First Prolog Programming Assignment

Abstract

For this assignment | demonstrated the capabilities of Prolog, a language based in predicate logic.
Utilizing a Knowledge Base, a collection of facts and rules, | was able to run queries, which return either
true or false, based upon the Knowledge Base provided for the program.

Task 1: Map Coloring
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: map coloring.pro

Program to find a 4 color map rendering for task 1 map.
The colors used will be red, blue, green, and orange.

: Abbreviations are used for the shapes in the map.

% different (X,Y) :: X is not eqgual to Y

different (red, kblue).
different (red, green).
different (red, orange).
different (green, blue).
different (green, orange).
different (green, red).
different (blue, red).
different (blue, green).
different (blus, orange).
different ([orange, blue).
different (orange, red).
different (orange, green).



%coloring (R1,R2,R3,R4,R5,Re,R7,RE,R9) :: The map represented by different sections
%$are colored so that none of the sections sharing a border are the same color.

coloring (R1,R2,R3,R4,R5,R6,R7,RE,R9) :-
different (R1, R2),
different (R1, R4),
different (R1, RS},
different (R2, R3),
different (R2, E4),
different (R3, E4),
different (E3, ERS5),
different (R4, ERS5),
different (R4, R&),
different (R4, R7),
different (R4, R9),
different (R5, R7),
different (R5, R9),
different (R&, R7),
different (R&,
different (R&,
different (R7,
different (R7,
different (RS,
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W SWI-Prolog (AMD84, Multi-threaded, version 2.4.0)

File Edit Settings Run Debug Help

Welcoms to SWI-Prolog (threaded. 64 bits, wersion 8.4.00
SWI-Frolog comes with ABSOLUTELY HO WARRAHTY. Thi=s i= fres scoftware.
Flea=e run 7— license. for legal details.

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

?— conzult('C: Tzers-Tzer-Tocument=-map_coloring. pro').
true.

?— coloring(KEl . R2.E3 R4 . E5 . Ee R7? . E8 . FE9).

Fl = R3. R3 = E9. RY9 = red.
RF2 = RS, RE = R6, Eb = bhlue,
E4 = R3, RE8 = green.

E? = orange



Task 2: The Floating Shapes World

Image




shapes_world l.pro
Loosely represented 2-D shapes world (simple take on SHRDLT)

%-—-- sguare (N, side(L), color(C) :: N is the name of a sguare with side L
$——— and color C

sguare (sera,=side (7)) ,color (purple) ) .
square (sara, side(5),colorxr (klue) ) .
square (sarah,side (11) ,color(red) ).

%(-——-- circle (N, radius(R), 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(5S),color (green)).

(-——-- circles :: list the names of all of the circles

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



%——— circles :: list the names of all of the circles
circles :- circle (Name, , },write(Name),nl,fail.
circles.

%——- =squares :: li=st the names of all of the =guares
Squares :- sguare (Name, , },write (Hame),nl,fail.
sguares.

F——— sqguares :: list the names of all the shapes

shapes - circles,sgquares.

% ________________________________________________________________________
%F——— blue (Hame) :: Name is a blue shape

blue (Name) :- sguare (Name, ,color (blue)).

bBlue (Hame) :- circle(MName, ,color (blues)).

B
%-——- large (Name) :: Name iz a large shape

large (Hame)} :- area(Name, ’), A >= 100.

F——— small (Hame) :: Hame iz a small shape

small (Name) - arca(Name,f), A< 100,

%F—— arca(Name,A) :: A is the area of the shape with name Name

area (Name, L) :- circle(Name,radius(R), ), & is 3.14 * R * R.
area (Name, ) :- sqguare(MName,side(3), ), A is 5 * 5..



wd SWI-Prolog (AMDB4, Multi-threaded, version 8.4.0)

File Edit Settings Run Debug Help

Welcome to SWI-Prolog (threaded, 64 bits, wversion 8.4 .00
SWI-Frolog comes with ABSOLUTELY HO WARRAHTY. Thi=s iz free =oftware.
Flease run Y- license. for legal details.

For online help and baclground. wi=it https:-wwyy swi-prolog.org
For built-in help, usze ?- help(Topic). or Y- apropos(Word).

Y— consult( 'C: s Users-User-Docunent=-shapes_world_1 .pra').
true.

?— listing({sguares).
=quares [ —
square(Nans. _. _).
write{Hamne).
nl.
fail.
SqUATES .

true.

7— =guares.
ZETa
Zara
=arah
true.

Y— listingi(circles).
circles —
circle(Namns. _. _J.
write(Hamne) .
nl.
fail.
circles.

true.

?— circles.
carla

Cora
connie
claire
true.

?— listing(=shapes=s).
zhapes -
circles,
=quares .

true.



w SWI-Prolog (AMDE4, Multi-threaded, version 8.4.0)

File Edit Settings Run Debug Help

?— shapes.
carla
coTa
Conhnie
claire
==Ta

=ara
=zarah
true.

?— blu=(Shapes).
Shape = =ara
Shape Cora .

?— large(Name) . write(Hame) . nl, fail.
COTa

sarah

false.

?— =zmall{Name) . write{(Han=s) . nl, . fail.
carla

Connie

claire

==Ta

=ara

falge=,

T— arealcora.i).
A = 153 8%

T— arealcarla.iA).
A = B0 24

b

Task 3: Pokemon KB Interaction and Programming



DDA - r
?— cen(pilkachu) .
true.

Y— cen(raichu) .
false.

Y— cen(Hame) .Hame = pilkachu ;

Hame = bulba=aur
Hame = caterpie ;
Hame = charmander
Hame = wvulpix :
Hame = poliwag ;
Hame = =sqgquirtle ;
Hame = starvu.

Y— cen(Hame) . write(Hame) . nl. fa1l.
pikachu

bulbasaur

caterpie

charmander

vulpix

poliwag

zquirtle

starvu

falze.

Y- evolvesi=quirtle.wartortle) . tTus.
Y- evolvesi(wvartortle.squirtle) . false.
7— evolves(squirtle.blastoize)  false.

Y- evolves(L.Y). evolve=s(Y.Z) ¥ = bulba=zaur.
1VySaur,
VENUSIUL
caterpie.
netapod,
butterfrees
charmander,
charmeleon,
charizard
poliwag,

polivhirl,
poliwrath
zquirtle.
wartortle.
blaztolize
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- evolves(X.Y). evolves(Y . Z) . write(X) vrite("—:").write(Z) . nl, fail bulbasaur-——rvenusaur
caterple-—:butterfres

charmander——-:charizard

poliwvag-——rpolivrath
squirtle-——:rblastoise
falss.

?- pokemon({nams(Name), . . ).write(Hame),nl,fail. pikachu
ralchu

bulbasaur

1vyEaur

VENUSaUr

caterple

netapod

butterfree

charmander

charmeleon

charizard

mlpix

ninetails

poliwag

polivhirl

poliwrath

squirtle

wartortle

blastoise

staryu

starmie

false.

v —

?- pokenon{nans(Nane), fire, _._).write(Name), nl, fail. charnander
charmeleon

charizard

mlpix

ninetails

false,



?— pokemoni{Hane, Type, . ).writeinks(Hame,kind(Type)i).nl.fail.
nk=(namne(pikachu) ., kind{electric))
nk={namei{raichu) kind{electric))
nk={name{bulba=zaur) . kind{gra=s=s))
nlk={namne{ivy=zaur) . kind{gras=))
nk=(name(venuszaur) . kind(gras=s))
nk=i{namei{caterpie).kind{gras=s))
nks(name(mnetapod) . kind{gras=))
nlk={namne{butterfres) . kind(gras=s))
nk=(name(charmnander) kind(fire))
nk={namei{charneleon) . kind{fire))
nks({namse(charizard) . kind(fire)]
nk={name(vulpix). kindifire])
nk=s(name(ninetails) . kind(fire)]
nk={name{polivag) . kind{water))
nk=(name(polivhirl) . kind(water))
nlk={namne({polivrath),. kind{water))
nk=(namne(=quirtle).kind(water))
nk={name{wartortle). kind{water))
nk=(name(blastoli=e) . kind(water))
nk=(namne(starvu) , kindi{water))
nk=z(name(=tarnie) . kind{water))
falze.

?— pokemoni{name(H), . _ .attacki{waterfall._ ).
H = wartortle

?— pokemoni{name(N)._ . .attack{poison-powder._ )3 .H = venusaur

Y— pokemon(_ water,_ .attack(A, ). write(d).nl,fail water—gun
annssia

daszhing—punch

bubble

waterfall

hydro—pumnp

=lap

star—fresze

false.

?— pokemon{name{polivhirl), . hpi{HP)._ ) HF = 20.

?— pokemon{namei{butterfree)._.hp{HF), ) HF = 130.



7= pokemncni{namse(N),_ hpi(HP),_ ) HP>=85 write(H).nl fail.
raichu

TEnu=aur

butterfrees

charizard

ninetails

poliwrath

blastoi=e

false,

7= pokemcni{nams (N}, _._.attack(A D)) . D»60, write(H) vrite("——::" ), wvriteld)
.nl.fail.

raichu—-—rthunder—=shock

TENUSaur———*poizon—povder

butterfree—rwhirlwind

charizard—-—rroval-hlaze

ninetails——:fire-hlast

falze,

77— polkemoni{name(H), . hp(HF). ).cen(H).write(H : HPF).nl.fail pikachu: &l
bulba=zaur: 40

caterpie: &l

charmander: &0

viulpix: 60

poliwag: 6l

squirtle: 40

starvyu: 40

falze,



Part 2 — Program

display names :- pokemon (name (N}, , , },write (M), nl, fail.
display names.

display attacks :- pokemon( , , ,attack(lh, )),write(i), nl, fail.
display attacks.

powerful (H) :- pokemon(name (N), , ,attack(_ ,D)),D=535.
powerful.

tough (N} :- pokemon (name (N}, ,hp(H), ), ,H=100.
tough.

type (8, T} :- pokemon(nams(N),T, , }.
Lype.

dump kind (T) :- pokemon(W,T,H,4) ,write (pokemon (M, T,H,4)),nl,fail.
dump kind.

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

family(X) :- write (X),write (" ") ,evolves (X,Y),write(Y),write (" "},
Bvolves(¥,2),write(Z),nl.
family.

families :—- cen(X),family(X),fail.
families.

lineage (X} :- pokemon (name (X),T,H,A),write (name (X),T,H,4),nl,evioves (X, Y),
pokemon (name (YY) ,T,H,A) ,write (pokemon (name (YY) ,T,H,A) ,nl,evolves (Y, 2),
pokemon (name (£) ,T,H,A) ,write (pokemon (name (Z) ,T,H, &) ).



T— con=ultl'C: - T=er=s-T=er-Documnent=-pokemnon . pro' ).
true.

Y— dizplayv_names.
pilkachu
raichu
bulba=saur
1vy=aur
vENnU=aur
caterpie
metapod
butterfres
charmander
charmeleon
charizard
vaulpix
ninetail=s
poliwag
poliwhirl
poliwrath
=quirtle
wartortle
blastoi=e
=tarvu
s=tarmie
true.

Y— display_attacks.
grLaw
thunder—shoclk
leech—=s=d
vine—whip
pol=son—powder
grLaw
=ztun—=spore
whirlwind
zcratch

=la=h
royval-blaze
confuse—rav
fire-bla=t
water—gun
amnne=sia
dashing—punch
bubble
waterfall
hvdro—pump
=lap
star—freeze
true.



?— cons=ult{'C: - UT=zers-Tzer-Documnent=-pokenon.pro' ).
true.

?— poweriuli{vulpi=).
false,

?— powerfulininetail=s).
tru= .

P— poverful (X) . write(X) . nl, fail.
raichu

TENUSAaUr

butterfres

charizard

ninetails

wartortle

blastoi=e=

false,

?— toughi{raichul.
falze.

?— tough{wvenu=zaur) .
true.

?— tough(X) . write(X) . nl.fail.
TEnusaur

butterfres

charizard

poliwrath

blastoi=e

false.

Y— consult('C: T=ers-T=zer-Docunent=-pokencn.pro' ).
true.

Y— displav _cen.
pilkachu
bulbasaur
caterpie
charmander
vulpi=

poliwag
zquirtle
=ztarvu

true.



Y— con=sulti 'C: s U=erssT=er-Docunent=<polkemnon . pro' ) .
true.

P— familvyipilkachul.
pikachu raichu
folse,

Y— familvi=sguirtle).
=zqulirtle wartortle blas=toi=e
true.

P— families=s.

pikachu raichu bulba=zaur ivy=aur weEnu=aur
caterpie metapod butterfrees

charmander charmeleon charizard

vulpix ninetaills poliwag polivhir]l poliwrath
=zqulirtle wartortle blas=toi=e

=tarvu =tarmie

true.

Task 4 LISP processing in Prolog

7— [H|T]=[red.vellow.blu=, green] .
H red,
[vellow. blus, green].

T

Y— [H. T]=[zred.vellow. bluse,.green] .
false,

Y— [F|_]=[red.vellow.blue, green] .

F = red.

— [_l[S]_1]=[red.vellow.blue,. green] .
5 = yellow.

= [F|[S|E]]=[red.vellow.blus,. green] .
F = red,

S5 = yellow,

EF = [blus. green].

77— Lizst=[thi=|[and. that]].
Li=t = [thi=. and. that].

?— Li=t=[thi=.and. that].
Li=z=t = [thi=., and. that].

Y= [a.[b.z]]=[a.b.c].
false.

?— [a][b.c]]=[a.b.c].
true.



i [cell(Fow.Colunn) |[Fest]1=[cellil.1).cell(3.2).c211(1.33].
Fow = Column, Column = 1.
Fest = [celli3. 23, cellil, 33].

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

?
¥ o=
¥ = [twol(do=s, deux)., thres(troi=s, tres)].



