HWC axioms

HWCO001-0.ax Definitions of AND, OR and NOT

and(ng, ng) = ng cnf(and_definition; , axiom)
and(ng,n1) = ng cnf(and_definitions, axiom)
and(ni,ng) = ng enf(and_definitions, axiom)
and(ny,n1) = ny cnf(and _definitiony, axiom)
or(ng,no) = ng cnf(or_definition; , axiom)
or(ng,n1) = ng cnf(or_definitions, axiom)
or(ny,ng) = ny cnf(or_definitions, axiom)
or(ny,ni) =ny cnf(or_definitiony, axiom)
not(ng) = nq cnf(not_definition;, axiom)
not(ny) =ng cnf(not_definitionsy, axiom)
HWC002-0.ax Definitions of AND, OR and NOT
and(z,ng) = no cnf(and_definition; , axiom)
and(z,n1) =z cnf(and_definitiong, axiom)
or(z,mg) = x cnf(or_definition; , axiom)
or(z,my) =ny cnf(or_definitions, axiom)
not(ng) = n1 cnf(not_definition; , axiom)
not(ni) =ng cnf(not_definitions, axiom)

HWC problems

HWCO001-1.p Design an OR gate using NAND gates

x Ty = not(and(z, y)) cnf(nand_definition, axiom)

and(x, ng) = ng cnf(and_definition; , axiom)

and(z,n;) =z cnf(and_definitions, axiom)

not(ng) = n1 cnf(not_definition; , axiom)

not(ny) = ng cnf(not_definitions, axiom)

(output(zy, x2, 3, 24) and output(ys, y2,ys, y4)) = output(z1 T y1,22 T y2,23 1 ys3,24 T Ya) cnf(nand_table_definition, ne
output(ng, ng, n1,n1) cnf(input, , negated_conjecture)

output(ng, n1, ng, n1) cnf(input,, negated_conjecture)

—output(ng, ni,ni,n) cnf(prove_cannot_make_or, negated_conjecture)

HWCO003-1.p Invert 3 inputs with 2 not gates

include(’Axioms/HWC002-0.ax’)

add_inverter(list(z, y), z) = list(x, add_inverter(y, z)) cnf(add_inverter_definition; , axiom)

add_inverter(x, y) = list(y, x) cnf(add_inverter_definitions, axiom)

make_reverse_list (list(inverter_table(zooo, 001, Z010, 011, 100, 101, £110, £111), ¥)) = list_reversion(possible_reversion(r00m, x
make_reverse_list(v) = end cnf(make_reverse_list_definitions, axiom)

possible_reversion(xname, nq,ng) = xname cnf(possible_reversion, , axiom)

possible_reversion(xname, ng, n1) = not_reversion cnf(possible_reversion,, axiom)

possible_reversion(xname, x, x) = not_reversion cnf(possible_reversiong, axiom)

list_reversion(not_reversion, z) = x cnf(list_reversion_definition; , axiom)

list_reversion(z, list_reversion(y, z)) = list_reversion(y, list_reversion(z, z)) enf(list_reversion_definitions, axiom)
list_reversion(z, list_reversion(z, y)) = list_reversion(z, y) enf(list_reversion_definitions, axiom)
(output(z1, 2, x3, T4, 5, Te, T7, Tg, v) and output(y1, Y2, Y3, Y4, Ys, Y6, Y7, Y, v)) = output(and(zy,y;), and(xs,y2), and(xs, y:
(output(xy, x9, T3, T4, x5, Tg, T7, Ts,v) and output(y, y2, Ys, Y4, ¥s, Ys, Y7, Ys, v)) = output(or(z1,y1),or(zs, ya), or(zs, ys), or
output(zy, xe, T3, 4, Ts, Te, T7, Ts,v) = test(not(x), not(xz), not(zs), not(z4), not(xs), not(xe), not(zy), not(zrs), add-inverte

test(z1, x2, T3, T4, 5, Te, T7, T, U, XreVlist) = output(zy, ze, x3, T4, Ts5, Te, L7, Tg, V) cnf(create_test, axiom)
output(ng, ng, no, Mo, N1, N1, N1, N1, Z) cnf(input, , negated_conjecture)
output(ng, no, n1, n1, o, Mo, N1, N1, ) cnf(input,, negated_conjecture)
output(ng, n1, ng, n1, no, N1, No, N1, T) cnf(inputs, negated_conjecture)

(Output(nlanlanlanlanOanOanOanOav) and Output(nlanlan07n07n17n17n07n07v)) = _'OUtput(nlvn07n17n07n17n07n17n07v,

HWCO003-2.p Invert 3 inputs with 2 not gates

include(’ Axioms/HWC002-0.ax’)

add_inverter(list(z, y), z) = list(x, add_inverter(y, z)) cnf(add_inverter_definition; , axiom)

add_inverter(x, y) = list(y, x) cnf(add_inverter_definitions, axiom)

make_reverse_list(list(inverter_table(zooo, 001, Z010, 011, 100, 101, £110, £111), V) ) = list_reversion(possible_reversion(r00m, x
1



make_reverse_list(v) = end cnf(make_reverse_list_definitions, axiom)

possible_reversion(xname, n1,n9) = xname cnf(possible_reversion, , axiom)

possible_reversion(xname, ng, n1) = not_reversion cnf(possible_reversion,, axiom)

possible_reversion(xname, x, ) = not_reversion enf(possible_reversiong, axiom)

list_reversion(not_reversion,z) = x  cnf(list_reversion_definition;, axiom)

list_reversion(x, list_reversion(y, z)) = list_reversion(y, list_reversion(z, z)) cnf(list_reversion_definitions, axiom)
list_reversion(x, list_reversion(x, y)) = list_reversion(zx, y) cnf(list_reversion_definitiong, axiom)
(basic_output(xy, 2, x3, T4, Ts5, Tg, T7, s, v) and basic_output(y1, y2, ys, Y4, s, Ys, Y7, Ys, v)) = basic_output(and(z,y1), and
(basic_output(x1, x2, 23, T4, T5, T6, T7, Tg,v) and output(y1, Y2, ys, Y4, ¥s, Y6, Y7, Ys, v)) = output(or(wi,y1),or(wz,ys),or(rs, 1
output(xy, e, T3, X4, Ts, Te, T7, s, v) = test(not(z), not(xz), not(xs), not(x4), not(xs), not(xe), not(xy), not(zs), add_inverte

basic_output(z1, x2, r3, 24, Ts5, Te, T7, Tg,v) = output(z, Ta, T3, Ta, Ts5, Te, L7, T, V) cnf(basic_output_definition, axiom)
test(z1, x2, T3, X4, T5, Te, T7, Ts, U, xrEVliSt) = basic_output(xy,xe, x3, x4, T5, Tg, T7, Ts, V) cnf(create_test, axiom)
output(ng, ng, ng, no, N1, N1, N1, N1, ) cnf(input, , negated_conjecture)

output(ng, ng, n1, n1, no, Mo, N1, N1, ) cnf(input,, negated_conjecture)

output(ng, ny, ng, N1, Mo, N1, N, N1, Z) cnf(inputsy, negated_conjecture)

(OUtPUt(nhn17n1an1an0an0an0an0av) and Outpl'w(nhnhn07n07n17n17n07n07v)) = ﬁoutput(nlvr',LOvnlvn07n1,n07n17n07v,

HWCO004-1.p Definitions of AND, OR and NOT
include(’ Axioms/HWC001-0.ax’)

HWCO004-2.p Definitions of AND, OR and NOT
include(’ Axioms/HWC002-0.ax’)



