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Prolog Programming Assignment #1: Various Computations

Learning Abstract

This programming assignment is about computational functions in Prolog. It involves the
use of a knowledge base for coloring and the floating shape world. Then, the Pokémon KB

Interaction and Programming & Lisp Processing in Prolog.

Problem 1- Map Coloring
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Code:




File: coloring-taskl.pro
Line: Program to color the squares.
The colors used will be pink, blue, purple, and red.

% different(X,Y) :: X is not equal to
pink,blue
pink,purple
pink,red
purple,blue
purple,red
purple,pink
blue,purple
blue,red
blue,pink
red,blue).
red, purple
red,pink).

% coloring(C1,c2,c3,c4,c5,c6,C7,C8,C9,C10,C11,C12,C13,C14,C15,C16,C17) :: The

c1,c2,c3,c4,c5,c6,C7,C8,C9,C1@,C11,C12,C13,C14,C15,C16,C17
different(cCc1,c2),
different(c1,C3),
different(c1,c4),
different(C1,C5),
different(C2,C3),
different(C2,C5),
different(C2,C6),
different(C2,C13),
different(C3,C4),
different(C3,C8),
different(C4,C5),
different(C4,C9),
different(C4,C10),
different(C5,C11),

different(C5,C12),
different(C6,C7),
different(C6,C13),
different(C6,C14),
different(C7,C14),
different(C7,C8),
different(C8,C15),
different(C9,C8),
different(C9,C10),
different(C9,C15),
different(Cle,C11),
different(Cle,C16),
different(C11,C16),
different(C11,C12),
different(C12,C13),
different(C12,C17),
different(C13,C17),
different(C14,C15),
different(C14,C17),
different(C15,C16),
different(C16,C17).

Demo:




Welcone to SWI-Prolog (threaded, 64 bits, wversion 8.4.0)
SWI-Prolog comnes with ABSOLUTELY HO WARRANTY. This is free software.
Flease run 7- license. for legal details.

For online help and background, wisit https://www.swi-prolog.org
For built-in help. use ?- help(Topic). or 7- apropos(Word).

?— consult('coloring-taskl pro').

true.

?7- coloring(Cl1,C2,C3,C4,C5,Ce,C7,C8,C9,C10,C11,C12,C13,C14,C15,C16.C17) .
Cl =C12, C12 = Cle, Cl6 = pink,

C2 =C4, C4 =C8B, C8 = C11, C11 = C14, Cl4 = blue.

C3 =C5, C5 = Ch, Co = C9, C9 = C17, C17 = purple.

C7 = C10, C10 = C13, C13 = C15, C15 = red

Image Colored:

Problem 2 - The Floating Shapes World

Image:




vorld_1.pro
represente D shapes world (simple take on SHRDLU

and color C
sera,side(7),color(purple)
sara,side(5),color(blue)).

I,radius(R),color(C
radius R and color C
carla,radius(4),color(green)).
cora,radius(7),color(blue)
connie,radius(3),color(purple)
claire,radius(5),color(gr

circl : list the
:- circle(Name,_,

squares list the of all of the squares
:- square(Name,_, ite(Name),nl,fail.

list the names of all of the shapes
:- circles,squares.




H a blue shape
:- square(Name,_ ,color(blue)).
:- circle(Name,_,color(blue)).

{ :: Name is a large shape
:- area(Name,A),

Name is small
:- area(Name,A), < 1ee.

/ :: A is the area of the shape with name Name
circle(Name,radius(R),_), A 3.14 * R * R.
:- square(Name,side(S), ), A S.

Demo:

Welcome to SWI-Prolog (threaded, 64 bits, version 8.4.0)
SUI-Prolog comes with ABSOLUTELY HO WARRANTY. This is free software
Please run ?7- license. for legal details

For online help and background, wisit https://www.swi-prolog.org
For built-in help. use ?- help(Topic). or ?- apropos(Word)

7— consult('shapes_world_1.pro')
trus.

7- listing(squares).

squares -
square(Namne, _. _).
write(NHane) .,

nl,
fail.
squares.

trus.

7- =quares.
sera
sara
sarah
true.

7- listing(circles)
circles -
circle(Name, _, _).
write(Nane).
nl,
fail
circles.

true,

?- circles.
carla

cora
connie
claire
true,

?- listing(shapes)
shapes -
circles,
squares

true.

77— shapes
carla
cora
connie
claire
sera

sara
sarah
trus.

?- blue({Shape)
Shape = sara |
Shape = cora.

?7- large(Name) write(Name).nl, fail
cora

=sarah

false.

?- small({Name). write{Name).nl, fail.
carla

connie

claire

sera

sara

falss.

?- area(cora.d)

A = 153.86
7- area(carla. i)
A = 50.24 .

S



Problem 3- Pokemon KB Interaction and Programming

Part 1: Queries

?— cen(pikachu).

true.

?- cen(raichu).
false,

7= cen(Name) .

Name = pikachu ;
Name = bulbasaur ;
Hame = caterpie ;
Name = charmander :
Name = vulpix ;
Name = poliwag ;
Name = squirtle ;
NHame = staryu.

?— cen(Namne) ,write(Name).nl, fail.
pikachu

bulbasaur

caterpie

charmander

vulpix

poliwag

squirtle

staryu

falss.

7- evolves(squirtle, wartortle).
true.

77— evolves(wartortle,squirtle).
false,

77— evolves(squirtle, blastoise).
falss,

7= evolves(X,Y), evolves{¥,Z).
bulbasaur,
ivysaur,
venusaur ;
caterplie,
netapod,
butterfree ;
charmander,
charmeleon,
charizard ;
poliwag,
polivhirl,
poliwrath |
squirtle,
wartortle,
blastoise
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7- evolves(X,¥), evolves(Y,Z)., write(X), write( '——>'), write(Z).nl, fail.
bulbasaur-->venusaur

caterpie——>butterfree

charnander-->charizard

poliwag——>rpoliwrath

squirtle-->blastoise

false,

7- pokenon(name(N),_._,_).write(N).nl, fail.
pikachu
raichu
bulbasaur
ivysaur
venusaur
caterpie
netapod
butterfree
charmnander
charmeleon
charizard
vulpix
ninetails
poliwag
poliwhirl
poliwrath
squirtle
wartortle
blastoise
staryu
starnie
falss.

?7- pokenon{name(N). fire._._).write(N).nl, fail
charmander

charmeleon

charizard

vulpix

ninetails

falss.

?— pokemon(N,Element._._).write(nks(N kind(Element))).nl, fail.
nks(nane(pikachu), kind{electric))
nks(name(raichu) . kind({electric))
nks(name(bulbasaur) kind(grass))
nks(name(ivysaur), kind{grass))
nk=(name({venusaur) kind{grass))
nks(nane(caterpie). kind(grass))
nks(namne(netapod), kind{grass))
nks(name(butterfree), kind(grass))
nks(nane(charmander).kind(fire))
nks(nane(charmeleon). kind(fire))
nks(name(charizard). kind(fire))
nks(name(vulpix) kind({fire))
nks(namne(ninetails) kind(fire))
nks(name(polivag) kind{water))
nks(name(poliwhirl), kind(water))
nks(name(poliwrath), kind(water))
nks(name{=squirtle) kind{wvater))
nks(nane(wvartortle). kind(water))
nks(name(blastoise), kind(water))
nks(name(staryu) kind(water))
nks(nane(starmie), kind(water))
false.

?— pokemon(nane(N)._._.attack({waterfall._ )).
N = wartortle ;
false.

7— pokemon{name{N)
N = wvenusaur ;
false.

attack({poison-powder,_))

?— pokemon(_,water,_.attack(Ok,._)}) write(Ok).nl fail.
water—gun

annesia

dashing—punch

bubble

waterfall

hydro-pumnp

=slap

star-freeze

false.

7— pokemon{name{polivhirl),__hp(HP)._ ).
HP = 80.

7— pokenon(name{butterfree),_ hp(HP)._).
HP = 130.

?7— pokemon(name(N)._ . hp(HP),_) HP>85,write(N).nl, false.
raichu

venusaur

butterfree

charizard

ninetails

poliwrath

blastoise

false.

7— pokemon(nane(N)._._.attack{_.4)).A>60,write(N) . nl. false,
raichu

venusaur

butterfree

charizard

ninetails

false.



?7— pokemon(nane(N),_.hp(HP)._).cen(N). . write(N) write(: ).write(HP).nl, false
pikachu: 60

bulbasaur: 40

caterpie: 50

charmander: 50

vulpix:60

poliwvag: 60

squirtle: 40

staryu:40

false.

e

Part 2: Programs

pokemon (nami ),T,hp(H) ) :: There is a pokemon with
4 name N, type T, hit point value H, and attach named A that does
% --- damage D.

name(pikachu), electric, hp(6@), attack(gnaw, 18)).
name(raichu), electri hp(98), attack(thund shock, 98)).

name(bulbasaur), grass, hp(46), attack(
name(ivysaur), grass, hp(6@), attack(vine
name ( usaur), grass, hp(14e@), attack(poison-po

name(caterpie), grass, hp(5@), attack(gnaw, 20)).
name(metapod), grass, hp(7@), attack(stun- e, 20)).
name(butterfree), grass, hp(130), attack(whirlwind, 88)

name(charmander), fire, hp(58), attack(scratch, 18)).
name(charmeleon), fire, hp(8@), attack(slash, 5e)).
name(charizard), fire, hp(178), attack(royal-blaze, 16@)

name(vulpix), fire, hp(6@), attack(conf ray, 20)).
name(ninetails), fire, hp(1e8), attack(fire-blast, 120)

name(squirtle), water, hp(4@), attack(bubble, 18)).
name(wartortle), water, hp(88), attack(waterfall, 60)
name(blastoise), water, hp(140), attack(hydro-pump, 68)

name(staryu), water, hp(4e), attack(slap, 20)
name(starmie), water, hp(6@), attack(star-freeze, 2

Extend the pokemon knowledge base in the pokemon.pro file by adding rules so



isplay
- pokemon (name (Name), Ty
, F), (pokemon(name(F 3

pokemon(Name, Kind, HP, Attack)),

all t

hp(HP), attack W (Name) ,

hp(HP2), attack( < te (pokemon (name (F),
(i), T

?= consult{'pokenon_plus pro').

true.

?— display_names.
pikachu
raichu
bulbasaur
ivysaur
venusaur
caterpie
metapod
butterfree
charmander
charmeleon
charizard
vulpix
ninetails
polivag
polivhirl
poliwrath
squirtle
wartortle
blastoise
starvyu
starmie
false.

?- display_attacks.
gnaw
thunder-shock
leech—seed
vine-whip
poison-povder
gnaw
stun—spore
whirlwind
scratch

=lash
royal-blaze
confuse-ray
fire-blast
water—-gun
annesia
dashing-punch
bubble
waterfall
hydro—pump
slap
star—freeze
falss.



?7— powerful (pikachu).
falss.

77— powerful (blastoise)
true

7— powerful(X), write(X), nl, fail
raichu

venusaur

butterfrees

charizard

ninetails

wartortle

blastoise

false.

?7- tough({raichu}).
false.

?— tough(venusaur).
true.

?— tough(Nane). write(Hame)., nl, fail.
venusaur

butterfree

charizard

poliwrath

blastoise

false.

97— type(caterpie, grass) .
true

77— type(pikachu, wvater).
false.

?— type(N electric).
N = pikachu ;
N = raichu.

77— type(N,water), write(N), nl, fail
poliwvag

polivhirl

poliwrath

squirtle

wartortle

blastoise

staryu

starnie

false.

?— dunp_kind(water)
pokenon{nane(polivag) . water hp(60). attack(water—-gun.30))
pokenon(nane({polivhirl), wvater hp(80).attack(annesia,30))
pokenoni{name(poliwrath), water hp(140), attack(dashing—punch,50}))
pokenon(nane({squirtle), vater hp(40), attack(bubble,k10))
pokenon{nane(wartortle), water hp(80), attack{vaterfall 60)})
pokenon({namne(blastoise) . wvater hp(l140). attack{hydro—pump.60))
pokenon(nane(staryu), water hp(40), attack(=slap, 20))
pokenon{nane(starmnie) . water hp(60). attack(star-freeze.20))
false.

?— dunp_kind(fire)
pokenon(nane({charmander) . fire hp(50),attack(scratch,b10))
pokenon{nane(charmeleon).fire hp(80). attack(slash.50))
pokenon(name(charizard).fire hp(170).attack{royal-blaze, 100))
pokenon({name(vulpix), fire hp(60). attack(confuse-ray, 20))
pokenon(namne(ninetails), fire hp(100). attack(fire-blast.120))
false.

?— display_cen.
pikachu
bulbasaur
caterpie
charmnander
vulpiz

polivag
squirtle
staryu

false.

?— family({pikachu).
pikachu raichu
false.

?- family{squirtle).
squirtle wartortle blastoise
true.

?7- fanilies.

pikachu raichu

bulbasaur ivysaur venusaur
caterpie metapod butterfree
charmnander charmeleon charizard
vulpix ninetails

poliwag polivhirl poliwrath
squirtle wartortle blastoise
staryu starmie

false.

?- lineage(caterpie).

pokenon(nane({caterpie),grass, hp(50),attack(gnaw, 20))
pokenon(nane(metapod),grass, hp(70), attack(stun-spore, 20))
pokenon({nane(butterfree),grass hp(130),attack(vhirlwind,k 80))
true.



?— lineage(metapod) .
pokenon(nane(metapod) . grass, hp(70) . attack(stun—spore, 20))
pokemon(namne(butterfree).grass. hp(130).attack(wvhirlwind, 80))
false,

7- lineage(butterfree).
pokemon(namne(butterfree).grass hp(130). attack(wvhirlwind, 80))
false.

=

Problem 4- Lisp Processing in Prolog

Task 1:

Velcome to SWI-Prolog (threaded, 64 bits, version 8.4.0)
SWI-Prolog comes with ABSOLUTELY NO WARRANTY. This is free software.
Please run 7- license. for legal details.

For online help and background, visit https://www.swi-prolog.org
For built-in help, use ?- help(Topic). or ?- apropos(Word).

7- [H|T] = [red, yellow., blue, green].

H = red,

T = [yellow, blue, green].

?7- [H.T] = [red. yellow. blue, green].
false.

?7- [F|_] = [red. yellow, blue, green].

F = red.

7= [_I[S1_1] = [red. yellow., blue, green].
S = yellow.

?- [FI[SIR]] = [red. yellow. blue, green].
F red

yelinv,
[blue. green]

S
R

?— List = [this|[and., that]].
List = [this, and, that].

7- List = [this, and, that].
List = [this, and, that].

?7- [a.[b. e]] = [a. b, ]
false,
?- [al[b. e]] = [a. b, c].
true.

77— [cell{Row,.Column) |Rest] = [cell{l1.1). cell(3.2). cell(1,3)]
Row = Column, Column = 1,
Rest = [cell(3, 2). cell(l, 3)].

7= [X|Y] = [one{un, uno)., two{dos, deux). three(trois., tres)].
X = one(un., uno).
Y = [two(do=, deux), three(trois, tres)].

Task 2:




length(L,Len

Task 3:

?7- consult('list processors.pro')
true.

7- first([apple],First)
First = apple

?- first{[c.d.e.f.g.a.b]l.P).
P =c.

7- rest(
Rest = [

Eapple],Rest)

7- rest([c.d.e.f.g.a.b].Rest)
Rest = [d, e, g, a,

?- last([peach].last)
Last = peach

?- last([c.d.e.f.g.a.b].P)
P=b.

?- nth(0, [zero.one, tvo, three, four] . Element)
Element = zero

?— nth(3, [four. three. tvo,one, zero] . Elenent )
Element = one

?- writelist([red.vyellow,blue. green. purple, orange]) .
red

yvellow

blue

green

purple

orange

true,

7= sun{[].S5um) .
Sum = 0.

7- sum([2,3.5.7,11].SunOfPrimes)
SunOf Primes = 28.

?- add_first(thing.[].Result).
Result = [thing].



?- add_first(racket, [prolog. haskell rust] Languages).
Languages = [racket. prolog. haskell, rust]

?7— add_last(thing.[]. Result).
Result = [thing] .

?7- add_last (rust, [racket, prolog, haskell], Languages)
Languages = [racket. prolog. haskell, rust]

?— 1ota(5,Iota5)
IotaS = [1, 2. 3, 4., 5]

7= 1ota(9.Iota9)
Iota9 = [1, 2, 3, 4, 5, 6, 7, 8, 9]

?— pick([cherry.peach,apple. blueberry]. Pie)
Pie = cherry

7= pick([cherry, peach,apple,blusberry], Pie).
Pie = cherry

7- pick([cherry.peach.apple.blueberry]. Pie)
Pie = peach

?7- pick([cherry, peach,apple, blueberry], Pie)
Pie = blueberry

?7- pick([cherry, peach,apple, blueberry], Pie)
Pie = cherry

?7- pick([cherry, peach,apple, blueberry], Pie).
Pie = cherry

7= pick([cherry.peach.apple.blueberry].Pie)
Pie = blueberry

7- pick([cherry.peach.apple.blueberry].Pie)
Pie = peach .,

7— make_set([1.1,2.1.2.3.1,2,.3.4].5et)
Set = [1, 2, 3, 4] .

7— make_set([bit, bot, bet, bot bot, bit].B).
B = [bet, bot, bit]

length(L,L random

[-\"].I"_.

[HIT1, [H]T5]




Task 5:

Welcome to SWI-Prolog (threaded. 64 bits, version 8.4.0)
SVI-Prolog comes with ABSOLUTELY NO VARRANTY. This is free softvare.
Please run ?7- license. for legal details.

For online help and background, wisit https: //www.swi-prolog.org
For built-in help, use ?- help(Topic). or ?7- apropos({Word).

?7- consult('list processors.pro’').
true.

?7- product([].P).
P=1

7= product([1,3,5.7.9].Product).
Product = 945.

7- iota(9. Icta) prcdu:t(Inta Product)
Iota = [1. 2, 4. 5, 7. 8. 9].
Product = 362830

?7— make_list (7. =seven, Seven).
Seven = [seven, seven, sSeven, sSeven, seven, seven, seven]

?- make_ l1st(8 2. l1st)
List = [2 2.0 2]

?- but flrst([a b.cl.X).
X = [b, c].

7= but last([a b.c.d.e] X).
X=1[a. b, c, d].

?- is_palindrome([x])
true .

?- is_palindrome([a.b.c]).
false.

?7- is_palindrome([a.b.b.a]).
trus .

7- is_palindrome([1,2,3.4,.5,4,2,3,1]).
false.

?7- 1=s_palindrome([c.o0.f.f.e.e.e.e. f.f,0.c])
true .

?- noun_phrase(NP) .
HP = [the, =illy. fruit]

?—- noun_phrase(NP).
NP = [the. despair. airport]

?- noun_phrase(NF) .
NP = [the, silly, airport]

?— noun_phrase(NP)

NP = [the. rich, doll] .

NP = [the. rich. doll] .

7= noun_phrase(NP) .
NP = [the., smart. fruit]

7- sentence(S).
S = [the, despair., dress, sang, the, puny. dress] ,

7- sentence(S).
S = [the, silly. fruit, drank, the, silly. ocean] ,

?7- sentence(S).
S = [the, silly. picture, drank. the. puny. bunny] .

?7- sentence(S)
S = [the, rich. ocean. sang. the. smart. ocean] .

?- sentence(S)
S = [the, =silly, airport. sang, the, silly. airport] .

?7- sentence(S).
S = [the, cheerful. airport., laughed. the. cheerful, bunny] .

7- sentence(S).
S = [the. cheerful. airport. laughed. the. smart., dress] .

kR |



