4. AIZTEZ

H AioTa (fist) elval pia oAU aniy Sopn dsdopévwv 1 oroia Xpnowonoleital
EUPNHTATA YIA TOV MPOYPAMATION UN-apBunTIK@V pappoydv. Me Bonbesia
¢ MoTtag oty PROLOG propotv va avanapactabolv aAAeg OTIOIaOBNATIOTE
MOAUTTAOKOTNTAG JOHEG DEDOUEVV.

Alota sival pia akoAouBia
@1, U2y« . o Gn

and pndév i MepocoTERA oTolXEla (oroloudhnoTe apiBpol). Ma v PROLOG
n MNota sivat pia eldiA nepintwon cuvaptnolakol 6pou Yia ToV omnoio
napéxetat 151IKOG oUPBOAIOPOG: Ta oTOIXE NG Alotag xwpllovrar petagl
TOUG & KOPHATA Kal MEPIKAEoVTAL 08 TETPAYWVES TIAPEVOEDEIS:

o1, a2, . o Un]
Mepika napadeiypara AoTév divovial oTn CUVEXELQ:

i1, 2,3 4,35]

[john, mary, nick]
[son,mon,tues,wen,thi,fri,sat]
[1, a, b, 3, £(1,2)]

[1, [4, 6], 3, [7, [8, 9], S]]

Mepiké oxéAla elvai anapaltnta oe oxEon pe 10 NApanave napadeiypara.
Stnv PROLOG Ta ototxeia pag Aotag dev elvat unoxpewTikd va eival Tou idlou
torou. (Onwg autd ocupfaivel ya napadelypa oTny PASCAL.) Eva otolixeio
GG AloTag priopel va givat yeviké onotoodnnote 6pog (otabépa, HeTaBANTA, N
oUvBeTog 6poc). Kat' enékraon 1a ototxeia piag AMotag pnopodv va elval e
oelpd Toug AlOTEG.
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O £1B3lkOC OUUBOAIKOG TpoMOG Ypapng TG AloTag mou Xpnolponoteital ota
nopandave napadelypara, lvel povo Ty eEwTePIKN su@Aavion Tng Aiotag. 2y
ouola opwe n Afota yia v PROLOG eival pa avadpoikn dour) dedopEVLV.
AUTO priopoUle va TO KOTAVOROOUHE KAaAUTEpaA av BEWPHOOUPE TOV
gvahlakTikd Tporo nopdotaong g Alotag rnou avagpépape oTnyv napaypago
2.1.3. Z0ppnva ue autév n Alota

[13 29 3! 49 5]

propel va napactaoTtabel pe BonBeLa TOU MAapaKaTe avadpopkosd opou: (H
avartapdotaon Tou pe TN Bondela dévipou diverat oto oxfpa 4.1.)

1, .2, (3, (4, Gmi)))))

O 6pog auTodg £XEL OaV OUVAPTNOLOKG oUpBoAC TNV "" (reAela) kat dUo
opiopata. To mp®@To 6plopa elval éva oToixeio ¢ AioTag kat 10 deUTEPO
bplopa eival pe Tn oepd Tou (E3m PaiveTal n Evvola Tou avadpouikol épou) pla
AloTa. STn otabepd nil npoodidoupe TV €K onpaoia, va naploTavel TNV
kevf Alota, pia Alota dnAadn pe kavéva oTolxeio. OvopdaZoupe 1O MPAOTO
4plopa kepaAf (head) g Alotag kat 1o deUTEPO oplopa oupd (tail) tng
AloTog.

Kegari %dz/\
/\

N\

/

5

3 << Qupd

N

nil

Txhpa 4.1 Sxnpatikh ovanapdotaon Aotag pe m onbeia OEVIPOU
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Me Baon tov e1diké oupBoAtopd nou xpnoiponotei n PROLOG n kevn) Alota (nil}
napotévetal ge 1o oupBoho "[1". O 6pog .(X,Y), omou n uetTafAnt X
QuTIOTOIXEl 0TV KEPAAN TnG Alotag kai n petaBAnti Y otny oupa tng Alotag,
napiotavetar pe [X|Y]. Mpénet va toviooupe ed® OTL O e1d1kOG auTog
oUHROAIONGG Tou Xpnotporoleltal ya tny avanapdoracn g Alotag slval
anAd "ouvtakTikg Laxapn” (syntactic sugar) tou 6pou .(X,Y) kai dev
npooBiTel kavévay erriéov pnyxaviops otnv PROLOG.

Ot MapakdaTe TPOTOL YPaeng propoly va XpnoonomBouy EVAAAOKTIKG Yid
v avanapdoraon g Alotag [1,2,3,4,5] kat efval looduvapoL:

[1 ]2, 3, 4, 5]]
[1, 2 | (3, 4, 51
[1, 2, 3 | [4, 3]
[15 29 3’ 4 l [S]]
1,2,3,4,5|11]

Ta napakatw riapadelypata deixvouv midg pe ™ Bonbela g dladkaciag
gvorolinong, TUAKATa piag Alotag unopolv va TomoBeTHoouv LETABANTEG:

(To oUuPoho '=' aroteAel TOV TEAEOTN gvorolnong kai mapéxeratr oav
EVOWPATOHEVO KATNYOPNUA.)

?- [p,r,0,L0,8] = X,Y,Z,T,LM].

X=p
Y=r
Z =o0
T =1
LL=o
M-=g

?- [p,r,0,l,0,g] = [XIY]-
X=p
Y = [I‘,O,l,O,g]
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-3
x

[D,F,O,I,O,g] = [X9Y|Z]-

X=p
Y=r
Z = [l,0,g]

-
1

[prolog] = [X}|Y].
X = prolog
Y =1]

L]
'

[[v,e,r,yl,h,a,r,d] = [H|TL
H = [v,e,r,y]
T = [h,a,r,d]

-—a
]

[[v,e,r,y],h,a,r,d] = [[V‘WLXlYL
V=yv

W = [e,l‘,Y]

X=h

Y = [a,r,d]

b4
.

[[my,X]IY] = [[Z,cat],[is,here]].

X = cat

Y = [[is,here]} {Aiota pe otowxeto Alotra}
Z = my

Eniong éxoupe:

3
[}

{19233 I []] = [1,233]-
yes

-3
[

[1,2,3,[11 = [1,2,3].

no

2 X]Yl =1 1
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no

- [X:YlZsW} = [1529394]-
{ouvrakTiké AdBog - n exTéAeon dev propel va yivet

IS1altepn mpoooxi npénet va Sivoupe (katd kavova va To ano@elyoupe) 6Tav
HeTd To cUPPBoA0 T TomobeToUps pia oTalepd, ONwe paiveTat and 10 NaPaxaTw
napadeiypa gvonoinong:

?- [cat|dog] = [X]Y]
X = ¢cat
Y = dog
svo avTiletq:
7. [cat,dog] = [X]|Y].
X = ecat
Y = [dog]

O 6pog [catjdog] avanaplota pla Aota pie KEQAAR cat kat mou N oupd NG dog
gival oTabepd Kkat XL AMota 1!l (Evat mipopavég ot [cat|dog] =/= [cat,dog].)

Evag eMmAE0V S1BIKOG HNXaviopds, MAPEXETAL EVAAATKTIKG, anoé v PROLOG,
yla TNV avanapdoTaon pdg Aotag akepainy, 6tav autol avtiotolxouv og ASCII
KWBIKOUC XapakTipwv. AICTEG QUTAG TNG HOpOeNg eival otnv ouola
oupBoNOGEIPES (strings ). Ma napadsiyua n ogpBoAooelpa:

"PROLOG"

anoteAsi eVAAAAKTIKG avanapdoTaon Tng AloTag:

180, 82, 79, 76, 79, 71]
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4.1 Baoika Karnyophnpara yia 1o Xeipiopd Alotwv
Evag HeyaAoc apiBuég and karnyopnuara purnopet va oploTel yia ToV XEIPIoHo

NS AlOTAG. ZTN OUVEXELD MEPLYPAPOULE HEPIKA ard auTd, rou elval baltepa
Xpolpa ¢ éva peydio mAnsog npoypaupdruy epapuoyov g PROLOG.

4.1.1. MéAog piag AioTag.

O éAsyxog, eav éva otoixelo Element, anioteAei dEA0G piag Alotag List, priopel
va yivel ge Tn Bonbela Tou KaTnyopnuartog:

% member(Element,List)
O o16X0¢ member(Element,List) aAnbedel 6tav 10 otoeio Element
eppaviZetal otn Aiota List. H erbupntr) cupnepipopd 10U KATNYOPNHatog

auToU (aiveTal and Ta NApakATw Mapadeiyata eKTEAEONG:

Mapddeiypara eKTEAEONS:

7-member(3,[1,4,3,2]).
yes

?-member(5,[1,4,3,2]).
no

H uAorolnon Tou Katnyopnpatog autol propei va Baototel otny eENG BImAn
naparipnon:

To X gival péAog Tng Alotag L, eav
() To X elval n kepaAn ng Alotag L 1)
(8) To X slvat péAog g oupdg Tng Aiotag L.

Ta nopandve prnopotv va ypagouv otnv PROLOG pe i PoriBeta dlo
©paocewy, evdg YEYOVOTOG Kal evOg avadpopkol kavova, g e&ng:
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(M1) member(X,[X]|Tail])
(M2) member(X,[Head|Tail]) :- member(X,Tail).

4.1.2. Zuvévaon 800 AloTov.

To rpoBANUa 3@ gival va oploTtel Eva Katnyopnua

% append(Listl,List2,List),

T0 omoio va dnuoupyei TN Mota List oav T cuvévwon Tov 300 AloTov Listl
kat List2.

Mapddeiypa EKTEAEONS:

?'append([lazysls{655],X)-
X = [1,2,3,6,5]

To kaTNYOPNHa append UAoToLEiTal pe T BonBeta Twv eENng 500 PPAcEWV:

(A1) append([ 1,List,List).
(A2) append([H{Tail],List,[H|NTaill) :-append(Tail,List,NTail).

Suupuva pe T @pdon (Al): Edv 1o npdto dpiopa elvai n kevi Alota Kal 10
SelTepo dpIopa eival pa onoladnnote Alota, T6TE 1 AloTa Mou npokunTet anod
v ouvévwon (Tplto optoya), mpénel va eival akpiag Bla e authv Tou

Beutépou oplopaTog.

SUupwva e T epéon (A2): Eav 1o mpdTo 6piopa dev givat n kevi| Alota 10Te
uriopel va ypagel cav

[H|Tail]

kat 1 AlOTa MoU TIPOKUTTEL ANG TN CUVEVWON TNG He TN List £Xe1 TN popepn:
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[H|NTail]

gxetl SnAadn Tnv [B1a kepahn H Kat n oupd NG MPOKUMTEL AVAdPOIKA and Tn
ouvévwon NS oupag Tail, TNG apXIkAg Alotag kal Tng List.

ST ouvéxela OBlvouue Hepikd erumAéov mapadeiypara Xpnong tou
KaTnyopnpatog append :

?" append([l,Z,S], [a,b,c], L)-
L = [1,2,3,a,b,c]

2- 3ppend([1p[2,354]s5]7[6’[7]3[ ])8}’ L)-
L = [1,[2,3,4],5,[6,[7L1 1.8]

O1 arnavTAoEIS MoU SivovTal OTIS NMAPAKATE epwTNoElg deiXvouv TG ot duo
anAéc @pdaoelg nou ulorololv TO Katnyopnua append, Unopouv va
xpnolpononBoly, ya va uroAoyicouv onotodnnoTe éplopa edv divovral Ta
aAAa dlo:

?- append([1,2],[3,4],X).
X = [1,2,3,4]

?- append(X,[3,4],[1,2,3,4]).
X = [1,2]

2- append([l,Z],X,[1,2,3,4}).
X = [3,4]

?- append(X,[4,3],[1,2,3,4]).

no

To katnyépnua append Xprowonoleital pue erutuxia kat étav ta duo npwmita
Tou oplopata sival dyveota, napayet HGAIoTa OAeQ TiG SuvVATEG AUOELS!

56



?- append(X, Y, [1,2,3]).

X=[] Y = [1,2,3] ->
X =[1] Y = [2,3] > ;
X = [1,2] Y =1[3] >

X =[1,23] Y =1[->;

no

Mriopel eniong va xpnoomnoindel pe akéun MOAUMAOKSOTEQO TPOTIO, OMWG:

?- append(Before, [tue]After], [sun,mon,tue,wed,thi,fri,sat]).
Before = [sun,mon]
After = [wed,thi,fri,sat] -

orou avalnToUpe TIG UEPES TNG ERSONAdAg Mou MPoNYoUvVTal Kal auTtég Tou
akoAouBoUv Tnv nuépa tue (Tplmn) n:

?- append(_, [P, tue, S | _], [sun,mon,tue,wed,thi,fri,sat]).

= mon

-~

= wed

OToU POTALE IO PEPQ TIpoNYEiTaAt TNG tue Kal Moia akoAoudel.

4.1.3. Alaypan evog otoixeiov piag Alorag.

To nip6RAnUa b eival va oplotel éva katnyopnua

% delete(X,Listl,List2),

10 oroio va dlaypdpel 10 oToixeio X and tn Alota Listl kal va dnpioupysl
Alota List2, n onola dev nepiyel 1o X.

Mapddeiyya EeKTEAEONS:
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?-delete(a,[b,a,s],X).
X = [b,s]

To katnyépnua delete UAOTOlEiTAL pe Tr) BorBeta Twv eENG dUO PpacewV:

(D1) delete(X,[X|Y],Y).
(D2) delete(X,[Y|Z)],[YIT]) :- delete(X,Z,T).

H @pdaon (D1) avagépeTtal oTnv NepinToon nou To oToixelo X rnou Intape va
Swaypapel Bploketal otnv Ke@ali} Tng Alotag. TOTE 10 AMOTEAECUA TOU
MIPOKUMTEL JETa TN dlaypagr, eivarn oupd Y tng apXIkig AloTag,

H ppaon (D2) avagépetal otny niepintwon mou to otoixelo X dev Bploketal
oty Kepalf Tng Aotag, aAAd otnv oupd TnG. TOTE N TEAKNA AloTta rou Ba
npokUPel UsTa TN daypagr Ba £xel cav kepain Y v (da ye autAv g
apxkig Aotag kat oav oupd T auTiiy mou Ba MpokUeL avadpopikd anod
Saypapry Tou X and tnv oupd Z Tng apxikng Alotag.

To katnyépnpa delete armotuyyavel, étav 10 OTOIXElo Tou gntape va
Siaypagel Sev UNGpXeL TV apXIKN AloTa, 6rwg ya mapadetypa:

2. delete(1, [2,4,3], L).

no

Edv to ototxeio X nou {nrape va Siaypapei eppavietal nepiocoTePES and pia
popéc oty AloTa, TOTE 1 oXéon delete rMou 0plOTNKE EXEL TN duvatéTnTa Vo
Slaypayel oroladfnote eupdavion Tou X, katra n dwadlkacia g
orioBoSpounong, Gv Inthoouus SLIaPOPETIKN AUar, Orwg yia rapadstypa:

?- delete(d1, [1, 2, 1, 3, 1], L).
L=(21231] > ;
L=11,2,3,1] ->;
L=1[121, 3] ->;

no
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Mapatnpolue BEPata 611 og KGBE evaAAaKTIK eKTEAEON, dlaypdpeTal {ovo Hia
ELPAvVION TOU OToKEloU, vl ol AAAEG pEvouy avenages. To Katnyodpnua
total_del rtou JivoUupE OTNn CUVEXELD ppovTilel, WOTE N TEAKA Alota rou
TIPOKUTTEL VA PNV TIEPEXEL KABOAOU To otoxelo nou {ntéue va daypapel.

(T1)  total_del(X,[1,[D).
(T2)  total_del(X,[X|L],L1) :- total_del(X,L,L1).
(T3)  total_del(X,[Y|LLIYIL1]) :- total_del(X,L,L1).

Ma napadeyua:

?. total_del(1, [1, 2, 1, 3, 1], L).
L =[2, 3]

Evdlagpépov napouctadel n xpnowononon Tou katnyopfuatog delete, 6tav 10
MPWTO Kal To TPiTO Tou dplopa eival TomoBeTnuéva KAl 1o OeUTEPO MR
TOMOBETNHEVO:

?- delete(4, L, [1, 2, 3]).
L=[43192,3];

L=1][14,2,3];
L =112 4,3];
L=1[1,23,4];
no

2y neplmrwon auTi| XPENotLorolole OUCIAoTIKA TO Katnydpnua delete yia
Vv e1oaywyh evog veou oToixeiou o pid Alota. Oa pnopoloape va opicoups
Vv npa&n elcaywyng insert wg e&NG:

insert(X, L, L1) :- delete(X, L1, L).
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4.1.4. Avriotpop TWV ZToIXeiwv piag AioTtag.

To np6RAnua 30 eival va opiotel To Katnyopnua:
% reverse(List,Rlist)

1o onolo va kataokeudlel Tn Alota Rlist, n onola va MepExeL 1a oTolXeia TG
Alotag List pe avtiotpopn osipa.

Napadeiyya eKTEAEONS:

?-reverse([m,a,r,i,al,X).
X = [a,i,r,a,m]

To xatnydpnua reverse UAotoleltal pe tn Bonela Twv &g dUo Pppacswv:

(R1) reverse([],[].
(R2) reverse({H|TLL) :- reverse(T,R), append(R,[H]L).

H onuooia e ppaong (R1) elval npopavig. Zoupuva pe t epaon (R2)
avTioTpépeTal avadpoiukd n oupa T tng AloTag [HIT], yia va dwoet i Alota R.
2N ouvéxela mpootiBetal, pe TN BorBela TG append OTo TEAOG NG R N
kepaAr} H NG apyikng AoTag, yia va npokuyel TeAka n L.

310 oyxApa 4.2 divetal 10 SEvipo ekTéAsong (povo ot AND kdéppot) tng
gprTNONG:

?- reverse([1,2,3], [3,2,1]).

Evac svaAAOKTIKOG TpONog uAonoinong g avtioTpogng divetat e 1n Bondela
TOU KATtnyopnuartog ireverse mou OpiOUNE MAPAKAT®:

(I1) ireverse(X,Y) : ireverse(X,[1,Y).
(12) ireverse([H|T],Sofar,Y) :- ireverse(T,[H|Sofar],Y).
(I3) ireverse([1,X,X).
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reverse([1,2,3], [3,2,1)).

PN

reverse([2,3],[3,2]) append([3,2],011,[3,2,1)
reverse([3], [3]) append([3],(2),(3,2}) append({2],{1],[2,1])
reverse([ 1,1 1) append([ 1,[3L,[3D) append([ 1,[2],[2)) append([ 1,[3),[3D
v v v v
true true true true

IxAua 4.2: A&vTpo EKTEAEONG TNG reverse

Me tnyv ireverse/2 1 avtioTpo®r| yivetal duvarr 6xL ye tnv aueon KARoN tng
append, aAha €ueca pe TN Pondela g oxéong ireverse/3. H ¢paon (11)
ougyxeTiCel TV ireverse/2 ye NV ireverse/3. H oxéon

% ireverse(X,Y,Z)

aAnBelel 6tav Z eival np Alota nou npoxdnTet and Tn CUVEVEWOT TV OTOXEIwY
e Alotag Y, niow andé ta otoeia e AloTag mou mpokUnTel and tnv
avtictpopn e X.

21N @paon (I2) 1o delTepo OPIOPA TIOU MPOOTEBNKE OTNV ireverse/3 nallel 10
pOAO Jilag mapapéTpou ocugowpeuong {(accumulating parameter), 610U
cuvoowpeleTtal, Katd 1N JIGpKEIO NG EKTEAEONG, N "MEXPL OTLYUAG"
QVTEOTPAEEVN AloTa.
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Ag Bewpriooupe cav mapadsetypa T dladlkaoia eKTEAEONGING £pWTNONG:
?- ireverse([1,2,3],L).

rou divetal oto oxfipa 4.3. Mapatnpolpe OTL 10 TPiTO OPICHA TNG ireverse/3
napapével pn tormoBeTnuévo KATd tn didpkela NG ekTéAeong. TonoBeteltal
TeAka (e ™y Bondea tng ppaong (I3)) pe v avreotpapévn Aiota (mou
arnoteAei Kal TNV anavinon), 6tav 10 np®To 6ploua yivel n kevn Alota.

ireverse([1,2,3], L)
\
ireverse([1,2,3], [ ]s L) (?\.OY(D e I
ireverse([2,3], [1], L) (\Oyw e 12)
\
ireverse([3], [2,1], L) (AOyw g I2)
\
ireverse([ ], {3,2,1], L) (AOyw tng 12)
true {L =[3,2,1]} (AOYw TG 13)

ZxApa 4.3 : ASTpo eKTEAEONG TG ireverse

H ireverse elvat mo anoteAeopatiky and Ty reverse, ylati onwe gaivetal kat
and T avriototxeg dladikacieg ektéAeong, anatrel Alydétepo Xmpo Kat Xpévo.
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B1:

B2:

B3:

B4:

B5:

B6:

B7:

BS:

< sort([2,1],8),
(sort([X|Y1,Z) : sort(Y,T), insert(X,T,Z)),
{X=2Y=[1L8=2Z}>

< (sort([11,T), insert(2,1,7)),
(sort([X1|Y1),21) : sort(Y1,T1), insert(X1,T1,Z1}))
{X1=1,Y1=[L,T=2721}

< (sort([],T1), insert(1,T1,Z1), insert(2,7Z1,7)),
sort([1,[D),
{T1 =01} >

< (insert(1,[],Z1), insert(2,Z1,7))),
insert(X2,[1,[X2]),
{Z1 = [X2], X2 =1} >

< insert(2,[1],7),
(insert(X3,[Y3|Z31,[Y3{T3]) :- X3>Y3, insert(X3,Z3,T3)),
{X3=2,Y3=1,723 =[], Z =[1T3] } >

< (2>1, insert(2,[1,T3)),
2>1,

{} >

< insert(2,(],T3),
insert(X4,[],X4),

{ X4 =2 T3 =(2]} >

< [LILEY >

IxApa 4.4 : Ta Briuata ektéheong Tou otoxou ?- sort({2,1],8).
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4.2 AZKHZEIZ

4.2.1. Na ypa®el mpodypaupa nou va urioAoyiZel To ABpolopa Tev oTowkelov
Hlag Alorag akepaiwy aplBuav. (Na oplotel 1o katnydpnua sum(L,S) nou va
ETIOTPEPEL OTO § TO ABpotopa TV atoixeiwv TG Aotag L).

4.2.2. Na ypagel npdypappa mou va unohoyilet to pikog piag Alotac. (Na
oploTel 1o Katnyopnua length(L,M) mou va enoTpépet 0T0 M TO PAKOG TNG
Atotag L).

4.2.3. Na ypagpei npdypappa nou va Bpioket To PEYIOTO OTOIXElD Mag AoTag
akepaiwv apiBpdv. (Na opoTel To katnyoépnua max(L, M) rou va eruoTpépel
010 M 10 HEYI0TO OToIXElo TG AloTag L),

4.2.4, Na oplotolv Ta katnyophuata:

% last_of(L, X) 10 onoio va enotpépel 010 X 10 TEASUTAIO OTOIXEID TNG
Alotag L.

% third_of_list(L, X) to omoio va emuotpépel oto X 10 Tpito OTOIXED TNG
Alotag L.

% nth_of_list(L, N, §) 1o ornolo va eruotpépel oto S 10 N-0T6 otoixeio e
Alotag L. Mropet To katnydpnpa autd va xpnowonoindei avtiotpopa yia v
gupeon TG ©€ong N evog otolxeiou § ot Aota L;

4.2.5. Na ypagei mpdypappa nou va Snuoupyel 6AEq TIG METABEOEIS TV
otoixelwv piag Alotag. (Na uAonoBel 10 katnyopnua permutate(L,P), T0
oroio dofelong piag Alotag L, va Snpioupyel v Alota P oav petdbeon e L.)

Napadelyua ekKTEAEONC:

?- permutate([a,b,c],P).
P = [a,b,e] ->;
P = [a,c,b] ->;
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P = [bya,c] ->;

4.2.6. Na ypagel mpbypappa 1o onolo va sAéyxel eGv oe ia Alota undpxouv
duo dradoxké oTolkeia pe v (Bia Tipn.

4.2,7. Gewpnote 011 éva olvolo propel va avarnapaotabel He TN Bonbewa
Hag Alotag, otnv oroia kaBe oTotxelo eppavifetal pia kat pdvov pia eopd.

(a) Oplote To Katnyépnua union(X,Y,Z) 10 orolo S0BEvVTRV SU0 CUVOALY X
Kal Y dnpoupyel Tnv £vwoT) Toug Kal TNV eMoTPEPEeL 010 Z.

Napaderyya ekTéAsoNg: ?- union({1,4,2], [2,3,4], A).
A = [1,4,2,3]

(6) Oplote To Katny6pnua tomi(X,Y,Z) 1o onolo 508EvTwv SU0 CUVEAWY X
Kal'Y Snploupyet Ty TOUR TOUC KGt TNV EMOTPEPEL OTO Z.
Oapadetypa ektéAeong: ?- tomi([1,4,2], [2,3,4], A).

A = [2,4]

4.2.8, Alvetal pia Aiota akepainv apBudv =Tn AMota auth évac apBpég X
Hropei va enavaiappavetal neploodtepeg and pia opés. Na ypagpei éva
Katnyopnua change(X, Y, L) To 0nolo va avTikadioTd OAeg TIQ eppaviceg Tou
apiBuou X otn Aiota L pe tov Y.

4.2.9. Opiote T0 KatnydpNUa length(L, N) T0 ornoio va erugtpépet oto N 10
HAKOG NG Alotag L. XpnolUomovTag Ta Katnyophuara length Kat append
(aAAG povov autd) oplote TO Katnyopnua sublist(L1, N, L2), To omnoio va
ETUOTPEPEL TN AloTa L2 rou va anoteAeital andé N ouvexdpeva otoxeila g
Alotag L.

napadeiyla ektéAsanc: ?- sublist([a, b, ¢, d], 2, L).
L =[a, b] -->;
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L=1([bc] -->;
L = [e, d]

Eniong oplote To katnydpnua last_items(L1, N, L2), o onoio va ETIUCTPEPEL
ot Alota L2 ta N teAeutaia otoiyeia Tne Alotag L1,

4.2.10. Ze pla Aiota, kdnola otowxela mava va eppavigovral duo A
neplocoTepeq gpopég. Mpadte éva katnyopnua dups_out(DL,L) To onolo
Séxetal Tn Alota DL kai dnoupyei Tnv L n omola MEPLEXEL OAQ TA OTOLXEIQ TNC
DL ané pla pévo popa.

Napadetypa ekTEAEONC: ?- dups_out([4,1,2,1,3,2,1],L).
L = [4,1,2,3]

4.2.11. Opiote 10 KaTNYS6PNUA buble_sort(L1, L2) To onoio va Tawopsl
Alota L1 olppwva pe tov ahyéplbpo Twv QUOAAIBWY Kal va eruoTPEPEL TRV
Ta§vounuévn Alota otn L2.

4.2.12. Mia Alota priopel va nepiéxet oav otolysia ™G AAAeg Aloteg, Ag
ovopdooupe pia Tétowa Alota "Alota moAA®vV smunédwv'. Na oploTel TO
katnyopnpa flatten(List,Flist) 1o ornolo va MeTATPEMEL TN AlOTa MOAADV
enurédwv List oe pia Alota Flist i onoia va sival "evog erunédou” .

MapadeivuaTta eKTEAESNC: ?- flatten([1,[3,2]1,[ 1,81, X).

X = [1,3,2,8]

?- flatten([1,(3,[2,4,51,[9,811,[3,211,X).
X

= [13,2,4,5,9,8,3,2]
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