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SWI-Prolog(Free Compiler)
SWI-Prolog Editor
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SWI Pmlog SWI-Prolog offers a _oompmhe.n_sive Free o Cool
Software Prolog environment, licensed under Dx:tnry Site

Home the Lesser GNU Public License. Together

Download wilh its graphics wolkit XPCE, il development siamed in 1987 and

M has been driven by the needs for real-world applications. These

Contrib days ¥WI1-Frolog is widely used in research and education as wall as

Packs for commercial applications. S22 our download staristics.

HOWTO SWI-Prolog’s most important features are

FAD

Manual « Kernel licensed under the LGFEL. Prolog libraries are

Mailinglist dismibued under the GEL with an addidonal statement that

Support allows for use in proprietary applications. Details can he found

Links on the license page. ¥

Loniact + fast compilation. E.g., loads 140000 lines of code spread over

300 source-riles in 2.3 seconds on an AMD 52004+ sysier. o
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Lernen :: Arbeiten :: Kommunizieren :: Kooperieren (LAKK-
online) e
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=~ bildungsserver - plattform - netzwerke - facher > netzwerk
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. Plattform ikt _ =4
g e SWI-Prolog-Editor [English-Version] 'IG(V!
Europa
Fécher » L]
. iSRG With the SWI-Prolog-Editor (Download Version 4.14 from 2012.06.07) a Windows-
e 2 programming-environment for the work with SWI-Prolog which is suitable for schools has become

available. The current version of the SWI-Prolog-Editor is tested for in lessons. In the

. Ubsrgrelfendelangsbote documentation you find the most important information for work with the SWI-Prolog-Editor.

. Languages
By means of language files the SWI-Prolog-Editor can be used with different languages. At
BILDUNGSLAND present are available:
Hessen —_mbmmm | Bulgarian (by Mikhail Balabanov, update from 2008.06.27)

.

NG

- Chinese simplified (by Lin Jian)
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Prolog

Awooa AoylkoU npoypappatiopov (Prolog = Programming in logic)

Aev npoypappatioupe tn dStadikaoia enilvonc. AvtiBeta,
opifoupe to MpoOPBAnua Kol N YAwooa rpooTtaBel val To AUOEL povn
Tnc!

AlaO€tel:
gvov unyaviopo avalntnong ¢ Badoc (depth-first search)
EVOLV LNXOVLOMO TapLacpatoc (matching)

ula Baon yvwoncg (knowledge base) otnv omnoia emepfaivoupe
OTOTLKA | SUVAULKA

Motalel ocav Baocn 6e60UEVWY, LOVO TIOU EKTOC ATTO YEYOVOTOa
Slaxelpiletal kat Kavoveg (Baon yvwongc).



Avaloylo pe KATNYOpNUOTIKN AOYLKN

Clausal Horn
Form Clauses
g(x) < veveves  g(X).

a(x), b(x) < c(x), d(x) kvevas  g(X) :- c(X), d(X), \+ b(X).

< f(x) - f(X).

dpvnon ysyovorog,

g\eyxoc utr66soNng R



[eyovota & EpwTtnoELg

man (peter) .
man (jimmy) .
woman (helen) .

?— man (peter).
Yes

Yes

?— man (helen) .
No

Npoypappa
(Baon Nvwong)

No

?7— woman (jenny) .

No

Yes = True
No = False

?— woman (helen) .

?7— woman (jimmy) .

10



Epwtnoelc pe Aoylkoug TEAEOTEC

man (peter) .
man (Jjimmy) .
woman (helen) .

2TOoV KwOoIKa
OtV eniTpEnovTal:

\+ man (helen).

man (peter); man(jimmy) .

P -

\+ man (peter) .
No

\+ woman (peter).
Yes

\+ woman (jenny) .
Yes

\+ man(jenny) .
Yes

man (peter), man(jimmy) .
Yes

man (peter), \+ man(jimmy) .

No

man (peter) ; \+ man (jimmy) .

Yes

11



Epwtnoelc pe petaBAntec

man (X) .

X = peter
X = Jlmmy
No

man (X) .

X = peter
Yes

man (X) .

X = peter
X = Jlmmy
Yes

man (X) .

X = peter
X = Jlmmy
No

I

man (peter) .
man (jimmy) .
woman (helen) .

-

man (X) ; woman (X) .
X = peter ;

X = Jjilmmy ;

X = helen ;

No

woman (X) ; man (X) .
X = helen ;

X = peter ;

X = jimmy ;

No

man(X) , \+ woman (X).
X = peter ;

X = jimmy ;

No

\+ woman (X) , man (X).

No

12



[EVVNTPLEC KOl EAEYKTEC

man (peter) .
man (Jjimmy) .
woman (helen) .

?- \+ woman (X) .

No

?- man(X), \+ woman (X).

X

X
No

peter ;
jimmy ;

?- \+ woman (X), man(X).

No

?- \+ woman (X); man(X).

X = peter ;
X = jJjilmmy ;
No

?- \+ \+ woman(helen).
Yes

?— woman (X) .
X = helen ;
No

13



[eyovoTa PE TEPLOOCOTEPA OplopaTa

mother of (helen,peter).
mother of (helen,jimmy).
mother of (jenny,george).

?- mother of (helen,peter).

Yes

?—- mother of (helen, X).
X = peter ;
X = jimmy ;
No

?- mother of (X,peter).
X = helen ;
No

?_

mother of (X,Y).

X = helen

Y = peter ;

X = helen

Y = jimmy ;

X = jenny

Y = george ;

No
mother of (X,X).
No
mother of (X, ).
X = helen ;

X = helen ;

X = jenny ;

No

mother of (_, ).
Yes

14



>UVOEeTEC EPWTNOELC

?- mother of (X,Y¥1l), mother of (X,6Y2).

X = helen

Y1l = peter

Y2 = peter ; mother of (helen,peter).
X = helen mother of (helen,jimmy) .
Y1l = peter mother of (jenny,george).
Y2 = Jjimmy ;

X = helen

Y1 = jimmy
Y2 = peter ;

X = helen
Y1 = jimmy
Y2 = Jjimmy ;
X = jenny

Y1 = george
Y2 = george ;
No



...LE EAEYYO TLULWV

X = helen
Y1 = peter

Y2 = jlmmy ;

X = helen
Y1l = jimmy

Y2 = peter ;

No

?—- mother of(X,Yl), mother of(X,Y2), \+ Yl==Y2.

mother of (helen,peter).
mother of (helen,jimmy) .
mother of(jenny,george).

16



Avwvupun MetaBAntn

?- mother of(_ ,Yl), mother of( ,Y¥2), \+ Y1l==Y2.

Y1
Y2

Y1
Y2

Y1
Y2

Y1
Y2

Y1
Y2

Y1
Y2

No

peter
Jjimmy ;

= peter
= george ;

= Jimmy

peter ;

= george ;

= george
= peter ;

= george
= Jjimmy ;

mother of (helen,peter).
mother of (helen, jimmy) .
Jimmy mother of (jenny,george).

17



Objects (Avtikelpeva) otnv Prolog

Constants (2taBepec):

- Atoms: john jOHN 'JOHN' b019 tell_mE 'c d' (0g avtiBeon pe:
18ab John _alpha tell-me )

- Integers: 0, 1, 2,-41, 6221

Variables (MetaBAntec):

Answer Tell_me WHAT _get _ _45E8

Compound Objects (ZUvBeta Avtikelpeva)

date(wednesday,16,8,2006)

now(date(wednesday, 16,8,2006),time(23,15,20))

Lists (Atotec):[1,2,f(3,h),g0]

18



Neamt AXKHZIH #1

87

Lasi
Arad

92

18 Vaslui

142

Pitesti 211

98

Hirsova
"] Mehadia Urziceni
86
75 Bucharest
Drobeta |
90
Craiova Eforie

[] Giurgiu

1. EK@pdoTe TIC OUVOEDEIC METACU TWV TTOAEWV WC yeyovoTa aTtnv Prolog. Tx.:
link(d,c,120).
link(s,f,99).

link(h,e, 86).

19



Aoknon 1

Neamt [ AZKHZIH #1 ]

Arad

118

Timisoara

Hirsova

"] Mehadia Urziceni

75
Drobeta [

Bucharest

Craiova ] Giurgiu Elorie

2. Kavte kataAAnAn epwrnon otnv Prolog woTe va BpeiTe:
(@) 6Aecg TIG TTOAEIG TTOU cUVOEoV Tal aTreuBeiag pe 1o Sibiu.
(b) 6Aeg TIG TTOAEIG TTOU CUVOEOV TaI ATTEUBEIAC e To Sibiu

Kai atrexouv Alywrtepo atrd 100 xiINopeTpa atmd auto.

20



Neamt \ ATKHEH #1 J

75

Arad

118

Timisoara

Hirsova

[ ] Mehadia Urziceni

75
Drobeta [

Bucharest

%0

[ ] Giorgiu Eforie

Craiova

(c) o)\sg TIC TTOAEIC TTOU CUVOEOVTAI QTTEUBEIRG:
I.  Kal he 1o Arad kai pe Tnv Oradea (AND).
. MeToArad rj e Tnv Oradea (OR).
li. A pe 1o Arad ) ye Tnv Oradea (XOR).

21



Aoknon 1

Neamt ‘ ATKHIH #1 }

Arad

118

Yaslui
Timi Rimnicu Vilcea
misoara
Hirsova
Urziceni
86
Bucharest
Drobeia []
90
Craiova Eforie

[] Giurgin

(d) o€ TToIEC TTOAEIC UTTOPEITE VA TACIDEWETE ATTO TO Pitesti:
I. KAvovTa¢ akpIBwE Evav evOIANETO aTaBUO,
. ..., Xwpic Opwe va KataAngete ato Pitest,

lii. ..., oUTE O€ TTGAEIC 01 OTTOIEC TUVOEOVTAI QTTEUBEIC UE AUTO.

22



Aoknon 1

Neamt ‘ ATKHEH #1

Arad

118

Timisoara

Hirsova

[ | Mehadia Urziceni

75
Drobeta [

Bucharest

(] Giurgiu Etorie

(e) 0Ae¢ TIC TTOAEIC TTOU CUVOEOVTAIl ATTEUBEIQC ME
TOUAQXIOTOV TP EIC AAAEC TTOAEIC.

23



Neamt AZKHZIH #1 }

87

75

Arad L

B Sibiu 99 Fagaras

118 Vaslui

Rimmnicu Vilcea

] Timisoara

Hirsova
[] Mehadia

Urziceni
75
Drobeta []

Bucharest

90
[] Giurgin

o

Eforie

[MapatnproTe TTO00 TTEPITTAEKOVTAI Ol ATTEUBEIAC EPWTHOEIC.
Kal oT1 dgv JTTOPOUNE va BAAOUNE OUVONAKES
METAEU DIQPOPETIKWY ETTICTPOPWY. Ta TTPAYHATA v hyirepo
OIEUKOAUVOVTAI av opicoupe BonBnTIKEC CUVAPTAOEIC.

0 Arad n ge TNV Uradea (UR]J.
10 Arad | pe v Oradea (XOR).
£1C UTTopeiTe va Tabidéwere amo 1o Pitesti:
ag¢ akpIpwg évav evdidueco otabug,
([ iC Opwe va kataAfEeTE aTto Pitesti,
il ., oUTATE TTOAEIC 01 OTToi£C TuvOEovTal OTTEUBEITC PE QUTo.
(e) ohec nig TTOAEIC TTOU ouvDEavTal aTTeuBeiag pe TOUAGY OTOV TREIC GAMEC TTOAEIC,

24



Kowvovec

Head :- Body.

fact.
fact :- true.

mother of (helen,peter).

mother of (helen, jimmy) .

mother of (jenny,george).
brothers (X,Y) : - mother of(Z,X),
brothers2:- brothers (X,Y).

brothers3:- brothers (X,Y), write(X),

brothers4:- brothers3.

mother of(z,Y),

\+ X==

nl, write(Y), nl.

25



Aoknon 1

Neamt ( AZKHIH #1

75

Arad |

118

Rimnicu Vilcea

Pitesti

Hirsova
| ] Mehadia

Urziceni
75
Drobeta []

Bucharest

90

"] Giurgiu Eforie

Craiova

3. Quiatte pla cuvaptnon Prolog Le ovoua neighbours/2 n onola Ba Séxetal ta
ovopata duo MOAewv Kol Ba emaAnBeUeTaL HOVO OTAV UTIAPYXEL ameuBelac cUvEeoh
HETOEL TOUC.

?- neighbours (mehadia, lugoj) .
true
? - neighbours(arad,pitesti).
false
ZnUelwon: Yrdpyxouv 2 TpOTOL VoL THY OPLOETE.

26



Neamt [ ASKHIH #1

75

Arad

118

Rimnicu Vilcea

Pitesti

Hirsova

] Mehadia Urziceni

75
Drobeta []

Bucharest

90

[] Giurgin Eforie

Craiova

4. Qriatte pla cuvaptnon Prolog pe 6vopa next/2 n omola Ba SEXETOL TO OVOUAL LAl
TOANG KoL Ba emioTpedeL OAEC TLG TIOAELG LLE TLG OTIOLEG N TIPWTN EXEL ameuBeiag

ocuvdeon.
?- next(arad,X).
¥ = zerind ;
X = sibiu ;
X = timisocara ;
false

ZXOALAOTE TNV CUUHETPLA TNG KAL TNV GXECN TNE KE TNV neighbours/2.

27



Napadelyuota

?- brothers (X,Y).

X = peter
Y = jimmy ;
X = Jimmy
Y = peter ;
No

mother of (helen,peter).

mother of (helen, jimmy) .

mother of (jenny,geocrge).

brothers (X,Y) : - mother of(Z,X), mother of (Z,Y), \+ X==Y.
brothers2:- brothers(X,Y).

brothers3:- brothers(X,Y), write(X), nl, write(Y), nl.
brothersd4:- brothers3.

mother of (Z,X), mother of(Z,Y), \+ X==Y.

Z = helen
X = peter
Y = jimmy ;
Z = helen
X = jimmy
Y = peter ;
No
brothers2.
Yes

?— brothers3.
peter
Jimmy
Yes

?— brothers4.
peter
Jimmy
Yes

brothers2 (X,Y) .

no

28



Av n Baon N'vwonc mePLEXEL YyEYOVOTOA

man(peter).

man(jimmy).

woman(helen).

woman(jenny).

parent_of(peter,jenny).

parent_of(helen,peter).

TOoU TUTTOU...

29



...oplloupe Kavovec (oxeoeLc)
OUVYVEVELOC

father of (X,Y) :- parent of (X,Y), man(X).
mother of (X,Y) :- parent of(X,Y), woman (X).

son of (X,Y) :- parent of(Y,X), man(X).
daughter of (X,Y) : - parent of(Y¥,X), woman(X).

grandfather of(X,Y) :- parent of(X,Z) ,parent of (Z,Y) man(X).
grandmother of (X,Y) :- mother of(X,Z), parent of(Z,Y).

brother of(X,Y):- parent of(Z,X), parent of(Z,Y),
\+ X==Y,man (X).

sister_pf(x,Y):— daughter of(X,Z), parent of(Z,Y),
\+ X==Y.

uncle of (X,Y) :- parent of(Z,Y), brother of(X,2).

aunt of (X,Y) :- sister of(X,2),
(fEather of(zZ,Y); mother of(Z,Y)).

30



Neamt ‘ ATKHEIH #1 W

75

Arad

118

Rimnicu Vilcea

211

Pitesti

[ ] Mehadia

75
Drobeta []

Bucharest

90
[ Giurgin

4. ®T1a¢Te HIa ouvdptnon Prolog Je ovopa next/2 n otoia 8a déxeral To dvopa HIOG
TTOANG Kal 8 eOTPEPEI OAEC TIC TTOAEIC JE TIC OTTOIEC N TTPWTN £XEI ATTEUBEIAC

ouvoean.

?- next(arad,X).

X = zerind ;

X = sibiu ;

X = timisoara ;

false 31
2XOANIAOTE TNV CUUMETPIA TNG KAl TRV OXEON TNG ME TNV neighbours/2.

Craiova Elorie



Backtracking (OnmicBo6pounon)

man (peter) . man ( jimmy) . man (george) .
woman (helen) . woman ( jenny) . woman (mary) .
goall:— man () .

goall:— man(X), write(X), nl.

goal2:— man(X) , write(X), nl, fail.
goal3d:— man(X) , write(X), nl, woman () .
goald:— man(X¥) , woman(X), write (i), nl.

?7— man () . ?— goall. ?— goal3.
X = peter . peter peter
¥ = Jjimmy ; Yes J immy
¥ = george george
No 7— goall. No

peter

72— goall. 7 immy ?7— goald.
Yes geocrdge No

No

32



Matching (Tailplaopa)
now (date (wednesday, 16, august,2006) ,time (23,15,20)).

?— now(X,time (Y,15,20)).

X —
date (wednesday, 16, august,2006)

Y = 23 ;

No

?- now(date(X,16, ,2006), ).
X = wednesday ;
No
?- now(date(X,16, ,2006), , ).
No
?- now(date(X,9, , ), ).
No
?- now(gate(X,16, , ), ).
No

33



Napadeiypota

sum(5) .
?7— sum(5) .
Yes

?— sum(2+3) .
No

sum (2+3) .

?7— sum(5) .
No

?— sum(X) .
X = 2+3 ;
No

?— sum(2+X) .
X = 3 ;
No

?7— sum(3+X) .
No

34



Eldn lootntog

Kavel ovykpion Kot Katoyopnon We
matching. Xepileton ta LEAN ®¢ un
aplOUNTIKA, Y1I0LTO KoL OEV KAVEL TPAEELC.

is

Mo6VO yio aplOunTikEG TopacTAcELS.
YroA0yiCel 10 0€&l LEAOG Kot KAVEL
KOToPMnon N GLYKPIGN).

Mo6vO yio aplOunTikég TopacTdcELS.
YroAoyiCer kot to 0v0 péAN. Kdvel
GUKYPIGT] OAAA OYL KATO D PMNOTN.

XepiCeton tor LEAN WG un ap@untikd (d0ev
EKTEAEL LTOAOYIGLLOVG). AEV KAVEL
KOTOYMPNGT], LOVO EAEYYO.

35



Napadeiypota

5=5. ?7— X is 4+1.
Yes X = 5 ;

No
hello = hello.
Yes ?7— 441 is X.

No
X = hello.
X = hello ; ?—- 5 is 5.
No Yes
X=5. ?— hello is hello.
X = 5 ; No
No

?7- X is 5, X 1is 6.

5=X. No
X = 5 ;
No ?7—- X=5, X=6.

No
X=4+1.
X = 4+1

36



Napadeiypota

?- 445 =:= 3%3.
Yes

7- X =:i= 445,

ERROR: =:=/2:

Arguments are
not sufficiently

instantiated

?- hello =:= hello.
No

?- 5 ==
Yes

?— hello == hello.
Yes

?- == 4+].
No

?— == b,
No

X=5, ==
X =5 ;
No

X ==

X = G224 ;

No

X ==
No

G206

e
Il

= G206 ;

37



Recursion (Avadpouikotnta)

parent (alex,bill) .
parent (bill,charlie).
parent (charlie,don).

% (n yeyovota)

[=]

parent (simon, timothy) .

ancestor(X,Y) :- parent(X,Y) ;
( parent(X,Z), parent(Z,Y) );
( parent(X,Z), parent(Z,W),
parent (W,Y) ),

% (n 6pol)

38



Recursion (Avadpouikotnta)

ancestor(X,Y) :- parent(X,Y).
ancestor(X,Y) :- parent(X,Z), parent(Z,Y).
ancestor(X,Y) :- parent(X,Z), parent(Z,W), parent(W,Y).

o]

% (n xKavoveqg)

TEPMATIKN
oxXéon

ancestor (X,Y) :- parent(X,Y).
ancestor (X,Y) :- parent(X,Z), ancestor(Z,Y).

avadpoMIKA
oXéon

39



Napadeiypota

% YnoloyLopdg NapayovTLKOU
paragontiko(1l,1).
paragontiko(X,Y):- X2 is X-1,

paragontiko (X2 ,Y2),
Y is Y2*X.

?- paragontiko (4,X).
X =24 [
Yes

% Eva atépuovo loop otnv Prolog
loop:- loop.

40



MetpnTtEC

% Evag peptnifg % Evag €fiocou "kakOC" peptntic
count (X) : - write(X), nl, badcount3 (X) :- write(X), nl,
NewX is X+1, NewX is X+1,
count (NewX) . check (NewX) ,
badcount3 (NewX) .
% Evoag¢ "KarOQ" pepInTAC check (Z) : - Z>0.
badcountl (X) : - write(X), nl, check (Z) : - Z<0,
NewX is X+1, write('X is negative'),
badcountl (NewX) , nl.
nl.

% AAlAoCc E€vag "KorOC" pepInTIAC
badcount2 (X) : - write(X), nl,
NewX is X+1,
badcount?2 (NewX) .
badcount2 (X) : - X<0,
write('X is
negative'),
nl.
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75

Arad

118

Aoknon 2

Neamt ( AZKHZIH #2

Yaslui

Rimnicu Vilcea

Hirsova
] Mehadia Urziceni
86
75 Bucharest
Drobeta [}
Crajiova Eforie

(] Giurgin

5. Opiote mwa ovvaptnon Prolog reach(?Cityl, ?City2, +Link Distance) mov Oa 6&yetoL dvo
TOAELC Kal Eva Opro andotacng (netpnuévo oe mAnBog links) ko Ba xavomosizon av
LToponue vo TaSldogyouue amd ) pic moAn otnv ailn pe axkpipac Link Distance
uetafaceic (] Link Distance-2 ataBuonc).
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Neamt ( AZKHZIH #2

Arad

118 Vaslui

Hirsova

] Mehadia 10 Urziceni

86
Bucharest

Craiova ] Giurgiu Eforie

6. Oplote wa oovdptnon Prolog reach2(?Cityl, ?City2, ?Link Distance) mov Ba Asttovpyel
Omwg 1 reach/3, pe ™ owapopa 611 Bo umopei va divel ko wg €Eooo to Link Distance.
Ynooen: Oewpnote 0tL 1o Link Distance dev Ba Eenepva 10 9.
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man (peter) .

Cut (!)

man (jimmy) .

a:- man(X), write(X), nl, fail.
b:- man(X), !, write(X), nl, fail.
c¢:- man(X), write(X), nl, ', fail.
d:- !, man(X), write(X), nl, fail.
e:- man(X), write(X), nl, fail, !.
- a. ‘- c.

peter peter

Jimmy NoO

george

NoO ?7- d.

peter

?- b. Jjimmy

peter george

No No

man (george) .

- e.
peter
Jimmy
george
No
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To Cut oto body evoc kavova...

e amayopevel To backtracking mpoc ta aplotepa Tou

* OLKUPWVEL TOUC EMOMEVOUC EVOAAAKTLKOUC KOVOVEC
Le to bLo head

logicnot(X):- X, !
fail.
logicnot ().

r

?—- logicnot (1l==2).
Yes

?— logicnotl (2==2) .
No
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AZKHZIH #2

75

Arad

118 Yaslui

Timisoara

Hirsova
|| Mehadia Urziceni
86
75 Bucharest
Drobeta [
C miﬂ va Efﬂ-r E'B

[] Giurgiu

7. Opilote o covaptnon Prolog min_link_dist(?Cityl, ?City2, ?Link_Distance) mov ba
Asttovpyel dmmg 1) reach2/3, pe ) dwpopd o1 Bo emoTpénet To eAdyeto Link Distance
HETAED HV0 TOAEWV.
Yrdoerln: Metpriote mpidta TV SLEUETPO TOV ¥DPOV KUTUGTACEWDV.
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Aoknon 2

( AZKHZIH #2 }

8. Eotw n cuvdptnon find_link_dist/3 tTou opileTtal w¢ £ENC:

find link dist(¥X,X,0):— !.
find link dist(X,Y,1):- next(X,Y), !.
find link dist(¥X,Y,CD):- next(X,2), find link dist(%,Y,CDn), CD is CDn+1.

EAEYETE AV UTTOPEI VA AVTIKOTAOTAOEl ETTAPKWE TV Min_link_dist/3.
Ti TTPpORAAMATA UTTOREI VO TTPOKOAECEI, KATW ATTO TTOIEC CUVBNKEC;,
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Aoknon 2

AZKHZIH #2

9. 'Eotw n ouvapTtnon find_link_dist2/3 1Tou opileTal w¢ £ENC:

find link dist2(X,X,0, ):— !.

find link dist2(X,Y,1, ):- next(X,Y), !.

find link dist2(X,Y,CD,Pass prev X):- next(X,Z), \+(Z==Pass prev X),
find link dist2(Z,Y,CDn,X),
CD is CDn+l1.

EAEYCTE TTWC AEITOUPYEI KAl £ENYNOTE Ti KAvel. MTTOpEl va
TTPOKAAECEl TTPORAAMATA; KATW ATTO TTOIEC CUVBNKEC;
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ALlOTEC

(1,2, 3]
labc, "JOHN', 47711, date (10, june, 2000) ]
1[4, [yet,£(2,a(1,4))],14,3,%£,2,10]],end]
[b1ill] # Dbill

[ ]
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Chop

chop (LIST,HEAD,TAIL) : - LIST = [HEAD|TAIL].

72— chop([1,2,3],H,T).
H =1

No

?- chop([2,3] ,H,T).
H =2

No

?—- chop([3],H,T).
H =3
T =[] ;
No

?- chop ([],H,T).
No



UM METPLKOTNTA

?- chop([[1,2,3],4,5],H,T).
H (1,2, 3]
[4,5]

T
No
?- chop(L,5,[10,20]).

L = [5,10,20] -
No

Ic0BUVaoI OpICHOI

chop (LIST, HEAD, TAIL) : - LIST

chop([H|T] ,H,T) .

[HEAD | TAIL] .
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Yuvaptnon member/2

member (X, [X]|_]).
member (X, [ |T]) : - member (X,T).

P

member (2, [1,2,3,4]) .
Yes

member (5,[1,2,3,4]) .
No

member (X, [1,2,3,4]) .

X =1
X = 2 3
X = 3 3
X =4 ;

No
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Yuvaptnon append/3

append([],L,L) .
append( [HIT] .rI'l.r [HILZ]) .~
append (T,L1,L2).

?- append([a,b,c],[d,e],X).
X = [a,b,c,d,e] ,
No

?- append (X, [d,e],[a,b,c,d,e]).
X = [a,b,c] ;
No

f append([a,b,c] ,X,[a,b,c,d,e]).
X = [d,e] ,
No
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MNapadelypo Xpnong TwWV CUUUETPLWV
¢ append/3

take (L,X,L2) :- append (B, [X|A],6L),
append (B,A,L2) .

?- take([a,b,c,d,e],¢c,L).
L = [a,b,d,e] )
No
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Aoknon 3

AZKHZH #3

10. MpooBrKkn PvrpNnc:
Epwtnua 10.a

Optote pa ouvvaptnon smart_find_link_dist(+City1, +City2, ?
Link_Distance, +Memory) nou Ba Aettoupyel onwce n reach2/3, aA\a
Oa anmodelyel TouC KUKAOUC HE TN Xprjon t¢ Alotag Memory mou Ba
Ou pATaL TIC TIOAELC TTIOU £XEL CUVAVTNOEL.

Ynodelfn: Kata tnv kArjon n Memory Eekwva pe apyikn tun [].
(TUxpnowotnta Ba elxe piot SLadopETIKA ApXLKN TN Yo TN AloTa
Memory;)
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( AZKHIH #3 ]
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Arad
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36
75 Bucharest
Drobeta [
Eforie
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findall/3, sort/2, msort/2

woman (helen) . woman (jenny) . woman (mary) .
?7— findall (X,woman(X) ,L) .

X = G320

. = [helen, jenny, mary]

7- X1=[4,1,2,5,4], sort(Xl,X2).
X1 = [4, 1, 2, 5, 4]
X2 = [1, 2, 4, 5]

7- X1=[4,1,2,5,4], msort (X1,6X2).
X1 = [4, 1, 2, 5, 4]
X2 = [1, 2, 4, 4, 5]
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Aoknon 3

L AZKHEH #3 }

Epwtnua 10.b

Opiote pa cuvaptnon min_link_dist2/3 mou Ba Asttoupyet onwce n
min_link_dist/3, xwpic opwc¢ va AapBavet urt'ogiv tn SLAUETPO TOU
XWPOU KATAOTACEWV.

Yriodel€n: Xpnowornowyote tnv findall/3, tnv smart_find_link_dist/4 kau
nv sort/2.
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Aoknon 3

[ AZKHZH #3 }

11. MpooBnkn dtadpounc:

(a)

Optote pa cuvaptnon smart_find_link_path/5 mouv Ba Aettoupyel
onwg n smart_find_link_dist/4, aAAa Ba emiotpedel Kat pa Alota pe
10 povornatt tne Stadpopunc.

(b)

Optlote pa cuvaptnon min_link _path/4 mou Ba Asttoupyet Omwce n
min_link_dist/3, aAAa Ba emotpedel Kal pia Alota pe To LovoTaTl
¢ Stadpopnc. Av duo N meplocotepeC OLAdPOUEC EXoUV TO 1010
UNKOC, VAL TLC ETLOTPEPEL OAEC (U VIETEPULVLOTIKA).
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Aoknon 3

12. YITOAOYLOPOC TP AYHOTIKNC QMOOTACNC: ATKHEH #3 }

(a)
Oplote pa ouvaptnon smart_find_distance/4 mou Ba Aettoupyel Omwcg
n smart_find_link_dist/4 aAAd n améotaon mou Ba petpael Sev Ba elval

o€ mAnBoc links aAAd o€ yLA\lopeTpaL.

(b)

Opiote pla cuvaptnon min_distance/3 mou Ba Asttoupyel Omwe n
min_link_dist2/3 aAAa n anootaon nmou Ba petpast dev Ba elval os
nmAnBoc links aAAa o€ xAlopeTpa.

(c)

Optlote pla ouvaptnon smart_find_dist_path/5 rmou Ba Asttoupyel 6w
n smart_find_link_path/5, aAAa Ba petpasl tnv anootaon og
XALOUETPA.

(d)
Oplote pa cuvaptnon min_dist_path/4 rtou Ba Asttoupyel Onwe n
min_link_path/4, aAAa Ba petpasl TNV amootaon o€ XIALOUETPA.
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Auto-executable Goals

:— write('NOW LOADING PROGRAM'), nl.
(IMIpoypouua: YyeYovoTo, KOVOVEC, KAI.)

:— write('Ready to answer your questions'), nl.

EkteAouvtal TNV wpa tou consult, xwplc va MEPLUEVOUV OO TOV
XpNotn va ypa el KATL 0To prompt.

Mo TETOLA EVTOAN OTO TEAOC TOU APYELOU TO KAVEL EKTEAECLUO.

62



assert/retract

:- dynamic paragontiko/2.

paragontiko(1,1):- !.

paragontiko(X,Y):- X2 is X-1,
paragontiko (X2,Y2) ,
Y is Y2*X,

asserta (paragontiko(X,Y) :- ).

?- listing.
?- paragontiko (4,X). paragontiko (4
X = 24 - paragontiko (3
’ paragontiko (2
No paragontiko (1
A

C 1s A-1,
paragontiko (C, D),
B is D*A,

asserta((paragontiko(A,B):-!)).

Yes
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Napadeyua
:= dynamic link/3.
link(a,z,75).
link (a,s,140).
link (a,t,118).

:= 1link (X,Y,2), \+link (Y¥,X,62Z2),
assert(link (Y ,X,2)), fail.

?- listing.
link(a, z, 75).
] (a, s, 140).
(a, t, 118).
link(z, a, 75).
(s, a, 140).
(t, a, 118).



Te\eoTec

father (alex,bill).
father (bill,charlie).
father (charlie,don).

alex is father of bill.

bill is father of
charlie.

charlie 1s father of don.

:— op(700,x£fx,is father of).

X is father of Y :- father(X,Y).

'"OAOL OL TEAEOCTECQ TIOU £ilval
?—- current op(X,Y¥,Z).

OpPLOPEVOL :
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Teloc Evotntac



Xpnuatodotnon

To opov ekmaldeUTLKO UALKO €XeL avamtuxBel oto mAaiolo Tou
ekmaldeuTIKoU £pyou tou dtdbdokovTta.

To £pyo «Avolkta Akadnpaika Madnipata oto Maveniotipio ABnvwv»

EXEL Xpnuatodotioel povo tnv avadlapopdwaon Tou eKTOLOEUTIKOU
UALKOU.

To £pyo vAomoleitat oto Aaiolo tou Emxelpnotakou Mpoypappatod
«Ekmaiidevon kot Ata Blou Mabnon» kot cuyxpnuatodoteital omo tnv

Evpwmnaikn Evwon (Evpwmaiko Kowvwviko Tapeio) ko oo eBVikoug
TTOPOUC.

* X 5k

EMXEIPHZIAKO MPOIPAMMA
EKﬂAIAEYZH KAI AIA BIOY MAGHZH EZ"A

E - upuvpnppu Vlﬂ mwv nvnmu{n

* *
* *
* *

* 4 *

YNOYPIFEIO NAIAEIAL KAl BPHIKEYMATAQON

Evpwmaiké Kowvwviké Tapeio < s s
Me tn ouyxpnparodoétnon tn¢ EAAGdag kat tn¢ Evpwnaikig Evwong
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2 NUELWLOTOL



>NUelwpa lotopikov Ekbooewv Epyou

To tapov €pyo amoteAel tnv €kdoon 1.0.
‘Exouv tponynOel oL kKAtwOL ekbOOELC:

 'Exkboon 1.0 StaBEoun edw.
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https://eclass.upatras.gr/modules/course_metadata/opencourses.php?fc=15

>NUELlwpa Avodopac

Copyright MNavernotiuwo MNatpwy, Zyapumnoc Kuptakoc. «Texvnt) Nonupoouvn
|, Epyaotrplo». Ekdoon: 1.0. Natpa 2014. AtaBoipo amo tn SkTuakn
SdlevBuvon:

https://eclass.upatras.gr/modules/course metadata/opencourses.php?fc=15
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https://eclass.upatras.gr/modules/course_metadata/opencourses.php?fc=15

>NUelwpa Adelodotnonc

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.T., TOL OTIOLOL EUTIEPLEXOVTOAL OE QLUTO Kall Ta oTtoia avadEpovtal pall Le Toug
OpPOUC XPNOoNC Toug oto «XZnueiwpa Xpriong Epywv Tpitwv».

©OEG)

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Q¢ Mn Epmnopkn opiletal n xpron:
* 10U Oev mepAaBAVEL AUECO ) ELUECO OLKOVOULKO 0dEAOC Ao TNV XPrion Tou £pyou, yla
To Slavopéa Tou €pyou Kal adelodoyo

* 10U Sev mephapBAavel olkovoulkn cuvaAayr we tpolnoBeon yla tn xprnon A mpooBacn
OTO £pYO

* 1ou 6ev npoomopilel 0Tto SLavVoUED TOU £PYoU Kal adel0dOX0 ELUECO OLKOVOULKO OPEAOC
(rt.x. Stapnuioelg) amod tnv tpoPfoAr] Tou €pyou o SLASIKTUAKO TOTO

O dkatoUxo¢ pmopel va mapexel otov adelodoxo Eexwplotn adela va XpnNOLLOTIOLEL TO €pyO yLa
EUTTOPLKN Xpron, epocov auto tou {ntnOel.
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[1] http:/creativecommons.org/licenses/by-nc-sa/4.0/

Alatnpnon ZNUELWHATWY

Ornoladnmnote avarmapoywyn N SLookeun Tou UALKOU Ba TtpeETmeL
va CUUTTEPLALUBAvVEL:

" 10 2nueiwpa Avadopadc

" 10 2nueilwpo Adelodotnong

= N 6nAwon Alathpnong ZNUELWUATWY

= 10 2nueilwpa Xpriong Epywv Tpitwv (epooov umtdpyel)

moll pe touc cuvodEUVOUEVOUC UTIEPOUVOECHOUC.
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>NUelwpa Xpnong Epywv Tpltwv

To Epyo auTO KAVEL Xprjon Twv aKOAoUBwv Epywv:
Ewkoveg/Zxnuata/Awaypappato/Dwrtoypodieg

Awadaveia 4, 5: Elkoveg ano tov editor Swi-Prolog
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