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TTompoypA LT

A
‘Evat yTtoTpdypaual cuvioToton ottd piot oelpd EVTOADV OV UAOTIOLOUV
piot ouykekpLpévn Aettovpyial, N omoia ektedeitol TepLoodTEPEG ATt it
@opéc KaTd TN SLdpKeLo EKTENEGNC TOV TPOYPAULATOC, YLl SLOLPOPETIKEL
deBopéva kd&Be popd.

v
O
To vTtoTPOYPAUUATO ATLOTEAOVV évar PN aviopd apalpeong: dtov
KOAOUUE éVal VTLOTLPOYPOUOL oG eVBLoLpépel wdvo To Tola AstToupyio
vAoTolel ko dyL To TS TNV VAOTIOLEL.
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TTompoypA LT

e
Oty kaheltor éval UTOTPOYPALEL, N EKTEAECT TOV KAAOUVTOC
TPOYPLLOTOG 1) VTLOTPOYPEULATOS AVALOTEANETOUL UEXPL TNV
OAOKAPWG T TOU KAAOUEVOU UTLOTLPOYPAULALTOC.

O
'Oty ohokAnpwBel 1 ekTéleon Tou UTOTPOYPAUUATOC, N poT| ekTENEONC
TOV TPOYPOUYLOTOC UETAPEPETUL ApLECWG LETA aTd TO onpelo amd To
onueio kKANONKe To UTOTPOYPAULEL.

\
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TTompoypA LT

A
Y uviBwg évar utompdypopar éxel v TAN00¢ TopapéTpwy, oL oToieg
XpPNoLLoTolovvTal yia vo kaBoplotolv katd tnv kAfion tou T deBopéva
Tévw ot omoio Bo ekteréoel TN Asttovpyia Tov, kabdc ko Yo va
pubuiotel o akpiPrfic TpdTog Asttoupyiog Tov.

Eriong eivou Suvatdv kdmoleg TapdLETPOL VAL XPTOLLOTIOLOUVTOL YLOL
ETULOTPOYT GTO KAAOUV TUAUK TOU KOSLKOX ATOTEAEOUATWV | AAN®DV
TATPOPOPLAOV GXETIKOV e TNV EKTEAECT) TOU UTOTPOY PAULLATOC.
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TTompoypA LT

e
Ovopdlovpe Tutikéc Topapétpoug Tor oupuPorikd ovépata Tov
XPNOLLOTOLOUVTOL ESH OTO UTOTPOYPOLpLELOL YLoL Vo acvorpepBole otal
deBopéva Ta omola éyouv petafiPaotel and To kaholv TUARA KOSk
OTO UTOTLPOY POLILILLL.

J
A
Ovopdilovue TPayUoTIkéEC TOPOETPOVC TIC LETABANTEC f) YevkéTepa TIC
TOLPALOTAOEL TIOV XPNOLUOTOLEL TO TR TOv KMBLkal To oToio kakel To
VTOTPOY P ©oTe var kolBoploel T Sedopéva Tou BéNel v epdoeL

OTO UTLOTLPOY POURLLEL.

Xpfotog Nopikdg ( Tpipo Mnxovikd Apxés Mwoodv MNpoypappatiopov



T OYPOULLOLTOL

Mopdderypo

Eotw To mopakdte mpdypappo Pascal:

program what (output) ;
const MAX = ...; ASCENDING = 1; DESCENDING = -1;
var S:array[l..MAX] of real; i : integer;

procedure swap(var a,b:real; mode:integer);
var tmp:real;

begin
if mode * a > mode * b then
begin
tmp := a; a := b; b := tmp
end
end;

begin (* of program what *)
. swap(S[i],S[i+1],ASCENDING) ;
end. )
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TTompoypA LT

A
Y TO MAUPATEAVE TPOYPOULLYL TO VTTOTPOYPOLLLLOL SWap £XEL TPELG
mopapétpous. O Yo mpwdTeg XpNoLLomolovvol Téo0 YLoL VoL TEpELoouV
dedopéva TPog TO VTLOTPSYPALLLA, OCO KOl YLOL VOL ETILOTPOLPOUV
amoteAéopata and avtd. H tpitn kabBopilel tov Tpdmo Asitovpyiog tou
TPOYPEPUATOC (TUYKEKPYLEVAL TO KATE TTEoO0 1N BLéTodn TV TGV TwV a
kol b uetd tnv ektédeon Tov umompoypdppatog Bo gival avdEovoa 1
pBivovoa).

Ou a, b ko mode efvor oL TuTLkéG TAPELETPOL TOU UTLOTLPOYPELLLALTOC
swap.

Ou SJi], S[i+1] ko ASCENDING giva ov Tporypattikég ToLpdleTpoL oTnv
kKAfion Tou swap.
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TTompoypA LT

O
Atokpivope 800 kAT YOoplEg VTLOTPOYPAUUETWVY:

@ OL cuvaptioelg givall UTTOTIPOYPAUILOTOL TO OTLOLOL ETULTTPEPOUV Uial
T ko 1 kAjon Tovg propel va eppaviletal péoa oe pia
TopdoTao.

o O diadikaoieg givon voTpoypdppoTto Tow oTtoio dev eToTPEPOLVY
Tt (Lropodv wotdoo va emoTpépouv Sedopéva 0To KahoOV TUHLLAL
KOSk HECK TWV TOPAETPWV) KoL © 0KOTO¢ Toug efvar va
TpokaAécouvy aAlayéc oo eptBdAlov avapopdc (etofAnTéc Tov
Snhwvovtal oe e€wtepikd umAok), elcodo-££080 dedopévav, KAT.
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TTompoypA LT

O
‘Eva vtompdypoppal £xel ToL TOPAKETW CUOTATLKA:
@ bvopo: ypnowtomoleiton yioo vor umopel vor kAnBel To vompdypoppre
@ Mota opopLétpwy: yiar k&Be TuTikY ToPALETPO TiEPLEXEL TO OVoUQL,
Tov TUTO, Kol TOV TPOTo cOVieoNE e TNV avTioToLY T TELYMOTIKY
TOLPSYLETPO KATA TNV KAHOT.
@ oo TeptAopBdvel Tic INADOOELC TV TOTUKOV METAUPANTOV kB¢
Kol TLG EVTOAéC Tou vAoToloOv tnv TpokaBoplopévn yia to
UTOTPOY PO oL AstTovpyior.

@ TOTo amoteAéopatoc (L6Vo YL ouVapTHoELS)
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TTompoypA LT

e
Entikepadidal Tou vompoypdpuuatog ovoudleTtal N Tp@dTN YR Tov, M
omota TeptAapuBdvel To €idoc, To dvopa, TN AMOTH TWV TUTILKOV
TUPALETPWY KL TOV TUTO TOU ATIOTEAECILALTOG.

e
H smukepadido evdc vToTpoyp&ppaTog TepLEXEL OAT TNV TIANPOYOpPio
ToU XPeL&LETOL YLOL VO (LTTOPECOUIE VO KUAEGOUE TO UTOTIPOYPOLILILOL.
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2 T0 TPOYPOUIIO TOVU TPOTYOUUEVOVU TTapadelypotog, N emikepaAibal Tou
vrtonpoypdppatog stva: procedure swap(var a,b:real; mode:integer).

H Aé&n procedure vtodnAdvel &t To uTtoTpSypappe eivor Sradikaoiar.
H Aé&n swap eivon o dvopa Tov LVTTOTPOYPEILULATOC.

H AMota mopapétpwv etvou (var a,b:real; mode:integer). Ou Tapdpetpol a
kot b eivow TOTOV real ko Tepvouv pe avapopd (outd koBopiletal amd
™ AéEM var mov TponYeiTol TOV OVOUATOG TWV TAPUUETPWV), EVED T
TapdueTpog mode giva TOTOV integer ko Tepvdel pe Tyuh (Tov efvor o
npokaBoplopévog TpdToc mepdopatog Topaplétpwv otnv Pascal).
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T OYPOULLOLTOL

O
Miow ouvépTnon propel vou eTLOTPEPEL TUUN HE £VAY ALTEO TOUG TLOLPALKALTW
TpoTOVG:

@ pe evtor emotpoyhc Tiwnc (6Twe eival 1 return twv Python, C,
Java)

@ ue eviolfy avéBeone, oto aploTepd epoc TNC omoiog TomobeTeiTon
to dvopa tng ouvdptnone (énwe yivetonw otnv PASCAL).
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T OYPOULLOLTOL

H mapoakdtew ocuvdptnon Python amogpaocilel av évag aképatog oplBude
glval TpdTog:

def prime(n):
if n < 2:
return False
k=2
while k*k <= n:
if n % k == 0:
return False
else:
k=k+1
return True
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TTompoypA LT

O
Av o apBudc sivar pikpdtepog tov 2, Téte 1 prime TeppaTilel dpeoa
eToTpéovtoc Thv T False pe Tnv eviohd return.

Y ¢ ovtifetn mepimTwon ekteheiton édvoag Bpbdyog while Tou eNéyyel av To

n Slaupelton oo kdmolov aképato avépeoa oto 2 kat to y/n. Av BpeBel

éval Tétolog aképouoc, TéTE M prime Teppotilel dueoo ETLOTPEPOVTAC TNV
Tun False.

Av 1 prime Byel opadd amd to Ppdyxo while, Téte o n sivau mpdTOg
aplBuéc ko emiotpépeton M T True.
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T OYPOULLOLTOL

OELYLOL
H mopakdtew ovvdptnon Pascal emiong amopaoifer av évag aképonog
aplBuée eival mphToc:

function prime(n: integer): boolean;
var k: integer; maybePrime: boolean;
begin
maybePrime := n >= 2;
k = 2;
while maybePrime and (k*k <= n) do
if n mod k = O then
maybePrime := False
else
k := k+1;
prime := maybePrime

end;
v
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TTompoypA LT

O
H Pascal 8ev éxeL evtolf) Tapdpola e Tn return ko 1) ETLOTPOPT TOV
amoteAéopatog yivetal we avdBeon Ttou oty prime. To péypl oTiyphc
atoTéAeopa aodnkelton otn petofAnt maybePrime.

Av o aplBudc sivar pikpdtepog tou 2, téHte N petofAnTh maybePrime
apyikoTmoLeital o False amotpémovrog tnv ektéheon tou Bpdyou while.

Y ¢ avtiBetn mepinrwon n maybePrime apyikotmoleiton o True kou
ekteheiton évag Ppdyog while tou eAéyyel av To n SLapeital Ao kdTolov
aképoto ovéiueoa oto 2 ko 1o /n. Av BpeBel éva Tétolog aképatog,
téte 1 maybePrime yiveton False, teppatifovroc étol to Bpdyo.

Metd tnv ohokAfpwaon tou Ppdyov ekteAeital 1 evtoAq
prime := maybePrime
HECW TNC oTolog ETLOTPEPETOL TO TEALKS XLTLOTENECILAL.
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TTompoypA LT

e
Oplopéveg YADOOEG ETUITPETOVV OTOL VTTOTPOYPAULLOLTOL VO SEYXOVTOL WG
TuTikEG TTopopuéTpoug AN uttompoypdppata (Pascal, Python, Haskell,
Lisp)

(0
Etionc oplopévec YA©OooeC eTUTPETIOUV TOV OpPLOKS £VOC
vronpoypdupatoc péoa oe dAho (Pascal, Python, Haskell)
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To meptBdAlov avapopdc evdg vtompoypdiLLatog TepLAdUPiver:

@ TLC TUTILKEG TOLPOULETPOVC
@ Tic ToTukéC HeToANTéC

@ Tig N ToTukég peTaPANTéG
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[Népoopa TopAUETPWY

O
OL mopdueTpoL evOG VTOTPOYPELLOLTOG XPTOLLOTTOLOVVTOL YLOL
avtaAhoyt) Sedopévwv avdpeoa oto TUARA Tou kMdika Tou kadel To
UTLOTLROY PO KOLL OTO UTCOTEROY POLLLLLOL. )

e
OL TuTlkéC TOLPBYLETPOL CUVBEOVTOLL [LE TLG TPALYLOLTIKEG TLOLPOLUETPOVG
KXT& TNV kAfjom Tov vrtompoypdppatoc. H diadikacio auth ovoudleton
TEPULOPOL TTOLPOLETPWV Ko pTtopel vou yivel pe Sudpopouc evahrdikTikolc
TPOTOVG.

A\
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[Népoopa TopAUETPWY

O
O tpdToC TOV TEPAOUATOC TTULPUUETPWY ATLOTEAEL TO TTPWTOKOAAO
ETUKOLVOVIOG OLVALECH OTO VTLOTLPOYPOUYLA. KL TO THALOL TOV KOOIk
Tiov To KaAel, To omoto kaBopilel To T peTaépovtal dedopéva Ttpoc
KoL ATEd TO UTTOTIPOYPAULA LECW TWV TIULPALETPWVY. )

A
Extéc amd Tic Siapopéc Tov £xouv otov TpdTO VAOTOINGHS Tovg, oL
eVAANXKTIKOL TPOTLOL TEPAOIUATOC TIAPAUUETPWY CUVETAYOVTOL SLalpopéc
OTT CUUTEPLPOPE TOU TPOYPAYLATOG, O GUVOUAOUS KAL [UE TO [LOVTEAO
oV YpnotpoToteita yio Ti¢ hetaBAnTéc (Lovtédo avapopdv 1| povtédo
TILOV).

A,
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[Népoopa TopAUETPWY

O
Oplopévec YAOOOEC TPOYPAUKATIONOV uTtooTnpilouv pévo évav TpdTo
nepdopotog tapopétpwv (C, Python), evd dMeg vrootnpilouvv
neploodtepovg (Pascal, Ada, Java).

2t delTepn TepiMTWON N YA©OOA UTopel vl Ttaepéxel TN SuvatdTnTa
OTOV TPOYPOUUMATIOTH va. ETAEEEL TOV TPOTO TiEpAopaTOC YL K&De
Tapdpetpo xwpotd (Pascal, Ada).

v
O
2 TT OUVEYELO TLEPLYPAPYOVTOL OL KUPLOTEPOL TPAOTIOL TEPAOLATOG
TOPAULETPOV.
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[Népoopa TopAUETPWY

(A
MNépaoor TTopapéTp®V e TULY:

@ H tumikf mopduetpog amobnkedtan tomikd oTo £YYpPAPNUAL
SpALOTNPLOTONONG TOV UTOTPOYPAILLOTOG.

o H avrtioToiym Tporyortik) TOPARETPOC ATOTLUATOL KATE TNV KAHOT,
TOVU UTLOTPOYPELLATOC Kol 1) TULT TN actofnkedton otn Béon
MVAKNG TNG TUTUKNG TOPOETPOV.

@ Ao avtd to onpeio ko peTd Bev vtdpyel Koiot GAAN
AAANAETUSPALOT WVAESH GTNV TUTILKY KO TNV TPOYMOTIKY
TUPALETPO.
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[Népoopa TopAUETPWY

Omotadfmote adhoryn yivel otnv TLUY TNG TUTIKTG TOPAUETPOL Bev
emneedlel TV TPALYHOTLKT TOPALETPO.

AvtioTouya, aov aM&Eel e K&ToLO TPOTO 1 TUULT TNG TPAYATIKAG
TapopéTpov (ovtd propel v yivel av n TPAYUALTIKY ToLpdleTpog efvor
peTaPANTY ko efvor opath oto vTtompdypoppa) dev adA&lel n TIwn TNg
TUTILKTG TLOLPOULETPOV.
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[Népoopa TopAUETPWY

To Tépaopa TUPAUUETPWY e TULH glval 0 povadikdeg TpdTog TepAoLATOG
ropapétpwy otn C, evd vrootnpifeton amd tnv Pascal Tnv Ada ko t
Modula. Emiong n Java tov e@oppdlel yiol TOVC EVOWUATWUEVOUC TITOUC
TLOU XPNOLLOTLOLOUV TO LOVTEAO TULWOV.
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EPOLOILOL TLOLPOLUETP

Mopdtderypo

Eotw To Ttapakdte mpdypopupo Pascal (16 mépoopo the Topouétpou k
otn Sadikaoia p yiveton pe tyuh, Tov eivo o wpokaBopiopévog TpdTog
Tepdopatoc Topapétpwv otnv Pascal):

program CallByValueExample (output);
var n:integer;

procedure p(k:integer);

begin
k:=k+5;
end;
begin
n:=10; p(n); writeln(n)
end. )
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[Népoopa TopAUETPWY

H extéAeon tov mpoypdpupartog cuvoldiletal otov Topakdtw Tivaka:

£€odog

apxn n
n:=10 10
p(m) k
TEPOGLOL TUPOUETPOV 10
k:=k+5 15
EMOTPOQT) Ol p
writeln(n) 10
TENOG
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[Népoopa TopAUETPWY

O
H tus tne mpoypotikfic Tapauétoou n dev adhélel amd tnv ektéeon
¢ Stadikaotog p. H tumkf mapdpetpoc k amobnkedton Tomikd kol m
aMayf otnv T tne Sev emnpedlel Tnv n.

To mpdypoppor TUTOVEL THV Tih 10, Tovu eivol 1 Tyt TTov éxer oovorteBei
oTNV N TpLv oTd TNV KAHON TNG Pp.
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[Népoopa TopAUETPWY

Mopdderypo
MpocBétouue oto TPSYPApLLA TOU TpONYOUUEVOL Ttapadelypatog Thv
evtoM n:=n+8 péoa otn dodikaoio p:

program CallByValueExample2(output) ;
var n:integer;

procedure p(k:integer);

begin
k:=k+5;
n:=n+8;
end;
begin
n:=10; p(n); writeln(n)
end.

Xpfotog Nopikdg ( Tpipo Mnxovikd Apxés Mwoodv Mpoypappatiopou
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[Népoopa TopAUETPWY

O
To mpdypappa tumavel Tnv Tipn 18. X uvemde i TN TNG TPAYUATLKNG
TapaéTpou sfvorl SLaopeTikh eT& TNV ekTEAEOT TOV
UTLOTLPOYPEUUATOC, TIopdTL TO Tépotopal yiveTal (e TLuq!

Qotbdoo n adhayf otnv T tne n 8¢ oyxetileTon pe To unyoviopd
TEPEOPAUTOC TTOLPOETPWV Ko Sev o@eideTarl oTto 6TL N N eivan
TPOLYILOLTLKT] TLOLPALETPOG.

H adhoyt) yivetow emeldd 1 n eivol opath) wéoa otn Stadikaoiar p kol
OUVETAC N p vt aAN&EeL Tnv TId tne. H tiunf tne n 8o dAhale akdun
Kol otV TO TPOYpolihor kKaAoVoe TNV p e KAToLoL AAAT TTPOLYLOLTLKT
TIPALETPO.
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[Népoopa TopAUETPWY

A
Mépooor TIOLPALETPWY LE OLVALPOPAL:
o Xpnoipomolfron ottd yAdoosg Tov vtooTnpilovv To LovTéAo TILOV
yia Tig petoPAntéc.

o Katd tnv KAoN TOU UTOTPOYPEUUATOG TO KAAOUY TUAILAL TOV
KOBLKOL TEPVALEL OTO UTLOTPOYPOULLEL TNV AVOLPOPE TNG TPUYIATIKNG
mapopéTpov (dnAadh tn Béon uviung otnv omola eivou
atoOnkevpévn N TPALYROTIKY TALP&UETPOC), 1| OTeolor YiveTal Kol
AVOLPOPE TNC TUTILKNG TTOLPOULETPOV.

o Ko’ atutdv Tov TPOTO N TPALYLOTIKT KOL 1) TUTTLKT TLoLp&LeTpOG elval
dppnktal cuvdedepévec pe to i8lo avtikeipevo kab dAn tn didpkela
EKTEAEONC TOV UTOTPOYPLLOTOG KO GUVETIOCS K&Be Xpovikh oTiyp
KEXPL KAL TNV OAOKAHPWCT TOU UTOTPOYPAUUATOC éXOuV akpLBag
v Bt L.
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[Népoopa TopAUETPWY

e
Omotadfmote adhoryn yivel oTnv TLUY TNG TUTIKNG TOPAUETPOV
emNEedlel AUTOUATO TNV TULH TNEC TPAYUATIKHC TOPAUETPOV.

AvtioTouya, aov aM&Eel e K&ToLO TPOTO 1 TUULT TNG TPAYATIKAG
TapopéTpov (ovtd propel v yivel av n TPAYUALTIKY ToLpdleTpog efvor
peToPANTY ko efvor opath oto vTtompdypoppa) adAdler autdpaTa Ko
TNV T TNG TUTILKTG TTOLPALETPOV.
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[Népoopa TopAUETPWY

e
To TMEPUOLLOL TIAPOULUETPWV LE CLVOLPOPAL:
@ YPNOLUEVEL DOTE VO ETLOTPEPOVTOUL TEPLOTOTEP AT EVOL
ATCOTEAECILOTOL QLTS TO UTLOTLPOYPOULILOL.

@ ETUTPETEL VAL TLEPVOUV OTO UTOTPOYPOURLOL OLVTLKELLEVOL TCOY
koctohapBévouv toANéc Béoeig pviung (.. Tivakee, eyypogpéc
KA.T) xwpic va xpetdletan avtiypaeh Tovg (Tov ouveTdyeTo
kbotog oe Ypdvo ko pviun).

A
Oplopéveg YAOOOEG TTOLPEXOUV OTO TLPOYPOLUMATLOTH TT) duvaTdTnTa VoL
TEPVAEL LEYEAN ALVTLKEILEVAL UE OLVOLPOPE OTO UTLOTLPOYPOLULOL,
TPOOTATEVOVTAC TAL WOTO0O HOTE Vo UV eival Suvatd vo
tpotmomoinBolv (m.x xpfion tov READONLY otn Modula 3).
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[Népoopa TopAUETPWY

O
To Tépaopa TAUPAUETPWY e avalpopd civall o ovadikdg TpdToC
Tepdopotoc Topopétpwv otn Fortran, eved vrootnpiletol ad tnv
Pascal, tn C++, tn Modula ko tnv PHP.

Y tn C 1o avtiotolyo amotéeopa propsl va eutevyBel pe xphion
OEIKTMV.
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[Népoopa TopAUETPWY

Eotw to mapakdte mpdypoppo Pascal (n Aé€n var mov mponyeltal tng
TUTLKTC TTapapétpou k oTnv eTikepadido Tne Siadikaoiog p vTTodNADVEL
411 To mépopa NG Kk yivetou pe avaupopd):

program CallByReferenceExample (output) ;
var n:integer;

procedure p(var k:integer);

begin
k:=k+5;
writeln(k);
writeln(n);
end;
begin
n:=10; p(n); writeln(n)
end. )
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[Népoopa TopAUETPWY

H ektéleon Tov Tpoypdppatoc ouvodileTal oTOV TAPAKAT® TVOKL:
££000¢

apyn n
n:=10 10
p(n) k
TEPAG QL TOPUUETPOV M
k:=k+5 15
writeln(k) 15
writeln(n) 15
EMGTPOPY| amd p
writeln(n) 15
TELOG
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[Népoopa TopAUETPWY

A
H tuf tne mporypatikfic Tapapétpou n adAélel 6tov ekteAeiton 1

evtof) ki=k+5 evtédg tn¢ Siabikaoiog p. Autd oupPaiver emelds n

TUTILKY) TTOLPAETPOG K KOLL 1) TLPOLUYLOLTLK Y TIPOULETPOG N fvot 800
SrapopeTikd ovépoto yror Ty i8lar Béon pvAung. Tuvemdg KoTd T
dLdpkela eKTEAEONC TNG P KE TPALYHOATLKT TAPAETPO TNV N, N LETAPANTA
N KO T TUTLKH ToLpdleTpog k éxouv tnv idiar Tips.

Qc¢ emakbhovBo, N T Tne n petd TNV ektédeon Tne p sivo 15.
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[Népoopa TopAUETPWY

O
Mépaopo TMOPOAPRETPDOV e TULY-ATIOTEAECLOL:

@ H tumikf Ttopdpetpoc amtodnkedton ToTikd 6TO £YYP&PNLO
dpaoTnpLoToinoNE TOV VTLOTPOYPAULATOC.

@ H avrtiotoiyn Tpotyhortik TOPARLETPOG ATLOTLULATOL KATE TNV KANOT,
TOVU UTIOTPOY PELLOTOC Kol 1) TUh T aofnkedton otn Béon
MVAUNG TNC TUTILKNG TOPAULETPOV.

o Amo awtd To onucio péxpl kol TV ohokAMipwon Tov
UTLOTPOY PALLOTOC Bev uTtdpxel kauior aAATAeTiSpaon avdleoa
OTNV TUTLKT KOl TNV TPOLYLOTIKT TopSLETPO.

@ MeTd TNV OAOKAHPWON TOV UTOTPOYPAMMATOC 1) TULH TNE TUTILKHC
TOPUUETPOV AVTLYPEPETAL OTNV TPAYLATLKY TapdpeTpo (1 omola
B Tpétel va sival petofAnTh | kol ékppaon Tov Tposdiopilel
pioe Béon otn pvAun otnv omola propel var atoBnkevtel Tiy).
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[Népoopa TopAUETPWY

A
O adayéc Tov yivovtaw oTnv TULH TS TUTUKAC TTUpoéTpOou
emnped{ovy TNV TEAYRATIKY TapdpLeTpo wévo petd Tnv ohokAfpwon Tou
vrompoypdppotoc. Katd Tt Sidpkelol ekTEAESTC TOV UTOTPOY PALLATOC
1 TUTUKT KoL 1) TIPALYLOLTLIKT TTOPAETPOC [LTopEl vor éxouv BloipopeTikéc
TULEG.

A
To Tépaopa TAPAUETPWV e TILH-aTtoTéAeopo vTtooTnplleTol atd TNV
Ada yio BaBuwtoic Timoue.

A\
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[Népoopa TopAUETPWY

Mopdderypo

TpomomoloVpe TO TPOYPOURLLO TOVU TPONYOUEVOY Topadeiypatog,
xpnotpototdvtog th AéEn inout (emekteivovtag KALTOUXPNOTIKE TN
obvtaén tneg Pascal) yia va vtodnAdoovpe 6tL TO TépoLopoL TNG
Tapapétpov k otn Stadikaoior p yivetow pe Tyun-amotéAeopua
(onuet@vetan 4tL To Tépaopa pe TiH atoTédeopa dev vtooTnpileTo
até tn Pascal):
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[Népoopa TopaléTp

0
program CallByValueResultExample (output);
var n:integer;

procedure p(inout k:integer) ;
begin
k:=k+5;
writeln(k);
writeln(n);
end;

begin
n:=10; p(n); writeln(n)
end.
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[Népoopa TopAUETPWY

H ektéleon Tov Tpoypdppatoc ouvodileTal oTOV TAPAKAT® TVOKL:
££000¢

apyn n
n:=10 10
p(n) k
TEPOUC LA TOPAUUETPOV 10
k:=k+5 15
writeln(k) 15
writeln(n) 10
EMGTPOPT OO p 15
writeln(n) 15
TELOG
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[Népoopa TopAUETPWY

e
H tipd tne mpaypatikic Topapétpou n 8ev adldlel dtav ektehelton 1
evtorf] ki=k+5 evtdc tne Siadikaoiog p. Autd oupPaiver eTteldf n
TUTILKT TIOPALETPOG K KOLL 1) TIPALYLOTLKT TalpALeTpog N gfvort
atobnkevpévec o Siapopetikéc Déoeic uviung.

Qotbdoo N Tt Tne k avilypdeetal oty n LeETA TNV OAOKAHPWON TNC
EKTENEONG TNG P- LUVETIDOC, 1) TUYLH TNG N eT& TNV ekTéheon TNG p eivoul
15.
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[Népoopa TopAUETPWY

(A
ATt T 800 TedevTaio Topadelypotor paiveton 4TL TO TépOLoOL
TOPAUUETPWY e TULN-UTOTEAECA Slot@épel aTtd TO TEPAOIA [LE AVALPOPE
(oL Tyéc Tovu Tudvovton atd Tt Stadikaoion p eivon SapopeTikéc oTic
800 mepLmTOOELS).

QoTO00 YL TO CUYKEKPLLEVO TPOYPOULILEL, T TLLT TNG TPOLYILALTIKTG
TUPAUETPOV TTOV TPOKUTTEL LETA TNV ekTéAeoT Sradikaoiog p gival 1
{Sroe ko 0TI 8V TepLmTMOELG (Ko SLovpépel attd TNV TY oV eixe Tpw
amd TV kAfjon The p).

v

O
Av M Tpa YRtk TopdleTpoc ival pioe etoBANTH opatt oto

UTOTLPOY PO Kotk auTd aAN&LeL TNV TIUH TNG, TOTE oL TLHéC TNG
TPAYHAUTIKHC TOUPXAIETPOV LETA TNV EKTEAECT] TOV UTLOTPOYPAUULOTOC
evdéyetal var efval SLapopeTikég Lo Toug 800 autolg TPdOTOUG
TEPALOLATOC TLAPOULETPWV.
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EPOLOILOL TLOLPOUUETPWV

Mopdtderypo

Eotw to mapakdtw mpdypoppe Pascal:

program CallByReferenceExample2(output);
var n:integer;

procedure p(var k:integer);

begin
k:=k+5;
n:=n+8;
writeln(k);
writeln(n);
end;
begin
n:=10; p(n); writeln(n)
end.
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[Népoopa TopAUETPWY

e
H extéAeon tov mpoypdpupatoc cuvoldiletal otov Tapakdtew Tivaka:

£E0dog

apyn n
n:=10 10
p(n) k
TEPUGLLO. TOPUUETPOV
k:=k+5 15
n:=n+§ 23
writeln(k) 23
writeln(n) 23
EMGTPOOT und P
writeln(n) 23
TENOG
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[Népoopa TopAUETPWY

O
Emeldf oto mépaopa pe avopopd N LeTaPANTH n Kol M TUTTLKY
Tapdpetpoc k éxouv Ty i8lal avagopd, oL 800 evtoréc avdBeong péoa
otnVv p entnpedlouvv Thv (B Béon pviunc.

Metd tqv ektédect toug oL n kol k éxouv kol o1 §%o Tyt 23, 1 omoiw
givor ko M Tt} TG N petd TNy exktédeon Tng p.
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[Népoopa TopAUETPWY

e
Av To Tépaopa The Tapapétpou k otn Siadikaoia p yivel pe Ty
ATOTEAETE, TOTE 1) EkTENECT) TOV TpoYpdppatoc Ba eival otuth TTov
QAiVETOL OTOV TOLPAKATW TUVOLKOL:

£€0d0¢

apyn n
n:=10 10
p(n) k
TEPUGLLOL TOPUUETPOV 10
k:=k+5 15
n:=n+§ 18
writeln(k) 15
writeln(n) 18
EMGTPOPT amd P 15
writeln(n) 15
TENOG
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[Népoopa TopAUETPWY

O
Emeldf oto mépaopa pe Tiph-amotéAeopo 1) LeToBANTH N Kol 1) TUTILKA
TopdpLetpog k éxouv dLaopeTikh avapopd, ol 800 evtoréc avéBeong
péoa oty p emnpedlovv diopopetikéc Béoelc pviune.

Metd tnv ektédeoh Tne p, TN T 15 o sivo 1 TeEAK T Tne Kk
AVTLYp&@ETOL OTNV N.
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[Népoopa TopAUETPWY

O
Mépaopo TAPAPRETPWV e ATIOTENECUOL:

@ H tumikf mopduetpoc amobnkedtal Tomikd oTO £YYPAPNUAL
SpOLOTNPLOTIOINCNG TOV VTIOTPOYPALILALTOC.

o Katd tn Sidpkela exktédeong Tou UTOTPOYpaLoTog Sev uTtdpyEL
Koiol AAANAETUBpOon ALVELESO OTNV TUTILKT KOL TTV TPOLYOLTLKT
TOPELETPO.

@ MeTd TNV OAOKAPWON TOV UTOTPOYPAMMATOC 1) TULH TNE TUTIKHC
TOPOUUETPOV AVTLYPEPETAL OTNV TPAYHATLKY TapdpeTtpo (1 omola
B Twpétel v sival petafAnTh | kdTol ékppaon Tov Tpocdiopilel
uioe Béon oTn pvAun otnv omola propel var atoBnkevtel TIA).
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[Népoopa TopAUETPWY

To mépaopa TopouéTpwy (e amotéAsopo vootnpilston amd tnv Ada
yioe BoBuwtoic THTovc.
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[Népoopa TopAUETPWY

A
MNépaoo TopaéTp®V e LoipoojLoL:

o Xpnoluomorital and yAwooeg Tov vrooTnpilovv To Lovtého
AVALPOPOV YLOL TIC eToPANTEC.

o Katd tnv kAo TOU UTOTPOYP&LLETOC TO KOAOUV TUAAL TOV
KOSkl TEPVALEL OTO VTOTPOY PO TNV CLVOLPOPE TOU GLVTLKELLEVOU
ue To oToio ouvdéeTow N TporypaTikl TapdpueTpog (1 Tov
QLVTLKELLEVOU TLOV TLPOKUTITEL ATt TNV KTOTIUNOT TNG TPALYLOTIKNG
TapopéTpov, av avty eivor ouvBetn Topdotoon) ko 1 TUTLKA
TOPOYLETPOC TUVOEETALL [LE OLUTO TO QLVTLKELUEVO.

o Kot’ auTdv Tov TPOTO 1N TPALYLOLTIKT KL 1) TUTILKT TTOLPALETPOC OTNV
apYT TNEG EKTEAEONC TOV VTLOTPOYPRUUATOC eivoll ouvBeSepéveg pe
To (8o avtikeipevo.
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[Népoopa TopAUETPWY

O
Av 070 SLAOTNUO KATA TO OTOLO 1) TPAYIATLKT TTOPELETPOG KOLL T) TUTLLKT
TOPALETPOC givar ocuvdedepévee pe To 1810 avtikeipevo To avtikeipevo
awtd tpomotolnBel, Téte M Aoy atuth emnpedlel kol THGO TNV TUTIKA
600 KoL TNV TPAYUATIKT TopdpeTpo. Autd ptopsl va ouufei pévo otnv
TepiTTwon Tov o ev Adyw avtikeipevo sivar petaAA&ipo.

2 nuelvetal OTL ) TpoTomolnomn pmopel va yivel elte Léow TNG TuTKNG
ToPopéTPOV, iTe péow TNG TopayYRaTikig Tapapétpou (av givon opati
oto vmoTpdypappa) eite péow kdmolag dAAov Peuddvupou Tov wopet
VoL £XEL TO QLVTLKEILEVO.
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[Népoopa TopAUETPWY

A
Av 1 Tuttk? TapdpueTpoc ouvdelel e dAho avtikeipevo (.. péow
gvtoAfic avdBeonc) téte autd Sev emnpedlel TNV TPAYATIKY
TOPOYLETPO: TO UTOTPOYPOUYLO OEV LTLOPEL VO CUVEETEL TNV TEPOLYILOLTLKT
TOUPAUETPO E DLALPOPETIKS ALVTLKEILEVO.

Metd amd to onueio Sev uTtdpyEL CVOYETIOUOG AVAESH 0TIV
TP YILOTLKT) KO TNV TUTLKY TOLPALETPO.
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[Népoopa TopAUETPWY

O
MopdTL 0 TPdTOC VAOTOINONC TOV TEPEOUATOC e LOLPALOLOL KOLL TOV
TéPOLOPATOG e avorpopdt elvon Tapdpotol (to kadodv Tuhpe kddLka
TEPVALEL OTO UTOTPOY PO pic avarpopd), evtodTols Slapépouv we
TPOG TO ATOTEAEOUA, AOYw TNG AAANAETTiSpotong e TNV VIoAf
avdBeone, n omolo Aettovpyel SlocpopeTikd 6TO LOVTEAD OLVOLPOPDOV ATEO
OTL OTO LOVTEAD TULDV.
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[Népoopa TopAUETPWY

A
Av 1 TpayRoTIKY TTopdeTpoc etval ouvdedepévn pe évar un petaAA&Eino
avtikeipevo, téte N TIUA T dev pmopsi va aArdEel amd To
VUTLOTLPOY PO TO OVTiKElEVO Bev uTtopel va TpoTomownBei kol To
vrtoTpdypappa Sev propst vae cuvdéoel T petaPAnTh né dAdo
ovTikelpevo.

A
Erntiong av ) okt mopduetpog xpnoiotmondel ota aplotepd Tov
teheoth avdBeong os k&mola evioA), téte aAr&lel M Tinh TNC, kabBdg
avTh ouvdéetal e k&Tolo dAho avtikelpevo, aAAd 1 T TN
TPOLYILOLTIKTC TTOPOULETPOV TLALPALLEVEL T) (LA
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[Népoopa TopAUETPWY

A
To Tépaopo TUPUUETPWVY e Loipaopa xpnotpototeitar ard tnv Clu,
tnv Python, tn Ruby, tn Smalltalk ko T Java.

Y TIC YAMDOGEC TOU XPNOLULOTOLOUV OVTEND TLUGV YLol Ti¢ HeTaPAnTéc, To
avtiotolyo amotéleopa propel va emiteuyBel Tepvivtorg petafAnTéc
TOToV SeikTn pe T,

Xpfotog Nopikdg ( Tpipo Mnxovikd Apxés Mwoodv MNpoypappatiopou 59 / 97



[Népoopa TopAUETPWY

Mopdtderypo

Eotw to mapakdtw mpdypappe Python:

def p(k):
k=k+5

n = 10
p(n)
print(n)
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[Népoopa TopAUETPWY

H extéAeon tov mpoypdpupartog cuvoldiletal otov Topakdtw Tivaka:

otoifa cmpoOg £€€0d0g
apx n
n=10
p(n) k
TEPAUCUOL TOPAUETPOV
k=k+5
EMOTPOPN OO p
print(n) 10
TELOG

Y

10

A\ 4
—
W

\4
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[Népoopa TopAUETPWY

0
MeTd To TEPAOUA TIUPAUUETPWY OTO UTOTPOYPAUKUA P 1 LeTABANTYH n Ko
N TuTUk? Tapdpetpog k eival ouvdedepéveg pe to iBlo avtikeipevo mov
éxer Tiun 10.

H gvtoldi k=k+5 avabéter otnv k tnv Tius 15. Avtéd yivetol ouvdéovtac
v k pe éval Stopopetikd avtikeipevo. To avtikeipevo pe To omoio eivol
ouvdedepévn n n e€akolovBei va éxer Tipn 10.

Metd tnv oAokAfipwon TNG eKTEAECTC TOU UTLOTLPOYPAULATOC P 1)
petoaPAnTh n éxel TNV (Bl Ty Tov eiye kow T TNV KAHON TOV
vrompoypdppatog. Emeldn n p elvar ouvdebepévn pe éva
un-petaAA&Eipo avtikeipevo (aképoo) N Tt Tng Sev pumopel vou
A& EelL péow TOU TEPAOUATOC TAPUUETPWY LE [LOIPALTILAL.
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[Népoopa TopAUETPWY

Mopdderypo

Eotw to mapakdtw mpdypappe Python:

def q(b):
b[1] =0
b = [1,1]

a = [0,1]
q(a)
print(a)

Xpfotog Nopikdg ( Tpipo Mnxovikd Apxés Mwoodv Mpoypappatiopov 63 / 97



[Népoopa TopAUETPWY

H ektéleon Tov mpoypdppotoc ouvodileTol oTOV TAPAKAT® TiVokaL:

oroifo Gpog £Eodog
opyr a
a=[0.1] (0] [1]
a(=) b
TEPUOLLE TTOLPAUET PV
b[1]=0 T
b=[1.1] <
SMOTPOQN od q
print(a)
Tehog

h
v

o

=

v

h A

!

v

[0.0]
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[Népoopa TopAUETPWY

O
MeTd To TéPALOA TTAPAUETPWY OTO UTOTPOYPOULA g T ReToBANTH a Kot
7N TuTUk? Ttapdpetpog b giva ouvdedepéveg pe to i8lo avtikeipevo Tov
etvow n AMota [0,1].

H evtol b[1] = 0 tporomosel tnv Ttapamdvw Aote, arAdlovtog Tnv
T tTe b kow g a. Autd sivon gpiktd kabdg oL Moteg otnv Python
givol, petaAA& Lo avTikeipevar.

H evtodd b = [1,1] ouvdéer tnv b pe pio Sipopetiky Aot Qotdoo n
Aota pe TV omoia sivarl ouvdedepévn 1 a Topapével 1 dioc.

MeTd Tnv oAokAipwon TNS eKTEAEGTC TOU UTIOTPOYPELOTOC g 1)
petoPAnTh a éxer Tnv Twn [0,0]: eivon ouvdedepévn e to idlo
QVTIKE{EVO dTLWG KL TtV TNV KAHON, WOTOCO QUTO TO GLVTLKE(LEVO EXEL
TpoTotolnBel ecwTepLkd.
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[Népoopa TopAUETPWY

(A
Mépaoo TopapLétpwv e dvopa:
o Amortelel évav Tpdmo mepdopatog TopapéTpwy Tov Ttpootabel va
ppnOel TN Aettovpyiot TWV LOKPOEVTOADV.
o Katd tnv kAfoN TOU UTOTPOYPAULLATOC Ol TPALYLALTIKES
TOPELETPOL EVOWILOLTOVOVTAL OTO OMWILO TOU UTTOTPOYPEILLOTOC KOl
dev amotipolvTal dpeoa.

@ H amotipunon yivetou (xpnoipomoldvrag to meptfdAlov avopopdic
Tou kahoOvtog) k& Be wopd Tovu xperdleTow N TIWY TNG TUTLKYG
TUPALETPOV.
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[Népoopa TopAUETPWY

A
To mépaopo TUPAUETPWY e GVOLOL:
@ éyeL TO 1810 ATOTEAEOUO OTLWG TO |UE TEPOLOLOL [LE TUYLH, OV 1)
TPOLYMATIKY TapdpeTpog elvor pioe otaBeph Tind.
@ £xelL TO i8L0 ATOTEAEOA OTIWG TO TEPOLOLAL |LE QLVOLPOPAL, LV 1)
TPAYMATIKY TapdpeTpoc elval petafAnTy.
@ £xelL dLoupopeTikd ATOTEAECUA ATLd TOVE GAAOVE TPOTTOVG
TEPAOUOTOC TUPAETPWV, OV 1) TIPAYLOLTLKT TOLPALETPOC elvat
otolxelo mivaka, f oOvBetn Tapdotaon Tou TepLéyel pwetaPAnTéc.

v
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[Népoopa TopAUETPWY

O
To TAEOVEKTNLOL TOV TEPAOLATOC TTLPUETPWV [he Ovopa sfvor bTL
ATOPEVYEL TNV AOKOTN ATOTIUNON TWV TPAYATIKOV TIUPALETPWY, TNV
TEPITTWOT TOU AUTEC SEV XPNOLLOTIOLOUVTOUL GLTS TO UTOTPOYPOULILOL.

QoTtd00 TO LELOVEKTNLOL TOV £lval OTL oV 1) TPOLYLOLTLKT TTLPALETPOC
XPNOLULOTOLEITAL OE TTOAAG OTUEIX TOV UTLOTLPOYPELATOG TOTE
amotidton kdbe @opd amd tnv apxh. Emione mapovoidlel Suokohieg
oTnV vAoToinon.

v

To mépoopa Tapopétpwy e dvopa xpnowomotiBnke and tnv Algol 60
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[Népoopa TopAUETPWY

O
Oxvnp1 arotipnon (Tépapo TOPARETPOV LE ALVALYKY):

o Eivow mapodhayf tov mepdopatog pe Svopol Kol XpnoLLoToLeito
ATO TIG CUVALPTNOLOKEC YADOCEC.

o H amotiunon plog mpaypatikic mtapapétpou yivetal Tnv TPOTN
popd ovu Bau xpelaoTel M TLUY TNS YLt TO VTTOAOYLOLS TOV
ATOTEAEOULATOG TNG CUVAPTNONG Kol oTT ouvéyelo amobnkedetou.

@ Av 1 TuH TN TpaYRaTkC TapaéTpou XpetooTel Eovdt, TéTe
pnoluomoleiton n arobnkevpévn tiun ko Sev ylvetal ek véou
aTotTiunon.

v

To mépaopa TapaUETp®Y Ue avdykn yxpnotpotmoteital otn Haskell ko
otn Miranda.
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[NepLex Opeva

© Evvpopiuata Spaotnplomoinong ko akohovbieg kK Mjoeig
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Eyypagiuata Spaotnplomoinone kol akoAovbicc kAfosLc

e
KdBe popd mou kaAeitol vl vTOTPSOYPOpLAL KAXTA TNV SLdpkeld TNG
eKTENEONC £VEC TPOYPAUUATOC, ELOAYETOL OTTV Kopuyh TNe otoifac To
EYYPAPNLA SpaLoTNPLOTOINGNG TOV VTLOTPOYPAUILALTOC.

e
To eyypdynua Spactnplomoinone Siaypdyeton and tn otoifar bTov
oAokANpwOel 1 ekTéAeTT) TOV UTOTPOYPAUUATOC.
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Eyypagiuata Spaotnplomoinone kol akoAovbicc kAfosLc

O kataxwpntic deiktn otoifog, meptéyxel kdbe xpovikh oTLyun TN
dLebBuvon TN kopuptfc Tne otoifoc.

| \

O katayxwpntig deiktn Bdong, mepiéyel k&Be xpovikh oTiyun ™)
BLevBuvon evédc onueiov avagopdc oto eyypdonua Spaotnplomoinong
TOVY TPEXOVTOC UTIOTLPOY POUPLLATOC.

| A

Emeldn to eyypdpnuo SpaoTnplomoinong eviiyeTol vor TEpLEXEL
avtikelpeve petaPAntod peyéBouc, sivar amapaitntn n xpfRon kol Twv
800 TapaTEVR BELKTOV.

A
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Eyypagiuata Spaotnplomoinone kol akoAovbicc kAfosLc

O
To eyypdynuo dpaotnplomoinong mepLéyet:

TG TUTILKEG TTOLPALETPOUG TOV UTLOTPOYPALULILATOG
Tig ToTkéG eTaPANTéG

TIC TUYLEC TV KATAXWPNTOV TPV TNV KAHON

°
°
°
@ 11 S1ebBuvon emoTPOPTic
@ To oTuTikd SeikTn

@ tov amofnkevuévo deiktn otoifoc
°

tov aroBnkevpévo deiktn Pdong (Suvapkd Seiktn, Seiktn Pdone tov
kohoOvTOoC)
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Eyypagiuata Spaotnplomoinone kol akoAovbicc kAfosLc

O
Mo tn Séopevon pviung otn otoifo kol TV apxikoToinon Tov
EYYPAUPNLATOC dpAoTNPLOTOINONG KT TNV KATIOT TOV
UTLOTLPOYPEUUATOC KaBME Kall YLal TNV ETAVAPOopE& TNE TANPOoPopiac Tov
éxeL amobnkevtel oTo eyypdpnuo SpacTnploToinong Ko THv
amodeVopeuon tTNg LvAung otn oToifo peTd TV oAokAHpwaon Tov
UTOTPOYP&LaTOC, XperdleTo va ekteheotel kMdikog o omoiog
wpiletau os:

o akolovBia kAone (ekteAeitan oo Tov kahodvra)

o mpdhoyoc (ekteAeltal oo Tov kahoGuevo)

@ emidoyog (ektedeiton amo tov kahoduevo)
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Eyypagiuata Spaotnplomoinone kol akoAovbicc kAfosLc

O
Opropéveg evépyeleg TOU ALVOLQEPOLLE TLPETIEL UTLOXPEWTLKE VoL
ouptmeptiopPdvovtol otnv akolouBioe kAfone (Tépaouoa Topapétpwy,
vohoylopdg otatikol deiktn, amobikevon SiebBuvorng emioTpoyihc).

(A
AvtioTolya, OpLopEVEG EVEPYELEG TIPETIEL UTLOXPEWTLKA VOL
ovptepdapPdvovtal otov Tpdloyo/emidoyo (HeToupopd Tt SrevBuvang
ETULOTPOPTE OTOV LETPNTH TPOYPALLALTOC).

\
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Eyypagiuata Spaotnplomoinone kol akoAovbicc kAfosLc

O
Qo100 UTLAPYOUV EVEPYELEC TLOV LTLOPOVV VAL Yivouv eite oTnv

akohoubBiat kKAfjong eite otov Mpdhoyo/emidoyo (T.x. amwobrikevon Seiktn
otoifog, amobfikevon KaToXwpPNTOV).

J

O
H petagopd svepyeidv amd tnv akolovbio kAfong ctov
pdhoyo/emidoyo cuvendyeton e€olkovédunon xdpov (o avtiotolyog
KOBLKOLG UTLAPXEL Mot LOVO POopd TpLV KOl LETAL TOV KGOOLKAL TOY
vTtopoypdppartoc kot éxL os kébe onueio amd to omoio kaheital to
UTLOTLPOY POLLLILL ).
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[NepLex Opeva

@ Evowpdtwon umompoypapudtey
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Evoopdtwon vompoypaiildTwy

Y & oplopéveg VAOTIOLNOELS YAWOOWV, ETUAEYETOL KXTH TNV HETAPPOOT
£VOG TPOYPOULLOTOG GLVTE TOU Y OVIOMOU KAONG UTLOTLPOYPALILOTOG
mov Baoiletan otn Yxpfon tne otoifoc, va yivetau evowpdtwon tov
KOBLKOL TOV UTLOTpOoYpdupaToc ot kK&Be onueio attd To omoio kakeital To
UTLOTLPOY POLLILAL.

| \

To TAEOVEKTNAL TNG EVOWUATWOONC ivall 6TL TTOAEC eVépYELEC TLOV
aTatovvTol yroe Th Stayeipion tne otoifog wropodv v TapadneBoiv.

EnimAéov umopoiv va epappootodv opiopéves Tpdobeteg PeATiosig
OTOV TALPALYOHUEVO KOOLKL.

\
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Evoopdtwon vompoypaiildTwy

To pelovéktnua tThe evowpdtwong elval Tt avEdvel to péyeboc tov
peTOLppoLopévoy Tpoypppatog (kabde o kddikag tou
vToTpoYpdppatog eTtovohapuBdveton oe TOAG onpeiat).

Y UVETIOG ouvioTatol (LOVO YLOL UIKPE VTLOTPOYPEUILALTOL.

Eniong dev propel va epoappootel o8 avadpopikd VTTOTPOYPSYLOTOL.
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Evoopdtwon vompoypaiildTwy

O
Y ¢ ToAAéc vioTolfoslg Tou uttootnpi{ouv eVowUdTwoT, 0 ETAPPATTHS
gtvorr autdc Tov atoasilel ol vTompoYpd ot Ba evowpatwboiv.

e
> tnv Ada o mpoypappatioThc wmopel va Ttpoteivel ToLa
vTtoTpoYpdppota Ba evowpuatwdoiv.

A,
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[NepLex Opeva

© Mpokaboplopéveg, emdvupeg ko petafAntod TARBovg TapdpeTpot
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[NpokaBopiopévec, emovupee ko petaAnTod TABouc

TLOLPALLETPOL

e
Oplopévec YAOOOEC TTPOYPOUUYLATIOUOY ETULTPETOUV TOV OpLod
mpokaBoplopévwv TGV Yl kdToteg attd Tic Ttopapétpoug (Python,
C++, Ada, Common Lisp, Fortran 90).

O
O opdyeetpol TTov éxouv pokaBopuréveg TILéEG LTtopolv va
TapaAeiTtovTol KAT& TNV KANOT TNG CUVEPTNONG.

.
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[NpokaBopiopévec, emovupee ko petaAnTod TABouc

TLOLPALLETPOL

e
Y tnv Python o mapdpetpol pe TpokaBopiuévee Tipéc o Tpémel
akohovBolv Tig Tapapétpoug Xwpic TpokaBoplopévn T oty
ETUKEQAAIS QL TOVU UTLOTLPOYPAUYLALTOG.

Koatd tnv kAfion Tou UToTpoYpULlatos SivovTol UTOXPEWTIKE TULEC VLo
TIC TLPOLETPOUC Xwpic TpokaBoplopévn TLUH Kol TPOALPETLKA TULEC YLal
évae apyikd TAMBog amd Tic Tapapétpoug e TpokoBopuévn Tuu.
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[NpokaBopiopévec, emovupee ko petaAnTod TABouc
TLOLPALLETPOL

Mopdderypo
Eotw to mopokdte vrompdypoyppe Python:

def totalCost(price, quantity = 1, vat = 23, discount = 0):
return price*quantity*(1+vat/100)*(1-discount/100)

v

OAEC OL TOLPAKATW KANOELS elvall £YKUpEG:

totalCost (35.50)
totalCost(35.50, 3)
totalCost(35.50, 3, 13)
totalCost(35.50, 3, 13, 10) )
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[NpokaBopiopévec, emovupee ko petaAnTod TABouc

TLOLPALLETPOL

O
Katd tnv kAfjon gvg UTOTpOYpaLLOlTOS 1| oLVTLOTOLY IO TwV
TIPOLYMOTIKGOV TIOLPULETPWY [LE TLG TUTILKEG TtopouLéTpoug yivetal e Bdon
T 0éon Toug: M TPAOTN TPAYUXTIKY TUPARUETPOG AVTLOTOLXEL OTNV TTPAOTY
TUTILKT) TOPAETPO, N BEVTEPN TPALYOLTLKTY TLALPALETPOC OTN delTEPT
TUTCLKT] TTOLPALETPO K.A.TC.

OL TPOLYROLTLKEG TLLPGLETPOL TLOU XPNOLULOTIOLOVY TOV TAPATIEV® KOvEvaL
ovopdlovTal TpayRoTikéc Tapduetpol Béonc.

OpLopéveg YAOOOTEC TPOYPOULLATIONOU ETITPETOUV THV ALVTIOTOLYLOT
TPOLYATIKOV TIUPALETPWY |LE TUTIKEG TTOLPUUETPOVS, XPNOLULOTIOLDOVTOG
TO OVOROTO TWV TUTILKGOV TOPAUETPWV KATE TNV KATOT TOV
vronpoypdppatog (Python, Ada, Common Lisp, Fortran 90, Modula 3).

v
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[NpokaBopiopévec, emovupee ko petaAnTod TABouc

TLOLPALLETPOL

O
H xpfion eTOVUROV TPOYRLOTLKOV TOPARETPOV KATE TNV KA on evig
UTLOTLPOY PAUIATOC EXEL TOL TLOPOKATW TTAEOVEKTHLOLTOL:

o Emitpémer va adNd&Eel 1 oglpd ep@dvionc TwV oploud TV GTNV
KAon.

o Emitpémer va 800ei Tipt oe kdmola mpokaBoplopévn TtapdpeTpo,
ywpic va 8oBel Tiuh oTic mpokabopipévec Tapauétpoug Tov
Bpiokovtal aplotepdt TNE oTNV eTke@aA B TOV VTLOTPOYPEAUUATOC.

@ BeAtidvel TV avaly VoL dTNTO TOV KOSIKOL: 0LV T OVOUATO TWV
TOLPOUETPWY LVTAVAKACVUV TO POAO TOUC UEGOL OTO UTLOTLPOYPOLLLOL
TOTE UE TNV TTOPOVGIA TWV OVOUATWV KAT& TNV KAHon
TEKUNPLOVETAL KAAVTEPAX TO TPEY PO,
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[NpokaBopiopévec, emovupee ko petaAnTod TABouc

TLOLPALLETPOL

O
2 tnv Python n xpfion emtdvupwy TOpopETpwY VTTHKOVEL OTOVG

TOPUKATW TEPLOPLOLOVG:

o O em®vupec Tapdpetpol Bo Tpémel Vo ETOVTOUL TWV TTULPAULETPWV
Béonc katd TV KAoN TOU LTLOTPOYPELLATOC.

@ ‘OAec ol TuTikéc Topdpetpol Xwpic TpokaBoplopévn Tiuh Ba Tpémel
va koBopilovtal eite amd Tpaypatikéc Tapapétpoue Béonc eite
ATO EMDOVULEG TIPALYILUTLKEG TTULPAULETPOVG.

@ H tip1 kébe tumikn mwopapétpouv Ba mpémel v kaBopileton To ToOAD
piot @opd kotd TNV KAfoN.
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[NpokaBopiopévec, emovupee ko petaAnTod TABouc

TLOLPALLETPOL

Mopdderypo

MTmopolpe katd TV KAfon Tov uTtompoypduuatoc totalCost Tov
Tponyoupevou Topadsiypatoc va adAdEoupe TN oElpd TwV TAPoLETpV
XPNOLLOTOLOVTOLG ETWVUIES TTOLPAUUETPOVC:

totalCost(quantity = 4, price = 10.25, discount = 5, vat = 13)
v
A
Etiong propolpe va kaBopicoupe Tnv Tipn tne Tapapétpov discount,
Satnpavtag Tic mpokaBopilpéveg TIRéC TV TapapéTpwy quantity ko vat:

totalCost (35.50, discount = 10)
totalCost(discount = 10, price = 35.50)
v

88 / 97

Xpfotog Nopikdg ( Tpipo Mnxovikd Apxés Mwoodv MNpoypappatiopov



[NpokaBopiopévec, emovupee ko petaAnTod TABouc

TLOLPALLETPOL

e
Oplopéveg YAOOOEG TPOYPOULLOLTIONOY ETILTPETLOVV TOV OPLOUS

UTLOTLPOY PtV Ttou Séxovtan petafAntd (ko ooodfmote peydio)
AfBo¢ opopdtwv (Python, C, Lisp).

OL TPOLYROLTIKEG TLOLPEILETPOL TEPOLY TOU EAEXLOTOV UTOYPEWTLKOV
mAffouc TapapéTpwy ouykevTpdvovTal ot évay Tivaka, plo Alotal A pio
TAeL&da TNV ool PUTopel Vo eTEEEPYUOTEL TO UTLOTLPOY POLpLILOL.
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[NpokaBopiopévec, emovupee ko petaAnTod TABouc

TOLPALLETPOL
O
Y tnv Python yia vau opicovpe éva uvtompdypappo e puetaPAntéd tifiboc
TUPAETPWY, XPNOYLOTIOLOVILE LK TIULPALETPO, TOU OVOUATOG TNG otolag
otV emke@aAido Tou vompoypdppaToc Tponyeital To obufolo *. H

xpHon twv *-mapapétpov akorouvbel Toug Tapakdtw kovévec:

o Trdpyel To TOAD piae *-Tapdpetpog o k&Be VTOTPSYPOLLILAL.

o H *mapdpetpoc pmopsel va BplokeTal o omoladfimote Béon oty
AoTtal TV TUTIKAOV TopopéTpwy. QoTdoo 60eC TUTILKEC TIULPEUETPOL
akohovBouv Ba Tpémel val Tdpouv T KT TNV KAHon atd
ETOVUUEC TP YIATLIKEC TToepoétpovuc. Y uviibwe 1 *-Ttapduetpoc
tomoBeteita oto Téhoc TNg AMoToC TWV TUTLKOV TAPAPETPWY.

o Av n *-mapduetpog Bploketan otnv i-ooth Béon tnc AoTtog Twv
TUTLLK®OV TIAPARETPWY, TOTE N TYL TNC KAT& TNV KAHoN TOV
UTOTPOY P& OTOC sival pioe TAeL& S Ttov TepLéxel OAeG TLG
TpaYRoTikéc Topapétpoug Béong, amd ) 0éon i ko petd.

Xpfotog Nopikdg ( Tpipo Mnxovikd Apxés Mwoodv MNpoypappatiopou 90 / 97



[NpokaBopiopévec, emovupee ko petaAnTod TABouc

TLOLPALLETPOL

Mopdtderypo

Mopakdte paivetan N eTikepaiSa evdg vtompoypdpuuatog oe Python
pE LeTaBANTS TAR00c ToppéTpwy:

def f(a, b, *z, c, d = 10):
v
(A

Av to vrompdypappo kANOel pe Tov Tapokdtw TpdTO:

f(1, 2, 3, 4, 5, 6, 7, c=8)

A,

tétTE M Mopdipetpog z éxel Ty (3, 4, 5, 6, 7).
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[NpokaBopiopévec, emovupee ko petaAnTod TABouc
TLOLPALLETPOL

Mopdtderypo

To mapakdten vrompdypappa Python Bpiokel to péyloto kowd Biapétn
evé¢ omolovdfimore TAR0oug BeTikdv aplBuv:

def gcd(*numbers) :
n = numbers[-1]
if n<1:
return "error: non-positive argument"
for i in range(len(numbers)-1):
m = numbers[i]

if m<i:
return "error: non-positive argument"
while m != n:
if m > n:
m = m-n
else:
n =n-m

return n
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[NpokaBopiopévec, emovupee ko petaAnTod TABouc
TLOLPALLETPOL

‘O)ec oL TopakdTw kAfoelg eival éykupec:

>>> gcd(24,10)

>>> gcd(32,16,12)

>>> gcd(100,24,25,30,17)
>>> gcd(5)
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[NepLex Opeva

@ Treppdprwon kaw TorvpoppLopde
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TTepPopTWOTN KoL TTOAVLOPPLOUOC

e
Treppdptwon ovopdlovpe To YAVOUEVO BU0 UTOTPOYPEILLAT TOV
opiCovtou péoa oto (Bo umhok v éxovv To (1o dvopa, A& va
Aettovpyolv yio Staupopetikd mABoc f/kol ThTO TALpaApéTpwy.

v

H vreppdptwon eival pio ocuvtaktikh eukodioe 1 otoioa, PonBéel dote To
Ovopo £vdG UTIOTIPOYPALATOG VAL TLEPLYPAPEL OG0 TO duvaTdy KaAvTEpa
TN AstTovpyiot Tou ekTEAEL.

v

(A
H Java, n C++ kou n ADA vrootnpilouv vreppdptwon

UTLOTLPOY PAULUATWV.

\
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TTepPopTWOTN KoL TTOAVLOPPLOUOC

e
‘Eva vtompdypoppor ovopdletal Yevikd i TOAUMOPPIKS oV TepLEXEL
TUTILKEG TLOLPOULETPOVG OL OTLOLEG ETUTPETIETAL VO £XOUV SLALPOPETLKOUG
TOTOVG, OE SLLPOPETLKEG KANOELG TOV UTLOTLPOY PAULOLTOG.

v

Tot TOAVHOPYLKA TLPOYPOLLO ETILTPETIOVY AELTOVPYIEC OV EKTEAOVVTAL LE
Tov B0 TpdTo Yia SLaopeTikolc THTOVC dedopévv Vo VAOTTOLOOVTL
aTd £vo ovadikd VTOTPSY POLLILL.

v

O
H Haskell, n C++ ko 1 ADA vrootnpifouv ToAupopgikd

UTLOTLPOY PAUILOLTOL.

A
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TTepPopTWOTN KoL TTOAVLOPPLOUOC

H vreppdptwon ko o ToAvpop@lopdc potdlovv oto 4TL eTTpéTOVY VoL
KOAOUE UTOTIPOYPALATO [LE TO (510 SVOAL YLOL BLAPOPETIKOVE TUTLOUG
TOPULETPOV.

Qotbdoo o TpdTog Tov emiTuyX&veTow ouTd glvor Tedelwg doupopeTikdg
OTLC 800 TEPITTROOELG:
@ X.TO TOAUMOPPLOLO LTLAPXEL £V Lovadlkd VTLOTLPOYPALLY TO OTLOi0
Aettovpyel yial ToAAoUC TOTTOUC

@ XTNV uTepPdPTWOT UTLAPYOUV TOAAG SLOLPOPETIKA VTLOTLPOYPEULOLTO
Tov éxouv kowd bvopa, to kabéva amtd Tor omoio Asitovpyel yio
ovykekpytévo TARBo¢ kal TOTovg Tapapétpwv. Ou Aettovpyieg Tov
£KTEAOUV T SLALPopoL VTLOTPOYPSLLaT EVOEYETOL VoL efvarl TEAELDC
dlopopeTikéc.
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