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TUTUKEG MAPALETPOL
: _ MPOYUOTIKEG
Int X _ T pAEeTPOL

KAnon uebodou
* [lwg nepviouvTal ot NOPAPETPOL;
* QaiveTtal apkeTA €UKOAN dladikaoia

* AAN\G Ba doupe enTd SLAPOPETIKEG HETAEU TOUG TEXVIKEG
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Mepiexébueva

AvTioTOIXiO TTAPAUETPWYV

* AvTioTOlK (O NAPAPETPWV

* [lEpaopa NOPAPETPWY
- KAfon kata A (call by value)
- KAfon kat’ anotéheopa (call by result)
- KAnon katda TipR-anotéAeopa (call by value-result)
- KAnon kat’ avagopd (call by reference)
- KAAon pe enéktaon pakpoevtoAwv (call by macro expansion)
- KAjon kat évopa (call by name)
- KAnon kat’ avaykn (call by need)

* O¢pata oxedlaouoU YAWOoOoWV

MapdpeTtpot

* Mo NPOKATAPKTIKA €PWTNON: KE NOLO TPONO TalpldleL n
YAWOOQ TIG TUNIKEG PE TIG NPAYHATIKEG NOPAUETPOUG;

* H nwo ouvnBiopévn andvtnon oto napandvw pwTnUa
eivat:

- H avrtiotowia kaBopidetal and T BE0EIG TwV NAPAUETPWY
(positional parameters)

- [Na napdadelypa, n v-00TH TUNIKA NOPAPETPOG TAPLACEL UE Th
V-00TA NPAYHUATIKA NAPAPETPO
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TaipldOHA TTOPAMETPWY HECW OVOHATWYV

O£0€1g KAl OVONATA OTO TAIPIAO A TTAPAMETPWV

* H avTtioTolkia pnopei eniong va KaBopLloTel e XprRon
TAPLACUATOG OVOUATWY NAPAUETPWV

* [a napadelypa otnv Ada:
DI VIDE(DI VIDEND => X, DIVISOR =>Y);

* Tawpdel TNV NPAYUATIKI NOPAUETPO X UE TNV TUMKA
napapetpo DI VI DEND, kat tnv Y pe tnv DI VI SOR

* TNV NEPINTWON AUTA N OEPA EPPAVIONG TwV
NAPAUETPWY dev naidel KANOLo POAO
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* OLnePLOOOTEPEG YAWOOEG NOU EMTPENOUV TAIPLACHA
NOPAUETPWY PEOW ovopdaTwy (n.x. Ada, Fortran, Dylan,
Python, Objective C, Smalltalk) enttp€nouv eniong kat
NOAPAUETPOUG BECEWV

* OLnpwTeG NOPAUETPOL OUVABWG kabopilovTtal pEow
B€oewv, evw oL undAolneg eival NApAUETPOL NOU
kaBopidovtal HEOW OVOUATWY
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MpoalpeTIKEG TTAPAUETPOI

Mn tmreplopiopéveg akoAouBieg TTapAPETPWV

* [1poalPETIKEG NAPAUETPOL HE Xpron default Tipwv: n
OKOAOUBIa TwV TUNIKWY NAPAUETPWY NEPAALPBAVEL
default TIHEG NOU XpnowonoouvTal €AV OL AVTIOTOLKEG
NPAYHOTIKEG NAPAETPOL Asinouv

- Méow NPoAPETIKWY NOPAUETPWY HNOPOUHE VA YPAWOUUE EUKOAQ
KAMOLOUG UNEPPOPTWHEVOUG OPIOHOUG GUVAPTHOEWY, ONWG M.X.
int f(int a=1, int b=2, int ¢c=3) { body}

- H napanavw ékgpaon otn C++ gival lcoduvapn Le:

int £() {f(1,2,3);}

int f(int a) {f(a, 2,3);}

int f(int a, int b) {f(a,b,3);}
int f(int a, int b, int ¢) { body}
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* Kdnoleg YAWOOEG ENTPENOUV AKOAOUBIEC NPAYUATIKWYV
HETABANTWV PN KaBoplopEvou pnkous: n.x. N C, n C++,
Kal YAwooeg oevapiwv onwg n JavaScript, n Python kai n
Perl emitpénouv Tov oplopo

int printf(char *format, ...) { body }

* OLenunAéov NapAaPeTPoL NPooneAAlovTal HEOW EBIKWV
HEBGOWV TNG BIBALOBNAKNG

* Ol un NePLOPLOPEVEG AKOAOUBIEG NOPAUETPWY ANOTEAOUV
«TPUNOY» TWV OTATIKWY CUCTNUATWY TUNWVY

- AT 0L TUNOL TwV EMNNAEOV NAPAMETPWY OE UNOPOUV Va
€AeyxBoUV KaTA TO XpOVO LETAPPAONG TOU NPOYPAULATOG
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Mépaopa MapapéTpwyv

KARon katd TigR (call by value)

YTO TIEPACLA TIOPAUETPWVY KATA TLUI, N TUTILKA
TIAPAUETPOG CUUTIEPLPEPETAL OQ LLLOL TOTTILKY) LETOBANTH
otnv eyypadn Spaotnplonoinong tng kAnbeioag
OUVAPTNONG UE Lo onUavTLKn dtadopd: apxlkomoLeltat
LLE TNV TN TNG avTlOTOLXNG TIPOYHOTIKAG TIAPOETPOU,
TPV N kKAnBeioa cuvaptnon EEKVAOEL TNV EKTEAEDH TNC.

* H anAouotepn HEBODOG NEPACHATOC NAPAUETPWV
+ Xpnoonoleital EUpPEWG

* H povn peBodog otn Java

Ortavn pl us

apyilet v
EKTEAEON TNG

a: 3 x: 3
b: 4 y: 4
return address 7z 2
Pravious return address
activation record
result: ? _previous
activation record
11
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int plus(int a, int b) { g R .
a += b; H ovvipmon f OpaToéTNTa aAAQYWV
return a; EMOTPEQPEL 42
} . ) . . , .
int £0) { « 'Otav oL NapAPETPOL NEPVIOUVTAL KATA TIUA, Ol AAAAYEG
In
int x = 3; O€ MO TUMIKA NOpAReTPo dev ennpedlouv TNV avTtioTolxn
int y = 4; current A
: NPAYHATIK
Int z = El us(x, y); activation record PavH n
) return 6%z; « TMapdAa auTd eivat Suvatd va yivouv alay£g nou va

eival opatég otnv KaAouoa PEBodo

* [ napddelypa, n T TNG NAPOUETPOU UNOPEL va eival
€vag deiktng (otn Java, pa avagopd)

* 2TV NEPINTWON QUTA N NPAYHATIKY) NOPAUETPOG dEV
OAAACZEL TN, aAAG TO QVTIKEIUEVO TO ONOIO avagEpeTal
ano tnv NAapApeTPO HNOPEL va Tpornonotnoei
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void f() {
ConsCell x = new ConsCel | (0, null);
alter(3, Xx);

}

void alter(int newHead, ConsCell c) {
c. set Head( newHead) ;

c =null;
} head: 0
tail: null
current
activation record
newHead: 3 / ’O\
Otavnal ter c: !
apx}Cst ‘C’T[V return address return address
SKTS)\SGH me previous previous
activation record activation record

void f() {
ConsCell x = new ConsCel | (O, null);
alter(3, x);

void alter(int newHead, ConsCell c) {
c. set Head( newHead) ;
c = null;

}

head: 3
tail: null

current
activation record

O«
newHead: 3 \

Otovnal ter ¢: nutl
TEAELDOVEL TNV
EKTEAEOT] TG

return address return address

previous previous
activation record activation record
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. , . void plus(int a, int b, by-result int c) {
KAjon kar’ atrotéAeopa (call by result) c = atb;
}
: ; , : ; int () {
210 MEPACHA TTAPAUETPWY KAT' ATIOTEAECUQ, N TUTTLKN int x = 3:
TIOPAETPOG CULTIEPLPEPETOL OA LA TOTILKI) LETABANTH int y =4
otnv eyypadn dpactnplomnoinong tng kKAnBeloag int z;
ouvaptnong xwpic k&mowa apxtkn Tur. Otav n kKAnBeioa pl t‘s( s 2}:- . 2);
OUVAPTNON TEAELWOEL TNV EKTEAEDN TNC, N TEAKN) TLUA } JERETR 2
TNG TUTTLKN G TTAPOUETPOU avaTIBETAL oTNV avtiotolyn
TLPAYLOLTLKI) TIOPALLETPO.
. . a: 3 v x: 3
» Ovopacetal eniong copy-out
b: 4 y: 4
* H npaypatikr napapeTpog npénel va gival pia lvalue Otavn pl us s -
« H kAfon kat' anotéAeopa 10fxOn otnv Algol 68 kat apyiCet mny return address return address
A SKTSKSGH Tng previous previous
xpnOluonOlr]Gr]Ks Kat OTr]V Ada activation record activation record
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voi d plus(int a,
C = atb;

}

int f() {

int x = 3;
int y = 4;
int z;
plus(x, vy, z);

return 2*x*z;

Ortavn pl us
glvan éroiun va
EMOTPEYEL

int b, by-result

int c) {

current
activation record

a: 3 x: 3
b: 4 y: 4
c: 7 z: ?

return address

return address

previous
activation record

previous
activation record
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void plus(int a, int b, by-result

c = atb;

}

int f() {
int X
int y
int z;
plus(x, vy, z);
return 2*x*z;

}

3
4;

Agotov n pl us
EMOTPEYEL

Mapdpetpol

int c) {

H cvvépton f
EMOTPEQPEL 42

current
activation record

return address

previous
activation record

18

KARon kard TipR-atmrotéAeopa (call by value-result)

JTO MEPUCHO TIAPOUETPWY KATA TLUN-OTIOTEAEGLA, 1N TUTILKN
TIOPALETPOG CUUTIEPLPEPETAL GO LLLOL TOTILKA UETABANTH
otnv eyypadrn dpaotnplonoinong tng kKAnbeloag
ouVAPTNONG. APXLKOTIOLE(TAL E TNV TLUI TNG avTioTowng
TIPOYLOTIKN G TTAPAUETPOU, TIPLV N KANBeioa cuvaptnon
EEKWVNOEL TNV EKTEAEDN TNG. META TO MEPQAG TNG EKTEAEDNG
¢ kKAnBeloag ouvaptnong, N TEALKN TN TNG TUTILKNG
TIAPOLETPOU aVATIOETOL OTNV TIPAYLATIKI TIOPAUETPO.

» Ovopacetal eniong copy-in/copy-out

* H npaypaTikn NapapeTpog Npénet va gival pia lvalue
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void plus(int a, by-value-result

b += a;

}

int () {
int x = 3;
plus(4, x);

return x*x - X;

}

Ortavn pl us

apyiler v
EKTENEOT] TG

current
activation record

a: 4

b: 3

return address

previous
activation record

Mapdperpol

int b) {

x: 3

return address

previous
activation record
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void plus(int a, by-value-result int b) {

b += a;

}

int f() {
int x = 3;
plus(4, x);

return x*x - X;

}

current
activation record

void plus(int a, by-value-result int b) {
b += a;

}

int f() {
int x = 3 H cvvéapmon f
plus(4, x); EMOTPEQPEL 42

return x*x - X;

}

current
activation record

a: 4 x: 3 x: 7
, b: 7 return address , return address
Otav n pl us _ Otavn pl us _

, . previous P previous
glvat £Toun return address activation record EMOTPEYEL activation record
Y0 EXLOTPOPN previous

activation record
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. , ; void plus(int a, by-reference int b) {
KARjon kar’ avagopd (call by reference) b += a;
}
, , , , void f() {

2TO MEPOCA TIOPAETPWV Kot avadopd, n Ivalue tng int x = 3:

TIOPOLULETPOU UTTOAOYLETAL TIPLV VAL APXLOEL N EKTEAEDCH TNG pl us(4, X);

kAnBeioag cuvaptnong. Méoa otn cuvaptnon, n lvalue }

xpnotpomnoleitatl we lvalue tng avtiotolyng TUTIKNAG

TIOUPOUETPOU. KOTA GUVETELQ, N TUTILKNA TTAPAUETPOG Elval current

€va erumAgov ovopa (dnAadn éva cuvwvupo - alias) yla activation record

™ 60N HVAUNG TNG PAYUATIKAG TOPAUETPOU.

a: 4 >x: 3
* 'Evag and toug noAadTEPOUG TPONOUG KANONG b: f return address
: Ortavn pl us .
« XpnowonowyBnke otn Fortran previous
prow! L M OLpXiCSl mv return address activation record
* AnodOoTIKOG yla PEYAAQ AVTIKEPEVA EKTELEOT TNG previous
activation record

+ XpnowonoLeital EUPEWG KaL AUEPA
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void plus(int a, by-reference int b) {

b += a YAotroinon KARong Kar’ avagopda
}
VO: (:tff() :{3_ void plus(int a, by-reference int b) {
plus(4, x); ; b += a;
void f() { To mponyoduevo
int x = 3; Tapadeyuo.
current plus(4, x);
activation record
void plus(int a, int *b) {
a 4 —P»x 7 *b += a;
} .,
b: \_f return address void f() { H vlomoinon tov ge C
Ortavn pl us . int x = 3;
% return address previous .
EKTEAECEL TNV activation record plus(4, &x);
aneSGT] previous }
activation record
S . Kot ovagopd = oievfvvon kot tiun
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2uvwvVvulia (aliasing) Mapdadeiypa
* 'Otav dU0 eKPPAOTELG £xouv TNV Bla lvalue, TOTE AEpe OTL voi d sigsun(by-reference int n,
gival cuvwvupa (aliases) n pia TNg GAANG ans = 0: by-reference int ans) {
« Kanoleg npo@aveig nepintyoelg aliasin int i =1;
G NPOYAVELG NeP G g while (i <= n) ans += i++;
ConsCel | x = new ConsCel | (O, null); }
ConscCel | = X; . .
i int f() { int g() {
: . int x, y; int x;
ALl = Alj] + ALK]; Y= 10: x = 10;
, . , p , . si gsun(x,y); si gsum(x, X) ;
* 'Onwg Ba doupe oTnVv endpevn dlaQAvELD, N KAAON KAT return y; return x;
ava@opd odnyei g No NEPINAOKEG NEPNTWOELG aliasing... } )
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voi d si gsum by-reference int n,

int g() {

int x = 10;
si gsum( x, X) ;

return x;

}

i
i <= n) ans += i ++;

by-reference int ans) {

current
activation record

EmrékTaon JakpoeVTOAWY (macro expansion)

|
N

f\‘
»x: 10

return address

previous
activation record

Y TNV EMEKTAON LOKPOEVTOAWV, TO CWHA TNG LOKPOEVTOANC
OTTOTLHATOL OTO TIEPIBAANOV EKTEAECNC TNG KAAOUOAG
puebodou. Kabe pia amo Tig mpayUoTKES TTAPAUETPOUG
QTTOTLUATOL YLt KABE Xprion TG avtioTtowng TUTILKNAG OTO
nieplBaAlov epdaviong TNG TUTILKAG TTAPOUETPOU (TO omolo
LLE TN OgLpa Tou Bpioketal oto mepIBArov TnS Kahovoag
puebodovu).

* Me GAAa AdyLa, 6nwG BOUAEUOUY OL HAKPOEVTOAEG TG C

+  ®uaolkr uAonoinon: avtikaTtdoTaon KEWEVOU NPLV TN

return address result: ? LI8TGY7\U’.)TT[0'I"|
previous
activation record
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EmrékTaon pakpoevToAwyv otn C Mpoemregepyaoia (preprocessing)
. * AvVTIKOBIOTOUME KABE Xpron TNG HOKPOEVTOANG HE Eva
SOUrCe | e processor » &Paded | conmiler assably i . e 4
file source language QVTiypa@o TOU CWHATOG TNG HOKPOEVTOARG, ONOU Ol
file

* H npoenegepyaoia eival pia ennAgov @aon tng

HMETAYAWTTIONG

* EneKTEeIVEL TIG HOKPOEVTOAEG NPLV TN HETAPPOOH

* [Napddetypa

#define MN(X Y) ((X)<(Y)?(X):(Y))

a

a = ((b)<(c)?(b):(c))

MapdpeTtpot
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TUNIKEG NAPAUETPOL £XOUV AVTIKATAOTAOEL and TIG
NPAYHATIKEG

* AnoteAel pa noAd pEBodo: xpnoyonotibnke otoug
assemblers npv atré TRV UNAPEN TWV NPWTWV
«AVWTEPWV» YAWOOWV NPOYPAUHUATIOHOU

+ 'ExeLKanoleg nepiepyeg NAPEVEPYELES

- EmavekTipnon
- MmAé€iuo ovoudTwy (name capture)
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EmavekTtipnon (repeated evaluation)

* Kdbe npaypatiki NAPAUETPOG ENAVEKTILATAL KABE Qopd
nou Xpnaotuonoleital

nyoiog #define MN(X, Y) ((X)<(N2(X):(Y))

KOOTKOG: a = M N(b++, c++);
K®OKoG
peramy @ = ((b++) <(c++) 2(b++): (c++))
EMEKTOON:
MapdapeTpot .

Mapddelypa NTTAESIMATOS OVOUATWYV

#define intswap(X,Y) {int tenp=X; X=Y; Y=tenp;}
int main() {

myolog  int temp = 1, b = 2;
KOdwkag:  intswap(tenp, b);
printf("%, %\n", tenp, b);
}
, int main() {
KOdt0g int tenp =1, b = 2;

Hetd mv {int tenp = tenp; temp =b; b =tenp;} ;
EMEKTAON: printf("%, %l\n", tenp, b);
}
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M1TA£SIMO ovopdTwy (name capture)

e 2’ €Va KOPMATL KWOKA, KABE ep@Avion Uog LETABANTAG N
onoia dgv eival deOPEUPEVN OTATIKA ovopdleTal
eAeUBspn (free)

* 'Otav K&Nolo KOPUATL KwOIKa PETAKIVNOEL O€ Eva
OLOQOPETIKO NEPIBAANOV, OL EAEUBEPEG PETABANTEG TOU
pnopei va deopeubouv (become bound)

* To @awvopevo auto ovouddeTal capture:

- OLeAelBepeg LETABANTEG TWV NPAYHUATIKWV NAPAUETPWY UNOPET
va «naotouv» (be captured) and oplopoug peTaBANTWY OTO
OWHA TNG HAKPOEVTOANG

- Eniong, petafAnTEg Nou gival eEAeUBePEG OTO CWUA TNG
HAKPOEVTOAAG Hnopei va «naatolvy» and oplopoUs HETABANTWV

NG KaAouaag peboddou
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KAQon kat’ évopua (call by name)

JTO MEPOOLO TIAPAUETPWY KT OVOUd, KAOE TIOPAUETPOC
amotipatal oto meplBariov tn¢ kalovoag ocuvaptnong,
yla KaBe xprion tn¢ avIiloTolyng TUTILKNG TTOPAUETPOU.

* AouAeglel ONWG N ENEKTAON HOKPOEVTOAWY OAAG
ano@euyel To NPOBANUa Tou name capture

+ XpnowonowriBnke otnv Algol 60 katl 0TIG ENEKTACELG TNG

* 2Npepa gival pn dNUO@IANG PEBODOG
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YAotroinon Tng KARoNg Kar’ édvoua

+ XelplOPaoTe TNV NPAYHOTIKA NAPAUETPO WG IO UIKPA
QVWVUN ouvapTnon

* 'Otav n kaAouoa PEBODOG XPEIOOTEL TNV T TNG TUNIKAG
napapé€tpou (eite tnv rvalue t™ng f tnv lvalue TNG) KaAei
TN ouvApTNON YO va TNG TNV ENOTPEYEL

* H ouvaptnon npénel va nepaoctei padi pe To oUVOECHO
QPWALGONATOG TNG (its nesting link), £ToL WOTE va pnopel
va anoTunBei oto nepBAAAov TNG KaAouoag pebddou
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void f(by-nanme int a, by-nane int b)

H ovvépnon g
EMOTPEPEL 1

b = 6;
b = a;
}
inj[ g() { current
I n.t I :_ 3; activation record
f(i+1, i);
return i;
a:
Otavn f apyilet b: ——— return address
mv eKTéLES TNG return address _previous
activation record
previous result: 2
activation record -

Mapdpetpol
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20yKpion

KARon kar’ avaykn (call by need)

* 'Onwg Kal 0TNV ENEKTACN HAKPOEVTOAWYV, OL NAPAUETPOL
Nnou NEPVIOUVTAL KAT OVOWO KOl ENAVEKTIMWVTAL KABE
OpA Nou Xpnotonolouvtat

* H napandvw 1816TNTa pnopei va gavei apkeTd Xprotun
0€ KAMNOLEG NEPINTWOELG, OUWG OTIG NEPLOCOTEPEG
NEPUNTWOELG ANOTEAEL XAOIHO XPOVOU

* ‘Opwg, avtiBeTa PE TNV ENEKTACN HAKPOEVTOAWY, N
KANON Kat' Gvopa ano@euyel To NPORAnuUa tou capture
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JTO MEPUOLO TIAPOUETPWY KAT aVAYKN, KAOE TOPAUETPOG
anotipatal oto meptPpariov tne kalovoag pebodou,
OTLYUN TNG TPWTNE XPONG TNG AVTLOTOLXNG TUTILKNG
TAPAUETPOU. META TNV AMOTIUNGN, N TLUA TNC ITPAYLOTLKAC
mapauETpou amnobnkevetal (cached), ouTw¢ wote
TIEPALTEPW XPNOELG TNG AVILOTOLYNG TUTILKAG TTAPOUETPOU VA
KN xpelalovtal EMaveKTiLnaon.

+ Xpnowonoteitatl oTIG okvNpPEG (lazy) ouvapPTNOLOKEG
yAwooeg npoypappatiopou (Miranda, Haskell, Clean)

* Ano@euyel TO XAOWO XPOvou AOYyw TNG ENAVEKTIUNONG
TNV onoia NOANEG POPEG KAVEL N KARON KAT' dvoua
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int f(by-need int a, by-need int b) {

b = a;
b = a;
return b;

}

int g() {
int i = 3;
return f(i+1, i);

}

current
activation record

Otavn f apyiCel by ——
TNV EKTEAEOT TNG

return address

previous
activation record

Mapapetpol

H ovvapmon g
emotpépel 4

return address

previous
activation record

result: ?

41

Okvnpia (laziness)

bool ean andand(by- need bool ean a,
by- need bool ean b) {
if ('a) return fal se;
el se return b;

}

bool ean g() {
while (true) {

}

return true;

H cvvéptnon andand
BpayvrkvkAdvel OTmg N
andal so g ML kot o
teheotg && g Java

Me Khfom Kat” avaykn m

} uébodog f Ba teppatiost.

To anotéAeopa Oo NTav

void f() { 70 1010 T6G0 e KANoN
andand(fal se, g()); KT’ GVOLLOL 0G0 KO e

} EMEKTAON LOKPOEVIOADV.
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Ofparta xedlaouou Nwoocwyv

Mapdpetpol
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Oéuata oxedlaouou YAwoowv

EpwTtnon: Autd nou €£€TACAUE OXETIKA UE TO NEPACTHA
NAPAUETPWY €ival anAwg BEpaTa uAonoinong pag
YAWOOOG N €ival Kat HEPOG TwV NPOdLAYPAPWY TNG;

Andvtnon: E€aptdatat and tn y\wooa
- Z€ YAWOOEG XWPIG NOPEVEPYELEG, N TEXVIKA NOU Xpnoonoleitat
Y10 TO NEPACHA NOPAUETPWY HNopPEi va givarl dlagavAg Kal pn
aviXveluaolun and Tov NPoyPaMHATIOTH
- 'Opwg akOpa Kal YAWOOEG e NAPEVEPYELEG MOANEG POPEG
kaBopifouv HOVO PEPIKWG TNV TEXVIKI NEPACHATOG NAPAUETPWY
nou xpnaotgonoleitat and tn yAwooa
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FAWOoOEG XWPIG TTAPEVEPYEIES

FAWOoOEG e TTOPEVEPYEIEG

EpwTtnon: npénel ol NOpApETPOL NAVTA va anoTIHoUvTal
(eager evaluation), | autd ouppaivel pévo Otav undpxet
avAaykn XpAoNG Twv TIHwV Toug (/azy evaluation);

* To napandvw €ivat HEPOG TOU HOVTEAOU KOOTOUG TNG
yAWooag Kat pnopet eniong va xpnowonondei and tov
NPOYPOUUOTIOTA:

- [oéoo otolkiCel N eNAveEKTIUNON KANOWAG TUNIKAG NAPAUETPOU;

- 'EX€elL TO N€PACHA NAPAUETPWY KOOTOG avAAoyo HE TO PEyEDOG
TWV QVTIKELEVWY (NOU NEPNABAVOVTAL OTIC NAPAPETPOUG);
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* 2TIG YAWOOEG QUTAG TNG KATNYopiag, €va Npoypappa
MNopEl va avixveUuoel NoLa TEXVIKA NEPACUATOG
NAPAUETPWY Xpnaotonoteital and tnv uAonoinon tng
yAwooag

* 'Opwg autd pnopel va gival pia AenTopEPELa UAoONoinong
oTnVv onoia Ta NPoypAppaTa dEv NPENEL va pnopouv va
BaoloTtouv — BT BeV €ival HEPOG TNG NPOdLIAYPAPAG TNG
yAWooog

* [apddeypa T€TolaG YAwooag gival n Ada
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Ada modes

YAotroifoeig Tng Ada

+ Tpelg Tpénot (modes) NnEPACUATOG NAPAUETPWV:

- i n: ynopouv va dafactolv and tnv kKAnBgioa cuvdptnon aAA&
d¢€ pnopei va toug yivel kanowa avaBeon — pe GAAa Adyla
OUUNEPLPEPOVTAL OaV OTABEPES

- out : pnopei va Toug yivel kanola avaBeon aAld & pnopouv va
dlaBacTolv

- in out:pnopouv T600 va dlafacTtolv 600 KAl Va TOUG Yivel
kdnola avabeaon

* H npodiaypar tng Ada enitndeg agrvel Kanolo
nePBWPLO yla eVEAE IO OTIG UAOMOLAOELG TNG YAWOOOG
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o [a BaBuwTEG NAPAPETPOUG N UAoNOINOoN yiveTal HEOW
QVTLYPA®AG:

- in=value, out =result,i n out =value/result

*  OLOUAN\OYEG aVTIKEIHEVWY (N.X. arrays Kal records)
HrIopel va NEPACTOUV KAT' ava@opd avTi UE avTlypagn

+ Kd&Be npdypappa nou pnopei va avixveuoel Tn dlagopd
TNG uAonoinong (6nwg NPOYPAUUATA AVTIOTOLKO HE AUTA
NG onUeEPIVAG BLAAEENG) €ival pn vouo npdéypappa Ada
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2UMTTEPOOMATIKA

* 2ZAUEPQ EdAUE:
- MNwg Tapldfoupe TUNIKEG KAL NPAYUOTIKEG NAPAUETPOUG
- EnTtd 01apopeTIKEG TEXVIKEG VIO NEPACTHA NAPAUETPWYV

- 10€eg yia to nou BpiokeTal n SLOXWPLOTIKA YPAUUN HETOEU
OPLOKOU YAWOOAG KAl AENTOUEPELOG UAONOINONG

* AUTEG O€ev gival Ol HOVEG TEXVIKEG NMOU €XOUV DOKILAOTEL,
OAANG anAd Kanoleg and TIG Mo CUVNBIOUEVEG
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