Prolog Programming Assignment #1:
Various Computations

Learning Abstract
This assignment features programming exercises that focus on
knowledge representation, search, and list processing in Prolog.

Task 1 - Map Coloring
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map_coloring.pro :

File: map coloring.pro

Line: Program to find a 4 color map rendering for a box.
More: The colors used will be red, blue, green, and orange.
A - Q will be used to represent each area of the box.

% different(X,¥Y) :: X is not equal to ¥
different(red, blue).
different(red, green).
different(red, orange).
different(blue, red).
different(blue, green).
different(blue, orange).
different{green, red).
different(green, blue).
different(green, orange).
different(orange, red).
different(orange, blue).
different(orange, green).

% coloring(A, B, C, D, E, F, G, H, I, J, K, L, M,
coloring(A, B, C, D, E, F, G, H, I, 1, K, L, M,
different(A, B),
different(A, C),
different(A, D),
different(A, E),
different(B, C),
different(B, E),
different(B, G),
different(B, H),
different(C, B),
different(C, D),
different(C, I),
different(C, 1),
different(D, C),
different(D, E),
different(D, K),
different(D, L),
different(E, B),
different(E, D),
different(E, F),
different(E, M),




different(F, E),
different(F, G),
different(F, 0),
different(F, M),
different(F, N),
different(G, 0),
different(G, B),
different(G, H),
different(G, P),
different(H, B),
different(H, P),
different(H, I),
different(H, 0),
different(I, C),
different(I, P),
different(I, J),
different(I, Q),
different(d, C),
different(J, Q),
different(], K),
different(l, P),
different(K, L),
different(K, Q),
different(L, M),
different(L, N),
different(L, Q),
different(M, N),
different(N, 0),
different(N, Q),
different(N, P),
different(N, K),
different(0, P),
different(P,

different(Q,




Demo:

Welcome to SWI-Prolog (threaded, &4 bits, version 8.4.3)
SWI-Prolog com ith ABSOLUTELY NO WARRANTY. This is free software.
Please rum - license. for legal details.

For cnline help and background, wisit hittps i-prolog.org
For built-in help, uwse ?- help{Topic). or ?- apropos(Word).

1 ?- consult('map_coloring.pro®).
true.
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Task 2 - The Floating Shapes World
shapes_world_1.pro :




File: shapes world 1.pro
Line: Loosely represented 2-D shapes world (simple take on SHRDLU)

square{N,side(L),color(C)) :: N is the name of a square with side L

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

% --- circle(N,radius(4),color(C)) :: N is the name of a circle with
% --- radius R and color C

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 :: list the names of all the circles

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

% -- sguares :: list the names of all the squares

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




:- circles,squares.

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

oy

% --- Name is a small shape
small(Name) :- area(Name,A), A < 100.

--- area(Name,A) :: A is the area of the shape with name Name
area(Name,A) :- circle(Name,radius(R), ) i .14 * R * R.

area(Name,A) :- square(Name,side(S), ),

Demo:



rld 1.pro

5 2- circles.
carla

cora

connie
claire

true.




] shap
carla
cora
connie

18 2- small(Name),write(Name),nl,fail.
carla
connie

13 - halt.

Task 3 - Pokemon KB Interaction and Programming
Part 1 : Queries

pokemon_plus.pro :



: pokemon.pro
Just a few facts about pokemon

% --- cen(P) :: Pokemon P was "creatio ex nihilo"

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

% --- evolves(P,Q) :: Pokemon P directly evolves to pokemon Q

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

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




tack(gnaw, 10)).
attack(thunder-shock, 98)).

pokemon(name(caterpie), grass, hp(5@), attack(gnaw, 28)).
pokemon (name (metapod), hp(7@), attack(stun-spore, 28)).

pokemon(name(butterfree), grass, hp(138), attack(whirlwind, 8@)).

pokemon{name(charmander), fire, hp(50), attack(scratch, 18)).
pokemon(name(charmeleon), fire, hp( attack(slash, 58)).
pokemon(name(charizard), fire, hp(17@), attack(royal-blaze, 1€

pokemon(name(vulpix), fire, hp(6@), attack(confuse-ray, 20)).
pokemon(name(ninetails), fire, hp(100), attack(fire-blast, 12@)).

pokemon(name(poliwag), water, hp(6@), attack(water-gun, 38)).
pokemon(name(poliwhirl), water, hp(80), attack(amnesia, 38)).
pokemon{name(poliwrath), water, hp(140), attack(dashing-punch, 580)).

pokemon(name(squirtle), water, hp(48), attack(bubble, 18)).
pokemon(name (wartortle), water, i , attack({waterfall, 60))
pokemon(name(blastoise), water, (140), attack(hydro-pump,

pokemon(name(staryu), water, hp(40), attack(slap, 28)).
pokemon{name(starmie), water, hp(6@), attack(star-freeze, 28)).

Query 1: Is pikachu a “creatio ex nihilo” (created out of nothing) pokemon?

2 ?- cenipikachu).
true.

Query 2: Is raichu a “creatio ex nihilo” pokemon?

3 - cen{raichu).




Query 3: By means of hand intervention, list all of the “creatio ex nihilo” pokemon.

cen{Name) .

= pikachu ;
bulbasaur ;
caterpie ;

= charmander ;
vulpix ;
poliwag 3
sguirtle ;
staryu.

Query 4: By means of the standard idiom of repetition, list all of the “creatio ex nihilo”
pokemon.

5 - cen(Name),write(Name),nl,fail.
pikachu

bulbasaur

caterpie

charmander

vulpix

staryu

Query 5: Does squirtle evolve into wartortle?

6 - evolves(squirtle, wartortle).
true.

Query 6: Does wartortle evolve into squirtle?
7 - evolves(wartortle, sguirtle).

Query 7: Does squirtle evolve into blastoise?

& - evolves(squirtle, blastoise).




Query 8: By means of hand intervention, list all triples of pokemon such that the first
evolves into the second and the second evolves into the third.

[1=]

nusaur 3
caterpie,
metapod,
butterfree ;
charmander,
charmelecon,
charizard ;
poliwag,
poliwhirl,
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Query 9: By means of the standard idiom of repetition, list all pairs of pokemon such that the
first evolves through an intermediary to the second - placing an arrow between each pair.

(X, Y),evolves(Y, 7),write(X),write(-3),write(Z),nl,fail.
bulbasaur->wenusaur
caterpie-rbutterfree
charmander->charizard

poliwag-*poliwra
squirtle-»blas




Query 10: By means of the standard idiom of repetition, list the names of all of the pokemon.

J,write{N),nl,fail.

£ 3

11 ?- pokemon(name(M), ,_ ,
pikachu

raichu

bulbasaur

charmander
charmeleon
charizard
vulpix
ninetails
poliwag
poliwhirl
poliwrath
squirtle

Query 11: By means of the standard idiom of repetition, list the names of all of the fire
pokemon.
12 - pokemon(name(N),fire,_, ),write(N),nl,fail.

charmander
charmeleon

charizard
vulpix
ninetails




Query 12: By means of the standard idiom of repetition, provide a summary of each
pokemon and its kind, representing each pairing of name and kind in the manner
suggested by the redacted demo.

% R Y

17 *- pokemon(N,Type,_,_),write({nks{N,kind{Type))),nl,fail.

(bulbasaur),kind(grass
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Query 15: By means of the standard idiom of repetition, list the names of the attacks of
all of the water pokemon

24 - pokemon(name(N),wster, ,attack(Power,_)),write(Power),nl,fail.
water-gun

amnesia
dashing-punch
bubble
waterfall
hydro-pump
slap

Query 16: How much damage (hp count) can poliwhirl absorb?

"

27 ?- pokemon(name(poliwhirl), hp(HP), ).
HP = 8@ .

Query 17: How much damage (hp count) can butterfree absorb?

28 - pokemon(name(butterfree), hp(HP), ).
HPF = 138 .

Query 18: By means of the standard idiom of repetition, list the names of all of the
pokemon that can absorb more than 85 units of damage.

38 2- pokemon(name(N), ,hp(HP), ) ,HP>85,write(N),nl,fail.
raichu

VEenusaur

butterfree

charizard

ninetails

poliwrath

blastoise

Query 19: By means of the standard idiom of repetition, list the names of all of the
pokemon that can dish out more than 60 units of damage with one instance of their
attack.

32 ?- pokemon(name(N), ,_,attack(_,D}),D > &68,write(M),nl,fail.
raichu
venusaur

butterfres
charizard
ninetails




Query 20: By means of the standard idiom of repetition, list the names and the hit point
value for each of the “creation ex nihilo” pokemon, with the results formatted as the
redacted demo suggests.

) pcen{N) write(N) write(":

FFr

34 ¥~ pokemon{name(N),_,hp({HP
pikachu: &8

bulbasaur: 48

caterpie: 5@

charmander: 58

"} write(HP),nl,fail.

squirtle: 48
staryu: 44




Part 2: Programs

Extended pokemon_plus.pro:

oy
0

display names :- pokemon(name(N), , , ),write(N),nl,fail.
display attacks :- pokemon( , , ,attack(A, )),write(A),nl,fail.
powerful(N) :- pokemon(name(N), , ,attack( },D » 55.
tough(N) :- pokemon(name(N), ,hp(HP), ),HP > 100.
:- pokemon(name(N),T, , ).

dump_kind(T) :- pokemon{Mame,T,HP,Attack),

write(pokemon({MName, T ,HP,Attack)),nl,fail.
isplay cen :- pokemon(name(N), , , ),cen(N),write(N),

d
f

amily(N) :- evolves(N, X),write(N),write(’ '),write(X),evolves(X, Y),
write(' '),write(Y),fail.
families :- cen(N), ves(N, X),nl,write(N),write(™ ™),write(X),

"),write(Y),fail.
lineage(N) :- pokemon(name(N),T,HP,A),write(’'pokemon(name("),write(N),
1

) ,write(HP) ,write(', '), write(

Demo:



1 #- consult("pokemon_plus.pro').
true.

2 - display_ names.
pikachu
raichu
bulbasaur
ivysaur
VENUSELr
caterpie
metapod
butterfree
charmander
charmeleon
charizard
wulpix
ninetails
poliwag
poliwhirl
poliwrath
squirtle
wartortle
blastoise
staryu
starmie

3 - display_attacks.
Enaw
thunder-shock
leech-=zeed
vine-whip
poison-powder
Enaw
stun-spore
whirlwind
scratch

slash
royal-blaze
confuse-ray
fire-blast
water-gun
amnesia
dashing-punch
bubble
waterfall
hydro-pump
slap
star-freeze

4 2- powerful(pikachu).

5 2- powerful(blastoise).
true .




6 - powertul(X),write(X),nl,fail.
raichu

VEMUSEUr

butterfree

charizard

ninetails

wartortle

blastoise

7 - tough(raichu).

& 2- tough(venusaur).
true.

@ 2- tough(Name) ,write(Name),nl,fail.
venusaur

butterfree

charizard

poliwrath

blastoise

18 - type(caterpie,prass).
true .

11 - type(pikachu,water).

12 - type(N,electric).
N = pikachu ;
N = raichu.

13 - type(N,wster),write(N),nl,fail.
poliwag

poliwhirl

poliwrath

squirtle

wartortle

blastoise

staryu

starmie

14 - dump_kind(water).

pokemon( name( pol iwag) ,water , hp(68) ,attack (water-gun, 3@} )
pokemon( name(poliwhirl) ,water,hp(8@) ,attack(amnesia, 3@))
pokemon( name( poliwrath) ,water,hp(14@) , attack({dashing-punch,58))
pokemon( name( squirtle) ,water,hp(48) ,attack(bubble,18))

pokemon( name (wartortle) ,water,hp(8@) ,attack(waterfall,&68))
pokemon( name(blastoise) ,water,hp(148) , attack(hydro-pump, &5@) )
pokemon( name( staryu) ,water, hp(48) ,attack(slap,28))

pokemon( name( starmie) ,water,hp(68) ,attack(star-freeze,28))




14 3- dump_kind(water).

pokemon( name( poliwag) ,water,hp(6@) ,attack (water-gun,38))
pokemon( name{ poliwhirl) ,weter, hp(88) ,attack{amnesia,38))
pokemon( name( poliwrath) ,water, hp(14@) , 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(14@) , attack( ydro- pump, 68) )
pokemon( name( staryu) ,water, hp(48) , attack(slap, 28))

pokemon( name( starmie) ,water,hp(6@) ,attack(star-freeze,28))

15 2- dump kind(fire).

pokemon( name{ charmander) , fire, hp({58) ,attack(scratch,18) )
pokemon( name{ charmeleon) ,fire, hp(88) ,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))

16 ?- display_cen.
pikachu

bulbasaur
caterpie
charmander

vulpix

poliwag

squirtle

staryu

17 ?- family(pikachu).

pikachu ralchu

18 - family(sguirtle).
squirtle wartortle blastoise

19 - families.

pikachu raichu

bulbasaur ivysaur venusaur
caterpie metapod butterfree
charmander charmeleon charizard
vulpix minetails

poliwag poliwhirl poliwrath
squirtle wartortle blastoise
staryu starmie

28 ?- lineage(caterpie).

pokemon{ name( caterpie) ,grass,hp(58) ,attack({gnaw, 28) )
pokemon( name{metapod) , grass, hp( 78) , attack(stun-spore, 287 )
pokemon( name( butterfree) ,prass, hp(13@) ,attack (whirlwind, 88) )

21 ?- lineage(metapod).
pokemon( name(metapod) , grass , hp(7@) , attack(=tun-spore,2@))
pokemon( name( butterfree) , grass, hp(138) ,attack(whirlwind,8@) )







Task 4 - List Processing in Prolog

list_processing.pro:
first([H]|_1,H).
rest([_|T],T).

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

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

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

sum([],0).
sum( [Head|Tail],Sum) :- sum(Tail,SumOfTail), Sum is Head + SumOfTail.

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

add_last(X,[],[X]).
add last(X,[H|T], [H|TX]) :- add last(X,T,TX).

iota(@, [1).
iota(N,IotaN) :-
Kis N - 1,
iota(K, Iotak),
add last(N,IotaK,IotaN}.

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

make set([],[])-

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

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




Head/Tail Referencing Exercises Demo:

1 - consult('list_processing.pro®).
true.

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

red,
= [yellow, blue, green].

¥- [H, T] = [red,yellow,blue,green].

#- [F|_1 = [red,yellow,blue,green].
red.

- 115111 = [red, yellow, blue, green].
yellow.
*- [F|[S|R]1] = [red,yellow,blue,preen].
red,
= yellow,
[Blue, green].

ion

F
5
R

7 3- List = [this|[and, that]].
List = [this, and, that].

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

9 - [a, [by 1] [ay b, €].

18 - [a|[b, c]] [a, b, c].
true.

11 - [cell{Row,Column)|Rest] = [cell({l,1), cell(3,2), cell(l,3)].
Row = Column, Column = 1,
Rest = [cell(3, 2), cell(l, 3)].

12 2- [¥|¥] = [one,{un, uno), twol{dos, deux), three(trois, tres)].
X = one,
¥

= [{un, uno), twoldos, deux), three(trois, tres)].




Example List Processors Demo:

1 *- consult('list_processing.pro").
true.

2 - first([apple],First).
First = apple.

=
|--.1"I.

,E,8,0],Rest).




