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Entektoon mpoypappotoc (1/2)

female (pam) * 1l EVOANQKTLKAL:
female(l1z). sex (pam, feminine).
female (pat) sex (tom,
female (ann) masculine) .
male (tom) sex (bob,
male (bob) . masculine) .
male (jim) e e e
offspring (Y, X) :- parent (X, Y).

?— offspring(liz, tom).

yves
mother (X, Y) :- parent(X, Y), female (X).

%% HyAwooa mpoypappaticpol Prolog



Entektoon mpoypappotoc (2/2)

e mpotaoelc (clauses)
— yeyovorta (facts)
— Kavovec (rules)
— gpwtnoeLc (questions)
e katnyopnuato (predicates)
o kedaAn (head) / cwpa (body)
e otoy)ol (goals)
o atopa (atoms) / petaBAntec (variables)
* Stadkaolia (procedure) / oxeon (relation)
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Koww dAAoL kavovec (1/2)

grandparent (X, Z) :—- parent(X, Y), parent(Y,ZzZ).
sister (X, Y) :- parent(z, X), parent(z, Y),
female (X) .

?— sister (ann, pat).
yes

?- slister (X, pat).
X = ann ->

X =pat ————————- > ;5
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Koww dAAoL kavovec (2/2)

sister (X, Y) :- parent(z, X), parent(z, Y),
female (X), different (X, Y).

hasachild(X) = ...,

AUNT (X, Y) 1= ittt it it it it e

grandchild (X, Y) = ...........
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Avadpopikot kavovec (1/6)

(1) predecessor (X, 7)) :-
parent (X, Z2).
(2) predecessor (X, 7)) :-
parent (X, Y),
(1)
parent (Y, Z2). —
(3) predecessor (X, Z) :-
parent (X, Y1),
arent (Y1, Y2),
P ( ) (2)
—

parent (Y2, Z).

H yAwooa npoypappatiopov Prolog

predecessor (Y,

predecessor (Y1,

Z)

Z)



Avadpopikot kavovec (2/6)

(4) predecessor (X, 72) :-
parent (X, Y1),
parent (Y1, Y2),
parent (Y2, Y3), (3)

parent (Y3, Z) —_— predecessor (Y1, Z)

¢

predecessor (X, 2) :-
parent (X, 2).

predecessor (X, 2) :-
parent (X, Y),

predecessor (Y, 7).
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Avadpopikot kavovec (3/6)

?— predecessor (pam, X). , predecessor (X, Z) :-
X = bob -> <i> parent (Y, Z),
X = ann -> ; predecessor (X, Y).
X = pat ->
X = jJim
ves

predecessor (X, 7Z) :-
parent (X, Y),

predecessor (Y, 7).

H yAwooa mpoypappotiopol Prolog 10




Avadpopikot kavovec (4/6)

e OnAwTtikn onpaoia (declarative meaning)
e Stadkaotikn onuaota (procedural meaning)

e gupoc Opaonc petaBAntwyv (scope of
variables)

oo
% H yAwooa npoypappotiopol Prolog 11




Avadpopikot kavovec (5/6)

predecessor (tom, pat)

parent (tom, pat) parent (tom, Y)
no predecessor (Y, pat)
Y=bob

predecessor (bob, pat)

parent (bob, pat)

yes
?— parent (pam, bob).
?— mother (pam, bob).
EKTEAEZH;
?— grandparent (pam, ann).
?— grandparent (bob, jim).

H yAwooa npoypappatiopov Prolog
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Avadpopkol kavovec (6/6)

orttoBodpounon (backtracking)
arotipnon (instantiation)

eritvyia (success) / anotuyia (failure)
avaAvon (resolution)

devtpo avalvonc (resolution tree) / KAI-H
devtpo (AND—-OR tree)
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AApafnto tnc Prolog

* ABC,..Z

e a,b,c, ...z

w;‘ H yAwooa npoypappotiopol Prolog
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¢ anna

e "Tom’
"South America’

H yAwooa npoypappatiopov Prolog

Atopa

X

X Y
alpha beta procedure
miss Jones

sarah jones

"Sarah Jones’

’/ ’/
4
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AplOpuot

1 1313 0 =97
e 3.14 -0.0035

(T vYAwooa poypoppatiopol Prolog

100.2
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MetaAnTeC

X ShoppingList
Result _X23
Object2 23

Participant list

i ‘?J H yAwooa rpoypappotiopol Prolog
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Avwvupn (anonymous) petaBAntni

(1/2)

hasachild (X) :- parent (X, Y)
hasachi1ld(X) :- parent(X, ).
somebody has child :- parent (X, Y).
somebody has child :- parent( , ).

4

somebody has child :-parent (X, X).

¢ HyAwooa nmpoypappatiopol Prolog 18



Avwvupn (anonymous) petaBAntni

(2/2)
?— parent (X, ).

X = pam ->
X = tom ->
X = tom ->
X = bob ->
X = bob ->
X = pat

n:ﬁ“;-' , ,
€% HyAwooa rpoypappatiopol Prolog



Aopec (Structures)

date (1, may, 1983) date
functor (cuvaptnolako cupBoAo

( il HB ) 1 may 1983
arguments (oplopata)

arity (BaBpuoc)
terms (0pol)

atopa

aplBuol

LETAPANTEC

dopec (A ouvBetoL OpoL)

date (Day, may, 1983)

H yAwooa npoypappatiopov Prolog
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Diana
diana
"Diana’
~diana

"Diana goes

" HyAwooa mpoypappatiopol Prolog

AmtodeKTol opol

south’

goes (Diana, south)
45

5(X, Y) Q

+ (north, west)

three(Black(Cats))69

21



Avarmapaotoon (1/3)

A
Pl = point (1, 1)
P2 = point (2, 3) 5k
6,4
ne o ( )
S = seg(Pl, P2) = sk 7
seg (point (1, 1), ’r / (4,
point (2, 3)) L Ip1=:1,1}l o
1 2 3 4 5 6 7 8 >
T — triangle (point (4,
2), point(6, 4), PN AN
pOlnt (7’ l) ) S =seg T =triangle
point point point point point
NN VNN
1 2 3 4 2 6 47 1
3-D: point3(X, Y, 2) n point(X, Y, 7)
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Avarmapaotoon (2/3)

° _|_b * _5 * + , b , — *
(a+b) * (c=5) * (+(a, b) PN
(c, 3)) + -

a/\bc/\S
rl r2

L J— -+ seq

N
seq(rl, r2) rl r2

° | r: | par

— 7 NG
par (rl, r2) rl r2

H yAwooa npoypappatiopov Prolog
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Avarmapaotoon (3/3)

o r2 par
,r—3| rl/\Par
r{/\\\IB
par (rl, par(r2, r3))
rl
par
1yl A s
3 N
R ey W par T4
par (rl, seqg(par(r2, r3), rd)) £;ﬂ\}3

opBoywvia mapaAAnAoypappa, TETpAywva, KUKAOL (?)

" HyAwooa mpoypappatiopol Prolog
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Tatptaopa (Matching)

Evortoinon (Unification)

?—- date (D, M, 1983) =
date (D1, may, Y1).

D = 0084 \
DI = 0084

M = may - VEVIKOTEPN €VOTOiNoN
Y1 = 1983

yes .

D =1 )

D1 =1

- ALYyOTEPO YEVLIKN €vomoinon

i : H yAwooa rpoypappotiopol Prolog 25



Kavovec evomoinonc (1/4)

Avo 18l atopa evortolouvTal
Avo 18loL aplBpol evorolovvtal

Mia petaAntn evomoleital Le oTIONTIOTE
(malpvovtac to cav Tun)

Avo dopEc evoroloUvTal av €xouv to LoLo
ouvoPTNOLOLKO U PBOAO Kall Ta avtiotoLxa
OPLOMOTA TOUC EVoTtoloUvTal

f ”@‘ H yAwooa npoypappatiopol Prolog
i )
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Kowvovec evomoinonc (2/4)

?- triangle (point(l, 1), A, point (2, 3)) =

triangle (X, point (4, Y), point (2, Z)).

X = poilint(1l, 1)

A = point (4, 0090)
Z = 3

Yy = 0090

yes

vertical (seg(point (X, Y), point(X, Y1))).
horizontal (seg(point (X, Y), point (X1, Y))).
?—- vertical (seg(point(l, 1), point(l, 2))).

ves

" HyAwooa mpoypappatiopol Prolog
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Kowvovec evomoinonc (3/4)

vertical (seg(point (1, 1), point (2, Y))).
no

horizontal (seg(point (1, 1), point(2, Y))).
Yy =1
yeSs

vertical (seg(point (2, 3), P)).
P = point (2, 0082)
ves

vertical (S), horizontal (S).
S = seg(point( 0084, 0085),
point ( 0084, 0085))

yes

¢ HyAwooa nmpoypappatiopol Prolog
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bte &‘ H yAwooa nmpoypappatiopol Prolog
i )

Kavovec evomoinonc (4/4)

Av €va TETPATTAEUPO TIAPLOTAVETOL ATIO TOV OPO
four points(P1l,P2,P3,P4), onouta Pi
elval oL KOPUPEC TOU KUKALKQ, TIWC TIPETIEL VO
OplOTEL N 0Xéon regular rectangle (R)
£TOL WOTE va aAnBeveL otav To R £lval
opBoywvio apaAANAOYPAO HE TIC TTAEUPEC
TOU KaTtakopudec Kol 0pL{OVTLEC;

29



AnAwTkn Kot SLoOLKOLOTLKN onpooLa

e P:-Q,R

e To P eivalL aAnBec av ta Q kat R
elval aAnon

e Ao ta Q koL R emetaLto P

* [ va AuBel to mtpofAnua P mpwta
npemneL va AuBet to urtompoPfAnua Q
KOl LETA TO urtoTpofAnua R

e [la va tkawvorolnBel to P mpwta
MPETEL VO LKavoTtolnBei to Q Kot
ueta to R

%% HyAwooo mpoypoppatiopol Prolog

\

dnAwTtikn
onuooia

SLad KOO TIKN
onuooia

30



MNapaAAlayn mpotaonc
2 TLYMLOTUTIO TIPOTAONC
MNopaAAoyn tpoTaoong

hasachild(X) :- parent (X, Y).
hasachild(A) :- parent (A, B).

2TIYULOTUTIO TIPOTAONG

hasachild (X) :- parent (X, Y).

.

hasachild (peter) :- parent (peter, Y).

| ‘?\ H yAwooa mpoypappotiopol Prolog



AnAwTLKN onuaoia

* Evac otoxoc G eivatl aAnbnc av yla kamola
QTOTIUNON TWV HETAPANTWY TOU TAUTI(ETAL MUE
TNV KEPOAN EVOC OTLYMULOTUTIOU | KATTOLOLC
npotaonc C Tou MPOoypOULUOTOC KAl Ol OTOXOL
TOU owpatoc tou | elval emionc aAnBelc.

* Mia oculevén amo otoxouc eivol aAndnc otav
KAaBe €vac amo avtoug eival aAnbng, ya tnv
(6la amotipnon tTwv petafAntwy touc.

32
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>ToXoL uTto dLalevén (1/3)

P:-Q.

_— = P:-Q;R.

"R = p R) : (S, T, U
P:-S,T,U. '-(QI )1(/ ) )

U

P:-Q,R;S, T U.

33



>ToXoL uTto dLalevén (2/3)

1. £(1, one).
f(s(l), two).

(1)),
f(s(s(s(X))), N) = £(X, N).
?— f(s (1), A).
?— f(s(s(l)), two).

?— f(s(s(s(s(s(s(1l)))))), C).

2. Na oplotein oxéon relatives (X, Y) n
ortola aAnBelel otav oL X KAl Y €lvoll OUYYEVELC

E3 v
s
% H yAwooa npoypappotiopol Prolog 34




>To)XoL uTto dLalevén (3/3)

3. Noa avadiatunwBel n mpotaon

translate (Number, Word) :-

Number = 1, Word = one ;
Number = 2, Word = two ;

Number = 3, Word = three.

WOTE va UNV TEPLEXEL SLAlEVEELC

s " HyAwooa mpoypappatiopol Prolog
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Atadikaotikn onuaotia (1/3)

* Eotw pia AloTta amo otoXouc MPocC emiAuon

* Eotw n mpwtn tpotaon C tou MpoypaALLUATOC TNC
ormolac n kepaAn H evoroteital pe to G1

Gl, G2, ..., Gm

% H yAwooa npoypappotiopol Prolog 36




Atadlkootikn onupaoio (2/3)

e JTOUC TIPOC ETIALGCN OTOXOUC TIPETIEL VAL AVTLKATOOTAOEL TO
G1 pe ta B1, B2, ......... , Bn’ KoL 0TN CUVEXELD TIPETIEL VAL
ePpapOOTOUV OL ATIOTLUNOELG HETABANTWY TTOU TTpoEKL AV
Kot TNV evoroinon twv G1 kat H otoug veoug mpocg
eTIAUON OTOXOUC, TTOLLPVOVTOC TOUC

B1”, B2”, ....., Bn”, G2/, ....... , Gm’

e Av Kkamola ottvur] dev Bpeest nporaon oTo npoypauua LLE
Kscba)\r] EVOTIOLNOLLLN LE TOV MTPWTO MPOC ETAVON GTOXO
ylveta orttoBodpopnon otnv teAeutala mAoyn mou €XEL
YLVEL KOl SOKLUAETOL N ETIOUEVN TIPOTAON

e Otav e€avtAnBel n Alota Twv oTOXWV TIPOC EMAUCN,
ONUOLVEL ETILTUY L

" “@‘ H yAwooo mipoypappatiopol Prolog 37
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Atadikaotikn onuootia (3/3)

big(bear) .
big(elephant).
small (cat) .
brown (bear) .
black (cat) .
gray (elephant) .

O J o O b~ w D

¢ HyAwooa nmpoypappatiopol Prolog

dark(z) :—- black(Z).
dark(Z) :- brown(Z).

?— dark (X),

black (&},

big (X) .

dark({X), big(X)}

(7)

£)

X=Z X=Z

big(Zz)

{5] Z = Cat

big(cat)

%,

i blg {X} ¥

brown(Z), big(Z)
Z = bear (_4:'

big(bear)

ves

dark{¥).

38



O mibnkog kat n pravava (1/4)
¢ \

Q

s

71

atdoor atdoor

onfloor h
state | middle |, middle =S
, onbox , hasnot
atwindow atwindow
N\ N\
monkey box

. 2% HyAwooa mpoypappatiopol Prolog 39



O mibnkog kat n pravava (2/4)

move (state (middle,

grasp,

state (middle,

move (state (P,
climb,
state (P,

move (state (P1,
push (P1,
state (P2,

s " HyAwooa mpoypappatiopol Prolog

onfloor,

onbox, P,
onfloor,
P2),

onfloor,

onbox,

onbox,

P,

middle,

middle,
H),

H)) .
Pl, H),

P2, H)).

hasnot),

has) ) .

40



O nibnkog kat n pravava (3/4)

move (state (P1, onfloor, B, H),
walk (P1, P2),
state (P2, onfloor, B, H)).

canget (state ( , , , has)).

canget (Statel) :-

move (Statel, Move, State?2),
canget (State?2).

?—- canget (state(atdoor, onfloor, atwindow,
hasnot)) .

yes

H yAwooa npoypappatiopov Prolog




O nibnkog kat n pravava (4/4)

state (atdoor, onfloor, atwindow, hasnot)

walk (atdoor, P2)

state (P2, onfloor, atwindow, hasnot)

push (P2, P27)

. . P2=atwindow
state (atwindow, onbox, atwindow, hasnot)

N

state (P2’, onfloor, P2’, hasnot)

climb

v
state (P2’, onbox, P2’, hasnot)

grasp

P2’=middle
v

state (middle, onbox, middle, has)

yes

H yAwooa npoypappatiopov Prolog




ATEPUOVEC AVOKUKAWOELG

* p - p.
?- p.

* {BnkKo¢ Kkal pravava:

grasp, climb, push, walk

.

walk, grasp,

?— canget (state (atdoor,
hasnot) ) .

H yAwooa npoypappatiopov Prolog

climb, push

onfloor,

atwindow,
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JUMTTEPACLOTO

Eva tpoypappa Prolog SnAwtikad cwoto
uropel va eivat dtadikaotika Aaboc.
MeBodboAoyia npoypapATIOMOU:

H dtadikaotikn opBoTnTa EVOC MPOYPAUUATOC
Prolog pumopet va Baociletal otn OEpa TWV
NMPOTACEWYV Ttou opilouv pia Stadlkaota.

AUTO OUWC lval KAO va To amodeUyel
KOWVELC.

" “@‘ H yAwooo mipoypappatiopol Prolog 44



AVOKOATOTOEELC TIPOTACEWV KOl OTOXWV
(1/9)
predecessor (Parent, Child) :-
parent (Parent, Child).
predecessor (Predecessor, Successor) :-
parent (Predecessor, Child),

predecessor (Child, Successor) .

2% HyAwooa mpoypappatiopol Prolog 45



AVOKOATOTOEELC TIPOTACEWV KOl OTOXWV

(2/9)

predl (X, Z) :-

parent (X, 7).

predl (X, Z) :-

parent (X, Y),
predl (Y, 7).

(1)

pred3 (X, Z)
parent (X,
pred3 (X, Z)

pred2 (X, Z) :-
parent (X, Y)

pred2 (Y, Z).

pred2 (X, Z) :-

parent (X, 7).

(2)

pred4d (X, 7Z) :-
pred4d (X, Y)

parent (Y, 7).

pred4 (X, Z) :-

parent (X, 7).

(4)

4

4

46



AVOKOTATOAEELC TIPOTACEWV KOl OTOXWV

?— predl (tom,

Ve s

?—- pred3(tom,

ves

H yAwooa npoypappatiopov Prolog

pat) .

pat) .

(3/9)

?— pred2 (tom, pat).

ves

?— pred4 (tom, pat).

47



AVOKOTATOAEELC TIPOTACEWV KOl OTOXWV

(4/9)

predl (tom, pat)

parent {(tom, pat) parent (tom, Y’)

no predl (¥", pat)

¥’ =bokb

predl (bob, pat)

parent (bob, pat)

yes

¢ HyAwooa nmpoypappatiopol Prolog



AVOKOTOTAEELC TIPOTACEWV KOl OTOXWV

(5/9)

pred2 (tom, pat)

parent (tom, Y')
pred2 (Y’, pat)

Y’ =bob
pred2 (bob, pat)

-
-
-
-
-
-
-

-

parent (bob, Y'') parent (bob, pat)
pred2 (Y’'’, pat) yes

pred2 (ann, pat) pred2 (pat, pat)

arent (ann, Y’’’) parent (pat, Y''’")

p H

pred2 (Y'’’, pat) pred2(Y'"’", pat)
no ’

H yAwooa npoypappatiopov Prolog
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AVOKOTOTAEELC TIPOTACEWV KOl OTOXWV

(6/9)

parent (ann,
no

pat) parent (pat, pat)

no

pred2 (jim, pat)

parent (jim, pat)

219 rrrs
parent (jim, Y ) no

pred2(Y’'’’’", pat)
no

H yAwooa npoypappatiopov Prolog
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AVOKOTOTAEELC TIPOTACEWV KOl OTOXWV

(7/9)

pred3 (tom, pat)

parent (tom, pat) pred3(tom, Y')
no parent (Y’', pat)’

parent (tom, Y')
parent (Y', pat)

Y’ =bob

parent (bob, pat)
yes

H yAwooa npoypappatiopov Prolog
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AVOKOATOTOEELC TIPOTACEWV KOl OTOXWV

(8/9)

pred4 (tom, pat) pred4 (tom, Y''")
parent (Y""", Y"7")
parent (Y'’, Y')
pred4 (tom, Y') parent (Y’ , pat)

parent (Y’ , pat)

pred4 (tom, Y'')
parent (Y"", Y')
parent (Y’ , pat)

A :i‘ “ HyAwooa rpoypappatiopol Prolog 52



AVOKOATOTOEELC TIPOTACEWV KOl OTOXWV

(9/9)

Aev 0bnyel og atéppova avakUKAwoN

* predl:

* pred2:
Aev 06nyel o€ atéppova avakUKAwWoN
Kavel mepLtteg epyacieg o oxeon Ue to predl
* pred3:
Mepikeg dopeg Sev 0dnyel o atéppova avakUkAwon (pred3 (tom, pat))
AM\eG popEC 0bnyeil og ateppova avakukAwon (pred3 (1iz, jim))
* pred4:
Mavta odnyel oe atéppova avakUKAwGoN
* Kavovoc owotoU PoypaUUaTIONOoU:

Noa Sokipalelg ta amAoUoTEPA TIPAYUATA MTPWTA — predl

H yAwooa mpoypappotiopol Prolog 53




Prolog kot Aoyikn

Katnyopnuatikn Aoykn
nPWTNG TA§NG

(First order predicate logic)
Mpotactakn popdn
(Clause form)

Npotaocelg Horn

(Horn Clauses)

ﬁ‘ H yAwooa npoypappatiopov Prolog

* Apxn tng avaAuong
(Resolution principle)

* Evomnoinon (Unification)

?

«——3 Taiplaopa

(Matching)

Evomoinon
(Unification)
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Alotec otnv Prolog

* OLALOTEC XpNOLUOTIOLOUVTOL OTNV
avarnapaotaon SLoTETAYUEVWY AKOAOUBLwV
Qo aVTIKELMEVA N ipokaBoplopEvou
nAnBouc

* Mo pn Kevn Alota elval Evac ouvBetoc 0poc
LLE cuvaPTNOLOKO CUPBOAD TO . Kol
aroteAeltal ano to otowxeio kepaAn (head)
KoL orto tn Atota oupa (tail)

* H kevn Atota cupPoAiletal pe To atopuo []

" “@‘ H yAwooo mipoypappatiopol Prolog 55



Alotec otnv Prolog
N

ann '
AN
tom '
AN
bob '
N

. (ann, . (tom, . (bob, .(pat, []))))

[ann, tom, bob, pat]
. (Head, Tail)

[Head|Tail]
. (ann, . (tom, . (bob, .(pat, []))))

%% HyAwooo npoypoppatiopol Prolog
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Tautoonuecg ALOTEC

lann, tom, bob, pat]
lann | [tom, bob, pat]]

lann | [tom| [bob, pat]]]
[ann| [tom]| [bob| [pat]]]]
lann| [tom| [bob| [pat | []]]]]
[ann, tom| [bob, pat]]
[ann, tom, bob| [pat]]
lann, tom, bob, pat]|[]]

2% HyAwooa mpoypappatiopol Prolog
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Noapoadetypata Atotwv (1/7)
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Napadeiypata Atotwv (2/7)

* member (X, L):AAnBeleLav to X eival pEAog TS Alotag L
n.X. member (b, [a, b, cl) : aAnBEc
member (b, [a, [b, cl]) : PeVOEC
member ([b, c], [a, [b, c]1) :aAnb&g

* To X elvat péAog tng Alotag L eite av tavtiletal pe TNV KePaAn tng
L eite av elvat HEAOG TNC oupac tng L.

member (X, [X|Tai1l]).
member (X, [Head|Tail]) :-

member (X, Tail).
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Napadetypata Atotwv (3/7)

?— member (b, [a, b, c]).
yeSs

?— member (b, [a, [b, cl]).
no

?— member ([b, c], [a, [b, cl]).

veSs

?—- member (X, [1, 2, 3]).
X =1 ->
X = 2 ->
X =3

60



VD
®%  Hylwooa mpoypappatiopol Prolog

Noapadeiypata Atotwv (4/7)

append (L1, L2, L3):AAnBevelLotav nAlota L3
elval n ouvevwon Twv Alotwv L1 kot L2 (UEPLKEC
bopEC opileTal KoL LE TO KATNyopnua conc)

n.X. append(la, b], [c, d, e],
[a, b, c, d, e]) : AANBOEC
append ([al, [[b]ll, [a, bl) :ypevdég
append ([1, 21, [1, [1, 2]) :aknBeg
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Noapadeiypata Atotwv (5/7)

i. Houvévwon tng Kevng
Alotac [ ] pe plo tuyola
Alotal eival n Alota L

ii. Houvévwon tng Alotag e
kepaAn X kal oupd L1 HE TN
Alota L2 sival pla Alota pe
kepaAn X kol oupd L3 av n
OUVEVWON TwV Atotwv L1
Kat L2 eival n Atota L3

append ([], L, L).

append ([X|L1], LZ,
[X|L3]) :-

append (L1, L2, L3).

\  HyAwooa npoypappatiopol Prolog

[X|L1]

L2

L3

L3

[X]L3]
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Noapoadetypata Atotwv (6/7)

?—- append([a, b]l, [c, d, e], L).
L = [a, b, ¢, d, e]
ves

f append([a/ [b/ C]/ d]/ [a/ []/ b]/ L)-
L = [a, [b, c], d, a, [], bl
ves

?- append(Ll, L2, [a, b, c]).
L1 =
L2 =
L1 =
L2 =
L1 =
L2 =
L1 =
L2 =
ves

\ ‘?\ H yAwooa mpoypappotiopol Prolog

o)

C] ->

o O O o —
o Q

| |

Vv V

— ® Q
O
Q




Napadetypata Atotwv (7/7)

?— append (Before, [may|After],

[Jan, feb, mar, apr, may, Jjun, Jjul,
aug, sep, oct, nov, dec]).

Before = [jan, feb, mar, apr]
After = [jun, jul, aug, sep, oct, nov, dec]
ves

?- append( , [Monthl, may, MonthZ2]| ],

[Jan, feb, mar, apr, may, Jjun, Jjul,
aug, sep, oct, nov, dec]).

Monthl = apr
MonthZ2 = jun

yves

" HyAwooa mpoypappatiopol Prolog
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AA\OC oplopoc Tnc member (1/2)

append (_, [X|_ 1, L).

memberl (X, L) :- memberl (X, L) :-
L)

append (L1, [X|L2],

memberl (b, [a, b, c])
append (L1, [b|L2], [a, b, c])
(1) (2)

L1 = [] L1 = [X|L1"]

[bIL2] # [a, b, c] [b|L2] = L2’
[a, b, c] = [X|L3"]

no ﬂ
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AAN\OC oplopOC TNC member (2/2)

append(L1l’, ([b|L2], [b, c])

@
L1’ = []
[b|L2] = [b, cl
L2 = [c]

ves

X H yAwooa npoypappatiopov Prolog
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Elcaywyn otolxelou otnv apxn tng

AloToc

* Eloaywyn otolyeiou otnv apxn tng Alotog
add (X, L, [X|L]).
* Awaypadn otolxeiov amo Aiota
del (X, [X|Tail]l, Tail).
del (X, [Y]|Tail], [Y|Taill]l) :-
del (X, Tail, Taill).

?- del(a, [a, b, a, a], L).
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Alaypadn otolxeiov armno Alota (1/2)

?—- del(a, L, [1, 2, 3])
L = [a, 1, 2, 3] ->
L =11, a, 2, 3] ->
L =11, 2, a, 3] ->
L=11, 2, 3, al ->
veSs

insert (X, List, BiggerlList) :-
del (X, BiggerList, List).

member? (X, List) :-
del (X, List, ) .

¢ HyAwooa nmpoypappatiopol Prolog
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Alaypadn otolxeiov amno Alota (2/2)

1) Amo uio Atota L va dtaypadouv ta tpla
TEAEUTOLA OTOLXELQ TNC WOTE va TTPOKU P EL N
Alota L1 (MEow tnG append).

2) Amo upia Alota L va 6Lavpacbouv Ta TpLOL npwTta
KOlL TOL TPpla TEAEUTOLA OTOLXELA TNC WOTE val
nipokUPeL n Alota L2.

3) Na oplotel n oxeon last (Item, List) €toL wote O
ltem va elval To TeAeuTtaio otolelo TS Alotac
List

a) HEow TNC append
b) xwplctnVv append

Y : ,
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YrtoAiota (1/2)

sublist (S, L):AAnBeleL
otav n S eivat umtoAlota tng L,
dnAadn €va umocuvoAo
StadoyLkwV oTtolxelwv TNC L

TC.X.
sublist([c, d, e],
la, b, ¢, d, e, f])
aAnBec

sublist([c, e], [a,
b, ¢, d, e, f] :
PpeubeEg

N

%% HyAwooo mpoypoppatiopol Prolog

L1

L3
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YrioAtota (2/2)

sublist (S, L) :-
append (L1, L2, L),
append (S, L3, L2).

?— sublist (S, [a, b, cl).

S = [] ->
S = [a] ->
S = [a, b] ->
S = [a, b, c] ->
S = [] >
S = [Db] —->




Avaoldilataén Alotac (1/2)

permutation([], []).
permutation ([X|L], P) :-
permutation (L, L1),
insert (X, L1, P).

permutation2 ([], []).

permutation2 (L, [X]|P]) :-
del (X, L, L1),
permutation2 (L1, P).

2% HyAwooa mpoypappatiopol Prolog
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Avaoldilataén Alotac (2/2)

?—- permutation?([red, blue, green], P).

P = [red, blue, green] ->
P = [red, green, blue] ->
P = [blue, red, green] ->
P = [blue, green, red] ->
P = [green, red, blue] ->
P = [green, blue, red]

yes

o .
?— permutation(L, [a, b, c]). } AMANTHZEIS;

?—- permutationZ2 (L, [a, b, c]).

¢ HyAwooa nmpoypappatiopol Prolog




Avtiotpodn Alotag

reverse ([], []1).
reverse ([First|Rest], Reversed)
reverse (Rest, ReversedRest),

append (ReversedRest, [First]

?— reverse(la, b, ¢, d], L).

L = [d, C, b/ a-]

yes

H yAwooa npoypappatiopov Prolog
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AANOC OPLOMOC TNC reverse

reversel (Listl, List2) :-

rev app (Listl, [], List2).

rev app([], List, List).
rev app ([X|Listl], List2, List3) :-
rev app (Listl, [X|List2], List3).

‘?\ H yAwooa rpoypappotiopol Prolog

75



Xpnon cvocowpevutwy (1/2)

* O MPOYPAUUATIOMOC UE means (0, zero).
XPronN CUCCWPEUTWVY means
elval cuvnBwc Alyotepo
SNAWTLKOC, aAAd

emiBapuvel Alyotepo thVv
eKTEAEON (KUPLWC OO means

(

(1, one).

(

(

(
MAEUPAG XWPOU, AN KAl  means (

(

(

(

(

0

1

2, two).

3, three).

4, four).

5, five).
Qo TIAEVUPAG XPOVOU). 6, six) .
!/, seven).
8, eight).
9, nine).
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Xprnon cucowpeuvtwy (2/2)

translate([], []).
translate ([X|L1l], [Y|L2]) :-
means (X, Y),

translate (L1, L2).

?— translate([3, 5, 1, 3], List).
List = [three, five, one, three]

EE

\ ‘?\ H yAwooa mpoypappotiopol Prolog
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Kataypadn tTwv KIvAoEwV oTo PoPAnua

TOU TIONKOU KOl TNC UITAVAVOLC

canget (state( , , , has), []).
canget (State, [Action]|Actions]) :-
move (State, Action, NewState),

canget (NewState, Actions).

?— canget (state(atdoor, onfloor, atwindow,
hasnot), Actions).

Actions = [walk (atdoor, atwindow),
push (atwindow, middle),
climb,

grasp]

yves

H yAwooa npoypappatiopov Prolog
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Napadeiypata (1/3)

evenlength (List) oddlength (List)
palindrome (List)

shift (Listl, List2)

nx. ?- shift([(1, 2, 3, 4, 5], L1), shift (L

¢ HyAwooa nmpoypappatiopol Prolog

1,

L2).
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Noapadeiypata (2/3)

subset (Set, SubSet)

T.X. ?- subset([a, b, c], S).

S = [a, b, c] ->;
S = [a, b] ->
S = [a, c] ->
S = [a] ->
S = [b, c] ->
S = [b] ->
S = [c] ->
S = []

yes

H yAwooa npoypappatiopov Prolog
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Napadetypata (3/3)

dividelist (List, Listl, List2)

T.X. ?—- dividelist([a, b, ¢, d, e],
L1 = [a, c, e]
L2 = [b, d]
yes

flatten(List, FlatList)

nx. »- flatten(la, b, [c, d], [1, [llelll,

L = [a, b, ¢, d, e, f]

yes

L1,

L2).
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Teheotec (Operators)

— +(*(2, a), *(b, c))
PN PN |
2 a b C

2*a + b*c

* mpokabBoplopevol (+, ~, ......)
* opllOpEVOL OO TOoV Itpoypappatiotn pe odnyiec (directives)
:— op (600, xfx, has).
has (peter, information). <= peter has information.
:— op (650, xfx, supports).
supports (floor, table). < floor supports table.
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[potepalotnTa

2€ pLoL Sopun e TEAEOTEC, EKELVOC ME TN
LEYOAUTEPN TIPOTEPALOTNTA ELVAL TO PACLKO
ouvapTNOLaKO TS cUBoAO.

%% HyAwooo mpoypoppatiopol Prolog
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Eldn teAeotwv

e evboonuaopevol (infix) xfx, vix, xfy
e mpoonuaocpevol (prefix) £x, fy
e puetaonpaopevol (postfix) xf, vf

OL teAeoteg, mapa tnv ovopaoia touc, AEN
TEAOUV (MpokaAoUV) KATL OTOL OPLOUATA TOUG

i ”@‘ H yAwooa npoypappatiopov Prolog
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[poTepaLOTNTO OPLOUATOC

Av €va OpLOMA KATIOLOU TEAEOTH ELVall LECOL OE TIOPEVOEODELC
N av 6gv gival cUVOBETOC OPOC OTOV OTIOLO CUMLETEXOUV
TEAEOTEC, TOTE EXEL MPOTEPALOTNTA UNOEV.

Y& avTiBeTn mepimtwon, N MPOTEPALOTNTA TOU Elval aAuTn
TOU TEAEOTN MOV €lval To BaolkO cuvaAPTNOLAKO TOU
oupBolo.

2TIc ekppaoelg xfy, fx, yf K.A.Tt. TO X TAPLOTAVEL Eva OPLOUAL
Tou teAeotn f e mMpoTEPALOTNTA ULKPOTEPN AUTAC ToU f,
EVW TO Y ELvaL OPLOUOL LE TIPOTEPOLOTNTA ULKPOTEPN N LoN
QUTNAC TOU TEAEOTN.

KaBe eidoc teAeotn EXEL KAOOPLOUEVN TIPOOETALPLOTIKOTNTA
(associativity).

H yAwooa npoypappatiopov Prolog
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MepLkol TpoKoOopLoOUEVOL TEAEOTEC

1200 xfx
1200 fx

1100 xfy
1000 xfy
900 fy

700 xfx
500 yix
400 yIx
300 xfx

200 fy

%% HyAwooo npoypoppatiopol Prolog

(1/7)
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MepLkol tpokaBopLopevol TEAEOTEC
(2/7

+(a, *(b, <¢))
atb*c q;:

*(+(a, b), c) <« (atb)*c
(a—b) —c
a—-b-c ﬁ;i
a— (b—c)
xfx : Mn MPOCETALPLOTLKOL EVOOONUOOUEVOL TEAEOTEC
vix : ApLOTEPA MPOCETALPLOTIKOL EVOOONUOCHEVOL TEAEOTEC
xfy : Ae€ld MPOoETALPLOTIKOL EVOOONUAOUEVOL TEAECTEC
fx : Npoonuacpévol TEAEOTEC Xwpic duvatotnta emavaAnyng
fy : MNpoonuaocpévol TeAeoTEC e duvatotnta ermavainydng

xf : MetaonUaoUEVOL TEAEOTEC Xwplc Suvatotnta emavainyng

yf : Metaonpaopevol TeAeoTEG e Suvatotnta enavaAnding

H yAwooa npoypappatiopov Prolog
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Mepikol tpokaBopLopevol TEAEOTEC

(3/7)

:— op (800, xfx, :— op (100, xfx, 1n).

<===>) . .- op (300, fx,

:— op (700, xfy, Vv). appending) .

:— op (600, xfy, &). :— op (200, xfx,

:— op (500, fy, ~). gives) .

~(A&B) <===> ~A v ~B. :— op (100, xfx, and).

‘\\ :— op (300, fx,

deleting) .

vi(~(BA), ~(B))). :— op (100, xfx, from).

. 2% HyAwooa mpoypappatiopol Prolog
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MepLkol TpoKoOopLoOUEVOL TEAEOTEC

(4/7)

:— op (100, xfx, 1in).

:— op (300, fx, appending) .
:— op (200, xfx, gives).

:— op (100, xfx, and).

:— op (300, fx, deleting).
:— op (100, xfx, from).

Ttem in [Item|List].
ITtem in [First|Rest] :-

Item 1n Rest

¢ HyAwooa nmpoypappatiopol Prolog
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Mepikol tpokaBopLopevol TEAEOTEC

(5/7)

appending [] and List gives List.
appending [X|Ll] and L2 gives [X|L3] :-
appending L1 and L2 gives L3.

deleting Item from [Item|Rest] gives Rest.

deleting Item from [First|Rest] gives
[First |NewRest] :-

deleting Item from Rest gives NewRest.
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Mepikol tpokaBopLopevol TEAEOTEC

(6/7)

1) :- op (300, xfx, plays).
:— op (200, xfy, and).
Jimmy plays football and squash ?
susan plays tennis and basketball and volleyball ?

2) :- op(..., ..., was).
:— op(eee, ..., Of).
:— op(..., ..., the).

diana was the secretary of the department.
?— Who was the secretary of the department.
Who = diana

yes

H yAwooa npoypappatiopov Prolog
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Mepikol tpokaBopLopevol TEAEOTEC

(7/7)

What = the secretary of the department

?— diana was What.

ves
3) t(0+1, 1+0).
t(X+0+1, X+1+0).
t(X+1+1, Z) :— t(X+1, X1), t(X1+1, 2Z).
?—- t(0+1, A).
?—- t(0+1+1, B).
- AMANTHZEIZ;
t(1+0+1+1+1, C).
t (D

1+1+1+0) .
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AplOuntikn otnv Prolog (1/2)

- X = 1+2. ?— X is 1+2.
X = 142 X = 3
Ves ves

* AplBuntikol teAeotéc: +, —, *, /, mod

* EVOWMOATWHUEVO KOTNYOPNHO TTOU TIPOKAAEL TOV
UTTOAOYLOHO OpLOUNTIKWY EKPPACEWV: 1S

e TeAeoTEC OVYKPLONG: >, <, >=, =<, =:=, =\=

<i‘ H yAwooa mpoypappatiopol Prolog
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AplOuntikn otnv Prolog (2/2)

?— 12*7 > 50. gcd (X, X, X).
ves gcd (X, ¥, D) - X <Y, Y1
2 142 == 247. is Y-X, gcd(X, Y1, D).

gcd (Y, X, D).
?- gcd (20, 25, D).

?7— 142 = 2+1.

no
?— 14A = B+2 D=5
A = D yes
R =1
yes

?— born (Name, Year),
Year >= 1950, Year =<
1960.




Mnkoc AloTog

length([], O0).
length ([ |Tail], N) :-
length (Tai1l, N1),

N is 1+N1.

[ length([ar b, [c, d], e],
N = 4

Ves

2% HyAwooa mpoypappatiopol Prolog
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AAN\OC oplopoc tnC length (pe xpnon
oUOOWPELUTN)

lengthl (List, N) :-
length2 (List, 0, N).

length2 ([], N, N).
length2 ([ [Ta1l], N1, N) :-
N2 1s 1+N1,
length2 (Tai1l, N2, N).

%% HyAwooo npoypoppatiopol Prolog
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AplOunTtikn Ekppaon LNKOUC AloTac
(1/2)

length3([], 0).
length3 ([ [Ta1l], N) := 7 ~
length3 (Tail, N1), H

N = 1+N1. H

length3 ([ [Tai1l], N) :- —
N = 1+N1,

length3(Tail, N1). =
length3 ([ [Tai1l], 1+4N) :-
length3(Tail, N).
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AplOuntikn ekbpoon LNKOUC AloTag
(2/2)

?- length3([a, b, c], N).
N = 1+(1+(1+0))

yes

?- length3([a, b, c¢], N), Length 1s N.
N = 1+(1+(1+0))
Length = 3

yes
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Xpnon teAeotwyv o€ if-then kavovec
eumeilpwyv cvotnuatwy (1/4)

:— op (100, xfx, [has, gives, eats, lays, isal).

:— op (100, xf, [flies]).

rulel: 1f
Animal has hailr
or
Animal gives milk
then

Animal i1sa mammal.
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Xpnon teAeotwyv o€ if-then kavovec
eumeilpwv cvotnuatwy (2/4)

rule?: 1f
Animal has feathers
or
Animal flies and
Animal lays eggs
then

Animal isa bird.

100
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Xpnon teAeotwyv o€ if-then kavovec
euneilpwv cvotnuatwy (3/4)

rule3: 1f
Animal isa mammal and
(Animal eats meat
or
Animal has ’'pointed teeth’ and
Animal has claws and
Animal has ’forward pointing eyes’)
then

Animal 1sa carnivore.
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Xpnon teAeotwyv o€ if-then kavovec
euneilpwv cvotnuatwy (4/4)

1l)max (X, Y, Max) 6) between (N1, N2, X)
2)maxlist (List, Max) Y. 2— between (3, 6, X).
3) sumlist (List, Sum) X =3 —>
4) ordered (List) X =4 7
X =5 ->

5)subsum (Set, Sum, % = ¢
SubSet) yes
. ?- subsum([1l, 2, 5, 3,
2], 5, Sub).

Sub = [1, 2, 2] ->

Sub = [2, 3] ->

Sub = [5] ->
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MepLKA EVOWUATWHLEVA
katnyopnuota (1/6)

e write/1
* nl/0
?—- write(’Hello there!’), nl.
Hello there!

yes

writelist ([]) .
writelist ([X]|L]) :- write(X), nl, writelist (L).
?— writelist([f(a, b), 8, hahal).

f(a, b)

8

haha

ves
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MepLKA EVOWUATWHLEVA
katnyopnuota (2/6)

bars([]) .

bars([N|L]) :- stars(N), nl, bars(L).

stars(N) := N > 0, write(*), N1 is N-1, stars(N1l).
stars(N) :—= N =< 0.

?—- bars([3, 4, 6, 5]).

* k* %

* Kk Kk %
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MepLKA EVOWUATWHLEVA
katnyopnpuota (3/6)

e fail/O

?— predecessor (pam, X).

X = bob ->
X = ann ->
X = pat ->
X = Jim

yes

?—- predecessor (pam, X), write(X), nl, fail.
bob
ann
pat
Jim
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MepLKA EVOWUATWHLEVA
katnyopnuota (4/6)

e findall/3

?— findall (X, predecessor (pam, X), L).

X = 0084
L. = [bob, ann, pat, jim]
ves

?— findall (Y, parent (Y, bla), L).
Y = 0085

L =[]
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MepLKA EVOWUATWHLEVA
katnyopnuota (5/6)

no

?- var(zZ), 72 = 2
Z = 2
ves

?—- Z = 2, var (Z)
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MepLKA EVOWUATWHLEVA

katnyopnpuota (6/6)
¢ \=/2 * name/2
?- f(a) \= g(b). ?—- name (abc, L).
ves L = [97, 98, 99]
?— £(X) \= f(a). yes
no ?— name (X, [065, 060,
50, 511]).
X = "TAB23’

yes
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Aopnuevn nAnpodoplo o€ TPOYPOLLLLLOL
(1/7)

family data(

person (tom, fox,
15200)),

person (ann, fox,
unemployed),

[person (pat, fox,
unemployed) ,

person (jim, fox,
unemployed) ])

family data(

date (7,

date (9,

date (5,

date (5,

may,

may,

may,

may,

1950), works (bbc,

1951),

1973),

1973),
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Aopnuevn nAnpodoplo o€ TPOYPOLLLLLOL
(2/7)

husband (X) :- family data(X, , ).
wife(X) :- family data( , X, ).
child(X) :- family data(_, , Children),

member (X, Children).

exlists (Person) :- husband(Person) ; wife (Person) ;
child (Person).

dateofbirth (person( , , Date, ), Date).

salary (person( , , , works( , S)), S).

salary(person( , , , unemployed), 0).

total([], O).
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Aopnpevn mAnpodopia o€ TPOypPOoULUaL
(3/7)

total ([Person|List], Sum) :- salary(Person, S),
total (List, Rest),

Sum 1s S+Rest.

member (.........

husband (X) :- family data(X, , ).
wife (X) :- family data( , X, ).
child(X) :- family datal( , , Children),

member (X, Children).
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Aopnuevn nAnpodoplo o€ TPOYPOLLLLLOL
(4/7)

exlists (Person) :- husband(Person) ; wife (Person) ;
child (Person) .

dateofbirth (person( , , Date, ), Date).

salary (person( , , , works( , S)), S).

salary(person( , , , unemployed), 0).

total([], O).

total ([Person|List], Sum) :- salary(Person, S),
total (List, Rest),

Sum 1s S+Rest.

member (. ........
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Aopnuevn nAnpodoplo o€ TPOYPOLLLLLOL
(5/7)

?- family data(person( , fox, , ), , ) .

?- family data(_, N , 1) .

?- family data( , person(N, S, , ), [, 1) .

?- exists(person (N, S, , )).

?— child(X), dateofbirth (X, date( , , 1981)).

?—- wife (person(N, S, , works( , )) ) .

?- exists(person(N, S, date( , , Y), unemployed)),
Y < 1963.
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Aopnuevn nAnpodoplo o€ TPOYPOLLLLLOL
(6/7)

?- exlists(Person), dateofbirth(Person, date( , ,
Year) ),

Year < 1950, salary(Person, Salary), Salary <
8000.

?- family data (Husband, Wife, Children),
total ([Husband, Wife|Children], Income).
?- family data (Husband, Wife, Children),
total ([Husband, Wife|Children], Income),
length ([Husband, Wife|Children], N),”

Income/N < 20000.
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Aopnuevn nAnpodoplo o€ TPOYPOLLLLLOL
(7/7)

e  OVOMOTO OLKOYEVELWV XWPLC TtadLa;
e OAa ta epyalopeva ratdla;
e OvVOMOTO OLKOYEVELWV HE epyalopeveC oulUyouc Kal avepyouc culUyouc;

e OAa ta ratdld pe yoveic mou dtadEpouv oL NALKLEC TouC TouAdxLotov 15
XpOovLa,;

twins (Childl, Child2) := ............
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Aopnpevn nAnpodopla o€ cuvOeTOUC
opouc (1/6)

husband (family str (Husband, , ), Husband) .

wife (family str( , Wife, ), Wife).

children (family str(_, , Children), Children).

firstchild(Family, First) :- children (Family,
[First]| ]).

secondchild(Family, Second) :-

children (Family, [ , Second]| 1]).
nthchild (N, Family, Child) :-

children (Family, Children),

nth member (N, Children, Child). ----- > 2727
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Aopnpevn nAnpodopla o€ cuvOeTOUC

opouc (2/6)

firstname (person(N, , , ), N).
surname (person( , S, , ), S).
born (person( , , D, ), D).

?— firstname (Personl, tom), surname (Personl,

fox),

firstname (Person?2, jim), surname (PersonZ,

fox),
husband (Family, Personl),

secondchild (Family, PersonZ2).

H yAwooa npoypappatiopov Prolog

117



Aopnpevn nAnpodopla o€ cuvOeTOUC
opouc (3/6)

writefamily (family str(H, W, C)) :-
nl, write(parents), nl, writeperson(H), nl,
writeperson (W), nl, write(children), nl,

writepersonlist (C).

writeperson (person (N, S, date(D, M, Y), W)) :-
write (' "y, write(N), write(’” '), write(S),
write(’, born '), write(D), write(’ "),
write (M), write(’ 7)), write(Y), write(’, 7)),

writework (W) .
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Aopnpevn mAnpodopia o cuvBeTOUC
opouc (4/6)

writepersonlist ([]) .

writepersonlist ([P|L]) :- writeperson(P), nl,
writepersonlist (L) .

writework (unemployed) :- write (unemployed).
writework (works(C, S)) :- write('works '), write(C),

write(’, salary '), write(S).
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Aopnpevn nAnpodopla o€ cuvOeTOUC
opouc (5/6)

?- writefamily (family str(

person (tom, fox, date(/, may, 1950),
works (bbc, 15200)),

person (ann, fox, date (9, may, 1951),
unemployed),

[person (pat, fox, date(5, may, 1973),
unemployed) ,

person(jim, fox, date(5, may, 1973),
unemployed)])) .

¢ HyAwooa nmpoypappatiopol Prolog 120



Aopnpevn mAnpodopia o cuvBeTOUC
opouc (6/6)

parents
tom fox, born 7 may 1950, works bbc, salary 1500
ann fox, born 9 may 1951, unemployed
children
pat fox, born 5 may 1973, unemployed
Jjim fox, born 5 may 1973, unemployed
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[fpoocopolwon KN VTETEPULVLIOTLKOU
avtopatou (1/3)

final (s3) .

trans (sl
trans (sl
trans (sl,
trans (s2
trans (s3

silent (s2,

silent (s3,

a, sl
s2
sl
s3
, S4

~

~

O O O o

s4d) .
sl) .
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accepts (State, [])
final (State) .

accepts (State, [X|Rest]) :-

trans (State, X,
accepts (Statel,

Statel),
Rest) .

accepts (State, List) :-
silent (State, Statel),

accepts (Statel,

List).
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[fpoocopolwon KN—VTETEPULVLOTIKOU
avtopatou (2/3)

?—- accepts(sl, [a, a, a,

b]) . .
yes X1 =Db
X2 = a
?— accepts (S, [a, b]l). X3 = D
S = sl -> yes
S = s3
yes ?- String = [ , , 1,
accepts(sl, String).
?— accepts(sl, [X1, X2, String = [a, a, Db]
X31) . ->
X1 = a String = [b, a, Db]

X2 = a yes
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[Mpoocouolwon HMN—VIETEPULVLOTIKOU
avtopatou (3/3)
* Av nipooteBel oto MPoOypoppa TO:
silent (sl, s3).
* [ola eilval n amavinon Tou:

?— accepts(sl, [a]) .

accepts(State, String, MaxMoves) :-
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Mpoypappatiopoc toetdov (1/7)

timetable (edinburgh, london,
[9:40/10:50/bad733/alldays,13:40/14:50/bad773/allday
s,19:40/20:50/bad4833/ [mo, tu,we, th, fr,sul]) .

timetable (london, edinburgh, [9:40/10:50/bad4732/alldays,
11:40/12:50/bad752/alldays,18:40/19:50/bad4822/ [mo, tu
,we,th,fr]]).

timetable (london, ljubljana,
[13:20/16:20/yu201/[£fr],13:20/16:20/yu213/[sull) .

timetable (london, zurich, [9:10/11:45/ba6cl4/alldays,
14:45/17:20/sr805/alldays]) .
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Mpoypappatiopoc toetdov (2/7)

timetable (london, milan,
[8:30/11:20/bab510/alldays,11:00/13:50/az45
9/alldays]) .

timetable (ljubljana, zurich,
[11:30/12:40/yu322/[tu,th]]).

timetable (1jubljana, london, [11:10/12:20/yu200/[fr],
11:25/12:20/yu212/[sull]) .

timetable (milan, london, [9:10/10:00/az458/alldays,
12:20/13:10/bab11/alldays]) .

timetable (milan, =zurich, [9:25/10:15/sr621/alldays,
12:45/13:35/sr623/alldays]) .

timetable (zurich, 1ljubljana,
[13:30/14:40/yu323/[tu,th]]).
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Mpoypappatiopoc toetdov (3/7)

timetable (zurich, london,
[9:00/9:40/ba6l3/[mo, tu,we, th, fr,sal,
16:10/16:55/sr806/ [mo, tu,we, th, fr,sul]) .

timetable (zurich, milan, [7:55/8:45/sr620/alldays]) .
route (P1, P2, Day, [Pl:P2-Fnum-Deptime]) :-
flight (P1, P2, Day, Fnum, Deptime, ).
route (P1, P2, Day, [Pl:P3-Fnuml-Depl|Route]) :-
route (P3, P2, Day, Route),
flight (P1, P3, Day, Fnuml, Depl, Arrl),
deptime (Route, Dep2),
transfer (Arrl, DepZ2).
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Mpoypappatiopoc totdov (4/7)

flight (Placel, Place2, Day, Fnum, Deptime, Arrtime) :-
timetable (Placel, PlaceZ2, Flightlist),
member (Deptime/Arrtime/Fnum/Daylist, Flightlist),
flyday (Day, Daylist).

flyday (Day, Daylist) :-
member (Day, Daylist).
flyday (Day, alldays) :-

member (Day, [mo, tu, we, th, fr, sa, sul]).

deptime ([Pl:P2-Fnum-Dep| ], Dep).
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Mpoypappatiopoc totdov (5/7)

?- flight (london, 1ljubljana, Day, , , ) .

Day = fr ->
Day = su
yes

?— route(ljubljana, edinburgh, th, R).
R = [ljubljana:zurich-yu322-11:30,
zurich:london-sr806-16:10,
london:edinburgh-bad4822-18:40]

yes
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Mpoypappatiopoc totdov (6/7)

?- permutation([milan, ljubljuana, zurich],
[Cl, C2, C31),

flight (london, Cl1, tu, FN1, Depl, Arrl),
flight(Cl, C2, we, FN2, Dep2, Arr2),
flight (C2, C3, th, FN3, Dep3, Arr3),
flight (C3, london, fr, FN4, Dep4, Arrd).
Cl = milan
C2 = zurich

C3 = 1ljubljana
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Mpoypappatiopoc totdov (7/7)

FN1 = bab510 FN3 = yu323
Depl = 8:30 Dep3 = 13:30
Arrl = 11:20 Arr3 = 14:40
FN2 = sro62l FN4 = vyu200
Dep2 = 9:25 Depd4 = 11:10
Arr2 = 10:15 Arrd = 12:20

ves
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To mpoBAnua twv 8 BaclAtoowy, 1°6
tporoc (1/2)

8 o
7 o [X1/Y1, X2/Y2, X3/Y3, ..., X8/Y8]
6 o
[1/Y1, 2/Y2, 3/Y3, ..., 8/Y8]
5 )
1| @ /4, 2/2, 3/7, 4/3, 5/6, 6/8, 7/5,
3 ® 8/1]
2 o
1 o

solution([]) .

solution ([X/Y|Others]) :-

solution (Others), member (Y, [1,2,3,4,5,6,7,8]),
noattack (X/Y, Others).
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To mpoBAnua twv 8 BaclAtoowy, 1°6
tpomoc (2/2)

noattack( , []).

noattack (X/Y, [X1/Y1l|Others]) :-
Y =\= Y1, Y1-Y =\= X1-X, Y1-Y =\= X-X1,
noattack (X/Y, Others).

member (.......ov...

template([1/Y1, 2/Y2, 3/Y3, 4/Y4, 5/Y5, 6/Ye6, 7/Y7,
8/Y81) .

?— template(S), solution(S).

s = [(1/4, 2/2, 3/7, 4/3, 5/6, 6/8, 7/5, 8/1] >
s = [1/5, 2/2, 3/4, 4/7, 5/3, 6/8, 7/6, 8/1] >
s = [1/3, 2/5, 3/2, 4/8, 5/6, 6/4, 7/7, 8/1] >
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To mpoBAnua twv 8 BaclAtoowy, 2°6

tpormoc (1/3)

(Y1, Y2, Y3,... ,Y¥Y8]

solution (Queens) :-

permutation([1,2,3,4,5,6,7,8], Queens),

safe (Queens) .

permutation([], []).
permutation([Head|Tail], PermList) :-
permutation(Tail, PermTail),

del (Head, PermlList, PermTail).
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To mpoBAnua twv 8 BaclAtoowy, 2°6
tporoc (2/3)
del (Item, [Item]|List], List).

del (Item, [First|List], [First|Listl]) :-
del (Item, List, Listl).

safe([]) .
safe ([Queen|Others]) :-
safe (Others),

noattack (Queen, Others, 1).
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To npoAnua Twv 8 BactAtoowy, 2°S

tporoc (3/3)
noattack( , T[], ) .

noattack (Y, [Y1l|Ylist], Xdist) :-

Y1-Y =\= Xdist, Y-Y1 =\= Xdist,

Distl i1is Xdist+1,
noattack (Y, Ylist, Distl).

?— solution (S) .
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To mpoBAnua twv 8 BaclAtoowy, 3°6
tporoc (1/2)

X: OTAAN ! R A
y: YPOUUA
u: aviovoa SLaywvLlog .
V: KaTloU oo SLaywvLog A

o

4 ®

— 3
U=x-—y ;
V=X+Y 1 R
12345678 X

2 6v=x—|—y 16
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To npoAnua Twv 8 BactAtoocwy, 3°6
tpomoc (2/2)

solution(Ylist) :- sol(Ylist, [1,2,3,4,5,06,7,8],
(.,2,3,4,5,6,7,81, 1(-7,-6,-5,-4,-3,-2,-1,0,1,2,3,4,5,6,71,
(2,3,4,5,¢6,7,8,9,10,11,12,13,14,15,161]) .
sol([], [], Dy, Du, Dv).
sol([Y|Ylist], [X|Dx1], Dy, Du, Dv) :-
del (Y, Dy, Dyl),
U is X-Y,
del (U, Du, Dul),
V is X+Y,
del (v, Dv, Dvl),
sol(Ylist, Dx1, Dyl, Dul, Dvl).
del (Item, [Item|List], List).
del (Item, [First|List], [First|Listl]) :-
del (Item, List, Listl).
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[evikevon ywa N Baoilooec (1/2)

gen(N, N, [N]).
gen (N1, N2, [Nl]|List]) :-
N1 < N2,
M is N1+1,
gen (M, N2, List).
solution(N, S) :-
gen(l, N, Dxy),
Nul is 1-N,
Nu2 is N-1,
gen (Nul, NuZ2, Du),
Nv2 is N+N,
gen(2, Nv2, Dv),
sol (S, Dxy, Dxy, Du, Dv).
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[evikevon ywa N Baoilooec (2/2)

?— solution (12, S).
s =11,3,5,8,10,12,0,11,2,7,9,4]1 -> ;

* jJump (Squarel, Square2) :— ......
(kivnon aAOyou o0To OKOKL)

e knightpath (Path) :— ...... (vouLun
Stadpoun aAoyou o adela oKaKLEPQL)

 Na Bpebouv ol 6uvatéq Stadpopec 4 KLvr']oswv EVOC
a)\ovou o€ AOELOL OKOKLEPQL TTOU «EEKLVOUV Qo To
tstpavwvo 2/1, KOTOAYOUV OTNV ATIEVAVTL Tt)\eupa ™ng
GKaKLepaq (Y = 8) KoL otn 6eUTEPN KLvnon TTEPVOUV OO
TO TETPAywWvVo 5/4.
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EAeyxog otnv onicBodpounon (1/4)

Y
— f(X, 0) := X < 3.
4i— S f(X, 2) := 3 =< X, X < 6.
— £(X, 4) - 6 =< X.
2= I—O ?- £(1, Y), 2 < Y.
N
3 6 X

e Mepurtn onmwocBodpounon

e Evowpatwpevo katnyopnua ! /0 (cut)
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EAeyyoc otnv omtocBodpounon (2/4)

20¢ oplopoctou £/2

f(X, 0) := X < 3, . : ]

f(X, 2) (= 3 =<X, X< 6, !. : - £(1, Y¥), 2 <Y
I [ f(7/ Y)

f(X/ 4) t— 6 =< X. :

* 30c oplopdcTou £/2

f(X, 0) (= X< 3, !'. !

FX,2) am X<, - £(7, ).

f(X, 4). I

210 20 opLopo ta ! BonBolv otnv anodoon. Mmopouv va
Staypadolv xwpic va aAAdel n onpaoia Tou TPoypaLUATOC.
>tov 30 oplopo ta ! eival anapaitnta yia tnv opbotnta tou
TIPOYPALLUOTOC.
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EAeyyoc otnv ontoBodpounon (3/4)

To ! EMITUYXAVEL TTAVTOTE KATA TNV EUNTPOCBLa dopa Tou EAEYYOU.
Y& omloBodpopunon Bewpeital OTL ATTOTUYXAVEL O OTOXOC TTOU
EVEPYOTIOLNOE TOV KOVOVA OTO CWHLOL TOU omtoiou Bpiloketat to !.

c :- P, O, R, ', S, T, U.
C = V.
A :— B, C, D.

?- A.

Katd tn StapkeLla Lkavomoinong tou otoxou C, oritcBodpopnon
ETUTPETETOL OTNV opada otoxwv P, O, R. Otav o €AeyXo¢ MePAOEL
UETA TO !, ayvoouvTal TUXOV EVOAAAKTIKOL TPOTIOL LKAVOTIOLNoNG
Twv P, O, R aAAd Kot AAAeC potdoelc yiato C (C 1 — V).
OnoBodpounon Umopet va yivel povo otnv opada otoxwv S, T, U.
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EAeyxoc otnv omicBodpounon (4/4)

* [l va tkavortolnBet to C apkel va
LkavortotnBouv ta P, Q, R (ko av ocupBetl auto,
TOTE AUTOC ELvVOLL O LOVAOLKOC TPOTIOC
Lkavortoinong tou C) kat otn ocuvexewa ta S, T,
U. Av 6&v kavorolouvtalta P, Q, R, tote
apKeL va LkavortolnBet to V yia va Bewpnbet
OTL Lkawvortoleitat to C.
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MeyLotoc 6Vo aplOuwv

max (X, Y, X) :—= X >=Y.
max (X, Y, Y) :- X < Y.

N UE xpnon tou !
max (X, Y, X) := X >=Y, !.
max (X, Y, Y).
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MeAoc AloTtaC (VTETEPULVLOTLKOC
OpLOHOG)

member (X, [X|L]) :-— !
member (X, [Y|L]) :- member (X, L).
?— member (£ (z2), [g(a), £(b), g(c), £(d)]).
Z = Db

ves
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[MpooBnkn otolxelov o Atota (ywplc
SumAn epndavion) (1/5)

add (X, L, L) :- member (X, L), !.

add (X, L, [X]|L]).
?— add(a, [b, c], L).

L = [a, b, c]
yes
?—- add (b, [a, b, c], L).
L = [a, b, c]
yes

beat (tom, jim).
beat (ann, tom).

beat (pat, jim).
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[MpooBOnkn otowelov o€ Atota (YwpPLc
SutAn epdavion) (2/5)

e OEAOULE VA KATATAEOULLE TOUC TIALLKTEC O KaTNYOpPLEC.
‘Evac mailktne eivat:

winner: av KEpoloe kabe mayvidL mov £male
fighter: av dA\a mayvidla kEpdloe kat AAAa €xooe

sportsman: av exace Kabe mayvidL mou Enalte

class (X, fighter) :- beat (X, ),

beat ( , X),

class (X, winner) :- beat (X, ),

" HyAwooa mpoypappatiopol Prolog
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[MpooBOnkn otowelov o€ Atota (YwpPLc
SutAn epdavion) (3/5)

class (X, sportsman) :- beat( , X).
?— class(tom, C).
C = fighter
yes
?- class(jim, C).
C = sportsman
yes
?— class (tom, sportsman).
Jes 207

* Juvnlwc, mpoypdppota pe !, AOYw TNG KATAOKEUNC TOUG,
NPOUTIOOETOUV EVA CUYKEKPLUEVO TPOTIO XPOoNG TOUC. TL.X.
class (<Atom>, <Variable>)
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[MpooBOnkn otowelov o€ Atota (YwpPLc

6Ln)\r'] sudavion) (4/5)
(1) p(1)
2) = .

3) .
a) ?2- p(X).

b (e p(X)I p(Y)-
c) ?-pX), !y p(Y).

(2) class (Number, positive) :— Number > 0.

class (0, zero).

'O O 'O

)
)

class (Number, negative) :- Number < 0.

* Na OpLOTEL TO class/2 PE XpNRon !.
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[MpooBOnkn otowelov o€ Atota (YwpPLc
SutAn epdavion) (5/5)
(3) split (Numbers, Positives, Negatives)
?- split([3, -1, 0, 5, -21, P, N).
P = 1[3, 0, 5]
N = [-1, -2]
ves

* Na oplotel to split/3 pe OUO TpOMoUC, He ! Kal
Xxwpic !.
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Apvnon otnv Prolog (neocw
arotuyioac) (1/3)

likes (mary, X)
snake (X), !,
likes (mary, X)

animal (X) .

different (X, X)

|
4

fail.
different (X, Y).

H yAwooa npoypappatiopov Prolog

fail.

N

likes (mary, X) :-
snake (X), !, fail

.
14

animal (X) .

different (X, Y) :-
X =Y, !, fail

true.

\

(evowpatwpévo true/0)
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Apvnon otnv Prolog (neow
arotuyioac) (2/3)

not (Goal) :-
call (Goal), !, fail (EVOWHUOTWUEVO call/1)
true.

not (snake (X)) +—> not snake (X)

likes (mary, X) :-
animal (X),

not snake (X) .

different (X, Y) :-
not (X = Y).
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Apvnon otnv Prolog (neow
arotuyioac) (3/3)

class (X, fighter) :- beat(X, ),
beat ( , X).
class (X, winner) :—- Dbeat (X, ),

not beat( , X).

class (X, sportsman) :- beat( , X),

not beat (X, ) .
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AANOC TPOTIOC YL TNV TIPWTN EKOOXN TOU
npofAnuatoc twv 8 factAlcowv

solution([]) .

solution ([X/Y|Others]) :-
solution (Others),
member (Y, [1,2,3,4,5,6,7,81),
not attacks (X/Y, Others).

attacks (X/Y, Others) :-
member (X1/Y1, Others),
(Y1 =Y ;
Y1l is Y+X1-X ;
Y1 is Y—-X1+X).
member (.........

- template ([1/Y1,2/Y2,3/Y3,4/Y4,5/Y5,6/Y6,7/Y7,8/Y8]) .
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Yuumepoopa (1/4)

H apvnon otnv Prolog opiletal pEow touv cuvbuaopou ! kot fail
1. Na dtatunwBet o Prolog n epwtnon:

Mola otoyeia tn¢ Alotag Candidates bev

avnkouv otn Alota RuledOut; Na BpeBouv

oAa pEow omioBodpounonc.

2. Na oplotel n Stadopd cuvoAwv
difference (Setl, Set2, SetDifference).

?— difference([a,b,c,d], [b,d,e,f], D).
D = [a,c]

yes
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Yuumepoopa (2/4)

3. Na oploteito

unifiable (Listl, Term, List2)

ETOL WOTE N Alota List2 va EPLEXEL EKELVa T

otolwxeia tng Alotag List 1 mou gival evomolnotLpa

LE TOV 0p0 Term, XwpPLlc OpwC va yivouv ol

OXETLKEC EVOTIOLNOELC.

?— unifiable([X, b, t(Y)], t(a), List).
X = 0084
Y = 0086
List = [ 0084, t( 0086)]

yes

H yAwooa mpoypappotiopol Prolog 157




Yuumepoopa (3/4)

 ‘Eva ! mou n dtaypadn tou amo to poypappa Ogv
HeTaBAaAAEL TN ONAWTLKA oNUAoLO TOU TIPOYPAUUOTOC
elval mpaowvo !.

* Eva ! mou n dtaypadn Tou Ao To TPOYPAUUAL
emtnpealel tTn ONAWTLKN ONUOCLA TOU TIPOYPALLLOTOC
elval KOKKLvo !.

* Ta KOKKwva | TpEMEL va XpNOLUOTIOLOUVTOL LE TIPOCOXN,
evw ta tpaotva ! elvat o akivéuva.

* O oplopocg Tnc apvnonc otnv Prolog Baociletal otnv
UTtOBE0N TOU KAELOTOU KOOMOU: LOXUEL LOVO O,TL £XEL
OnAwBel . ' auto xpeLaletal mpoooxn otn xpnon tnc.

¢ : :
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Yuumepoopa (4/4)

?— not human (mary) .

yes

good standard(jeanluis).
expensive (jeanluis) .
good standard(francesco) .

reasonable (Restaurant) :— not
expensive (Restaurant) .

?— good standard(X), reasonable (X).
X = francesco
yes

?— reasonable (X), good standard(X).

no
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Kt aAAo EVOWHATWHEVA
katnyopnuota etoodou/ e€odou (1/8)

e read/l

?- read (X) .
p(bla).
X = p(bla)
yes

cube (N, C) :—= C is N*N*N.

?— cube (2, X). ?— cube (12, Z).
X =8 Z = 1728

ves ves
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Kt aAAo EVOWHATWHEVA
katnyopnuota etoodou/ e€odou (2/8)

cube :- write(’Next item, please: '),
read (X), process (X).

process (stop) :—- !.
process(N) :- C is N*N*N, write(’Cube of '),
write (N), write(’” is '),
write (C), nl, cube.
?— cube.
Next i1tem, please: 5.
Cube of 5 1s 125
Next i1tem, please: 10
Cube of 10 1s 1000
Next i1tem, please: stop

yes
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Kt aAAo EVOWHATWHEVA
katnyopnuota etoodou/ e€odou (3/8)

put/1 ...
?- put(65), put(60), ?- get(Cl), get(C2),
put (67) . get (C3) .
ABC a b C
ves Cl = 97
C2 = 98
get0/1, get/1 03 - 99
?— getO0(Cl), getO(C2), yes
get0 (C3) .
a b
Cl = 97
C2 = 32
C3 = 98

ves
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Kt aAAa evowpatweEVa
katnyopnuota etoodou/ e€odou (4/8)

* Ta eVOWUOTWHEVA KATNYOPNHOTO
el0060u/e€060u elval TTOAU g€eLOLKEL PEVA KOl
TTOLKIAAOUV apKETA HETOEL TWV SLoPOPETIKWV
ovotnuatwyv Prolog. AkpBeic mpodlaypadec
touc Slvovtal oto eyxelpidlo TnNC yAwooac mou
XPNOLUOTIOLELTOL.

* Ta mapamavw LoXVouVv TTOAU TTIEPLOCOTEPO yLa
TO XELPLOUO OPXELWV.

consult/1l, reconsult/1l
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Kt aAAo EVOWHATWHEVA
katnyopnuota etoodou/ e€odou (5/8)

getsentence (Wordlist) :-

getO (Char),
getrest (Char, Wordlist).

getrest (46, []) :— !.
getrest (32, Wordlist) :-

!
4

getsentence (Wordlist) .

getrest (Letter, [Word|Wordlist]) :-
getletters (Letter, Letters, Nextchar),
name (Word, Letters),

getrest (Nextchar, Wordlist).
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Kt aAAo EVOWHATWHEVA
katnyopnuota etoodou/ e€odou (6/8)

getletters (46, [], 46) :— !.
getletters (32, [], 32) :— !'.
getletters(Let, [Let|Letters], Nextchar) :-

getO (Char),
getletters (Char, Letters, Nextchar).

?— getsentence (Wordlist) .
Mary was pleased to see the robot fail.
Wordlist = ['Mary’, was, pleased, to, see, the,
robot, fail]

yes
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Kt aAAa evowpatweEVa
katnyopnuota etoodou/ e€odou (7/8)
1. Naoploteito starts (Atom, Character)
£TOL WOTE TO Atom va Eekwva e tov Character
2. Naopwoteitoplural (Singular, Plural)

ETOLWOTETO Plural va VoL TO OUOLOOTLKO

Singular o€ mMANOBUVTIKO aplOuo, T.X.

?— plural (table, X).
X = tables

EE
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Kt aAAa evowpatweEVa
katnyopnuota etoodou/ e€odou (8/8)

* [1000 €UKOAO £lvall va YLVEL TTANPNC O OPLOUOC
QUTOC;

e [l TopAadELYUQ, VO TTOLPVOUUE:

?— plural (country, X).
X = countries
yes

?— plural (child, X).
X = children

yes
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Kt aAAo EVOWHATWHEVA
katnyopnuota eAEyyou tunwv (1/7)

e nonvar/1
* integer/1
e atom/1

?— nonvar (X) .
no

?— nonvar (bbb) .
ves

?- Z = 2, 1nteger(2),
nonvar (Z) .

Z = 2
ves

%% HyAwooo npoypoppatiopol Prolog

integer (47) .
VeSs

integer (c(8)) .
no
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Kt aAAo EVOWHATWHEVA
Katnyopnuoto eAEyyou Tumtwv (2/7)

?— atom(22) . ?— atom(p(1l)) .
no no

?— atom (==>) . ?— atom(foo) .
yes yes

?— atom(X), X =

costas.
no

?—- X = costas,

atom (X) .
X = costas

ves

¥ HyAbooa mpoypapationoy Prolog o




Kt aAAa evowpatweEVa
katnyopnuoto eAeyyou tuntwv (3/7)

DONALD ?- sum([D,O,N,A,L,D],
GERALD + [G,E,R,A,L,D]J,
) .

ROBERT

sum (N1, N2, N) :-
suml (N1, N2, N, O, O, [0,1,2,3,4,5,6,7,8,9], ).
suml ([], [l, []l, C, C, Digits, Digits).
suml ([D1|N1], [D2|N2], [D|N], C1, C, Digsl, Digs) :-
suml (N1, N2, N, Cl1, C2, Digsl, Digs2),

digitsum (D1, D2, C2, D, C, DigsZ2, Digs).
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Kt aAAa evowpatweEVa
katnyopnuoto eAEyyou tuntwv (4/7)

digitsum(D1l, D2, C1, D, C, Digsl, Digs) :-
del (D1, Digsl, Digs2),
del (D2, DigsZ2, Digs3),
del (D, Digs3, Digs),
S is D1+D2+C1,
D is S mod 10,
C is S//10.
del (A, L, L) :- nonvar(A), !.
del (A, [A|L], L).
del (A, [B|L], [B|IL1]) :- del(A, L, LI1).
puzzlel([D,O,N,A,L,D], [G,E,R,A,L,D], [R,O0,B,E,R,T]).
. puzzle2([0,S,E,N,D], [0,M,0,R,E], [M,O,N,E,Y]).
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Kt aAAa evowpatweEVa
katnyopnuota eAeyyou tuntwv (5/7)

?- puzzlel (N1, N2, N), sum(N1l, N2, N).
Nl = [5,2,6,4,8,5]
N2 = [1,9,7,4,8,5]
N = 1[7,2,3,9,7,0]
yes
1. Naoploteito simplify/2 €TtoL WOTE va eMmITEAEL

QTTAOTIOLN OELC APLOUNTIKWY EKPPACEWV IOV Eival
aBpolopata akepaiwv aplOuwyv kat otabepwy, TT.Y.
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Kt aAAo EVOWHATWHEVA
Katnyopnuoto eAEyyou Tuntwv (6/7)

?- simplify(l+l+a, E).
E = at2
yes
?— simplify(l+a+4+2+b+c, E).
E = atbtct+7
yes
?- simplify (3+x+x, E).

E = 2*x+3
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Kt aAAa evowpatweEVa
katnyopnuota eAeyyou tunwv (7/7)

2. Na oploteito add (Item, List) TO Omolo va €L0AYEL TO OTOLXELO

I tem, tou €lvat atopo, otn Alotaa List. H List eivatl pla Alota ano atopa
LE oupa 1o €lval peTtaBAnTA. To add/ 2 MpEMEL vaL KAVELTO ITtem TPWTO
oTolxelo TNC oupac TG List, n omoila va amoKTA plo vEa oupa—peTapAnT.
M.x.

?- List = [a, b, c¢|Tail], add(d, List).
List = [a, b, ¢, d| 0086]
Tail = [d| _0086]

yes
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Evowpotwpeva Katnyopnpoto
XELPLOoOU opwv (1/8)

?—- T =.. [rectangle, 3, 5].
T = rectangle (3, 5)

yes
- 7 =.. [p, X, £(X, ¥)].

Z = p( 0082, £( 0082, 0083))

X = 0082

Y = 0083
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Evowpotwpeva Katnyopnpoto
XELPLOOU opwv (2/8)

e functor/3, arg/3
?— functor(t(f(X), X, a), Fun, Arity).

Fun = t
Arity = 3
X = 0087
ves
?- arg (2, £(X, t(a), t(b)), Y).
X = 0083
Y = t(a)

Ves

l-_ 5
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EvowpatwpEvVa KaTnyopnuota
XELPLooU opwv (3/8)

?- functor (D, date, 3), arg(l, D, 29),
arg(2, D, jJune), arg(3, D, 1982).
D = date (29, june, 1982)
yes
enlarge (square(A), F, square(Al)) :-
Al 1is F*A.
enlarge (circle(R), F, circle(R1l)) :-
R1 1s F*R.
enlarge (rectangle (A, B), F, rectangle(Al, Bl)) :-

Al i1is F*A, Bl is F*B.
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Evowpotwpeva Katnyopnpoto
XELPLOoLOU opwv (4/8)

——

I

enlarge (Fig, F, Figl) :-
Fig =.. [Type|Parameters],
multiplylist (Parameters, F, Parametersl),
Figl =.. [Type|Parametersl].
multiplylist([], , []).
multiplylist ([X|L], F, [X1|L1l]) :-
X1l 1s F*X,

multiplylist(L, F, L1).

¢ HyAwooa nmpoypappatiopol Prolog 178



Evowpotwpeva Katnyopnpoto
XElpLopoU opwv (5/8)

?- enlarge(circle(5), 3, Fig).
Fig = circle(15)
yes
?- enlarge(triangle(4, 5, 8), 2, Fiqg).
Fig = triangle (8, 10, 16)
ves
substitute (Term, Term, Terml, Terml) :— !.
substitute( , Term, , Term) :-

(atom (Term) ;

integer (Term) ),
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EvowpatwpEvVa KaTnyopnuota
XELPLOLLOU opwV (6/8)

substitute (Sub, Term, Subl, Terml) :-
Term =.. [F|Args],
substlist (Sub, Args, Subl, Argsl),
Terml =.. [F|Argsl].

substlist( , [1, , [1).

substlist (Sub, [Term|Terms], Subl, [Terml|Termsl])

substitute (Sub, Term, Subl, Terml),

substlist (Sub, Terms, Subl, Termsl).

¢ HyAwooa nmpoypappatiopol Prolog 180



Evowpotwpeva Katnyopnpoto
XELpLooU opwv (7/8)

?— substitute(sin(x), 2*sin(x)*f(sin(x)), t, F).
F = 2*t*f (t)
ves

?— substitute (at+b, f(a, A+B), v, F).

a
B =2D
f

(a, V)

H yAwooa mpoypappotiopol Prolog 181



EvowpatwpEvVa KaTnyopnuota
XELPLOoLOU opwv (8/8)
* Na oplotei to ground (Term) €10l WOTE va eival aAnBEg

OTaV 0 0poC Term OeV MEPLEXEL LETAPANTEC XWPLS TLUN.
ground (Term) :-

nonvar (Term) ,

Term =.. [ |Args],

ground list (Args) .
ground list ([]).
ground list ([Arg|Args]) :-

ground (Arg),

ground list (Args).

~* TMwg eAeyxeTaL n MEPUTTWON ATOUWV N APLOUWY;
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lootntec (1/2)

e “logétnTa” evomoinonc: X = Y (X \= Y)
e “lootnta” avaBeonc TIUNC aplOunTknC Ekdpaonc: X is E

* “lootnta” Tipwv aplBuntikwy ekppacewv: E1 =:= E2
(E1 =\= E2)
* “lodtnta” kata Aé€n: T1 == T2 (T1 \== T2)
?- f(a, b) == f(a, b). ?- f(a, b) == f(a, X)
no
yes
?- f(a, X) == f(a, Y) T X A==
X = 0084
no Y = 0098

\  HyAwooa npoypappatiopol Prolog 183



lootntec (2/2)

?- t(X, f(a, Y)) == t (X, ?- count(a, [a, b, X, al,
f(a, Y)). N) .
X = 0084 X = 0090
Y = 0098 N = 2
yes yes
count( , [], 0).
count (Term, [Head|Tail],
N) :-
Term == Head, !,
count (Term, Tail, N1),
N is N1+1

.
4

count (Term, Tail, N).
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Evowpotwpeva Katnyopnpoto
XElpLopoU npoypappotoc (1/2)

e assert/1, ?— retract (p (X)) .
retract/1 ¥ o= 1 >
?— assert(p(l)). X = 2

yes ves
?— assert(p(2)) . - p(X).
YES no
?— p(X).
X =1 -> ;
X = 2

G i
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EvowpatwpEvVa KaTnyopnuota
XElpLopoL mpoypapportoc (2/2)

Ta EVOWMOTWHEVA KATNYOPNULOTO XELPLOMOU
POYPAUATOC:

/N\ /N\

* TIPETIEL VAL XpNOLUOTIOlOUVTAL UE PELOW
e elval xpnoLuo o€ oAU eEELOLKEVLEVEC TTEPLITTWOELC

e glval katL oav to GO TO oto SLadLKAOoTLKO
TPOYPOAUUATIOMO
 BAAINTOYN 2O0BAPA TO 2Q2TO NPOrPAMMATIZMO ZE

PROLOG
/N N\
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ZUV6UOLO'U.C')§ repeat-fail

Y 1s X*X,
write (YY), nl,

® repeat/0

fail).
repeat.
repeat :- repeat. ?—- dosquares
?— repeat. . 7 .
-> .
- 49
- ’ 10.
- ’ 100
’ 3.
............ 0
dosquares :- stop
repeat, read (X), .
ves

(X=stop, !
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Kt aAAa Kotnyopnpato GUAAOYNC
AVoswv (1/5)

age (peter, 7).

age (ann, 5).

age (pat, 8).

age (tom, 5).

?- findall (Child, age(Child, Age), List).

Child = 0084
Age = 0098
List = [peter, ann, pat, tom]

ves
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Kt aAAa Kotnyopnpato GUAAOYNC
AVoswv (2/5)

* bagof/3,

?— bagof (Child,
age (Child, 5),

List =
yes

?— bagof (Child,
age (Child, Age),

[ann,

¢ HyAwooa nmpoypappatiopol Prolog

setof/3

List) .
Child = 0084

tom]

List).

Child = 0084

Age = 5

List = [ann, tom]

.
’

Child = 0084

Age = 7/

List = [peter]
Child = 0084
Age = 8

List = [pat]

ves
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Kt aA\a katnyopriuota cUAAOYNC
AVoswv (3/5)

?- bagof (Child, Age”age(Child, Age), List).
Child = 0084
Age = 0098
List = [peter, ann, pat, tom]
veSs
?—- bagof (Age, Child”age(Child, Age), List).
Age = 0084
Child = 0098
List = [7, 5, 8, 5]

yes
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Kt aAAa Kotnyopnpato GUAAOYNC
AVoswv (4/5)

?- setof (Child, Age”age(Child, Age), ChildList),
setof (Age, Child”age(Child, Age), AgelList).
Child = 0084
Age = 0098

ChildList = [ann, pat, peter, tom]
AgelList = [5, 7, 8]
yes

?- setof (Age/Child, age(Child, Age), List).
Age = 0084
Child = 0098
List = [5/ann, 5/tom, 7/peter, 8/pat]

yes
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Kt aA\a katnyopriuota cUAAOYNC
AVoswv (5/5)

?— findall (X, bla(X), L).
X = 0084
L =[]
yeSs

?—- bagof (X, bla(X), L).
no

?— setof (X, bla(X), L).

no
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Optcuc')q findall/3 |J.é0'(1.) assert/1 KOL

retract/1
findall (X, Goal, collect (L) :-
X1list) :- retract (queue (X)),
call (Goal), I,
assert (queue (X)), (X == bottom,
fail I,
; L=1]

assert (queue (bottom) ),
collect (X1list).

IL=[X|Rest],
collect (Rest)) .

" HyAwooa mpoypappatiopol Prolog
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To mpoBANnua Twv MUPYWV Tou Avol

hanoi (0, , , ).

hanoi (N, Pilel, Pile?2, Pile3) :-
N > 0O,
N1 is N-1,

hanoi (N1, Pilel, Pile3, Pile?), write(’'Move a
disk from pile "),

write (Pilel),
write(’ to pile '),
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To mpoBAnua Twv MUPYwWV Tou Avol,
OUVEXELQ

write (Pile?2),
nl,
hanoi (N1, Pile3, Pile2, Pilel).
?- hanoi(5, ’'A’, 'C’, "B’

Move disk from pile to pile

Move disk from pile to pile

Move disk from pile to pile

Move disk from pile to pile

)
a A C
a A B
a C B
Move a disk from pile A to pile C
a B A
Move a disk from pile B to pile C
Move a A C

disk from pile to pile
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[EVIKEC apYEC KAAOU
npoypappatiopov (1/4)

e Eva KaAO npoypoappa (aveéaptnta amno Tn

OUYKEKPLUEVN YAWOooo uAomolnong) MPEMEL va. ELval:

2WOoTO

ATt0S0TIKO
Evavayvwoto

EUKoAa TpOTtOTOL OO
EUpwoTto
TEKUNPLWHUEVO

 Ta mapanavw Loxyvouv, GucoLKA, KoL yLa To
npoypappoto Prolog.

%% HyAwooo mpoypoppatiopol Prolog
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[EVIKEC apYEC KAAOU
npoypappatiopov (2/4)

 H upebBobdoloyia tnc otadlakng EKAEMTUVONC
(stepwise refinement) elval ev yevel ypnowun
OTOV TPOYPOLUUOTIOUO. ZTNV MEPLMTWON TWV
npoypappatwyv Prolog, opwc, amoteAel to Baoiko
epyaAELlo avamtuénc Touc.

* Hyxpnon avadpounc eivat apkeETA cuvnBLopEvn
otnVv enilvon nipoPAnuatwy pe Prolog. Me tn
nEBodo autn opilovtol Ol OPLAKEC TIEPUTTWOELC
TOU TIpoBANHATOC KABWC EMLONC KOl OL YEVIKEC
TEPUTTWOELC.
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[EVIKEC apYEC KAAOU
npoypappatiopov (3/4)

maplist ([], , [1).

maplist ([X|Tail], F, [NewX|NewTail]) :-
G =.. [F, X, NewX],
call (G),
maplist (Tail, F, NewTail).

 Mepkec popec, avadpoplkee Sladikaoieg eival TTOAU ATALTNTLKEC
o€ xwpo. O Aoyoc eival otL ta cuothuata Prolog mpemel va mapouv
uTtoPn Touc TNV TBavotTnTa orLoBodPOUNONGC KoL CUVETIWG
XPELAOVTOL VO KATAXWPNOOUV KATIOLEC TANPodopiec EAEYXOU.

e [vwon mou €XEL O MPOYPOUUATIOTAC Yo TiLBavr) VIETEPULVLOTIKNA
CUUTEPLOPA TUNUATWY EVOC TIPOYPAUUOTOC KAAO Elval va TNV
MOPEXEL LEOW TNC XPNONCE IPACWVWY ! (Ta KOKKLVaL ! TIpEMEL val
XpnoLpormotlouvtal Pe TToAANR dpedw).

H yAwooa npoypappatiopov Prolog
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[EVIKEC apYEC KAAOU
npoypappatiopov (4/4)

e Ag&v elval OTIAVLEC OL TIEPLITTWOELG TTIOU N XPNon
avadpounc UIMOPEL va uTtokataoTtabel amo eva oxnua
repeat—fail. Otav UMOpPEL va YivEL AUTO €lval
OTtWOONTOTE MPOTLUOTEPO.

* H yevikeuon evOC CUYKEKPLUEVOU TIPOPANMOTOC LOWC
va €lval 1o eVKoAo va eMAUBEL armo To apxLko
npoBAnua. Na nopadeypa:

eightqueens (Pos)
1
nqueens (Pos, N)

eightqueens (Pos) :- nqueens (Pos, 8).

¢ HyAwooa nmpoypappatiopol Prolog
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MepLKol Kavovec KaAou
npoypoppatiopou o€ Prolog

* OpPLOPOC ULIKPWV TIPOTACEWV (UE Alyouc otoXouG).

*  MvnUOVIKA ovopaTa yla Katnyopnpata Kot LeEToBANTEC.
e AwapplBuion mpoypappatoc (otolyton, KEVEC YPOUMEC).
 Opadomoinon MPOTACEWV HE TO LOLO KaTnyopnua.

* [lpocoxn otn xpnon tou !.

e Juveldntomoinon TNg AsLtoupyilac Tou not.

* Amoduyn xpnong tTwv assert/retract ektoc amnod moAu
e€ELOLKEVUEVEC TIEPUTTWOELC.

e Oyt kataxpnon tng dtalevénc petaéL otoxwv ( ;).

* |KOVOTIOLNTLKN TEKUNPLWON.
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Tuyivetow av dev “6oulevel” to

TPOYPOUHA HOG;
 H kaAvtepn peBodoc 610pBwonc twv Aabwv
elvall

— 0 otadlakoc (armo EMAVW-TIPOC-TA-KATW N ATtO
KATW-TIPOC-TA-EMAVW) EAEYXOC TWV OXECEWV TIOU
£XOUV 0OpLOBEL.

— Ta meplocotepa ovotnpata Prolog mapexouv
duvatotntec LyvnAatnonc (tracing)

‘i‘ H yAwooa npoypappatiopov Prolog
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2UYXWVEULON TOEWVOUNMUEVWY ALOTWV

?—- merqge([2,4,7], [1,3,4,8], X).
X = [112/3/4141718]

ves
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[Tolo tpoypa o VAL TO KAAUTEPO;

merge (Listl, ListZ2, List3) :-
Listl = [], !, List3 = List2 ;
List2 = [], !, List3 = Listl ;
[
[

Listl = [X]|Restl],

List2 = [Y|Rest2],

(X <y, !,

Z = X,

merge (Restl, ListZ2, Rest3) ;
Z =Y,

merge (Listl, Rest2, Rest3)),
List3 [Z | Rest3].
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[ToLo tpoypa O VAL TO KAAUTEPO;
(ouveyela)

merge (List, [], List) :- !.
merge ( [X|Restl], [Y|Rest2], [X|Rest3]) :-
X <y, !,
merge (Restl, [Y|Rest2], Rest3).
merge (Listl, [Y|Rest?2], [Y|Rest3]) :-

merge (Listl, Rest2Z2, Rest3).
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To MPOPBANHA TOU XPWHATIOUOU XOPTH

e Alvetol eva cUVOAO aTtO XWPEC KOBwC Kal n
nAnpodopla “moLeC YwpEC CUVOPEVOUV UE
rniotec”. Aivovtal emionc 4 xpwpota.

* Na xpwpotloBel kaBe xwpo HE Eva Ao T
SLoBEoLUO XPWHLOTO ETOL WOTE YELTOVLKEC XWPEC
VoL LNV €XOUV TO Lo YpwuaL.

e ATOOEIKVUETOL HOONUATIKA OTL YLOL OTIOLOONTIOTE
Xaptn To MPOoBAnua £xeL tavtote AUon.

* Mrnopeite va epappooete tn HeBodoO oac o€ Un
TETPLULLEVEC TIEPLTTWOELG (TT.X. YL TNV Evupwrn);
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To mpoBAnuA TOU XPWUOTIOMOU
vpadou

* [Mapopolo POPANUO UE TO TPONYOUEVO
(yiati dev eival to 1010;) elval To mpoBAnua
TOU XPWHATIOMOU TWV KOPpUPwWV EVOC ypadou,
£TOL WOTE YELTOVIKEC (OUVOEOUEVEC UE KATTOLAL
aKMn) KOPUEC va LNV €Xouv To LOLo XpwuaL.

* Na AuBel to mpoBAnua yra 6edopevo ypado
KoL 5eOoEVO aplOUO OLABECIUWY XPWHLATWV.
YriapxeL mavtote Auon;
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EUpeon ypwuatikovu aplBuou ypadou

e XpWHATIKOC aplBuOC evoc ypadou €lval o
eAAYLOTOC OPLOUOC XPWHATWYV TIOU
QtoULTOUVTAL VLol TO XPWHATLOLO TOU
(oeBopuevol tov npoavadepBevta kavova).

* Na Bpebel 0 xpwpatikog aplOuoc dedouevou
ypadou. o mooco peyaloug Kat Toco
NUKVOUC ypadouC TIALPVETE AmAVINOoN O€
TETEPOLOLEVO XPOVO;
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Aladpopec AloTwv

[alblc]_[]
[a,b,c,d,e]—-[d,e]
,b, 1 4 1 4 1 4 1 4 1 4
arbrel =Y b, e d,e T [d, e T]
A [a,b,c|T]-T

[MPO2OXH 2TH 2HMAZIA TOY
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NEOC OpLOUOC TNC CUVEVWONC ALOTWV
new append(Al-z1, Z1-z2, Al-72).

?- new append([a, b, c¢|T1l]-T1, [d, e|T2]-T2, L).
Tl = [d, e| 0084]
T2 = 0084
L = [a, b, ¢, d, e| 0084]- 0084

yes
Al Z1 A2 Z2
! I l
L1 L2 et
\— _/ -

L3
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AkoAovOia Fibonacci

X1=1

X2=1 } 1,1,2,3,5,8, 13,
Xv=Xv-1+Xv-2 ,v=>3
fib (1, 1). \
fib(2, 1).
fib(N, F) := N > 2,
N1 is N-1,
fib (N1, F1),
N2 is N-2, > Moco anodoTikog
fib (N2, F2), OPLOMOG Eival;
F is F1+F2.
?— fib (7, F)
F =13 )
ves
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2XOALO;

newfib (N, F) :- fib(2, N, 1, 1, F).
fib(M, N, F1, F2, F2) :— M >= N.
fib(M, N, Fl1, F2, F) :- M < N,

NextM 1s M+1,
NextF2 1s F1+F2,

fib (NextM, N, F2, NextF2, F).

H yAwooa npoypappatiopov Prolog
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Epwtnoeic (1)

1. Noa ocuykplOouv oL arodOCELC TWV TPLWV
MOPOAKATW OPLOMWY UTTOALOTOC subl, sub2 KOL
sub3.

subl (List, Sublist) :-
prefix (List, Sublist).

subl ([ [Tail], Sublist) :-
subl (Tail, Sublist).

prefix( , []).

prefix ([X|List], [X|List2]) :-
prefix(Listl, List2).
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Epwtnoeic (2)

sub?2 (List, Sublist) :-
append (Listl, ListZ2, List),

append (List3, Sublist, Listl).

sub3 (List, Sublist) :-
append (Listl, ListZ, List),

append (Sublist, List3, List2).
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Epwtnoelc (3)

2. No oploBei n mpooBnkn otolxeilov oto teEAOC AloTtag
add at end(List, Item, NewList)

xpnowuomowwvtag Aioteg dtadopwv.

3. Na oplobBei n avtiotpodn Alotag
reverse (List, RevList)XpnOLLOTIOLWVTIOC

Alotec Sladopwv

214
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EVaAAQKTLKEC QVOTIOPOOTAOELC
Alotwv (1/4)

e [wa TNV avamapaotaon piag Alotac xpelaletal Eva
ocUpBoAo yla tnv kevn Atota ([ 1) kot evat Ao (. )

yla tn dopnon piac kedpaAng pe pila ouvpa.

e XtnVv Prolog ta cUpPoAa [ ] kot . €lval
npokaBoplopeva PE TNV Evvola OTL OL ALOTEC TTou
dopouvTal HE QUTA UTTOPOUV VAL £XOUV KL ia TTLO
dALKN e€wtepLkn popdn. AnAadn:

(a, (b, .(c, [1))) la, b, c]

215
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EVaAAQKTLKEC QVOTIOPOOTAOELC
Alotwv (2/4)

* Onotwadnmote cUUPOAA ptopoUV va XpnotlpomnolnBouv yia
dounon Atotwv. lNa napadeypa, av oplobei to

:— op (500, xfy, then).

TOTE N AloTal amo ta oTolela enter, sit Kal eat UMopel va
napaoctaBei cav enter then sit then eat then
donothing, omou to donothing maplotavel Tnv Kevi Atota. O
OPLOMOC TNC CUVEVWONC UTOPEL TOTE va ypadTeL:

appendl (donothing, L, L).
appendl (X then L1, L2, X then L3) :-
appendl (L1, L2, L3).

 Me oUpBoAo tng Kevnc Alotag to true Kal pe cupuBoAo dopnong
ALOTWV TO & (€xovTtaC oploel OPWCG

:— op (300, xfy, &)) UmopoUUE va EXOUUE Alote¢cTnCopdnC a & b &

c & true.

H yAwooa npoypappatiopov Prolog
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EVaAAQKTLKEC QVOTIOPOOTAOELC
Alotwv (3/4)

1. NaopwoBeito list (Object) €TOLwWOTE va €lvol
aAnBec otav 1o Object eival AloTa HE Tn YVwoTN
doun mou €xouv oL Aiotec otnv Prolog.

2. Na oploBel mote eva otolxeilo eival HEAOC piac Alotag
av autn dopeital pe ta cupBola then Kot
donothing

3. Na oplobeito convert (StandardList,
List) €tol WOoTE va PeETAoXNMOTL(EL ALOTEC QO TN
yvwotn édoun tng Prolog otn doun
then/donothing (kat avtiotpoda). AnAadn, va
elvaL aAnbec to convert ([a, b]l, a then b
then donothing)
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EVaAAQKTLKEC QVOTIOPOOTAOELC
Alotwv (4/4)

4. Noa yevikeuBel o TPonNyoUUEVOC OPLOMOC TOU convert €Tol
WOTE va Talpvel oav oplopata ta cUpBoAa Sopunong Alotwyv Kal
kevNg Alotag. AnAadn va oploBel to
convert (StandardList, List, Functor, Empty)
£TOL WOTE VO XpNOLUOTIOLELTAL WC €ENC:

?— convert([a, b], L, then, donothing).
L = a then b then donothing
yes

?—- convert([a, b, c¢], L, +, 0).
L = a+ (b+(c+0))

ves
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Ta&éwvopnon Alotwv

OewpeLtal OTL UTIAPXEL OPLOMEVN ML OXEON
dtataénc gt (X, Y) petalL otowxeiwv. M.x. yla
aplBpuouc:

gt (X, Y) :— X > Y.

e
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MeBobdoc puoaAidbac (bubblesort)

bubblesort (List, Sorted) :-
swap (List, Listl),

I
4

bubblesort (Listl, Sorted).
bubblesort (Sorted, Sorted).

swap ([X, Y|Rest], [Y, X|Rest]) :-
gt (X, Y).

([Z|Rest], [Z|Restl]) :-
swap (Rest, Restl).
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MeBobdoc puocaiidac (bubblesort),
OUVEXELA

* Bpec 6UO oUVEXOUEVA OTOLXELO TNC TIPOC
taélvopnon Atotog ta omnoia elvoll og AaBoc
dtataén ko avtipetabeoe ta. Autn n
Stadikaoia va emavalapavetol HEXPLS OToU
dev umopet va Bpebel teTolo (euyapt
OTOLXELWV.

% HyAwooo npoypoppatiopol Prolog
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MeBobdoc eloaywync (insertsort)

insertsort ([], []).
insertsort ([X|Tail], Sorted) :-
insertsort(Tail, SortedTail),
insert (X, SortedTail, Sorted).

insert (X, [Y|Sorted], [Y|Sortedl]) :-

gt (X, Y),

!
o

insert (X, Sorted, Sortedl).
insert (X, Sorted, [X|Sorted]).
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MeBobdoc eloaywync (insertsort),
OUVEXELA

* Mo va taélvounBel pia Alota apkel va
TaélvopunBel n oupa TNC KOl 0T CUVEXELA VAL
eloaxBel n kepaAn otnv KataAAnAn B6€on tNn¢
TAELVOUNLEVNC OUPOLC.

1. Na ocuykplBouUv ot amodooelc tnc bubblesort kai
TNC insertsort.

2. N mooo peyalec Aloteg pmopouv va
xpnotpormown®ouv ot bubblesort kot insertsort
XwpLic va exeL mpoBAnua to cvotnua Prolog rmou
XPNOLUOTIOLELTE;
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[pnyopn neBodoc (quicksort)

quicksort ([], [1]).

quicksort ([X|Tail],
Sorted) :-

split (X, Tail,
Small, Big),

quicksort (Small,
SortedSmall),

quicksort (Big,
SortedBiqg),

append (SortedSmall,
[X| SortedBig],
Sorted) .

" HyAwooa mpoypappatiopol Prolog

split (X, [1, [1, []).
split (X, [Y|Tail],
[Y|Small], Big) :-
gt (X, Y),

I
4

split (X, Tail,

Small, Big).
split (X,

Small,

[Y|Tail],
[YIBig]) :-

split (X, Tail,
Small, Big).
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['onvopn peBodoc (quicksort),
OUVEXELA

e [l va ta taélvounBel pia Alota apketl va
SLoXWPLOTEL N oupa TNC o€ dUO AloTEC, pia va
TIEPLEXEL TOL OTOLYELAL EKELVA TTOVU ELvOlL
LLKPOTEPO OO TNV KEPAAN KAl N AAAN eKElva
Tou €lval peyaAvtepa n loa amo tnv Kepan,
oTn ouvexela va taélvopunBouv oL U0 AUTEC
Alotec kal TEAOC va cuvevwBouv
rnopepBarlovrog petaéL toug TNV KEPaAn NG
apxLkNc Alotoc.
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H guicksort pe Atotec dtadpopwv

[5I 3’ 7I 8I 1I 4I 7I 6]

obnyoc: 5

\4

[3I 7I 8I 1I 4’ 7I 6]

/ =5

(3,1, 4] [7,8,7, 6]
Taélvopnon TaElvopnon
[1, 3, 4] [6,7,7, 8]
odnyo

[1I 3) 4) 5I 6’ 7) 7) 8]
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H guicksort pe Aloteg Stadopwy,
OUVEXEL

quicksort (List, Sorted) :-

quicksort2 (List, Sorted-[]).

quicksort2([], 2-2).

quicksort2 ([X|Tai1l], Al-22) :-
split (X, Tail, Small, Big),
quicksort2 (Small, Al-[X|A2]),
quicksort2 (Big, A2-7Z2).

1. TMowa eivat n oxetikn anodoon tnG quicksort, 1000 Ao MAEUPAS
XWPOU OGO KoL OO TTAEUPAC XPOVOU, av OUYKPLBEL pe TIc bubblesort
Kol insertsort;
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Miow aAAn peBodoc taévopunonc slvol
Nnmergesort

e JUpdwvA LE QUTAV:

Mo va taélvounBet pla Alota apkel va SlalpeBel oe
Vo mepinov Loounkelg Aiotec (bladopa punkwv 0 N
1), auTEC oL Alotecg peta va taflvopunBoulv Kol oTo
TEAOC VOl CUYXWVELOOUV.

* Na vAomotnBel og Prolog autn n nebBodoc kau
va ouYKpLOel n armodoon tNG LE AUTH TNC
quicksort.
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Auvadika Oevtpa (Binary trees)

* Mua aAAn opyavwon yta cUVOAOL OTOLXELWV OVTL
yLa TG AloTEC.

* Eva Suadlko SEvTpo elte elval KEVO €ltTe
aroteAeltal ano tn pida Tou, Eva apLoTEPO
uTtodevTpo Kat Eva 6€ELO UTTOOEVTPO.

* [la tnVv avanopactaocn Suadlkwyv SEVTpwV
otnvProlog amattovuvtat Eva cupBoAo yla To Kevo
devtpo (€otw nil) ko eva cUpBoAo dounonc
Nn¢ ptloc pe ta 6vo vmodevipa (Eotw t)

G
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Avadika devipa (Binary trees),
OUVEXELA

OpLOTEPO

: oeklo - -
Lmobevipo .~ N unosévrpo Lt b, nil),

C,
nil))

<& tt(nil, d, nil),

AN AN
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>Tolxelo peAocg evoc duadikou OEvVTpou

(1/5)

in(X, t(, X, )).

in (XI t(LI I _)) ‘-
in(X, L).
in (Xr t( roo_r R)) :-

in(X, R).
?—- 1n(X, nil).

t(t(nil, b, nil), a, t(t(nil, 4, nil), c,
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>tolxelo pelocg evoc duadikou OEvVTpou

(2/5)

?- T = t(t(nil, b, nil), a, t(t(nil, d, nil), c,
nil)),

in(e, T).
no

?- T = t(t(nil, b, nil), a, t(t(nil, d, nil), c,
nil)),

in(X, T).

XooH X H
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>tolxelo pelocg evoc duadikou OEvVTpou

(3/5)
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2tolxelo pEAOC evoc Suadlkou OEVTPOU

(4/5)

* Eva pn kevo duadwko dévtpo t (Left, X, Right) Aféyetal otl
elvall ToElvopunEVO armo ta aplotepad mpoc ta HeELd av oAa T
otolxela Tou utodevipou Left gival LIKpOTEPA Ao To X, O T
otolxeia tou utodevipou Right eival peyalltepa amod to X Kot ta
urtobévtpa Left kat Right elval emiong taélvopunueva amo ta
apLotepa mpocg ta Se€Lla. (Oswpeitat OtL HEV UTTAPYEL KATIOLO
oToLlxelo oto apxko devtpo dUo dopec). Eva tetolo Suadiko devtpo
Aeyetat Suadiko Ae€iko (binary dictionary).

* T[lx.
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2tolxelo pEAOC evoc Suadlkou OEVTPOU

(5/5)

* Eva Suadiko Ae€Lko elval ro amodotikn doun
aro eva artAo Suadko OEvTpo, adou yia va
Bpebel av kamolo otolxelo Bploketol oto
devtpo dev xpelaletal va SLaoyLoBel
oAOKANpPoO (0TN XEPOTEPN TtEPLITTWON).

e AUTO €lval TOOO TILO TTOAU OWOTO OCO TILO
looluylopevo (balanced) sivatl to 6€vtpo.

* Evyevel n avalntnon ival mo peyain os
dvadika Ae€ika peyaAlvtepou LY ouc (height).
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>tolxelo pelocg evoc duadkov AeéLkou

in(X, t(, X, )).

(1/4)

in(X, t(Left, Root, Right)) :-

gt (Root, X),

in(X, Left).

in(X, t(Left, Root, Right)) :-

gt (X, Root),

in (X, Right).
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>tolxelo pelocg evoc duadkov AeéLkou

?- 1n(6, t(t(t(nil,
Sy
t(t(nil,

8,
t(nil,
yes

?—- 1n(2, t(t(t(nil,
Oy
t(t(nil,

8,
t(nil,
no

(2/4)

nil), 3, t(nil, 4, nil)),
t(nil, 7, nil)),

nil)))) .

nil), 3, t(nil, 4, nil)),
t(nil, 7, nil)),

nil)))).
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>tolxelo pelocg evoc duadkov AeéLkou
(3/4)

?- 1in(5, D), in(3, D), in(8

D = t(t( 0083, 3, 0084), (5)
> (3) (8)
t( 0085, 8, 0086)) /< X
yves 0083 0084 0085 0086

?- in(3, D), in(5, D), in(8, D).

8, 0085 0086

] yes
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>Tolxelo pEAOC evoc Suadikou Ae€kou

(4/4)

1. NaopwbBbolvitabinarytree (Object) kat
dictionary (Object) €tolwote va eivatl aAndn av 1o Object eival
Suadiko evtpo 1 Suadiko Ae€Lko avtiotolya.

2. NoaoploBeito height (BinaryTree, Height) €toLwote va
uTtoAoyilel to VP og evoc Suadikov devipou. (To UPoc Tou kevou SEvipou
glva 0).

3. NaopwoBeito linearize (Tree, List) €TtolLwoTeVA CUAAEYEL OAQ
Ta otolxela tou duadikol Sévipou Tree otn Alota List.

4. Naoploteitomaxelement (D, Item) €toLwoTe To Item va lval to
peyaAutepo otolxeio tou duadikou As€kou D.

5. Na enektabel 0 oplopog tou in/ 2 ya tnv avalAtnon oToeiwv pEca oe
Suadika Ae€Lka £ToL WOTE va emLoTPEDEL Kal TNV akoAouBia kOpPwv amo
TN pila Tou Ae€lkou PEXPL TO OTOoLXELO IOV BpEBNKE
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Etcaywyn kat dtaypodn KopPBwv oe
SuadLko As€wko (1/5)

* Ewoaywyn koppBou og puAio
addleaf (nil, X, t(nil, X, nil)).
addleaf (t (Left, X, Right), X, t(Left, X, Right)).

addleaf (t (Left, Root, Right), X, t(Leftl, Root,
Right)) :-

gt (Root, X),
addleaf (Left, X, Leftl).

addleaf (t (Left, Root, Right), X, t(Left, Root,
Rightl)) :-

gt (X, Root),
addleaf (Right, X, Rightl).
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Elcaywyn kot Staypadn KOUBwv o€
SuadLko Ae€wko (2/5)

D1 D2

® D ® @{

ho

@/%

?— addleaf (t(t(nil, 3, nil), 5, (nil,
D2),

addleaf (D2, 7, D3), addleaf (D3, 4, D4).

8, nil)), 6,
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Etcaywyn kat dtaypodn KopPBwv oe
SuadLko As€wko (3/5)

* Altaypadn kKopBou amo puAlo
delleaf (D1, X, D2) :-
addleaf (D2, X, D1).

e Aev gival xpnowun vt 6&v eival anopaitnto
0 KOpPoc¢ x tou Bghoupe va dtaypadoupe va
elval GUAANO TOU b1.

e
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Etcaywyn kat dtaypodn KopPBwv oe

SuadLko Ae€ko (4/5)

e Alaypadn kopBou amnod onovdnNmoTte

) / X}K
dlLaypupn X
—_—
/\ (9

Sn T An

Left Right Left Right

AV KATIOLO OTIO TA Left N Right EVAL nil, TOTE

TO AAAo amAwc pmopel va ouvdeBel oto a. Av oxL:

'/—‘\‘
dLaypaen X \*’ peta@opi/zg/£:>
\

Left Right Left Right Left Rightl
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Etcaywyn kat dtaypodn KopPBwv oe
SuadLko Ae€wko (5/5)

del (t(nil, X, Right), X, Right).

del (t (Left, X, nil), X, Left).

del (t (Left, X, Right), X, t(Left, Y, Rightl)) :-
delmin (Right, Y, Rightl).

del (t (Left, Root, Right), X, t(Leftl, Root, Right)) :-
gt (Root, X),
del (Left, X, Leftl).

del (t (Left, Root, Right), X, t(Left, Root, Rightl)) :-
gt (X, Root),
del (Right, X, Rightl).

delmin(t (nil, Y, Right), Y, Right).
delmin (t (Left, Root, Right), Y, t(Leftl, Root, Right)) :-
delmin (Left, Y, Leftl).
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Elcaywyn Kc')uBou otn plla

I'Ipooer]Kr] TOU X otn pilo Tou b

(>\ °,f

e L =11 L2 e R=RI R2

 OAa ta otowxeio tou 11 elvat * OAa ta oTOLXELD TOU R1I
LLLKPOTEPO TOU x TIOU €ivall elvall LLKPOTEPA TOU x TIOU
LULKPOTEPO OO OAQL TAL glvall LLKPOTEPO OO OAaL Tal
OTOLYXELO TOU 12 OTOLXELO TOU r2
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Elcaywyn kopBou otn pida, cuveXeLa

addroot (nil, X, t(nil, X, nil)).
addroot (t (L, Y, R), X, t(Ll, X, t(LZ2, Y, R))) :-
gt (Y, X),
addroot (L, X, t(Ll, X, L2)).
addroot (t (L, Y, R), X, t(t(L, Y, R1), X, R2)) :-
gt (X, Y),

addroot (R, X, t(R1l, X, R2)).
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Etcaywyn kopBou omoudnmote (un
VTETEPLLVLOTLKA)

o va eloaxBel évag koppog  2dd(free, X, Newlree) :-

x 0€ €V SUAOLKO AEELKO D
apkKel elte va eloayBel
otn plla tou o, €ite oTO
aPLOTEPO UTIOSEVTPO TOU
p (atv n pila Tou b elval

addroot (Tree, X,
NewTree) .

add(t (L, Y, R), X, t (L1,
Y, R)) :-

gt (Y, X),

add (L, X, LI1).

LeyaAUTEPN ATIO TO x),
elte oto 6e€l0 umodevtpo
Tou b (av n pila Tou o
glval HLKpOTEPN ATTO TO x).

add (t (L, Y, R), X, t(L, Y,
R1)) :-

gt (X, Y),

add (R, X, RI1).
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Elocaywyn koppou onovdnmote (Un
VTETEPLLVLOTLKA), CUVEYXELAL

H dtadikaoia add pmopel va xpnotuomnolnBet kot
avtiotpoda, SnAadn yia tn dStaypadn otolxeiov amo
omouONTOoTE.

?- add(nil, 3, Dl1), add(Dbl, 5, D2),
add (b2, 1, D3), add(b3, o, D), add(DD, 5, D).

DD =
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2XNUOTIKN eKTUTIWON duadLKoU
dEvIpou
(5)

——————————————————
IIIIII
IIIIII

show (Tree) :- show?2 (Right, IndZ2),

show?2 (Tree, 0). spaces (Indent),

write (X),

show?2 (nil, ) . nl,

show? (t (Left, X, Right), show? (Left, Ind2).
Indent) :-

Ind2 is Indent+2, spaces |
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2XNUOTIKN eKTUTIWON duadLKoU
OEVTIPOU, CUVEXELAL

* Na ypadel o Prolog dtadikaoia oxnUATIKAG
eKTUTIWONC SUAOLKWV SEVTPWVY, AAAA LE TOV
KAOLOLKO IpocavaTtoALlouo (N pila otnv
KOpudr), TO ApLOTEPO UTTOOEVTPO OPLOTEPQA KOl
10 6€&L0 utobevtpo OelLa).

e
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'padol (Graphs)



AvamapoaoTaoELl YpOoPwV

connected(a, b).

connected (b, c). - leyovota

Gl = graph([a,b,c,d],

[e(a,b), e(b,d),

e(b,c), e(c,d)]). | DOMES

.

Gl = [a->[b], b->[a,c,d], Aebopevwy

c—->[b,d], d->[b,c]]
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AvVaTtiapaoTAOELC KATEVOUVOUEVWVY
vpadwv (LLE KOOTOC AKUWV)

arc(s, t, 3).

arc(t, v, 1). ,
- leyovota

arc(u, t, 2).

G2 = digraph([s,t,u,v],
[a(s,t,3), a(t,v,1),
a(t,u,b), a(u,t,2), AouEg

a(v,u,2)]1) [ AebopEvwv

G2 = [s->[t/3], t-=>[u/5,v/1],

u->[t/2]1, v->[u/2]] )
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EUpeon povomatiov o€ ypado

______________

Graph = graph (Nodes, Edges)

path (A, Z, Graph, Path) :-

pathl (A, [2Z], Graph, Path).
pathl (A, [A|Pathl], Graph, [A|Pathl]) :-

node (A, Graph).
pathl (A, [Y|Pathl], Graph, Path) :-

adjacent (X, Y, Graph),

not member (X, Pathl),

pathl (A, [X, Y|Pathl], Graph, Path).
adjacent (X, Y, graph (Nodes, Edges)) :-

member (e (X, Y), Edges) ; member (e(Y, X), Edges).

H yAwooa npoypappatiopov Prolog
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EUpeon povornatiov Hamilton

e (povomatl Ywpic KUKAOUC
nov meplthapBavel 6Aouc touc KOpBouc Tou ypadou)
hamiltonian (Graph, Path) :-
path( , , Graph, Path),

covers (Path, Graph).
covers (Path, Graph) :-

not (node (N, Graph), not member (N,
Path) ) .

node (N, graph (Nodes, ) ) -

member (N, Nodes).

%% HyAwooo mpoypoppatiopol Prolog
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EUpeon povonatiou pe kootoc (1/3)

path (A, Z, Graph, Path, Cost) :-
pathl (A, [z], 0, Graph, Path, Cost).

pathl (A, [A|Pathl], Costl, Graph, [A|Pathl], Costl) :-
node (A, Graph).

pathl (A, [Y|Pathl], Costl, Graph, Path, Cost) :-
adjacent (X, Y, CostXY, Graph),
not member (X, Pathl),
CostZ2 1s Costl+CostXY,
pathl (A, [X, Y|Pathl], Cost2, Graph, Path, Cost).

adjacent (X, Y, CostXY, graph (Nodes, Edges)) :-
member (e (X, Y, CostXY), Edges) ;
member (e (Y, X, CostXY), Edges).

H yAwooa mpoypappotiopol Prolog 256



EUpeon povonatiou pe kootoc (2/3)

e EUpeon povomatioU EAAXLOTOU KOOTOUC OTTO
nodel O& node2

?—- path (nodel, nodeZ, Graph, MinPath, MinCost),
not (path(nodel, node2Z, Graph, , Cost),

Cost < MinCost).
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EUpeon povornatov pe kootoc (3/3)

 EUpeon povomatloU PEYLOTOU KOOTOUC
HeToéL Tuyolwv KOUPwv

?—- path( , , Graph, MaxPath, MaxCost),

not (path( , , Graph, , Cost), Cost > MaxCost).
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Aevtpo avamtuéng (spanning tree)
vpadou
* Evac ypadoc Acyetal ouvdedepevoc (connected)
av ylo kaBe (euyapl KOUBWV TOU UTIAPXEL LOVOTIATL
TTOU TOUC OUVOEEL.
e Eva devtpo avamtuéng evog cuvoedEEVOU
ypadou slval Evac ypadoc HE TLC LOLEC KOPUPEC
Tou:
— elval ouvbdedeuevocg

— Ol OKUEC TOU €lval Kol LKLEC TOU apXLKOU

— Oev TePLEXEL KUKAOUG
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Agvtpo avarntuénc (spanning tree)
VPAdOU, CUVEYXELAL

Graph = [a-b, b-c¢, c-d, b-d]

SpanningTree = [a-b, b-c, c-d]

[a-b, b-d, b-c]

e Y’ eva O€vTpo avamntuéng, omtoloocdNmote KOUPBOC
WtopEL va eivall n pila tou
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EUpeon 6evipou avamtuéng evoc
vpadou (1° tpormnoc)

stree (Graph, Tree) :-
member (Edge, Graph),
spread ([Edge], Tree, Graph).

spread (Treel, Tree, Graph) :-
addedge (Treel, Tree?, Graph),
spread (Tree?2, Tree, Graph).

spread (Tree, Tree, Graph) :-

not addedge (Tree, , Graph).

s " HyAwooa mpoypappatiopol Prolog
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EUpeon 6EvTpou avamtuénc eVOC
vpadou (1°¢ tpomoc), cuveXEL

addedge (Tree, [A-B|Tree], Graph) :-
adjacent (A, B, Graph),
node (A, Tree),

not node (B, Tree).

adjacent (Nodel, Node2, Graph) :-
member (Nodel—-NodeZ2, Graph) ;
member (NodeZ2-Nodel, Graph).

node (Node, Graph) :-
adjacent (Node, , Graph).
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EUpeon 6evtpou avamtuénc evoc
vpadou (2oc¢ tpomoc) (1/3)

stree (Graph, Tree) :-
subset (Graph, Tree),
tree (Tree),
covers (Tree, Graph).
tree (Tree) :-
connected (Tree),
not hasacycle (Tree).
connected (Graph) :-
not (node (A, Graph), node (B, Graph),
not path (A, B, Graph, )).
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EUpeon 6evtpou avamtuénc evoc
vpadou (2oc¢ tpomoc) (2/3)

hasacycle (Graph) :-
adjacent (Nodel, NodeZ2, Graph),

path (Nodel, NodeZ, Graph, [Nodel, X, Y| 1).

covers (Tree, Graph) :-

not (node (Node, Graph), not node (Node,
Tree) ) .

%% HyAwooo npoypoppatiopol Prolog
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EUpeon 6evipou avamntuéng evoc
vpadou (2oc¢ tpormnoc) (3/3)

* AV TO KOOTOC €VOC OEVTPOU AVATITUENC €Lval TO
aBpoLoHATWY KOOTWYV TWV OKUWV TOU, Va
BpeBei yLa 6edopevo ypado UE KOOTN OTLC
aKHEC TO SEvTpo avamtuénc LE TO EAAYLOTO
KOOTOC.

: ‘i‘ H yAwooa npoypappatiopov Prolog
N
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To mpoPAnua tng (ePpag (1/3)

e [levte avBpwrol SLapopeTKWV €BVIKOTATWV
LLEVOUV O€ TIEVTE CUVEXOMEVA OTILTLOL EVOC
Spopou.

* O kaBevac toug £xel OLAPOPETLKO EMAYYEAUQ,
TOU apeoel SLOPOPETLKO TIOTO KoL EXEL
SLopOoPETIKO Katolkidlo (wo.

* Ta mevte onitia €xouv SLAPOPETLKA XPWHOTA.

e EmumtA€ov loyuouv:
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To mpoPAnua tng (ePpag (2/3)

. O AyyAOoC HEVEL OTO KOKKLVO OTLTL.

. O lommavoc €xeL eva okUAO.

w N -

. O MNanwveloc eival {wypadoc.

4. O Ita\o¢ Ttivel Toal.

5. O NopBnyoc HEVEL OTO TIPWTO OTTLTL.

6. AUTOC TTOU LEVEL OTO TIPACLVO OTILTL TILVEL KADE.

7. To mpaotlvo oritt eivatl de€La amo 1o acmpo.

%% HyAwooo mpoypoppatiopol Prolog

267



To mpoPAnua tng (ePpag (3/3)

8. O yAUTTNC £XEL CAALYKAPLAL.

9. O dumAwpatng (el oTo KiTPLVO OTtiTL.

10. AUuTOC TTOU JEVEL OTO ECOLLO OTILTL TILVEL YaAQL.
11. O NopBnyoc pevel SimAa oto UIAE OTtiTL.

12. O BLoAloTAC Ttivel ppouTOXUUO.

13. H aAemou Bpiloketan SimAa amo 1o yLatpo.

14. To aloyo Bploketal SimAa oo to SuTAwpaTn.
* [loloc €xeLtn (EPpa;

* [lolog TtivelL vepo;
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1°¢ tpormoc (vevvnoe Kol SoKlpooe)

(1/8)

go (ZebraOwner, WaterDrinker)
generate (People),
test (People),
member ( (ZebraOwner, , zebra, , , ), People),

member ( (WaterDrinker, , , water, , ), People).

nationalities([english, spanish, japanese, 1italian,
norwegian]) .

professions ([painter, sculptor, diplomat, violinist,
doctor]) .

animals ([fox, dog, snails, horse, zebral).
drinks ([water, tea, coffee, milk, fruit juilce]).
house colours([red, green, white, yellow, blue]).

house ids ([1, 2, 3, 4, 5]).
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1°¢ tpormoc (vevvnoe Kol SoKlpooe)
(2/8)

generate (People) :-
nationalities (NList),
professions (PList),
animals (AList),
drinks (DList),
house colours (CList),
house 1ds (HList),

generate people(People, NList, PList,
Al.ist, DLisft,

CList, HList).
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1°¢ tpormoc (vevvnoe Kol SoKlpooe)

(3/8)

generate people([ (N, P, A, D, C, H) |More], NList,
PlList, AList, DList, CList, HList) :-
delete (N, NList, NRem),
delete (P, PList, PRem),
delete (A, AList, ARem),
delete (D, DList, DRem),
delete (C, CList, CRem),
delete (H, HList, HRem),
generate people (More, NRem, PRem, ARem, DRem,

CRem, HRem).
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1°¢ tpormoc (vyevvnoe Kot SoKlpooe)
(4/8)
(1, 1, [,

generate people([], [1, (1, [1).

delete (E, [E|Rem], Rem).
delete(E, [H|T], [H|Rest]) :-
delete(E, T, Rest).
test (People) :-
rulel (People), ruleZ(People),
rule3 (People), ruled (People),
(

rule’/ (People

) )
) )
ruleb (People), ruleb6 (People),
), rule8 (People)
)

14
rule9 (People), rulelO (People),
rulell (People), rulel2 (People),
rulel3 (People), ruleld (People)
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1°¢ tpormoc (vevvnoe Kol SoKlpooe)

(5/8)

member ( (english, , , , red, ), People).

rulel (People) :-

rule? (People) :-

member ( (spanish, , dog, , , ), People).
rule3 (People) :-

member ( (Japanese, palnter, , , , ), People).
ruled (People) :-

member ( (1talian, , , tea, , ), People).
ruleb (People) :-

member ( (norwegian, , , , , 1), People).

rule6 (People) :-

member (( , , , coffee, green, ), People).
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1°¢ tpormoc (vevvnoe Kol SoKlpooe)

(6/8)

member ( ( , y _+ _, 9reen, I1DG), People),

rule’ (People) :-

member(( , , , , white, IDW), People),
rightof (IDG, IDW).
rule8 (People) :-

member (( , sculptor, snails, , , ),
People) .

rule9 (People) :-

member (( , diplomat, , , yellow, ),
People) .

rulelO (People) :-

member ( ( , , , milk, , 3), People).
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1°¢ tpormoc (vevvnoe Kol SoKlpooe)

(7/8)

member ( (norwegian, , , , , IDN), People),

rulell (People) :-

member (( , , , , blue, IDB), People),

nextto (IDN, IDB).
rulel? (People) :-

member (( , violinist, , fruit juice, , ), People).

rulel3 (People) :-
member (( , doctor, , , , IDD), People),

member (( , , fox, , , IDF), People),

nextto (IDD, IDF).

ruleld (People) :-
member (( , diplomat, , , , IDD), People),

member (( , , horse, , , IDH), People),

nextto (IDD, IDH).
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1°¢ tpormnoc (yevvnoe kat Sokipooe)

(8/8)

nextto (X, Y) :-
rightof (X, Y) ;
rightof (Y, X).

rightof (2, 1).
rightof (3, 2).
rightof (4, 3).
rightof (5, 4).
member («....oc0u...

OKOMOL TIEPLUEVW
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2°¢ tpomoc (doKlpaoe Kal YEvvNoE)

(1/5)

go (ZebraOwner, WaterDrinker)
nationalities (People),
test (People),

generate (People),

member ( (ZebraOwner, , zebra, , , ), People),
member ( (WaterDrinker, , , water, , ),
People) .
nationalities ([ (english, , , , , ),
(spanish, , , _, _ , ),
(Japanese, , , , _, )y
(italian, , , , ., ),
(

norwegian, , , , _, )1).
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2°¢ tpomoc (doKlpaoe Kal YEvvNoE)

(2/5)

professions(......o....

AnNImals (v veeeeeeeeeennn

house colours(.........
house ids(.............
generate (People) :-
professions (PList),
animals (AList),
drinks (DList),
house colours (CList),
house 1ds (HList),

generate people (People, PList, AList, DList,
CList, HList).
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2°¢ tpomoc (doKlpaoe Kal YEvvNoE)

(3/5)

generate people([ , P, A, D, C, H) [More],
PList,

AlL.ist, DList, CList, HList) :-
delete (P, PList, PRem)
delete (A, AList, ARem)
delete (D, DList, DRem),
delete (C, CList, CRem)
delete (H, HList, HRem)

generate people (More, PRem, ARem, DRem,
CRem, HRem).

generate_people (], T[], [1, (1, []l, []).
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2°¢ tpomoc (doKlpaoe Kal YEvvNoE)

(4/5)

rulel (..o eeee.. rule2 (v.e.eeeee...
rule3 (..., ruled (......00...
rulebS(.....0.0 ... ruleo (v..e.eeeee...
rule7 (.o..eee.ee... rule8(....eeeee...
rule9(........... rulelO(....o00...
rulell (.......... rulel?2(..........
rulel3(.......... ruleld (....oue...
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2°¢ tpormoc (bokipaoe kot yEvvnoe)

(5/5)

?—- go(Z, W).
Z = Japanese

W = norwegilian
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To mMPOBANLA TWV LEPOTTOOTOAWV KoL
kKaviBaAwv (1/8)

* Tpelc LepamooToAoL Kat TPELC KaviBaAol mpemeL va
Sdlaoxiloouv eva OTAUL. YTIAPXEL Lot Bapka n omtola xwpaeL
U0 to oAU atopa.AnAadn, omoloodNMOTE CUVOUACHOC
€VOC N OUV0 LEPATIOOTOAWYV N KAVIPAAWV UTOPEL va
taédePeL pe tTn Bapka armo tn pio 0xOn otnv AAAn.

e To mpoBAnua eivat va petodepBouv 0AoL oL LEpartooToAol
Kol oL KawvifaAoL amo tnv aplotepn 0x0On otn Sl €10l
WOTE O€ KAaUla TeplmTwon Kol 0€ Kapia 0xOn va umtapxouv
LEPOTTOOTOAOL TTOU va £ivall AlyoTtepOoL 0€ aplBo armo Toug
kaviBaAouc (ylati tote ol devtepol Ba utepLoYVCOUV KAl ...
KA TOUC Opeen).

* Na emwvonBel eva oxedlo (plan) yia va ertiteuyBel n
(ntoupevn petadopd PE achAAELD
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To mMPOBANLA TWV LEPOTTOOTOAWV KoL
KaviBaAwv (2/8)

* [MpofAnua avalntnonc o€ XwWPO KATAOTACEWVY
* AvamapaoToon KOG KATAOTOONC

* Meplypadn Suvatwy PETATITWOEWV

e Artoduyn KUKAwV

 MetaBaon amno plo apxLKn KOTaotoon o€ pla
TEALKN
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To mMPOBANLA TWV LEPOTTOOTOAWV KoL
kKaviBaAwv (3/8)

state (MB, CB, B) T1.X.
state (3, 1, left)

e MB: aplOuoc LepamooTtoAwyv left right
otnv 0xOn mou PBploketal n
Bapka MMM
B
e CB: apOpoc kaviaiwv otnv C cC

0xOn mov Bpiloketal n Bapka

* B: n oxBn mou PBploketal n
Bapka
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To mMPOBANLA TWV LEPOTTOOTOAWV KoL
kKaviBaAwv (4/8)

plan (Plan) :-
move (state (3, 3, left), state(3, 3, right),
[state (3, 3, left)], Plan).

move (State, State, Plan, Plan).

move (Statel, State3, Planl, Plan3) :-
Statel \= State3,
legal move (Statel, StateZ2),
not member (State?2, Planl), /* define it */
append (Planl, [State2], Plan2), /* define it */
move (State?2, State3, Plan?2, Plan3).
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To mMPOBANLA TWV LEPOTTOOTOAWV KoL
kaviBaAwv (5/8)

legal move (state (MB1, CB1l, Bl), state(MB2Z2, CBZ,
BR2)) :-

opposite (Bl, BZ2),

travel (MT, CT),

MT =< MB],

CT =< CB1,

MBZ2 is 3-MB1+MT,

CB2 1s 3-CB1+CT,

((MB2 =\= 0, MB2 >= CB2) ; MB2 =:= 0),
((MB2 =\= 3, MB2 =< CB2) ; MB2 =:= 3)
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To MPOPLANUA TWV LEPATIOOTOAWV KOLL
kKaviBaAwv (6/8)

opposite (left, right).

opposite (right, left).

travel (1, 0O). travel (0, 1).
travel (2, 0). travel (1, 1).
travel (0, 2).
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To mMPOBANLA TWV LEPOTTOOTOAWV KoL
kaviBaAwv (7/8)

?- plan(Plan).

Plan = [state(3, 3, left), state(l, 1, right), state (3, 2,
left),

state (0, 3, right), state(3, 1, left), state(2, 2,
right),

state (2, 2, left), state(3, 1, right), state(0, 3,
left),

state (3, 2, right), state(l, 1, left), state(3, 3,
right) ]
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To mMPOBANLA TWV LEPOTTOOTOAWV KoL
kKaviBaAwv (8/8)

MMM
CCC

MMM

MM
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0L
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MC

MM
cC

MMM
CcC

0L

CccC

CcC

MC

MM
CcC

CcC

—_—
MMM

MMM
CCC
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Evac peta-6teppnveac yia tnv Prolog

cl (member (X, [X|_]), []).
cl (member (X, [ |L]), [member (X, L)]J]).
execute ([]) .

execute ([Goal|Goals]) :-
cl (Goal, Body),
append (Body, Goals, NewGoals),

execute (NewGoals) .
?—- execute ([member (X, [1, 2, 31),

member (X, [2, 3, 4]1)1]).
X = 2 ->
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>UPOoAN mapaywyilon (1/2)

diff(C, X, 0) :- integer (C).

diff (X, X, 1).

diff (U+v, X, DU+DV) :- diff (U, X, DU),
diff (v, X, DV).

diff(-U, X, -DU) :- diff (U, X, DU).

diff (U-V, X, DU-DV) :- diff (U, X, DU),
diff (v, X, DV).

diff (C*U, X, C*DU) :- integer(C),

diff (U, X, DU).
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>UPOoALN apaywyion (2/2)

diff (U*v, X, U*DV+V*DU) :- diff (U, X, DU),
diff (v, X, DV).
diff (U/v, X, (V*DU-U*DV)/V"2) :- diff (U, X, DU),
diff (v, X, DV).
diff(u~Cc, X, C*U”(C-1)*DU) :- integer(C),
diff (U, X, DU).
diff(sin(U), X, cos(U)*DU) :- diff (U, X, DU).

?- diff (3*x"2+x/sin(x), x, Diff).
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[Mpoocopolwon AOYIKWY KUKAWUATWV

(1/4)

circuit(cl, nor (and(nt(X), Y),
nand (or (X, Y), 2)),
(X, Y, Z]).

. po

@ ) > Out

S
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[Mpoocopolwon AOYIKWY KUKAWUATWV
(2/4)
0, 1]

), circ(C, Out).
?- circuit(cl, C, Inputs), circ(C, 1).

?- clircuit(cl, C, Inputs), circ(C, Out).
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[Mpoocouolwon AOYIKWV KUKAWUOTWY

(3/4)

circ(l, 1) := 1.

circ (0, 0) =:= 1.

circ(and (X, YY), 1) :- circ(X, 1), circ (Y,

1) .

circ(and (X, YY), 0O0) :- circ(X, 1), circ(Y,
0).

circ (and(X, Y), 0) := circ(X, 0), circ(Y,
1) .

circ(and (X, YY), 0) :-= circ(X, 0), circ(Y,
0) .
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[Mpoocouolwon AOYIKWV KUKAWUOTWY

(4/4)

circ(or (X, YY), 1) :- circ(X, 1), circ(Y, 1).
circ(or (X, YY), 1) :-= circ(X, 1), circ(Y, 0).
circ(or (X, YY), 1) :- circ(X, 0), circ(Yy, 1).
circ(or (X, YY), 0) := circ(X, 0), circ(Yy, 0).
circ(nt(X), 1) :- circ(X, 0).

circ(nt(X), 0) := circ(X, 1).

circ (nand (X, YY), Z) :- circ(nt(and(X, Y)), Z2).

circ(nor (X, Y), Z) :— circ(nt(or(X, Y)), 2Z).
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Katavonon ¢duowknc vAwoooc (1/6)

:— op (190, vfx, =:).
:— op (180, vyix, ==>).
:— op (170, vfx, &).

sentence (L, P) :-
sentence (L, [], P).

sentence (L1, L3, P) :-
noun phrase(Ll, LZ, X, P1l, P),
verb phrase (L2, L3, X, Pl).
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Katavonon ¢duoknc vhAwoooc (2/6)

noun phrase(Ll, L4, X, Pl1, P) :-
determiner (L1, L2, X, P2, P1, P),
noun (L2, L3, X, P3),
rel clause (L3, L4, X, P3, P2).

noun phrase(Ll, LZ, X, P, P) :-
name (L1, L2, X).

verb phrase(Ll, L3, X, P) :-
trans verb(Ll, L2, X, Y, P1l),
noun phrase (L2, L3, Y, P1l, P).

s " HyAwooa mpoypappatiopol Prolog
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Katavonon ¢duowknc vhAwoooc (3/6)

verb phrase(Ll, L2, X, P) :-
intrans verb(Ll, L2, X, P).

rel clause([that|Ll], LZ, X, P1l, P1l&P2) :-
verb phrase(Ll, L2, X, P2).

rel clause(L, L, X, P, P).

determiner ([every|L], L, X, Pl, P2,
all (X): (P1==>P2)).

determiner([al|Ll], L, X, P1l, P2,
exlsts (X) : (P1&P2)) .
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Katavonon ¢duowknc vhAwoooc (4/6)

noun([man| L], L, X, man (X)) .
noun ( [woman|L], L, X, woman (X)) .
name ([john|L], L, john).
name ( ([mary|L], L, mary).

trans verb([loves|L], L, X, Y, loves(X,

trans verb([hates|L], L, X, Y, hates (X,
Y)).

intrans verb ([lives|L], L, X, lives(X)).

intrans verb ([sings|L], L, X, sings(X)).
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Katavonon ¢duowknc vAwoooc (5/6)

?- sentence([john, lives], P).

P

lives (john)
yeSs
?— sentence([mary, hates, every, man], P).
P = all( 0084): (man( 0084)==>hates (mary, 0084))
veSs
?—- sentence([a, man, that, sings, loves, mary], P).
P = exists( 0084) : ((man( 0084) &sings( 0084)) &
loves( 0084, mary))

yes
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Katavonon duoiknc yhAwoooc (6/6)

?- sentence([every, woman, that, loves, john,
hates,

every, woman, that, lives], P).

P = all( 0084): (woman( 0084) &loves( 0084,
john) ==>

all( 0086): (woman( 0086) &lives( 0086)==>
hates ( 0084,

1 0086)))

yves
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Npwta kata Baboc avalntnon (ko
epappoyeg tng) (1/2)

depth first search(States) :-

initial state(State),
depth first search(State, [State], States).

depth first search(State, States, States) :-
final state(State).

depth first search(Statel, SoFarStates, States)
move (Statel, State?),

not member (State?2, SoFarStates),
append (SoFarStates, [State?l], NewSoFarStates),
depth first search(StateZ, NewSoFarStates, States).
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MNpwTta kata Baboc avalntnon (ko
epappoyeg tng) (2/2)

member (v .oeeeeeeene..
append («..eeeeee...
Oplopot
- gEapTWLLEVOL OTTO
initial state(..... E P ’H
- TO POBANUa

final state(.......

%% HyAwooo npoypoppatiopol Prolog
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To mpoBAnpa Tou aypotn, Tou AUKOU,
TNC KATOolKaC Kol Tou Adyavou (1/4)

* Evac aypotng BeAeL va petadEpeL amo Tn pia 0xn
£VOC TTOTOOU oTNV AAAN €va AUKO, pla KaTolka Kol eval
Adowvo.

e [0 TO OKOTIO QUTO £XEL otn dLaBeon Tou pLa fapka n
orola Urmopel, puokad, va odnynOet povo armo tov 1dLo
KOLL 1 OTtolol UIMOPEL vaL XWPETEL, EKTOC ATTO TOV aypoTh,
LLOVO €va amo ta “etbn” mpoc petagdopa.

* Mwc mMpEMEeL va YIVEL N HETAPOPA ETOL WOTE TIOTE VO N
BpeBouv padl o kamola 0x0n o AUKOC Kol N KATOLKO I
N KAToika Kot To Adyovo xwplc va eivol o aypotng
nopwv (yla touc npodaveic Aoyouc);

<i\ H yAwooa rpoypappotiopoy Prolog o
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To mpoBAnpa Tou aypotn, Tou AUKOU,

TNC KATOolKOC Kol Tou Adyavou (2/4)
initial state(fwgc(l, 1, 1, 1)).

final state(fwgc(r, r, r, r)).

move (fwgc (F1, wWl, Gl1, Cl), fwgc(F2, W2, G2,
C2)) :-

opposite(Fl, F2),

((Wl = W2, G1 = G2, C1 = C2) ;
(opposite (Wl, W2), Gl = G2, Cl = C2) ;
(WL = W2, opposite(Gl, G2), Cl = C2) ;
(Wl = W2, Gl = G2, opposite(Cl, C2))),

not 1llegal (fwgc(F2, W2, G2, C2)).
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To mpoPAnua Tov aypotn, Tou AUKOU,
TNC KATOLKOC Kol Tou Adyavou (3/4)

illegal (fwgc (F, W, G, C)) :-
opposite (F, G),
(G=W,; G =2C).

opposite(l, r).
opposite(r, 1).

?- depth first search(States)
States = [fwgc(l, 1, 1, 1), fwgc(r, 1, r, 1),
fwge (1, 1, r, 1), fwgc(r, r, r, 1),
fwge(l, r, 1, 1), fwgc(r, r, 1, 1),
fwge(l, r, 1, r), fwgc(r, r, ¥, r)] ->
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To mpoPAnua Tov aypotn, Tou AUKOU,
TNC KATOLKOC Kol Tou Adyavou (4/4)

states = [fwgc(l, 1, 1, 1), fwgc(r, 1, r, 1),
fwge (1, 1, r, 1), fwgc(r, 1, r, r),
fwge (1, 1, 1, r), fwgc(r, r, 1, r),
fwge (1, r, 1, r), fwgc(r, r, r, r)]

ves

H yAwooa mpoypappotiopol Prolog 308



To mpoBAnua Twv kavatwv (1/4)

e Exoupe U0 KOVATEC, XwPLC eVOELEELC OYKOU TIEPLEXOMEVOU,
xwpntkotnTtag 8 Kat 5 Aitpwv avtiotowya.

. Ynapxst eniong 6L0L6£0Lun uio Bpuor] Qo TNV omoia ot
Kavateq UITopoUV va YEULIOUV 1] VO CUMTTANPWVOVTOLL LLE
VEPO.

e KaBe kavata eniong pmopel va yepioetl  va cumAnpwOel
LLE VEPO ATTO TNV AAAN KavaTa.

* TEAOC, pmopoupe KaBe kavata va TNV adELBOOVLLE OTO
£dadoc N otnv AAAn kavarta.

e To npoB)\n Lo elvalt va Bpeea Lot aMn)\ouxLa KLV OEWV
uera Qo TNV omolia n npwtn kavata Ba meplexeL 4 Aitpa
VEPO Kall N 6evTepPn Ba eival adela.

" “@‘ H yAwooo mipoypappatiopol Prolog 309



To mpoBAnua Twv Kavatwv (2/4)

initial state(jugs (0, 0)).
final state(jugs (4, 0)).

move (jugs (V1, V2 Jugs (W1, W2)) :-

) 1
C2 =5, L is V1+V2,

minimax (L, C2, W2), Wl is L-W2) ;

Cl = 8,

((V1 < Cl1, Wl = C1l, W2 = V2) ;
(V2 < C2, Wl = V1, W2 = C2) ;
(vi > 0, Wl = 0, W2 = V2) ;
(v2 > 0, Wl = V1, w2 = 0) 5
(

(

minimax (L, Cl1, Wl), W2 is L-W1l)).

minimax (X, Y, X) := X =< Y.

minimax (X, Y, Y) := X > Y.
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To mpoBAnua Twv kavatwv (3/4)

?- depth first search(States).
(1) States = [Jugs (0, 0), Jugs(8, 0), Jjugs(8, 5),

(2) States = [Jjugs (0, 0), Jugs(8, 0), Jugs(3, 3),
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To poBAnpa Twv Kavatwv (4/4)

(3) States = [jugs (0, 0), JjJugs(0, 5), jugs(5, 0),
Jugs (5, 5), JjJugs (8, 2), JjJugs (0, 2),
jugs (2, 0), Jugs(2, 5), Jugs(7, 0),
jugs (7, 5), Jugs(8, 4), jJugs (0, 4),
jugs (4, 0)] ->

* Na AuBel pe Baon to yeviko mAaiolo Tng mpwta Katd BaBoc avalntnong Kat to
TIPOBANHO TWV LEPATIOOTOAWV Kal KaVLBAAwWV.
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Eumelpa cvotnuata (expert systems) ko
AOVYLKOC TTPOYPOALATLOMOC



Eumelpa cuotnpota (expert systems)

(1/2)

* Eval EUMELPO CUOTNUO TIPOCOUOLWVEL TN CUUTIEPLPOPA EVOC
£l8LKoV / EUMELPOU MIPOOWTIOU OE £VOL TIEPLOPLOUEVO
YVWOTLKO Ttedlo

* [eploxeg epapuoyng
— latptkn dtayvwon
— Aldyvwon pnxavikwyv BAoBwv
— 2xebiaon
— 2UvBeon npodlaypadwv
— Ta&wvounon

 To EUMELpA CUCTHUATA ELVaL cUCTAHATA BAONC YVWOEWV
(knowledge-base systems)

314
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Eumelpa cuotnpota (expert systems)

(2/2)

* EmBupuntec SuvatoTnNTEC EUNMELPWY CUOTNUATWY
— Mapoxn e€nynoswv
— Xeplopoc aBeBainc ri/kat eAAmouc mAnpodoplag

e To Baowkotepo POLBANUA OTNV KATAOKEU EUTTELPWV
OUOTNUATWYV Elval N amoktnon tnc yvwong (knowledge
acquisition) oo tov avOpwmo-eLOLKO

e 'Eva oAU KAQOLKO epmeLlpo cuotnua eivo to MYCIN
(Buchanan, Shortliffe, '75 - ’85) yiwa tn dtayvwon
LLOAUOUOTIKWV L0BEVELWV KoL TIPOTAOELG OEPATIEVTLKNC
aAyYwyng
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Ao TWV EUTELPWV CUCTNUATWV

* Mnyxavn cupnepacpou (Inference engine)

e JUOTNMA ETILKOWWVLOC pE To Xpnotn (User
interface)

* Baon yvwonc (Knowledge base)

Knowledge | . | Inference | User
Base X engine | interface

KéAudocg epmeipwyv cUCTNUATWY
(Expert system shell)
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Avamopaotoon YVvwonc oTo EUTELPO
cuoTnpata

 Méow if-then kavovwv i} kavovwyv mapaywync (production
rules) if precondition P then conclusion C

* [MAeovektnpata if-then kavovwv
— Ztadlakn Kataokeun Baoncg yvwong
— AleukOAuvon amavtNoewy o€ EPWTAOELS “mwc” kat “yiatl”
— Avvatotnta EMEKTAONG YLa XEPLOMO aEBatng mAnpodopiog

— IKavoTIoLNTIKO HECO KWOLKOTIOINONG TNE YVWONG EVOC
avOpwrou-eLdLkou

* Xelplopog if-then kavovwv
— Me onioOwo tpomo (backward chaining)

— Me gunpooBio tpomno (forward chaining)
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Eva mpoBAnua dtayvwonc

window

kitchen

bathroom\| hall /

kitchen_dry

hall wet _:3 leak_in_bathroom
) roblem in kitchen
> P _in_

bathroom_dry

window_closed ~___ /
no_rain ______—7 no_water_from_outside

leak_in_kitchen

if kitchen dry and hall wet then leak 1n bathroom

if window_closed or no_rain then
no water from outside
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TpOTmoL TIPOCEYYLONG

OnioBla cuAoylotikn pe amnAn Prolog

OrnioBia cuAAoyLloTikn o€ PETA-ETIMESO UE
arntAn Prolog

EuntpooBia cuAAoyLloTikn o€ peTa-eTtinmedo Ue
arnAn Prolog

Xpnotipormoilnon Kamnolou KEAUPOoUC EUTELPOU
ovotnpoatoc (VAomolnpevou oe Prolog;)
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OmnioBia cuA\oyloTtikn pe artAn Prolog

(1/2)

leak in bathroom :- leak in kitchen :-
kitchen dry, problem in kitchen,

hall_wet.
no water from outside.

problem in kitchen :-
hall wet,
- hall wet.

bathroom_dry. bathroom dry.

window_closed.

no_water_from_outside o
window_closed ;

, ?— leak 1in kithcen.
no_ rain. - =
ves
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OmnioBia cuA\oyloTtikn pe artAn Prolog
(2/2)

* H onioBia cuAloylotikn pe anAn Prolog ev
elvall O TILO EVEALKTOC TPOTOC Aettoupylog if-
then kavovwv oe eumnelpa cuotnuota (Moti;)

e
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OniocBa ocuANOYLOTIKN OE PETO-
entirtedo pe anAn Prolog

op (800, fx, 1f).
:— op (700, xfx, then).
op (300, xfy, or).
:— op (200, xfy, and).
1f kitchen dry and hall wet
then leak in bathroom.
1f window closed or no rain

then
no water from outside.

fact (hall wet).
fact (bathroom dry) .

ﬁ%;fact(window_closed).

H yAwooa npoypappatiopov Prolog

is true(P) :- fact(P).
is true(P) :- if Condition
then P,

1s true(Condition) .

is true (Pl and P2) :-
1s true(P1l),

is true(P2).

is true (Pl or P2) :-
1s true(P1l) ;

1s true(P2).

?- 1s true(leak in kitchen).

yes
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EumpooBia cuAAOYLOTLKN OE ETO-
ertinedo pe amnAn Prolog (1/2)

:— op(800, ...... ...

fact(............

forward :- new derived fact(P), !, write(’'Derived: '),
write (P), nl, assert(fact(P)), forward ;
write ("No more facts’).

new derived fact (Concl) :- if Cond then Concl,

not fact (Concl),

composed fact (Cond) .
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EumpooBia cuAAOYLOTLKN OE ETO-
ertinedo pe anAn Prolog (2/2)

composed fact (Cond) :- fact(Cond).

composed fact (Condl and Cond2Z) :- composed fact (Condl),
composed fact (Cond2) .

composed fact (Condl or Cond2) :- composed fact (Condl) ;

composed fact (CondZ2) .

?—- forward.
Derived: problem in kitchen
Derived: no water from outside
Derived: leak in kitchen
No more facts

yes
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OnicOa n epnmpooOLa GUANOYLOTIKN;

* H omiocBia cuANOYLOTLKN €lval 0dNYoUEVN QIO
10 oto)o (goal driven)

* HepmpooBio culoylotikn eivat odnyovpevn
arno ta 6edopeva (data driven)

* To av n eunpooBLa N n onicBlor cUAAOYLOTLKN
elval TPOTILMOTEPN, €€apTATAL OTTO TO
OUYKEKPLUEVO TTPORANUA

* MepLKkeC POpPEC elval XpNOLLOC 0 CUVOUAGHOC
TwV 6U0 CUAANOYLOTIKWV

s , ,
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Kpttnpla emtAoync

* Exoupue oha ta debopeva umoyn pag;

e O&cloupe va amodelou e KATL CUYKEKPLULEVO 1 OEV
¢epoupe tL Behoupe va anodeléoupe

 Mnmwc o AND-OR ypadoc twv if-then kavovwyv €xeL
Alyouc apxLlkouc KOBou¢ Kot TtoAAoUC TEALKOUC;

 MATw¢ ExeL TOAAOUC apXLkoU¢ Kot Alyou ¢ TEALKOUC;

* Av ITPOKELTOL VO XPNOLLLOTIOLIOOUE EVOL CUYKEKPLUEVO
KEAUDOC EUTIELPWV CLUOTNUATWY, TL El60UC
OUAAOYLOTLKEC uTtooTNnpPLlovTal oo auTo;
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AuvototnTa nMopoxne €€ENyNoEwv

e (Nwc amobeixOnke kATL;)

° EnéKtaon TOU uéta_ is_true(Pl and P2, Proofl
Slepunvéa yia omicBia and ProofZ) :-
OUAAOYLOTIKA: is _true(Pl, Proofl),

1s true (P2, Proof2).
:— op (800, xfx, <=).
is true (Pl or P2, Proof) :-
is true (P, P) :- fact(P). 1s true(Pl, Proof) ;
1s true (P2, Proof).
is true (P, P<=CondProof) :-
if Cond then P,

1s true(Cond, CondProof).
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Xelplopoc afePainc mAnpodoplac
(1/3)

e Elooywyrn mMoooTtkou HETpOoU PeBatotntac oe
yeyovota kalt if-then kavovec: 0 Certainty 1

given (hall wet, 1).
given (bathroom dry, 1).
given (kitchen dry, 0).
given (no rain, 0.8).

given (window closed, 0)
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Xelplopoc afePainc mAnpodoplac
(2/3)

if hall wet and bathroom dry

then problem in kitchen : 0.9
1f kitchen dry and hall wet

then leak in bathroom : 1
if window closed or no rain

then no water from outside : 1
if problem i1n kitchen and no water from outside

then leak in kitchen : 1
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Xelplopoc afePainc mAnpodoplac
(3/3)

Eotw OtL opill{ovpE:

c(P1 and P2) = min(c(P1), c(P2))

c(P1 or P2) = max(c(P1), c(P2))
c(P2)=c(P1) ¢ av if P1then P2 : c

s
o (%
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Ertektaon tou pETA-SLlEpNVED VLA
omntiocBLo cuA\oylotikn (1/2)

certainty (P, Cert) :-
given (P, Cert).
certainty (Pl and P2, Cert) :-
certainty (P1l, Certl),
certainty (P2, Cert2),

minimum (Certl, Cert2, Cert).

certainty (Pl or P2, Cert) :-
certainty (P1l, Certl),
certainty (P2, Cert2),

maximum (Certl, Cert2, Cert).
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Ertektaon tou pETA-SLlEpNVED VLA
omntioBLo cuA\oylotikn (2/2)

certainty (P, Cert) :-
if Cond then P : C1,
certainty(Cond, C2),
Cert 1s C1*C2.

MINIMUM (e v e v v eeennn.

MAXIMUM (¢ v v v o v v v v weon
?—- certainty(leak in kitchen, C).

C = 0.8

yes
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Teloc Evotntac



Xpnuoatodotnon

* To mopov ekmaldeuTLKO UALKO EXeL avamtuxBel oto mAaiolo Tou
eKTtaLOEVTIKOU €pyou Tou dtdbdokovta.

* To £pyo «Avoikta Akadnpaika Madnipata oto Naveniotipio ABnvwv»

EXEL XpNUaTodOTACEL LOVOo TNV avadlapopdwaon Tou eKTOLOEUTIKOU
UALKOU.

* To £pyo vAomoleital oto rAaiolo Tou Emyelpnotakol MpoypapaToq
«Ekmaiidevon kot Ata Blou Mabnon» kat cuyxpnuatodoteital amo tnv

Evpwnaikn Evwon (Evpwmaiko Kowvwviko Tapeio) kot oo eBVIKoug
TTOPOUC.

EMIXEIPHZIAKO MPOrPAMMA
EKI'IAIAEYZH KAI AIA BIOY MAGHZH & Ez rIA

YNOYPIFEIO MAIAEIAX KAl BPHIKEYMATAQON

E iiko6 K 6 Tapei
SRRSO SGRImNAaT Me tn ouyxpnpatrodoétnon tn¢ EAAGadag kat tn¢ Evpwnaikig Evwong

H yAwooa npoypappatiopov Prolog
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2 NUELWLOTOL



>NUElwpa lotoplkovu Ekbooewv Epyou

To mapov €pyo amotelel tnv €kdoon 1.0

ggk , i
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>NUElwpo Avadopac

Copyright EBvikov kat Kamodiotplakov Mavernotipov ABnvwy, Mavaylwtng
Y TopaTOmouAog, Ilaunw KapdAn. «Aoywkoc Mpoypapplatiopnog, Enektaoelc,
vAomoinon, mapaAAnAio». Ekboon: 1.0. ABriva 2015. AtaBEoipo amo n
Siktuakn dtevBuvon: http://opencourses.uoa.gr/courses/DI117/.

¢ HyAwooa nmpoypappatiopol Prolog
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>NUElwpa Adetodotnong

To tapov LVALKO SlatiBetal pe toug opoug tng adeslac xpnong Creative Commons
Avadopd, Mn Eumopwkn Xprion MNapopota Atavopn 4.0 [1] R petayevéotepn, AleBvng
‘Exkboon. E&atlpolvtal ta autoteAn €pya Tplitwy m.x. dwroypadiec, Staypappota
K.A.TT., TOL OTIOLOL EUTIEPLEXOVTOAL OE QLUTO Kall Ta oTtoia avadEpovtal pall e Toug
OpPOUC XPNOoNC Toug oto «XZnueiwpa Xpriong Epywv Tpitwv».

©OE0)

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Q¢ Mn Epmopkn opiletal n xpnon:

* 1ou 6ev mePAOPPAVEL AUECO 1] EUECO OLKOVOLLKO OPEAOC Ao TNV Xprion Tou €pyou, yLa
TO SlovopEa Tou €pyou Kot adelodoyo

* 1ou 6ev meplAapPaveL olkovouLKr) ouvaAlayn we npolnoBeon yla tn xpnon n npooBaocn
OTO £pyO

* 1ou 6ev nmpoomopilel oto SLavopEa Tou £pyou Kal adelod0X0 ELUECO OLKOVOULKO OPEAOC
(rt.x. Stapnuioelc) amod tnv poPfoAr Tou €pyou o€ SLASIKTUAKO TOTO

O Swaovyog pmopel va rapexel otov adelodoyo Eexwplotr adeLa va XpnOLLLOTIOLEL TO €pYO yLa
EUTTOPLKNA Xpron, Eepooov auTo tou {ntnbeL.
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Alatnpnon ZNUELWHATWY

Ornoladnmnote avamapoywyn N SLookeun Tou UALKOU Ba TtpeETmeL
va cUUTTEPLAQLUBAvVEL:

" 10 2nueilwpa Avadopadc

" 10 2nueilwpo Adelodotnong

= N 6nAwon Alathpnong ZNUELWUATWY

" 10 2nueilwpa Xpriong Epywv Tpitwv (epooov umtdpyel)

noll pe touc cuvodEUOUEVOUC UTIEPOUVOECHOUC.
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>NUelwpa Xpnonc Epywv Tpltwv

To Epyo auTO KAVEL Xprjon Twv aKOAoUBwv Epywv:

Ewkoveg/Zxnuata/Awaypappato/Dwrtoypadieg

w;‘ H yAwooa npoypappotiopol Prolog 340
5



