa) = xe) thf(cGRP_LEFT_INVERSE def, defi
c¢cGRP_LEFT_UNIT = (Axf: g — g — g, xe: g: Vxa: g: (xf@xe@xa) = xa) thf(cGRP_LEFT_UNIT _def, definition)
cGROUP, = (Axf: ¢ — g — g,xe: g: (cGRP_ASSOC@xf and cGRP_LEFT_UNIT@xf@xe and cGRP_LEFT_INVERSEQxfQx
Vxf: g — g — g,xe: g: ((cGROUP,@xf@Qxe) = Vxa: g: (xfQxa@xe) = xa) thf(cE12A1, conjecture)

ALG279A5.p TPS problem from GRP-THMS
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g: $tType thf(g_type, type)

c¢cGRP_RIGHT_INVERSE: (g g — g) — g — $o thf(cGRP_RIGHT_INVERSE type, type)

c¢cGRP_RIGHT.UNIT: (9 - g — g) — g — $0 thf(cGRP_RIGHT_UNIT _type, type)

cGRP_RIGHT_INVERSE = (A\xf: g — g — g, xe: g: Vxa: g: Ixb: ¢: (xf@xa@xb) = xe) thf(cGRP_RIGHT_INVERSE _def, ¢
c¢cGRP_RIGHT_UNIT = (Xxf: g — g — g, xe: g: Vxa: g: (xf@QxaQxe) = xa) thf(cGRP_RIGHT_UNIT _def, definition)

vxf: g — g — g,xe: g: ((Vxb: g,xc: g,xa: g: (xf@Q(xf@xa@xb)@xc) = (xf@xa@(xf@xb@xc)) and cGRP_RIGHT_UNIT@x{Qxe -
Vxa: g: (xf@xe@xa) = xa) thf(cE13A2A, conjecture)

ALG280A5.p TPS problem from GRP-THMS

a: $tType thf(a_type, type)

cE:a thf(cE, type)

cP:a—a—a thf(cP, type)

clia—a thf(cJ, type)

(Vxx: a,xy: a,xz: a: (cPQ(cP@xx@xy)Qxz) = (cP@xx@Q(cPQ@xy@xz)) and Vxx: a: (cPQcEQxx) = xx and Vxy: a: (cPQ(cJQx;
cE) = Vz:a: (cPQzQcE) =z thf(cTHM17_pme, conjecture)

ALG281A5.p TPS problem from GRP-THMS

cE: $i thf(cE, type)

cJ: $i— 8i thf(cJ, type)

cP: $i — $i — $i thf(cP, type)

(Vxx: $i, xy: 81, xz: $i: (cPQ(cP@xx@Qxy)@xz) = (cPQxxQ@(cPQxy@xz)) and Vxx: $i: (cPQcE@xx) = xx and Vxy: $i: (cPQ(cJ!
cE) = Va: $i: (cPQz@Q(cJQz)) = cE thf(cTHM16_pme, conjecture)

ALG282A5.p TPS problem from GRP-THMS

a: $tType thf(a_type, type)

cP:a—a—a thf(cP, type)

cE: a thf(cE, type)

clia—a thf(cJ, type)

(Vxx: a,xy: a,xz: a: (cPQ(cP@xxQxy)Q@xz) = (cP@xx@Q(cPAxy@xz)) and Vxx: a: (cPQcEQxx) = xx and Vxy: a: (cPQ(cJQx:
cE) = Vz:a,y: a: Jw: a: (cPQuwQz) =y thf(cTHM21_pme, conjecture)

ALG283A5.p TPS problem from GRP-THMS

a: $tType thf(a_type, type)

cPra—a—a thf(cP, type)

cE:a thf(cE, type)

cJ:a—a thf(cJ, type)

(Vxx: a,xy: a,xz: a: (cPQ(cP@xx@xy)@xz) = (cPQxx@(cPQxy@xz)) and Vxx: a: (cPQcEQxx) = xx and Vxy: a: (cPQ(cJ@x;
cE) = Vz:a,y: a: 3z: a: (cPQzQz) =y thf(cTHM20_pme, conjecture)

ALG284A5.p TPS problem from GRP-THMS

cJ: 81— $1  thf(c], type)

cP:$i— 81— 8  thi(cP,type)

cE: $i thi(cE, type)

(Vxx: 81, xy: 8i,xz: $i: (cPQ(cPQxxQ@Qxy)@Qxz) = (cPQxx@Q(cPQxy@xz)) and Vxx: $i: (cPQcEQxx) = xx and Vxy: $i: (cPQ(cJ¢
cE) = Vaz: $i,y: $i: (cJQ(cPQzQy)) = (cPQ(cJQy)Q(cJQx)) thf(cTHM18_pme, conjecture)

ALG285A5.p TPS problem from GRP-THMS

a: $tType thf(a_type, type)

cP:a—a—a thf(cP, type)

cE: a thf(cE, type)

cJia—a thf(cJ, type)

(Vxx: a,xy: a,xz: a: (cPQ(cP@xx@xy)Q@xz) = (cPQ@xx@(cPQ@xyQ@xz)) and Vxx: a: (cPQcEQxx) = xx and Vxy: a: (cPQ(cJQx;
cE) = (Vxx: a,xy: a,xz: a: (cPQ(cPQxx@Qxy)@xz) = (cPQxx@Q(cPQxy@xz)) and Vz: a,y: a: (Ju: a: (cPQzQu) =

y and Ju: a: (cPQuQx) = y)) thf(cTHM22_pme, conjecture)

ALG286A5.p TPS problem from PAIRING-UNPAIRING-ALG-THMS
a: $tType thf(a_type, type)

cZ: a thf(cZ, type)

ua thf(u, type)

Y a thi(y, type)

x:a thf(z, type)

cP:a—a—a thf(cP, type)

cR:a—a thf(cR, type)
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cLlia—a thf(cL, type)
((cL@cZ) = ¢Z and (cRQcZ) = c¢Z and Vxxq: a, xy,: a: (cLQ(cP@xxo@Qxy,)) = xx¢ and Vxxo: a,xy,: a: (cCRQ(cPQxx(Qxy,))
xyo and Vxt: a: (xt # cZ <= xt = (cPQ(cL@xt)Q(cR@xt)))) = (u = (cPQxQy) = u # cZ) thf(cPU_PAIR_NOT_ZE]

ALG287A5.p TPS problem from PATRING-UNPAIRING-ALG-THMS

: $tType thf(a_type, type)

a thf(v, type)

a thf(u, type)

ta thi(y, type)

ta thf(z, type)

cPra—a—a thi(cP, type)

cR:a—a thf(cR, type)

cLlia—a thf(cL, type)

cZ:a thf(cZ, type)

((cL@cZ) = ¢Z and (cRQcZ) = ¢Z and Vxx¢: a,xy,: a: (cLQ(cPQ@xxy@xy,)) = xx¢ and Vxxg: a,xy,: a: (CRA(cPQxxoQxy,))
xyo and Vxt: a: (xt # ¢Z <= xt = (cPQ(cL@xt)@(cR@xt)))) = ((cPQzQu) = (cPQyQv) = (x =y and u =
v)) thf(cPU_P_INJ_pme, conjecture)

ALG288A5.p TPS problem from PU-LAMBDA-MODEL-THMS

a: $tType thf(a_type, type)

cP:a—a—a thf(cP, type)

cR:a—a thf(cR, type)

cLlia—a thf(cL, type)

cZ:a thf(cZ, type)

((cL@cZ) = cZ and (cRQcZ) = ¢Z and Vxx: a,xy: a: (cLQ(cP@xx@xy)) = xx and Vxx: a,xy: a: (cCRQ(cPQxxQ@xy)) =
xy and Vxt: a: (xt # ¢Z <= xt = (cPQ(cL@xt)Q(cR@xt))) and Va: a — $o: (Ixt: a: (x@xt and Vxu: a: ((z@xu) =
(z@(cL@xu)))) = (2Q@cZ))) = Va:a — $o,xz: a: (Ixy: a: (zQ(cPQxyQxz)) <= Ixx: a: (Vxxo9: a: (V2o a —
$o: ((ro@xx and Vxzo: a: ((zo@xz¢) = (r0@(cL@xzp)))) = Ixv: a: (2o@xv and (cCR@xv) = xx39)) =
(x@xx99)) and Ixy: a: Vag: a — $0: ((ro@xx and Vxzg: a: ((£oQ@Qxzg) = (20@Q(cLQ@xzj)))) = Ixv: a: (xo@xv and (cRQxv) =
(cP@xy@Qxz))))) thf(cPU_SETR_CTS_pme, conjecture)

ALG289A5.p TPS problem from PU-LAMBDA-MODEL-THMS

a: $tType thf(a_type, type)

cPra—a—a thf(cP, type)

cR:a —a thf(cR, type)

cLlia—a thf(cL, type)

cZ: a thf(cZ, type)

((cL@cZ) = ¢Z and (cRQcZ) = c¢Z and Vxx: a,xy: a: (cLQ(cP@xx@xy)) = xx and Vxx: a,xy: a: (cCRQ(cP@xxQxy)) =
xy and Vxt: a: (xt # ¢Z <= xt = (cPQ(cL@xt)@(cR@xt))) and Va: a — $o: (Ixt: a: (z@xt and Vxu: a: ((x@xu) =
(z@(cL@xu)))) = (2Q@QcZ))) = Va:a — $o,xz: a: (Ixzg: a: (xQ(cPQxzQx7)) <— Ixx: a: (Vxxi3: a: (Vzg: a —
$0: ((xo@xx and Vxzp: a: ((xo@xzo) = (20@(cL@xzp)))) = Ixv: a: (re@xv and (cR@Qxv) = xx13)) =
(x@xx13)) and Ixz1: a: Vzg: a — $o: ((ro@xx and Vxzp: a: ((x0@xz0) = (20@(cL@xz)))) = Ixv: a: (xo@xv and (cRQxv)
(cP@xz@xz,))))) thf(cPU_SETL_CTS_pme, conjecture)

ALG290A5.p TPS problem from PU-LAMBDA-MODEL-THMS

a: $tType thf(a_type, type)

cP:a—a—a thf(cP, type)

cG: a — $o thf(cG, type)

cX:a— %o thf(cX, type)

cR:a—a thf(cR, type)

clia—a thf(cL, type)

cF:a — %o thf(cF, type)

cZ:a thf(cZ, type)

((cL@cZ) = ¢Z and (cRQcZ) = ¢Z and Vxx: a,xy: a: (cLQ(cP@xx@xy)) = xx and Vxx: a,xy: a: (cCRQ(cP@Qxx@xy)) =

xy and Vxt: a: (xt # ¢Z <= xt = (cPQ(cL@xt)Q(cRQxt))) and Vzg: ¢ — $o: (Ixt: a: (x0@xt and Vxu: a: ((xo@xu) =
(£o@Q(cL@xu)))) = (20@cZ))) = (Mxy: a: Ixx: a: (Vxxyi7: a: (Voo a — $0: ((xo@xx and Vxz: a: ((xo@xz) =
(x0@(cL@xz)))) = Ixv: a: (zg@xv and (cRAxv) = xx17)) = (cX@xx;7)) and (cFQ(cP@xx@xy) or cGQ(cPQ@xxQxy)))) =
(Axz: a: (Fxx: a: (Vxxys: a: (Voo @ — $o: ((x0@xx and Vxzg: a: ((2o@xz9) = (20@(cL@xzp)))) = Ixv: a: (zo@xv and (cRQ
xx18)) = (cX@xx13)) and cFQ(cPQxx@xz)) or Ixx: a: (Vxx19: a: (Vao: a — $0: ((2o@xx and Vxzg: a: ((xo@xzg) =
(20@(cL@xzp)))) = Ixv: a: (x9@xv and (cRAQxv) = xx19)) = (cXQ@xx19)) and cGQ(cPQxxQxz)))) thf(cPU_X2310A p

ALG291A5.p TPS problem from PU-LAMBDA-MODEL-THMS

e 2 e 8
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a: $tType thf(a_type, type)

Vz:a,p:a — a— a,l:a — a,ma — a,x:a — $o: ((I1Qz) = z and (rQz) = z and Vxx: a,xy: a: (IQ(pQxxQ@Qxy)) =

xx and Vxx: a,xy: a: (r@Q(p@xx@xy)) = xy and Vxt: a: (xt # z <= xt = (pQ(lQxt)Q(rQxt))) and Vzy: a —

$o: (Ixt: a: (we@xt and Vxu: a: ((zo@xu) = (20@(1Q@xu)))) = (20Qz))) = Vro: a — $o,x2z: a: (Ixx: a: (Vxxo: a: (Vro: a —
$o: ((x0@xx and Vxzg: a: ((20@xz9) = (2o@(IQxzp)))) = Ixv: a: (xo@xv and (r@xv) = xx9)) = (xQ@Qxx9)) and z(@Q(pQxx
Ixx: a: (Vxx1o: a: (Voo a — $o: ((xo@xx and Vxzg: a: ((20@xzp) = (20@(1Qxzg)))) = Ixv: a: (xo@xv and (rQxv) =
xX10)) = (2o@xx19)) and Ixxyz: a: (Vxxi1: a: (Vao: @ — $o: ((2o@xx12 and Vxzg: a: ((x0Q@xz0) = (2o@(l1Qxz)))) =

Ixv: a: (2o@xv and (r@xv) = xx11)) = (x@xx11)) and Vzo: a — $o: ((x0@xx and Vxzo: a: ((xo@xzp) =
(x0@(1Q@xz0)))) = Ixv: a: (roQ@xv and (r@xv) = (pQxx12@x2z))))))) thf(cPU_X238B_pme, conjecture)

ALG292A5.p TPS problem from PU-LAMBDA-MODEL-THMS

a: $tType thf(a_type, type)

Vzia,pra—a—alia—ara—a,fa— %o (1Qz) =z and (r@z) = z and Vxx: a,xy: a: ({Q(pQxxQxy)) =

xx and Vxx: a,xy: a: (rQ(p@xx@xy)) = xy and Vxt: a: (xt # z <= xt = (pQ(IQxt)Q(rQ@Qxt))) and Vz: a —

$o: (Ixt: a: (x@xt and Vxu: a: ((z@xu) = (z@Q(IQxu)))) = (£Qz))) = Va:a — $o,xz: a: (Ixx: a: (Vxx5: a: (Vag: a —

$o: ((xo@xx and Vxzg: a: ((x0@xz0) = (2o@(I1Qxzg)))) = Ixv: a: (xo@xv and (r@xv) = xx5)) = (xQxx5)) and fQ(p@xx¢
Ixx: a: (Vxxg: a: (Vao: a — $o: ((x0@xx and Vxzg: a: ((x0@xz0) = (2o@Q(l1Qxz0)))) = Ixv: a: (vo@xv and (rQ@xv) =

xx6)) = (2Q@xxg)) and Ixxg: a: (Vxx7: a: (Vg a — $0: ((2o@xxg and Vxzg: a: ((20@xz¢) = (x0@(I@xz)))) =

Ixv: a: (2o@xv and (r@Qxv) = xx7)) = Vage: a — $0: ((£oQ@xx and Vxzg: a: ((x0@xz9) = (20Q(lQxzp)))) =

Ixv: a: (x0@xv and (r@xv) = xx7))) and fQ(pQxxg@xz))))) thf(cPU_X238A _pme, conjecture)

ALG293A5.p TPS problem from PU-LAMBDA-MODEL-THMS

a: $tType thf(a_type, type)

cPia—a—a thi(cP, type)

cRia—a thf(cR, type)

cl:a —a thf(cL, type)

cZ: a thf(cZ, type)

((cL@cZ) = ¢Z and (cRQcZ) = ¢Z and Vxx: a,xy: a: (cLQ(cP@xx@xy)) = xx and Vxx: a,xy: a: (cCRQ(cPQxx@xy)) =

xy and Vxt: a: (xt # ¢Z <= xt = (cPQ(cL@xt)@(cR@xt))) and Va: a — $o: (Ixt: a: (z@xt and Vxu: a: ((x@Qxu) =
(z@(cL@xu)))) = (xQcZ))) = Va: a — $o,xz: a: (Ixx: a: (Vxxaz: a: (Vag: a — $0: ((xo@xx and Vxzg: a: ((xo@xzg) =
(x0@(cL@xz)))) = Ixv: a: (xo@xv and (cCRAxv) = xx23)) = Ixy: a: (zQ(cPQxyQxxs3))) and Ixza: a: (zQ(cPQ(cPQxx@
Ixx: a: (Vxxaq: a: (Voo a — $o: ((x0@xx and Vxzg: a: ((xo@xz¢) = (20@(cL@xzp)))) = Ixv: a: (zo@xv and (cRAxv) =
XXg4)) = (2Qxx94)) and Ixxoe: a: (Vxxas: a: (Vg a — $0: ((xo@xxos and Vxzo: a: ((x0@xz¢) = (2o@(cLQxz)))) =
Ixv: a: (x0@xv and (cRAQxv) = xx925)) = Ixy: a: Vzg: a — $o: ((2oQ@xx and Vxzg: a: ((£0@xzg) = (20Q(cLQxz)))) =
Ixv: a: (£o@xv and (cR@Qxv) = (cP@xyQxxss5)))) and Ixzz: a: Vre: a — $0: ((xo@xx and Vxzo: a: ((xo@xzo) =
(x0@(cL@xzp)))) = Ixv: a: (xo@xv and (cRAQxv) = (cPQ(cPQxx06Qx7)Qx73)))))) thf(cPU_X239_pme, conjecture)

ALG295A5.p TPS problem from SEQUENTIAL-PU-ALG-THMS

a: $tType thf(a_type, type)

cZ:a thf(cZ, type)

cP:a—a—a thf(cP, type)

cRia—a thf(cR, type)

cl:a—a thf(cL, type)

((cL@cZ) = ¢Z and (cRQcZ) = ¢Z and Vxx: a,xy: a: (cLQ(cP@xx@xy)) = xx and Vxx: a,xy: a: (cCRQ(cPQxxQ@xy)) =
xy and Vxt: a: (xt # ¢Z <= xt = (cPQ(cL@xt)Q(cR@xt)))) = (Va: a — $o0: (Ixt: a: (x@xt and Vxu: a: ((zQxu) =
(z@(cL@xu)))) = (xQcZ)) <= Vxt: a: Ixn: a: (Va: a — $o: ((z@cZ and Vxx: a: ((z@xx) = (zQ(cPQxxQcZ)))) =
(x@xn)) and Vxu: a: (3xb: a,xuir: a: ((cP@xn@xu) = (cP@xb@xuy;) and Va: a — $o: ((zQ(cPQcZ@xt) and Vxc: a,xv: a: ((:
(z@(cPQ(cP@xc@cZ)@(cL@xv)) and 2Q(cPQ(cP@xc@(cPQcZ@cZ))@(cRQxv))))) = (zQ(cP@xbQxui;)))) =
xu = ¢Z))) thf(cPU_LEMS_pme, conjecture)

ALG296A5.p TPS problem from SEQUENTIAL-PU-ALG-THMS

a: $tType thf(a_type, type)

cPia—a—a thi(cP, type)

cR:a—a thf(cR, type)

cZ: a thf(cZ, type)

cLlia—a thf(cL, type)

((cL@cZ) = ¢Z and (cRQcZ) = ¢Z and Vxx: a,xy: a: (cLQ(cP@xx@xy)) = xx and Vxx: a,xy: a: (cCRQ(cPQxx@xy)) =

xy and Vxt: a: (xt # ¢Z <= xt = (cPQ(cL@xt)@(cRQxt)))) = Vxt: a,xb: a: (Vz: a — $o0: ((£QcZ and Vxx: a: ((x@xx) =
(z@(cP@xx@QcZ) and zQ(cP@xxQ@Q(cP@cZQcZ))))) = (z@xb)) = Ixu: a: (Ixbp: a,xup: a: ((cP@xb@xu) =
(cP@xbo@xug) and Vz: a — $o: ((zQ(cPQcZQxt) and Vxc: a,xv: a: ((2Q(cPQxc@xv)) = (2Q(cPQ(cPQxc@QcZ)@Q(cLQ@xv))
(z@(cP@xbp@xuy)))) and Vxv: a: (Ixb;: a,xug: a: ((cPQxbQ@xv) = (cPQxb;@Qxuy) and Va: a — $o: ((xQ(cPQcZ@xt) and Vs
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(z@(cP@(cP@xc@cZ)@(cL@xvg)) and 2@(cPQ(cP@Qxc@(cPQcZ@cZ))@(cRQxvy))))) = (zQ(cPQxb;@xuy)))) =
XU = XV))) thf(cPU_LEMS6_pme, conjecture)

ALG297A5.p TPS problem from S-SEQ-THMS

a: $tType thf(a_type, type)

cPra—a—a thf(cP, type)

cZ:a thf(cZ, type)

cR:a—a thf(cR, type)

cLlia—a thf(cL, type)

t:a thf(¢, type)

((cL@cZ) = cZ and (cRQcZ) = ¢Z and Vxx: a,xy: a: (cLQ(cP@xx@xy)) = xx and Vxx: a,xy: a: (cCRQ(cP@Qxx@xy)) =

xy and Vxtg: a: (xtg # ¢Z <= xto = (cPQ(cLQ@Qxto)@(cRQxty)))) = Vxs: a: (Vz: a — $o: ((zQcZ and Vxx: a,xy: a: ((x@xx
(z@(cP@xx@xy)))) = (z@xs)) = Vxb: a: (Va: a — $0: ((2@QcZ and Vxx: a: ((zQxx) = (zQ(cPQ@xxQcZ) and zQ(cPQxx@
(z@xb)) = Vxu: a: (Ixbg: a,xuy3: a: ((cP@xbQ@Qxu) = (cP@Qxby@xuy3) and Vz: a — $o: ((zQ(cPQcZQt) and Vxc: a,xv: a: ((
(z@(cPQ(cP@xc@cZ)@Q(cL@xv)) and 2Q(cPQ(cP@xc@Q(cPQcZQcZ))@(cR@xv))))) = (z@Q(cP@xbyg@xu;3)))) =

Vz: a — $o: ((xQcZ and Vxx: a,xy: a: ((zQ@xx and z@xy) = (z@Q(cPQxx@xy)))) = (2@xu))))) thf(cPU_LEMT_pme, co

ALG298A5.p TPS problem THM270
c: $tType thf(c_type, type)
b: $tType thf(b_type, type)
a: $tType thf(a_type, type)

cstarc: ¢ — ¢ — ¢ thf(c_starc, type)
cstarb: b — b — b  thf(c_starb, type)
cstara:a — a — a thf(c_stara, type)

Vxf: a — b,xg: a — ¢,xh: b — ¢ ((Vxx: a: (xh@(xf@xx)) = (xg@xx) and Vxy: b: Ixx: a: (xf@xx) = xy and Vxx: a,xy: a: (xfQ(
(cstarb@(xf@xx)@Q(xf@xy)) and Vxx: a,xy: a: (xg@(c_stara@xx@xy)) = (c_starc@(xg@xx)@(xg@xy))) = Vxx: b,xy: b: (xhC
(c_starc@(xh@xx)@(xh@xy))) thf(cTHM270_pme, conjecture)

ALG299-1.p An equational theory with no nontrivial finite models

A classical example of an equational theory with no nontrivial finite models (found idependently by Tarski, Jonsson,
Skornyakov and others).

fla-b)=a cnf(sosg1, axiom)

gla-b)="> cnf(sospz, axiom)

tptp; # tptpg enf(sosps, axiom)

ALG300-1.p Identity with no nontrivial finite model

One of the two shortest identities with no nontrivial finite models (in a single binary operation).
(((a-a)-a)-b)-(a-c)=0b cnf(sosg1, axiom)

tptp; # tptpg cnf(sospz, axiom)

ALG301-1.p Identity with no nontrivial finite model

One of the two shortest identities with no nontrivial finite models (in a single binary operation).
a - (a-(a-(b-(c-a)))=0b cnf(sosg1, axiom)

tptp; # tptpg cnf(sospz, axiom)

ALG302-1.p Austin’s identity

(((a-a)-a)-b)-(((a-a)-((a-a)-a))-c)=0b cnf(sosp1, axiom)

tptp; # tptpg enf(sospz, axiom)

ALG305-1.p Random graph 3, nu5 polymorphism

t(y,z,x,x,x) = cnf(polynub,, axiom)
t(z,y,x,z,2) = cnf(polynub,, axiom)
t(z,z,y,z,0) =2 cnf(polynub, s, axiom)
t(x,z,z,y,x) = x enf(polynub,,, axiom)
t(x,z,z,x,y) = enf(polynub;, axiom)
(gr(zo, 1) and gr(we, x3) and gr(xg, x5) and gr(xze, x7) and gr(zs,xg)) = gr(t(xo, xe, x4, Ts, xs), t(x1, X3, T5, T7, T9)) cnf
—gr(ng,no) cnf(graph_n0_n,, axiom)
gr(ng,ny) cnf(graph_n0_n,, axiom)
gr(ng,n2) cnf(graph-n0.n,, axiom)
gr(ng,n3) enf(graph n0_ns, axiom)
gr(ng, ng) cnf(graph_n0_n,, axiom)
—gr(n,no) cnf(graph_nl_n,, axiom)

—gr(ny,ny) cnf(graph nl n,, axiom)
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—gr(ng, ng)
- gl‘(nl, Tl3)
—gr(ny, ny)

cnf(graph_nl_n,, axiom)
cnf(graph_nl_ng, axiom)
cnf(graph nl n,, axiom)

gr(nz, no) cnf(graph-n2 n, axiom)
gr(nz,ny) enf(graph n2 n,, axiom)
—gr(ng, n2) cnf(graph_n2 n,, axiom)
gr(ng, ng) cnf(graph n2 ns, axiom)
—gr(ng, ny) cnf(graph n2 n,, axiom)
gr(ns,no) cnf(graph_n3_ng, axiom)
gr(ns,ny) enf(graph n3_n;, axiom)
—gr(ng, ne) cnf(graph_n3_n,, axiom)
gr(ns,n3) cnf(graph n3_ns, axiom)
gr(ns,nq) cnf(graph_n3_n,, axiom)
gr(ng, ng) cnf(graph-nd n, axiom)
gr(ng,ny) enf(graph nd n,, axiom)
gr(ng,n2) cnf(graph_n4 n,, axiom)
gr(ng, ng) cnf(graph nd ns, axiom)
gr(ng, ny) cnf(graph nd n,, axiom)
ng # ny cnf(elems_n0_n;, axiom)

ng # no cnf(elems_n0_ny, axiom)

ng # ns cnf(elems_n0_ns, axiom)

ng # ng cnf(elems_n0_ny, axiom)

ny # ng cnf(elems_nl_ny, axiom)

ny # ns cnf(elems_nl_ns, axiom)

ny # Ny cnf(elems_nl_ny, axiom)

ng # ns cnf(elems_n2_ng, axiom)

ng # Ny cnf(elems_n2 ny, axiom)

ng 7 Ny cnf(elems_n3_ny, axiom)

T =MNgOrZL=™nN1 0rZL="ng O L="n30rT=7"y cnf(elems, axiom)

ALG306-1.p Random graph 4, edgeb polymorphism

ty,y,z,x,x) = cnf(polyedgeb; , axiom)

ty,z,y,z,x) = cnf(polyedgeb,, axiom)

t(z,z,z,y,x) =x cnf(polyedgebs, axiom)

t(x,z,z,x,y) = cnf(polyedgeb,, axiom)

(gr(xo,z1) and gr(xe, x3) and gr(xys, z5) and gr(xze, z7) and gr(xs, xzg)) = gr(t(zo, x2, x4, Ts, xs), t(x1, T3, T5, T7,T9)) cnf

—gr(no, no)

cnf(graph n0_n,, axiom)

gr(ng,n1) cnf(graph n0_n,, axiom)
gr(ng,n2) cnf(graph_n0_n,, axiom)
gr(ng,n3) cnf(graph-n0_ng, axiom)

- gr(no, ng)
—gr(ni, no)
—gr(ng, ny)

enf(graph_n0_n,, axiom)
cnf(graph_nl_n,, axiom)
cnf(graph nl n,, axiom)

gr(ny, no) cnf(graph-nl_n,, axiom)
—gr(ny, ns) cnf(graph nl ng, axiom)
gr(ni,ny) enf(graph nl_n,, axiom)

—gr(na, no)
—gr(ng,ny)

cnf(graph_n2 n,, axiom)
cnf(graph_n2 n,, axiom)

gr(ng, ng) cnf(graph n2 n,, axiom)
gr(ng, ng) cnf(graph-n2_ ng, axiom)
gr(na, ny) cnf(graph-n2.n,, axiom)
gr(ns,no) enf(graph n3_ng, axiom)
gr(ng, ny) cnf(graph_n3 n,, axiom)
gr(ns,nz) cnf(graph n3_n,, axiom)
gr(ns,ng) cnf(graph_n3_ng, axiom)
gr(ns,ny) cnf(graph-n3.n,, axiom)
gr(ng, no) cnf(graph nd ng, axiom)
gr(ng, ny) cnf(graph_n4 n,, axiom)
gr(ng, no) cnf(graph_n4 n,, axiom)
gr(ng, ng) cnf(graph_nd_ns, axiom)
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gr(ng,nq) cnf(graph nd n,, axiom)
ng # n1 cnf(elems_n0_ny, axiom)
ng # N cnf(elems_n0_ny, axiom)
ng # ns cnf(elems_n0_ng, axiom)
ng # ng cnf(elems_n0_ny, axiom)
ny # no cnf(elems_nl_ny, axiom)
ny # ng cnf(elems_nl_ng, axiom)
ny # ny cnf(elems_nl_ny, axiom)
ng # ng cnf(elems_n2_ns, axiom)
ng # Ny cnf(elems_n2 _ny, axiom)
)

ng # ng cnf(elems_n3_ny, axiom

T=NgOrT=1"10rT="N9 O T="n3 0T ="y cnf(elems, axiom)

ALG307-1.p Random graph 5, nu5 polymorphism

t(y,z,x,x,x) = cnf(polynub;, axiom)
t(z,y,z,z,0) =1 cnf(polynub,, axiom)
t(x,z,y,x,2) = x enf(polynub,;, axiom)
t(x,z,z,y,x) =z cnf(polynub,,, axiom)
t(x,x,x,x,y) = cnf(polynubs, axiom)

(gr(wo, 1) and gr(x2, x3) and gr(zs, z5) and gr(ze, z7) and gr(zs,x9)) = gr(t(zo, v2, 74, T6, T8), t(21, 3, T5, T7, T9) ) cenf

- gr(no, no)

cnf(graph_n0_n,, axiom)

gr(ng,ny) cnf(graph-n0.n,, axiom)
gr(ng,n2) enf(graph n0_n,, axiom)
gr(ng, ng) cnf(graph n0_ns, axiom)
gr(ng,na) cnf(graph n0_n,, axiom)
gr(ny, ng) cnf(graph-nl_ng, axiom)
—gr(ny,ny) cnf(graph nl n,, axiom)
gr(ny,n2) enf(graph nl_n,, axiom)
gr(ny, ng) cnf(graph nl_ng, axiom)
—gr(ng,ng) cnf(graph_nl_n,, axiom)
gr(ng, ng) cnf(graph_n2_ng, axiom)
—gr(ng,ny) cnf(graph n2 n,, axiom)
gr(nz, n2) enf(graph n2_ n,, axiom)
gr(nz,n3) cnf(graph n2 ns, axiom)
gr(nz,nq) cnf(graph n2 n,, axiom)
gr(ns, ng) cnf(graph n3_ng, axiom)
—gr(ns,ni) cnf(graph_n3_n,, axiom)
gr(ns,n2) cnf(graph n3_n,, axiom

cnf(graph_n4_n,, axiom
gr cnf(graph-nd_n,, axiom
gr(ng, ng cnf(graph-n4d_n,, axiom

cnf(graph-n3_ns, axiom
cnf(graph-n3_n,, axiom

(
(
(
(
(
(

cnf(graph-n4d_ng, axiom
cnf(graph n4d n,, axiom

)
)
)
)
)
)
)
)

ng # n1 cnf(elems_n0_ny, axiom)
ng # N cnf(elems_n0_ny, axiom)
ng # ns cnf(elems_n0_ns, axiom)
ng # ng cnf(elems_n0_ny, axiom)
ny # no cnf(elems_nl_ny, axiom)
ny # n3 cnf(elems_nl_ns, axiom)
ny # ny cnf(elems_nl ny, axiom)
ng # ng cnf(elems_n2_ ns, axiom)
ng # Ny cnf(elems_n2_ny, axiom)
ng # ng cnf(elems_n3_ny, axiom)

T =MNgOrT="nN1 0L ="nNg O L="n30CT=7"y cnf(elems, axiom)

ALG308-1.p Random graph 6, nu5 polymorphism
t(y,z,x,x,x) =x cnf(polynub,,, axiom)
t(z,y,x,z,2) = cnf(polynub,, axiom)
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t(x,x,y,z,x) =x cnf(polynub;, axiom)
t(z,xz,z,y,x) = cnf(polynub,, axiom)
t(z,z,z,x,y) = cnf(polynub,s, axiom)
(gr(xo,z1) and gr(xs, x3) and gr(xy, zs) and gr(xs, z7) and gr(xs, xzg)) = gr(t(zo, x2, x4, Tg, xs), t(21, T3, T5, T7,L9)) cnf
gr(ng,no) enf(graph n0_n,, axiom)
gr(ng,ny) cnf(graph_n0_n,, axiom)
—gr(ng, n2) cnf(graph n0_n,, axiom)
—gr(ng,ns) cnf(graph_n0_n;, axiom)
—gr(ng,na) cnf(graph_n0_n,, axiom)
—gr(ng,ns) enf(graph_n0_n;, axiom)
gr(ny, ng) cnf(graph nl_ng, axiom)
gr(ng, ny) cnf(graph_nl n,, axiom)
gr(ny, no) cnf(graph-nl_n,, axiom)
gr(ny, ng) cnf(graph-nl_ng, axiom)
—gr(ng,ny) enf(graph_nl_n,, axiom)
gr(ny,ns) enf(graph nl_n;, axiom)
—gr(ng, ng) cnf(graph_n2 n,, axiom)
gr(ng, ny) cnf(graph n2 n,, axiom)
—gr(ng, no) cnf(graph n2_ n,, axiom)
gr(nz, n3) cnf(graph-n2_ ng, axiom)

- gr(ng, na)
—gr(ng, ns)

enf(graph_n2 n,, axiom)
cnf(graph_n2 n;, axiom)

gr(ns,no) cnf(graph n3_ng, axiom)
gr(ns,ny) cnf(graph_n3_n,, axiom)
—gr(ns, n2) cnf(graph_n3_n,, axiom)
gr(ns,n3) enf(graph n3_ns, axiom)
gr(ng, ng) cnf(graph_n3 n,, axiom)
gr(ns,ns) cnf(graph n3_n;, axiom)
—gr(ng, no) cnf(graph_nd_n,, axiom)
gr(ng, ny) cnf(graph-nd n,, axiom)
—gr(ng, na) enf(graph_nd n,, axiom)
gr(ng,n3) enf(graph nd ns, axiom)
—gr(ng, ng) cnf(graph_nd n,, axiom)
gr(ng, ns) cnf(graph nd n;, axiom)
gr(ns,no) cnf(graph_n5_ng, axiom)
gr(ns,ny) cnf(graph-n5.n,, axiom)
gr(ns,n2) enf(graph n5_n,, axiom)
gr(ns, ng) cnf(graph n5_ns, axiom)
gr(ns,nq) cnf(graph n5_n,, axiom)
—gr(ns, ns) cnf(graph_n5_n;, axiom)
ng # ny cnf(elems_n0.n;, axiom)

ng # no cnf(elems_n0_ny, axiom)

ng # ns cnf(elems_n0_ngz, axiom)

ng 7 Ny cnf(elems_n0_ny, axiom)

ng # ns cnf(elems_n0_ns, axiom)

ny # ng cnf(elems_nl_ny, axiom)

ny # ns cnf(elems_nl_ng, axiom)

ny # ng cnf(elems_nl_ny, axiom)

ny # ns cnf(elems_nl_ns, axiom)

ng # ng cnf(elems_n2 nj, axiom)

no # Ny cnf(elems_n2 ny, axiom)

ng # ns cnf(elems_n2_nj, axiom)

ng # ng cnf(elems_n3_ny, axiom)

ng # ns cnf(elems_n3_ns, axiom)

ng # ny cnf(elems_n4 ns, axiom)
Z="NgOr T="n1 Or T="Ny OFT T="N3 O T="n4 OF T =Ng cnf(elems, axiom)

ALG309-1.p Random graph 7, nu5 polymorphism
t(y,z,x,x,x) =x cnf(polynub,,, axiom)
t(z,y,x,z,2) =x cnf(polynub,,, axiom)
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(v,z,y,x,2) = cnf(polynub s, axiom)
(r,z,2,y,2) = cnf(polynub,, axiom)
(x,z,z,2,9) =2 cnf(polynub,s, axiom)
(gr(xo,z1) and gr(xs, x3) and gr(xy, zs) and gr(xg, z7) and gr(xs, xzg)) = gr(t(zo, x2, x4, Tg, xs), t(21, T3, T5, T7,L9)) cnf

t
t
t

gr(n07 nO)

enf(graph n0_n,, axiom)

—gr(ng,ny) cnf(graph_n0_n, , axiom)
—gr(ng, n2) cnf(graph n0_n,, axiom)
—gr(ng,ns) cnf(graph_n0_n;, axiom)
—gr(ng,na) cnf(graph_n0_n,, axiom)
—gr(ng,ns) enf(graph_n0_n;, axiom)
gr(ny, ng) cnf(graph nl_ng, axiom)
gr(ng, ny) cnf(graph_nl n,, axiom)
gr(ny, no) cnf(graph-nl_n,, axiom)

—gr(ny,n3)
—gr(ni, na)

cnf(graph_nl ns, axiom)
enf(graph_nl_n,, axiom)

gr(ny,ns) enf(graph nl_n;, axiom)
gr(ng, ng) cnf(graph n2 ng, axiom)
—gr(ng,ny) cnf(graph n2 n,, axiom)
—gr(ng, no) cnf(graph n2_ n,, axiom)
—gr(ng, n3) enf(graph_n2 ns, axiom)
—gr(ng, ny) enf(graph_n2 n,, axiom)
gr(ng, ns) cnf(graph n2 n;, axiom)
—gr(ns,no) cnf(graph_n3_n,, axiom)
gr(ns,ny) cnf(graph_n3_n,, axiom)
gr(ns,ng) cnf(graph_n3_n,, axiom)
—gr(ns,ns) enf(graph_n3_ns, axiom)
gr(ng, ng) cnf(graph_n3 n,, axiom)
—gr(ns,ns) cnf(graph_n3_n;, axiom)
—gr(ng, no) cnf(graph_nd_n,, axiom)
gr(ng, ny) cnf(graph-nd n,, axiom)
—gr(ng, na) enf(graph_nd n,, axiom)
—gr(ng, ns) cnf(graph_nd ns, axiom)
—gr(ng, ng) cnf(graph_nd n,, axiom)
—gr(ng, ns) cnf(graph_nd n;, axiom)
gr(ns,no) cnf(graph_n5_ng, axiom)
gr(ns,ny) cnf(graph-n5.n,, axiom)
—gr(ns, nz) enf(graph_nb_n,, axiom)
gr(ns, ng) cnf(graph n5_ns, axiom)
gr(ns,nq) cnf(graph n5_n,, axiom)
gr(ns,ns) cnf(graph_n5_n;, axiom)
ng # ny cnf(elems_n0.n;, axiom)

ng # no cnf(elems_n0_ny, axiom)

ng # ns cnf(elems_n0_ngz, axiom)

ng 7 Ny cnf(elems_n0_ny, axiom)

ng # ns cnf(elems_n0_ns, axiom)

ny # ng cnf(elems_nl_ny, axiom)

ny # ns cnf(elems_nl_ng, axiom)

ny # ng cnf(elems_nl_ny, axiom)

ny # ns cnf(elems_nl_ns, axiom)

ng # ng cnf(elems_n2 nj, axiom)

no # Ny cnf(elems_n2 ny, axiom)

ng # ns cnf(elems_n2_nj, axiom)

ng # ng cnf(elems_n3_ny, axiom)

ng # ns cnf(elems_n3_ns, axiom)

ng # ny cnf(elems_n4 ns, axiom)
Z="NgOr T="n1 Or T="Ny OFT T="N3 O T="n4 OF T =Ng cnf(elems, axiom)

ALG310-1.p Random graph 8, nu5 polymorphism
t(y,z,x,x,x) =x cnf(polynub,,, axiom)
t(z,y,x,z,2) =x cnf(polynub,,, axiom)
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t(x,x,y,z,x) =x cnf(polynub;, axiom)
t(z,xz,z,y,x) = cnf(polynub,, axiom)
t(z,z,z,x,y) = cnf(polynub,s, axiom)
(gr(xo,z1) and gr(xs, x3) and gr(xy, zs) and gr(xs, z7) and gr(xs, xzg)) = gr(t(zo, x2, x4, Tg, xs), t(21, T3, T5, T7,L9)) cnf

- gr(no, no)
- gr(no, nl)

enf(graph_n0_n,, axiom)
cnf(graph n0_n,, axiom)

gr(ng,n2) cnf(graph n0_n,, axiom)
gr(ng,ng) cnf(graph n0_n;, axiom)
gr(ng,na) cnf(graph n0_n,, axiom)

= gr(no, ns)
—gr(ni, no)
—gr(ny, ny)

enf(graph_n0_n;, axiom)
cnf(graph_nl_n,, axiom)
cnf(graph nl n,, axiom)

gr(ny, no) cnf(graph-nl_n,, axiom)
gr(ny, ng) cnf(graph-nl_ng, axiom)
gr(ny,ny) enf(graph nl_n,, axiom)

—gr(ny,ns)

cnf(graph_nl_n;, axiom)
cnf(graph_n2 n,, axiom)

gr(ng, ny) cnf(graph n2 n,, axiom)
gr(ng, no) cnf(graph-n2_ n,, axiom)
gr(nz, n3) cnf(graph-n2_ ng, axiom)
gr(nz,ny) enf(graph n2_ n,, axiom)
gr(ng, ns) cnf(graph n2 n;, axiom)
gr(ns,no) cnf(graph n3_ng, axiom)
gr(ns,ny) cnf(graph_n3_n,, axiom)

- gr(n3, n3)
- gr(n3, 714)

cnf(graph_n3_n,, axiom)
enf(graph_n3_ns, axiom)
cnf(graph n3 n,, axiom)

gr(ns,ns) cnf(graph n3_n;, axiom)
gr(ng, ng) cnf(graph_nd_ng, axiom)
gr(ng, ny) cnf(graph-nd n,, axiom)
gr(ng,n2) cnf(graph-n4 n,, axiom)
gr(ng,n3) enf(graph nd ns, axiom)
—gr(ng, ng) cnf(graph_nd n,, axiom)
gr(ng, ns) cnf(graph nd n;, axiom)

- gf(nsn no)
—gr(ng,n1)

cnf(graph_n5_n,, axiom)
enf(graph_nb_ny, axiom)

gr(ns,n2) enf(graph n5_n,, axiom)
gr(ns, ng) cnf(graph n5_ns, axiom)
gr(ns,nq) cnf(graph n5_n,, axiom)
—gr(ns, ns) cnf(graph_n5_n;, axiom)
ng # ny cnf(elems_n0.n;, axiom)

ng # no cnf(elems_n0_ny, axiom)

ng # ns cnf(elems_n0_ngz, axiom)

ng 7 Ny cnf(elems_n0_ny, axiom)

ng # ns cnf(elems_n0_ns, axiom)

ny # ng cnf(elems_nl_ny, axiom)

ny # ns cnf(elems_nl_ng, axiom)

ny # ng cnf(elems_nl_ny, axiom)

ny # ns cnf(elems_nl_ns, axiom)

ng # ng cnf(elems_n2 nj, axiom)

no # Ny cnf(elems_n2 ny, axiom)

ng # ns cnf(elems_n2_nj, axiom)

ng # ng cnf(elems_n3_ny, axiom)

ng # ns cnf(elems_n3_ns, axiom)

ng # ny cnf(elems_n4 ns, axiom)
=Ny Ol T="n1 Or T="go OF T ="N3 OF T =14 OF T = N5 cnf(elems, axiom)

ALG311-1.p Random graph 9, nu5 polymorphism
t(y,z,x,x,x) =x cnf(polynub,,, axiom)
t(z,y,x,z,2) =x cnf(polynub,,, axiom)
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t(x,x,y,z,c) = cnf(polynub s, axiom)
t(z,xz,z,y,x) = cnf(polynub,, axiom)
t(z,z,z,x,y) = cnf(polynub,s, axiom)
(gr(xo,z1) and gr(xs, x3) and gr(xy, zs) and gr(xg, z7) and gr(xs, xzg)) = gr(t(zo, x2, x4, Tg, xs), t(21, T3, T5, T7,L9)) cnf
—gr(ng,no) enf(graph_n0_n,, axiom)
—gr(ng,ny) cnf(graph_n0_n, , axiom)
—gr(ng, n2) cnf(graph n0_n,, axiom)
—gr(ng,ns) cnf(graph_n0_n;, axiom)
—gr(ng,na) cnf(graph_n0_n,, axiom)
—gr(ng,ns) enf(graph_n0_n;, axiom)

= gr(ni,no) cnf(graph_nl_n,, axiom)
—gr(ny,ny) cnf(graph nl n,, axiom)
—gr(ny, ne) cnf(graph_nl n,, axiom)
gr(ny, ng) cnf(graph-nl_ng, axiom)
gr(ny,ny) enf(graph nl_n,, axiom)
gr(ny,ns) enf(graph nl_n;, axiom)
gr(ng, ng) cnf(graph n2 ng, axiom)
—gr(ng,ny) cnf(graph n2 n,, axiom)
gr(ng, no) cnf(graph-n2_ n,, axiom)
—gr(ng, n3) enf(graph_n2 ns, axiom)
—gr(ng, ny) enf(graph_n2 n,, axiom)
—gr(ng, ns) cnf(graph_n2 n;, axiom)
—gr(ns,no) cnf(graph_n3_n,, axiom)
gr(ns,ny) cnf(graph_n3_n,, axiom)
—gr(ns, n2) cnf(graph_n3_n,, axiom)
gr(ns,n3) enf(graph n3_ns, axiom)
—gr(ng,ny) cnf(graph n3 n,, axiom)
gr(ns,ns) cnf(graph n3_n;, axiom)
—gr(ng, no) cnf(graph_nd_n,, axiom)
gr(ng, ny) cnf(graph-nd n,, axiom)
—gr(ng, na) enf(graph_nd n,, axiom)
gr(ng,n3) enf(graph nd ns, axiom)

—gr(ng, ng)
- gr(m, Tl5)

cnf(graph_nd n,, axiom)
cnf(graph_nd n;, axiom)

gr(ns,no) cnf(graph_n5_ng, axiom)
gr(ns,ny) cnf(graph-n5.n,, axiom)
—gr(ns, nz) enf(graph_nb_n,, axiom)
gr(ns, ng) cnf(graph n5_ns, axiom)
gr(ns,nq) cnf(graph n5_n,, axiom)
gr(ns,ns) cnf(graph_n5_n;, axiom)

ng # ny cnf(elems_n0.n;, axiom)

ng # no cnf(elems_n0_ny, axiom)

ng # ns cnf(elems_n0_ngz, axiom)

ng 7 Ny cnf(elems_n0_ny, axiom)

ng # ns cnf(elems_n0_ns, axiom)

ny # ng cnf(elems_nl_ny, axiom)

ny # ns cnf(elems_nl_ng, axiom)

ny # ng cnf(elems_nl_ny, axiom)

ny # ns cnf(elems_nl_ns, axiom)

ng # ng cnf(elems_n2 nj, axiom)

no # Ny cnf(elems_n2 ny, axiom)

ng # ns cnf(elems_n2_nj, axiom)

ng # ng cnf(elems_n3_ny, axiom)

ng # ns cnf(elems_n3_ns, axiom)

ng # ny cnf(elems_n4 ns, axiom)

=Ny Ol T="n1 Or T="go OF T ="N3 OF T =14 OF T = N5 cnf(elems, axiom)
ALG312-1.p Random graph 10, nub polymorphism
t(y,z,x,x,x) =x cnf(polynub,,, axiom)

t(z,y,x,z,2) =x cnf(polynub,,, axiom)
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t(x,x,y,z,x) =x cnf(polynub;, axiom)

t(z,xz,z,y,x) = cnf(polynub,, axiom)

t(z,z,z,x,y) = cnf(polynub,s, axiom)

(gr(xo,z1) and gr(xs, x3) and gr(xy, zs) and gr(xs, z7) and gr(xs, xzg)) = gr(t(zo, x2, x4, Tg, xs), t(21, T3, T5, T7,L9)) cnf
—gr(ng,no) enf(graph_n0_n,, axiom)

—gr(ng,ny) cnf(graph_n0_n, , axiom)

—gr(ng, n2) cnf(graph n0_n,, axiom)

—gr(ng,ns) cnf(graph_n0_n;, axiom)

gr(ng,na) cnf(graph n0_n,, axiom)

= gr(no, ns)
—gr(ni, no)
—gr(ny, ny)

enf(graph_n0_n;, axiom)
cnf(graph_nl_n,, axiom)
cnf(graph nl n,, axiom)

gr(ny, no) cnf(graph-nl_n,, axiom)
—gr(ni,ns) cnf(graph_nl ns, axiom)
—gr(ng,ny) enf(graph_nl_n,, axiom)
—gr(ng,ns) cnf(graph_nl_n;, axiom)
—gr(ng, ng) cnf(graph_n2 n,, axiom)
gr(ng, ny) cnf(graph n2 n,, axiom)
—gr(ng, no) cnf(graph n2_ n,, axiom)
—gr(ng, n3) enf(graph_n2 ns, axiom)
—gr(ng, ny) enf(graph_n2 n,, axiom)
—gr(ng, ns) cnf(graph_n2 n;, axiom)
—gr(ns,no) cnf(graph_n3_n,, axiom)
gr(ns,ny) cnf(graph_n3_n,, axiom)
—gr(ns, n2) cnf(graph_n3_n,, axiom)
gr(ns,n3) enf(graph n3_ns, axiom)
—gr(ng,ny) cnf(graph n3 n,, axiom)
gr(ns,ns) cnf(graph n3_n;, axiom)
—gr(ng, no) cnf(graph_nd_n,, axiom)
gr(ng, ny) cnf(graph-nd n,, axiom)

—gr(ng, na)
- gr(n4, ns)
—gr(ng, ny)

enf(graph_nd n,, axiom)
cnf(graph_nd ns, axiom)
cnf(graph_nd n,, axiom)

gr(ng, ns) cnf(graph nd n;, axiom)
—gr(ns,no) cnf(graph_n5_n,, axiom)
gr(ns,ny) cnf(graph-n5.n,, axiom)
—gr(ns, nz) enf(graph_nb_n,, axiom)
gr(ns, ng) cnf(graph n5_ns, axiom)

- gr(n5, Tl4)
- gr(n5, n5)

cnf(graph_n5_n,, axiom)
cnf(graph_n5_n;, axiom)

ng # ny cnf(elems_n0.n;, axiom)
ng # no cnf(elems_n0_ny, axiom)
ng # ns cnf(elems_n0_ngz, axiom)
ng 7 Ny cnf(elems_n0_ny, axiom)
ng # ns cnf(elems_n0_ns, axiom)
ny # ng cnf(elems_nl_ny, axiom)
ny # ns cnf(elems_nl_ng, axiom)
ny # ng cnf(elems_nl_ny, axiom)
ny # ns cnf(elems_nl_ns, axiom)
ng # ng cnf(elems_n2 nj, axiom)
no # Ny cnf(elems_n2 ny, axiom)
ng # ns cnf(elems_n2_nj, axiom)
ng # ng cnf(elems_n3_ny, axiom)
ng # ns cnf(elems_n3_ns, axiom)
ng # ny cnf(elems_n4 ns, axiom)
T ="NgOrT="mn1] Ol L="N9 OFL="n30rT ="y 0T =n; cnf(elems, axiom)

ALG313-1.p Random graph 11, nub polymorphism
t(y,z,x,x,x) =x cnf(polynub,,, axiom)
t(z,y,x,z,2) =x cnf(polynub,,, axiom)
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t(x,x,y,z,c) = cnf(polynub s, axiom)

t(z,xz,z,y,x) = cnf(polynub,, axiom)

t(z,z,z,x,y) = cnf(polynub,s, axiom)

(gr(xo,z1) and gr(xs, x3) and gr(xy, zs) and gr(xg, z7) and gr(xs, xzg)) = gr(t(zo, x2, x4, Tg, xs), t(21, T3, T5, T7,L9)) cnf
—gr(ng,no) enf(graph_n0_n,, axiom)

gr(ng,ny) cnf(graph_n0_n,, axiom)

—gr(ng, n2) cnf(graph n0_n,, axiom)

gr(ng,ng) cnf(graph n0_n;, axiom)

—gr(no, ng)
—gr(no,ns)
gr(n1,no)
—gr(ni,ny)
gr(ny,nz)
gf(nh 713)
gr(nq, n4)
—gr(ni,ns)
gr(na, no)
gr{ng, ny
gr(na, na

( )
( )

r(n2,n3)
( )
(

o]

r(ng, Ny
gr(ng, ns)
—gr(ns, ng)

o]

gr(ns,no)
gr(ns, n1)
gr(ns,nz)
gr(ns, n3)
—gr(ns, na)
—gr(ns, ns)

cnf(graph_n0_n,, axiom)
enf(graph_n0_n;, axiom)
cnf(graph nl_ng, axiom)
cnf(graph nl n,, axiom)
cnf(graph-nl_n,, axiom)
cnf(graph-nl_ng, axiom)
enf(graph nl_n,, axiom)
cnf(graph_nl_n;, axiom)
cnf(graph n2 ng, axiom)
cnf(graph n2 n,, axiom)
cnf(graph-n2_ n,, axiom)
cnf(graph-n2_ ng, axiom)
enf(graph n2_ n,, axiom)
cnf(graph n2 n;, axiom)
cnf(graph_n3_n,, axiom)
cnf(graph_n3_n,, axiom)
cnf(graph_n3_n,, axiom)
enf(graph n3_ns, axiom)
cnf(graph n3_n,, axiom)
cnf(graph n3_n;, axiom)
cnf(graph_nd_ng, axiom)
cnf(graph-nd n,, axiom)
cnf(graph-n4 n,, axiom)
enf(graph nd ns, axiom)
cnf(graph_nd n,, axiom)
cnf(graph_nd n;, axiom)
cnf(graph_n5_ng, axiom)
cnf(graph-n5.n,, axiom)
enf(graph n5_n,, axiom)
cnf(graph n5_ns, axiom)
cnf(graph_n5_n,, axiom)
cnf(graph_n5_n;, axiom)

ng # ny cnf(elems_n0.n;, axiom)

ng # no cnf(elems_n0_ny, axiom)

ng # ns cnf(elems_n0_ngz, axiom)

ng 7 Ny cnf(elems_n0_ny, axiom)

ng # ns cnf(elems_n0_ns, axiom)

ny # ng cnf(elems_nl_ny, axiom)

ny # ns cnf(elems_nl_ng, axiom)

ny # ng cnf(elems_nl_ny, axiom)

ny # ns cnf(elems_nl_ns, axiom)

ng # ng cnf(elems_n2 nj, axiom)

no # Ny cnf(elems_n2 ny, axiom)

ng # ns cnf(elems_n2_nj, axiom)

ng # ng cnf(elems_n3_ny, axiom)

ng # ns cnf(elems_n3_ns, axiom)

ng # ny cnf(elems_n4 ns, axiom)

=Ny Ol T="n1 Or T="go OF T ="N3 OF T =14 OF T = N5 cnf(elems, axiom)
ALG314-1.p Random graph 12, nub polymorphism
t(y,z,x,x,x) =x cnf(polynub,,, axiom)

t(z,y,x,z,2) =x cnf(polynub,,, axiom)
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t(x,x,y,z,x) =x cnf(polynub;, axiom)
t(z,xz,z,y,x) = cnf(polynub,, axiom)
t(z,z,z,x,y) = cnf(polynub,s, axiom)
(gr(xo,z1) and gr(xs, x3) and gr(xy, zs) and gr(xs, z7) and gr(xs, xzg)) = gr(t(zo, x2, x4, Tg, xs), t(21, T3, T5, T7,L9)) cnf

= gr(no,no)
gr(no, n1)
= gr(no, n2)
- gr(no, n3)
gr(nog, ng)
—gr(no,ns)
gr(n1, o)
gr(n1,n1)
gr(ny,nz)
- gf(nl, na)
gr(nq, n4)
gr(ni,ns)
—gr(nz,no)
—gr(ng,ny)
gr(na,nz)
- gr(ng,n3)
—gr(nz, ng)
—gr(nz, ns)

enf(graph_n0_n,, axiom)
cnf(graph n0_n,, axiom)
cnf(graph n0_n,, axiom)
cnf(graph_n0_n;, axiom)
cnf(graph n0_n,, axiom)
enf(graph_n0_n;, axiom)
cnf(graph nl_ng, axiom)
cnf(graph_nl n,, axiom)
cnf(graph-nl_n,, axiom)
cnf(graph_nl ns, axiom)
enf(graph nl_n,, axiom)
enf(graph nl_n;, axiom)
cnf(graph_n2 n,, axiom)
cnf(graph n2 n,, axiom)
cnf(graph-n2_ n,, axiom)
enf(graph_n2 ns, axiom)
enf(graph_n2 n,, axiom)
cnf(graph_n2 n;, axiom)

gr(ns,no) cnf(graph n3_ng, axiom)
gr(ns,ny) cnf(graph_n3_n,, axiom)
—gr(ns, n2) cnf(graph_n3_n,, axiom)
gr(ns,n3) enf(graph n3_ns, axiom)
gr(ng, ng) cnf(graph_n3 n,, axiom)
gr(ns,ns) cnf(graph n3_n;, axiom)
—gr(ng, no) cnf(graph_nd_n,, axiom)
gr(ng, ny) cnf(graph-nd n,, axiom)
gr(ng,n2) cnf(graph-n4 n,, axiom)
gr(ng,n3) enf(graph nd ns, axiom)
—gr(ng, ng) cnf(graph_nd n,, axiom)
gr(ng, ns) cnf(graph nd n;, axiom)
gr(ns,no) cnf(graph_n5_ng, axiom)
gr(ns,ny) cnf(graph-n5.n,, axiom)
—gr(ns, nz) enf(graph_nb_n,, axiom)
gr(ns, ng) cnf(graph n5_ns, axiom)
gr(ns,nq) cnf(graph n5_n,, axiom)
gr(ns,ns) cnf(graph_n5_n;, axiom)
ng # ny cnf(elems_n0.n;, axiom)

ng # no cnf(elems_n0_ny, axiom)

ng # ns cnf(elems_n0_ngz, axiom)

ng 7 Ny cnf(elems_n0_ny, axiom)

ng # ns cnf(elems_n0_ns, axiom)

ny # ng cnf(elems_nl_ny, axiom)

ny # ns cnf(elems_nl_ng, axiom)

ny # ng cnf(elems_nl_ny, axiom)

ny # ns cnf(elems_nl_ns, axiom)

ng # ng cnf(elems_n2 nj, axiom)

no # Ny cnf(elems_n2 ny, axiom)

ng # ns cnf(elems_n2_nj, axiom)

ng # ng cnf(elems_n3_ny, axiom)

ng # ns cnf(elems_n3_ns, axiom)

ng # ny cnf(elems_n4 ns, axiom)
Z="NgOr T="n1 Or T="Ny OFT T="N3 O T="n4 OF T =Ng cnf(elems, axiom)
ALG315-1.p Random graph 13, nub polymorphism
t(y,z,x,x,x) =x cnf(polynub,,, axiom)

t(z,y,x,z,2) =x cnf(polynub,,, axiom)
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(v,z,y,x,2) = cnf(polynub s, axiom)
(r,z,2,y,2) = cnf(polynub,, axiom)
(x,z,z,2,9) =2 cnf(polynub,s, axiom)
(gr(xo,z1) and gr(xs, x3) and gr(xy, zs) and gr(xg, z7) and gr(xs, xzg)) = gr(t(zo, x2, x4, Tg, xs), t(21, T3, T5, T7,L9))

t
t
t

cnf

= gr(no,no)
—gr(no,n1)
= gr(no, n2)
gr(no, n3)

gr(nog, ng)

—gr(no,ns)
= gr(no, ne)

enf(graph_n0_n,, axiom)
cnf(graph n0_n,, axiom)
cnf(graph n0_n,, axiom)
cnf(graph n0_n;, axiom)
cnf(graph n0_n,, axiom)
enf(graph_n0_n;, axiom)
cnf(graph_n0_ng, axiom)

gr(ny, ng) cnf(graph nl_ng, axiom)
gr(ny, ny) cnf(graph-nl n,, axiom)
gr(ny, no) cnf(graph-nl_n,, axiom)
—gr(ny,ns) enf(graph_nl_ng, axiom)
gr(ni,ng) cnf(graph_nl_n,, axiom)

—gr(ng, ns)
- gr(nl, Tlﬁ)

cnf(graph_nl_n;, axiom)
cnf(graph_nl_ng, axiom)

gr(na, ng) cnf(graph-n2 n, axiom)
gr(na,ny) cnf(graph-n2.n,, axiom)
gr(nz, n2) enf(graph n2_ n,, axiom)
gr(ng, ng) cnf(graph n2 ns, axiom)
gr(ng, ny) cnf(graph n2 n,, axiom)
gr(ng, ny) cnf(graph_n2_n;, axiom)
gr(ng, ng) cnf(graph-n2 ng, axiom)

( )

cnf(graph n3_n, axiom

—gr(ng,ny) cnf(graph n3 n,, axiom)
gr(ns,n2) cnf(graph n3_n,, axiom)
gr(ns,ng) cnf(graph_n3_ns, axiom)
gr(ns,na) cnf(graph_n3_n,, axiom)
—gr(ns,ns) enf(graph_n3_n;, axiom)
gr(ns,ne) enf(graph n3_ng, axiom)
—gr(ng, no) cnf(graph_nd n,, axiom)
gr(ng, ny) cnf(graph nd n,, axiom)
gr(ng, no) cnf(graph-nd n,, axiom)
gr(ng,n3) cnf(graph-n4 ny, axiom)
—gr(ng, ny) enf(graph_nd n,, axiom)
gr(ng, ns) cnf(graph n4 n;, axiom)
gr(ng, ng) cnf(graph nd ng, axiom)
gr(ns,no) cnf(graph_n5_ng, axiom)
gr(ns,ny) cnf(graph_nb_n,, axiom)
gr(ns,n2) enf(graph n5_n,, axiom)
gr(ns,n3) cnf(graph n5_ns, axiom)
gr(ns,nq) cnf(graph n5_n,, axiom)
gr(ns, ns) cnf(graph n5_n;, axiom)
gr(ns,ne) cnf(graph_nb_ng, axiom)
gr(ng,no) cnf(graph-n6.n, axiom)
gr(ng,ny) cnf(graph_n6_n,, axiom)
gr(ng, no) cnf(graph_n6_n,, axiom)
gr(neg,n3) cnf(graph n6_ns, axiom)
—gr(ne,na) cnf(graph_n6_n,, axiom)
gr(ng, ns) cnf(graph-n6.ng, axiom)
gr(ng, ne) enf(graph n6_ng, axiom)
ng # Ny cnf(elems_n0_ny, axiom)

ng # N cnf(elems_n0_ny, axiom)

ng # ns cnf(elems_n0_ns, axiom)

ng 7% Ny cnf(elems_n0_ny, axiom)

ng # ns cnf(elems_n0_nj, axiom)

ng # Ne cnf(elems_n0_ng, axiom)
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ny # nog cnf(elems_nl_ny, axiom)

ny # ng cnf(elems_nl_ns, axiom)

ny # ny cnf(elems_nl_ny, axiom)

ny # ng cnf(elems_nl_nj, axiom)

ny # ng cnf(elems_nl_ng, axiom)

ng # N3 cnf(elems_n2 _ns, axiom)

no # Ny cnf(elems_n2 ny, axiom)

ng # ns cnf(elems_n2_ ns, axiom)

nag # Ng cnf(elems_n2_ng, axiom)

ng # ng cnf(elems_n3_ny, axiom)

ng # ns cnf(elems_n3_ns, axiom)

nz # ng cnf(elems_n3_ng, axiom)

ng # ny cnf(elems_nd ns, axiom)

nyg # ng cnf(elems_nd ng, axiom)

ns # ng cnf(elems_nb5_ng, axiom)

Z=1MNgOr xL="n1 Or T="Ng O T ="N3 OF T ="N4 OF T = N5 OF T = Ng cnf(elems, axiom)
ALG316-1.p Random graph 14, siggers polymorphism
t(x,z,z,x) =x enf(polysiggers; , axiom)
t(x,y,x,2) =tly,z,2,y) enf(polysiggers ,, axiom)
(gr(zo, 1) and gr(ze,x3) and gr(zg,xs5) and gr(ze, x7)) = gr(t(zo, 2, x4, x6), t(x1, 3, T5, T7)) cnf(preservess, axiom)
= gr(ng, no) cnf(graph_n0_n,, axiom)

—gr(ng,ni) cnf(graph_n0_n,, axiom)

—gr(ng,n2) enf(graph_n0_n,, axiom)

—gr(ng,ns) enf(graph n0_ns, axiom)

—gr(ng,ny) cnf(graph n0_n,, axiom)

—gr(ng,ns) cnf(graph n0_n;, axiom)

gr(ng,ne) cnf(graph n0_ng, axiom)

—gr(ni, no) cnf(graph nl n,, axiom)

—gr(ng,ny) enf(graph_nl_n,, axiom)

—gr(ny, ne) cnf(graph_nl_n,, axiom)

—gr(ny,ns) cnf(graph_nl_ng, axiom)

—gr(ny,ny) cnf(graph-nl n,, axiom)

gr(ny, ns) cnf(graph-nl_ng, axiom)

—gr(ni, ne)
—gr(nz,no)
gr(ng, n1)
gr(nz, na)
—gr(ng,n3)
—gr(ng, ny)
gr(ng, ns)
—gr(ng, ng
—gr{ns,no

—gring,ns
—gr{ng,ny
—gr(ng, ns
gr(nz,ne)
= gr(ng, no)
—gr(ng,n1)
)
)

)

( )

( )
—gr(nsz,na)
(n3,n3)
(n3,na)

)

—gr(ng, ng
—gr(ng, ng
gr(na, na)
—gr(ng, ns)
-~ gr(ng, ne)
—gr(ns,no)
—gr(ns,n1)
—gr(ns, n2)
—gr(ns,n3)

enf(graph_nl_ng, axiom)
enf(graph_n2 n,, axiom)
cnf(graph n2 n,, axiom)
cnf(graph_n2 n,, axiom)
cnf(graph n2 ns, axiom)
enf(graph_n2_ n,, axiom)
enf(graph n2_ n;, axiom)
cnf(graph_n2 ng, axiom)
cnf(graph_n3_n,, axiom)
cnf(graph_n3_n,, axiom)
cnf(graph_n3_n,, axiom)
enf(graph_n3_ns, axiom)
cnf(graph_n3_n,, axiom)
cnf(graph_n3_n;, axiom)
cnf(graph n3_ng, axiom
cnf(graph_n4 n, axiom)
enf(graph_nd n,, axiom)
)
)

— B

cnf(graph_nd n,, axiom
cnf(graph nd ns, axiom
cnf(graph nd n,, axiom)
cnf(graph n4 n;, axiom)
enf(graph_nd ng, axiom)
enf(graph_n5_n,, axiom)
cnf(graph_n5_n,, axiom)
cnf(graph_n5_n,, axiom)
cnf(graph_n5_ns, axiom)
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—gr(ns,ny) cnf(graph_n5 n,, axiom)

gr(ns, ny) cnf(graph n5_n;, axiom)

—gr(ns,ne) cnf(graph_n5_ng, axiom)

—gr(ng,no) enf(graph_n6_n,, axiom)

gr(ng,ny) enf(graph n6_n,, axiom)

gr(ng, no) cnf(graph_n6_n,, axiom)

—gr(ne, n3) cnf(graph n6_ns, axiom)

—gr(ne, na) cnf(graph_n6_n,, axiom)

—gr(ne,ns) cnf(graph_n6_n;, axiom)

—gr(ng, ne) enf(graph_n6_ng, axiom)

ng # ni cnf(elems_n0_ny, axiom)

ng # na cnf(elems_n0_ny, axiom)

ng # ns cnf(elems_n0_ns, axiom)

ng 7% Ny cnf(elems_n0.ny, axiom)

ng # ns cnf(elems_n0_nj, axiom)

ng # ng cnf(elems_n0_ng, axiom)

ny # nog cnf(elems_nl_ny, axiom)

ny # ng cnf(elems_nl_njs, axiom)

ny # ny cnf(elems_nl_ny, axiom)

ny # ns cnf(elems_nl_nj, axiom)

ny # ng cnf(elems_nl_ng, axiom)

ng # N3 cnf(elems_n2_ns, axiom)

no # Ny cnf(elems_n2 ny, axiom)

ng # ny cnf(elems_n2_ ns, axiom)

ng # Ng cnf(elems_n2_ ng, axiom)

ng # ng cnf(elems_n3_ny, axiom)

ng # ns cnf(elems_n3_ns, axiom)

nz # ng cnf(elems_n3_ng, axiom)

ng # ny cnf(elems_nd ns, axiom)

ng # ng cnf(elems_nd ng, axiom)

ns # ng cnf(elems_nb5 _ng, axiom)

=Ny Or L="n1 Or T="Ng O T ="N3 OF T ="N4 OF T ="N5 OF T = Ng cnf(elems, axiom)

ALG317-1.p Random graph 15, nub polymorphism
t(y,x,z,z,x) =z enf(polynub,;, axiom)

t(z,y,z,z,2) = enf(polynub,, axiom)

t(x,x,y,z,x) = cnf(polynub;, axiom)

t(z,xz,z,y, ) =x cnf(polynub,,, axiom)

t(z,z,z,x,y) = cnf(polynub,s, axiom)
(gr(xo,z1) and gr(xs, x3) and gr(xy, x5) and gr(xg, z7) and gr(xs, xzg)) = gr(t(zo, x2, x4, Tg, x3), t(21, T3, T5, T7,L9)) cnf

—gr(ng,no) enf(graph_n0_n,, axiom)

gr(ng,ny) cnf(graph_n0_n,, axiom)

—gr(ng, n2) cnf(graph n0_n,, axiom)

—gr(ng, n3) cnf(graph_n0_n;, axiom)

gr(ng,na) cnf(graph n0_n,, axiom)

—gr(ng,ns) enf(graph_n0_n;, axiom)

gr(ng,ne) cnf(graph n0_ng, axiom)

gr(ny, ng) cnf(graph nl_ng, axiom)

gr(ny, ny) cnf(graph nl n,;, axiom)

gr(ny, no) cnf(graph-nl_n,, axiom)

gr(ny,n3) cnf(graph-nl_ng, axiom)

gr(ni,ng) cnf(graph_nl_n,, axiom)

gr(ny, ns) cnf(graph nl_n;, axiom)

gr(ny, ng) cnf(graph nl_ng, axiom)

—gr(ng, np) cnf(graph n2 n, axiom)

—gr(ng,ny) enf(graph_n2_ n,, axiom)

gr(nz, n2) cnf(graph n2 n,, axiom)

gr(ng,ns cnf(graph n2_ns, axiom

( ) ( )
gr(ng, ny) cnf(graph n2 n,, axiom)
( ) cnf(graph_n2_ n;, axiom)
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—gr(ng, ng)

cnf(graph_n2 ng, axiom)
cnf(graph n3_ng, axiom)
cnf(graphn3_n,, axiom
cnf(graph n3_n,, axiom
cnf(graph n3_ns, axiom
cnf(graph n3 n,, axiom
cnf(graph n3_n;, axiom
cnf(graph-n3_ng, axiom

cnf(graph_n4 n, axiom)

enf(graph_nd n,, axiom)

)
)
)
)
)
)

gr(ng, no) cnf(graph_n4 n,, axiom)

gr(ng, ng) cnf(graph nd ns, axiom)
—gr(ng, ny) cnf(graph n4 n,, axiom)
gr(ng, ns) cnf(graph-n4 ng, axiom)

gr(ng, ne) enf(graph nd ng, axiom)
gr(ns,no) enf(graph n5_ng, axiom)

gr(ns, ny) cnf(graph_n5_n,, axiom)
gr(ns,na) cnf(graph n5_n,, axiom)
gr(ns,ng) cnf(graph_nb_ng, axiom)

gr(ns, ng cnf(graph-nb.n,, axiom)
—gr(ns,ns) enf(graph_nb_n;, axiom)
—gr(ns, ng) cnf(graph_n5_ng, axiom)
gr(ne,no) cnf(graph n6_n,, axiom)
gr(neg,ny) cnf(graph_n6_n,, axiom)
gr(neg,n2) cnf(graph_n6_n,, axiom)
gr(neg,n3) enf(graph n6_ns, axiom)

gr(ng, ng) cnf(graph_n6_n,, axiom)
—gr(neg, ns) cnf(graph n6_n;, axiom)
gr(ne, ne) cnf(graph_n6_ng, axiom)

ng # n1 cnf(elems_n0.n;, axiom)

ng # no cnf(elems_n0_ny, axiom)

ng # ns cnf(elems_n0_ns, axiom)

ng # ny cnf(elems_n0_ny, axiom)

ng # ns cnf(elems_n0_ns, axiom)

ng # ng cnf(elems_n0_ng, axiom)

ni # no cnf(elems_nl_ny, axiom)

ny # ns cnf(elems_nl_ng, axiom)

ny # ng cnf(elems_nl_ny, axiom)

ny # ns cnf(elems_nl_ns, axiom)

ny # ng cnf(elems_nl_ng, axiom)

ng # ng cnf(elems_n2_ns, axiom)

ng # Ny cnf(elems_n2 ny, axiom)

ng # Ny cnf(elems_n2 _nj, axiom)

ng # ng cnf(elems_n2 ng, axiom)

ng 7 Ny cnf(elems_n3_ny, axiom)

ng # ng cnf(elems_n3_ns, axiom)

ng # ng cnf(elems_n3_ng, axiom)

ng # ng cnf(elems_n4 nj, axiom)

ng # Ne cnf(elems_n4 ng, axiom)

ny # ng cnf(elems_n5_ng, axiom)
Z="NgOr T=mn1 Or T="Ng OF T="N3 OF T ="N4 OT T ="N5 OT T = Ng cnf(elems, axiom)
ALG319-1.p Random graph 17, siggers polymorphism
t(x,x,z,x) = cnf(polysiggers; , axiom)
t(z,y,x,2) =t(y,z,2,Y) cnf(polysiggers,, axiom)
(gr(zo,x1) and gr(xq, xs) and gr(z4, zs) and gr(ze, x7)) = gr(t(zo, 2, 4, ), t(z1, 3, T5, 7)) cnf(preserves, axiom)
—gr(ng, no) enf(graph_n0_n,, axiom)
—gr(ng,ny) cnf(graph_n0_n, , axiom)
gr(ng,n2) cnf(graph n0_n,, axiom)

—gr(ng, n3) cnf(graph_n0_n;, axiom)



gr(na, ng)

—gr(ns,ng)
- gr(ng, n1)
gr(ns, nz)

—gr(ns,n3)
—gr(ns, na)
—gr(ng, n5§

gr(ng,ng)
—gr(ng,n1)
—gr(ng, n2)
—gr(ng,n3)
)

gr(n4,n5)
- gr(ng, ng)
—gr(ns,no)
—gr(ns,n1)
gr(ns,nz)
—gr(ns,n3)
—gr(ns, ny)
—gr(ns,ns)
—gr(ns,ne)
—gr(ne, no)
—gr(ne,n1)
—gr(ne, n2)
—gr(ne, n3)
—gr(ne, na)
gr(ne, 15)
- gr(ne, ne)
no # ny

no # na

no # n3

o 75 Ty

no # ns

no # ne

ni # ng

ni # n3

n1 75 N4

n1 # ns

ny 74— Ng

N9 75 ns

ng # N4

ng # N3

n
n

cnf(graph n0_n,, axiom)
cnf(graph n0_n;, axiom)
cnf(graph_n0_ng, axiom)
enf(graph_nl_n,, axiom)
enf(graph_nl_n,, axiom)
cnf(graph_nl_n,, axiom)
cnf(graph nl ng, axiom
cnf(graph nl n,, axiom)
cnf(graph nl n;, axiom)
enf(graph_nl_ng, axiom)
cnf(graph_n2 n,, axiom)
cnf(graph n2 n,, axiom)
( m)

( m)

( )

)

— B

cnf(graph-n2_n,, axio
cnf(graph n2 n,, axio
cnf(graph n2 n,, axiom
cnf(graph_n2 n;, axiom
cnf(graph n2 ng, axiom)
cnf(graph_n3_n,, axiom)
cnf(graph_n3_n,, axiom)
cnf(graph-n3.n,, axiom)
enf(graph_n3_ns, axiom)
cnf(graph_n3_n,, axiom)
cnf(graph_n3_n;, axiom)
cnf(graph_n3_ng, axiom)
cnf(graph-nd n, axiom)
enf(graph_nd n,, axiom)
cnf(graph_nd n,, axiom)
cnf(graph_nd ns, axiom)
cnf(graph nd n,, axiom)
cnf(graph-n4 ng, axiom)
enf(graph_nd ng, axiom)
cnf(graph_nb_n,, axiom)
cnf(graph_n5_n,, axiom)
cnf(graph n5_n,, axiom)
cnf(graph_n5_ng, axiom)
enf(graph_nb_n,, axiom)
enf(graph_nb_n;, axiom)
cnf(graph_n5_ng, axiom)
cnf(graph_n6_n,, axiom)
cnf(graph_n6_n,, axiom)
cnf(graph_n6_n,, axiom)
enf(graph_n6_ns, axiom)
cnf(graph n6_n,, axiom)
cnf(graph n6_n;, axiom)
cnf(graph_n6_ng, axiom)
cnf(elems_n0_n;, axiom)
cnf(elems_n0_n», axiom
nf(elems_n0_nz, axiom
cnf(elems_n0_ny, axiom
nf(elems_n0_ns, axiom
nf(elems_n0_ng, axiom

(
(
(
(
(
(
nf(elems_nl_ng, axiom
(
(
(
(
(
(
(

o

o o 0o

nf(elems_nl_ns, axio
nf(elems_nl_ny, axio
cnf(elems_n1l_ns, axio
nf(elems_nl_ng, axio
cnf(elems_n2_ns, axio
cnf(elems_n2 ny, axio
cnf(elems_n2 ng, axiom

[e B!

EBEBEE

)
)
)
)
)
)
)
)
)
)
)
)
)
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ng # Ne cnf(elems_n2 ng, axiom)
ng 7 Ny cnf(elems_n3_ny, axiom)
ng # ns cnf(elems_n3_ns, axiom)
ng # ng cnf(elems_n3_ng, axiom)
ng # ng cnf(elems_n4 nj, axiom)
ng # N6 cnf(elems_n4 ng, axiom)
ny # ng cnf(elems_n5_ng, axiom)
Z=MNgOr T="n1 Or T="Ng OF T ="N3 O T =714 OF T = N5 OF T = Ng cnf(elems, axiom)

ALG320-1.p Random graph 18, nub polymorphism

t(y,z,x,x, ) =x cnf(polynub,, , axiom)

t(z,y,z,z,0) =z cnf(polynub,, axiom)

t(z,z,y,z,z) =x cnf(polynubg, axiom)

t(x,z,z,y,x) = x enf(polynub,,, axiom)

t(x,x,z,x,y) = cnf(polynubs, axiom)

(gr(zo,x1) and gr(ze, x3) and gr(xyg, x5) and gr(ze, x7) and gr(zs,xg)) = gr(t(xo, xe, x4, Tg, xs), t(x1, X3, T5, T7, T9)) cnfl

- gr(no, no)
—gr(ng,n1)
—gr(ng, nz)

)

cnf(graph_n0_n,, axiom)
cnf(graph_n0_n,, axiom)
enf(graph_n0_n,, axiom)

)

—gr(ng,n3 enf(graph n0_ns, axiom
gr(ng,n4) cnf(graph n0_n,, axiom)
gr(ng, ns) cnf(graph n0_n;, axiom)
gr(ng, ne) cnf(graph_n0_ng, axiom)
—gr(ny,no) enf(graph_nl_n,, axiom)
gr(ni,ny) enf(graph nl_n,, axiom)
gr(ni,n2) cnf(graph nl_n,, axiom)
gr(ny, ng) cnf(graph nl ng, axiom)

—gr(ny, ny)
- gr(nl, n5)
gr(ni, n6)

—gr(nz,no)
—gr(nz,n)

cnf(graph nl n,, axiom)
cnf(graph nl n;, axiom)
enf(graph nl_ng, axiom)
cnf(graph_n2 n,, axiom)
cnf(graph_n2 n,, axiom)

gr(ng, na) cnf(graph-n2_ n,, axiom)
gr(ng, ng) cnf(graph-n2_ ng, axiom)
gr(na, ny) cnf(graph-n2.n,, axiom)
gr(nz, ny) cnf(graph n2 n;, axiom)
gr(ng, ng) cnf(graph n2 ng, axiom)

- gr(n3, Tlo)
- gr(n37 nl)

cnf(graph_n3_n,, axiom)
cnf(graph_n3_n,, axiom)

gr(ns,n2) cnf(graph-n3.n,, axiom)
gr(ns,n3) enf(graph n3_ns, axiom)
gr(ng, ng) cnf(graph_n3 n,, axiom)
gr(ns,ns) cnf(graph n3_n;, axiom)
—gr(ng, ng) cnf(graph_n3_ng, axiom)
gr(ng, ng) cnf(graph-nd n, axiom)

- gr(n4, n1)
—gr(ng, na)

enf(graph_nd n,, axiom)
cnf(graph_n4 n,, axiom)

gr(ng, ng) cnf(graph nd ns, axiom)
gr(ng, ny) cnf(graph nd n,, axiom)
gr(ng, ns) cnf(graph-n4 ng, axiom)
—gr(ng, ne) enf(graph_nd ng, axiom)
gr(ns,no) enf(graph n5_ng, axiom)
—gr(ns,ny) cnf(graph_n5_n,, axiom)
gr(ns,nz) cnf(graph n5_n,, axiom)
gr(ns,ng) cnf(graph_nb_ng, axiom)
gr(ns,ny) cnf(graph-nb.n,, axiom)
gr(ns,ns) cnf(graph n5_n;, axiom)
gr(ns, ng) cnf(graph n5_ng, axiom)
—gr(ne, no) cnf(graph n6_n,, axiom)

- gr(nﬁ, nl)

cnf(graph_n6_n,, axiom)
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—gr(ng, ne) cnf(graph_n6_n,, axiom)
—gr(ng, n3) cnf(graph n6_ns, axiom)
—gr(ne,na) cnf(graph_n6_n,, axiom)
—gr(ng, ns) enf(graph_n6_n;, axiom)
gr(neg, ne) cnf(graph n6_ng, axiom)
ng # Ny cnf(elems_n0_ny, axiom)

ng # N cnf(elems_n0_ny, axiom)

ng # ns cnf(elems_n0_ns, axiom)

ny 7% Ny cnf(elems_n0_ny, axiom)

ng # ns cnf(elems_n0_nj, axiom)

ng # ng cnf(elems_n0_ng, axiom)

ny # na cnf(elems_nl_nsy, axiom)

ny # ng cnf(elems_nl_ns, axiom)

ny # ny cnf(elems_nl_ny, axiom)

ny # ns cnf(elems_nl_nj, axiom)

ny # ng cnf(elems_nl_ng, axiom)

ng # N3 cnf(elems_n2 ns, axiom)

no # Ny cnf(elems_n2 ny, axiom)

ng # Ny cnf(elems_n2_ ns, axiom)

ng # ng cnf(elems_n2_ng, axiom)

ng # ng cnf(elems_n3_ny, axiom)

ng # ns cnf(elems_n3_ns, axiom)

nz # ng cnf(elems_n3_ng, axiom)

ng # ny cnf(elems_nd ns, axiom)

ng # ng cnf(elems_nd ng, axiom)

ns # ng cnf(elems_nb _ng, axiom)
Z=MNgOr x=mn1 Or T="Ng O T ="N3 OF T ="N4 OF T = N5 OF T = Ng cnf(elems, axiom)

ALG321-1.p Random graph 19, nub polymorphism

t(y,x,z,z,x) =z enf(polynub,;, axiom)
t(z,y,z,z,2) = cnf(polynub,, axiom)
t(x,x,y,z,x) =x cnf(polynub s, axiom)
t(z,z,z,y,0) = cnf(polynub,,, axiom)
t(z,z,z,x,y) = cnf(polynub,s, axiom)
(g r(xo,xl) and gI‘(.’L'27.Z'3) and gr(xy4,z5) and gr(xe, z7) and gr(xs, xzg)) = gr(t(zo, x2, x4, Ts, xs), t(21, T3, T5, T7,L9)) cnf
—gr(ng, no) cnf(graph_n0_n,, axiom)
gr(ng,ny) cnf(graph_n0_n,, axiom)
gr(ng,nz) cnf(graph n0_n,, axiom)
gr(ng,n3) cnf(graph n0_ng, axiom)
—gr(ng,ny) enf(graph_n0_n,, axiom)
—gr(ng, ns) enf(graph_n0_n;, axiom)

= gr(ng, ng) cnf(graph_n0_ng, axiom)
—gr(ni,no) cnf(graph_nl_n,, axiom)
—gr(ny,ny) cnf(graph nl n,, axiom)
gr(ny, no) cnf(graph-nl_n,, axiom)

—gr(ni,n3)
—gr(ni,ng)
—gr(ni,ns)
gr(m, n6)

gr(n% ns)
- gr(ng,ne)
—gr(ns,no)
—gr(ns,n1)
gr(ns, n2)
—gr(ns,n3)

enf(graph_nl_ng, axiom)
cnf(graph_nl_n,, axiom)
cnf(graph_nl_n;, axiom)
cnf(graph nl _ng, axiom)
cnf(graph n2 n, axiom)
enf(graph_n2_ n,, axiom)
enf(graph_n2_ n,, axiom)
cnf(graph n2 ns, axiom)
cnf(graph n2 n,, axiom)
cnf(graph-n2 ng, axiom)
enf(graph_n2 ng, axiom)
enf(graph_n3_n,, axiom)
cnf(graph_n3_n,, axiom)
cnf(graph n3_n,, axiom)
cnf(graph_n3_ns, axiom)
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gr(ng, ng) cnf(graph_n3 n,, axiom)
—gr(ng, ns) cnf(graph_n3_n;, axiom)
—gr(ns, ne) cnf(graph_n3_ng, axiom)
—gr(ng, no) enf(graph_nd n,, axiom)
) )

—gr(ng, nq enf(graph_nd n,, axiom
gr(ng,n2) cnf(graph nd n,, axiom)
gr(ng, ng) cnf(graph n4 ns, axiom)
gr(ng, ny) cnf(graph-nd n,, axiom)
—gr(ng, ny cnf(graph n4 ng, axiom

)
cnf(grauph,néljl67 axiom)
cnf(graph_n5_n,, axiom)
( )

( )

)

cnf(graph_n5_n,, axiom

—gr(ns, ne cnf(graph-nb_n,, axiom
—gr(ns, ns cnf(graph_n5 ng, axiom
gr(ns,ny) enf(graph n5_n,, axiom)
—gr(ns,ns) cnf(graph_nb_n;, axiom)
—gr(ns, ng) cnf(graph_n5_ng, axiom)
= gr(ng, no) cnf(graph_n6_n,, axiom)
—gr(ne,n1) cnf(graph_n6_n,, axiom)
—gr(ng, n2) enf(graph_n6_n,, axiom)
—gr(ng, ns) enf(graph_n6_ns, axiom)
—gr(ng,ny) cnf(graph_n6_n,, axiom)
—gr(neg, ns) cnf(graph n6_n;, axiom)
—gr(ng, ng) cnf(graph_n6_ng, axiom)
ng # ny cnf(elems_n0.n;, axiom)
ng # no cnf(elems_n0_ny, axiom)
ng # ns cnf(elems_n0_ngz, axiom)
ng 7 Ny cnf(elems_n0_ny, axiom)
ng # ns cnf(elems_n0_ns, axiom)
ny # ng cnf(elems_n0_ng, axiom)
ny # no cnf(elems_nl_ny, axiom)
ny # ns cnf(elems_nl_ns, axiom)
ny # ng cnf(elems_nl_ny, axiom)
ny # ny cnf(elems_nl_ns, axiom)
ny # ng cnf(elems_nl_ng, axiom)
ng # ng cnf(elems_n2_ng, axiom)
ng # Ny cnf(elems_n2 ny, axiom)
Ny # Ny cnf(elems_n2 nj, axiom)
ng # ng cnf(elems_n2 ng, axiom)
ng 7 Ny cnf(elems_n3_ny, axiom)
ng # ns cnf(elems_n3_ns, axiom)
ng # ng cnf(elems_n3_ng, axiom)
ng # N cnf(elems_n4 nj, axiom)
ng # ng cnf(elems_n4 ng, axiom)
ny # ng cnf(elems_n5 ng, axiom)
Z=MNgOr L="n1 Or T="Ngo OF T ="N3 OF T ="N4 OF T ="N5 OF T = Ng cenf(elems, axiom)
ALG440-1.p Malcev, wnu2, wnu3 implies majority
m(a,a,b) =b cnf(sos, axiom)
m(a,b,b) = a cnf(sosgo1, axiom)
u(a,a,a) =a cnf(sosgoz, axiom)
v(a,a) =a enf(sospos, axiom)
u(a,a,b) = u(a,b,a) cnf(s08go4, axiom)
u(a,a,b) = u(b,a,a) cnf(sosgos, axiom)
v(a,b) =v(b,a) cnf(sosggg, axiom)
u(a, a,b) = v(a,b) cnf(sosggr, axiom)
(r(zo, 21, 22) and r(z3, x4, x5) and r(xe, v7,28)) = r(m(xo, x3,z6), m(x1, X4, x7), m(x2, 5, x3)) cnf(s08gps, axiom )
(r(xo,x1,x2) and r(x3, x4, x5) and r(xg, x7,28)) = r(u(z0, 23, %6), u(T1, T4, T7), u(T2, 5, x38)) cnf (808009, axiom)
r(zg, 1, x2) and r(x3, x4, 25)) = r(v(T0,23), v(T1,%4),v(T2,25)) cnf(sosp10, axiom)

(a,a,b) cnf(sosg11, axiom)
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r(a,b,a) cnf(s0sg12, axiom)
r(b,a,a) cnf(sosg13, axiom)
—r(a,a,a) cnf(goals, negated_conjecture)
ALG441-1.p Malcev, wnu2, wnu4 implies majority
m(a,a,b) =b cnf(sos, axiom)

(a b b) enf(sospo1, axiom)
u(a, cnf(sosoog, axiom)
v(a, a, a,a) a cnf(sosgos, axiom)
u(a,b) = u(b,a) cnf(sosgos, axiom)
v(a,a,a,b) =v(a,a,b,a) cnf(s0sgg5, axiom)
v(a,a,b,a) =v(a,b,a,a) cnf(s0sggg, axiom)
v(a,b,a,a) =v(b,a,a,a) cnf(sosggr, axiom)

u(a,b) = v(a,a,a, b) enf(sospos, axiom)
(r(xo,xl,xg) and r(x3, x4, 25) and r(zg, 7, 28)) = r(m(zo, x3,zs), m(x1, x4, x7), m(x2, Ts5,Ts)) cnf (808009, axiom)
(r(zo,z1,x2) and (3,24, 25)) = r(u(zo, x3), u(r1,24), u(22,T5)) cnf(sosgi10, axiom)
(r(zo,x1,x2) and r(xs, x4, x5) and r(zg, x7,28) and (g, T10,211)) = 7(v(x0, 3, T6, T9), V(T1, T4, T7,T10), v(T2, T5, Ts, T11))
r(a,a,b) enf(sosg2, axiom)
r(a,b,a) cnf(s0sg13, axiom)
r(b,a,a) cnf(s08¢14, axiom)
—r(a,a,a) cnf(goals, negated_conjecture)
ALG442-1.p Malcev, wnu3, wnu4 implies majority
m(a,a,b) =b cnf(sos, axiom)
m(a,b,b) = cnf(sosgo1, axiom)
u(a,a,a) = cnf(sosgg2, axiom)
v(a,a,a a) a cnf(sosgos, axiom)
u(a,a,b) = u(a,b,a) cnf(s08go4, axiom)
u(a,a,b) = u(b,a,a) cnf(sosgos, axiom)
v(a,a,a,b) =v(a,a,b,a) cnf(s08006, axiom)
v(a,a,b,a) =v(a,b,a,a) cnf(sosgg7, axiom)
v(a,b,a,a) =v(b,a,a,a) cnf(sosgos, axiom)
u(a, a,b) = v(a,a,a,b) enf(sosgog, axiom)
(r(xo,x1,x2) and r(xg,x4,m5) and r(zg, v7,28)) = r(m(zo,zs,x6), m(x1, x4, x7), m(T2, T5,Ts)) cnf(s08g10, axiom)
(r(xo, z1,x2) and r(zs3, x4, 25) and r(xe, v7,28)) = r(u(xo, 3, T6), u(r1, T4, v7), u(T2, T5, T8)) cnf(sospr11, axiom)
(r(wo, 21, w2) and 7(w3,24,75) and 7(we, 27, 78) and (w9, 210, 711)) = 7(v(T0, T3, T6, T9), V(T1, T4, T7, T10), v(22, T5, T8, T11))
r(a,a,b) cnf(sosg13, axiom)
r(a,b,a) enf(sosg4, axiom)
r(b,a,a) cnf(s0sg15, axiom)
—r(a,a,a) cnf(goals, negated_conjecture)

ALG44341.p Axioms for Median algebra
include(’Axioms/ALG002+0.ax’)

ALG444N1.p Axioms for Untyped lambda sigma calculus
include(’Axioms/ALG003"0.ax’)



