PUZ axioms

PUZ001-0.ax Mars and Venus axioms

from_mars(z) or from_venus(z) cnf(from_mars_or_venus, axiom)

from_mars(z) = -—from_venus(z) cnf(not_from_mars_and_venus, axiom)

male(z) or female(x) cnf(male_or_female, axiom)

male(z) = —female(x) cnf(not_male_and_female, axiom)

truthteller(z) or liar(x) cnf(truthteller_or_liar, axiom)

truthteller(z) = —liar(z) cnf(not_truthteller_and liar, axiom)

(says(z,y) and a_truth(y)) = a_truth(y) cnf(statements_are_true_or_not, axiom)

says(z,y) = y = statement_by(z) enf(people_say_their_statements, axiom)
a_truth(statement_by(z)) = truthteller(x) enf(true_statements_made_by_truthtellers, axiom)
a_truth(statement_by(z)) or liar(x) cnf(false_statements_made_by liars, axiom)
(from_venus(x) and female(x)) = truthteller(x) cnf(venusian_female_are_truthtellers, axiom)
(from_venus(x) and male(z)) = liar(z) cnf(venusian_males_are_liars, axiom)

(from_mars(z) and male(z)) = truthteller(z) cnf(marsian_males_are_truthtellers, axiom)
(from_mars(x) and female(x)) = liar(x) cnf(marsian_females_are_liars, axiom)
(truthteller(z) and says(x,y)) = a_truth(y) cnf(truthtellers_make_true_statements, axiom)
(liar(z) and says(z,y)) = -a_truth(y) cnf(liars_make_false_statements, axiom)

PUZ002-0.ax Truthtellers and Liars axioms for two types of people

Axioms for two types of people; truthtellers and liars.

a_truth(truthteller(z)) or a_truth(liar(z)) cnf(truthteller_or_liar, axiom)

a_truth(truthteller(z)) = -a_truth(liar(x)) cnf(not_both, axiom)

(a_truth(truthteller (truthteller)) and a_truth(says(truthteller, statement))) = a_truth(statement) cnf(truthtellers_tell _tr
(a_truth(liar(liar)) and a_truth(says(liar, statement))) = —a_truth(statement) cnf(liars_lie, axiom)

(a_truth(statement) and a_truth(says(truthteller, statement))) = a_truth(truthteller(truthteller)) cnf(truths_are_told_by
a_truth(says(liar, statement)) = (a_truth(statement) or a_truth(liar(liar))) cnf(liars_are_told_by_liars, axiom)

PUZ003-0.ax Truthtellers and Liars axioms for three types of people

Axioms for three types of people; truthtellers, liars and normal people.

a_truth(truthteller(x)) or a_truth(liar(z)) or a_truth(normal(x)) cnf(person_is_one_type, axiom)

a_truth(truthteller(z)) = - a_truth(normal(z)) cnf(not_truthteller_and _normal, axiom)

a_truth(truthteller(z)) = - a_truth(liar(z)) cnf(not_truthteller_and_liar, axiom)

atruth(liar(z)) = - a_truth(normal(z)) cnf(not_liar_and normal, axiom)

(a_truth(truthteller(x)) and a_truth(says(x,y))) = a_truth(y) enf(truthtellers_tell_truth, axiom)

(a_truth(liar(z)) and a_truth(says(z,y))) = -a_truth(y) cnf(liars_lie, axiom)

(a_truth(z) and a_truth(says(y,x))) = (a_truth(truthteller(y)) or a_truth(normal(y))) cnf(truthtellers_and normal _tell _t
a_truth(says(y,z)) = (atruth(z) or a_truth(liar(y)) or a_truth(normal(y))) cnf(liars_and _normal lie, axiom)

PUZ problems

PUZ001+41.p Dreadbury Mansion
Someone who lives in Dreadbury Mansion killed Aunt Agatha. Agatha, the butler, and Charles live in Dreadbury
Mansion, and are the only people who live therein. A killer always hates his victim, and is never richer than his
victim. Charles hates no one that Aunt Agatha hates. Agatha hates everyone except the butler. The butler hates
everyone not richer than Aunt Agatha. The butler hates everyone Aunt Agatha hates. No one hates everyone.
Agatha is not the butler. Therefore : Agatha killed herself.
Jz: (lives(x) and killed(z, agatha)) fof(pel55,, axiom)
lives(agatha) fof(pel55-2;, axiom)
lives(butler) fof(pel55-2,, axiom)
lives(charles) fof(pel55_24, axiom)
Va: (lives(z) = (x = agatha or x = butler or & = charles)) fof(pel555, axiom)
Ve, y: (killed(x,y) = hates(z,y)) fof(pel55,, axiom)
Ve, y: (killed(x,y) = -richer(z,y)) fof(pel555, axiom)
Vz: (hates(agatha,x) = —hates(charles, x)) fof(pel554, axiom)
Va: (x # butler = hates(agatha, z)) fof(pel55,, axiom)
Va: (—richer(x, agatha) = hates(butler, x)) fof(pel55g, axiom)
Vz: (hates(agatha, ) = hates(butler, x)) fof(pel55,, axiom)
Va: Jy: —hates(z, y) fof(pel55,, axiom)
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agatha # butler fof(pel55,;, axiom)
killed(agatha, agatha) fof(pelss, conjecture)

PUZ0014-2.p Dreadbury Mansion

Someone who lives in DreadburyMansion kills AuntAgatha. If somebody X lives in DreadburyMansion then X is
AuntAgatha or X is the Butler or X is Charles. Everyone hates everyone that he kills. Noone is richer than someone

that he kills. Charles hates noone who is hated by AuntAgatha. AuntAgatha does not hate the Butler. Everyone

that is not the Butler is hated by AuntAgatha. The Butler hates everyone who is not richer than AuntAgatha.

The Butler hates everyone who is hated by AuntAgatha. Noone hates everyone. AuntAgatha is not the Butler.
Therefore, AuntAgatha kills AuntAgatha.

Ja, b, ¢: ($true and predicate, (b, live, a) and modifier_pp(d, in, 'DreadburyMansion’) and predicate, (¢, kill, a,’AuntAgatha’) a:
(d =AuntAgatha’ or d = 'Butler’ or d = ’Charles’)) and Vf: ($true = Vg, h: (($true and predicate,(h, kill, f,g)) =

Ji: predicate, (i, hate, f, ¢g))) and Vj: ($true = — 3k, 1, m: ($true and predicate, (I, kill, j, k) and property,(m, rich, comp_than
m)) and Vn, o: (($true and predicate, (o, hate,’AuntAgatha’,n)) = — 3p: predicate,(p, hate, ’Charles’, n)) and — 3q: predicat
‘Butler’) = 3s: predicate, (s, hate,’AuntAgatha’, r)) and V¢: (($true and — Ju: (property,(u, rich, comp_than, ’AuntAgatha’)
u)) = Ju: predicate, (v, hate, 'Butler’, t)) and Vw, z: (($true and predicate,(z, hate,”AuntAgatha’, w)) = Jy: predicate,(y, ]
—Vay: ($true = 3by: predicate, (b, hate, z,a1))) and "AuntAgatha’ # 'Butler’) fof(background, axiom)

Ja: predicate,(a, kill,’AuntAgatha’,’Aunt Agatha’) fof(prove, conjecture)

PUZ001-1.p Dreadbury Mansion

Someone who lives in Dreadbury Mansion killed Aunt Agatha. Agatha, the butler, and Charles live in Dreadbury
Mansion, and are the only people who live therein. A killer always hates his victim, and is never richer than his
victim. Charles hates no one that Aunt Agatha hates. Agatha hates everyone except the butler. The butler hates
everyone not richer than Aunt Agatha. The butler hates everyone Aunt Agatha hates. No one hates everyone.
Agatha is not the butler. Therefore : Agatha killed herself.

lives(agatha) cnf(agatha, hypothesis)

lives(butler) cnf(butler, hypothesis)

lives(charles) cnf(charles, hypothesis)

killed(x,y) = -richer(z,y) cnf(poorer killer, hypothesis)

hates(agatha,z) = —hates(charles, ) cnf(different_hates, hypothesis)

(hates(z, agatha) and hates(z, butler)) = —hates(z, charles) cnf(no_one_hates_everyone, hypothesis)
hates(agatha, agatha) cnf(agatha_hates_agatha, hypothesis)

hates(agatha, charles) cnf(agatha_hates_charles, hypothesis)

killed(z,y) = hates(z,y) enf(killer_hates_victim, hypothesis)

hates(agatha,z) = hates(butler, z) cnf(same_hates, hypothesis)

lives(z) = (richer(x,agatha) or hates(butler, x)) cnf(butler_hates_poor, hypothesis)

killed(butler, agatha) or killed(charles, agatha) cnf(prove_neither_charles_nor_butler_did_it, negated_conjecture)

PUZ001-2.p Dreadbury Mansion

Someone who lives in Dreadbury Mansion killed Aunt Agatha. Agatha, the butler, and Charles live in Dreadbury
Mansion, and are the only people who live therein. A killer always hates his victim, and is never richer than his
victim. Charles hates no one that Aunt Agatha hates. Agatha hates everyone except the butler. The butler hates
everyone not richer than Aunt Agatha. The butler hates everyone Aunt Agatha hates. No one hates everyone.
Agatha is not the butler. Therefore : Agatha killed herself.

lives_at_dreadsbury(someone) cnf(someone_in_mansion, axiom)

killed(someone, aunt_agatha) cnf(someone killed_agatha, axiom)

lives_at_dreadsbury(aunt_agatha) cnf(agatha_lives_at_mansion, axiom)

lives_at_dreadsbury(butler) enf(butler_lives_at_mansion, axiom)

lives_at_dreadsbury(charles) cnf(charles_lives_at_mansion, axiom)

lives_at_dreadsbury(person) = (person = aunt_agatha or person = butler or person = charles) cnf(noone_else_lives_at_m
killed (killer, victim) = hates(killer, victim) cnf(killer_hates_victim, axiom)

killed (killer, victim) = —richer(killer, victim) cnf(killer_poorer_than_victim, axiom)

hates(aunt_agatha, person) = —hates(charles, person) cnf(charles_and_agatha_hate_different_people, axiom)
person = butler or hates(aunt_agatha, person) cnf(agatha_likes_only_butler, axiom)

richer(person, aunt_agatha) or hates(butler, person) cnf(butler_hates_poor_people, axiom)

hates(aunt_agatha, person) = hates(butler, person) cnf(butler_and_agatha_hate_the_same_people, axiom)

— hates(person, every_one_but(person)) cnf(noone_hates_everyone, axiom)

aunt_agatha # butler cnf(agatha_is_not_the_butler, axiom)

—killed (aunt_agatha, aunt_agatha) enf(prove_agatha_killed_herself, negated_conjecture)

PUZ001-3.p Dreadbury Mansion
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Someone who lives in Dreadbury Mansion killed Aunt Agatha. Agatha, the butler, and Charles live in Dreadbury
Mansion, and are the only people who live therein. A killer always hates his victim, and is never richer than his
victim. Charles hates no one that Aunt Agatha hates. Agatha hates everyone except the butler. The butler hates
everyone not richer than Aunt Agatha. The butler hates everyone Aunt Agatha hates. No one hates everyone.
Agatha is not the butler. Therefore : Agatha killed herself.

lives(agatha) cnf(agatha, axiom)

lives(butler) cuf(butler, axiom)

lives(charles) cnf(charles, axiom)

killed(z,y) = -—richer(z,y) cnf(poorer killer, axiom)

hates(agatha, ) = —hates(charles, x) cnf(different_hates, axiom)

(hates(z, agatha) and hates(x, butler)) = —hates(x, charles) cnf(no_one_hates_everyone, axiom)

hates(agatha, agatha) cnf(agatha_hates_agatha, axiom)

hates(agatha, charles) cnf(agatha_hates_charles, axiom)

killed(z,y) = hates(z,y) cnf(killer_hates_victim, axiom)

hates(agatha, ) = hates(butler, x) cnf(same_hates, axiom)

lives(z) = (richer(x,agatha) or hates(butler, x)) cnf(butler_hates_poor, axiom)

killed(agatha, agatha) or killed(butler, agatha) or killed(charles, agatha) cnf(somebody_did_it, negated_conjecture)

PUZ002-1.p The Animals Puzzle

1) The only animals in this house are cats. 2) Every animal is suitable for a pet, that loves to gaze at the moon. 3)
When I detest an animal, I avoid it. 4) No animals are carnivorous, unless they prowl at night. 5) No cat fails to
kill mice. 6) No animals ever take to me, except what are in this house. 7) Kangaroos are not suitable for pets. 8)
None but carnivora kill mice. 9) I detest animals that do not take to me. 10) Animals that prowl at night always
love to gaze at the moon. The problem is to prove that ”I always avoid a kangaroo”.

in_house(cat) = cat(cat) cnf(only_cats_in_house, axiom)

gazer(gazer) = suitable_pet(gazer) cnf(gazers_are_suitable_pets, axiom)
detested(detested) = avoided(detested) cnf(avoid_detested, axiom)
carnivore(carnivore) = prowler(carnivore) cnf(carnivores_are_prowlers, axiom)
cat(cat) = mouse_killer(cat) cnf(cats_are_mice killers, axiom)
takes_to_me(taken_animal) = in_house(taken_animal) cnf(in_house_if_takes_to_me, axiom)
kangaroo(kangaroo) = - suitable_pet(kangaroo) enf(kangaroos_are_not_pets, axiom)
mouse_killer(killer) = carnivore(killer) cnf(mouse killers_are_carnivores, axiom)
takes_to_me(animal) or detested(animal) cnf(takes_to_me_or_detested, axiom)
prowler(prowler) = gazer(prowler) cnf(prowlers_are_gazers, axiom)
kangaroo(the_kangaroo) cnf(kangaroo_is_a_kangaroo, axiom)

— avoided(the_kangaroo) cnf(avoid_kangaroo, negated_conjecture)

PUZ003-1.p The Barber Puzzle

There is a barbers’ club that obeys the following three conditions: (1) If any member A has shaved any other member
B - whether himself or another - then all members have shaved A, though not necessarily at the same time. (2) Four
of the members are named Guido, Lorenzo, Petrucio, and Cesare. (3) Guido has shaved Cesare. Prove Petrucio has
shaved Lorenzo

(member(z) and member(y) and shaved(z,y)) = shaved(members, z) cnf(one_shaved _then_all_shaved, axiom)
(shaved(members, z) and member(y)) = shaved(y, x) cnf(all_shaved_then_one_shaved, axiom)
member(guido) cnf(guido, hypothesis)

member (lorenzo) cnf(lorenzo, hypothesis)

member (petruchio) enf(petruchio, hypothesis)

member (cesare) cnf(cesare, hypothesis)

shaved(guido, cesare) cnf(guido_has_shaved_cesare, hypothesis)

= shaved (petruchio, lorenzo) cnf(prove_petruchio_has_shaved_lorenzo, negated_conjecture)

PUZ004-1.p The Letters Puzzle

(1) All the dated letters in this room are written on blue paper. (2) None of them are in black ink except those that
are written in the third person. (3) I have not filed any of them that I can read. (4) None of them that are written
on one sheet are undated. (5) All of them that are not crossed are in black ink. : (6) All of them written by Brown
begin with ”Dear Sir” : (7) All of them written on blue paper are filed. : (8) None of them written on more than
one sheet are crossed. (9) None of them that begin with ”Dear Sir” are written in third person. Prove that letters
by Brown cannot be read.

dated = on_blue_paper cnf(dated_on_blue_paper, axiom)

in_third_person = in_black_ink cnf(third_person_in_black_ink, axiom)

in_black_ink = in_third_person cnf(black_ink_in_third_person, axiom)
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can_be read = —filed cnf(not_filed_if read, axiom)

on_one_sheet = dated cnf(dated_if_on_one_sheet, axiom)

crossed or in_black_ink cnf(not_crossed_in_black_ink, axiom)

by_brown = begins_with_dear_sir enf(brown_starts_with_sir, axiom)
on_blue_paper = filed cnf(filed_if_on_blue_paper, axiom)

crossed = on_one_sheet cnf(on_one_sheet_if_crossed, axiom)

begins_with_dear_sir = —in_third_person cnf(no_dear sirs_in_third_person, axiom)
by_brown cnf(letter_by_brown, hypothesis)

can_be_read enf(prove_it_cannot_be_read, negated_conjecture)

PUZ006-1.p Determine sex and race on Mars and Venus

Here’s the situation: human observers in this exclusive club on Ganymede can’t distinguish Martians from Venusians,
males from females, except for the fact that Venusian women and Martian men always tell the truth and Venusian
men and Martian women always lie. Ork says ”Bog is from Venus.” Bog says ”Ork is from Mars.” Ork says ”"Bog is
male.” Bog says ”Ork is female.” Who’s what? (sex & race).

include(’Axioms/PUZ001-0.ax’)

says(ork, bog_is_from_venus) cnf(ork_says_bog_is_from_venus, hypothesis)

says(bog, ork_is_from_mars) cnf(bog_says_ork_is_from_mar, hypothesis)

says(ork, bog_is_male) cnf(ork_says_bog_is_male, hypothesis)

says(bog, ork_is_female) cnf(bog_says_ork_is_female, hypothesis)

a_truth(bog_is_from_venus) = from_venus(bog) cnf(bog_is_from_venus;, hypothesis)

a_truth(ork_is_from_mars) = from_mars(ork) cnf(ork_is_from_mars;, hypothesis)

a_truth(bog_is_male) = male(bog) cnf(bog_is_male; , hypothesis)

a_truth(ork_is_female) = female(ork) cnf(ork_is_female;, hypothesis)

from_venus(bog) = a_truth(bog-is_from_venus) cnf(bog-is_from_venus,, hypothesis)

from_mars(ork) = a_truth(ork_is_from_mars) cnf(ork_is_from_mars,, hypothesis)

male(bog) = a_truth(bog_is_male) cnf(bog_is_male,, hypothesis)

female(ork) = a_truth(ork_is_female) cnf(ork_is_females, hypothesis)

— female(bog) cnf(prove_bog_is_female, negated_conjecture)

PUZ007-1.p Mixed couples on Mars and Venus

Here’s the situation: human observers in this exclusive club on Ganymede can’t distinguish Martians from Venusians,
males from females, except for the fact that Venusian women and Martian men always tell the truth and Venusian
men and Martian women always lie. A says ”I'm from Mars” B exclaims ”That’s not true!” A and B are married;
are they a mixed couple?

include(’Axioms/PUZ001-0.ax”)

says(a, a_from_mars) cnf(a_says_hes_from_mars, hypothesis)

says(b, a_has_lied) cnf(b_says_a_lies, hypothesis)

from_mars(a) = a_truth(a_from_mars) cnf(a_from_marsy, hypothesis)

atruth(a_from_mars) = from_mars(a) cnf(a_from_marsg, hypothesis)

a_truth(a_from mars) = - a_truth(statement_by(b)) cnf(a_from_marsg, hypothesis)

statement_by(a) = a_from_mars cnf(a_states, hypothesis)

statement_by(b) = a_has_lied cnf(b_states, hypothesis)

a_truth(a_from_mars) or a_truth(statement_by(d)) cnf(truth_of_bs_statement, hypothesis)

female(a) = male(b) cnf(different_sexy , hypothesis)

male(a) = female(b) cnf(different_sexs, hypothesis)

from_mars(b) or from_mars(a) cnf(one_from_mars, negated_conjecture)

from_venus(a) or from_venus(b) cnf(one_from_venus, negated_conjecture)

PUZ008-1.p Missionaries and Cannibals
There are 3 missionaries, 3 cannibals, and a boat on the west bank of a river. All wish to cross, but the boat holds
at most 2 people. If the cannibals ever outnumber the missionaries on either bank of the river the outnumbered
missionaries will be eaten. Can they all safely cross the river? If so, how? (The boat cannot cross empty.)
achievable(west(m(z), c(s(y))), boatonwest, east(m(z), c(w))) = achievable(west(m(z), c(y)), boatoneast, east(m(z),
achievable(west(m(z), c(y)), boatoneast, east(m(z), c(s(w)))) = achievable(west(m(z), c(s(y))), boatonwest, east(m/(z)
achievable(west(m/(z), c(s(s(y)))), boatonwest, east(m(z), c(w))) = achievable(west(m(z), c(y)), boatoneast, east(m(z), ¢
achievable(west(m(z), c(y)), boatoneast, east(m/(z ) ( (s(w))))) = achievable(west(m(z), c(s(s(y)))), boatonwest, east
achievable(west(m(s(x)), c(y)), boatonwest, east(m(z), c(w))) = achievable(west(m(x), c(y)), boatoneast, east(m(s(z)), ¢(
achievable(west(m(z), c(y)), boatoneast, east(m(s(z )) ¢(w))) = achievable(west(m(s(z)), c(y)), boatonwest, east(m(z), ¢(
achievable(west(m(s(s(z))), c(y)), boatonwest, east(m(z), c(w))) = achievable(west(m(z), c(y)), boatoneast, east(m(s(
(west(m(z), c(3)) ‘

achievable(west(m(z), c(y)), boatoneast, east(m(s(s(z))), c(w))) = achievable(west(m(s(s(x))), c(y)), boatonwest, eas
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achievable(west(m(s(x)), ¢(s(y))), boatonwest, east(m(z), c(w))) = achievable(west(m(z), c(y)), boatoneast, east(m(s(z)), ¢(:
achievable(west(m/(z), boatoneast, east(m(s(z)), c(s(w)))) = achievable(west(m(s(x)), c(s(y))), boatonwest, east(m(z).
achievable(west( ), y, east(z,w)) cnf(extra_cannibal_meal_on_west_bank, axiom)
achievable(west( )),y, east(z,w)) enf(two_extra_cannibals_meal_on_west_bank, axiom)

(west(

(west(

(

553
s
\.ﬁ
VA

)
achievable(west(x, ), c(s ( (w))))) cnf(extra_cannibal_meal_on_east_bank, axiom)

) w)))))) cnf(two_extra_cannibals_meal _on_east_bank, axiom)
), boatonwest, east(m(ng), c(no))) cuf(start_on_west_bank, hypothesis)
s(s(no)))), c(s(s(s(no)))))) cnf(prove_can_get_to_east_bank, negated_conjectu

achievable(west(z,

— achievable(west(m(ng), c(ng)), z, east(m(s

PUZ009-1.p Looking for Oona

In another curious incident, when the husband arrived on an island looking for Oona, he met 5 natives A,B,C,D.E
who all guessed his purpose and grinned at meeting him. They said: A: Oona is on this island. B: Oona is not on
this island. C: Oona was here yesterday. D: Oona is not here today, and she was not here yesterday. E: Either D is
a knave or C is a knight. The logician thought for a while, but could get nowhere. “Won’t one of you please make
another statement?’ the logician pleaded. At this point A said: Either E is a knave or C is a knight. Is Oona on
the island?”

a_is_a_knight = —b_is_a_knight cnf(eq, axiom)

a_is_a_knight = —d_is_a_knight cnf(cq, axiom)

b_is_a_knight = —a_is_a_knight cnf(es, axiom)

b_is_a_knight or a_is_a_knight cnf(cyq, axiom)

b_is_a_knight = (c.s_a_knight or d_is_a_knight) cnf(cs, axiom)

cis_a_knight = —d.is_a_knight cnf(cg, axiom)

ds_a_knight = -—a_s_a_knight cnf(cr, axiom)

d-is_a_knight = b_is_a_knight cnf(cs, axiom)

d.is_a_knight = —c_is_a_knight cnf(cg, axiom)

(e-is_a_knight and d_is_a_knight) = c_is_a_knight cnf(eq0, axiom)

e_is_a_knight or d_is_a_knight cnf(cy1, axiom)
cs_a_knight = e_is_a_knight cnf(cy2, axiom)
d_is_a_knight or a_is_a_knight or c_is_a_knight cnf(cy3, axiom)

b_is_a_knight = (d.is_a_knight or c_is_a_knight) cnf(eyq, axiom)
(a-is_a_knight and e_is_a_knight) = c_is_a_knight cnf(cy5, axiom)

a_is_a_knight or e_is_a_knight cnf(cy6, axiom)
cis_a_knight = a_is_a_knight cnf(eq7, axiom)
b_is_a_knight cnf(c1g, negated_conjecture)

PUZ011-1.p An ocean that borders on an African and an Asian country
There is a database of assertions about various countries and oceans and their relationships. Find which ocean
borders on African and Asian countries.

ocean(atlantic) cnf(atlantic, hypothesis)

ocean(indian) cnf(indian, hypothesis)

borders(atlantic, brazil) cnf(atlantic_brazil, hypothesis)
borders(atlantic, uruguay) cnf(atlantic_uruguay, hypothesis)
borders(atlantic, venesuela) cnf(atlantic_venesuela, hypothesis)
borders(atlantic, zaire) cnf(atlantic_zaire, hypothesis)
borders(atlantic, nigeria) cnf(atlantic_nigeria, hypothesis)
borders(atlantic, angola) cnf(atlantic_angola, hypothesis)
borders(indian, india) cnf(indian_india, hypothesis)
borders(indian, pakistan) cnf(indian_pakistan, hypothesis)
borders(indian, iran) cnf(indian_iran, hypothesis)
borders(indian, somalia) cnf(indian_somalia, hypothesis)
borders(indian, kenya) cnf(indian_kenya, hypothesis)
borders(indian, tanzania) enf(indian_tanzania, hypothesis)
south_american(brazil) cnf(brazil, hypothesis)
south_american(uruguay) cnf(uruguay, hypothesis)
south_american(venesuela) cnf(venezuela, hypothesis)
african(zaire) cnf(zaire, hypothesis)

african(nigeria) cnf(nigeria, hypothesis)

african(angola) cnf(angola, hypothesis)

african(somalia) cnf(somalia, hypothesis)

african(kenya) cnf(kenya, hypothesis)
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african(tanzania) cnf(tanzania, hypothesis)

asian(india) cnf(india, hypothesis)

asian(pakistan) cnf(pakistan, hypothesis)

asian(iran) enf(iran, hypothesis)

(ocean(ocean) and borders(ocean, african) and african(african) and borders(ocean, asian)) = —asian(asian) cnf(prove_t]

PUZ012-1.p The Mislabeled Boxes

There are three boxes a, b, and c on a table. Each box contains apples or bananas or oranges. No two boxes contain
the same thing. Each box has a label that says it contains apples or says it contains bananas or says it contains
oranges. No box contains what it says on its label. The label on box a says "apples”. The label on box b says
”oranges”. The label on box c says "bananas”. You pick up box b and it contains apples. What do the other two
boxes contain?

equal_fruits(z, x) cnf(reflexivity_for_fruits, axiom)

equal_boxes(z, x) cnf(reflexivity for_boxes, axiom)

label(z,y) = - contains(x,y) cnf(label_is_wrong, axiom)

contains(boxa, ) or contains(boxb, z) or contains(boxc, ) cnf(each_thing is_in_a_box, axiom)
contains(z, apples) or contains(x, bananas) or contains(z, oranges) cnf(each_box_contains_something, axiom)
(contains(z,y) and contains(z, z)) = equal_fruits(y, z) cnf(contains_is_well_defined;, axiom)
(contains(z,y) and contains(z,y)) = equal_boxes(z, z) cnf(contains_is_well_defineds, axiom)
- equal_boxes(boxa, boxb) cnf(boxa_not_boxb, axiom)

- equal_boxes(boxb, boxc) cnf(boxb_not_boxc, axiom)

- equal_boxes(boxa, boxc) cnf(boxa_not_boxc, axiom)

—equal_fruits(apples, bananas) cnf(apples_not_bananas, axiom)

- equal_fruits(bananas, oranges) cnf(bananas_not_oranges, axiom)

— equal_fruits(apples, oranges) cuf(apples_not_oranges, axiom)

label(boxa, apples) cnf(boxa_labelled_apples, hypothesis)

label(boxb, oranges) cnf(boxb_labelled oranges, hypothesis)

label(boxc, bananas) cnf(boxc_labelled_bananas, hypothesis)

contains(boxb, apples) cnf(boxb_contains_apples, hypothesis)

contains(boxa, bananas) = - contains(boxc, oranges) cnf(prove_boxa_contains_bananas_and_boxc_oranges, negated _conje

PUZ012_1.p The Mislabeled Boxes

There are three boxes a, b, and ¢ on a table. Each box contains apples or bananas or oranges. No two boxes contain
the same thing. Each box has a label that says it contains apples or says it contains bananas or says it contains
oranges. No box contains what it says on its label. The label on box a says "apples”. The label on box b says
”oranges”. The label on box ¢ says "bananas”. You pick up box b and it contains apples. What do the other two
boxes contain?

box: $tType tff(box_type, type)

fruit: $tType tff(fruit_type, type)

boxa: box fi(boxa_type, type)

boxb: box fi(boxb_type, type)

boxc: box tff(boxc_type, type)

apples: fruit tff(apples_type, type)

bananas: fruit tff(bananas_type, type)

oranges: fruit tff(oranges_type, type)

equal_fruits: (fruit x fruit) — $o tff(equal_fruits_type, type)

equal_boxes: (box x box) — $o tff(equal_boxes_type, type)

t
t

contains: (box X fruit) — $o tff(contains_type, type)

label: (box x fruit) — $o tff(label _type, type)

Va: fruit: equal_fruits(x, x) tff(reflexivity _for_fruits, axiom)

Va: box: equal_boxes(x, x) tff(reflexivity_for_boxes, axiom)

Va: box, y: fruit: —label(z,y) and contains(x,y) tff(label_is_wrong, axiom)

Va: fruit: (contains(boxa, x) or contains(boxb, ) or contains(boxc, x)) tff(each_thing_is_in_a_box, axiom)

Va: box: (contains(z, apples) or contains(x, bananas) or contains(z, oranges)) tff(each_box_contains_something, axiom)
Va: box, y: fruit, z: fruit: ((contains(x,y) and contains(z, z)) = equal_fruits(y, z)) tff(contains_is_well_defined;, axiom)
Va: box, y: fruit, z: box: ((contains(z,y) and contains(z,y)) = equal-boxes(z, z)) tff(contains_is_well_defineds, axiom)
—equal_boxes(boxa, boxb) tff(boxa_not_boxb, axiom)

= equal_boxes(boxb, boxc) tff(boxb_not_boxc, axiom)

- equal_boxes(boxa, boxc) tff(boxa_not_boxc, axiom)

— equal_fruits(apples, bananas) tff(apples_not_bananas, axiom)



- equal_fruits(bananas, oranges) tff(bananas_not_oranges, axiom)

— equal_fruits(apples, oranges) tff(apples_not_oranges, axiom)

label(boxa, apples) tff(boxa_labelled apples, hypothesis)

label(boxb, oranges) tff(boxb_labelled_oranges, hypothesis)

label(boxc, bananas) tff(boxc_labelled bananas, hypothesis)

contains(boxb, apples) tff(boxb_contains_apples, hypothesis)

contains(boxa, bananas) and contains(boxc, oranges) tff(prove_boxa_contains_bananas_and_boxc_oranges, conjecture)

PUZ015-1.p Checkerboard and Dominoes : Opposing corners removed

There is a checker board whose upper left and lower right squares have been removed. There is a box of dominoes

that are one square by two squares in size. Can you exactly cover the checker board with dominoes?

achievable(row(x), squares(not_covered, not_covered, ys, ¥4, ¥s, ¥s, Y7, ys)) = achievable(row(x), squares(covered, covered, ys, 1
achievable(row(x), squares(y;, not_covered, not_covered, y4, ys, ¥s, Y7, ys)) = achievable(row(x), squares(y;, covered, covered, 1
achievable(row(x), squares(y1, y2, not_covered, not_covered, ys, ys, y7,ys)) = achievable(row(x), squares(yi, y2, covered, covere
achievable(row(z), squares(y1, y2, y3, not_covered, not_covered, ys, y7, ys)) = achievable(row(x), squares(y1, y2, ys, covered, coy
achievable(row(z), squares(y1, y2, Y3, Y1, not_covered, not_covered, y7, ys)) = achievable(row(x), squares(y1, y2, y3, Y4, covered,
achievable(row(x), squares(y1, y2, Y3, Y4, Y5, not_covered, not_covered, yg)) = achievable(row(x), squares(y1, Y2, Y3, Y4, Y5, cover
achievable(row(x), squares(y1, y2, Y3, Y4, ¥s, Ys, not_covered, not_covered)) = achievable(row(x), squares(y1, Y2, Y3, Y4, Ys, Y6, CC
achievable(row(x), squares(y1, Y2, Y3, Y4, ¥s, Ys, Y7, Ys)) = achievable(row(successor(x)), squares(y], s, Y, Ui, U, Yo, Y, Us))

successor(ny) = ng cnf(successor_of_1_isy, axiom)

successor(ng) = ng cnf(successor_of_2_isz, axiom)

successor(ng) = ny cnf(successor_of_3_isy, axiom)

successor(ng) = ns cnf(successor_of 4 _is5, axiom)

successor(ns) = ng cnf(successor_of_5_isg, axiom)

successor(ng) = ny cnf(successor_of_6_is7, axiom)

successor(ny) = ng cnf(successor_of_7_isg, axiom)

successor(ng) = ng cnf(successor_of_8_isg, axiom)

covered’ = not_covered cnf(complement_of_covered_is_not_covered, axiom)

not_covered’ = covered cnf(complement_of_not_covered_is_covered, axiom)

removed’ = not_covered cnf(complement_of_r_is_not_covered, axiom)

achievable(row(n ), squares(removed, not_covered, not_covered, not_covered, not_covered, not_covered, not_covered, not_coverec
—achievable(row(ng), squares(covered, covered, covered, covered, covered, covered, covered, not_covered)) cnf(try_prove_rov

PUZ016-1.p Checkerboard and Dominoes : Row 1, columns 2 and 3 removed

There is a checker board whose second and third squares from the first row have been removed. There is a box of
dominoes that are one square by two squares in size. Can you exactly cover the checker board with dominoes?
achievable(row(z), squares(not_covered, not_covered, ys, Y4, Y5, Ys, Y7, Ys)) = achievable(row(x), squares(covered, covered, ys, 1
achievable(row(x), squares(y;, not_covered, not_covered, y4, ys, ¥s, Y7, ys)) = achievable(row(x), squares(y;, covered, covered, 1
achievable(row(x), squares(y1, y2, not_covered, not_covered, ys, ys, y7,ys)) = achievable(row(x), squares(yi, y2, covered, covere
achievable(row(x), squares(y1, y2, y3, not_covered, not_covered, ys, y7,ys)) = achievable(row(x), squares(yi, y2, y3, covered, cos
achievable(row(z), squares(y1, y2, Y3, Y1, not_covered, not_covered, y7, ys)) = achievable(row(x), squares(y1, y2, ys, Y4, covered,
achievable(row(z), squares(y1, y2, Y3, Y, Y5, not_covered, not_covered, yg)) = achievable(row(x), squares(y1, y2, Y3, Y4, Y5, COVer
achievable(row(x), squares(y1, y2, Y3, Y4, Y5, Ys, not _covered, not_covered)) = achievable(row(x), squares(y1, Y2, Y3, Y4, Ys, Y6, CC
achievable(row(z), squares(y1, Y2, Y3, Y1, Ys, Y6, Y7, Ys)) = achievable(row(successor(x)), squares(yy, ¥4, Y4, Yis Yss Yo, Yo, Ys))

successor(ny ) = ng cnf(successor_of_1_isy, axiom)

successor(ng) = ng cnf(successor_of_2_is3, axiom)

successor(ng) = ng cnf(successor_of_3_is4, axiom)

successor(ng) = ns cnf(successor_of_4_iss, axiom)

successor(ns) = ng cnf(successor_of_5_isg, axiom)

successor(ng) = ny cnf(successor_of_6_is7, axiom)

successor(ny) = ng cnf(successor_of_7_isg, axiom)

successor(ng) = ng cnf(successor_of_8_isg, axiom)

covered’ = not_covered cnf(complement_of_covered_is_not_covered, axiom)

not_covered’ = covered cnf(complement_of _not_covered_is_covered, axiom)

removed’ = not_covered cnf(complement_of_removed_is_not_covered, axiom)

achievable(row(n, ), squares(not_covered, removed, removed, not_covered, not_covered, not_covered, not_covered, not_covered))
- achievable(row(ng), squares(covered, covered, covered, covered, covered, covered, covered, covered)) cnf(prove_row_8_can_
PUZ020-1.p A knights & knaves problem, if he’s a knight, so is she

person(z) = (knight(z) or knave(z)) cuf(everyone_a_knight_or_knave, axiom)

(person(z) and knight(z)) = —knave(x) cnf(not_both_a_knight_and_knave, axiom)
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(says(z,y) and a_truth(y)) = a_truth(y) cnf(statements_are_true_or_false, axiom)
says(z,y) = xz#y cnf(people_do_not_equal_their_statements;, axiom)
says(z,y) = y = statement_by(z) cnf(peoples_statements, axiom )

person(z) = x # statement_by(y) cnf(people_do_not_equal_their_statement,, axiom)

(person(z) and a_truth(statement_by(x))) = knight(x) cnf(knights_make_true_statements, axiom)

person(x) = (a_truth(statement_by(z)) or knave(z)) cnf(knaves_make_false_statements, axiom)

(knight(z) and says(z,y)) = a_truth(y) cnf(knights_say_the_truth, axiom)

(knave(x) and says(x,y)) = —a_truth(y) cnf(knaves_do_not_say_the_truth, axiom)

person(husband) cnf(husband, hypothesis)

person(wife) cnf(wife, hypothesis)

husband # wife cnf(husband_not_wife, hypothesis)

says(husband, statement_by (husband)) cnf(husband_makes_statements, hypothesis)

(a_truth(statement_by(husband)) and knight(husband)) = knight(wife) cnf(truthful_knight_husband_means_knight_wife
knight(husband) = a_truth(statement_by(husband)) cnf(knight_husband_makes_true_statements, hypothesis)
a_truth(statement_by(husband)) or knight(wife) cnf(knight_wife_or_truthful_husband, hypothesis)

knight(wife) = a_truth(statement_by(husband)) cnf(knight_wife_means_truthful_husband, hypothesis)

= knight(husband) cnf(prove_knight_husband, negated_conjecture)

PUZ021-1.p How to Win a Bride

Suppose you are an inhabitant of the island of ’knights’ and ’knaves’. The knights always tell the truth and the
knaves always lie. You fall in love with a girl there and wish to marry her. However, this girl has strange tastes; for
some odd reason she does not wish to marry a knight; she wants to marry only a knave. But she wants a rich knave,
not a poor one. (We assume for convenience that everyone is classified as either rich or poor.) Suppose, in fact, that
you are a rich knave. You are allowed to make only one statement, can you convince her that you are a rich knave?
a_truth(knight(z),y) = - a_truth(knave(x),y) cnf(not_knight_and_knave, axiom)

a_truth(knight(x),y) or a_truth(knave(z), y) cnf(knight_or_knave, axiom)

atruth(rich(z),y) = -—a-truth(poor(z),y) cnf(not_rich_and_poor, axiom)

a_truth(rich(z), y) or a_truth(poor(z),y) cenf(rich_or_poor, axiom)

(a_truth(knight(x), z) and says(z,y)) = a-truth(y, z) cnf(knights_tell_truth, , axiom)

(a_truth(knight(x), z) and a_truth(y, z)) = says(x,y) cnf(knights_tell_truth,, axiom)

(a_truth(knave(x), z) and says(z,y)) = -a-truth(y, z) cnf(knaves_lieq, axiom)

a_truth(knave(x),z) = (says(z,y) or a_truth(y, z)) cnf(knaves_lies, axiom)

atruth(and(z,y),2) = a_truth(z,2) enf(conjunction, , axiom)

atruth(and(z,y),z) = a_truth(y, z) cnf(conjunctions,, axiom)

(a_truth(z, z) and a_truth(y, z)) = a_truth(and(z,y), 2) cnf(conjunctions, axiom)

says(me, z) = -—a_truth(and(knave(me), rich(me)), x) cnf(prove_statement_exists, , negated_conjecture)
says(me, z) or a_truth(and(knave(me), rich(me)), z) cnf(prove_statement _exists,, negated_conjecture)

A@@
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PUZ022-1.p An ocean that borders on two adjacent Australian states
There is a database of assertions about Australian states and oceans and their relationships. Find which ocean
borders on two adjacent Australian states.

borders(y,x) = borders(z,y) cnf(symmetry_of_borders, axiom)
ocean(atlantic) cnf(atlantic, negated_conjecture)

ocean(indian) cnf(indian, negated _conjecture)

ocean(pacific) cnf(pacific, negated_conjecture)

ocean(southern) cnf(southern, negated_conjecture)
state(western_australia) cnf(western_australia, negated_conjecture)
state(northern_territory) cnf(northern_territory, negated _conjecture)
state(queensland) cnf(queensland, negated_conjecture)
state(south_australia) cnf(south_australia, negated_conjecture)
state(new_south_wales) enf(new_south_wales, negated_conjecture)
state(victoria) cenf(victoria, negated _conjecture)

state(tasmania) cnf(tasmania, negated_conjecture)
borders(western_australia, northern_territory) cnf(wa_nt, negated_conjecture)
borders(western_australia, south_australia) cnf(wa_sa, negated_conjecture)
borders(south_australia, northern_territory) cnf(sa_nt, negated_conjecture)
borders(south_australia, queensland) cnf(sa_qld, negated _conjecture)
borders(south_australia, new_south_wales) cnf(sa_nsw, negated _conjecture)
borders(south_australia, victoria) cnf(sa_vic, negated_conjecture)
borders(northern_territory, queensland) cnf(nt_qld, negated_conjecture)



borders(queensland, new_south_wales) cnf(qld nsw, negated_conjecture)
borders(new_south_wales, victoria) cnf(nsw_vic, negated_conjecture)
borders(indian, western_australia) cnf(indian_wa, negated_conjecture)
borders(indian, northern_territory) enf(indian_nt, negated _conjecture)
borders(indian, queensland) cnf(indian_qld, negated_conjecture)
borders(southern, western_australia) cnf(southern_wa, negated_conjecture)
borders(southern, south_australia) cnf(southern_sa, negated_conjecture)
borders(southern, victoria) cnf(southern_vic, negated_conjecture)
borders(southern, tasmania) cnf(southern_tas, negated_conjecture)
borders(pacific, queensland) cnf(pacific_qld, negated _conjecture)
borders(pacific, new_south_wales) cnf(pacific_nsw, negated_conjecture)
borders(pacific, victoria) cenf(pacific_vic, negated_conjecture)
borders(pacific, tasmania) cnf(pacific_tas, negated_conjecture)
(state(state;) and state(statez) and borders(state;, statez) and borders(state;, ocean) and borders(statez, ocean)) =
—ocean(ocean) cnf(prove_borders, negated_conjecture)

PUZ023-1.p Knights and Knaves #27

There is an island with exactly two types of people : truthtellers who always tell the truth and liars who always
lie. There are a group of three people, A, B, and C on the island. A stranger passes by and asks A, "How many
truthtellers are among you ?” A answers indistinctly. So the stranger asks B, "what did A say?”. B replies ” A said
that there is exactly one truthteller among us.” Then C says, "Don’t believe B; he is lying!” What are B and C.
Answer: B is a liar and C is a truth-teller.

include(’Axioms/PUZ002-0.ax’)

(people(z, y, z) and a_truth(one_truthteller)) = (a_truth(truthteller(x)) or a_truth(truthteller(y)) or a_truth(truthteller(z))
(people(x,y, z) and a_truth(truthteller(x)) and a_truth(truthteller(y))) = —a_truth(one_truthteller) cnf(two_truthteller:
(people(x,y, z) and a_truth(truthteller(x)) and a_truth(truthteller(z))) = —a_truth(one_truthteller) cnf(two_truthtellers
(people(x,y, z) and a_truth(truthteller(y)) and a_truth(truthteller(z))) = - a_truth(one_truthteller) cnf(two_truthtellers
(people(x,y, z) and a_truth(truthteller(x))) = (a_truth(one_truthteller) or a_truth(truthteller(y)) or a_truth(truthteller(z)))
(people(x,y, z) and a_truth(truthteller(y))) = (a-truth(one_truthteller) or a_truth(truthteller(x)) or a_truth(truthteller(z)))
(people(z, y, z) and a_truth(truthteller(z))) = (a_truth(one_truthteller) or a_truth(truthteller(y)) or a_truth(truthteller(x))

people(a, b, ¢) cnf(a_b_and_c_are_people, hypothesis)

a,truth(says(a garbage)) cnf(a_says_garbage, hypothesis)

a_truth(says(b, says(a, one_truthteller))) enf(b_says_a_says_one_truthteller, hypothesis)

a_truth(says(c, liar(b))) enf(c_says_b_lies, hypothesis)

(a_truth(liar(b)) and a_truth(liar(c))) = an_answer(b_and_c_liars) cnf(b_and_c_liars, hypothesis)

(a_truth(liar(b)) and a_truth(truthteller(c))) = an_answer(b_liar_and_c_truthteller) cnf(b_liar_and_c_truthteller, hypothe:
(a_truth(truthteller(b)) and a_truth(liar(c))) = an_answer(b_truthteller_and_c_liar) cnf(b_truthteller_and_c_liar, hypothe:
(a_truth(truthteller(b)) and a_truth(truthteller(c))) = an_answer(b_and_c_truthtellers) cnf(b_and_c_truthtellers, hypothe
—an_answer(z) cnf(prove_there_is_an_answer, negated _conjecture)

PUZ024-1.p Knights and Knaves #31

There is an island with exactly two types of people - truthtellers who always tell the truth and liars who always lie.

There are a group of three people, A, B, and C on the island. A and B make the following statements. A: All of us

are liars; B: Exactly one of us is a truthteller. What are A, B, and C? Answer: A is a liar, B is a truthteller, and C

is a liar.

include(’Axioms/PUZ002-0.ax’)

(a_truth(says(x, one_truthteller)) and people(z,y, z) and a_truth(truthteller(z)) and a_truth(truthteller(y))) = —a_truth(tr
(a_truth(one_truthteller) and people(x,y, z)) = (a_truth(truthteller(x)) or a_truth(truthteller(y)) or a_truth(truthteller(z))
(a_truth(one_truthteller) and people(z,y, z) and a_truth(truthteller(y)) and a_truth(truthteller(x))) = —a_truth(truthteller
(a_truth(one_truthteller) and people(z,y, z) and a_truth(liar(z)) and a_truth(truthteller(y))) = a_truth(liar(z)) cnf(one
(people(x,y, z) and a_truth(liar(z)) and a_truth(truthteller(y))) = (a_truth(one_truthteller) or a_truth(truthteller(z))) (
(people(x,y, z) and a_truth(liar(x)) and a_truth(liar(y))) = (a_truth(one_truthteller) or a_truth(liar(z))) cnf(three_ liars
(a_truth(says(z, all_are_liars)) and people(z,y, z)) = —a_truth(truthteller(x)) cnf(speaker_is_lying, axiom)
people(z,y,z) = (a_truth(all_are liars) or a_truth(truthteller(z)) or a_truth(truthteller(y)) or a_truth(truthteller(z))) c1
people(b, ¢, a) cnf(b_c.-a_people, hypothesis)

people(a, ¢, b) enf(a_c_b_people, hypothesis)

people(e, b, a) cnf(c_b_a_people, hypothesis)

a_truth(says(a, all_are_liars)) cnf(a_says_all_are_liars, hypothesis)

a_truth(says(b, one_truthteller)) cnf(b_says_one_truthteller, hypothesis)

— a_truth(truthteller(truthteller)) cnf(prove_there_is_a_truthteller, negated _conjecture)
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PUZ025-1.p Knights and Knaves #35

There is an island with exactly two types of people - truthtellers who always tell the truth and liars who always lie.

There are a group of three people, A, B, and C on the island. A and B make the following statements. A: ”B and

C are the same type”. Someone asks ”Are A and B of the same type 7 7 What does C answer? Answer: ”yes”
include(’Axioms/PUZ002-0.ax’)

(people(z,y, z) and a_truth(liar(z)) and a_truth(liar(y))) = a_truth(equal_type(z,y)) cnf(two_ liars_are_equal, axiom)
(people(x,y, z) and a_truth(truthteller(x)) and a_truth(truthteller(y))) = a_truth(equal_type(z,y)) cnf(two_truthtellers
(a_truth(equal_type(z,y)) and a_truth(truthteller(z))) = a-truth(truthteller(y)) cnf(truthteller_equals_truthtller, axiom)
(a_truth(equal_type(x,y)) and a_truth(liar(z))) = a_truth(liar(y)) cnf(liar_equals_liar, axiom)

a_truth(truthteller(z)) = (a_truth(equal_type(z,y)) or a_truth(liar(y))) enf(truthteller_not_equal liar, axiom)
a_truth(liar(z)) = (a_truth(equal_type(x,y)) or a_truth(truthteller(y))) cnf(liar_not_equal_truthteller, axiom)
a_truth(equal_type(z,y)) = a_truth(equal_type(y,x)) cnf(symmetry_of_equal_type, axiom)

(ask_1_ify(z,y) and a_truth(truthteller(z)) and a_truth(y)) = answer(yes) cnf(truthteller_identifies_truths, axiom)
(ask_1.ify(z,y) and a_truth(truthteller(z))) = (a-truth(y) or answer(no)) cnf(truthteller_denies_lies, axiom)
(ask_1.ify(z,y) and a_truth(liar(x)) and a_truth(y)) = answer(no) cnf(liar_denies_truths, axiom)

(ask_1.ify(z,y) and a_truth(liar(x))) = (a_truth(y) or answer(yes)) cnf(liar_supports_lies, axiom)

people(b, ¢, a) cnf(b_c_a_are_people, hypothesis
people(a, b, a) cnf(a_b_c_are_people, hypothesis
people(a, ¢, b) cnf(a_c_b_are_people, hypothesis
people(c, b, a) cnf(c_b_a_are_people, hypothesis)

a_truth(says(a, equal_type(b, ¢))) cnf(a_says_b_and_c_equal, hypothesis)
ask_1_ifs (¢, equal_type(a, b)) cnf(ask_c_if_a_and_b_equal, hypothesis)

— answer (answer) cnf(prove_there_is_an_answer, negated_conjecture)

\_/v/-\

PUZ026-1.p Knights and Knaves #39

There is an island with exactly three types of people - truthtellers who always tell the truth, and liars who always
lie, and normals who sometimes tell the truth and sometimes lie. We are given three people, A, B, C, one of whom is
a truthteller, one a liar, and one a normal (but not neccesarily in that order). They make the following statements.
A: T am normal; B: That is true. C: I am not normal. What are A,B, and C? Answer: A is a liar, B is a normal,
and C is a truthteller.

include(’Axioms/PUZ003-0.ax’)

a_truth(not_normal(z)) = -a_truth(normal(z)) cnf(not_normal_and_not_normal, axiom)
a_truth(not_normal(z)) or a_truth(normal(x)) cnf(normal_or_not_normal, axiom)

(people(x,y, z) and a_truth(truthteller(x))) = —a_truth(truthteller(y)) cnf(not_two_truthtellers;, axiom)
,y,2) and a_truth(truthteller(z))) = —a_truth(truthteller(z)) cnf(not_two_truthtellerss, axiom)

.y, z) and a_truth(liar(z))) = —a_truth(liar(y)) cnf(not_two_liars; , axiom)

y,z) and a_truth(liar(z))) = -—a-truth(liar(z)) cnf(not_two_liarsy, axiom)

y,z) and a_truth(normal(z))) = - a_truth(normal(y)) cnf(not_two_normal;, axiom)

y,z) and a_truth(normal(z))) = —a_truth(normal(z)) enf(not_two_normals, axiom)

(people(
(people(
(people(z,
(people

T
T

(z,

(people(x,

people(a, b, ¢) cnf(a_b_c_are_people, hypothesis)

people(b, ¢, a) cnf(b_c_a_are_people, hypothesis)

people(c, b, a) cnf(c_b_a_are_people, hypothesis)

a_truth(says(a, normal(a))) cnf(a_says_a_normal, hypothesis)

a_truth(says(b, normal(a))) enf(b_says_a_normal, hypothesis)

a_truth(says(c, not_normal(c))) enf(c_says_c_not_normal, hypothesis)

(a_truth(liar(liar)) and a_truth(normal(normal))) = —a_truth(truthteller(truthteller)) cnf(prove_one_of_each, negated_cc

PUZ027-1.p Knights and Knaves #42

There is an island with exactly three types of people - truthtellers who always tell the truth, and liars who always
lie, and normals who sometimes tell the truth and sometimes lie. Liars are said to be of the lowest rank, normals are
middle rank, and truthtellers of the highest rank. Two people A and B on the island make the following statements.
A: T am of lower rank than B. B: That’s not true! What are the ranks of A and B, and which of the two statements
are true? Answer: A is a normal and B is a normal.

include(’Axioms/PUZ003-0.ax’)

a_truth(not_lower(z, z)) cnf(not_lower_is_irreflexive, axiom)
a_truth(not_lower(z,y)) = —a_truth(lower(zx,y)) cnf(not_not_lower_and_lower, axiom)
a_truth(not_lower(z, y)) or a_truth(lower(z, y)) cnf(not_lower_or_lower, axiom)

(a_truth(lower(z, y)) and a_truth(liar(z))) = (a_truth(normal(y)) or a_truth(truthteller(y))) cnf(liars_lowest, axiom)
(a_truth(lower(x,y)) and a_truth(normal(x))) = a_truth(truthteller(y)) cnf(truthtellers_highest, axiom)
atruth(lower(z,y)) = —a_truth(truthteller(z)) cnf(truthtellers_lower_than_no_one, axiom)
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(a_truth(lower(z, y)) and a_truth(truthteller(y))) = (a_truth(normal(z)) or a_truth(liar(x))) cnf(normal_and_liars_lower
(a_truth(lower(z,y)) and a_truth(normal(y))) = a_truth(liar(z)) cnf(liars_lower_than _normal, axiom)
atruth(lower(z,y)) = -a-truth(liar(y)) cnf(no_one_lower_than_liars, axiom)

(z,y)) and a_truth(truthteller(x))) = (a_truth(truthteller(y)) or a_truth(lower(y, x))) cnf(not_lower_t
(a_truth(not_lower(x,y)) and a_truth(liar(z))) = (a_truth(liar(y)) or a_truth(lower(y, z))) enf(not_lower_than liar, axion
(a_truth(not_lower(z,y)) and a_truth(normal(z))) = (a_truth(normal(y)) or a_truth(lower(y,x))) cnf(not_lower_than nc
a_truth(says(a,lower(a, b))) cnf(a_says_a_lower_than_b, hypothesis)

a_truth(says(b, not_lower(a, b))) cnf(b_says_a_not_lower_than_b, hypothesis)

(a_truth(truthteller(a)) and a_truth(truthteller(b))) = answer(a_and_b_truthteller) cnf(a_and_b_truthteller, hypothesis)
(a_truth(truthteller(a)) and a_truth(normal(b))) = answer(a_truthteller_b_normal) cnf(a_truthteller_b_normal, hypothes
(a_truth(truthteller(a)) and a_truth(liar(b))) = answer(a_truthteller_b_liar) cnf(a_truthteller_b_liar, hypothesis)
(a_truth(normal(a)) and a_truth(truthteller(b))) = answer(a_normal_b_truthteller) cnf(a_normal_b_truthteller, hypothes
(a_truth(normal(a)) and a_truth(normal(b))) = answer(a-and_b_normal) cnf(a_and_b_normal, hypothesis)
(a_truth(normal(a)) and a_truth(liar(b))) = answer(a_normal_b_liar) cnf(a_normal_b_liar, hypothesis)
( (
( (
(

(a_truth(not lowe r(z,

a_truth(liar(a)) and a_truth(truthteller(b))) = answer(a_liar_b_truthteller) cnf(a_liar_b_truthteller, hypothesis)

a_truth(liar(a)) and a_truth(normal(b))) = answer(a_liar_b_normal) cnf(aliar_b_normal, hypothesis)
a_truth(liar(a)) and a_truth(liar(b))) = answer(a_and_b_liar) cnf(a_and_b_liar, hypothesis)
— answer (answer) cnf(prove_there_is_an_answer, negated_conjecture)

PUZ028-1.p People at a party

We can always choose 3 persons who are either familiar with each other or not familiar with each other, from 6
persons who meet at a party.

person(1) cnf(person, , axiom)

person(two) cnf(person,, axiom)

person(three) cnf(persong, axiom)

person(four) cnf(person,, axiom)

person(five) cnf(persong, axiom)

person(six) cnf(persong, axiom)

after(1, two) cnf(ordery, axiom)

after(two, three) cnf(orders, axiom)

after(three, four) cnf(orders, axiom)

after(four, five) cnf(ordery, axiom)

after(five, six) cnf(orders, axiom)

(after(large, medium) and after(medium,small)) = after(large, small) enf(transitivity_of_order, axiom)
(person(z) and person(y) and after(z,y)) = (familiar(z,y) or not_familiar(x, y)) cnf(familiar_or_not, axiom)
(familiar(z1, z2) and familiar(zs, z3)) = —familiar(zs, z1) cnf(three_familiar, negated_conjecture)
(not_familiar(z1, x2) and not_familiar(zs, z3)) = - not_familiar(zs,x;) cnf(three_not_familiar, negated_conjecture)

PUZ028-2.p People at a party

We can always choose 3 persons who are either familiar with each other or not familiar with each other, from 6
persons who meet at a party.

person(n;) cnf(person,, axiom

)
person(ng) cnf(person,, axiom)
person(ns) cnf(persong, axiom)
person(ny) cnf(person,, axiom)
person(ns) cnf(person57 axiom)

) nf(

person(ng persong, axiom)
not_equal(ny, no
not_equal(ni,n
not_equal(ni, n

not_equal(ni,n

( ) cnf(not_equal_1,, axiom
(n1,n3) cnf(not_equal_15, axiom
(n1,n4) cnf(not_equal_1,, axiom
(n1,ns) enf(not_equal_15, axiom
not_equal(ny, ng) enf(not_equal 14, axio
not_equal(ng, nq) cnf(not_equal 2, , axio
not_equal(ng, n3) cnf(not_equal 24, axio
not_equal(ng, n4) cnf(not_equal_2,, axio
not_equal(ng, ns) cnf(not_equal 25, axio
not_equal(na, ng) cnf(not_equal 24, axio
not_equal(ns,n) cnf(not_equal 3, axio
not_equal(ns, nsy) cnf(not_equal_3,, axio
not_equal(ns, n4) cnf(not_equal_3,, axiom

3
EBEEEEBEBEE

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

e L e L e e Y L e e e
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not_equal(ns, ns)
not_equal(ns, ng)
not_equal(ng, 1)
not_equal(ng, ns)
not_equal(ng, n3)
not_equal(ng, ns)
not_equal(ng, ng)
not_equal(ns, nq)
not_equal(ns, n2)
(n5,n3)
(n5,n4)
( )
( )
(ng, n2)
(ng; n3)
( )
(

cnf(not_equal_35, axiom
cnf(not_equal_34, axiom
nf(not_equal_4,, axiom
cnf(not_equal_4,, axiom
nf(not_equal_4,, axio
cnf(not_equal_45, axio
nf(not_equal_44, axio
nf(not_equal_5,, axio

(
(
(
(
(
(
(
(
cnf(not_equal_b,, axio
(
(
(
(
(
(
(
(

o

o

[eBEe]

not_equal(ns, ng
not_equal(ns, n4
not_equal(ns, ng
not_equal(ng, nq
not_equal(ng, no
not_equal(ng, ns

o

nf(not_equal_b,, axio
nf(not_equal_5,, axio
nf(not_equal_54, axio
nf(not_equal_6,, axiom
cnf(not_equal_6,, axiom
cnf(not_equal 64, axiom
not_equal(ng, ng cnf(not_equal 6,4, axiom
not_equal(ng, ns) cnf(not_equal 65, axiom
(person(z) and person(y) and not_equal(z,y)) = (familiar(z,y) or not_familiar(z, y)) cnf(familiar_or_not, axiom)
(familiar(z1, x2) and familiar(zs, z3)) = ﬂfamlhar(xg,xl) cnf(three_familiar, negated_conjecture)

(not_familiar(z1, z2) and not_familiar(ze,z3)) = —not_familiar(zs,x1) cnf(three_not_familiar, negated_conjecture)

EEEBEEEE

[eBEe]

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

PUZ028-5.p People at a party

We can always choose 3 persons who are either familiar with each other or not familiar with each other, from 6
persons who meet at a party.

person(1) cnf(person, , axiom)

person(two) cnf(person,, axiom)

person(three) cnf(persong, axiom)

person(four) cnf(person,, axiom)

person(five) enf(persong, axiom)

person(six) cnf(persong, axiom)

after(1, two) cnf(order, axiom)

after(two, three) cnf(orders, axiom)

after(three, four) cnf(orders, axiom)

after(four, five) cnf(ordery, axiom)

after(five, six) cnf(orders, axiom)

(after(large, medium) and after(medium, small)) = after(large, small) cnf(transitivity_of_order, axiom)
(person(z) and person(y) and after(z,y)) = (familiar(z,y) or not_familiar(x,y)) cnf(familiar_or_not, axiom)
(familiar(z1, 22) and familiar(zs, x3)) = - familiar(zq, x3) cnf(three_familiar, negated_conjecture)
(not_familiar(z1, z2) and not_familiar(zs, x3)) = - not_familiar(z,x3) cnf(three_not_familiar, negated_conjecture)

PUZ028-6.p People at a party
We can always choose 3 persons who are either familiar with each other or not familiar with each other, from 6
persons who meet at a party.

person(ny) cnf(person, , axiom)
person(ng) cnf(person,, axiom)
person(ngz) cnf(persong, axiom)
person(ny) cnf(person,, axiom)
person(ns) cnf(persong, axiom)
person(ng) cnf(persong, axiom)

not_equal(ny, ny)
not_equal(ny, ns)
not_equal(ny, ny)
not_equal(ny,ns)
not_equal(ny, ng)
not_equal(ng, 1)
not_equal(ng, n3)
not_equal(ng, ny)
not_equal(ns, ns)
not_equal(nz, ng)
not_equal(ns,n)

cnf(not_equal_1,, axiom
enf(not_equal_15, axiom
cnf(not_equal_1,, axiom
cnf(not_equal_15, axiom
nf(not_equal_1g4, axio
nf(not_equal 2, axio

(

(

(

(

(

[eBEe]

o

nf(not_equal_2,, axio
nf(not_equal 25, axio
cnf(not_equal 24, axio
cnf(not_equal_3;, axiom

o

m
m
cnf(not_equal 25, axiom
m
m
m

)
)
)
)
)
)
)
)
)
)
)



not_equal(ns, ns)
not_equal(ng, ng
not_equal(ng, ns
not_equal(ng, ng
not_equal(ng, nq
not_equal(ng, no
not_equal(ng, ns

cnf(not_equal_3,, axiom
cnf(not_equal _3,, axiom
nf(not_equal_35, axiom
cnf(not_equal_34, axiom
nf(not_equal_4,, axio
cnf(not_equal_4,, axio

o

o

)]
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nf(not_equal_4,, axio

not_equal(ng, ns cnf(not_equal 45, axio

not_equal(ng, ng cnf(not_equal 44, axio
c

not_equal(ns, no cnf(not_equal_b,, axio

EBEEEEBEBEE

Q

nf(not_equal_55, axio
nf(not_equal_5,, axiom
cnf(not_equal 54, axiom

not_equal(ns, ng
not_equal(ns, ng

o

n
n

not_equal(ns, ng
n
n

not_equal(ng, nq cnf(not_equal 6, axiom
not_equal(ng, no cnf(not_equal_6,, axiom
not_equal(ng, ng cnf(not_equal 65, axiom

)
)
)
)
)
)
)
)
1)
)
)
)
)
)
)
)
)

not_equal(ng, n4 cnf(not_equal _6,, axiom

( ( )
( ( )
( ( )
( ( )
( ( )
( ( )
( ( )
( ( )
( ( )
not_equal(ns, nf(not_equal_5,, axiom)
( ( )
( ( )
( ( )
( ( )
( ( )
( ( )
( ( )
( ( )
( ( )

not_equal(ng, 1) cnf(not_equal 65, axiom

(person(z) and person(y) and not_equal(x,y)) = (familiar(z,y) or not_familiar(z,y)) enf(familiar_or_not, axiom)
familiar(z1,x2) = familiar(zq,21) cnf(symmetry _of_familiar, axiom)

not_familiar(zy,x2) = not_familiar(zs,x1) cnf(symmetry_of not_familiar, axiom)

(familiar(z1, z2) and familiar(zs, x3)) = —familiar(zs, z1) cnf(three_familiar, negated_conjecture)
(not_familiar(z1, x2) and not_familiar(zs, z3)) = - not_familiar(zs,x;) cnf(three_not_familiar, negated_conjecture)

PUZ029-1.p The pigs and balloons puzzle

1) All, who neither dance on tight ropes nor eat penny-buns, are old. 2) Pigs, that are liable to giddiness, are
treated with respect. 3) A wise balloonist takes an umbrella with him. 4) No one ought to lunch in public who looks
ridiculous and eats penny-buns. 5) Young creatures, who go up in balloons, are liable to giddiness. 6) Fat creatures,
who look ridiculous, may lunch in public, provided that they do not dance on tight ropes. 7) No wise creatures
dance on tight ropes, if liable to giddiness. 8) A pig looks ridiculous, carrying an umbrella. 9) All; who do not dance
on tight ropes, and who are treated with respect are fat. Show that no wise young pigs go up in balloons.
dances_on_tightropes(x) or eats_pennybuns(z) or old(x) cnf(boring_old_people, axiom)

(pig(z) and liable_to_giddiness(x)) = treated_with_respect(x) cnf(giddy_pigs_reated_with_respect, axiom)
(wise(z) and balloonist(x)) = has_umbrella(z) cnf(wise_ballonists_have_umbrellas, axiom)

(looks_ridiculous(x) and eats_pennybuns(z)) = —eats_lunch_in_public(z) cnf(dont_look_ridiculous_eating_buns_in_public
(balloonist(z) and young(z)) = liable_to_giddiness(z) cnf(young_balloonists_get_giddy, axiom)

(fat(x) and looks_ridiculous(x)) = (dances_on_tightropes(z) or eats_lunch_in_public(z)) enf(fat_ridiculous_off _tightrope_
(liable_to_giddiness(z) and wise(z)) = — dances_on_tightropes(x) cnf(wise_giddy_dont_dance_on_tightrope, axiom)
(pig(z) and has_umbrella(z)) = looks_ridiculous(x) cnf(pigs_look_ridiculous_with_umbrellas, axiom)
treated_with_respect(z) = (dances_on_tightropes(z) or fat(z)) cnf(non_dancers_who_are_respected _are_fat, axiom)
young(z) or old(x) cnf(young-or_old, axiom)

young(xz) = -—old(x) cnf(not_young_and_old, axiom)

wise(piggy) enf(piggy _is_wise, hypothesis)

young(piggy) cnf(piggy_is_young, hypothesis)

pig(piggy)  cnf(piggy-is-a_pig, hypothesis)

balloonist(piggy) cnf(prove_piggy_is_no_balloonist, negated_conjecture)

PUZ030-1.p Salt and Mustard Problem

both(z) = salt(x) cnf(both; , axiom)

both(z) = mustard(z) cnf(boths, axiom)

(salt(z) and mustard(z)) = both(x) cnf(boths, axiom)
oneof(z) = (salt(z) or mustard(z)) cnf(oneofy, axiom)
oneof(xz) = —both(x) cnf(oneofs, axiom)

oneof(xz) = —neither(x) cnf(oneofs, axiom)

both(x) or neither(z) or oneof(z) cnf(one_condition_holdsy, axiom)
(oneof(x) and salt(z)) = —mustard(x) cnf(oneofy, axiom)
both(xz) = - neither(z) cnf(neither;, axiom)

neither(z) = —salt(x) cnf(neithers, axiom)

neither(r) = —mustard(x) cnf(neithers, axiom)

(
(
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salt(z) or mustard(x) or neither(z) cnf(neithery, axiom)

salt(barry) = (oneof(cole) or oneof(lang)) cnf(rulely, hypothesis)
oneof(cole) = salt(barry) cnf(rulels, hypothesis)

oneof(lang) = salt(barry) enf(rulels, hypothesis)

mustard(barry) = (neither(dix) or both(mill)) cnf(rule2q, hypothesis)
neither(dix) = mustard(barry) cnf(rule2q, hypothesis)

both(mill) = mustard(barry) cnf(rule2s, hypothesis)

salt(cole) = (oneof(barry) or neither(mill)) cnf(rule3y, hypothesis)
oneof(barry) = salt(cole) cnf(rule3z, hypothesis)

neither(mill) = salt(cole) cnf(rule3s, hypothesis)

mustard(cole) = (both(dix) or both(lang)) cnf(rule4, hypothesis)
both(dix) = mustard(cole) cnf(ruleds, hypothesis)

both(lang) = mustard(cole) cnf(rule4s, hypothesis)

salt(dix) = (neither(barry) or both(cole)) cnf(rulebq, hypothesis)
neither(barry) = salt(dix) cnf(rulebs, hypothesis)

both(cole) = salt(dix) cnf(rulebs, hypothesis)

mustard(dix) = (neither(lang) or neither(mill)) cnf(rule6y, hypothesis)
neither(lang) = mustard(dix) cnf(rule6z, hypothesis)
neither(mill) = mustard(dix) cnf(rule6s, hypothesis)

salt(lang) = (oneof(barry) or oneof(dix)) cnf(rule7y, hypothesis)
oneof(barry) = salt(lang) enf(rule7q, hypothesis)

oneof(dix) = salt(lang) cnf(rule7s, hypothesis)

mustard(lang) = (neither(cole) or neither(mill)) cnf(rule8y, hypothesis)

neither(cole) = mustard(lang) cnf(rule8y, hypothesis)

neither(mill) = mustard(lang) cnf(rule8s, hypothesis)

salt(mill) = (both(barry) or both(lang)) enf(rule9q, hypothesis)
both(barry) = salt(mill) cnf(rule9s, hypothesis)

both(lang) = mustard(mill) cnf(rule9s, hypothesis)

mustard(mill) = (oneof(cole) or oneof(dix)) cnf(rulel0, hypothesis)
oneof(cole) = mustard(mill) cnf(rulel0z, hypothesis)

oneof(dix) = mustard(mill) cnf(rulel03, hypothesis)

(neither(cole) and neither(dix) and both(barry) and oneof(lang) and salt(mill) and mustard(lang)) = —oneof(mill)

PUZ031+41.p Schubert’s Steamroller

Wolves, foxes, birds, caterpillars, and snails are animals, and there are some of each of them. Also there are some
grains, and grains are plants. Every animal either likes to eat all plants or all animals much smaller than itself
that like to eat some plants. Caterpillars and snails are much smaller than birds, which are much smaller than
foxes, which in turn are much smaller than wolves. Wolves do not like to eat foxes or grains, while birds like to eat
caterpillars but not snails. Caterpillars and snails like to eat some plants. Therefore there is an animal that likes to

eat a grain eating animal.

Va: (wolf(z) = animal(z)) fof(peld7_1,, axiom)
Jz1: wolf(z) fof(peld7_1,, axiom)

Va: (fox(z) = animal(z)) fof(peld7_2,, axiom)
Jxq: fox(xq) fof(peld7_2,, axiom)

Va: (bird(z) = animal(z)) fof(peld7_3,, axiom)
Jz1: bird(z1) fof(peld7_3,, axiom)

Va: (caterpillar(z) = animal(x)) fof(peld7_4,, axiom)
Jz4: caterpillar(zy) fof(peld7_4,, axiom)

Va: (snail(z) = animal(z)) fof(peld7_5,, axiom)
Jz4: snail(x;) fof(peld7_5,, axiom)

Jz: grain(z) fof(peld7_6,, axiom)

Vzq: (grain(z;) = plant(zq)) fof(peld7_6,, axiom)

cnf]

Va: (animal(x) = (Vy: (plant(y) = eats(x,y)) or Vyi: ((animal(y;) and much_smaller(y;, z) and Jz: (plant(z) and eats(y,

eats(z,y1)))) fof(peld7,, axiom)
Va,y: ((bird(y) and (snail(z) or caterpillar(x))) = much_smaller(z,y))
(

(
Va,y: ((bird(z) and fox(y)) = much_smaller(x,y)) fof(peld7,, axiom)
Va,y: ((fox(z) and wolf(y)) = much_smaller(x,y)) fof(peld 7, axiom)
Va,y: ((wolf(x) and (fox(y) or grain(y))) = -—eats(x,y)) fof(peld7,,, axiom)
Ve, y: ((bird(x) and caterpillar(y)) = eats(z,y)) fof(peld7,,, axiom)
Ve, y: ((bird(x) and snail(y)) = —eats(z,y)) fof(peld 7,4, axiom)

fof(peld7g, axiom)
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Va: ((caterpillar(z) or snail(z)) = Fy: (plant(y) and eats(z,y))) fof(peld7,,, axiom)
Jz,y: (animal(z) and animal(y) and 3z: (grain(z) and eats(y, z) and eats(z,y))) fof(pel,;, conjecture)

PUZ031+42.p Schubert’s Steamroller

Wolves, foxes, birds, caterpillars, and snails are animals, and there are some of each of them. Also there are some
grains, and grains are plants. Every animal either likes to eat all plants or all animals much smaller than itself
that like to eat some plants. Caterpillars and snails are much smaller than birds, which are much smaller than
foxes, which in turn are much smaller than wolves. Wolves do not like to eat foxes or grains, while birds like to eat
caterpillars but not snails. Caterpillars and snails like to eat some plants. Therefore there is an animal that likes to
eat a grain eating animal.

Ja: wolf(a) fof(wolf_type, axiom)

Ja: fox(a) fof(fox_type, axiom)

Ja: bird(a) fof(bird_type, axiom)

Ja: caterpillar(a) fof(caterpillar_type, axiom)

Ja: snail(a) fof(snail_type, axiom)

Va: (wolf(z) = animal(x)) fof(peld7_1,, axiom)

Va: (fox(x) = animal(z)) fof(peld7_2,, axiom)

Va: (bird(z) = animal(z)) fof(peld7_3,, axiom)

Va: (caterpillar(z) = animal(x)) fof(peld7_4,, axiom)
Va: (snail(z) = animal(z)) fof(peld7_4,, axiom)

Ja: grain(a) fof(grain_type, axiom)

Va: (grain(xz) = plant(z)) fof(peld7_6,, axiom)

N
Va: (animal(z) = (Vy: (plant(y) = eats(x,y)) or Vyi: ((animal(y; ) and much_smaller(y;, z) and Jz: (plant(z) and eats(y,
eats(z,y1)))) fof(peld7,, axiom)
Yy, z: ((bird(y) and snail(z)) = much_smaller(zx,y)) fof(peld7g, axiom)
bird(y) and caterpillar(z)) = much_smaller(x,y)) fof(peld7_8a, axiom)
(

vy ((
Va,y: ((bird(x) and fox(y)) = much_smaller(z,y)) fof(peld7y, axiom)
Va,y: ((fox(z) and wolf(y)) = much_smaller(x,y)) fof(peld7,, axiom)
Va,y: ((wolf(x) and fox(y)) = —eats(x,y)) fof(peld7,,, axiom)
Va, y: ((

((

Va,y: ((bird(x) and caterpillar(y)) = eats(z,y)) fof(peld7,,, axiom)

Va,y: ((bird(x) and snail(y)) = —eats(z,y)) fof(peld7,4, axiom)

Va: (caterpillar(z) = Jy: (plant(y) and eats(z,y))) fof(peld7, 4, axiom)

Va: (snail(z) = Jy: (plant(y) and eats(x,y))) fof(peld7_14a, axiom)

Jz,y: (animal(z) and animal(y) and 3z: (grain(z) and eats(y, z) and eats(z,y))) fof(pel,;, conjecture)

(x)

wolf(x) and grain(y)) = —eats(z,y)) fof(peld7_11a, axiom)
()
(

PUZ031+43.p Schubert’s Steamroller

Wolves, foxes, birds, caterpillars, and snails are animals, and there are some of each of them. Also there are some
grains, and grains are plants. Every animal either likes to eat all plants or all animals much smaller than itself
that like to eat some plants. Caterpillars and snails are much smaller than birds, which are much smaller than
foxes, which in turn are much smaller than wolves. Wolves do not like to eat foxes or grains, while birds like to eat
caterpillars but not snails. Caterpillars and snails like to eat some plants. Therefore there is an animal that likes to
eat a grain eating animal.

Ja: edible(a) fof(edible_type, axiom)

Ja: animal(a) fof(animal_type, axiom)

Va: (animal(a) = edible(a)) fof(animal_is_edible, axiom)

Ja: wolf(a) fof(wolf_type, axiom)

Va: (wolf(a) = animal(a)) fof(wolf_is_animal, axiom)

Ja: fox(a) fof(fox_type, axiom)

Va: (fox(a) = animal(a)) fof(fox_is_animal, axiom)

Ja: bird(a) fof(bird_type, axiom)

Va: (bird(a) = animal(a)) fof(bird-is_animal, axiom)

Ja: caterpillar(a) fof(caterpillar_type, axiom)

Va: (caterpillar(a) = animal(a)) fof(caterpillar_is_animal, axiom)

Ja: snail(a) fof(snail_type, axiom)

Va: (snail(a) = animal(a)) fof(snail_is_animal, axiom)

Ja: plant(a) fof(plant_type, axiom)

Va: (plant(a) = edible(a)) fof(plant_is_edible, axiom)

Ja: grain(a) fof(grain_type, axiom)

Va: (grain(a) = plant(a)) fof(grain_is_plant, axiom)
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Va: (animal(x) = (Vy: (plant(y) = eats(x,y)) or Vyi: (animal(y;) = ((much_smaller(y;,x) and 3z: (plant(z) and eats(y1,
eats(x,y1))))) fof(peld7,, axiom)
Yy, z: ((bird(y) and snail(z)) = much_smaller(zx,y)) fof(peld7g, axiom)
bird(y) and caterpillar(z)) = much_smaller(z,y)) fof(peld7_8a, axiom)
(

Yy, z: ((
Va,y: ((bird(z) and fox(y)) = much_smaller(z,y)) fof(peld7,, axiom)
Ve, y: ((fox(z) and wolf(y)) = much_smaller(z,y)) fof(peld7,,, axiom)
Ve, y: ((wolf(x) and fox(y)) = —eats(z,y)) fof(peld7,,, axiom)
Va,y: ((wolf(x) and grain(y)) = —eats(x,y)) fof(peld7_11a, axiom)
Va,y: ((bird(x) and caterpillar(y)) = eats(x,y)) fof(peld7,,, axiom)

(

Ve, y: ((bird(x) and snail(y)) = —eats(z,y)) fof(peld 7,4, axiom)

Va: (caterpillar(z) = Jy: (plant(y) and eats(x,y))) fof(peld7,,, axiom)

Va: (snail(z) = Jy: (plant(y) and eats(x,y))) fof(peld7_14a, axiom)

Jz,y, z: (animal(z) and animal(y) and grain(z) and eats(y, z) and eats(z,y)) fof(pely;, conjecture)

PUZ031-1.p Schubert’s Steamroller

Wolves, foxes, birds, caterpillars, and snails are animals, and there are some of each of them. Also there are some
grains, and grains are plants. Every animal either likes to eat all plants or all animals much smaller than itself
that like to eat some plants. Caterpillars and snails are much smaller than birds, which are much smaller than
foxes, which in turn are much smaller than wolves. Wolves do not like to eat foxes or grains, while birds like to eat
caterpillars but not snails. Caterpillars and snails like to eat some plants. Therefore there is an animal that likes to
eat a grain eating animal.

wolf(x) = animal(z) cnf(wolf_is_an_animal, axiom)

fox(x) = animal(x) enf(fox_is_an_animal, axiom)

bird(z) = animal(z) cnf(bird_is_an_animal, axiom)

caterpillar(z) = animal(x) cnf(caterpillar_is_an_animal, axiom)

snail(z) = animal(x) cnf(snail_is_an_animal, axiom)

wolf(a_wolf) cnf(there_is_a_wolf, axiom)

fox(a_fox) cnf(there_is_a_fox, axiom)

bird(a_bird) cnf(there_is_a_bird, axiom)

caterpillar(a_caterpillar) cnf(there_is_a_caterpillar, axiom)

snail(a_snail) cnf(there_is_a_snail, axiom)

grain(a-grain) cnf(there_is_a_grain, axiom)

grain(z) = plant(x) cnf(grain_is_a_plant, axiom)

(animal(animal) and plant(plant) and animal(small_animal) and plant(other_plant) and much_smaller(small_animal, animal)
(eats(animal, plant) or eats(animal, small_animal)) cnf(eating_habits, axiom)

(caterpillar(catapillar) and bird(bird)) = much_smaller(catapillar, bird) cnf(caterpillar_smaller_than_bird, axiom)
(snail(snail) and bird(bird)) = much_smaller(snail, bird) cnf(snail_smaller_than_bird, axiom)

(bird(bird) and fox(fox)) = much_smaller(bird, fox) cnf(bird_smaller_than_fox, axiom)

(fox(fox) and wolf(wolf)) = much_smaller(fox, wolf) cnf(fox_smaller_than_wolf, axiom)

(wolf(wolf) and fox(fox)) = - eats(wolf, fox) cnf(wolf_dont_eat_fox, axiom)

(wolf(wolf) and grain(grain)) = - eats(wolf, grain) cnf(wolf_dont_eat_grain, axiom)

(bird(bird) and caterpillar(catapillar)) = eats(bird, catapillar) cnf(bird_eats_caterpillar, axiom)

(bird(bird) and snail(snail)) = —eats(bird, snail) cnf(bird_dont_eat_snail, axiom)

caterpillar(catapillar) = plant(caterpillar_food_of(catapillar)) cnf(caterpillar_food_is_a_plant, axiom)
caterpillar(catapillar) = eats(catapillar, caterpillar_food_of(catapillar)) cnf(caterpillar_eats_caterpillar_food, axiom)
snail(snail) = plant(snail_food_of(snail)) cnf(snail_food_is_a_plant, axiom)

snail(snail) = eats(snail, snail food_of(snail)) cnf(snail_eats_snail_food, axiom)

(animal(animal) and animal(grain_eater) and grain(grain) and eats(animal, grain_eater)) = —eats(grain_eater, grain) cn

PUZ031A5.p TPS problem from BASIC-FO-THMS
eats: $i — $i — So  thif(eats, type)

grain: $i — $o thf(grain, type)

animal: $i — $o thf(animal, type)

snail: $i — $o thf(snail, type)

sf: §1 — $i thi(sf, type)

plant: $i — $o thf(plant, type)
caterpillar: $i — $o thf(caterpillar, type)
cf: $i — $i thf(cf, type)

bird: $i — $o thf(bird, type)

wolf: $i — $o thf(wolf, type)
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fox: $i — $o thf(fox, type)

msmaller: $i — $i — $o thf(msmaller, type)
a_grain: $i thf(a_grain, type)

asnail: i thf(a_snail, type)

a_caterpillar: $i thf(a_caterpillar, type)
a_bird: $i thf(a_bird, type)

a_fox: $i thf(a_fox, type)

a_wolf: $i thf(a_wolf, type)

= Vz: $i: (animal@z or —wolf@zx) and Va: $i: (animal@Qz or —fox@z) and Vz: $i: (animal@x or —bird@x) and Vz: $i: (animal

PUZ031_1.p Schubert’s Steamroller

Wolves, foxes, birds, caterpillars, and snails are animals, and there are some of each of them. Also there are some
grains, and grains are plants. Every animal either likes to eat all plants or all animals much smaller than itself
that like to eat some plants. Caterpillars and snails are much smaller than birds, which are much smaller than
foxes, which in turn are much smaller than wolves. Wolves do not like to eat foxes or grains, while birds like to eat
caterpillars but not snails. Caterpillars and snails like to eat some plants. Therefore there is an animal that likes to
eat a grain eating animal.

animal: $tType tff(animal_type, type)

wolf: $tType tff(wolf_type, type)

wolf_to_animal: wolf — animal tff(wolf_is_animal, type)

fox: $tType tff(fox_type, type)

fox_to_animal: fox — animal tff(fox_is_animal, type)

bird: $tType tff(bird_type, type)

bird_to_animal: bird — animal tff(bird_is_animal, type)

caterpillar: $tType tff(caterpillar_type, type)

caterpillar_to_animal: caterpillar — animal tff(caterpillar_is_animal, type)

snail: $tType tff(snail_type, type)

snail_to_animal: snail — animal tff(snail_is_animal, type)

plant: $tType tff(plant_type, type)

grain: $tType tff(grain_type, type)

grain_to_plant: grain — plant tff(grain_is_plant, type)

edible: $tType tff(edible_type, type)

animal_to_edible: animal — edible tff(animal_is_edible, type)

plant_to_edible: plant — edible tff(plant_is_edible, type)

eats: (animal x edible) — $o tff(eats_type, type)

much_smaller: (animal x animal) — $o tff(much_smaller_type, type)

Va: animal: (Vy: plant: eats(x, plant_to_edible(y)) or Vy;: animal: ((much_smaller(y;, ) and 3z: plant: eats(y1, plant_to_edible

eats(x, animal_to_edible(y;)))) tff(peld 7., axiom)

Va: snail, y: bird: much_smaller(snail_to_animal(z), bird_to_animal(y)) tff(peld7g, axiom)

Vx: caterpillar, y: bird: much_smaller(caterpillar_to_animal(x), bird_to_animal(y)) tff(peld7_8a, axiom)
Va: bird, y: fox: much_smaller(bird_to_animal(x), fox_to_animal(y)) tff(peld7,, axiom)

Va: fox, y: wolf: much_smaller(fox_to_animal(z), wolf_to_animal(y)) tff(peld 7, axiom)

Va: wolf, y: fox: - eats(wolf_to_animal(z), animal_to_edible(fox_to_animal(y))) tff(peld7,,, axiom)

Va: wolf, y: grain: — eats(wolf_to_animal(x), plant_to_edible(grain_to_plant(y))) tff(peld7_11a, axiom)
Va: bird, y: caterpillar: eats(bird_to_animal(x), animal_to_edible(caterpillar_to_animal(y))) tff(peld 7,5, axiom)
Va: bird, y: snail: = eats(bird_to_animal(x), animal_to_edible(snail_to_animal(y))) tff(peld 7,5, axiom)
Va: caterpillar: Jy: plant: eats(caterpillar_to_animal(z), plant_to_edible(y)) tff(peld7, 4, axiom)

Va: snail: Jy: plant: eats(snail_to_animal(x), plant_to_edible(y)) tff(peld7_14a, axiom)

Jz: animal, y: animal, z: grain: (eats(y, plant_to_edible(grain_to_plant(z))) and eats(z, animal_to_edible(y))) tff(pely;, conj

PUZ032-1.p Knights and Knaves #26

On a certain island the inhabitants are partitioned into those who always tell the truth and those who always lie.
I landed on the island and met three inhabitants A, B, and C. I asked A, ’Are you a truthteller or a liar?’ He
mumbled something which T couldn’t make out. I asked B what A had said. B replied, 'A said he was a liar’. C
then volunteered, 'Don’t believe B, he’s lying!” Prove C is a truthteller.

include(’Axioms/PUZ002-0.ax”)

a_truth(says(a, mumble)) cnf(a_mumbles, hypothesis)

a_truth(says(b, says(a, liar(a)))) cnf(b_says_a_says_hes_a_liar, hypothesis)

a_truth(says(c, liar(d))) cnf(c_says_b_is_a liar, hypothesis)

—a_truth(truthteller(c)) cnf(prove_c_is_a_truthteller, negated_conjecture)



18

PUZ033-1.p The Winds and the Windows Puzzle

(1) There is always sunshine when the wind is in the East. (2) When it is cold and foggy, my neighbor practices the
flute. (3) When my fire smokes, I set the door open. (4) When it is cold and I feel rheumatic, I light my fire. (5)
When the wind is in the East and comes in gusts, my fire smokes. (6) When I keep the door open, I am free from
headache. (7) Even when the sun is shining and it is not cold, I keep my window shut if it is foggy. (8) When the
wind does not come in gusts, and when I have a fire and keep the door shut, I do not feel rheumatic. (9) Sunshine
always brings on fog. (10) When my neighbor practices the flute, I shut the door, even if I have no headache. (11)
When there is a fog and the wind is in the East, I feel rheumatic. Show that when the wind is in the East, I keep
my windows shut.

wind_in_east = sunshine cnf(eq, axiom)

(cold and foggy) = neighbor_practices_flute cnf(cs, axiom)

fire_smokes = door_is_open cnf(cs, axiom)

(cold and i_feel_rheumatic) = fire_is_lit cnf(cy, axiom)

(wind_in_east and wind-in_gusts) = fire_smokes cnf(cs, axiom)

door_is_open = - headache cnf(cg, axiom)

(sunshine and foggy) = (cold or window_is_shut) cnf(er, axiom)

(fire_is_lit and i_feel rheumatic) = (wind_in_gusts or door_is_open) cnf(cs, axiom)

sunshine = foggy cnf(cy, axiom)

neighbor_practices_flute = —door_is_open cnf(c0, axiom)

(foggy and wind_in_east) = i_feel_rheumatic cnf(eq, axiom)

wind_in_east cnf(eq2, hypothesis)

— window _is_shut cnf(prove_window _is_shut, negated_conjecture)

PUZ034-1.003.p N queens problem

The problem is to place 3 queens on an 3x3 chess board, so that no queen can attack another.

(less(low, high) and low+s(ng)=newLow and range(newLow, high, restOfNumbers)) = range(low, high, cons(low, restOfNun
range(same, same, cons(same, empty_list)) cnf(make_list_of_numbers,, axiom)

less(ng, s(x)) cnf(lessy, axiom)

less(x,y) = less(s(z),s(y)) cnf(lessy, axiom)

T+ no=x cnf(addg, axiom)

r+y=z = x4+ s(y)=s(z) cnf(add, axiom)

select(head, cons(head, tail), tail) cnf(selecty, axiom)

select(element, tail, newTail) = select(element, cons(head, tail), cons(head, newTail)) cnf(selects, axiom)

—same(s(x),ng) cnf(same_definition; , axiom)

—same(ng, s(x)) cnf(same_definitions, axiom)

same(s(x), s(y)) = same(zx,y) cnf(same_definitions, axiom)

attack(queen, placedQueens) = diagonal_attack(queen, s(ng), placedQueens) cnf(attack, axiom)

(diagonal _attack(queen, queenNumber, cons(placedQueen, otherPlacedQueens)) and diagonal; +queenNumber=placedQueen
queenNumber=diagonal, and queenNumber+s(ng)=nextQueenNumber) = (same(diagonal;, queen) or same(diagonal,, que
- diagonal _attack(queen, lastQueen, empty _list) cnf(check_diagonals,, axiom)

(select(aQueen, unplacedQueens, restOfUnplacedQueens) and do_queens(restOfUnplacedQueens, cons(aQueen, safeQueens),
(do_queens(unplacedQueens, safeQueens, placement) or attack(aQueen, safeQueens)) cnf(place_a_queen;, axiom)
do_queens(empty_list, placement, placement) cnf(place_a_queen,, axiom)

(numberOfQueens+s(ng)=low and numberOfQueens+numberOfQueens=high and range(low, high, positions) and do_queens
queens(numberOfQueens, placement,) cnf(set_up_queens, axiom)

= queens(s(s(s(ng))), placement) cnf(place_queens, negated _conjecture)

PUZ034-1.004.p N queens problem

The problem is to place 4 queens on an 4x4 chess board, so that no queen can attack another.

(less(low, high) and low+s(ng)=newLow and range(newLow, high, restOfNumbers)) = range(low, high, cons(low, restOfNun
range(same, same, cons(same, empty _list)) cnf(make_list_of_numberss, axiom)

less(ng, s(x)) cnf(lessy, axiom)

less(z,y) = less(s(x),s(y)) cnf(lesss, axiom)

x4+ no=x cnf(addg, axiom)

r+y=z = x4+ s(y)=s(z) cnf(add, axiom)

select (head, cons(head, tail), tail) enf(selecty, axiom)

select (element, tail, newTail) = select(element, cons(head, tail), cons(head, newTail)) cnf(selects, axiom)
—same(s(x), ng) cnf(same_definitiony, axiom)

—same(ng, s(x)) cnf(same_definitions, axiom)

same(s(x), s(y)) = same(x,y) cnf(same_definitions, axiom)
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attack(queen, placedQueens) = diagonal attack(queen, s(ng), placedQueens) cnf(attack, axiom)

(diagonal_attack(queen, queenNumber, cons(placedQueen, otherPlacedQueens)) and diagonal; +queenNumber=placedQueen
queenNumber=diagonal, and queenNumber+s(ng)=nextQueenNumber) = (same(diagonal,, queen) or same(diagonal,, que
—diagonal _attack(queen, lastQueen, empty list) cnf(check_diagonals,, axiom)

(select(aQueen, unplacedQueens, restOfUnplacedQueens) and do_queens(restOfUnplacedQueens, cons(aQueen, safeQueens), p
(do_queens(unplacedQueens, safeQueens, placement) or attack(aQueen, safeQueens)) cnf(place_a_queen;, axiom)
do_queens(empty_list, placement, placement) cuf(place_a_queen,, axiom)

(numberOfQueens+s(ng)=low and numberOfQueens+numberOfQueens=high and range(low, high, positions) and do_queens
queens(numberOfQueens, placement) cnf(set_up_queens, axiom)

—queens(s(s(s(s(ng)))), placement) enf(place_queens, negated_conjecture)

PUZ035-1.p Knights and Knaves #36

On an island, there live exactly two types of people: knights and knaves. Knights always tell the truth and knaves
always lie. I landed on the island, met two inhabitants, asked one of them: ”Is one of you a knight?” and he answered
me. What can be said about the types of the asked and the other person depending on the answer I get?
person(z) = (isa(x,knight) or isa(z, knave)) cnf(everyone_a_knight_or_knave, axiom)

isa(x, knight) = -isa(z, knave) cnf(not_both_a_knight_and knave, axiom)

isa(z, knight) = tell_the_truth(z) cnf(knights_make_true_statements, axiom)

isa(z, knave) = lies(z) cnf(knaves_make_false_statements, axiom)

tell_the_truth(z) = —lies(x) cnf(statements_are_true_or_false, axiom)

(response(yes) and tell_the_truth(asked)) = (isa(asked, knight) or isa(other, knight)) cnf(true_one_is_a_knight, axiom)
(response(no) and lies(asked)) = (isa(asked, knight) or isa(other, knight)) cnf(lie_one_is_a_knight, axiom)
(response(yes) and lies(asked)) = —isa(anyone, knight) cnf(knight_answers, , axiom)

(response(no) and tell_the_truth(asked)) = —isa(anyone, knight) cnf(knight_answers,, axiom)
(tell_the_truth(asked) and isa(anyone, knight)) = response(yes) cnf(knight_answers,, axiom)
tell_the_truth(asked) = (response(no) or isa(asked, knight) or isa(other, knight)) cnf(truthful_answer, axiom)

response(yes) or response(no) cnf(two_answers, axiom)

person(asked) cnf(asked_person, axiom)

person(other) cnf(other_person, axiom)

(response(a) and isa(asked,z)) = —isa(other,y) cnf(prove_answer, negated_conjecture)

PUZ035-2.p Knights and Knaves #36

On an island, there live exactly two types of people: knights and knaves. Knights always tell the truth and knaves
always lie. I landed on the island, met two inhabitants, asked one of them: ”Is one of you a knight?” and he answered
me. What can be said about the types of the asked and the other person depending on the answer I get?
person(z) = (isa(x, knight) or isa(z, knave)) enf(everyone_a_knight_or_knave, axiom)

isa(z, knight) = —isa(x, knave) cnf(not_both_a_knight_and _knave, axiom)

isa(x, knight) = tell_the_truth(zx) cnf(knights_make_true_statements, axiom)

isa(z, knave) = lies(z) cnf(knaves_make_false_statements, axiom)

tell_the_truth(z) = —lies(x) cnf(statements_are_true_or_false, axiom)

person(z) = (tell_the_truth(z) or lies(z)) cnf(statements_are_true_or_falses, axiom)

(response(yes) and tell_the_truth(asked)) = (isa(asked, knight) or isa(other, knight)) enf(true_one_is_a_knight, axiom)
(response(no) and lies(asked)) = (isa(asked, knight) or isa(other, knight)) cnf(lie_one_is_a_knight, axiom)
(response(yes) and lies(asked)) = —isa(anyone, knight) cnf(knight_answers, , axiom)

(response(no) and tell_the_truth(asked)) = —isa(anyone, knight) cnf(knight_answers,, axiom)
(tell_the_truth(asked) and isa(anyone, knight)) = response(yes) cnf(knight_answers,, axiom)
tell_the_truth(asked) = (response(no) or isa(asked, knight) or isa(other, knight)) cnf(truthful_answer, axiom)

response(yes) or response(no) enf(two_answers, axiom)

person(asked) cnf(asked_person, axiom)

person(other) cnf(other_person, axiom)

(response(a) and isa(asked,z)) = —isa(other,y) cnf(prove_answer, negated_conjecture)

PUZ035-3.p Knights and Knaves #36

On an island, there live exactly two types of people: knights and knaves. Knights always tell the truth and knaves
always lie. Ilanded on the island, met two inhabitants, asked one of them: ”Is one of you a knight?” and he answered
me. What can be said about the types of the asked and the other person depending on the answer I get?
person(p) = (truth(isa(p, knight)) or truth(isa(p, knave))) cnf(everyone_a_knight_or_knave, axiom)

truth(isa(p, knight)) = —truth(isa(p, knave)) cnf(not_both_a_knight_and_knave, axiom)

(says(p, s) and truth(isa(p, knight))) = truth(s) cnf(knights_make_true_statements,, axiom)

(says(p, s) and truth(s)) = truth(isa(p, knight)) cnf(knights_make_true_statements,, axiom)

(says(p, s) and truth(isa(p, knave))) = truth(not(s)) cnf(knaves_make_false_statements; , axiom)
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(says(p, s) and truth(not(s))) = truth(isa(p, knave)) cnf(knaves_make_false_statementssy, axiom)
says(asked, or(isa(asked, knight), isa(other, knight))) or says(asked, not(or(isa(asked, knight), isa(other, knight)))) cnf(one.
says(anyone, s) = (truth(s) or truth(not(s))) cnf(statements_are_true_or_false, axiom)

says(anyone, not(s)) = (truth(s) or truth(not(s))) cnf(statements_are_true_or_falses, axiom)

truth(s) = —truth(not(s)) cnf(statements_are_true_or_falses, axiom)

truth(or(sy, s2)) = (truth(s;) or truth(ss)) cnf(or_def, axiom)

truth(sy) = - truth(not(or(s;, anything))) cnf(noty, axiom)

truth(sg) = - truth(not(or(anything, s3))) cnf(nots, axiom)

person(asked) cnf(asked_person, axiom)

person(other) cnf(other_person, axiom)

(truth(isa(asked, p1)) and truth(isa(other,ps))) = —says(asked, s) cnf(prove_answer, negated_conjecture)

PUZ035-4.p Knights and Knaves #36

On an island, there live exactly two types of people: knights and knaves. Knights always tell the truth and knaves

always lie. Ilanded on the island, met two inhabitants, asked one of them: ”Is one of you a knight?” and he answered

me. What can be said about the types of the asked and the other person depending on the answer I get?

person(p) = (truth(isa(p, knight)) or truth(isa(p, knave))) cnf(everyone_a_knight_or_knave, axiom)

truth(isa(p, knight)) = - truth(isa(p, knave)) cnf(not_both_a_knight_and_knave, axiom)

(says(p, s) and truth(isa(p, knight))) = truth(s) cnf(knights_make_true_statements;, axiom)

(says(p, s) and truth(s)) = truth(isa(p, knight)) cnf(knights_make_true_statements,, axiom)

says(asked, or(isa(asked, knight), isa(other, knight))) or says(asked, not(or(isa(asked, knight), isa(other, knight)))) cnf(one.

says(anyone, s) = (truth(s) or truth(not(s))) cnf(statements_are_true_or_false, axiom)
says(anyone, not(s)) = (truth(s) or truth(not(s))) cnf(statements_are_true_or_falses, axiom)
truth(s) = - truth(not(s)) cnf(statements_are_true_or_falses, axiom)

truth(or(sy, s2)) = (truth(s;) or truth(ss)) cnf(or_def, axiom)

truth(s;) = - truth(not(or(sy, anything))) cnf(noty, axiom)

truth(sg) = - truth(not(or(anything, s2))) cnf(nots, axiom)

person(asked) cnf(asked_person, axiom)

person(other) cnf(other_person, axiom)

(truth(isa(asked, p;)) and truth(isa(other,ps))) = —says(asked, s) cnf(prove_answer, negated_conjecture)

PUZ035-5.p Knights and Knaves #36

On an island, there live exactly two types of people: knights and knaves. Knights always tell the truth and knaves
always lie. Ilanded on the island, met two inhabitants, asked one of them: ”Is one of you a knight?” and he answered
me. What can be said about the types of the asked and the other person depending on the answer I get?
truth(isa(p, knight)) or truth(isa(p, knave)) cnf(everyone_a_knight_or_knave, axiom)

truth(isa(p, knight)) = - truth(isa(p, knave)) cnf(not_both_a_knight_and_knave, axiom)

(truth(isa(p, knight)) and says(p, s)) = truth(s) cnf(knights_make_true_statements; , axiom)

(truth(s) and says(p, s)) = truth(isa(p, knight)) cnf(knights_make_true_statements,, axiom)

truth(or(a,b)) = (truth(a) or truth(b)) cnf(ory, axiom)

truth(a) = truth(or(a,b)) cnf(org, axiom)

truth(b) = truth(or(a,b)) cnf(ors, axiom)

says(asked, or(isa(asked, knight), isa(other, knight))) enf(says_yes, axiom)

truth(isa(asked, z)) = —truth(isa(other,y)) cnf(query, negated_conjecture)

PUZ035-6.p Knights and Knaves #36

On an island, there live exactly two types of people: knights and knaves. Knights always tell the truth and knaves
always lie. Ilanded on the island, met two inhabitants, asked one of them: ”Is one of you a knight?” and he answered
me. What can be said about the types of the asked and the other person depending on the answer I get?
truth(isa(p, knight)) or truth(isa(p, knave)) cnf(everyone_a_knight_or_knave, axiom)

truth(isa(p, knight)) = - truth(isa(p, knave)) cnf(not_both_a_knight_and_knave, axiom)

(truth(isa(p, knight)) and says(p, s)) = truth(s) cnf(knights_make_true_statements;, axiom)

(truth(s) and says(p, s)) = truth(isa(p, knight)) cnf(knights_make_true_statements,, axiom)

truth(or(a, b)) = (truth(a) or truth(b)) cnf(ory, axiom)

truth(a) = truth(or(a,b)) cnf(org, axiom)

truth(b) = truth(or(a,b)) cnf(ors, axiom)

truth(c) or truth(not(c)) enf(noty , axiom)

truth(c) = - truth(not(c)) cnf(notsg, axiom)

says(asked, not(or(isa(asked, knight), isa(other, knight)))) cnf(says_yes, axiom)

truth(isa(asked, z)) = - truth(isa(other,y)) cnf(query, negated_conjecture)
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PUZ035-7.p Knights and Knaves #36

On an island, there live exactly two types of people: knights and knaves. Knights always tell the truth and knaves
always lie. I landed on the island, met two inhabitants, asked one of them: ”Is one of you a knight?” and he answered
me. What can be said about the types of the asked and the other person depending on the answer I get?
truth(isa(p, knight)) or truth(isa(p, knave)) cnf(everyone_a_knight_or_knave, axiom)

truth(isa(p, knight)) = - truth(isa(p, knave)) cnf(not_both_a_knight_and_knave, axiom)

(truth(isa(p, knight)) and reply(p, ¢, yes)) = truth(q) cnf(knights_make_true_statements;, axiom)

(truth(q) and reply(p, ¢, yes)) = truth(isa(p, knight)) cnf(knights_make_true_statements,, axiom)

(truth(q) and truth(isa(p, knight))) = reply(p, g, yes) cnf(knights_make_true_statements,, axiom)

truth(q) or truth(isa(p, knight)) or reply(p, ¢, yes) enf(knights_make_true_statements,, axiom)

reply(p, g, yes) or reply(p, ¢, no) cnf(yes_or_no, axiom)

reply(p, ¢, yes) = —reply(p, ¢, no) cnf(not_yes_and_no, axiom)

truth(c) or truth(not(c)) cnf(truey, axiom)

truth(c¢) = - truth(not(c)) cnf(trueq, axiom)

truth(or(a, b)) = (truth(a) or truth(b)) cenf(ory, axiom)

truth(a) = truth(or(a,b)) cnf(org, axiom)

truth(b) = truth(or(a,b)) cnf(ors, axiom)

(reply(asked, or(isa(asked, knight), isa(other, knight)), ) and truth(isa(asked, z))) = —truth(isa(other,y)) cnf(prove_ans

PUZ036-1.005.p TopSpin

TopSpin consists of a circular track with 20 pieces numbered 1..20 placed in the track, with a turnstile in the track

that always holds four consecutive pieces. There are three legal moves in TopSpin: slide all the pieces round the track

in either direction, or flip the turnstile. Given any initial board with scrambled pieces on the track, the problem is

to find a sequence of moves that unscrambles the pieces.

—state(pi, p2, P3, Pa, Ps, Pe» P75 P85 P95 P10, P11, P12, P13; P14, P15, P16, P17, P18 P19, P20) cnf(make like_this, negated_conjecture
state(ps, pa, D3, P2, P1, D6, P7> P8, P9, P10s P11, P12, P13, P14, P15, P16, P17, P18, P19 P20) cnf(initial configuration, hypothesis)
state(z1, x2, ¥3, T4, Ts, T, T7, T8, T9, T10, T11, T12, T13, T14, T15, T16, T17, L18, T19, T20) = state(wa, T3, 24, x5, T6, T7, T3, Tg, T10,
state(zy, T2, ¥3, T4, T5, T6, T7, Ts, T9, T10, T11, T12, 13, 14, T15, T16, T17, T18, T19, T20) = state(wao, T1, T2, T3, T4, Ts5, Te, T7, Ts,
state(z1, z2, ¥3, 24, Ts5, T, T7, g, T9, T10, T11, T12, T13, L14, T15, L16, T17, 18, T19, T20) = state(rs, x3, 22,21, Ts, T6, T7, T8, T9, 1

PUZ038-1.p Quo vadis 1

bb is big block (square, size=4 tiles). sl-s4 : 4 small square blocks, size=1 tile v1-v4: 4 vertical blocks, size= 2 tiles

bl: horizontal block, size= 2 tiles el, €2 are the 2 blank tiles It’s a 5x4 playing field to move from the start state to

the goal state. This is a simple goal for testing.

include(’Axioms/PUZ004-0.ax’)

state(bb(0, 5(0)), v1(0, 0),v2(0, 5(5(5(0)))), v3(s(5(0)), 0), va(s(5(0)), 5(s(5(0)))), h(s(s(0)), 5(0)), 51(5(5(5(0))), 5(0)), s2(s(s(s(0
—state(b, vy, ve, v3(s(5(s(0))), 0),v4, h, 81, 82, 83, 84, €1, €2) cnf(goal_state, negated_conjecture)

PUZ039-1.p Quo vadis 2

bb is big block (square, size=4 tiles). sl-s4 : 4 small square blocks, size=1 tile v1-v4: 4 vertical blocks, size= 2 tiles

bl: horizontal block, size= 2 tiles el, e2 are the 2 blank tiles It’s a 5x4 playing field to move from the start state to

the goal state. This is an intermediate goal for testing.

include(’Axioms/PUZ004-0.ax’)

state(bb(o, s(0)), v1(0,0),v2(0, 5(s(s(0)))), v3(s(5(0)), 0), va(s5(5(0)), 5(s(5(0)))), h(s(5(0)), 5(0)), s1(5(5(5(0))), 5(0)), s2(s(s(s(0
—state(b, vy, va, v3, v4(s(5(0)), 8(5(0))), h, $1, S2, S3, S4, €1, €2) cnf(goal _state, negated_conjecture)

PUZ040-1.p Quo vadis 3

bb is big block (square, size=4 tiles). sl-s4 : 4 small square blocks, size=1 tile v1-v4: 4 vertical blocks, size= 2 tiles

bl: horizontal block, size= 2 tiles el, e2 are the 2 blank tiles It’s a 5x4 playing field to move from the start state to

the goal state. This is an intermediate goal for testing.

include(’Axioms/PUZ004-0.ax’)

state(bb(o, 5(0)), v1(0,0),v2(0, 5(s(s(0)))), v3(s(s(0)), 0), va(s(s5(0)), 5(s(5(0)))), h(s(s5(0)), 5(0)), s1(5(5(5(0))), 5(0)), s2(s(s(s(0
- state(bb(o, 0),v1,v9, V3, V4, h, 1, S2, S3, 84, €1, €2) cnf(goal_state, negated_conjecture)

PUZ041-1.p Quo vadis 4

bb is big block (square, size=4 tiles). sl-s4 : 4 small square blocks, size=1 tile v1-v4: 4 vertical blocks, size= 2 tiles

bl: horizontal block, size= 2 tiles el, €2 are the 2 blank tiles It’s a 5x4 playing field to move from the start state to

the goal state. This is the true goal from the puzzle.

include(’Axioms/PUZ004-0.ax’)

state(bb(0, (0)), v1(0, 0),v2(0, 5(s(5(0)))), v3(s(5(0)), 0), va(s(s(0)), 5(s(5(0)))), h(s(s(0)), 5(0)), 51(5(5(5(0))), 5(0)), s2(s(s(s(0

—state(bb(s(s(s(0))), s(0)), v1,v2,vs,v4, h, $1, S2, 3, S4, €1, €2) cnf(goal_state, negated_conjecture)
PUZ042-1.p Quo vadis 5
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bb is big block (square, size=4 tiles). sl-s4 : 4 small square blocks, size=1 tile v1-v4: 4 vertical blocks, size= 2 tiles

bl: horizontal block, size= 2 tiles el, €2 are the 2 blank tiles It’s a 5x4 playing field to move from the start state to

the goal state. This is a medium goal for testing.

include(’Axioms/PUZ004-0.ax”)

state(bb(0, s(0)), v1(0, 0),v2(0, 5(5(5(0)))), v3(5(5(0)), 0), va(5(5(0)), 5(s(5(0)))), h(s(5(0)), 5(0)), 51(5(5(5(0))), 5(0)), s2(5(s(s(0

- state(b, vy, ve, v3, Vg, h(s(s(s(0))), s(0)), s1, S2, 83, 84, €1, €2) cnf(goal_state, negated_conjecture)

PUZ043-1.p Mars and Venus axioms
include(’Axioms/PUZ001-0.ax’)

PUZ044-1.p Truthtellers and Liars axioms for two types of people
Axioms for two types of people; truthtellers and liars.
include(’Axioms/PUZ002-0.ax’)

PUZ045-1.p Truthtellers and Liars axioms for three types of people
Axioms for three types of people; truthtellers, liars and normal people.
include(’Axioms/PUZ003-0.ax’)

PUZ046-1.p Quo vadis axioms
include(’Axioms/PUZ004-0.ax”)

PUZ04741.p Taking the wolf, goat, and cabbage across river

(p(south, south, south, south, start) and Vt: (p(south, north, south, north,¢) = p(north, north, south, north, go_alone(t))) and

p(south, north, south, north, go_alone(¢1))) and Viq: (p(south, south, north, south,¢2) = p(north, south, north, south, go_alone
(south, south, north, south, go_alone(t3))) and Vt4: (p(south, south, south, north, ¢4) = p(north, north, south, north, take_wol
(south, south, south, north, take_wolf(¢5))) and Vtg: (p(south, south, north, south,ts) = p(north, north, north, south, take_wo

p(south, south, north, south, take_wolf(¢7))) and Vz,y, u: (p(south, x, south, y,u) = p(north,z, north, y, take_goat(u))) and V:
(south, 1, south, y1, take_goat(v))) and Vts: (p(south, north, south, south, ts) = p(north, north, south, north, take_cabbage(t
(south, north, south, south, take_cabbage(tg))) and Vu: (p(south, south, north, south, u;) = p(north, south, north, north, tak

p(south, south, north, south, take_cabbage(v1)))) = 3z: p(north, north, north, north, z) fof(thm; o, conjecture)

PUZ047-1.p Taking the wolf, goat, and cabbage across river
south, south, south, south, start) cnf(thm100;, negated_conjecture)

P

p(south, north, south, north, a) = p(north, north, south, north, go_alone(a)) cnf(thm1002, negated_conjecture)
p(north, north, south, north,a) = p(south, north, south, north, go_alone(a)) cnf(thm1003, negated_conjecture)
p(south, south, north, south,a) = p(north, south, north, south, go_alone(a)) cnf(thm1004, negated_conjecture)
p(north, south, north, south, a) = p(south, south, north, south, go_alone(a)) cnf(thm1005, negated_conjecture)
p(south, south, south, north,a) = p(north, north, south, north, take_wolf(a)) cnf(thm100g, negated_conjecture)
p(north, north, south, north,a) = p(south, south, south, north, take_wolf(a)) cnf(thm1007, negated_conjecture)
p(south, south, north, south,a) = p(north, north, north, south, take_wolf(a)) cnf(thm100g, negated_conjecture)
p(north, north, north, south, a) = p(south, south, north, south, take_wolf(a)) cnf(thm100g, negated_conjecture)
p(south, a, south, b, ¢) = p(north, a, north, b, take,goat( ) cnf(thm1004¢, negated_conjecture)

p(north, a, north, b, ¢) = p(south, a, south, b, take_goat(c)) cnf(thm100;1, negated_conjecture)

p(south, north, south, south, a) = p(north, north, south, north, take_cabbage(a)) cnf(thm100;5, negated_conjecture)
p(north, north, south, north, a) = p(south, north, south, south, take_cabbage(a)) cnf(thm100;3, negated_conjecture)
p(south, south, north, south, a) = p(north, south, north, north, take_cabbage(a)) cnf(thm10014, negated_conjecture)
p(north, south, north, north, a) = p(south, south, north, south, take_cabbage(a)) cnf(thm100;5, negated_conjecture)

= p(north, north, north, north, a) enf(thm10046, negated _conjecture)

PUZ04775.p TPS problem THM100A

A naive formalization of the problem of moving man wolf goat cabbage from south to north side of river.

a: $tType thf(a_type, type)

b: $tType thf(b_type, type)

cN: a thf(cN, type)

cPra—a—a—a—b— %o thi(cP, type)

cD:b—b thf(cD, type)

cS:a thf(cS, type)

cG:b—b thf(cG, type)

cW:b—b thf(cW, type)

cL:b—b  thf(cL, type)

cO: b thf(cO, type)

(cP@cS@cS@cSQcS@cO and Vi: b: ((cP@cS@cN@cS@cN@t) = (cP@cNQcNQcS@QcNQ(cL@t))) and Vt;: b ((CP@CN@CN@C
(cP@cS@cNQcS@cNQ(cL@t;))) and Vig: b: ((cP@cSQcSQcNQcSQty) = (cPQcNQcSQcNQcSQ(cLQty))) and Vis: b: ((cPQ
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(cP@cS@cS@cN@cS@(

(cP@cS@cS@QcSQcNQ(cW@ts))) and Vig: b: ((cP@cSQcSQcNQcSQtg) = (cPQcNQcNQcNQcSQ(cWQtg))) and Vir: b: ((cP
(cP@cS@cS@QcN@QcSQ(cW@tr))) and Va: a,y: a,u: b: ((cPQcSQzrQcSQyQu) = (cPQcNQzrQcNQy@(cGQu))) and Vz1: a,y:
(cP@QcS@Qz1@cSQy, @Q(cGQv))) and Vig: b ((CP@CS@CN@CS@CS@tg) (cP@cN@cN@cSQcN@(cD@tg))) and Vig: b: ((cPQc
(cP@cS@cNQcSQcSQ(cDQty))) and Vuq: b: ((cPQcSQcSQcNQcSQup) = (cPQcN@cSQcNQcN@(cDQuy))) and Voq: b: ((cF
(cP@cS@cS@cN@cSQ(cDQuy)))) = Fz: b: (cPQcNQcNQcNQcN@z) thf(cTHM100A, conjecture)

PUZ048-1.p Quo vadis 6 - initial to intermediate

bb is big block (square, size=4 tiles). sl-s4 : 4 small square blocks, size=1 tile v1-v4: 4 vertical blocks, size= 2 tiles
bl: horizontal block, size= 2 tiles el, e2 are the 2 blank tiles It’s a 5x4 playing field to move from the start state to
the goal state. This is the true goal from the puzzle.
include(’Axioms/PUZ004-0.ax’)

state(bb(o, $(0)), v1(0, 0),v2(0, s(s(s(0)))), v3(s(s(0)), 0),v4(s(s(0)), s
- State(bb(s(s(o))’ S(S(O)))v U1 (Oa 0)7 v2(07 S(O)), ’03(0, 5(8(0)) ’ 1)4(0, 5(
PUZ049-1.p Quo vadis 6 - intermediate to final

bb is big block (square, size=4 tiles). sl-s4 : 4 small square blocks, size=1 tile v1-v4: 4 vertical blocks, size= 2 tiles

bl: horizontal block, size= 2 tiles el, e2 are the 2 blank tiles It’s a 5x4 playing field to move from the start state to

the goal state. This is the true goal from the puzzle.

include(’Axioms/PUZ004-0.ax’)

state(bb(s(s(0)), s(s(0))), v1(0, 0),v2(0, 5(0)), v3(0, 5(5(0))), va(0,5(5(5(0)))), h(s(s(s(5(0)))), 0), s1(5(5(0)), 0), 52(5(s(0)), 5(0))

—state(bb(s(s(s(0))), s(0)), v1,v2,v3,v4, h, 81, S2, 3, S4, €1, €2) cnf(goal_state, negated_conjecture)

cL@t3))) and Vi4: b: ((cP@QcSQcS@QcS@cN@t,) = (cPQcN@cNQcSQ@QcNQ(cW@ty))) and Vis: b: ((cP¢

PUZ050-1.p Quo vadis 6 - initial to intermediate

bb is big block (square, size=4 tiles). sl-s4 : 4 small square blocks, size=1 tile v1-v4: 4 vertical blocks, size= 2 tiles
bl: horizontal block, size= 2 tiles el, €2 are the 2 blank tiles It’s a 5x4 playing field to move from the start state to
the goal state. This is the true goal from the puzzle.

include(’Axioms/PUZ004-0.ax")

PUZ051-1.p Quo vadis 6 - intermediate to final

bb is big block (square, size=4 tiles). sl-s4 : 4 small square blocks, size=1 tile v1-v4: 4 vertical blocks, size= 2 tiles

bl: horizontal block, size= 2 tiles el, e2 are the 2 blank tiles It’s a 5x4 playing field to move from the start state to

the goal state. This is the true goal from the puzzle.

include(’Axioms/PUZ004-0.ax’)

state(bb(o, 0),v1(s(s(0)), 0), va(0, 5(s(5(0)))), v3(0, 5(5(0))), va(s(s(5(0))), s(s(0))), h(s(s(s(s(0)))), 0), 51(s(5(0)), 5(0)), s2(s(s(c

— state(bb(s(s(s(0))), s(0)), v1, v, vs, V4, h, S1, S2, S3, S4, €1, €2) cnf(goal_state, negated_conjecture)

PUZ054-1.p Take black and white balls from a bag
Start with a bag with 10 white balls and 9 black balls. Take out two balls: if they have the same color, put a black
ball back; if they have a different color, put a white ball back. The last ball left cannot be white.

P(s(s(s(s(s(s(s(s(s(s(n0)))))))))), s(s(s(s(s(s(s(s(s(n0))))))))))  cnf(initial state, axiom)

p(s(s(x)),y) = p(z,s(y)) cnf(two_whites_out_one_black_in, axiom)
p(z,s(s(y))) = p(z,s(y)) cnf(two_blacks_out_one_black_in, axiom)
p(s(x),s(y)) = p(s(x),y) cnf(two_different _balls_out_one_white_in, axiom)
=p(s(no), no) cnf(goal_state, negated_conjecture)

PUZ055-1.p Show that Sam Loyd’s fifteen-puzzle is not solvable

The classic fifteen-puzzle with the 14 and 15 interchanged. Show that it is not solvable by showing satisfiability of

the following problem.

state(l(nq,l(na, l(ns, l(ng, l(end, l(ns,l(ng, {(n7,l(ng, l(end, [(ng, l(n10, {(n11, l(n12, {(end, [(n13, {(n15, [(n14, {(z, [(end, nil)))))))
—state(l(ny,1(ng, l(ns, l(ng, l(end, l(ns, l(ne, l(n7, l(ns, l(end, I(ng, I(n10, {(n11, l(n12, l(end, I(n13, I(n14, [(n15, [(z, [(end, nil)))))
l(z,l(a,r)) =l a,l(z,r)) or a =end cnf(shift_sideways, axiom)

Wz, l(a,l(b,l(c,l(d,l(e,m)))))) = l(e,l(a,l(b,l(c,l(d,l(x,1)))))) cnf(shift_up_down, axiom)
PUZ056-1.p Tower of Hanoi

state(nextto(on(small, on(medium, on(large, pin(nq)))), nextto(pin(nz), pin(ns)))) cnf(initial state, axiom)

- state(nextto(pin(n; ), nextto(pin(ns ), on(small, on(medium, on(large, pin(nz))))))) cnf(final_state, negated_conjecture)
nextto(z, y) = nextto(y, x) cnf(nextto_commutative, axiom)

nextto(z, nextto(y, z)) = nextto(nextto(x,y), 2) cnf(nextto_associative, axiom)

(fits(z, b) and fits(z,a)) = nextto(on(zx,a),b) = nextto(a,on(x,b)) cnf(a_move, axiom)

fits(small, pin(n)) cnf(fits;, axiom)



24

fits(medium, pin(n)) cenf(fitsy, axiom)
ﬁts(large7 pin(n)) cnf(fitsz, axiom)
fits(small, on(medium, a)) cnf(fitsy, axiom)
fits(medium, on(large, a)) cenf(fitss, axiom)
fits(small, on(large, a)) cenf(fitsg, axiom)

PUZ056-2.005.p Towers of Hanoi k=05
Each instance encodes Tower of Hanoi with n discs as a reachability problem.
p(i,t1,ta,t3,t4) = p(Jj,t1,t2,1t3,14) enf(ruley, axiom)
(p(to, 4, ta,t3, ts) and neq(to, ) and neq(tg,j)) = p(to,J, t2,t3,t4) cnf(rules, axiom)
(p(to,t1,1,t3,t4) and neq(to,?) and neq(to,j) and neq(ty,:) and neq(ty,7)) = p(to,t1,],t3,t4)
(p(to, t1,t2,1,t4) and neq(to, 7) (

) ) (

(p(to,t1,to,ts,1) and neq(to,?) and neq(to,j) and neq(t1,¢) and neq(t1, ) and neq(ts,?) and neq(t
p(to, t1,t2,13,7) cnf(rules, axiom)

—neq(so, So) cnf(neq; , axiom)

neq(so, 51) cnf(neq,, axiom)

neq(so, s2) cnf(neqs, axiom)

neq(si1, So) cnf(neq,, axiom)

—neq(s1, 1) cnf(neqy, axiom)

neq(si, s2) cnf(neqg, axiom)

neq(sz, So) cnf(neqy,, axiom)

neq(ss, $1) cnf(neqg, axiom)

—neq(sq, s2) cnf(neqq, axiom)

p(s0, S0, S0, S0, S0) cnf(init, axiom)

—p(s2, $2, 82, 82, $2) cnf(goal, negated_conjecture)

PUZ056-2.010.p Towers of Hanoi k=10

Each instance encodes Tower of Hanoi with n discs as a reachability problem.

p(l tl, tg, tg, t47 t5, t6, t7, tg, tg) = p(], tl, t27 tg, t4, t5, tg, t7, tg, tg) cnf(rulel, axiom)

(p(t()7 1, t27 t3, t4, t57 tG, t7, tg, tg) and neq(to, ) and neq(t(hj)) = p(to,j, tQ, tg, t47 t57 t6, t7, t87 tg)

) cn
and neq(tg,j) and neq(t1,7) and neq(t1,j) and neq(ts, i) and neq(ts
) 2,

(rules, axiom)

f
7])) = p(thtlatQaj7t4)
j) and neq(ts,4) and nec

cnf(ruley, axiom)

(p(t07t1a27t37t4at57t6at77t87t9) and neq(t07 ) and neq(t07 ) and HGQ(tlai) and neq(thj)) = p(thtlaj7 t37t47t57t63t77t8at9)
(p(to, t1,t2, 4, ta, t5, te, t7, ts, tg) and neq(to,¢) and neq(to, j) and neq(t;, ) and neq(t1,5) and neq(ts,i) and neq(tz,j)) =

to,t1,t2, j, ta, ts, te, t7, ts, to) cnf(ruley, axiom)

(p(to,t1,to,ts,1,ts5,t6, 7, ts, tg) and neq(tp,¢) and neq(tg,j) and neq(t1,i) and neq(t1,j) and neq(ts,¢) and neq(ts, j) and ne

(p(to, t1,t2, ts, ta, 4, te, t7, ts, tg) and neq(to, i) and neq(to, j) and neq(t1,4) and neq(t1,7) and neq(ts, ) and neq(tq, j) and nec

p(
p
p(to, t1,ta,1s, 4, t5,te, b7, ts, tg) cnf(rules, axiom)
p
p(

to, tl, tg, t3, t4 j, t6, t7, tg, tg) Cnf(ruleg, aXlOHl)

(p(to,t1,to,ts,ta, ts, 1,17, ts, to) and neq(to,?) and neq(tg,j) and neq(t1,i) and neq(ty,j) and neq(ts, ) and neq(ts, j) and ne

p(t07 tlv t27 t37 t4a t5a ]7 t77 t87 t9) Cnf(rule75 aXlom)

(p(to,t1,to,ts, ta, ts, ts, 1, ts, tg) and neq(to,¢) and neq(tg,j) and neq(t1,¢) and neq(t1,j) and neq(ts, ) and neq(ts, j) and ne

p(t07 tla t27 t37 t47 t57 tGa J7 t87 t9> Cnf(rUI687 aXlom)

(p(to, t1,t2, ts, ta, ts, te, tr, i, tg) and neq(to, i) and neq(to, j) and neq(t1,4) and neq(t1,7) and neq(ts, ) and neq(tq, j) and nec

p(to, t1,t2,t3,ta, 5, s, t7, 4, to) cnf(ruleg, axiom)

(p(to,t1,to,ts, ta, ts, te, t7, ts, 1) and neq(tp,?) and neq(tg,j) and neq(t1,i) and neq(ty,j) and neq(ts,¢) and neq(ts, j) and ne

p(tOv tlv t27 t37 t47 t5a t6a t7a tSa j) Cnf(ruleloa aXIOm)

—neq(so, So) cnf(neq;, axiom)

neq(so, $1) cnf(neqs,, axiom)

neq(so, s2) cnf(neqs, axiom)

neq(si, so) cnf(neqy, axiom)

—neq(s1, 1) cnf(neqs, axiom)

neq(s1, s2) cnf(neqq, axiom)

neq(sa, So) cnf(neqy,, axiom)

neq(sz, s1) cnf(neqg, axiom)

—neq(se, s2) cnf(neqq, axiom)

p(S0, S0, S0, S0, S0 50, S0, S0, S0, S0) cnf(init, axiom)
= p(Sa, S2, S2, S2, S, S2, S2, S2, S2, S2) cnf(goal, negated_conjecture)

PUZ057-1.p Show the Hanoi problem is not solvable anymore

Move blocks from pin to pin, until a goal configuration is reached. Some rules are removed: one can only move a

block to a pin next to it; one cannot place the small block on the large block.

state(nextto(on(small, on(medium, on(large, pin(n1)))), nextto(pin(nz), pin(ns)))) cnf(initial state, axiom)
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- state(nextto(pin(ng ), nextto(pin(ns), on(small, on(medium, on(large, pin(ns))))))) cnf(final _state, negated_conjecture)
nextto(z, nextto(y, z)) = nextto(nextto(z, y), 2) cnf(nextto_associative, axiom)

(fits(z, b) and fits(z,a)) = nextto(on(x,a),b) = nextto(a,on(x,b)) cnf(a_move, axiom)

fits(small, pin(n)) cenf(fitsy, axiom)

fits(medium, pin(n)) cnf(fitsg, axiom)

fits(large, pin(n)) cnf(fitss, axiom)

fits(small, on(medium, a)) cnf(fitsy, axiom)

fits(medium, on(large, a)) cnf(fitss, axiom)

PUZ058-1.p Show the Hanoi problem is not solvable anymore
Move blocks from pin to pin, until a goal configuration is reached. Some rules are removed: one cannot move the
medium block onto the second pin directly.

state(nextto(on(small, on(medium, on(large, pin(n1)))), nextto(pin(nz), pin(ns)))) cnf(initial state, axiom)

- state(nextto(pin(n; ), nextto(pin(ns ), on(small, on(medium, on(large, pin(nz))))))) cnf(final_state, negated_conjecture)
nextto(z, y) = nextto(y, x) cnf(nextto_commutative, axiom)

nextto(z, nextto(y, z)) = nextto(nextto(x, y), 2) cnf(nextto_associative, axiom)

(fits(z, b) and fits(z,a)) = nextto(on(zx,a),b) = nextto(a,on(x,b)) cnf(a_move, axiom)
fits(small, pin(n)) cnf(fitsy, axiom)

fits(medium, pin(n)) or n = nq cnf(fitsy, axiom)

fits(large, pin(n)) cnf(fitsg, axiom)

fits(small, on(medium, a)) cenf(fitsy, axiom)

fits(medium, on(large, a)) cnf(fitss, axiom)

fits(small, on(large, a)) cnf(fitsg, axiom)

PUZ059-1.p Quo vadis 7 - an unreachable state

bb is big block (square, size=4 tiles). sl-s4 : 4 small square blocks, size=1 tile v1-v4: 4 vertical blocks, size= 2 tiles
bl: horizontal block, size= 2 tiles el, €2 are the 2 blank tiles It’s a 5x4 playing field to move from the start state to
the goal state. This is a simple goal for testing.
include(’Axioms/PUZ004-0.ax")

state(bb(o, 5(0)), v1(0, 0), v2(0, 5(5(5(0)))), v3(s(s(0)), 0), va(s(s(0)), s(s(5(0)))), h(s(s(0)), 5(0)), s51(5(5(5(0))), 5(0)), s2(s(s(s(0
—state(bb(o, s(0)),v1 (0, 0),v2(s(s(s5(0))), 0), v3(s(0), s(5(s(0)))), va(s(s(s(s(0))

PUZ06041.p Food problems

Vpeanuts, john, bill, sue, apples, chicken: ((Vz: (food(z) = likes(john,x)) and food(apples) and food(chicken) and Vz: (Jy: (e
food(x)) and eats(bill, peanuts) and alive(bill) and Vz: (eats(bill,z) = eats(sue,x)) and Vy: (alive(y) = Vz: not_killed_by(z
likes(john, peanuts)) fof(prove_this, conjecture)

PUZ061+1.p Food problems

Vpeanuts, john, bill, sue, apples, chicken: ((Vz,y: ((alive(y) and eats(y, chicken)) = likes(y,x)) and Vz: (food(z) =
likes(john, )) and food(apples) and food(chicken) and Va: (Jy: (eats(y, x) and not_killed_by(y, z)) = food(z)) and eats(bill
eats(sue, z)) and Vy: (alive(y) = Vz: not_killed_by(y,z))) = likes(john, peanuts)) fof(prove_this, conjecture)

PUZ062-2.p Problem about mutilated chessboard problem

cin(v_A, c_Finite__Set_OFinites, tc_set(t-a)) = (c.in(vx,v_A,t_a) or c_Finite__Set_Ocard(c_insert(v_x,v_A,t.-a),t.a) =
c_Suc(c_Finite__Set_Ocard(v_A,t_a))) cnf(cls_Finite__Set_Ocard__insert__disjoint,, axiom)

c_in(v_G, ¢_Finite__Set_OFinites, tc_set(t_a)) = c_in(c_inter(v_F,v_G,t_a), c_Finite__Set_OFinites, tc_set(t_a)) cnf(cls_Fini
c_in(v_t, c-Mutil_Otiling(c_Mutil_Odomino, tc_prod(tc_nat, tc_nat)), tc_set(tc_prod(tc_nat, tc_nat))) = c_in(v_t, c_Finite__Set_
cin(v_c, cinter(v_A,v_B,t.a),t-a) = c.in(v_c,v_B,t_a) cnf(cls_Set_Olnt__iff;, axiom)

(cin(vc,v_B,t-a) and c.in(v_c,v_A,t.a)) = c.in(v_c,cinter(v_A,v_B,t.a),t_a) cnf(cls_Set_Olnt__iffs, axiom)

cin(v_x, cinsert(vx,v_A,t.a),ta) cnf(cls_Set_Oinsert__iffy, axiom)

= c_in(v_c, c_emptyset, t_a) cnf(cls_Set_Oempty_-iff,,, axiom)

c_in(v_t, c-Mutil_Otiling(c_-Mutil_Odomino, tc_prod(tc_nat, tc_nat)), tc_set(tc_prod(tc_nat, tc_nat))) cnf(cls_conjecture, ne
c_Finite__Set_Ocard(c_inter(c_Mutil_Ocoloured(cy), v_t, tc_prod(tc_nat, tc_nat)), tc_prod(tc-nat, tc_nat)) = c_Finite__Set_Ocarc
c_inter(v_a, v_t, tc_prod(tc_nat, tc_nat)) = c_emptyset cnf(cls_conjecture,, negated_conjecture)
c_inter(c_Mutil_Ocoloured(cy), v_a, tc_prod(tc-nat, tc_nat)) = c_insert(c_Pair(v_i, v_j, tc_nat, tc_nat), c_emptyset, tc_prod(tc_na
c_inter(c_Mutil_Ocoloured(c_Suc(cp)), v-a, tc_prod(tc_nat, tc_nat)) = c_insert(c_Pair(v_m, v_n, tc_nat, tc_nat), c_emptyset, tc_pr
c_Finite__Set_Ocard(c_insert(c_Pair(v_i, v_j, tc_nat, tc_nat), c_inter(c_Mutil_Ocoloured(cg), v_t, tc_prod(tc_nat, tc_nat)), tc_prod
c_Finite__Set_Ocard(c_insert(c_Pair(v_m, v_n, tc_nat, tc_nat), c_inter(c_Mutil_Ocoloured(c_Suc(cp)), v_t, tc_prod(tc_nat, tc_nat)

PUZ063-1.p Problem about mutilated chessboard problem

include(’ Axioms/MSC001-1.ax’)

include(’ Axioms/MSC001-0.ax’)

c-in(c-insert(c_Pair(v_, v_j, tc_nat, tc_nat), c-insert(c_Pair(v_i, c_Suc(v_j), tc_nat, tc_nat), c_emptyset, tc_prod(tc_nat, tc_nat)), t
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c_in(c_insert(c_Pair(v_i, v_j, tc_nat, tc_nat), c_insert(c_Pair(c_Suc(v_i), v_j, tc_nat, tc_nat), c_emptyset, tc_prod(tc_nat, tc_nat)), t
(c-in(v_a,v_A, tcset(t-a)) and c_in(v_t, c-Mutil_Otiling(v_A, t_a), tc_set(t_a)) and c_inter(v_a, v_t,t_a) = c_emptyset) =
c_in(c_union(v_a, v_t, t-a), c-Mutil_Otiling(v_A, t_a), tc_set(t-a)) cnf(cls-Mutil_Otiling_OUn,), axiom)

c_in(c_emptyset, c_ Mutil_Otiling(v_A, t_a), tc_set(t_a)) cnf(cls_Mutil_Otiling_Oempty,,, axiom)

c_union(c_union(v_A,v_B,t_a),v_C,t.a) = c_union(v_A, c_union(v_B,v_C,t.a), t-a) cnf(cls_Set_OUn__assocy, axiom)
c_in(v_u, c.Mutil_Otiling(v_A, t_a), tc_set(t_a)) cnf(cls_conjecture, negated _conjecture)

c_inter(c_emptyset, v_u, t_a) = c_emptyset cnf(cls_conjecture,, negated_conjecture)

= c.in(c-union(c_emptyset, v_u, t_a), cZ Mutil_Otiling(v_A, t_a), tc_set(t-a)) cnf(cls_conjecture,, negated_conjecture)
PUZ063-2.p Problem about mutilated chessboard problem

c_in(v_u, c.Mutil_Otiling(v_A, t_a), tc_set(t_a)) cnf(cls_conjecture, negated _conjecture)

= c_in(c_union(c_emptyset, v_u, t_a), c.Z Mutil_Otiling(v_A, t_a), tc_set(t_a)) cnf(cls_conjecture,, negated _conjecture)

c_union(c_emptyset, vy, t-a) = v_y cnf(cls_Set_OUn__empty__left, axiom)

PUZ064-1.p Problem about mutilated chessboard problem
include(’ Axioms/MSC001-1.ax’)
include(’Axioms/MSC001-0.ax’)

c_in(c_insert(c_Pair(v_i, v_j, tc_nat, tc_nat), c_insert(c_Pair(v_i, c_Suc(v_j), tc_nat, tc_nat), c_emptyset, tc_prod(tc_nat, tc_nat)), t
c_in(c-insert(c_Pair(v_, v_j, tc_nat, tc_nat), c_insert(c_Pair(c_Suc(v_i), v_j, tc_nat, tc_nat), c_emptyset, tc_prod(tc_nat, tc_nat)), t
(c-in(v-a,v_A, tcset(t-a)) and c_in(v_t, c-Mutil_Otiling(v_A, t_a), tc_set(t_-a)) and c_inter(v_a, v_t,t_a) = c_emptyset) =
c_in(c_union(v_a, v_t, t-a), c-Mutil_Otiling(v_A, t_a), tc_set(t-a)) enf(cls - Mutil_Otiling_OUn,, axiom)

c_in(c_emptyset, c_ Mutil_Otiling(v_A, t_a), tc_set(t_a)) cnf(cls_Mutil_Otiling_Oempty,,, axiom)
c_union(c_union(v_A,v_B,t_a),v_C,t.a) = c_union(v_A, c_union(v_B,v_C, t_a), t_a) cnf(cls_Set_OUn__assocy, axiom)
c-in(v_a, v_A, tcset(t-a)) cnf(cls_conjecture,, negated_conjecture)

c_in(v_t, c.Mutil_Otiling(v_A, t_a), tc_set(t-a)) cnf(cls_conjecture; , negated _conjecture)

c_inter(v_a, v_t,t_a) = c_emptyset cnf(cls_conjecture,, negated_conjecture)

c_in(v_u, c.Mutil_Otiling(v_A, t_a), tc_set(t_a)) cnf(cls_conjectures, negated _conjecture)

c_inter(c_union(v_a, v_t, t_a), v_u, t_a) = c_emptyset cnf(cls_conjecture,, negated_conjecture)

= c.in(c-union(c_union(v_a, v_t, t-a), v_u, t-a), c- Mutil_Otiling(v_A, t_a), tc_set(t-a)) cnf(cls_conjectures, negated _conjecture

(c-inter(v_t, v_u, t-a) = c_emptyset and c_in(v_u, c-Mutil_Otiling(v_A, t_a), tc_set(t-a))) = c_in(c_union(v_t, v_u,t_a), c-Mutil

PUZ064-2.p Problem about mutilated chessboard problem

c_in(v_a, v_A, tcset(ta)) cnf(cls_conjecture,, negated_conjecture)

c-inter(v_a, v_t, t_a) = c_emptyset cnf(cls_conjecture,, negated_conjecture)

cin(v_u, cc-Mutil_Otiling(v_A, t_a), tc_set(t-a)) cnf(cls_conjectures, negated_conjecture)

c_inter(c_union(v_a, v_t, t-a), v_u, t_a) = c_emptyset cnf(cls_conjecture,, negated _conjecture)

= c.in(c_union(c_union(v_a, v_t, t-a), v_u, t-a), c. Mutil_Otiling(v_A, t_a), tc_set(t_a)) cenf(cls_conjectures, negated _conjectur
(c_inter(v_t,v_u,t_a) = c_emptyset and c_in(v_u, c.Mutil_Otiling(v_A,t_a), tc_set(t_a))) = c_in(c_union(v_t, v_u,t_a),c_Mutil
(c-in(v_a,v_A, tcset(t-a)) and c_in(v_t, c-Mutil_Otiling(v_A, t_a), tc_set(t_a)) and c_inter(v_a, v_t,t_a) = c_emptyset) =
c_in(c_union(v_a, v_t, t-a), c-Mutil_Otiling(v_A, t_a), tc_set(t-a)) cnf(cls-Mutil_Otiling_OUn,, axiom)
c_Relation_OImage(c_Relation_Odiag(v_A,t-a),v_B,t.a,t_a) = c_inter(v_A,v_B, t.a) cnf(cls_Relation_Olmage__diag,, axio
c_uminus(c_minus(v_A, v_B, tc_set(t-a)), tc_set(t_a)) = c_union(c_uminus(v_A, tc_set(t-a)), v_B, t_a) cnf(cls_Set_OCompl_ ]
c_uminus(c_UNIV, tc_set(t_a)) = c_emptyset enf(cls_Set_OCompl__UNIV__eq,, axiom)

c_minus(v_A, c.uminus(v_B, tc_set(t-a)), tc_set(t_a)) = c_inter(v_A, v_B, t_a) cnf(cls_Set_ODiff__Compl,, axiom)
c_inter(c_.UNIV,v_y,t.a) = v_y cnf(cls_Set_OlInt__UNIV__lefty, axiom)

cin(v_c, cinter(v_A,v_B,t.a),t-a) = c.in(v_c,v_B,t.a) cnf(cls_Set_Olnt__iff;, axiom)

c_union(c_minus(v_B, v_A, tc_set(t-a)), v_A, t_a) = c_union(v_B,v_A,t_a) cnf(cls_Set_OUn__Diff__cancel2, axiom)
c_union(v_A, ¢c_minus(v_B, v_A, tc_set(t.a)),t_.a) = c_union(v_A, v_B, t_a) cnf(cls_Set_OUn__Diff__cancely, axiom)
c_union(c_UNIV,v_B,t.a) = ¢ UNIV cnf(cls_Set_OUn__UNIV__leftg, axiom)

c_union(v_y,v_y,t.a) = v_y cnf(cls_Set_OUn__absorbg, axiom)

c_union(c_union(v_A,v_B,t_a),v_C,t.a) = c_union(v_A, c_union(v_B, v_C, t_a), t-a) cnf(cls_Set_OUn__assocy, axiom)
c_union(c_emptyset, v_y,t-a) = v_y cnf(cls_Set_OUn__empty__left, axiom)

c_union(v_y, c_emptyset, t_a) = v_y cnf(cls_Set_OUn__empty__right, axiom)

c_lessequals(c_union(v_A, v_B,t_a),v_C,tc_set(t_.a)) = clessequals(v_A,v_C, tc_set(t_a)) cnf(cls_Set_OUn__subset__iffy, a
clessequals(c_union(v_A,v_B, t.a), v_C, tc_set(t_a)) = c_lessequals(v_B,v_C, tc_set(t_a)) cnf(cls_Set_OUn__subset__iff; , ax
(clessequals(v_B, v_C, tc_set(t-a)) and c_lessequals(v_A, v_C, tcset(t-a))) = c_lessequals(c_union(v_A, v_B,t_a), v_C, tc_set(t
c_uminus(c_uminus(v_y, tc_set(t-a)), tc_set(t_a)) = v_y cnf(cls_Set_Odouble__complement,, axiom)

= c.in(v_c, c_emptyset, t_a) cnf(cls_Set_Oempty__iff,,, axiom)

c_lessequals(c_emptyset, v_A, tc_set(t_a)) cnf(cls_Set_Oempty__subset],, axiom)

c_in(c-Main_OsubsetI_; (v_A,v_B,t_a), v_A, t_a) or c_lessequals(v_A, v_B, tc_set(t_a)) cnf(cls_Set_Osubsetly, axiom)
(clessequals(v_B, v_A, tc_set(t-a)) and clessequals(v_A, v_B, tc_set(t-a))) = v_.A =v_B cnf(cls_Set_Osubset__antisym,, a



c_lessequals(v_A, v_A, tc_set(t_a))

PUZ065+41.p Sudoku 13273
include(’Axioms/PUZ005+0.ax’)

ssA(ny,ng) =ny

ssA(ni,ng) = ng
SSlA(’rlg7 Tl4) =ns3
ssA(na,n7) = ng
ssA(ns,n7) =ng
ssA(ng,ns) = ny
ssA(ng,ng) = no
ssA(n4, n7) =Ny
ssA(ns,m1) = ny
ssA(ns,n3) =ns
ssA(ng,n1) = ns
ssA(nz,n1) =ng
SSA(’I”L77 714) = Ng
ssA(ng,ns5) = ny
ssA(ng,ng) = ng
ssA(ng,ng) =ny
ssA(ng,ng) = ns

fof(axss3, axiom
fof(axss4, axiom
fof(axsss, axiom
fof(axsse, axiom
fof(axss7, axio
fof(axsss, axio
fof(axssg, axio
fof(axseo, axio
fof(axse1, axio
fof(axsez, axio
fof(axsg3, axio
fof(axseq, axio
fOf(aX365 y axio
fof(axsee, axio
fof(axser, axio
fof(axsgs, axio
fof(axsgg, axiom

PUZ066+1.p Sudoku 19262
include(’Axioms/PUZ005+0.ax’)

ssA(ni,n2) =ng

ssA(ny,ng) = no
ssA(ny,n7) = ns
SSzA(’rlg7 ng) =N1
ssA(na,n3) =ns
ssA(na,ns5) = ng
ssA(ng,ng) =ny
ssA(ng,ng) =ns
SSA(’I”L47 ’I”Lg) = N1
ssA(ns,n1) =ng
ssA(ns,ng) = ns
ssA(ng,ng) = ny
ssA(ny,ns) = ny
SSA(’I”[,77 77,8) = Ng
SSlA(’rlg7 Tll) =Ny
ssA(ng,n7) = ng
ssA(ng,n1) =ny

fof(axsss, axiom
fof(axss4, axiom
fof(axsss, axiom
fof(axsse, axiom
fof(axss7, axiom
fof(axsss, axiom
fof(axssg, axio
fof(axseo, axio
fOf(aX361 y axio
fof(axsez, axio
fof(axses, axio
fof(axsg4, axio
fof(axsgs, axio
fOf(aX366, axio
fof(axser, axio
fof(axses, axio
fof(axseg, axiom

PUZ067+1.p Sudoku 8618
include(’Axioms/PUZ005+0.ax’)

ssA(ni,ng) =ny

ssA(ni,ns) = ny
ssA(ny,ny7) =ng
ssA(ng,na) = ns
SSAA(’I’LQ7 ’I’L4) = N9
ssA(ns,n2) =ns
ssA(ns,ng) = ng
ssA(ng,n1) = ng
ssA(ng,ns) = ng
SSA(’I”L;;7 77,7) =n7
ssA(ng,, Tlg) =Ny
ssA(ns,ne) = ns
ssA(ng,ng) = ns
ssA(ny,ng) =ny
ssA(n7,ng) =ns
SSzA(’rlg7 nl) = N1
ssA(ng,ng) = ny

fof(axsss, axiom
fof(axss4, axiom
fof(axsss, axiom
fof(axsse, axiom
fof(axss7, axiom
fof(axsss, axiom
fof(axssg, axiom
fof(axsgp, axiom
fof(axse , axiom
fof(axsgz, axiom
fof(axses, axiom
fof(axseq, axiom
fof(axses, axiom
fof(axsge, axiom
fof(axsgr, axiom
fof(axses, axiom
fof(axseg, axiom

cnf(cls_Set_Osubset__refly, axiom)
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PUZ068+41.p Monday’s Sudoku
47152386174357314
include(’Axioms/PUZ005+0.ax’)

ssA(ny,ng) = ny fof(axss3, axiom)
ssA(ny,ns) =ny fof(axss4, axiom)
ssA(ny,n7) =ny fof(axsss, axiom)
SSzA(’rlQ7 Tlg) = MNj fOf(aX356, axiom)
ssA(ng,ng) = no fof(axss7, axiom)
ssA(ns,na) = ns fof(axsss, axiom)
ssA(ns,ng) = ng fof(axssg, axiom)
ssA(ng,m1) =ng fof(axsgo, axiom)
SSzA(’I’L47 ’I’L5) =nq fOf(aX361, axiom)
ssA(ng,n7) =nyg fof(axsga, axiom)
ssA(ns,n3) = ny fof(axses, axiom)
ssA(ns,ng) = ns fof(axsps, axiom)
ssA(ng,ng) = ns fof(axsgs, axiom)
ssA(nz,n4) =ny fof(axsgs, axiom)
ssA(nz,ng) =ns fof(axsg7, axiom)
ssA(ng,n1) =n fof(axses, axiom)
ssA(ng,ng) = ny fof(axsgg, axiom)

PUZ068+42.p Monday’s Sudoku
47152386174357314
include(’Axioms/PUZ006+0.ax")
p(ny,ng,ng) fof(axgss, axiom
( ) fof(axss4, axiom
o( ) fof(axsss, axiom
p( ) fof(axss6, axiom
2( ) fof(axss7, axiom
( ) fof(axsss, axiom
o( ) fof(axssg, axio
o( ) fof(axseo, axio
p(’l’L47 ns, nl) fOf(aX361, axio
o( ) fof(axsez, axio
p( ) fOf(aX363, axio
o( ) fof(axseq, axio
o( ) fof(axses, axio
o( ) fof(axsee, axio
p( ) fof(axsgr, axio
p( ) (
)

EEEBEBBEEEEE

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
fof(axsgs, axiom)
fof(axsgg, axiom)
PUZ068-1.p Monday’s Sudoku
47152386174357314

include(’Axioms/PUZ005-0.ax”)

enf(cp, axiom)

)
el(s(n0), s(s(s(s(s(n0))))), 5(s(s(s(s(s(s(n0))))))))  enf(coa, axiom)
el(s(nop), s(s(s(s(s(s(s(np))))))), s(no)) cnf(cps, axiom)
el(s(s(no)), s(s(no)), s(s(s(s(s(nop)))))) cnf(copq, axiom)
el(s(s(no)), s(s(s(s(no)))), s(s(ng))) cnf(cos, axiom)
el(s(s(s(no))), s(s(no)), s(s(s(no)))) enf(cpg, axiom)
el(s(s(s(n0))), s(s(s(s(s(s(s(s(s(n0))))))))), s(s(s(s(s(s(s(s(n0)))))))))  enf(cor, axiom)
el(s(s(s(s(n0)))), s(no), s(s(s(s(s(s(n0)))))))  cnf(cos, axiom)
el(s(s(s(5(n0))). s(s(s(s(s(n0))))). 5(0))  cnf(cop, axiom)
el(s(s(s(s(n0))). s(s(s(s(s(s((n0))))), 5((s(s(s(s(5(n0))))))  enf(ero, axiom)
el(s(s(s(s(s(0))))), 5(5(5(n0))), s(5(5(5(n0)))))  enf(cyy, axiom)
el(s(s(s(s(s(n0))))), s(s(s(s(s(s(n0)))))), s(s(s(n0)))) ~ cnf(cra, axiom)
el(s(s(s(s(s(s(no)))))), s(s(s(s(s(s(s(s(n0)))))))), s(s(s(s(s(n0))))))  cnf(crs, axiom)
el(s(s(s(s(s(s(s(r0))))): 5(5(5(5(n0))), 5(5(5(5((s(s(no)))))  enf(ers, axiom)
el(s(s(s(s(s(s(5(n0))))). s(s(s(s(s(5(5(5(m0)))))), s(5(5(m0))))  enf(ers, axiom)



el(s(s(s(s(s(s(s(s(np)))))))),s(no), s(no)) cnf(ci6, axiom)
el(s(s(s(s(s(s(s(s(s(n0))))))))), s(s(s(s(s(s(s(s(s(n0))))))))), s(s(s(s(no)))))  cnf(ci7, axiom)
PUZ069+1.p Tuesday’s Sudoku

17685232496537132

include(’ Axioms/PUZ005+0.ax’)

SSlA(’rll7 Tll) =Mni fOf(aX353, axiom)
ssA(ni,n3) = ny fof(axss4, axiom)
ssA(ni,n4) =ng fof(axsss, axiom)
ssA(ng,ng) = ng fof(axsse, axiom)
ssA(ng,n7) = ns fof(axss7, axiom)
ssA(n3, ng) = N2y fOf(aX358, axiom)
ssA(ns,n7) =ns fof(axssg, axiom)
ssA(ng,ng) = no fof(axsgo, axiom)
ssA(ng,ns) = ny fof(axse1, axiom)
ssA(ns,m1) = ng fof(axsgs, axiom)
ssA(ns,ng) = ng fof(axsgs, axiom)
ssA(ng,ns5) = ns fof(axsga, axiom)
ssA(ng,ne) = ns fof(axsgs, axiom)
ssA(ny,ng) =ny fof(axsge, axiom)
ssA(ny,ng) = ny fof(axsgr, axiom)
ssA(ng,n2) =ns fof(axsgs, axiom)
SSzA(’rlg7 Tl7) = N2 fOf(anﬁg, axiom)

PUZ069+2.p Tuesday’s Sudoku
1768523249653 7132
include(’ Axioms/PUZ006+0.ax’)
p(ny,ny,ny) fof(axsss, axiom
( ) fof(axgs4, axiom
o( ) fof(axsss, axiom
p( ) fof(axss6, axiom
o( ) fof(axss7, axiom
o( ) fof(axsss, axiom
o( ) fof(axssg, axio
o( ) fof(axseo, axio
p(ng, ns,ng) fof(axse1 , axio
o( ) fof(axsgz, axio
o( ) fof(axsgs, axio
o( ) fof(axseq, axio
o( ) fof(axses, axio
o( ) fof(axsee, axio
p( ) fof(axsg7, axio
p( ) (
)

EEEBBEEEBEE

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
fof(axsgs, axiom)
fof(axsgg, axiom)
PUZ069-1.p Tuesday’s Sudoku
1768523249653 7132

include(’Axioms/PUZ005-0.ax’)

0) )
el(s(no), s(s(s(no))), s(s(s(s(s(s(s(n0))))))))  cnf(coq, axiom)
el(s(no), s(s(s(s(no)))), s(s(s(s(s(s(n0)))))))  enf(cos, axiom)
el(s(s(no)), s(s(s(s(s(s(n0)))))), s(s(s(s(s(s(s(s(n0)))))))))  enf(cos, axiom)
el(s(s(no)), s(s(s(s(s(s(s(n0))))))), s(s(s(s(s(n0))))))  cnf(cos, axiom)
el(s(s(s(no))), s(s(no)), s(s(no))) cnf(cpg, axiom)
el(s(s(s(no))), s(s(s(s(s(s(s(n0))))))), s(s(s(no)))) ~ enf(cor, axiom)
el(s(s(s(s(nop)))), s(s(s(s(no)))), s(s(no))) cnf(cog, axiom)
el(s(s(s(s(n0)))). s(s(s(s(s(10))))), (s(s(s(n0)))))  cnfi(cop, axiom)
el(s(s(s(s(s(n0))))), s(no), s(s(s(s(s(s(s(s(s(10)))))))))) ~ enf(cro, axiom)
el(s(s(s(s(s(no))))), s(s(s(s(s(s(s(s(10)))))))), s(s(s(s(s(s(no)))))))  enf(cr, axiom)
el(s(s(s(s(s((n0))))))s 5(5(s(s(5(0))))). 5(5(5(5(5(0))))))  cnf(cz, axiom)
el(s(s(5(5(5(5(0)))))), s(5(5(s(s(s(r0)))))), 5(5(5(n0)))  cnffcrs, axiom)
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el(s(s(s(s
el(s(s(s(s
el(s(s(s(s

el(s(s(s(s

PUZ07041.p Wednesday’s
759614683295

82415

1)) s(s(s(s(no)
)))))s s(s(s(s(s(s
), s(s(no))

n0)))))))), s(s
Sudoku

include(’Axioms/PUZ005+0.ax’)

ssA(nq,ng) =ny

ssA(ny,ns5) = ns
ssA(n1 n6) =Ny
ssA(na,n7) =ng
ssA(na,ng) =n
ssA(ng,ny) = ny
ssA(ns,ns) = ng
SSA(’I”L47 714) =nsg
ssA(ng,ns5) =ns
ssA(ng,ng) = no
ssA(ns,n1) = ng
ssA(ns,na) = ns
ssA(n7,n3) = ng
ssA(nz,ng) = ng
ssA(nz,ng) = ny
ssA(ng,mq) = nq

ssA(ng,n7) = ns

fof(axss3, axiom
fof(axss4, axiom
fof(axsss, axiom
fof(axsse, axiom
fof(axss7, axio
fof(axsss, axio
fof(axssg, axio
fOf(aX360, axio
fof(axse1, axio
fof(axsez, axio
fof(axsg3, axio
fof(axsgs, axio
fOf(aX365 y axio
fof(axsee, axio
fof(axser, axio
fof(axses, axio
fof(axsgg, axiom

PUZ070-1.p Wednesday’s Sudoku

759614683295

82415

cnf(cy4, axiom)
cnf(cy5, axiom)

enf(ey7, axiom)

include(’Axioms/PUZ005-0.ax”)
cnf(cpr, axiom)

el(s(no), s(s(s(s(s(no))))), s(s(s(s(s(np)))))) cnf(coz, axiom)

el(s(no), s(s(s(s(s(s(no)))))), s(s(s(s(s(s(s(s(s(n0))))))))))  cnf(cos, axiom)
el(s(s(no)), s(s(s(s(s(s(s(ro))))))), s(s(s(s(s(s(no)))))))  enf(cos, axiom)
el(s(s(no)), s(s(s(s(s(s(s(s(s(no))))))))), s(no))  cnf(cos, axiom)

el(s(s(s(no))), s(no), s(s(s(s(no))))) cnf(cog, axiom)

el(s(s(s(no))), s(s(s(s(s(no))))), s(s(s(s(s(s(no)))))))  enf(cor, axiom)
el(s(s(s(s(no)))), s(s(s(s(no)))), s(s(s(s(s(s(s(s(n0)))))))))  cnf(cos, axiom)
el(s(s(s(s(no)))), s(s(s(s(s(no))))), s(s(s(no)))) ~ cnf(coy, axiom)

el(s(s(s(s(no)))), s(s(s(s(s(s(s(s(n0)))))))), s(s(no)))  cnf(c1o, axiom)
el(s(s(s(s(s(n0))))), s(no), s(s(s(s(s(s(s(s(s(n0))))))))))  cnf(ciy, axiom)
el(s(s(s(s(s(no))))), s(s(no)), s(s(s(s(s(no))))))  cnf(cia, axiom)
el(s(s(s(s(s(s(s(no))))))), s(s(s(no))), s(s(s(s(s(s(s(s(no)))))))))  cnf(ciz, axiom)
el(s(s(s(s(s(s(s(no))))))), s(s(s(s(no)))), s(s(no)))  cnf(c14, axiom)
el(s(s(s(s(s(s(s(no))))))), s(s(s(s(s(s(s(s(no)))))))), s(s(s(s(no)))))  cnf(cis, axiom)
el(s(s(s(s(s(s(s(s(no)))))))), s(s(s(s(no)))), s(no))  cnf(ciq, axiom)
el(s(s(s(s(s(s(s(s(s(n0))))))))), s(s(s(s(s(s(s5(r0))))))). s(s(s(s(s(no))))))  enf(cir, axiom)
PUZ07141.p Thursday’s Sudoku

458712163542

2813

include(’Axioms/PUZ005+0.ax’)
ssA(ni,n1) =ny fof(axsss, axiom)
SSlA(’rll7 n2) = MNs fOf(aX354, axiom)
ssA( ) =ng fof(axsss, axiom)
( ) =n7 fof(axsse, axiom)
ssA(ng,ng) = ny fof(axss7, axiom)
( ) =ng fof(axssg, axiom)
( ) =MnNni fOf(aX35g, axiom)
( ) =ng fof(axsgo, axiom)

ssA(ng, ng
N4, N3
g, My



SSA(’I”L47 ’I”Lg)
ssA(ns,mq)
ssA(ns,ns)
ssA(ns, ny)
ssA(nr,nq)
SSA(’I”[,77 77,7)
SSzA(’rlg7 Tl4)
ssA(ng,ne) = ns
ssA(ng,n4) = ny

3333333
=

fof(axse1, axiom)
fof(axsga, axiom)
fof(axsgs, axiom)
fof(axsp4, axiom)
fof(axsgs, axiom)
fof(axsgs, axiom)
fof(axsgr, axiom)
fof(axses, axiom)
fof(axsgg, axiom)

PUZ071-1.p Thursday’s Sudoku

458712163542

2813

include(’Axioms/PUZ005-0.ax’)

el(s(ng), s

el(s(no), s(s(no)), s(s(s(s(s(no))))))
el(s(no), s(s(s(s(s(no))))), s(s(s(s(
el(s(s(no)), s(s(s(s(s(s(s(s(r0))))))))
el(s(s(no)), s(s(s(s(s(s(s(s(s(no))))))))),
el(s(s(s(no))), s(s(no)), s(s(no)))
el(s(s(s(s(no)))), s(s(s(no))), s(no))
el(s(s(s(s(no)))), s(s(s(s(no)))), s(s(
el(s(s(s(s(no)))), s(s(s(s(s(s(s(s(no)
el(s(s(s(s(s(no))))), s(no), s(s(s(s(s(
el(s(s(s(s(s(no))))), s(s(s(s(s(r0))))),
el(s(s(s(s(s(no))))), s(s(s(s(s(s(s(no))
el(s(s(s(s(s(s(s(no))))))). s(no), s(s(n
el(s(s(s(s(s(s(s(no))))))), s(s(s(s(s(s(
el(s(s(s(s(s(s(s(s(n0)))))))), s(s(s(s(n
el(s(s(s(s(s(s(s(s(n0)))))))), s(s(s(s(s
el(s(s(s(s(s(s(s(s(s(n0))))))))), s(s(s

(no), s(s(s(s(no)))))  cnf(cor, axiom)
enf(cpe, axiom)
s(s(s(s(n0)))))))))

ol ((s(5(5(10))))
cnf(cps, axiom)
fcoe, axiom)

nf(co7 axiom)

PUZ07241.p Friday’s Sudoku
19386124735864275
include(’Axioms/PUZ005+0.ax’)

ssA(ny,ng) =nyg

ssA(ny,ng) = ng
ssA(na,n4) =ng
ssA(na,n7) = ng
ssA(ns,n7) =ng
ssA(ng,ms) = nq
ssA(ng,ng) = no
ssA(ng,n7) = ny
SSzA(’rlg',7 nl) =nr7
ssA(ns,n3) =ns
ssA(ng,m1) = ns
ssA(nz,n1) = ng
ssA(n7,n4) = ng
SSA(’I”LS 715) =Ny
ssA(ng,ng) = ng
ssA(ng,n4) = ny

ssA(ng,ng) = ns

fof(axss3, axiom
fof(axss4, axiom
fof(axsss, axiom
fof(axsse, axiom
fof(axss7, axiom
fof(axsss, axio
fof(axssg, axio
fof(axseo, axio
fof(axse1, axio
fof(axsez, axio
fof(axses, axio
fof(axsg4, axio
fof(axses, axio
fOf(aX366, axio
fof(axser, axio
fof(axses, axiom
fof(axsgg, axiom

BEBEEEBEBEEEBESE

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

PUZ072-1.p Friday’s Sudoku
19386124735864275

include(’ Axioms/PUZ005-0.ax
el(s(no), s(s(no)),
s(no), s(s(s(s(s(s(s(s

s(no)), s(s(s(s
s(no)), s(s(s

5(no))

((((
(s(n0))), s(s(s(s(s

(n ))
)5 s(s(
(10)))
s(s(ng

)g)))))
)
)

(s
no)))
( D)), s

cnf(cps, axiom)
cnf(coq, axiom)

cnf(cps, axiom)
cnf(cog, axiom)

cnf( 0, axiom)

cnf(eqp, axiom)

cnf(c2, axiom)

(s(s(s(s(s(s(n0)))))))))
Cnf(015, axiom)

cnf(cm, axiom)

cnf(eq7, axiom)

cnf(c14, axiom)

1)"( )

cnf(epa, axiom)

)))
(s(

cnf(copq, axiom)
cnf(cps, axiom)
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), s(ng) cnf(cog, axiom)
s(s(ng))) cnf(cor, axiom)
D), s(s(s(s(n0)))))  enflcos, axiom)
) enf(cgg, axiom)

0)))) cnf(cg, axiom)
n9)))))) cnf(eq1, axiom)
(s(s(5(5(m0))))))  cnt(era, axiom)
(s(s(s(s(no))))))) cnf(cy3, axiom)

(s ) enf(ey4, axiom)
1)), s(s(no))) cnf(eys, axiom)
s(s(s(s(no)))))) cnf(cy6, axiom)
), s(s(s(s(s(no))))))  enf(err, axiom)

PUZO078+1.p Leo the Liar

Leo the Liar is a strange liar. On six days of the week, he lies. On the seventh day he always tells the truth. He

made the following statements on three consecutive days: Day 1. I lie on Monday and Tuesday. Day 2. Today it is
Thursday, Saturday, or Sunday. Day 3. I lie on Wednesday and Friday. Prove that Leo tells the truth on Tuesday.

Va: (x = monday or x = tuesday or x = wednesday or x = thursday or x = friday or x = saturday or z =

sunday) fof(days_of_week, axiom)

monday # tuesday and monday # wednesday and monday # thursday and monday # friday and monday # saturday and m
sunday and tuesday # wednesday and tuesday # thursday and tuesday # friday and tuesday # saturday and tuesday #
sunday and wednesday # thursday and wednesday # friday and wednesday # saturday and wednesday # sunday and thursd
friday and thursday # saturday and thursday # sunday and friday # saturday and friday # sunday and saturday #

sunday fof(uniquenames, axiom)

Ve, y: ((truthday(z) and truthday(y)) = x =yv) fof(truth_unique, axiom)

Vz,y: ((day, () and day,(y)) = z=1y) fof(day1_unique, axiom)

Va,y: ((dayy(x) and day,(y)) = = =vy) fof(day2_unique, axiom)

Vo, y: ((days(z) and day;(y)) = z=1y fof(day3_unique, axiom)

Jz: truthday(x) fof(truth_once, axiom)

Jz: day, (x) fof(day1_once, axiom)

Jz: day, () fof(day2-once, axiom)

Jz: day;(z) fof(day3_once, axiom)

consecutive(sunday) = monday fof(monday _follows_sunday, axiom)

consecutive(monday) = tuesday fof(tuesday _follows_monday, axiom)

consecutive(tuesday) = wednesday fof(wednesday _follows_tuesday, axiom)

consecutive(wednesday) = thursday fof(thursday _follows_wednesday, axiom)

consecutive(thursday) = friday fof(friday _follows_thursday, axiom)

consecutive(friday) = saturday fof(saturday _follows_friday, axiom)

consecutive(saturday) = sunday fof(sunday _follows_saturday, axiom)

Va: (day,(z) <= day,(consecutive(x))) fof(day2_follows_day, , axiom)
Va: (day,(z) <= days(consecutive(z))) fof(day3_follows_day,, axiom)

Va: (day,(z) = (truthday(z) <= (- truthday(monday) and —truthday(tuesday)))) fof(statement, , axiom)

Va: (dayy(z) = (truthday(zr) <= (day,(thursday) or day,(saturday) or day,(sunday)))) fof(statements, axiom)
Va: (days(z) = (truthday(z) <= (—truthday(wednesday) and —truthday(friday)))) fof(statements, axiom)
truthday(tuesday) fof(tuesday_leo_tells_truths, conjecture)

PUZ079+42.p Another Sudoku
1649574954753319168752932164
include(’Axioms/PUZ006+0.ax’)

p(ni,ni,ny) fof(axsss, axiom)
p(ni, na, ne) fof(axss4, axiom)
p(n1,ne, na) fof(axsss, axiom)
p(ny,ng, ng) fof(axssg, axiom)
P(”27 Ny, Tls) fOf(aX357, axiom)
p(na, ne, n7) fof(axsss, axiom)
p(ns,nsz, na) fof(axssg, axiom)
p(ns,ns, ng) fof(axsgp, axiom)
p(ns,n7,ns) fof(axsgg, axiom)
P(n47 ny, Tl4) fOf(aX361, axiom)
p(ng,na,ny) fof(axsga, axiom)



p(na,ng,ns)
p(n , g, M 3)
p(ns,n3, n3)
p(ns,nr, nl)
p(n67n17 9)
17(71677127 1)
P(” , 118, T 6)
p(ne, ng, ng)
p(n7,n3,nr)
P(nhns, 5)
P(n% nr, n2)
P(n N4, N 9)
p(?’L , 6, T 3)
p(ng,ni,n2)
p(ng, na,n 1)
p(” Ne, n6)

p(ng,ng, n4)

fof(axsgs, axiom)
fof(axsga, axiom)
fof(axsgs, axiom)
fof(axsee, axiom)
fof(axsgr, axiom)
fof(axsgs, axiom
fof(ax369; , axiom
fof(ax369;, axiom
fof(ax3693, axiom
fof(ax369,, axiom
fof(ax3695, axiom
fof(ax3696, axiom
fof(ax3697, axiom
fof(ax369s, axiom
fof(ax369, axiom
(
(

fof(ax3691, axiom)
fof(ax36911, axiom)

PUZ08042.p Another Sudoku

317969448624716721319783

include(’Axioms/PUZ006+0.ax’)

P(nh Ny, ng)

p(n97 nrz, TL3)

PUZO081A1l.p 1 of http://philosophy.hku.hk/think/logic/knight.php

fof(axi43, axiom
fof(ax161, axiom
fof(axasr, axiom
fof(axasg, axiom
fof(axage, axio
fof(axs1g, axio
fof(axsg4, axio
fof(axy14, axio
fof(axy4s, axio
fof(axye6, axio
fof(axyg92, axio
fOf(aX544, axio
fof(axse7, axio
fOf( axes1 axio
fof(axrse, axio
fof(axz747, axio
fof(axze2, axio
fof(axy71, axio
fof(axgy3, axio
fof(axgsy, axio
fof(axgrg, axio
fof(axggr, axio
fof(axgss, axiom
fof(axgrs, axiom
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A very special island is inhabited only by knights and knaves. Knights always tell the truth, and knaves always lie.

You meet two inhabitants:
knaves’. Who is a knight and who is a knave?
thf(islander, type)
thf(knight, type)
thf(knave, type)
thf(says, type)

islander: $i
knight: $i
knave: $i

says: $1 — $o — $o
thf(zoey, type)

zoey: $i

mel: $i  thf(mel, type)

is_a: $i — $i — $o
Va: $i: ((is.aQx@islander) = (is_a@xz@knight or is_a@z@knave))
Va: $i: ((is.a@Qx@knight) = Va: $o: ((saysQz@Qa) = a))

Va: $i: ((is.a@x@knave) = Va: $o: ((says@QzQa) = —a))

thi(is_a, type)

thf(kk_6, axiom)

thf(kk_62, axiom)
thf(kk_63, axiom)

Zoey and Mel. Zoey tells you that Mel is a knave. Mel says, ‘Neither Zoey nor I are
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is_a@zoey@islander and is_a@mel@islander thi(kk_64, axiom)

says@Qzoey@(is_a@mel@knave) thf(kk_65, axiom)

says@mel@-is_a@zoey@knave or is_a@mel@knave thf(kk_64, axiom)

Jy: $i, 2: $i: ((y = knight < > y = knave) and (z = knight < > z = knave) and is_a@mel@Qy and is_aQzoey@Qz) thf(query,

PUZ081A2.p 1 of http://philosophy.hku.hk/think/logic/knight.php

A very special island is inhabited only by knights and knaves. Knights always tell the truth, and knaves always lie.
You meet two inhabitants: Zoey and Mel. Zoey tells you that Mel is a knave. Mel says, ‘Neither Zoey nor I are
knaves’. Who is a knight and who is a knave?

mel: $i thf(mel_type, type)

zoey: $i thf(zoey_type, type)

knight: $i — $o thf(knight_type, type)

knave: $i — $o thf(knave_type, type)

says: $1 — $o — $o thf(says_type, type)

Vp: $i: (knight@p) < > (knave@p) thf(knights_xor_knaves, axiom)

Vp: $i, s: $o: ((knight@p and says@p@s) = s) thf(knights_tell_truth, axiom)

Vp: $i, s: $o: ((knave@p and says@p@s) = —s) thf(knaves_lie, axiom)

says@zoey@(knave@mel) thf(zoey_speaks, axiom)

says@mel@(— knave@zoey and — knave@mel) thf(mel_speaks, axiom)

FHZ: $i — $o,tM: $i — $o: (tZQzoey and tMQmel) thf(what_are_zoey_and_mel, conjecture)

PUZ081A3.p 1 of http://philosophy.hku.hk/think/logic/knight.php

A very special island is inhabited only by knights and knaves. Knights always tell the truth, and knaves always lie.
You meet two inhabitants: Zoey and Mel. Zoey tells you that Mel is a knave. Mel says, ‘Neither Zoey nor I are
knaves’. Who is a knight and who is a knave?

mel: $i thf(mel_type, type)

zoey: $i thf(zoey_type, type)

knight: $i — $o thf(knight_type, type)

knave: $i — $o thf(knave_type, type)

says: $1 — $o — $o thf(says_type, type)

Vp: $i: (knight@p) < > (knave@p) thf(knights_xor_knaves, axiom)

Vp: $i, s: $o: ((knight@p and says@p@s) = s) thf(knights_tell_truth, axiom)

Vp: $i, s: $o: ((knave@p and says@Qp@s) = —s) thf(knaves_lie, axiom)

says@zoey@(knave@mel) thf(zoey_speaks, axiom)

says@mel@(— knave@zoey and — knave@mel) thf(mel_speaks, axiom)

Fknight: $i, knave: $i: (knight@knight and knave@knave) thf(who_is_knight_and_knave, conjecture)

PUZ082A1.p Peter the liar

Peter says that everything he says is false. Show that not everything Peter says is false.
peter: $i thf(peter, type)

says: $1 — $o — $o thf(says, type)

says@peter@Vz: $o: ((says@QpeterQz) = —x) thf(ax;, axiom)

- Va: $o: ((says@peter@z) = —x) thf(thm, conjecture)

PUZO083A1.p Peter the untruthful

Peter says that everything he says is false. Show that not everything Peter says is true.
peter: $i thf(peter, type)

says: $i — $o — %o thf(says, type)

says@peter@Vz: $o: ((says@Qpeter@Qz) = —x) thf(ax;, axiom)

= Va: $o: ((saysQpeterQx) = x) thf(thm, conjecture)

PUZ084A1.p The friends puzzle - reflexivity for Peter’s wife

(i) Peter is a friend of John, so if Peter knows that John knows something then John knows that Peter knows the
same thing. (ii) Peter is married, so if Peter’s wife knows something, then Peter knows the same thing. John and
Peter have an appointment, let us consider the following situation: (a) Peter knows the time of their appointment.
(b) Peter also knows that John knows the place of their appointment. Moreover, (c) Peter’s wife knows that if
Peter knows the time of their appointment, then John knows that too (since John and Peter are friends). Finally,
(d) Peter knows that if John knows the place and the time of their appointment, then John knows that he has an
appointment. From this situation we want to prove (e) that each of the two friends knows that the other one knows
that he has an appointment.

include(’Axioms/LCL013"0.ax")

peter: $1 — $i — $o thf(peter, type)
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john: $i — $i — $o thf(john, type)
wife: (31 — $i — $o0) — $i — $i — $o thf(wife, type)

mreflexive@peter thf(refl_peter, axiom)
mreflexive@john thf(refl_john, axiom)
mreflexive@(wife@peter) thf(refl_wife_peter, axiom)
mtransitive@peter thf(trans_peter, axiom)
mtransitive@john thf(trans_john, axiom)
mtransitive@(wife@peter) thf(trans_wife_peter, axiom)

mvalid@(mforall_prop@Xa: $i — $o: (mimplies@(mbox@(wife@peter)Qa)Qa)) thf(conj, conjecture)

PUZ085A1.p The friends puzzle - transitivity for Peter’s wife

(i) Peter is a friend of John, so if Peter knows that John knows something then John knows that Peter knows the
same thing. (ii) Peter is married, so if Peter’s wife knows something, then Peter knows the same thing. John and
Peter have an appointment, let us consider the following situation: (a) Peter knows the time of their appointment.
(b) Peter also knows that John knows the place of their appointment. Moreover, (c) Peter’s wife knows that if
Peter knows the time of their appointment, then John knows that too (since John and Peter are friends). Finally,
(d) Peter knows that if John knows the place and the time of their appointment, then John knows that he has an
appointment. From this situation we want to prove (e) that each of the two friends knows that the other one knows
that he has an appointment.

include(’Axioms/LCL013"0.ax")

peter: $i — $i — $o thf(peter, type)

john: $i — $i — $o thf(john, type)

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

mreflexive@peter thf(refl_peter, axiom)
mreflexive@john thf(refl john, axiom)
mreflexive@(wife@peter) thf(refl_wife_peter, axiom)
mtransitive@peter thf(trans_peter, axiom)
mtransitive@john thf(trans_john, axiom)
mtransitive@(wife@peter) thf(trans_wife_peter, axiom)

mvalid@(mforall_prop@Aa: $i — $o: (mimplies@(mbox@(wife@peter)Qa)@(mbox@(wife@peter)@(mbox@(wife@peter)Qa))))

PUZ086A1.p The friends puzzle - they both know

(i) Peter is a friend of John, so if Peter knows that John knows something then John knows that Peter knows the
same thing. (ii) Peter is married, so if Peter’s wife knows something, then Peter knows the same thing. John and
Peter have an appointment, let us consider the following situation: (a) Peter knows the time of their appointment.
(b) Peter also knows that John knows the place of their appointment. Moreover, (c) Peter’s wife knows that if
Peter knows the time of their appointment, then John knows that too (since John and Peter are friends). Finally,
(d) Peter knows that if John knows the place and the time of their appointment, then John knows that he has an
appointment. From this situation we want to prove (e) that each of the two friends knows that the other one knows
that he has an appointment.

include(’Axioms/LCL013"0.ax")

peter: $i — $i — $o thf(peter, type)

john: $i — $i — $o thf(john, type)

wife: (31 — $i — $o0) — $i — $i — $o thf(wife, type)

mreflexive@peter thf(refl_peter, axiom)
mreflexive@john thf(refl_john, axiom)
mreflexive@(wife@peter) thf(refl_wife_peter, axiom)
mtransitive@peter thf(trans_peter, axiom)
mtransitive@john thf(trans_john, axiom)
mtransitive@(wife@peter) thf(trans_wife_peter, axiom)

mvalid@(mforall_prop@Xa: $i — $o: (mimplies@(mbox@peter@(mbox@john@a))@(mbox@john@(mbox@peter@a)))) thif
mvalid@(mforall_prop@Xa: $i — $o: (mimplies@(mbox@(wife@peter)@a)@(mbox@peter@a))) thf(ax_ii, axiom)

time: $i — $o thf(time, type)

place: $i — $o thf(place, type)

appointment: $i — $o thf(appointment, type)

mvalid@(mbox@peter@time) thf(ax_a, axiom)

mvalid@(mbox@peter@(mbox@john@place)) thf(ax_b, axiom)
mvalid@(mbox@(wife@peter)@(mimplies@(mbox@peter@time) @(mbox@johnQtime))) thf(ax_c, axiom)
mvalid@(mbox@peter@(mbox@john@(mimplies@(mand@place@time) @appointment))) thf(ax_d, axiom)
mvalid@(mand@(mbox@peter@(mbox@john@appointment))@(mbox@john@(mbox@peter@appointment))) thf(conj, con,
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PUZ088A5.p TPS problem THM68

If everyone likes Bruce and Lyle likes everyone who likes someone then someone likes everyone.

cLIKES: $i — $i — $o thf(cLIKES, type)

cLYLE: $i  thf(cLYLE, type)

cBRUCE: $i thf(cBRUCE, type)

(Vz: $i: (cLIKESQz@cBRUCE) and Vy: $i: (3z: $i: (cLIKESQyQz) = (cLIKESQcLYLEQy))) = Ju: $i: Vu: $i: (cLIKESQ¢

PUZ090A5.p TPS problem THM210

Lewis Carroll’s problem of the winds and windows; from the Ninth Paper on Logic, November 1892.
cOPEN_WINDOW: $o  thf(cOPEN_WINDOW, type)

cEAST: $o thf(cEAST, type)

cRHEUMATIC: $o thf(cRHEUMATIC, type)

cFOGGY: %o thf(cFOGGY, type)

cOPEN_DOOR: %o thf(cOPEN_DOOR, type)

cFLUTE: $o  thf(cFLUTE, type)

c¢SUNSHINE: $o thf(cSUNSHINE, type)

cFIRE: $o thf(cFIRE, type)

cGUSTY: $o thf(cGUSTY, type)

cHEADACHE: $o thf(cHEADACHE, type)

c¢cSMOKES: $o thf(cSMOKES, type)

c¢COLD: $o thf(cCOLD, type)

¢SMOKE: $o thf(cSMOKE, type)

((cEAST = ¢SUNSHINE) and ((cCOLD and cFOGGY) = c¢FLUTE) and ((cFIRE and ¢SMOKE) = c¢cOPEN_DOOR) a:
cFIRE) and ((cEAST and cGUSTY) = ¢SMOKES) and (cOPEN_DOOR = - cHEADACHE) and (cFOGGY =

- cOPEN_WINDOW) and ((=cGUSTY and cFIRE and - ¢cOPEN_DOOR) = - cRHEUMATIC) and (cSUNSHINE =
c¢FOGGY) and (¢cFLUTE = —cOPEN_DOOR) and ((cFOGGY and cEAST) = c¢cRHEUMATIC)) = (cEAST =

- cOPEN_WINDOW) thf(cTHMz;0, conjecture)

PUZ091A5.p TPS problem from BASIC-FO-THMS

cIN.BED_BEFORE_FOUR: $o thf(cIN.BED_BEFORE_FOUR, type)

cRISES_AT _FIVE: $o thf(cRISES_AT _FIVE, type)

cLOGICIAN: $o thf(cLOGICIAN, type)

cEARNEST: $o thf(cEARNEST, type)

¢cGAMBLER: $o thf(cGAMBLER, type)

cLIKELY _LOSE_MONEY: $o thf(cLIKELY_LOSE_MONEY, type)

cLIVELY: $o thf(cLIVELY, type)

cRAVENOUS: $o  thf(cRAVENOUS, type)

¢cBETTER_TAKE_TO_CAB_DRIVING: $o thf(cBETTER_.TAKE_TO_CAB_DRIVING, type)

cEATS_PORKCHOPS: $o thf(cEATS_PORKCHOPS, type)

cHAS LOST_MONEY: $o  thf(cHAS_LOST_MONEY, type)

(((cLOGICIAN and cEATS_PORKCHOPS) = cLIKELY_LOSE_.MONEY) and ((cGAMBLER and —cRAVENOUS) =
cLIKELY_LOSE_MONEY) and ((—cLIVELY and cHAS_LOST_-MONEY and cLIKELY_LOSE_MONEY) = cRISES_AT_F!
cRAVENOUS) and ((cLIVELY and cIN.BED_BEFORE_FOUR) = ¢BETTER_-TAKE_TO_CAB_DRIVING) and ((cRAVE!
cEATS_PORKCHOPS) and ((cLOGICIAN and ¢cLIKELY LOSE_MONEY) = ¢cBETTER_TAKE_TO_CAB_DRIVING) anc
~ cLIKELY_LOSE_MONEY) and ((~cGAMBLER and ~cRAVENOUS) = cLIVELY) and ((cLIVELY and cLOGICIAN a
- cLIKELY _LOSE_MONEY) and ((cRAVENOUS and cEARNEST) = —¢BETTER.-TAKE_TO_CAB_DRIVING) and ((cG
- cIN.BED_BEFORE_FOUR) and ((cHAS_-LOST_-MONEY and —cEATS_PORKCHOPS and —~cRISES_AT_FIVE) =
¢BETTER.-TAKE_TO_CAB_DRIVING) and ((cGAMBLER and ¢cIN.BED_BEFORE_FOUR and - cRAVENOUS) =

- ¢BETTER_TAKE_TO_CAB_DRIVING) and ((cRAVENOUS and —cLIVELY and - cLIKELY LOSE_MONEY) =
cGAMBLER)) = ((cEARNEST and cLOGICIAN) = (cRISES_AT_FIVE and - cIN_.BED_BEFORE FOUR))  thf(cPO

PUZ092A5.p TPS problem from BASIC-HO-EQ-THMS

VaCRES: $i, nRSACRES: $i, bARRY: $i, nRSBARRY: $i, cOLE: $i, nRSCOLE: $i, dIX: $i, mnRSDIX: $i, eDEN: $i, mRSEDF
mRSACRES and bARRY = mRSBARRY and eDEN = mRSHALL) = c¢OLE = mRSDIX) and ((aCRES =
mRSACRES and hALL = mRSHALL and bARRY = mRSCOLE) = dIX # mRSEDEN) and ((cOLE = mRSCOLE and d]
mRSDIX and dIX = cOLE and aCRES # mRSBARRY) = eDEN # mRSHALL) and ((aCRES = mRSACRES and dIX =
mRSDIX and bARRY # mRSCOLE) = eDEN = mRSHALL) and ((eDEN = mRSEDEN and hALL = mRSHALL and cO
mRSDIX) = aCRES # mRSBARRY) and ((hARRY = mRSBARRY and cOLE = mRSCOLE and cOLE =

bARRY and eDEN # mRSHALL) = dIX = mRSEDEN)) = (aCRES # mRSACRES or bARRY # mRSBARRY or cOLE
mRSCOLE or dIX # mRSDIX or eDEN # mRSEDEN or hALL # mRSHALL)) thf(cSIXFRIENDS_EASIER, conjecture
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PUZ093A5.p TPS problem from BASIC-HO-EQ-THMS

Ixa: $i,xaa: $i,xb: $i,xbb: $i,xc: $i,xce: $i, xd: $i,xdd: $i, xe: $i, xee: $i,xh: $i,xhh: $i: Vp: $i — $i: (((((p@xa) =
(p@xaa) and (p@xb) = (p@xbb) and (p@xe) = (p@xhh)) = (pQ@Qxc) = (p@xdd)) and (((p@xa) = (p@xaa) and (p@xh) =
p@xhh) and (p@xb) = (p@xcc)) = (p@xd) # (p@xee)) and (((p@xc) = (p@xcc) and (p@xcc) = (p@xd) and (p@xd) =
p@xdd) and (p@xa) # (p@xbb)) = (p@Qxe) # (pQ@Qxhh)) and (((p@xa) = (p@xaa) and (p@xd) = (p@xdd) and (p@xb) #
p@xcc)) = (p@xe) = (p@xhh)) and (((p@xe) = (p@xee) and (p@xh) = (p@xhh) and (p@xc) = (p@xdd)) =
p@xa) # (p@Qxbb)) and (((p@xb) = (p@xbb) and (p@xbb) = (p@xc) and (p@xc) = (p@xcc) and (p@xe) # (pQ@xhh)) =
p@xd) = (p@xee))) = ((pQ@xa) # (pQ@xaa) or (p@Qxb) # (pQ@xbb) or (p@xc) # (p@xcc) or (pQ@xd) # (p@xdd) or (pQxe) #
p@xee) or (p@Qxh) # (p@xhh))) thf(cSIXFRIENDS_PTH, conjecture)

NN N N N

PUZ09415.p TPS problem from BASIC-FO-THMS
Reduced version of Schubert’s Steamroller.

eats: $i — $i — So  thf(eats, type)

grain: $i — $o thf(grain, type)

animal: $i — $o thf(animal, type)

snail: $i — $o thf(snail, type)

sf: $1i— 81 thi(sf, type)

plant: $i — $o thf(plant, type)

bird: $i — $o thf(bird, type)

wolf: $i — $o thf(wolf, type)

fox: $i — $o thf(fox, type)

msmaller: $i — $i — $o thf(msmaller, type)
a_grain: $i thf(a_grain, type)

a_snail: $i thf(a_snail, type)

a_bird: $i thf(a_bird, type)

a_fox: $i thf(a_fox, type)

a_wolf: $i thf(a_wolf, type)

= Vz: $i: (animal@z or —wolf@zx) and Va: $i: (animal@z or —fox@z) and Vz: $i: (animal@x or = bird@x) and Vz: $i: (animal

PUZ09575.p TPS problem from CHECKERBOARD-THMS

c1: $i thf(cl_type, type)

s: $i — $i thf(s_type, type)

c¢cCKB6_BLACK: $i — $i — $o thf(cCKB6_BLACK _type, type)

cCKB_INF: ($i — $i — $o0) — $o thf(cCKB_INF _type, type)

c¢cCKB_INJ: ($i — $i — $i — $i — $0) — $o thf(cCKB_INJ _type, type)

cCKB_XPL: ($i — $i — $i — $i — $0) — (81 — $i — $0) — 81 — $i — $o  thf(cCKB_XPL_type, type)

cCKB6_BLACK = (Axu: $i, xv: $i: Vxw: $i — $i — $o: ((xw@Qc;@Qcy and Vxj: $i, xk: $i: ((xw@xj@xk) = (xwQ(sQ(sQxj))Qxl
(xw@xu@xv))) thf(cCKB6_BLACK _def, definition)

cCKB_INJ = (Axh: $i — $i — $i — $i — $o: Vxxq: $i, xy;: 81, xxa: $1, xy,: $i, xu: $1, xv: $i: ((xh@xx; Qxy; @xu@xv and xh@xx
(xx1 = xx2 and xy; = Xy,))) thf(cCKB_INJ_def, definition)

cCKB_XPL = (Axh: $i — $i — $i — $i — $o,xk: $i — $1 — $o,xm: $i, xn: §i: (xk@xm@xn and Vxx: $i, xy: $i: ((xk@xxQxy) -
Ixu: 8, xv: $i: (xhQ@xx@xy@xu@xv and xk@xu@xv and - xu = xm and xv = xn)))) thf(cCKB_XPL_def, definition)
cCKB_INF = (Axk: $i — $i — $o: Ixh: $i — $i — $i — $i — $o,xm: $i, xn: $i: (cCKB_INJ@xh and cCKB_XPLQxh@Qxk@Qxm(
cCKB_INF@cCKB6_BLACK thf(cCKB6_Lso000, conjecture)

PUZ096A5.p TPS problem from CHECKERBOARD-THMS

c1: $i thf(cl_type, type)

co: $i thf(c2_type, type)

c3: $i thf(c3_type, type)

cyq: $i thf(c4_type, type)

g: 81— 8i— $i thf(g_type, type)

5: 81— $i thf(s_type, type)

c¢cCKB6_BLACK: $i — $i — $o thf(cCKB6_BLACK _type, type)

cCKB6_H: $i — $i — $i — $i — $o thf(cCKB6_H _type, type)

c¢CKB.INJ: ($i — $i — $i — $i — $0) — $o thf(cCKB_INJ_type, type)

cCKB6_BLACK = (Axu: $i,xv: $i: Vxw: $i — $i — $o: ((xw@Qc;@cy and Vxj: $i, xk: $i: ((xw@xj@xk) = (xwQ(sQ(sQxj))Qx]
(xw@xu@xv))) thf(cCKB6_BLACK _def, definition)

cCKB6_H = (Axx: $i, xy: $i,xu: $i,xv: $i: (cCKB6_.BLACK@xx@xy and (((¢Q(sQ(s@xx))Q(s@Qxy)) = ¢; and xu =
(s@(sQ@Q(s@xx))) and xv = (s@xy)) or ((¢Q(s@(s@xx))Q(sQxy)) = co and xu = (sQ(s@xx)) and xv = (sQ(s@xy))) or ((gQ
cg and xu = (s@xx) and xv = (s@xy)) or ((¢Q(sQ(sQ@xx))Q(sQxy)) = ¢4 and xu = (sQ(sQ@xx)) and xv = xy)))) thf(cCl
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cCKB_INJ = (Axh: $i — $i — $i — $i — $o: Vxxq: $i, xy;: 81, xxa: $1, xy,: $i, xu: $1, xv: $i: ((xh@xx; Qxy, @xu@xv and xh@Qxx
(xx1 = xx2 and xy; = Xy,))) thf(cCKB_INJ_def, definition)
cCKB_INJ@QcCKB6_H thf(cCKB6_Lasgoo, conjecture)

PUZ097A5.p TPS problem from CHECKERBOARD-THMS

c1: $i thf(cl_type, type)

co: $i thf(c2_type, type)

cs: $i thf(c3_type, type)

cq: $i thf(c4_type, type)

g: %1 — $i— $i thf(g_type, type)

s: 81— $i thf(s_type, type)

¢cCKB_BLACK: $i — $i — $o thf(cCKB_BLACK _type, type)

cCKB_EVEN: $i — $o thf(cCKB_EVEN _type, type)

¢cCKB_H: $i — $i — $i — $i — $o thf(cCKB_H_type, type)

c¢CKB_INJ: ($i — $i — $i — $i — $0) — $o thf(cCKB_INJ _type, type)

c¢cCKB_ODD: $i — $o thf(cCKB_ODD _type, type)

cCKB_INJ = (Axh: $i — $i — $i — $i — $o: Vxxq: $i, xy;: 81, xxa: $i, xy4: 81, xu: $i, xv: $i: ((xh@xx;@xy; @xu@xv and xh@xx
(xx1 = xx2 and xy; = Xy,))) thf(cCKB_INJ_def, definition)

cCKB_EVEN = (Axx: $i: (xx = (sQ¢q) or xx = (sQ(5@Q(5Qcq))) or xx = (sQ(sQ(s@Q(s@(s@cy))))) or xx = (sQ(sQ(sQ(sQ(s
cCKB_ODD = (Axx: $i: (xx = ¢1 or xx = (sQ(sQcq)) or xx = (sQ(sQ(sQ(sQcq)))) or xx = (sQ(sQ(sQ(sQ(sQ(5Qcy))))))))
c¢cCKB_BLACK = (Axu: $i,xv: $i: ((cCKB_.ODD@xu and ¢cCKB_ODD@xv) or (cCKB_.EVEN@xu and cCKB_EVEN@xv)))
cCKB_H = (Axx: $i,xy: $i,xu: $i,xv: $i: (cCKB.BLACK@xx@xy and (((¢g@(sQ(s@xx))Q(s@Qxy)) = ¢; and xu =
(s@Q(s@Q(s@xx))) and xv = (s@xy)) or ((¢Q(sQ@Q(s@xx))Q(sQ@xy)) = co and xu = (sQ(s@xx)) and xv = (s@(sQ@xy))) or ((gQ
cg and xu = (s@xx) and xv = (s@xy)) or ((¢Q(sQ(s@xx))Q(sQxy)) = ¢4 and xu = (sQ(s@xx)) and xv = xy)))) thf(cCl
cCKB_INJQcCKB_H thf(cLas00, conjecture)

PUZ098A5.p TPS problem from CHECKERBOARD-THMS

c1: $i thf(cl_type, type)

s: 81— $i thf(s_type, type)

¢cCKB_BLACK: $i — $i — $o thf(cCKB_BLACK _type, type)

cCKB_EVEN: $i — $o thf(cCKB_EVEN _type, type)

cCKB_FIN: ($i — $i — $0) — $o thf(cCKB_FIN _type, type)

c¢CKB.INF: ($i — $i — $0) — $o thf(cCKB_INF _type, type)

cCKB.INJ: ($i — $i — $i — 81 — $0) — $o  thf(cCKB_INJ_type, type)

c¢cCKB_ODD: $i — $o thf(cCKB_ODD _type, type)

cCKB_XPL: ($i — $i — $i — $i — $0) — (81 — $i — $0) — $i — $i — $o thf(cCKB_XPL_type, type)

cCKB_INJ = (Axh: $i — $i — $i — $i — $o: Vxx1: $i, xy;: $i, xxa: $i, xy,: 81, xu: $i, xv: $i: ((xh@xx;Q@xy; @xu@xv and xh@xx
(xx1 = xx2 and xy; = Xy,))) thf(cCKB_INJ_def, definition)

cCKB_XPL = (Axh: $i — $i — $i — $i — $o, xk: $i — $i — $o, xm: $i, xn: $i: (xk@xm@xn and Vxx: $i, xy: $i: ((xk@xxQxy)
Ixu: $i, xv: $i: (xh@xx@xyQxu@xv and xk@xu@xv and —xu = xm and xv = xn)))) thf(cCKB_XPL_def, definition)
cCKB_INF = (Axk: $i — $i — $o: Ixh: $i — $i — $i — $i — $o,xm: $i,xn: $i: (cCKB_INJ@xh and cCKB_XPLQxh@Qxk@Qxm(
cCKB_FIN = (Axk: $i — $1 — $o: - cCKB_INF@xk) thf(cCKB_FIN_def, definition)

cCKB_ODD = (Axx: $i: (xx = ¢1 or xx = (sQ(sQcq)) or xx = (sQ(sQ(sQ(sQcq)))) or xx = (sQ(sQ(sQ(sQ(sQ(5Qcy))))))))
cCKB_EVEN = (Axx: $i: (xx = (5Q¢q) or xx = (sQ(5Q(5Qcq))) or xx = (sQ(s@Q(s@Q(s@(sQcy))))) or xx = (sQ(sQ(sQ(sQ(s
cCKB_BLACK = (Axu: $i, xv: $i: ((cCKB_-ODD@xu and cCKB_ODD@xv) or (¢cCKB_.EVEN@xu and cCKB_.EVEN@xv)))
cCKB_FIN@cCKB_BLACK thf(cLzgoo, conjecture)

PUZ099A5.p TPS problem from CHECKERBOARD-THMS

c1: $i thf(cl_type, type)

co: $i thf(c2_type, type)

5: 81— $i thf(s_type, type)

cCKB_E,: $i — $i — $o thf(cCKB_E2_type, type)

cCKB_E; = (Axx: $i, xy: $i: Vxp: $1 — $o: ((xp@xx and Vxu: $i: ((xp@xu) = (xpQ@Q(s@Q(s@xu))))) = (xpQ@xy))) thf(cCE
- cCKB_E;Qc;Qcy thf(cCKB_Lsgooo, conjecture)

PUZ100A5.p TPS problem from CHECKERBOARD-THMS

s: 81— $i thf(s_type, type)

cCKB_Es: $i — $i — $o thf(cCKB_E2_type, type)

cCKB_Ey = (Axx: $i, xy: $i: Vxp: 81 — $o: ((xp@xx and Vxu: $i: ((xp@xu) = (xpQ(sQ(sQ@xu))))) = (xpQ@xy))) thf(cCE
Vxx: $i: (cCKB_E,Qxx@Qxx) thf(cCKB_ L3200, conjecture)

PUZ101A5.p TPS problem from CHECKERBOARD-THMS
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c1: $i thf(cl_type, type)
co: $i thf(c2_type, type)
c3: $i thf(c3_type, type)
cy: $i thf(c4_type, type)

g: %1 — $i— $i thf(g_type, type)

5: 81— $i thf(s_type, type)

cCKB6_BLACK: $i — $i — $0  thf(cCKB6_BLACK type, type)

cCKB6_H: $i — $i — $i — $i — %o thf(cCKB6_H_type, type)

cCKB_XPL: ($i — $i — $i — $i — $0) — (81 — $i — $0) — 81 — $i — $o  thf(cCKB_XPL_type, type)

cCKB6_BLACK = (Axu: $i,xv: $i: Vxw: $i — $i — $o: ((xw@QcyQc; and Vxj: $i, xk: $i: ((xw@xj@xk) = (xwQ(sQ(sQxj))@Qx]
(xw@xu@xv))) thf(cCKB6_BLACK _def, definition)

cCKB6_H = (Axx: $i, xy: $i,xu: $i,xv: $i: (cCKB6_.BLACK@xx@xy and (((¢Q(sQ(s@xx))Q(s@Qxy)) = ¢; and xu =
(s@Q(s@Q(s@xx))) and xv = (s@xy)) or ((¢Q(sQ@Q(s@xx))Q(sQ@xy)) = co and xu = (sQ(s@xx)) and xv = (s@Q(sQ@xy))) or ((gQ
cg and xu = (s@xx) and xv = (s@xy)) or ((¢Q(sQ(s@xx))Q(sQxy)) = ¢4 and xu = (sQ(s@xx)) and xv = xy)))) thf(cCl
cCKB_XPL = (Axh: $i — $i — $i — $i — $o,xk: $i — $i — $o,xm: $i, xn: $i: (xk@xm@xn and Vxx: $i,xy: $i: ((xk@xxQxy) -
Ixu: $i, xv: $i: (xh@xx@xy@xu@xv and xk@xu@xv and —xu = xm and xv = xn)))) thf(cCKB_XPL._def, definition)
cCKB_XPL@QcCKB6_HQcCKB6_BLACKQc;Qcy thf(cCKB6_Laoooo, conjecture)

PUZ102A5.p TPS problem from CHECKERBOARD-THMS

5: %1 — $i thf(s_type, type)

cCKB_E,: $i — $i — $o thf(cCKB_E2_type, type)

cCKB_E; = (Axx: $i, xy: $i: Vxp: $1 — $o: ((xp@xx and Vxu: $i: ((xp@xu) = (xpQ@Q(s@Q(s@xu))))) = (xpQ@xy))) thf(cCE
Vxx: $i: (cCKB_E,@xxQ(sQ(sQ@xx))) thf(cCKB_Lsso00, conjecture)

PUZ103A5.p TPS problem from CHECKERBOARD-THMS

cr: $i thf(cl_type, type)

s: 81— $i thf(s_type, type)

cCKB6_NUM: $i — $o thf(cCKB6_NUM_type, type)

cCKB6_NUM = (Axx: $i: Vxp: $i — $o: ((xpQ@c; and Vxw: $i: ((xp@xw) = (xp@Q(s@xw)))) = (xp@xx))) thf(cCKB6_N'
Vxx: $i: ((cCKB6.NUM@xx) = (cCKB6.NUMQ(s@xx))) thf(cCKB6_Lsggp, conjecture)

PUZ104A5.p TPS problem from CHECKERBOARD-THMS

c1: $i thf(cl_type, type)

s: 81— $i thf(s_type, type)

cCKB6_NUM: $i — $o thf(cCKB6_NUM._type, type)

cCKB6_NUM = (Axx: $i: Vxp: $i — $o: ((xpQc; and Vxw: $i: ((xp@xw) = (xpQ(s@xw)))) = (xpQ@xx))) thf(cCKB6_N!
Vxx: $i: ((cCKB6_LNUM@xx) = (cCKB6.NUMQ(sQ(s@xx)))) thf(cCKB6_L4ggo, conjecture)

PUZ105A5.p TPS problem from CHECKERBOARD-THMS

ci: $i thf(cl_type, type)

5: %1 — $i thf(s_type, type)

cCKB6_NUM: $i — $o thf(cCKB6_NUM _type, type)

cCKB_Es: $i — $i — $o thf(cCKB_E2_type, type)

cCKB6.NUM = (Axx: $i: Vxp: $i — $o: ((xpQ@c; and Vxw: $i: ((xp@xw) = (xp@Q(s@xw)))) = (xp@xx))) thf(cCKB6_N!
cCKB_E; = (Axx: $i, xy: $i: Vxp: $1 — $o: ((xp@xx and Vxu: $i: ((xp@xu) = (xp@Q(s@Q(s@xu))))) = (xp@xy))) thf(cCE
vxx: $i: ((cCKB6_.NUM@xx) = (cCKB_E;Q(sQ(s@Qxx))@xx)) thf(cCKB _Lsgooo, conjecture)

PUZ106A5.p TPS problem from CHECKERBOARD-THMS

c1: $i thf(cl_type, type)

5: 81— $i thf(s_type, type)

c¢cCKB6_BLACK: $i — $i — $o thf(cCKB6_BLACK _type, type)

cCKB_Es: $i — $i — $o thf(cCKB_E2_type, type)

cCKB6_BLACK = (Axu: $i,xv: $i: Vxw: $i — $i — $o: ((xwQc;1Qc; and Vxj: $i, xk: $i: ((xw@xj@xk) = (xw@Q(sQ(sQxj))@Qxl
(xw@xu@xv))) thf(cCKB6_BLACK _def, definition)

cCKB_E; = (Axx: $i, xy: $i: Vxp: $1 — $o: ((xp@xx and Vxu: $i: ((xp@xu) = (xpQ(sQ(sQ@xu))))) = (xpQ@xy))) thf(cCE
Vxx: $i, xy: $i: ((cCKB6_.BLACK@Gxx@xy) = (cCKB_E,Qxx@xy)) thf(cCKB L300, conjecture)

PUZ107A5.p TPS problem from CHECKERBOARD-THMS

c1: $i thf(cl_type, type)

cCKB_FIN: ($i — $i — $o) — $o thf(cCKB_FIN _type, type)

cCKB_INF: ($i — $i — $0) — $o thf(cCKB_INF _type, type)

c¢CKB_INJ: ($i — $i — $i — $i — $0) — $o thf(cCKB_INJ _type, type)

cCKB_XPL: ($i — $i — $i — $i — $0) — (81 — $i — $0) — $i — $i — $o thf(cCKB_XPL_type, type)
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cCKB_INJ = (Axh: $i — $i — $i — $i — $o: Vxxq: $i, xy;: 81, xxa: $1, xy,: $i, xu: $1, xv: $i: ((xh@xx; Qxy, @xu@xv and xh@Qxx
(xx1 = xx2 and xy; = Xy,))) thf(cCKB_INJ_def, definition)

cCKB_XPL = (Axh: $i — $i — $i — $i — $o, xk: $i — $i — $o, xm: $i, xn: $i: (xk@xm@xn and Vxx: $i, xy: $i: ((xk@xxQxy)
Ixu: 8, xv: $i: (xhQ@xx@xy@xu@xv and xk@xu@xv and —xu = xm and xv = xn)))) thf(cCKB_XPL_def, definition)
cCKB_INF = (Axk: $i — $i — $o: Ixh: $i — $i — $i — $i — $o,xm: $i,xn: $i: (cCKB_INJ@xh and cCKB_XPLQxh@Qxk@Qxm(
cCKB_FIN = (Axk: $i — $1 — $o: - cCKB_INF@xk) thf(cCKB_FIN_def, definition)

cCKB_FIN@Axu: $i,xv: $i: (xu = ¢; and xv = ¢1) thf(cL3goo, conjecture)

PUZ108A5.p TPS problem from CHECKERBOARD-THMS

s: 81— $i thf(s_type, type)

cCKB_Es: $i — $i — $o thf(cCKB_E2_type, type)

cCKB_E; = (Axx: $i, xy: $i: Vxp: $1 — $o: ((xp@xx and Vxu: $i: ((xp@xu) = (xpQ@Q(s@Q(s@xu))))) = (xpQxy))) thf(cCE
Vxx: $i, xy: $i: ((cCKB_E,@xxQ@Qxy) = (cCKB_E2Q(s@xx)Q(s@Qxy))) thf(cCKB_Lss000, conjecture)

PUZ109A5.p TPS problem from CHECKERBOARD-THMS

c1: $i thf(cl_type, type)

s: $i — $i thf(s_type, type)

c¢cCKB6_BLACK: $i — $i — $o thf(cCKB6_BLACK _type, type)

cCKB6_BLACK = (Axu: $i,xv: $i: Vxw: $i — $i — $o: ((xw@QcyQc; and Vxj: $i, xk: $i: ((xw@xj@xk) = (xwQ(sQ(sQxj))@Qx]
(xw@xu@xv))) thf(cCKB6_BLACK _def, definition)

Vxj: 81, xk: $i: ((cCKB6_.BLACK@xj@xk) = (cCKB6_.BLACKQ(sQxj)@(s@xk))) thf(cCKB6-Lgggo, conjecture)

PUZ110A5.p TPS problem from CHECKERBOARD-THMS

ci: $i thf(cl_type, type)

5: 81— $i thf(s_type, type)

cCKB6_BLACK: $i — $i — $0  thf(cCKB6_BLACK _type, type)

cCKB6_BLACK = (Axu: $i,xv: $i: Vxw: $i — $i — $o: ((xwQc;Qc; and Vxj: $i, xk: $i: ((xw@xj@xk) = (xw@Q(sQ(sQxj))Qx]
(xw@xu@xv))) thf(cCKB6_BLACK _def, definition)

Vxj: $i, xk: $i: ((cCKB6_.BLACK@xj@xk) = (cCKB6-BLACKQ(sQ(s@xj))@Qxk)) thf(cCKB6-Lgggo, conjecture)

PUZ111A5.p TPS problem from CHECKERBOARD-THMS

c1: $i thf(cl_type, type)

cS: $i — $i thf(cS_type, type)

cX: $i thf(cX_type, type)

s: $i — $i thf(s_type, type)

cCKB_EVEN: $i — $o thf(cCKB_EVEN _type, type)

c¢cCKB_ODD: $i — $o thf(cCKB_ODD _type, type)

cCKB_EVEN = (Axx: $i: (xx = (sQcy) or xx = (sQ(sQ(sQcq))) or xx = (sQ(sQ(sQ(sQ(sQcy))))) or xx = (sQ(sQ(sQ(sQ(s!
cCKB_ODD = (Axx: $i: (xx = ¢1 or xx = (sQ(sQcy)) or xx = (sQ(sQ(sQ(sQcq)))) or xx = (sQ(sQ(sQ(sQ(sQ(sQcy))))))))
Vxx: $i: ((cCKB.EVEN@xx) = (cCKB_EVENQ(s@Q(s@xx)) and cCKB_ODD@(cS@cX))) thf(cCKB_Ljp00, conjecture)

PUZ112A5.p TPS problem from CHECKERBOARD-THMS

c1: $i thf(cl_type, type)

cS: $1 — $i thf(cS_type, type)

cX: $i thf(cX_type, type)

s: 81— $i thf(s_type, type)

¢CKB_EVEN: $i — $o thf(cCKB_EVEN _type, type)

c¢cCKB_ODD: $i — $o thf(cCKB_ODD _type, type)

cCKB_EVEN = (Axx: $i: (xx = (sQc;) or xx = (sQ@Q(s@Q(sQcy))) or xx = (sQ(s@(sQ(s@Q(sQc1))))) or xx = (sQ(sQ(sQ(sQ(s!
cCKB_ODD = (Axx: $i: (xx = ¢1 or xx = (sQ(sQcq)) or xx = (sQ(sQ(sQ(sQcq)))) or xx = (sQ(sQ(sQ(sQ(sQ(5Qcy))))))))
Vxx: $i: ((cCKB_.ODD@xx) = (cCKB_ODD@Q(s@(s@xx)) and cCKB_EVEN@Q(cSQcX))) thf(cCKB_Lgooo, conjecture)

PUZ113A5.p TPS problem from CHECKERBOARD-THMS

ci: $i thf(cl_type, type)

s: 81— 8i thf(s_type, type)

cCKB6_BLACK: $i — $i — $o thf(cCKB6_BLACK _type, type)

cCKB6_BLACK = (Axu: $i, xv: $i: Vxw: $i — $i — $o: ((xwQc;Qc; and Vxj: $i, xk: $i: ((xw@xj@xk) = (xw@Q(sQ(sQxj))Qxl
(xw@xu@xv))) thf(cCKB6_BLACK _def, definition)

Vxj: $i, xk: $i: ((cCKB6_.BLACK@xj@xk) = (cCKB6-BLACKQ(s@Q(sQxj))@Q(sQ(s@Qxk)))) thf(cCKB6_ L1000, conjecture

PUZ114A5.p TPS problem from CHECKERBOARD-THMS
c1: $i thf(cl_type, type)
s: 81— $i thf(s_type, type)
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c¢cCKB6_BLACK: $i — $i — $o thf(cCKB6_BLACK _type, type)

cCKB6_BLACK = (Axu: $i,xv: $i: Vxw: $i — $i — $o: ((xwQcyQc; and Vxj: $i, xk: $i: ((xw@xj@xk) = (xwQ(sQ(sQxj))@Qx]
(xw@xu@xv))) thf(cCKB6_BLACK _def, definition)

Vxj: 81, xk: $i: ((cCKB6_.BLACK@xj@xk) = (cCKB6_.BLACKQ(sQ(sQ(sQxj)))@(s@xk))) thf(cCKB6_Ljgo00, conjecture

PUZ115A5.p TPS problem from CHECKERBOARD-THMS

ci: $i thf(cl_type, type)

s: 81— $i thf(s_type, type)

cCKB6_NUM: $i — $o thf(cCKB6_NUM_type, type)

cCKB6.NUM = (Axx: $i: Vxp: $1 — $o: ((xpQ@c; and Vxw: $i: ((xp@xw) = (xpQ(s@xw)))) = (xp@xx))) thf(cCKB6_N!
Vxx: $i: ((cCKB6_LNUM@xx) = (sQ(sQ(sQ(sQ(sQ(sQ(s@Q(s@xx)))))))) = xx) thf(cCKB6_Ljg00, conjecture)

PUZ116A5.p TPS problem from CHECKERBOARD-THMS

cr: $i thf(cl_type, type)

cs: $i thf(c5_type, type)

g:%i— $i — $i thf(g_type, type)

s: $i — $i thf(s_type, type)

c¢cCKB6_BLACK: $i — $i — $o thf(cCKB6_BLACK _type, type)

cCKB6_BLACK = (Axu: $i,xv: $i: Vxw: $i — $i — $o: ((xw@QcyQc; and Vxj: $i, xk: $i: ((xw@xj@xk) = (xwQ(sQ(sQxj))@Qx]
(xw@xu@xv))) thf(cCKB6_BLACK _def, definition)

Vxx: $i, xy: $i: ((cCKB6.BLACK@xxQ@xy) = (¢gQ(sQ(s@xx))Q(sQxy)) # cs5) thf(cCKB_Lgg100, conjecture)

PUZ117A5.p TPS problem from CHECKERBOARD-THMS

ci: $i thf(cl_type, type)

5: 81— $i thf(s_type, type)

cCKB6_NUM: $i — $o thf(cCKB6_NUM _type, type)

cCKB6_.NUM = (Axx: $i: Vxp: $i — $o: ((xpQc; and Vxw: $i: ((xp@xw) = (xpQ(s@xw)))) = (xpQ@xx))) thf(cCKB6-N'
Vxx: $i, xy: $i: ((cCKB6_.NUMG@xx and cCKB6_.NUMG@xy and (s@xx) = (s@xy)) = xx = xy) thf(cCKB6-Laggo, conjectt

PUZ118A5.p TPS problem from CHECKERBOARD-THMS

c1: $i thf(cl_type, type)

co: $i thf(c2_type, type)

c3: $i thf(c3_type, type)

cyq: $i thf(c4_type, type)

cs: $i thf(c5_type, type)

g: %1 — $i— $i thf(g_type, type)

s: 81— $i thf(s_type, type)

c¢cCKB6_BLACK: $i — $i — $o thf(cCKB6_BLACK _type, type)

cCKB6_H: $i — $i — $i — $i — %o thf(cCKB6_H_type, type)

cCKB6_BLACK = (Axu: $i, xv: $i: Vxw: $i — $i — $0: ((xwQc;@cy and Vxj: $i, xk: $i: ((xw@xj@xk) = (xw@Q(sQ(s@xj))Qxl
(xw@xu@xv))) thf(cCKB6_BLACK _def, definition)

cCKB6_H = (Axx: $i, xy: $i,xu: $i,xv: $i: (cCKB6_.BLACK@xx@xy and (((¢Q(sQ(s@xx))Q(s@Qxy)) = ¢; and xu =
(s@(s@Q(s@xx))) and xv = (s@xy)) or ((¢Q(sQ@(s@xx))Q(sQ@xy)) = co and xu = (sQ(s@xx)) and xv = (sQ(sQ@xy))) or ((gQ
cg and xu = (s@xx) and xv = (s@xy)) or ((¢Q(sQ(sQ@xx))Q(sQxy)) = ¢4 and xu = (sQ(sQ@xx)) and xv = xy)))) thf(cCl
Vxx: $i, xy: 81, xu: $i, xv: $i: ((cCKB6_HQxx@xyQxu@xv) = (9@xu@xv) # cs5) thf(cCKB6 L3100, conjecture)

PUZ119A5.p TPS problem from CHECKERBOARD-THMS

ci: $i thf(cl_type, type)

s: 81— $i thf(s_type, type)

cCKB6_NUM: $i — $o thf(cCKB6_NUM _type, type)

cCKB6.NUM = (Axx: $i: Vxp: $1 — $o: ((xpQ@c; and Vxw: $i: ((xp@xw) = (xp
Vxx: $i, xy: $i: ((cCKB6_.NUMG@xx and cCKB6_.NUMG@xy and (s@(s@xx)) = (s

PUZ120A5.p TPS problem from CHECKERBOARD-THMS

c1: $i thf(cl_type, type)

s: 81— $i thf(s_type, type)

cCKB6_NUM: $i — $o thf(cCKB6_NUM_type, type)

cCKB6_NUM = (Axx: $i: Vxp: $i — $o: ((xpQ@c; and Vxw: $i: ((xp@xw) = (xpQ@Q(s@xw)))) = (xp@xx))) thf(cCKB6_N!
Vxx: $i,xy: $i: ((cCKB6.NUM@xx and cCKB6.NUM@xy and (s@(s@(s@xx))) = (sQ(sQ(s@xy)))) = =xx =

Xy) thf(cCKB6 Lagooo, conjecture)

PUZ121A5.p TPS problem from CHECKERBOARD-THMS
c1: $i thf(cl_type, type)

Q(s@xw)))) = (xp@xx))) thf(cCKB6_N'
Q(sQ@xy))) = xx =xy) thf(cCKB6-1.250
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s: 81— $i thf(s_type, type)

¢cCKB_BLACK: $i — $i — $o thf(cCKB_BLACK _type, type)

cCKB_EVEN: $i — $o thf(cCKB_EVEN _type, type)

c¢CKB_ODD: $i — $o thf(cCKB_ODD _type, type)

cCKB_EVEN = (Axx: $i: (xx = (sQ¢y) or xx = (sQ(sQ(sQcq))) or xx = (sQ(sQ(sQ(sQ(sQcy))))) or xx = (sQ(sQ(sQ(sQ(s!
cCKB_ODD = (Axx: $i: (xx = ¢; or xx = (sQ(sQc;)) or xx = (s@Q(sQ(s@(sQc1)))) or xx = (sQ(sQ(sQ(s@(sQ(sQc1))))))))
c¢cCKB_BLACK = (Axu: $i,xv: $i: ((cCKB_ODD@xu and ¢cCKB_ODD@xv) or (cCKB_EVEN@xu and cCKB_EVEN@xv)))
Vxu: $i, xv: $i: ((cCKB.BLACK@xu@xv) = (cCKB_.BLACKQ(s@xu)@(s@Qxv) and cCKB_.BLACK@xu@(s@Q(s@xv)) and c(

PUZ122A5.p TPS problem from CHECKERBOARD-THMS

cCKB_FIN: ($i — $i — $0) — $o thf(cCKB_FIN _type, type)

c¢CKB.INF: ($i — $i — $0) — $o thf(cCKB_INF _type, type)

cCKB.INJ: ($i — $i — $i — 81 — $0) — $o  thf(cCKB_INJ_type, type)

cCKB_XPL: (8i — $i — $i — $i — $0) — ($i — $i — $0) — $i — $i — $o thf(cCKB_XPL_type, type)

cCKB_INJ = (Axh: $i — $i — $i — $i — $o: Vxxq: $i, xy;: 81, xxa: $1, xy,: $i, xu: $1, xv: $i: ((xh@xx; Qxy; @xu@xv and xh@xx
(xx1 = xx2 and xy; = Xy3))) thf(cCKB_INJ_def, definition)

cCKB_XPL = (Axh: $i — $i — $i — $i — $o,xk: $i — $i — $o,xm: $i, xn: $i: (xk@xm@xn and Vxx: $i, xy: $i: ((xk@xxQxy) -
Ixu: 8, xv: $i: (xhQ@xx@xy@xu@xv and xk@xu@xv and —xu = xm and xv = xn)))) thf(cCKB_XPL_def, definition)
cCKB_INF = (Axk: $i — $i — $o: Ixh: $i — $i — $i — $i — $o,xm: $i,xn: $i: (cCKB_INJ@xh and cCKB_XPLQxh@xk@Qxm(
cCKB_FIN = (Axk: $i — $i — $o: - cCKB_INF@xk) thf(cCKB_FIN_def, definition)

Vxk: $i — $i — So,xz: $i,xw: $i: ((cCKB_FINGxk) = (cCKB_FIN@Axu: $i,xv: $i: (xk@xu@xv or (xu =

xz and xv = xw)))) thf(cL2000_pme, conjecture)

PUZ123A5.p TPS problem from CHECKERBOARD-THMS

c1: $i thf(cl_type, type)

cg: $i thf(c8_type, type)

s: $i— $i thf(s_type, type)

c¢cCKB6_BLACK: $i — $i — $o thf(cCKB6_BLACK _type, type)

cCKB6_BLACK = (Axu: $i,xv: $i: Vxw: $i — $i — $o: ((xw@QcyQc; and Vxj: $i, xk: $i: ((xw@xj@xk) = (xwQ(sQ(sQxj))@Qx]
(xw@xu@xv))) thf(cCKB6_BLACK _def, definition)

Vxx: 81, xy: $i: ((cCKB6_.BLACK@xx@Qxy) = —((sQ(s@Qxx)) = ¢; and (s@xy) = ¢1) or ((sQ(s@xx)) = ¢g and (sQxy) =
cs)) thf(cCKB_Lsgggo, conjecture)

PUZ124A5.p TPS problem from CHECKERBOARD-THMS

c1: $i thf(cl_type, type)

co: $i thf(c2_type, type)

cs: $i thf(c3_type, type)

cq: $i thf(c4_type, type)

g: %1 — $i— $i thf(g_type, type)

s: $1— $i thf(s_type, type)

cCKB6_BLACK: $i — $i — $o thf(cCKB6_-BLACK _type, type)

cCKB6_H: $i — $i — $i — $i — %o thf(cCKB6_H_type, type)

cCKB6_BLACK = (Axu: $i,xv: $i: Vxw: $i — $i — $o: ((xw@Qc;Qc; and Vxj: $i, xk: $i: ((xw@xj@xk) = (xwQ(sQ(s@xj))@Qx]
(xw@xu@xv))) thf(cCKB6_BLACK _def, definition)

cCKB6_H = (Axx: $i, xy: $i,xu: $i,xv: $i: (cCKB6_.BLACK@xx@xy and (((¢Q(sQ(s@xx))Q(s@Qxy)) = ¢; and xu =
(s@Q(s@Q(s@xx))) and xv = (s@xy)) or ((¢Q(sQ@(s@xx))Q(sQ@xy)) = co and xu = (sQ(s@xx)) and xv = (sQ(sQ@xy))) or ((gQ
cg and xu = (s@xx) and xv = (s@xy)) or ((¢Q(sQ(s@xx))Q(sQxy)) = ¢4 and xu = (sQ(s@xx)) and xv = xy)))) thf(cCl
Vxx: $i, xy: 81, xu: $i, xv: $i: ((cCKB6_HQxx@xy@Qxu@xv and (¢g@xu@xv) = ¢3) = (xu = (sQ(sQ(sQ@xx))) and xv =
(s@xy))) thf(cCKB_Lysg00, conjecture)

PUZ125A5.p TPS problem from CHECKERBOARD-THMS

c1: $i thf(cl_type, type)

ca: $i thf(c2_type, type)

c3: $i thf(c3_type, type)

cyq: $i thf(c4_type, type)

g: %1 — $i— $i thf(g-type, type)

s: 81— $i thf(s_type, type)

c¢cCKB6_BLACK: $i — $i — $o thf(cCKB6_BLACK _type, type)
cCKB6_H: $i — $i — $i — $i — $o thf(cCKB6_H_type, type)
cCKB6_BLACK = (Axu: $i,xv: $i: Vxw: $i — $i — $o: ((xwQcyQc; and Vxj: $i, xk: $i: ((xw@xj@xk) = (xw@Q(sQ(sQxj))@Qx]
(xw@xu@xv))) thf(cCKB6_BLACK _def, definition)
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cCKB6_H = (Axx: $i, xy: $i,xu: $i,xv: $i: (cCKB6_.BLACK@xx@xy and (((¢Q(sQ(s@xx))@Q(s@Qxy)) = ¢; and xu =
(s@Q(s@Q(s@xx))) and xv = (s@xy)) or ((¢Q(sQ@Q(s@xx))Q(sQ@xy)) = co and xu = (sQ(s@xx)) and xv = (s@Q(sQ@xy))) or ((gQ
cg and xu = (s@xx) and xv = (s@xy)) or ((¢Q(sQ(s@xx))Q(sQxy)) = ¢4 and xu = (sQ(s@xx)) and xv = xy)))) thf(cCl
Vxx: $i, xy: $i, xu: $i, xv: $i: ((cCKB6_H@xx@xy@Qxu@xv) = ((¢g@xu@xv) = ¢1 or (¢@xu@xv) = cp or (¢@xu@xv) =

¢ or (gQxu@xv) = ¢4)) thf(cCKB6_Lsooo0, conjecture)

PUZ126A5.p TPS problem from CHECKERBOARD-THMS

c1: $i thf(cl_type, type)

ca: $i thf(c2_type, type)

c3: $i thf(c3_type, type)

cyq: $i thf(c4_type, type)

g: %1 — 8i— $i thf(g-type, type)

s: 81— $i thf(s_type, type)

cCKB6_BLACK: $i — $i — $o thf(cCKB6_BLACK _type, type)

cCKB6_H: $i — $i — $i — $i — $o thf(cCKB6_H_type, type)

cCKB6_BLACK = (Axu: $i,xv: $i: Vxw: $i — $i — $o: ((xw@QcyQc; and Vxj: $i, xk: $i: ((xw@xj@xk) = (xw@Q(sQ(sQxj))@Qx]
(xw@xu@xv))) thf(cCKB6_BLACK _def, definition)

cCKB6_H = (Axx: $i, xy: $i,xu: $i,xv: $i: (cCKB6_.BLACK@xx@xy and (((¢@Q(sQ(s@xx))@Q(s@Qxy)) = ¢; and xu =
(s@(s@Q(s@xx))) and xv = (sQ@xy)) or ((¢Q(sQ(sQ@xx))Q(s@xy)) = ¢y and xu = (sQ(sQ@xx)) and xv = (sQ(sQ@xy))) or ((gQf
cs and xu = (s@xx) and xv = (s@xy)) or ((¢Q(sQ(sQ@xx))Q(s@xy)) = ¢4 and xu = (s@Q(sQ@xx)) and xv = xy)))) thf(cCl
xx: $i, xy: $i, xu: $i,xv: $i: ((cCKB6_HQxxQxy@xu@xv and (¢g@xu@xv) = ¢3) = ((sQ(sQ(s@Q(s@(s@xu))))) =

xx and (sQ(sQ(sQ(sQ(sQ(s@Q(s@Qxv))))))) = xy)) thf(cCKB_Ly3100, conjecture)

PUZ127A5.p TPS problem from CHECKERBOARD-THMS
cs: $i thf(es, type)

g: %1 — $i— $i thf(g, type)

cy: $i thf(cy, type)
c3: $i thf(cs, type)
co: 81 thi(ce, type)

ci: $i thf(cy, type)

s: $i— $i thf(s, type)

cg: $i thf(cs, type)

- (sQ(sQ(sQ(sQ(sQ(s@(s@(sQcg)))))))) = cs and Vxx: $i: (sQ(sQ(sQ(sQ@xx)))) # xx and Vxx: $i, xy: $i: ((¢@xxQxy) =
cs <= ((xx = cgandxy = ¢g)or (xx = ¢; and xy = ¢1))) and Vxx: $i,xy: $i: ((g@xx@xy) = ¢ <=
(9Q(s@xx)@Qxy) = c3) and Vxx: $i, xy: $i: ((9@xxQxy) = ca <= (9QxxQ(sQxy)) = ¢4) and Vxx: $i,xy: $i: ((9Qc; Qxy) #
¢z and (gQcg@xy) # ¢ and (¢g@xxQcy) # ¢4 and (g@Qxx@Qcg) # ¢2) and ¢; = (sQcg) and ¢ = (sQc;) and ¢z =
(sQcz) and ¢4 = (sQc3) and c5 = (sQcyq) and Vxx: 81, xy: $i: ((g@xxQ@xy) = ¢1 or (9@xxQxy) = co or (¢@xxQ@xy) =

cg or (gQ@xx@xy) = ¢4 or (g@xxQxy) = ¢5) thf(cTOUGHNUT4, conjecture)

PUZ12841.p lokaste patricide triangle

Tokaste is a parent of Oedipus. lokaste is a parent of Polyneikes. Oedipus is a parent of Polyneikes. Polyneikes is
a parent of Thersandros. Oedipus is a patricide. Thersandros is not a patricide. Therefore, Iokaste is a parent of a
patricide who is a parent of somebody who is not a patricide.

parent_of(iokaste, oedipus) fof(iokaste_oedipus, axiom)

parent_of(iokaste, polyneikes) fof(iokaste_polyneikes, axiom)

parent_of(oedipus, polyneikes) fof(oedipus_polyneikes, axiom)

parent_of(polyneikes, thersandros) fof(polyneikes_thersandros, axiom)

patricide(oedipus) fof(oedipus_patricidal, axiom)

- patricide(thersandros) fof(thersandros_not_patricidal, axiom)

Jp, nP: (parent_of(iokaste, p) and patricide(p) and parent_of(p,nP) and — patricide(nP)) fof(iokaste_parent_particide_pare

PUZ12842.p lokaste patricide triangle

Tokaste is a parent of Oedipus. Iokaste is a parent of Polyneikes. Oedipus is a parent of Polyneikes. Polyneikes is

a parent of Thersandros. Oedipus is a patricide. Thersandros is not a patricide. Therefore, Iokaste is a parent of a
patricide that is a parent of somebody who is not a patricide.

Jda, b, ¢, d, e: (parent(a) and relation(a, of, ’Oedipus’) and "Tokaste’ = a and parent(b) and relation(b, of, "Polyneikes’) and 'Tok:
b and parent(c) and relation(c, of, "Polyneikes’) and ’Oedipus’ = ¢ and parent(d) and relation(d, of, "Thersandros’) and ’Poly1
d and patricide(e) and ’Oedipus’ = e and = 3f: (patricide(f) and "Thersandros’ = f)) fof(background, axiom)

Ja, b, ¢, d: (parent(a) and patricide(b) and parent(c) and $true and — Je: (patricide(e) and d = e) and relation(c, of, d) and b
¢ and relation(a, of, b) and 'Tokaste’ = a) fof(prove, conjecture)

PUZ129+42.p The grocer is not a cyclist
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If every honest and industrious person is healthy, and no grocer is healthy, and every industrious grocer is honest,

and every cyclist is industrious, and every unhealthy cyclist is dishonest, and no healthy person is unhealthy, and

no honest person is dishonest, and every grocer is a person, and every cyclist is a person then no grocer is a cyclist.

(Va: ((person(a) and property; (a, honest, pos) and property, (a, industrious, pos)) = 3b: (property; (b, healthy, pos) and a =
b)) and Ve: (grocer(c) = —3d: (property, (d, healthy, pos) and ¢ = d)) and Ve: ((grocer(e) and property (e, industrious, pos)
3f: (property,(f,honest,pos) and e = f)) and Vg: (cyclist(g) = Jh: (property, (h,industrious, pos) and g =

h)) and Vi: ((cyclist(é) and property, (¢, unhealthy, pos)) = 3j: (property, (j, dishonest, pos) and i = j)) and Vk: ((person(k)
—3I: (property, (I, unhealthy, pos) and k = 1)) and Vm: ((person(m) and property, (m, honest, pos)) = —3n: (property,(n,d
n)) and Yo: (grocer(o) = dp: (person(p) and o = p)) and Vq: (cyclist(¢) = Ir: (person(r) and ¢ = r))) =

Vs: (grocer(s) = —3t: (cyclist(t) and s = t)) fof(prove, conjecture)

PUZ130+41.p Garfield and Odie

Garfield is a cat and Odie is a dog. Cats and dogs are pets. John is a human. Every pet has a human owner. Jon
owns Garfield and Odie, and they are the only cat and dog he owns. If a dog chases a cat, then the cat’s owner
hates the dog’s owner. Odie has chased Garfield. Therefore, Jon hates himself.

Ja: cat(a) fof(cat_type, axiom)

cat(garfield) fof(garfield_type, axiom )

Ja: dog(a) fof(dog_type, axiom)

dog(odie) fof(odie_type, axiom)

Ja: pet(a) fof(pet_type, axiom)

Va: (dog(a) = pet(a)) fof(dog_pet_type, axiom)

Va: (cat(a) = pet(a)) fof(cat_pet_type, axiom)

Ja: human(a) fof(human_type, axiom)

human(jon) fof(jon_type, axiom)

Va: (pet(a) = human(owner_of(a))) fof(owner_of_type, axiom)

Va: (pet(xz) = Jy: (human(y) and owner(z,y))) fof(pet_owner_axiom, axiom)

owner(jon, odie) fof(jon_o_owner_axiom, axiom)

owner(jon, garfield) fof(jon_g_owner_axiom, axiom)

Va: (Va: (cat(z) = owner(jon,z)) = z = garfield) fof(jon_only_g_owner_axiom, axiom)
Va: (Va: (dog(x) = owner(jon,z)) = x = odie) fof(jon_only_o_owner_axiom, axiom)

Va,y: ((cat(x) and dog(y)) = (chased(y,xz) = hates(owner_of(x), owner_of(y)))) fof(cat_chase_axiom, axiom)
Va,y: (human(x) and pet(y)) = (owner(z,y) <= z = owner_of(y))) fof(owner_def, axiom)

chased(odie, garfield) fof(odie_chase_axiom, axiom)

hates(jon, jon) fof(jon_conjecture, conjecture)

PUZ130_1.p Garfield and Odie

Garfield is a cat and Odie is a dog. Cats and dogs are pets. John is a human. Every pet has a human owner. Jon
owns Garfield and Odie, and they are the only cat and dog he owns. If a dog chases a cat, then the cat’s owner
hates the dog’s owner. Odie has chased Garfield. Therefore, Jon hates himself.

animal: $tType tff(animal_type, type)

cat: $tType tff(cat_type, type)

dog: $tType tff(dog_type, type)

human: $tType tff(human_type, type)

cat_to_animal: cat — animal tff(cat_to_animal type, type)

dog_to_animal: dog — animal tff(dog_to_animal _type, type)

garfield: cat tff(garfield_type, type)

odie: dog tff(odie_type, type)

jon: human tff(jon_type, type)

owner_of: animal — human tff(owner_of_type, type)

chased: (dog x cat) — $o tff(chased_type, type)

hates: (human x human) — $o tff(hates_type, type)

Va: animal: 3h: human: h = owner_of(a) tff(human_owner, axiom)

jon = owner_of(cat_to_animal(garfield)) tff(jon_owns_garfield, axiom)

jon = owner_of(dog_to_animal(odie)) tff(jon_owns_odie, axiom)

Va: animal: (jon = owner_of(a) = (a = cat_to_animal(garfield) or a = dog_to_animal(odie))) tff(jon_owns_only, axiom)
Ve: cat, d: dog: (chased(d, ¢) = hates(owner_of(cat_to_animal(c)), owner_of(dog-to_animal(d)))) tff(dog_chase_cat, axiom)
chased(odie, garfield) tff(odie_chased_garfield, axiom)

hates(jon, jon) tff(jon_hates_jon, conjecture)

PUZ131+41.p Victor teaches Michael
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Every student is enrolled in at least one course. Every professor teaches at least one course. Every course has at
least one student enrolled. Every course has at least one professor teaching. The coordinator of a course teaches
the course. If a student is enroled in a course then the student is taught by every professor who teaches the course.
Michael is enrolled in CSC410. Victor is the coordinator of CSC410. Therefore, Michael is taught by Victor.

Ja: student(a) fof(student_type, axiom)

Ja: professor(a) fof(professor_type, axiom)

Ja: course(a) fof(course_type, axiom)

student(michael) fof(michael type, axiom)

professor(victor) fof(victor_type, axiom)

course(csca10) fof(csc410_type, axiom)

Va: (course(a) = professor(coordinatorof(a))) fof(coordinator_of_type, axiom)

Va: (student(x) = Jy: (course(y) and enrolled(z,y))) fof(student_enrolled_axiom, axiom)
Va: (professor(z) = Jy: (course(y) and teaches(z,y))) fof(professor_teaches, axiom)

Va: (course(x) = Jy: (student(y) and enrolled(y, x))) fof(course_enrolled, axiom)

Va: (course(x) = Jy: (professor(y) and teaches(y,x))) fof(course_teaches, axiom)

Va: (course(x) = teaches(coordinatorof(x),x)) fof(coordinator_teaches, axiom)

Va,y: ((student(x) and course(y)) = (enrolled(z,y) = Vz: (professor(z) = (teaches(z,y) = taughtby(z,2))))) fof(st
enrolled(michael, cscq19) fof(michael_enrolled_csc410_axiom, axiom)

coordinatorof(cscy19) = victor fof(victor_coordinator_csc410_axiom, axiom)
taughtby(michael, victor) fof(teaching_conjecture, conjecture)

PUZ131_1.p Victor teaches Michael

Every student is enrolled in at least one course. Every professor teaches at least one course. Every course has at
least one student enrolled. Every course has at least one professor teaching. The coordinator of a course teaches
the course. If a student is enroled in a course then the student is taught by every professor who teaches the course.
Michael is enrolled in CSC410. Victor is the coordinator of CSC410. Therefore, Michael is taught by Victor.
student: $tType tff(student_type, type)

professor: $tType tff(professor_type, type)

course: $tType tff(course_type, type)

michael: student tff(michael_type, type)

victor: professor tff(victor_type, type)

€SC410: course tff(cscd10_type, type)

enrolled: (student x course) — $o tff(enrolled_type, type)

teaches: (professor x course) — $o tff(teaches_type, type)

taughtby: (student x professor) — $o tff(taught_by_type, type)

coordinatorof: course — professor tff(coordinator_of_type, type)

Va: student: Jy: course: enrolled(z, y) tff(student_enrolled axiom, axiom)

Va: professor: Jy: course: teaches(z, y) tff(professor_teaches, axiom)

Va: course: Jy: student: enrolled(y, x) tff(course_enrolled, axiom)

Va: course: Jy: professor: teaches(y, x) tff(course_teaches, axiom)

Va: course: teaches(coordinatorof(x), x) tff(coordinator_teaches, axiom)

Va: student, y: course: (enrolled(z,y) = Vz: professor: (teaches(z,y) = taughtby(z, 2))) tff(student_enrolled taught, axi
enrolled(michael, cscq19) tff(michael_enrolled _csc410_axiom, axiom)

coordinatorof(cscyig) = victor tff(victor_coordinator_csc410_axiom, axiom)

taughtby(michael, victor) tff(teaching_conjecture, conjecture)

PUZ13241.p Crime in beautiful Washington

A capital is a city. USA is a country. Every city has crime. Washington is the capital of the USA. Every country
has a beautiful capital. Therefore, Washington is beautiful but has crime.

Ja: capital(a) fof(capital_type, axiom)

Ja: city(a) fof(city type, axiom)

Va: (capital(a) = city(a)) fof(capital_city_type, axiom)

Ja: country(a) fof(country_type, axiom)

capital(washington) fof(washington_type, axiom)

country(usa) fof(usa_type, axiom)

Va: (country(a) = capital(capital_city(a))) fof(country_capital type, axiom)

Va: (city(x) = has_crime(x)) fof(crime_axiom, axiom)

capital_city(usa) = washington fof(usa_capital _axiom, axiom)

Va: (country(x) = beautiful(capital_city(x))) fof(beautiful_capital axiom, axiom)
beautiful(washington) and has_crime(washington) fof(washington_conjecture, conjecture)
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PUZ13341.p N queens problem has the variable symmetry property

queensp = Vi, j: ((le(s(ng),?) and le(i,n) and le(s(i), ) and le(j,n)) = (p(i) # p(3) and p(i) + i # p(j) +
jand —p(i) # —p(4))) fof(queens_p, axiom)

Vi: perm(i) = —s(n) fof(permutation, axiom)

Vi, j: ((le(s(ng), ) and le(é,n) and le(s(7), ) and le(j,n) and (le(s(i),j) <= le(s(perm(j)),perm(i)))) = (q(i) #
q(j) and q(i) +i # q(j) +j and —q(i) # —q(j))) = dqueens.q  fof(queens_q, axiom)

(queens_p and Vi: ¢(i) = p(perm(i))) = queens_q fof(queens_sym, conjecture)

Vi: ((le(s(ng), i) and le(i,n)) = (le(s(ng), perm(z)) and le(perm(i),n))) fof(permutation_range, axiom)

Vj,i: —i = —perm(j) fof(permutation_another_one, axiom)
Va,y,z: ((le(x,y) and le(y, z)) = le(x, 2)) fof(le_trans, axiom)
Va: le(x, s(x)) fof(succ_le, axiom)

Vi, j, ki (i+j=k+1 <= —i=-l) fof(plus, , axiom)
Vi, g, k1 (—i=—k < —i=—j) fof(minus;, axiom)

PUZ13342.p N queens problem has the variable symmetry property

queensp = Vi, j: ((le(s(ng),?) and le(z,n) and le(s(z), ) and le(j,n)) = (p(i) # p(3) and p(i) + 1 # p(j) +
jand —p(i) # —p(4))) fof(queens_p, axiom)

Vi: ((le(s(no), ) and le(i,n)) = perm(i) = —s(n)) fof(permutation, axiom)

Vi, j: ((le(s(ng), ) and le(é,n) and le(s(7), ) and le(j,n) and (le(s(i),j) <= le(s(perm(j)), perm(i)))) = (q(i) #
q(j) and q(3) + i # q(j) + j and — q(i) # —q(j))) = queens_q fof(queens_q, axiom)

(queens_p and Vi: ¢(i) = p(perm(i))) = queens_q fof(queens_sym, conjecture)

Vi: ((le(s(ng), ) and le(i,n)) = (le(s(ng), perm(z)) and le(perm(i), n))) fof(permutation_range, axiom)

Vj,i: — i = —perm(yj) fof(permutation_another_one, axiom)
V,y, z: ((le(z,y) and le(y, z)) = le(z, z)) fof(le_trans, axiom)
Va: le(x, s(x)) fof(succ_le, axiom)

Vi, kl: (i+j=k+1 < —i=-I) fof(plus;, axiom)
Vi, gkl (—i = —k <= —i=—j) fof(minus; , axiom)

PUZ13343.p N queens problem has the variable symmetry property

queensp = Vi,j: ((le(s(ng),?) and le(z,n) and le(s(z),7) and le(j,n)) = (p(i) # p(3) and p(i) + 1 # p(j) +
jand —p(i) # —p(4))) fof(queens_p, axiom)

Vi: perm(i) = —s(n) fof(permutation, axiom)

Vi, j: ((le(s(no),i) and le(i,n) and le(s(i),§) and le(j,n)) = (a(i) # a(j) and (3) +i # q(j) + j and — q(i) #
—q(j))) = queens_q fof(queens_q, axiom)

(queens_p and Vi: ¢(i) = p(perm(i))) = queens_q fof(queens_sym, conjecture)

Vi: ((le(s(ng), i) and le(i,n)) = (le(s(ng), perm(z)) and le(perm(i),n))) fof(permutation_range, axiom)

Vi, j: (t(4,5) <= lt(perm(j), perm(z))) fof(permutation_anti-monotone, axiom)

Vj,i: —i = —perm(j) fof(permutation_another_one, axiom)
Va,y,z: ((le(x,y) and le(y, z)) = le(x, 2)) fof(le_trans, axiom)
Va: le(x, s(x)) fof(succ_le, axiom)

Vi, kl: (i+j=k+1 < —i=-I) fof(plus, , axiom)
Vi, g,k (—i = —k <= —i=—j) fof(minus;, axiom)

PUZ133=2.p N queens problem has the variable symmetry property

queens_q: $o tff(queens_q_type, type)

queens_p: $o tff(queens_p_type, type)

q: $int — $int tff(q-type, type)

p: $int — $int tff(p_type, type)

n: $int tff(n_type, type)

perm: $int — $int tff(perm_type, type)

queens_p = Vi: $int, j: $int: (($lesseq(1,4) and $lesseq(i, n) and $lesseq($sum(1, 1),
p(j) and $sum(p(i), i) # $sum(p(j), ) and $difference(p(i), ) # $difference(p(4), j))
Vi: $int: perm(i) = $difference($sum(1,n), ) tff(permutation, axiom)

Vi: $int, j: $int: (($lesseq(1,7) and $lesseq(i, n) and $lesseq($sum(1, ), j) and $lesseq(j, n) and ($lesseq($sum(1,17), j ) =
$lesseq($sum(1, perm(5)), perm(i)))) = (q(i) # q(j) and $sum(q(7),7) # $sum(q(j),j) and $difference(q(7),7) #
$difference(q(4),7))) = queens_q tff(queens_q, axiom)

(queens_p and Vi: $int: ¢(¢) = p(perm(i))) = queens_q tff(queens_sym, conjecture)

Vi: $int: (($lesseq(1,7) and $lesseq(i,n)) = (Slesseq(1, perm(i)) and $lesseq(perm(z),n))) tff(permutation_range, axiom)
Vj: $int, ¢: $int: $difference(s, j) = $difference(perm(j), perm(i)) tff(permutation_another_one, axiom)

j) and Slesseq(j,n)) = (p(i) #
) tff(queens_p, axiom)

PUZ136A1.p Under two assumptions there are at least two individuals.
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parent: $i — $i — $o thf(parent, type)

kronus: $i thf(kronus, type)

zeus: $i thf(zeus, type)

parent@kronus@zeus thf(ax;, axiom)

sutekh: $i thf(sutekh, type)

horus: $i thf(horus, type)

— parent@sutekh@horus thf(axs, axiom)

Ip: $i — $o, z: $i, y: $i: (pQx and — pQy) thf(hotwo, conjecture)

PUZ137A1.p Peter the liar says everything

Peter says that everything he says is false. Show that Peter says everything.
peter: $i thf(peter, type)

says: $i — $o — %o thf(says, type)

says@peter@Vz: $o: ((says@Qpeter@Qz) = —x) thf(ax;, axiom)

Va: $o: (says@peterQx) thf(thm, conjecture)

PUZ1384-2.p Platinum Blonde

+~+—++12—3—23 4 —+—+—+—+—1-8—5——6—7-—8———9—
—_—tt++ 859 45— AT 66— — 44—+

include(’Axioms/PUZ006+0.ax’)

p(n17n87n1)

)

( ) ( )
p(na, ng, n3) fof(axag3, axiom)
p(ns,n3, ng) fof(axsse, axiom)
p(ng, na,ng) fof(axs43, axiom)
p(ng,n7,ng) fof(axgzs, axiom)
p(ng,n3,my) fof(ax431, axiom)
p(na, ng, ng) fof(ax44s, axiom)
p(n4,ng, ns) fof(ax4gs, axiom)
p(ns,na, ng) fof(axs26, axiom)
p(ns, ns, nr) fof(axss57, axiom)
p(ns, n7,ng) fof(axs7s, axiom)
p(ne, ne, ng) fof(axgpg, axiom)
p(n7,n3, ng) fof(ax73s, axiom)
p(n7,n4,n5) fof(axr4s5, axiom)
p(ng,n1,ng) fof(axg1g, axiom)
p(ng,ns,ny) fof(axgs4, axiom)
p(ng,n7,ns) fof(axgrs, axiom)
p(ng,ni,ng) fof(axg14, axiom)
p(ng, ng,n7) fof(axga7, axiom)
p(n97 Ne, 716) fof(angg, ax1om)

fof(ax;g1, axiom
fof(axyg2, axiom

PUZ139_1.p Caramel vanilla coffee helps people stay awake

beverage: $tType tff(beverage_type, type)

syrup: $tType tff(syrup_type, type)

coffee: beverage tff(coffee_type, type)

vanilla_syrup: syrup tff(vanilla_syrup_type, type)

caramel_syrup: syrup tff(caramel_syrup_type, type)

mixture: V > beverageOrSyrup: $tType: (beverageOrSyrup x syrup) — beverageOrSyrup tff(mixture_type, type)
help_people_stay_awake: beverage — $o tff(help_people_stay_awake_type, type)

Vs: syrup: help_people_stay_awake(mixture(beverage, coffee, s)) tff(mixture_of_coffee_help_people_stay_awake, axiom)
help_people_stay_awake(mixture(beverage, coffee, mixture(syrup, caramel_syrup, vanilla_syrup))) tff(caramel_vanilla_coffee

PUZ140A1.p A mixture of coffee and syrup that is hot

syrup: $tType thf(syrup_type, type)

beverage: $tType thf(beverage_type, type)

coffee: beverage thf(coffee_type, type)

heat: beverage — beverage thf(heat_type, type)

hot: beverage — $o thf(hot_type, type)

mix: beverage — syrup — beverage thf(mix_type, type)

hot_mixture: beverage — syrup — beverage thf(hot_mixture_type, type)
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cold_mixture: beverage — syrup — beverage thf(cold_mixture_type, type)

hot_mixture = (Ab: beverage, s: syrup: (heat@(mix@b@Qs))) thf(hot_mixture_definition, definition)

cold_mixture = (Ab: beverage, s: syrup: (mix@b@s)) thf(cold -mixture_definition, definition)

Vb: beverage: (hot@(heat@b)) thf(its_hot, axiom)

Imixture: beverage — syrup — beverage: Vs: syrup: 3b: beverage: ((mixture@coffee@s) = b and hot@b) thf(hot_coffee, cor

PUZ140A2.p A mixture of coffee and syrup that is hot
syrup: $tType thf(syrup_type, type)

beverage: $tType thf(beverage_type, type)

coffee: beverage thf(coffee_type, type)

mix: beverage — syrup — beverage thf(mix_type, type)

coffee_mixture: syrup — beverage thf(coffee_mixture_type, type)

hot: beverage — $o thf(hot_type, type)

coffee_mixture = (mix@coffee) thf(coffee_mixture_definition, definition)

Vs: syrup: ((coffee_mixture@s) = coffee and hot@(coffee_mixture@s)) thf(coffee_and_syrup_is_hot_coffee, axiom)

JsyrupMixer: syrup — beverage: Vs: syrup: 3b: beverage: (b = (syrupMixer@s) and b = coffee and hot@b) thf(there_is_ho

PUZ141A1.p Labyrinthl

Move 2 to the right.

position: $tType thf(position_type, type)

direction: $tType thf(direction_type, type)

left: direction thf(left_type, type)

right: direction thf(right_type, type)

T: direction thf(top_type, type)

bottom: direction thf(bottom_type, type)

next: position — direction — position thf(next_type, type)

Vdy: direction, da: direction, p: position: (next@(next@pQd; )@Qds) = (next@(next@pQds)@d; ) thf(next_comm, axiom)
Vp: position: (next@(next@p@left)@Qright) = p thf(left_right, axiom)

Vp: position: (next@(next@p@T)@bottom) = p thf(top-bottom, axiom)

wall: position — $o thf(wall_type, type)

movelist: $tType thf(movelist_type, type)

nomove: movelist thf(nomove_type, type)

movedir: movelist — direction — movelist thf(movedir_type, type)

playerpos: movelist — position thf(playerpos_type, type)

VpO: position, m: movelist, d: direction: ((playerpos@m) = pO = (= wall@(next@pOQ@d) = (playerpos@(movedir@m@Qd)) -
(next@pOQd))) thf(player_move legal, axiom)

VpO: position, m: movelist, d: direction: ((playerpos@m) = pO = ((wall@(next@pOQd)) = (playerpos@Q(movedir@m@Qd)) =
pO)) thf(player_move_illegal, axiom)

Coo: position thf(c00_type, type)

C10: position thf(c10_type, type)

C90: position thf(c20_type, type)

c10 = (next@cop@right) thf(c10_defin, definition)

c20 = (next@cy@right) thf(c20_defin, definition)

(wallQcq) = $false thf(c00_axiom, axiom)

(wall@Qcy) = $false thf(c10_axiom, axiom)

(wall@cqg) = $false thf(c20_axiom, axiom)
(playerpos@nomove) = cgg thf(start_axiom, axiom)

Im: movelist: (playerpos@m) = cag thf(exercise, conjecture)

PUZ146A1.p Peter and Mary have different hobbies
hobby: $tType thf(hobby _type, type)

earthling: $tType thf(earthling_type, type)

peter: earthling thf(peter, type)

mary: earthling thf(mary, type)

beer_drinking: hobby thf(beer_drinking, type)
belly_dancing: hobby thf(belly_dancing, type)
weight_lifting: hobby thf(weight_lifting, type)
has_hobby: earthling — hobby — $o thf(has_hobby, type)
peters_hobbies: hobby — $o thf(peters_hobbies, type)
marys_hobbies: hobby — $o thf(marys_hobbies, type)
peter # mary thf(not_the_same;, axiom)



beer_drinking # belly_dancing and belly_dancing # weight_lifting and beer_drinking # weight _lifting
peters_hobbies = (has_hobby@peter) thf(peters_hobbies, , definition)

marys_hobbies = (has_hobby@mary) thf(marys_hobbiess, definition)
marys_hobbies@belly_dancing thf(mary_does_belly_dancing, axiom)

- marys_hobbies@beer_drinking thf(mary_does_not_do_beer_drinking, axiom)
peters_hobbies@beer_drinking thf(peter_does_beer_drinking, axiom)

peters_hobbies@Qweight _lifting thf(peter_does_weight_lifting, axiom)

peters_hobbies # marys_hobbies thf(peter-and -mary_have_different_hobbies, conjecture)
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thf(not_the_sames, a



