Prolog Assignment #1: Various Computations

Learning Abstract

For this assignment, we had taken a break from using Racket to
learn the concept of Prolog. Prolog is a programming language that
helps conceptualize logic by making rules and facts turn into a world
of knowledge. It is also a great database of theoretical thought. Each
test looks at a different aspect of the uses of Prolog.



Task 1 - Map Coloring
Code

mj map_task.pro - Notepad

File Edit Format View Help

% different(X,Y) :: X is not equal to ¥

different({red, blue).
different(red, green).
different(red, orange).
different(green, blue).
different(green, orange).
different(green, red).
different(blue, green).
different(blue, green).
different(blue, red).
different{orange, blue).
different({orange, green).
different(orange, red).

coloring(A, B, C, D, E, F, G, H, I, J, K, L, M,
NJ DJ PJ Q}:'
different(A, B),
different(A, C),
different(A, D),
different(A, E),
different(B, (),
different(B, E),
different(C, D),
different(D, E),
different(B, F),
different(B, I),
different(C, H),
different(C, I),




different(D, 1),
different(D, K),
different(E, L),
different(E, M),
different(F, G),
different(F, M),
different(G, H),
different(H, I},
different(I, 1),
different(1, K),
different(L, M),
different(F, N},
different(G, 0),
different(H, 0),
different(I, P),
different(l, P},
different(K, Q),
different(L, Q),
different(M, N),
different(N, 0},
different(N, Q),
different(0, P),
different(P, Q).

Demo

s SWI-Prolog (AMDE4, Multi-threaded, version 8.4.3)

File Edit Settings Run Debug Help

Welcome to SWI-Frolog (threaded. 64 bit=s, wersion 8.4 33
SWI-Prolog comes with ABSOLUTELY HO WARRANTY. This 1= free software.
Flease run Y- license. for legal details.

For online help and baclground. wi=it https: - ~www.s=wi-prolog.org
For built—-in help. u=e 7- help(Topic). or ?— apropos(Word).

-

2 c:Program File=z<swipl- bootsmap_task . pl. txt compiled 0.00 =ec. 13 claus=e

?— coloring{d, B, C, I, E, F, G, H, I, J, K, L, H,
H., 0. F. )

|

A=TI1 T =K K=H H=red.

E=D D=H H=L, L=H H=F. P = blue,
C=E E=F F=J J=10,0-=10, = green,.

G = orange N



Task 2 - The Floating Shapes World

File Edit Format View Help

square(sera, side(7), color(purple)).
square(sara, side(5), color(blue)).
square(sarah, side(11), color(red)).

circle(carla, radius(4), color(green)).
circle(cora, radius(7), color(blue)).
circle(connie, radius(3), color(purple)).
circle(claire, radius(5), color(green)).

circles :-
circle(Name, , ),
write(Name), nl,
fail.

circles.

squares :-
square(Name, _, ),
write(Name), nl,
fail.

squares.

circles :-
circle(Name, , ),
write(Name), nl,
fail.

circles.

squares :-
square(Name, , ),
write(Name), nl,
fail.

squares.

shapes :-
circles,
sguares.

blue(Name) :-
square(Name, , color(blue)).
blue(Name) :-
circle(Mame, , color(blue)).



area(MName, A) :-
circle(Name, radius(R), ),
A is 3.14 * R * R.
area(Name, A) :-
square(Name, side(S), ),
f is § * §.

large(Name) :-

area(Name, A),

A »= 100.

small(Name) :-

area(Name, A),
A ¢ 180.

Demo



w SWI-Prolog (AMDE4, Multi-threaded, version 8.4.3)

File Edit Settings FRun Debug Help

Welcone to SWI-Prolog (threaded, 64 bits, version 2.4.20
SWI-Prolog comes with ABSOLUTELY HO WARRAHTY. Thi= is frese software.
Fleaze run 7- license. for legal details.

For online help and background., wi=sit http= . swww.swi-prolog. org
For built—in help, use Y- help(Topic). or 7Y— apropos(Word).

a_
4 ocrslTzerssdmmit<floating_shapse world pro.txt compiled 0.00 =ec. 183 clauses
?— listing({=guares=s).
squares [ —

square{Hamns, . _).

write(Hamne) .

nl.

fail.
SQUares.

true.

T— =guare.

Correct to: "s=guares"? ves
=era

Zara

=zarah

true.

?— listing(circles=s).
circles -
circle{Hans, _ . _).
write(Hame) .
nl.
fail.
circles.

true.

- circles.
carla

CoOTa
connie
claire
true.

?— listing(=shapes).
shapes -
circles,
SQUATres.

true.



?— =hape=.
carla
cora
conhie
claire
==ra

=ara
=arah
true.

?— blu=(Shapes) .
Shape = =ara

?— blu=(Shapes] .
Shape = =ara

-

Shape Cora..

?— largei{Name). write(Hame)., nl.
cCoTa

=arah

false.

?— large(Hamne), write(Ham=). nl.

cora
=arah
false.

?— areaicore. A).
false.

?— areaicora. A).
A = 153 .86

T— area(carla,_éj
4 =250.24 W

fail.

fail.



Task 3 - Pokemon KB Interaction and Programming
Code

cen(pikachu).
cen(bulbasaur).
cen(caterpie).
cen(charmander).
cen(vulpix).
cen(poliwag).
cen(squirtle).
cen(staryu).

evolve(pikachu,raichu).
evolve(bulbasaur,ivysaur).
evolve(ivysaur,venusaur).
evolve(caterpie,metapod).
evolve(metapod,butterfree).
evolve(charmander,charmeleon’
evolve(charmeleon,charizard).
evolve(vulpix,ninetails).
evolve(poliwag,poliwhirl).
evolve(poliwhirl,poliwrath).
evolve(squirtle,wartortle).
evolve(wartortle,blastoise).
evolve(staryu,starmie).



pokemon{name(pikachu), electric, hp(68), attack(gnaw, 18)).
pokemon(name(raichu), electric, hp(98), attack(thunder-shock, 98)).
pokemon(name(bulbasaur), grass, hp(48), attack(leech-seed, 28)).
pokemon(name(ivysaur), grass, hp(68), attack(vine-whip, 38)).
pokemon{name(venusaur), grass, hp(148), attack(poison-powder, 78)).
pokemon(name(caterpie), grass, hp(58), attack(gnaw, 28)).
pokemon(name(metapod), grass, hp(78), attack(stun-spore, 28)).
pokemon(name(butterfree), grass, hp(138), attack(whirlwind, 88)).
pokemon{name(charmander), fire, hp(58), attack(scratch, 18)).
pokemon(name(charmeleon), fire, hp(86), attack(slash, 58)).
pokemon({name(charizard), fire, hp(178), attack(royal-blaze, 188)).
pokemon(name(vulpix), fire, hp(68), attack({confuse-ray, 28)).
pokemon{name(ninetails), fire, hp(188), attack(fire-blast, 128)).
pokemon(name(poliwag), water, hp(68), attack(water-gun, 38)).
pokemon(name(poliwhirl), water, hp(88), attack(amnesia, 38)).
pokemon(name(poliwrath), water, hp(148), attack(dashing-punch, 58)).
pokemon{name(squirtle), water, hp(48), attack(bubble, 18)).
pokemon(name(wartortle), water, hp(88), attack(waterfall, 68)).
pokemon({name(blastoise), water, hp(148), attack(hydro-pump, 68)).
pokemon(name(staryu), water, hp(48), attack(slap, 28)).
pokemon{name(starmie), water, hp(6@), attack(star-freeze, 28)).

info(T) :-

pokemon(MN, T, HP, A},
write(pokemon(N, T, HP, A)}, nl,
fail.

display_cen :-
cen(N),
write(N), nl,
fail.
display_cen.

family (M) :-
evolve(N, X),
evolve(X, Y),
write(N), write(' "), write(X), write(' "), write(Y).
family (M) :-

evolve(N, X),
write(N), write(' "), write(X).
|

families :-
cen(M),
family(N), nl,
fail.
families.



lineage(N) :-

evolve(N, X},

evolve(X, Y),

pokemon(name(N), T1, HP1, A1),
pokemon(name(X), T2, HP2, A2),
pokemon(name(Y), T3, HP3, A3},
write(pokemon(name(N), T1, HP1, Al)), nl,
write(pokemon(name(X), T2, HP2, A2)), nl,
write(pokemon(name(Y), T3, HP3, A3)).
lineage(N) :-

evolve(N, X},

pokemon(name(N), T1, HP1, A1),
pokemon(name(X), T2, HP2, A2),
write(pokemon(name(N), T1, HP1, Al)), nl,
write(pokemon(name(X), T2, HP2Z, A2)).
lineage(N) :-

pokemon({name(N), T, HP, A),
write(pokemon(name(N), T, HP, A)).

Demo



-

% ocoslzerssdunit-pokemnon_info. pro.t=zt compiled 0.00 =ec, 59 clauses
7— displavy_namnes.
pikachu
raichu
bulba=zaur
ivysaur
TENUZaur
caterpie
netapod
butterfree
charmander
charmeleon
charizard
vulpix
ninstails
poliwag
polivhirl
poliwrath
=quirtle
wartortle
blasztoi=ze
ztarvu
s=tarmie
true.

7= displav_attacks.
Jnaw
thunder—=shock
leech—=eed
vine—whip
pol=on—powvder
Jnaw
stun—spore
whirlwind
scratch

=lash
roval-hblaze
confuse—ravy
fire-hla=t
wvater—gun
anne=ia
dashing-punch
bubble
waterfall
hydro—punp
=lap
star—free=ze
true.



?— strong(pikachu) .
false.

?— =trong(blaztoi=ze).
true .

?— strong(X). write(X), nl. fail.

raichu
TENUSAUT
butterirees
charizard
ninetail=
wartortle
blastoi=ze
false.

?— toughi{raichul.
false.

?— tough(venuzaur) .
true.

?— tough({Hame), write(Ham=)., nl.

TEnusaur
hutterfres
charizard
polivrath
blaztoi=ze
false,

?— typeicaterpie. grass).
tru=s .

?— typei{pilkachu, water).
falze.

?— type(N, electric).
H = pikachu

P— type(N,. electric).
H pikachu
raichu.

i)

fail.



T— typei(H, water). write(H), nl, fail.
poliwag

poliwhirl

poliwrath

zquirtle

wartortle

blastoi=e

=ztarvu

starmie

falze.

?— infoiwater).
pokemncon(nanse({polivag)  water hpl(6l) . attackiwater—gun, 30))
pokenoninansei{polivhirl),vater, hp(80) . attack{anne=sia, 30))
pokenoni(nanse(polivrath) . water hp(l140) ., attack({dashing-punch, 50))
pokemon(nanse{=quirtle) wvater hp(d40) attack({bubble, 1033
pokenon{nane{wartortle) . wvater, hp(80) . attack{waterfall cl))
pokemon(nanse(blastoise) . water hp(l140) . attack (hvdro—pump, 6073
pokemnon(nans{starvu)  water hp(40)  , attacki=lap. 201}
pokenoni{namne{starmie) . wvater hp(el)  attacki{star—freeze.20))
falze.

?— infol(fire).

pokemnon (nane {charmander) . fire hp(50)  attack(=cratch,.10))
pokenon {namne{charmeleon) . fire hp(80) . attacki{=lash . 50))
pokemohn(nane(charizard) . fire hp(170) . attack{roval-blaze. 1003
pokemon(nans(vulpix) . fire. hp(6l) . attack{confuse—ray, 20))
pokenoni{namnse{ninetails) . fire. hp(l00) attack{fire-bla=st . 120))
falze.

7— displavy_cen.
pikachu
bulba=aur
caterpie
charmander
vulpix

poliwag
squirtle
s=tarvu

true.

= family(pikachu).
pilkachu raichu
true.



P— familie=.

pikachu raichu

bulba=zaur ivvy=zaur venusaur
bulba=zaur ivvysaur

caterpie metapod butterfrees
caterpie mnetapod

charmander charmeleon charizard
charmander charmeleon

Tulpix ninsetails

poliwag poliwvhirl poliwrath
poliwag poliwhirl

=quirtle wartortle blastoise
=quirtle wartortle

=tarvu =tarmnie

true.

?— lineage(caterpie).
pokenoninane{caterpie).grass. hp(t0) . attack{gnaw, 20} )
pokemnon{namne{netapod) . grass, hp(70), attack{=tun—-=pore. 2071 )
pokenoninanse{butterfree).grass . hp(l130) . attacki{vhirlwind,k 8033
tru= .

?— lineage{metapod) .
pokemnon{namne{metapod) . grass, hp(70) , attack{stun—-=pore. 207
pokemnon{nanse{butterfres) . grass. hp(130).attack{wvhirlwind, 8033
tru= .

?— lineagei{butterires).
pokenon(nanse{butterfres) . grass. hp(130) . attacki{wvhirlwind, 8033
true.

|



Task 4 - Lisp Processing in Prolog

Code
first([H|_], H).

rest([_|T], T).

last([H|[1], H).
last([_|T], Result) :-

last(T, Result).

nth(@,[H| _],H).
nth(N,[ _|T],E) :-
Kis N - 1,
nth(K,T,E).

writelist([]).
writelist([H|T]) :-
write(H), nl,
writelist(T).

sum([],8).
sum([Head|Tail],Sum) :-
sum{Tail,SumDfTail),

Sum is Head + SumdfTail.

add_first(X,L,[X|L]).

add_last(X,[]1,[X]).
add_last(X,[H|T],[HITX]) :-
add_last(X,T,TX).

iota(®,[]).
iota(MN,Iotal) :-
K is N - 1,

iota(K,Iotak),
add last(M,Iotak,Iotal).

pick(L,Item) :-
length(L,Length)},
random(8, Length,RN),
nth(RN,L,Item).




make set([],[]1).

make set([H|T],TS) :-
member(H,T),

make set(T,TS).

make set([H|T],[H|TS]) :-
Pake_Set{T,TS}.

product([],1).
product([Head|Tail],Product) :-
product(Tail,Product0fTail),
Product is Head * ProductOfTail.
factorial(Num, Factorial) :-
iota(Num, Iota),

product(Iota, Product),
Factorial is Product.

make list(@®, _, ).

make list(Occurences, Item, List) :-
K is Occurences - 1,

make 1list(K, Item, ListK),
add_last(Item, ListK, List).

#% This is pretty much the same as last...:

but_first([_|Cdr], Cdr).
but_last({L, List) :-
reverse(L, FirstPass),

but first(FirstPass, Cdr),



reverse(Cdr, List).

is palindrome([]).

is palindrome(List) :-

length(List, L},

L =1.

is _palindrome(List) :-

first(List, H),

last(List, L),

L = H,

but_last(lList, Truncated),

but_first(Truncated, Final),

is palindrome(Final).

noun_phrase(NP) :-

pick([potato, tomato, habanero, taguito, emoji, shirt, controller,
fridge], MNoun),

pick([spicy, large, evil, deceptive, annoying, boring], Adjective),
MP = [the, Adjective, Noun].

sentence(s) :-

noun_phrase(NP1),

noun_phrase(NP2),

pick([ate, destroyed, wrote, buried, vetoed, threw, stamped], Verb),
append(NP1, [Verh], 58),

append(58, NP2, S).

Demo



?— noun_phra==e(HP) .
HEF = [the. annoving. =shirt]

?— noun_phra=s=(HP) .
HEF = [the. deceptive. tomato]

?— noun_phra=se(HP) .
HE = [the. large. ifridge]

?— noun_phra=s=({HP) .
HF = [the. =spicy. fridge]

?— noun_phra=s=(HEP) .
HF = [the. large. potato]

?— =zentence(S).
S = [the, evil, tomato, buried. the., annoving., habanero]

?— =entence(S).
S = [the., deceptive. habanero, wrote, the, annoving., shirt]

?— =entence(S).
S5 = [the., =picy., habanero, stamped. the. boring. taguito]

?— =entence(S) .
S = [the., large., =s=hirt., threw, the. deceptiwve. habanero]

?— =entence(35) .
S5 = [the., large., shirt., wrote, the. deceptive. tomato]

T— =entence(35) .
S = [the. boring, tomato, wvetosed, the, evil, taguito]

T— =entence(35) .
S = [the. boring., tagquito, ate., the, =picy. taguito]

?— =entence(35) .
S = [the. large. controller., threw., the., boring. taguito]

?— =zentence(S).
S = [the., anhoving., tomato. destroved. the, deceptive. fridge]

?— =entence(S).
S5 = [the., anhoving., emoji. threw. the. large. emoji]

?— =entence(S).
S5 = [the., large., potato, wrote, the, annoving, emoji]

|



