Prolog Programming Assignment #2: A Favorite Pokemon KB plus
Simple List Processing Exercises:

Cameron Francois
April 16th, 2023
CSC 344

Abstract:

Task 1 involves establishing and interacting with a Pokemon knowledge base, and then
extending the KB in a number of ways and interrogating the extended KB. Task 2
affords you an opportunity to engage in a variety of list processing exercises.

Task 1 - Pokemon:

Part 1: Initial Pokemon KB:

1 5 —————————

2 5

3 % ——— File: pokemon.pro

4 % ——— Line Just a few facts about pokemon

= 5 —————————

7 ® -
E ——— cen(P) :: Pokemon P was "creatioc 2x nihila™

cen (pikachu) .
cen (bulbasaur) .
cen (caterpie) .
cen (charmander) .

Gk W EOWD=§C

cen (vulpix) .
cen (poliwag) -
cen (sguirtle) .
7 cen{(staryu) .
= %5 ————-—- - - —
0 % ——— evolves(P,Q) :: Pokemon P directly evolwes to pokemon Q
2 evolves (pikachu, raichu) .
3 evolves (bulbasaur ,ivysaur) .
4 evolves (ivysaur , venusaur) .
= evolwves (caterpie , metapod) .

evolves (metapod,butterfrees) .
evolves (charmander ,charmeleon) .
evolves (charmeleon,charizard) .
evolves (vulpix , ninetails) .
evolves (poliwag,poliwhirl) .
evolves (poliwhirl poliwrath) .
evolves (sguirtle ,wartortle) .
evolves (wartortle blastoise) .
evolves (staryu,starmie) .
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. -
% ——— pokemon (name (N) , T hp(H) ,attach (& D)) :: There is a pokemon with
% ——— name N, type T, hit point walue H, and attach named A that does

35 % ——— damage D.

40

471 pokemon (name (pikachu) , electric, hp(el), attack({gnaw, 10)).

42 pokemon (name {(raichu) , electric, hp(20), attack({(thunder—-shock, 20}) .

43

44 rokemon (name (bulbasaur) , grass, hp(40), attack{leech-seed, 2Z0)) .

5 pokemon (name (ivysaur) , grass, hp(c0), attack(vine—-whip, 30)}) .

4& pokemon (name (venusaur) , grass, hp(l40), attack(poiscon-—-powder, 70)}) .
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pokemon (name (caterpie) , grass, hp(50), attack(gnaw, 20)).
pokemon (name (metapod) , grass, hp(70), attack(stun-spore, 20)}.
pokemon (name (butterfree), grass, hp(130), attack(whirlwind, £0)).

pokemon (name (charmander), fire, hp(50), attack({scratch, 10)).
pokemon (name (charmeleon) , fire, hp(80), attack(slash, 50)).
pokemon (name (charizard), fire, hp(170), attack(royal-blaze, 100)).

pokemon (name (vulpix), fire, hp(60), attack(confuse-ray, 20)).
pokemon (name (ninetails), fire, hp(100), attack({fire-blast, 120)).

pokemon (name (poliwag) , water, hp(€0), attack(water—gun, 30)).
pokemon (name (poliwhirl), water, hp(80), attack{amnesia, 30)).
pokemon (name (poliwrath), water, hp(140), attack(dashing-punch, 50)).

pokemon (name (squirtle) , water, hp(40), attack(bubble, 10)).
pokemon (name (wartortle) , water, hp(80), attack(waterfall, &0)).
pokemon (name (blastoise), water, hp(140), attack(hydro-pump, 60)).

pokemon (name (staryu) , water, hp(40), attack(slap, 20)).
pokemon (name (starmie) , water, hp(€0), attack{star-freeze, 20)).

Part 2: Interaction demo with the Inital KB:

P— cons=ult{ ' pokemon.pl').

true.

P— cen(pilkachul .

true.

P— cen(raichu) .
false.

P— cen(P) .

mhdhddd

pilkachu
bulbasaur
caterpie [
charmander
valpix
poliwvag
squirtle
starvu.

P— cen(P) . write(P).nl.fail.
pikachu

bulba=saur

caterpie

charmandexr

vulpi=x

poliwvag

sguirtle

starvu

false.

?— evolvesi{sqguirtle. wartortle).

true.

?— evolves(wartortle.sguirtle) .
false.

?— evolves({sguirtle.blastoise) .
false.



?7— evolves(X.Y), evolves(¥Y.,Z).
bulbasaur.
ivysaur,
venusaur
caterpie.
netapod.,
butterfree ;
charmander,
charmeleon,
charizard ;
polivag.
polivhirl,
poliwrath ;
squirtle.
wartortle,
blastoise ;
false.
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?7— evolves(X.¥), evolves(¥V.Z), write(i), write{'—>"'), write(Z).nl,fail.
bulbasaur——>wvenusaur

caterpie——>butteriree

charmander——>charizard

poliwvag—>poliwrath

squirtle-->blastoise

false.
?— pokemon({name{N)._._._).write(N).nl. fai1l.
pikachu

raichu

bulbasaur

ivysaur

venusaur

caterpie

mnetapod

butterfree

charmander

charmeleon

charizard

vulpix

ninetails

poliwag

polivhirl

polivrath

squirtle

wvartortle

blastoise

staryg

starmie

false.

?— pokemoni{name(H),fire._._).write(N).nl.fail.
charmnander

charmneleon

charizard

vulpix

ninetails

false.

?— pokemon{name(H) K, . ). write(N), write{') . kind('), write(K) write('}))"').nl, fail.
pikachu) . kind(electric))
raichu). kind(electric))
bulbasaur).kind({grass))
ivysaur) kind(grass))
venusaur ), kind(grass))
caterpie). kind(grass))
netapod) . kind{grass))
butterfree). kind(grass))
charmander) . kind(fire))
charmeleon) . kind(fire))
charizard). kind(fire))
vulpix). kind(fire))
ninetails), kind(fire))
poliwvag).kind(water))
polivhirl). kind(water))
polivrath). kind{water))
squirtle) . kind({water))
wartortle), kind(water))
blastoise).kind(water))
staryu) . kind(water))
starmie) . kind(water))
false.

?— pokemon(name(N). . . attack(waterfall._ )).
N = wartortle

?— pokemnon(nam=(N)._._.attack(posion—-powder,_)).
false.

?— pokemoni{name(H).fire._._).write(N).nl. fail charmander
charmneleon

charizard

vulpix

ninetails

false.



?— pokemon(name(N) K,_,_ ) write(N) vrite(') kind('). write(K) write('))').nl fail.

pikachu)  kind{electric))
raichu) . kind{electric))
bulbasaur),kind(grass))
ivysaur) . kind{grass))
venusaur ), kind{grass))
caterpie) . kind{gra=s=s))
metapod) , kind{grass))
butterfree). kind(grass))
charmander) . kind(fire))
charmeleon) kind(fire))
charizard). kind(fire))
vulpiz). kind(fire))
ninetails) kind(fire))
poliwvag) . kind{water))
poliwvhirl), kind(water))
poliwrath) kind(water))
squirtle) . kind{wvater))
wartortle) kind(water))
blastoise) ., kind(water))
starvu), kind{water))
starmie) . kind{wvater))
false.

?— pokemon(name(N),_ . . attack(waterfall,_ )}).N = wartortle .

?— pokemon(name(N),_ ., . attack(poizon-powder,_)).N = wenusaur .,

?— pokemon(_ . water,_ .attack(N,_)).write(H).nl fail.
water—gun

annesia

dashing—-punch

bubble

waterfall

hydro-pump

=lap

star-freeze

false.

?7— pokemon(name(poliwhirl).__ hp(HF)._).
HP = 80.

?— pokemon(name(butterfree),_, hp(HP),_ ).
HF = 130.

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

venusaur

butterfree

charizard

ninetails

poliwvrath

blastoise

falss.

?7— pokemon(_,_._.attack(N,.DMG)), DHG > 60, write(N), nl, fail.

thunder—shock
poison-powvder
vhirlwind
royal-blaze
fire-blast

false.
7= cen(P). pokemon(name(P), _. hp(HP), _). write(P). write(':
pikachu: 60

bulbasaur: 40
caterpie: 50
charmander: 50

vulpix: 60
polivag: &0
squirtle: 40
staryu: 40

false.

1)’

write(HP).

nl,

fail.



Part 3: KB Extension:

display names :— pokemon (name (Name),_ ,_ ,_ ) ,write (Name) ,nl,fail.

display attacks :— pokemon(_ ,_,_, attack(attack, _)), write(attack), nl, fail.
displawy__cen__attacks :— pokemon (name (Mame) ,_ ,_.,attack(ARttack,_)) ,cen(MName) ,write (ARttack) ,nl,fail.
indicate attack(Name) :- pokemon (name (Name) , , ,attack(Attack,_ )) ,write (Name——>Attack) ,nl,£fail.
indicate_attacks ::— pokemon (name (Name) ,_ , .,attack(Attack,_)), write (Name—>attack), nl, fail.
indicate_ attacks.

generator (Name , Type) :— pokemon (name (Name)  Type,  ,_ ) -

powerful (Nam=) :— pokemon (name (Names) ,_,_, attack(_, DMS)), DMGE > 55.

awesome (Name) :— powerful (Name) , tough (Mame) .

tough (Name) :— pokemon (name (Name) ,_, hp(HP) ,_ ), HP > 100.

powerful but_vulnerable (Name) :— powesrful (Name=) , not {(tough (Nam=)) .

type (Name , Type) :— pokemon (name (Name) , Type, _ ,_ ) -

dump__kind (Type) :— pokemon (name (Name) ,Type, hp (HP) ,attack(Attack,DMG) ) ,

write (" n (name= ('), write(MName), write('). '), write(Tvpe),

write (', 3}, write(HP), write('), =ttacki('), write{(Attack),

write ("' . , write(DMG), write('))., "), nl,fail.

display cen :— cen(P), write(P), nl, fail.

display not_cen :— pokemon (name (Name), ,_ , ) ,not(cen(Name)), write(Name) , nl,fail.
family (Name) :— write(Name) , write(' '), evolves (Name,Y) ,

write(¥), write(' '), evolves(¥,Z),write(Z).

families :— cen(Name), write(Name), write(’' '), evolves(Name, ¥Y) , ,write(Y) , write (' '),

( evolves(Y,3) —> write(z), nl, fail; nl,fail) .

lineage (Name) :— pokemon (name (Name) ,Type,Hp,Attack), write (pokemon (name (Name))}) ,write (', '),
write(Tyvpe) ,write(', '), write(Hp), write('. '), write(Attack), write(') '), nl,

evolves (Name,¥) , pokemon (name (¥) ,¥Ytype, Yhp, Yattack) , write(pokemon (name(¥))}) ,write(', '),
write(¥ytype) ,write(', '), write(¥hp), write(', '), write(¥yattack), write(') '), nl,
evolves (Y, z), pokemon (name () ,styvpe, zhp, sattack) , write (pokemon (name (2))) ,write(’', "),
write(zZztype) ,write (', '), write(zhp), write(', '), write(Zattack), write(') '), nl.

Part 4: Interaction demo with the Augmented KB:

P— displawyv__cen
Ppilachua
bulbasaur
caterpise
charmander

=il i

Pl dweaa
=sgquirxt le
=taryu

Eollme

P— di=splav__not__cen
radichua

A =SSl
eSS
et apaedd
butterfrees
charmeleon
chari=ard
ninetails
poliwhixrl
Ppoliwrath
wartortle
blastoisse
=starmi=

Eon e

P— generatori Hame . £fire) .
Hame = charmandex -

Hame = charmelecorn

Hamse = chari=z=ard

Hame = wulpi=x [

Hamses = ninetasils

T— generator-ii Hame, watexr )

Hame poliwasg
Hame = poliwhixl =
Hamse = poliwrath
Hame sguirtle
Ham= wartortle
Hame= blastoise

starwvua
=tarmie .

PT— generator-{NHName . slectxric) .
Hame = pilachua
Hams= = raichu.



P di=splasvwr  nsuamess .
P alcasc=khoa
rr=dckhoa
bulbas=sanax

d wrEraS AT
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e terpa e
P8 A o T T
but texrf rees
charmander
—charme L aecore
chari=asxrd
=r1al pd =
maimetail l=s
P L O wrasuoy

e L dwrka 1
Pl dwrastlh
=guaiaxt 1le
wartort le
blastoilise
=staxwua
=toarinile

£ el o moe

PT— dais=msplas_ attaclo=s
= s PR =

thunder —slhuoclk

1 =

w=r A re—vwrk 3 ;o

P O = — P cl e
=5+ TN - 4
=tun—spoxre
wrkrd - 1 w3 racd
=scratoch

=las=skh

ol —b il a=me
o f asae—aasr
faizxre—Dblast

et exr—agiaru
ST O S
AdAa=h i1 ng—puarnch
bubble
watexrfall
he=dro—piam

=1 =g

star— ree=c
ool e

?— displayv_cen_ attacks.
[=psT=R "]

leech—seed

[=p s T=NR "}

scratch

confuse—xaw

water—gun

bubble

=lap

false.

P?— dndicate attack{charmandexr) .
charmander——— >scratch

foalme

P— dndicate attacki{bulbasasux ) .
bulbasaur——>leech—saeed

falmse

P— dndicate attaclks .

plilkachu—>gnaw
raichu—>thunder—s=hock
bulbasaur—>leech—seaed
iwvysaur—>vine—whip
Tenusau— >poid sSson—powdes
caterpilie—>gnaw
metapod— >stun—spore
butterfree—>whirlwind
charmander— r>s=cratch
charmeleon—>=slash
charizard— >roval—bla=ze
wvulpi=xz—>confuse—xravw
ninetails—>fire—blast
poliwvag— >rwater—gun
poliwvwhirl—ramnesis
poliwrath— >dashing—punch
=sguirtle—>bubble
wartortle—>waterfall
blastoi=se— >hyvdro—pump
starvu—r>slap
starmie—>star—free=ze

truae .

T— powerful (Hame2) .
Hamse = raichu
Hamse = wenusauxr
Hamse = butterfree
Hame = chari=zard
Hamse = ninetails
Hamse = wartortle
Hame = blastoise

folse .



?7— tough(NHam) .
Ham = wenusaur

Ham = butterfree ;
NHam = charizard ;
Ham = poliwrath
Ham = blastoise
false.

?— awesome(Name) .

Name = wenusaur

NHame = butterfree

Hame = charizard

Name = blastoise

false.

?7— powerful_but_vulnerable(Name) .
Name = raichu

Hame = ninetails |

Name = wartortle ;

false.

?— typei{sgquirtle. Type) .

Type = water.

?— tvpel(caterpie. Tyvpe) .

Tyvpe = grass.

?— type(Hame. fire). write{(Hame). nl. fail.
charmandex

charmeleon

charizard

wulpi=x
ninetails
false.

?— dump_kind{water) .

pokemon (name{poliwag).water. hp(6
pokemon (name(poliwhirl). watexr. hp
pokemon (name{poliwrath).water. hp

0)., attack{water—gun. 3
(eo 3
(14
pokemon (name{(sgquirtle). water. hp(40)
[§=21]
(14
J .
o)

. attack({amnesia.
). attack{dashing—p
attack(bubble. 10)).
. attack(waterfall. &
). attack(hydro—pump.
ttack({slap. 20)).
attack(star—freeze. 20

pokemon (name({wartortle).water. hp
pokemon (name(blastoise).water. hp
pokemon (name(staryvua).water. hp{40
pokemnon (name(starmie).water. hp(6 .
false.

?— dump_kind{gra=s=s) .

pokemnon (name(bulbasaur). grass. hp(40), attack{lesech—seed. 20)).
pokemon (name(ivysaur).grass. hp(60). attack(vine—whip. 30)).
pokemon {(namevenusaur) . grass. hp(l40), attack{poison—powder., 70)3).
pokemon {(name{caterpie) . grass. hpi(50). attacki{gnaw. 20)).

pokemon (name(metapod).grass. p(?0). attack{(stun—-spore. 20)).
pokemon (namse(butterfrees). grass, hp(l30)., attack(wvhirlwind., 20)).
false.

?— familvi{pikachul .
pikachu raichu
false.

?— familv({bulbasaur) .
bulbasaur ivy=saur wenusaur
true.

?— familvicaterpie).
caterpie metapod butterfree
true.

?— families.

pikachu raichu

bulbasaur iwvysaur wvenusaur
caterpie metapod butterfree
charmander charmeleon charizard
vulpix ninetails

poliwag poliwhirl poliwrath
=quirtle wartortle blastoise
starvu starmie

false.

?— lineage{pikachu) .
pokemon{name(pikachu) ). electric. hp(60). attack{(gnaw.10))
pokenon{name(raichul) ) electric hp{(90) . attack{thunder—=hock. 903 )
false.

?— lineagei{sguirtle) .
pokemon{name{sguirtle) ). water hp(40). attack{bubble.10))
pokemnon{name{wartortle) ) .  water. hp(80) . attack{waterfall. c60))
pokemon{name(blastoise) ), water hp(l40) , attack (hydro—pump., 60} )
true.

?7— lineage({wartortle) .

pokemnon({name{wartortle) ) water. hp(80) . attack{waterfall.sl))

?Diemon(name(hlastoise]),water,hp(140),attack(hydro—pump,&ﬂ))
alss

?— lineage(blastoise) .
pokemon{nane(blastoise) ), water, hp(140), attack{(hydro-pump,60))
false.

?7— lineage(charmander) .
pokemon{nane(charmander) ). fire hp(50),attack{scratch,10))
pokemnon(namne(charneleon) ), fire hp(80),attack(slash, 50))
pokemnoni{nane(charizard)),fire hp(170),attack{roval-blaze, 100))
trus,



Part 5: KB Augmented by 12 Pokemon:

cen{shinx) .
cen (snivy) .
cen (mudkip) .

evolves (torchic,combusken) .
evolves (combusken ,blaziken) .
evolves (shinx,luxio) .
evolves (luxio,luxray) .
evolves (snivy,servine) .
evolves (servine,serperior).
evolves (mudkip,marshtomp) .
evolves (marshtomp , swampert) .

pokemon (name (torchic), fire, hp(45), attack(scratch, 40)).
pokemon (name (combusken) , fire, hp(60), attack(flame-charge, 50)).
pokemon (name (blaziken), fire, hp(80), attack(flare-blitz, 120)).

pokemon (name (shinx) , electric, hp(45), attack(tackle, 40)).
pokemon (name (luxic) , electric, hp(60), attack(spark, ©5)).
pokemon (name (luxray) , electric, hp(80), attack({crunch, &0)).

pokemon (name (snivy) , grass, hp(45), attack(vine-whip, 45)).
pokemon (name {servine) , grass, hp(60), attack({leaf-tornado, 65)).
pokemon (name (serperior), grass, hp(75), attack(leaf-storm, 130)).

pokemon (name (mudkip) , water, hp(50), attack(vwater—-gun, 40)).
pokemon (name (marshtomp) , water, hp(70), attack(muddy-water, 20)).
pokemon (name (swampert) , water, hp(100), attack(hydro-pump, 110)}.



Part 6: Interaction demo with the KB Augmented by 12 Pokemon:

PT— di=splaswy__ e .
Pilackhia
bulbasasaax
Ccaterpie
charmandeax

=1l pa =

p=Te N T S W

=guixrt le

P— di=splaw__not__cern .
radichoa

A wrprsaaan
TSI IS ST
et aSpeedl
butterfres
charmelecorn
chari=ard
nminetails
poliwhixl
poliwrath
wartortle
blastoise
=tarmmie
combuslcen
bla=ilen
Lrazsd o
1oy
=ervy A e

= e 1o
mar=htomp
Sswampext
folmse

PT— genceratoriNHNoames, £fixre) .
Hame = charmandex»
Hame = charmeleocorn
Hamses = chari=sasxrd =
Hame = =rulpiz=x

Hamses = ninetsails =
Hame = toxrchhac =

Hamses = combuslcen =
Hame = bla=ilern .

T— generator{Name . watexr ) .
Hame = poliwag

Hame = poliwhixrl

NHame = poliwrath

Hame = =sguirtle

Heame = wartortle

Hame = blastoi=e

Heame = starwvu

Hame = =starmie [

Hame = mudkip :

Hame = marshtomp

Hame = swampexrt .

P— generator{Hame.electric) .
Hame = pilkachu

Name = raichu

Hame = =shin=

Hame = luxio

Hame = luxraw.

P— generatori{Name.grass=).
Hame = bulbasaur

NHame = iwvy=aur

Hame = wenusaur

Hame = caterpie

Hame = metapod

Hame = buttexrfree

Hame = sniwvy [

Hame = =serwvine

Hame = serpexrioxr.



PT— dos=splaswy  namess .
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P— displawv__attacks.
= E TN
thunder—=shocle
leech—seed

= d rue—uwrka 3 o

Do d sSsorn—paeoTwrcle
= p =T
=tun—sporr=
ki 1w ird
=cratch

=las=sh

rowval —bhbhla=e
—con f use—rrawy
fire—hblast

et exr—giuar
SIS S
dAashing—purich
bubbhle
watexrfasll
hesdro—DpDuam
=1lap
==tar—free=ae
=cratch

£f lame—charge
flare—blit=
tackle

=peaua o

cxruaraci
=wrdrne—wrh d o

leastf —tornacdos
leaf —=stoxrm
wrnreater—giar
muadd sy —wra t e
heyrdro—piamn

£ el e .

P— di=splaw  cern attaclo=s |
TR ST

leech—seed

=5 PR

scratch

—orn f use—ar s
wrat e —oaguarn
bubble

=1ap
=s=cratch
tack le

= d rve—wrk d o
wrereat e —oagiarn

£ el e .



T — drndicatese attaclk{ toxrchhaic) o

torchic——>scratc

£ ool e

— Adrndilcocate at taclk ({ swampexrt ) .
=rwamper t —— > hesrdr-o—pDarn s

f

P—e dmnmdicate St tacleos |
Di1leachia— > grnawr
raichu—>thunder—=hoclc
bulbasaur—>>1 T A

A wysSsaur— >wine—wh i p
TFEIALIS ST — 3> i A s rn— e wrcle
Caterpde— > griawr

metapod —>=tun—sporre
butterfree—>whixlwirid
charmander— >=scaxra=tcl
charmeleon—>=sl1la=h
chari=z=ard— >roval bla=e
=ral pizx—>con f use—irray
nmnimetails—>fire—blast
o L A wraweag— > wras bear—ocgiar
PpPoliwhirxrl—>amrines1 S

ol idwrath—>dashirng—piuariec—h
=cguirtle—bubble
wartortle—>waterfall
bhblastoise—>hyvdro—pamp
starvu—rr=s=1Lap

starmie— >star—f ree=ae
torchic— r=crastoch
combuslcern—>£f Lame—charge
bhbla=zilken—>f lare—hlit=
=shinx—>taclk le

1 vazrdco— >=maa b

lu=rasr— >cruru—h

=rnadwy— >%wradne—wh a
serwvine—>leaf —tornado
==erpericor—>>lesf —=toxrm
gnraddle 3 pp— > e e —giar
mar=khtomp— >miudd gy —awrea t e
=wampert — > hyvdro—puam e

txruaes .

PT— powerful {Hame) .
Hams = xradichwua -
Hame = wenusSouaxr o
Hamses = butterfree=
Hamses = charizasxrd -
Hamses = ninetaails
Hams = wartoxrtle -
Hamses = bhblastois=se 1
Hamses = bla=ilemrn
Hame = lwuaz=ioco I
Hamses = lu=iaSwyw o
Hamses = =sSser - wine ;-
Hams = =SsserpeIricoxr -2
Hams = marshtomp -
Hamses = =mwampe=i1rt _
PT— toughi{  Hame ) .
Name = hAtd — s REE—F_RE = ay -
Hams=s = butterfre=
Hamse = ochariz=zaxrd -
Hamses = poliwrath -
Hamse = bhblastois=se -

b

T— awe=comei{ Hame) .

Hame = wenusauxr

Hamses = butterfre=
Hamse = chari=asxrd
Hams=s = blastoisse I

£l me

PT— powerful_ but_ _vulnerabled{ HName) .
Hams = raichu

Hamse = ninetails -
Hams = wartortle -
Ham=s = bla=ilern
Hams= = lwuaz=ico I

Hame = lu=EiraSswy [

Hams = =serwwine ;-

Hams = Sserpericox ¢
Hame = marshtomp -
Hams = Sswampex-t .

T— twpedluxmrawv. Type) .
Twpe = selectric .

T— twpe{=servwvine, Twpe ) .

Tops = grass .



?— type(Name. fire) . write(Name) nl. fail.

charmander

charmeleon

charizard

vulpix

ninetails

torchic

combusken

blaziken

false.

?— dump_kind{watexr) .

pokemon (name{poliwag).water. hpi{(60). attack{water—gun. 30)).
pokemon (name{polivwhirl).water. hp(80). attack(amnesia. 30)).
pokemon (name{poliwrath).water. hp{l40). attack{dashing—punch. 50)).
pokemon (name{sgquirtle).water. hp(40). attack(bubble. 10)).

pokemon (name{wartortle).water. hp{(80). attack{waterfall. 60)).
pokemon {(name{blastoise).water. hp{(l1l40). attack(hydro—pump. 60)).
pokemon (name{starvu). water. hp{d40). attackislap. 20)).

pokemon {(name{starmie).water. hp(60). attacki(star—freeze. 20)).
pokemon (name{mudkip).water. hpi{50). attack{vwater—gun. 40)).
pokemon (name{marshtomp).water. hp(70). attack(muddy—water. 90)).
pokemon (name{swampert).water. hp(l00). attack{hyvdro—pump. 110)).
falss.

?— dump_kind{grass).

pokemnon (name{bulbasaur).grass. hp(40). attack(leech-se=d. 20)).
pokemon (name(ivysaur). grass. hp(60). attack(wvine—whip. 30)).
pokemon (name{venusaur).grass. hp(l40). attack(poison—-powder. 70)).
pokemon (name(caterpie).grass. hp(50). attack(gnaw. 20)).
pokemon (name(metapod).grass. hpi(70)., attacki{stun—spore. 20)).
pokemon (name(butterfree). grass. hp(l30). attack(whirlwind. 20)
pokemon (name(snivy).grass. hp(45). attack({vine—-whip. 45)).
pokemon (name(servine) . grass. hp(60). attack(leaf—tornado. 65))
pokemon (name(serperior).grass. hp(75). attack({leaf—-storm. 130)
false.

?— familv(torchic) .

torchic combusken blaziken

true.

?— familv(marshtomp) .

marshtomp swampert

false.

?— family(snivy) . .

Snivy sServine serperior

true.

7= families.

pikachu raichu

bulbasaur ivysaur venusaur
caterpie mnetapod butterfree
charmander charmeleon charizard
vulpix ninetails

poliwvag polivhirl poliwrath
squirtle wartortle blastoise
staryu starmie

torchic combusken blaziken
shinx luxio lu=xray

Snivy sServine serperior
mudkip marshtomp swvampert
falss.

?— lineage(shinx) .
pokemnon(name(shinx)) electric hp(45), attack{tackle, 40))
pokemnon(name(luxio)).electric, hp(60),attack({spark,65))
pokenon (namne( luxray)).electric, hp(80), attack{crunch, 80))
true.

?7— lineage(mnudkip).

pokenon (namne(nudkip) ), wvater, hp(50) . attack({vwater—-gun, 40))
pokemnon(namne{marshtomp) ). water, hp(70).attack{nuddy-water,90))
pokemnon(namne(swanpert) ), water, hp(100), attack(hydro-pumnp,110))
trus.

?= lineage(torchic).

pokemon(name({torchic)),fire hp(45),attack(scratch, 40))
pokemon (name(combusken) ), fire hp(60), attack(flame—charge,50))
pokemnon(namne(blaziken) ). fire hp(80).attack(flare-blitz, 120))
true=.

?— lineage(snivy) .
pokemnon(name(snivy) ), grass, hp(45), attack(vine-whip, 45))
pokemon (name(servine) ), grass, hp(60),attack(leaf-tornado,65))
pokenon(namne(serperior)),.grass, hp(75),attack(leaf-storn,130))
true.



Task 2 - List Processing:

Head/Tail Exercises:

?— [H|T] = [xed. wellow. blue. green].

H = red.

T = [vellow. blue. greenl]].

?— [H. T] = [red. wellow. blue. green].
false.

?— [F|_] = [red. wellow. blus. green].

F = red.

?2— [_I[S]1_1]1 = [xred. wellow, blus, green].
S = wvellow.

?— [FIL[SIR]1] [red. wellow. blue. greenl].
F = red.

S = wellow.

R = [blue. green].

?— List = [this|[and. that]].

List = [this. and. that].

?— List = [this. and. that].

List = [this. and. that].

?— [a.[b. =11 = [a. b. 1.

false.

?— [allb. =11 = [a. b. <=].

t .

?— [cell{Row.Column) |[Rest] = [cell{l.1)., c=ll{(3.2), c=l1{(1.33].

Row = Column. Column = 1.

Rest = [cell(3. 2). cell{l. 3)1.

?— [X]|¥] = [oneiun. uno). twol(dos. deux). three{trois. tres)].
= one{un. unol.

¥ = [two{do=s. deux). three(trois. tres)].

List Processing Code:

first([HI|_1, H).
rest([_1T1, T).

last([HEILC11, H).
last([_IT]1, Result) :— last (T, Result) .

nth(0, [H|_1,H) .
nth(M, [ IT],E) :— K is M — 1, nth(K,T,E) .

writelist ([1) -
writelist([HIT]1) 1 — write(H) , nl, writelist (T).

samd{[1,0) .

sumf{ [Head|Tail] , Sum) T —
sum{Tail ,  SumOfTail) .

Sum is Head + SumOfT=ail.

add Ffirst(xX,L, [XIL1) .

add_last{(x,[]1.,[x]1).
add last (X, [HIT],  [HITX]1) :— add last(x,T,TX) .

iota {0, L[1) -

iota(lM, TotcalMN) -

K is N — 1,
iota (K, TotaK) ,

add last (N, IocotakK, Iotal) .

pick{(L ,  Ttem) T —
length (L , Length) ,
random (0O , Length  RMN) .
nth{(RN, L, ITtem) .

make _set ([1,.L01) .

make set {([HIT] ,TS) T —
member (H,T) ,

make set{(T,TS) .

make set ([HIT]1, [HITS]1) T —
make set (T,TS) .

product ([1, 1) -

product ( [Head | Tail] , Product) T —
product (Tail , ProductofTail) ,
Product is Head * ProductOofTail.



factorial (N, X) :—
iota(N,EK) ,
product (K,X) -

make_ list(0,_,[1).
make_list(N1,E1,L1) :—
K is N1 — 1,

make_ list(K,E1,Lk),
add last(E1,Lk,L1) .

but_first([l, [1).
but_first(I[_ITl, T).

but_last([1, [1)-
but_last([_1, [1)-
but_last([H|T], [H|Result]) :—
but_last (T, Result) .

is_palindrome ([1) -
is_palindrome ([_1) -
is_palindrome ([Head|Taill) :—
but_last (Tail, Middle),
last(Tail, Last),

Head =— Last,

is_palindrome (Middle) .

adjectives ( [enormous, silly, fast, fun, cruel, gentle, sharp, charmingl) .
nouns {([city, table, riwver, chair, penguin, phone, game, lionl) .

noun_phrase ([thelTl1) :-—
adjectives (AdjectiveList) ,

nouns (NounList) ,
pick{AdjectiveList, Adjectiwve),
pick(NounTist, Noun) ,
append([Adjective, Nounl, [1, T).

past_tense_verbs([walked, pushed, moved, picked, drank, ate, f=l1l11).
sentence (L) :—

noun_phrase (FirstPhrase) ,

noun_phrase (SecondbPhrase) ,

rast_tense_ verbs(PastTenseVerbs),

pick(PastTensevVerbs, PastTensevVerb) ,

make list(l, PastTenssVerk, PastTenseVerbList),

append(FirstPhrase, PastTenseVerbList, TempList) ,

append (TempList, SecondPhrase, L) .

Demo List Processors:

?— first{[apple].First) .
First = apple.

?— firsti{[c.d.e.f.g.a.b]l.P).
P = c.

- rest([apple] Re=st ) .
Rest =

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

?— last{[peach].La=st) .
Last = peach.

?— last({[c.d.e.f.g.a.b].P).
P = b

?— nth(l, [zero.one. twvo, three, four] . Element ) .
Element = zero .

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

?— writelist{([red.vellow blue green.purple.orangse]).
red

vellow

blu=

green

purple

orange

true.

F— sum([].Sum) .
Sum = 0.

P— =um([2.3.5.7.11].SunOfPrimes=s) .
SumOfPrimes = 28.

?7— add_first{(thing.[].Result).
Result = [thing].

?— add_firsti{racket . [prolag. haskell rust].Languages)
Languages = [racket. prolog. haskell. rust].

?— add_last{thing.[].Result).
Result = [thing] .

?— add_lasti{rust . [racket prolog. 6 haskell].lLanguages).
Languages = [racket, prolog. haskell. rust]



?— d1ota(5. TIotaS) .
Iotas = [1. 2. 3. 4. 51 .

?— d1ota(9.Iota9) .
Iota9 = [1. 2. 2. 4. &, &. 7. 8. 91 .

?— pick({[cherrv. peach. apple.bluesberrv] . FPie)

Pie = cherrwv .

?— pick([cherrv.peach. apple. bluebexrywv] . Pie) .

Pie = peach .

?— pick{[cherry. peach,apple.bluesberryv] Fie) .

Pie = blueberrvw .

?— pick{[cherrv.peach. apple. bluesberrv] . Pie)

Pie = blusberrwv .

?T— pick ([ c:i:ea:‘:‘:f peach ., apple. blueberrv] . FPie) .

Pie = peac

?— pick({[cherryv. peach.apple. blusberry]. Fie) .

Pie = cherrwv .

?— pick{[cherrv.peach. apple. blueberrv].Pie)

Pie = cherxzv .

7?— pick{[cherrv. . peach. apple.bluesberrv] . FPie)

Pie = blueberrw .

P— make_set([1.1.2.1.2.3.1.2.3.4].S=t)
Set = [1. 2. 3. 4] .

T— make_set([bit. bot . bet bot . bot_ bit].EBE).
E = [bet, bot, bit] .

Demo List Processing Exercises:

r— product{[].P) .
P = 1.

?— product ( [1 3.5.7.9].Product) .
Product = 94

?— iota(9. Iota).product{Iota. Product) .
4, S, 6. 7. 8, 91.

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

?— make _list(8.2. L::st)

List = [2. 2. 2. 2, 2. 2. 21 .

P— but_first([a.b.c].X) .

X = [b. =1.

7—  but last([a b.c.d.el.X).

H = [a. b. =. d]

r— i=s _palindromed{ [=]).

true .

?7— is palindrome([a.b.c]).

false.

?— i=_palindrome([a.b.b.a]l).

true .

?— is_palindrome([1.2.3.4.5.4,.2,3,1])
false.

?— is_palindrome([1.2.3.4.5.4.2.3.11) .
false.

?— i=s _palindrome([c.o.f.f. e.e.e.e. f.f. o.c]1).
true .

?— moun_phrase{HF)

NP = [the. cruesel. éame] :
false.

?T— noun__phrase(HP) .

NP = [the. enormous. table]
false.

?— moun_phrase(HP) .

HP = [the. charming. lion]
false.

7— sentence(S)
s [the. sharp. phone. fell. the. fast. game]

?—- sentence(S) .
S = [the. sharp. phone. drank. the. enormous. city]

2-_sentence(S).
S = [the. crusl. phone. fell. the. gentls. lion]

?— sentence(S)
S = [the. charming. lion. moved. the. enormous. table]
7— sentence(S)

S - [the, =illy, lion, drank. the. cnormous. game]

?—- sentence(S) .
S = [the. gentle. chair. walked. the. enormous. phone]

?— sentence(S) .
S = [the. gentle. lion. walked. the. chearming. lion]

?— sentence(S) .

S = [the. enormous. chair. drank. the. enormous. gamne]

27— sentence(S)

S - [the. enormous. penguin. picked. the. charming. lion]
2~ _seutencs(s)

s [the. cruel. lion. ate. the. sharp. penguin]

7— sentence(S) .
S = [the. cruel. chair. drank. the. silly. lion]

2-_sentence(S) .
s [the. charming. river. ate. the. fast. penguin]

?— sentence(S) .
the

S = [the. charming. table. fell. the. sharp. river]
?— sentence(S)
S = [the. fun. table. picked. the. enormous. river]
72— sentence(S) .
s [the. enormous. gsme. drank. the. sharp. phonel

?— sentence(S).
S = [the. silly. gsme. drank. the. charming. game]

seven]



