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Mépaoua TApAPETPWYV

TUTUKEC TTOLPAUETPOL
int plus(iEE:a, iEE:EEV/
{

return a+tb; )< Zwpa uebosdou
}
- _ MpayUATIKEC
i (@ 4 TAPAUETPOL

KAnon puebodou
* [lwg nepviouvTtatl ol NAPAUETPOL;
« Qaivetal apkeTA «npoPavic» dladlkaoia

* AA\G Ba doupe enTa OIOPOPETIKEG HETAEU TOUG TEXVIKEG
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Mepiexopeva

e AvTIOTOLXIO MOPAUETPWV

« [lEpaoua NAPAPETPWYV
- KAfon kata tr (call by value)
- KAon kat anoteleopa (call by result)
- KAfon kata tun-anoteAeopua (call by value-result)
- KAfon kat’ avagopad (call by reference)
- KAAon pe enektaon pakpoevtoAwy (call by macro expansion)
- KAfon kat’ ovopa (call by name)
- KAfon kat’ avaykn (call by need)

¢ QEpata oXedlaoUOU YAWOOWV
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AvTioTOIXiO TTAPANETPWYV

* Mo NPOKATAPKTIKA EPWTNON: HE NMOLO TPOMNo Talplalel n
YAWOOQ TIC TUNIKEG HE TIG NMPAYUATIKEG NAPAUETPOUG;

* H nio ouvnBlopEvn anavtnon oTo napanavw pwTNUC
elvat;

- H avtiotowkia kaBopietal anod TIC BE0EIC TWV NAPAUETPWY
(positional parameters)

- [a napadeypa, n v-00TH TUNIKA NAPAUETPOG Talplalel e TN
V-00TI) NPAYUATIKI NOPAUETPO
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TaipIOCHO TTOPANETPWYV HECW OVOUATWYV

* H avtioTtowia pnopet eniong va KaBoploTel PE Xprion
TAPLACUATOG OVOUATWY NAPAUETPWY

* [ napadeypa otnv Ada:
DIVIDE (DIVIDEND => i+10, DIVISOR => 3);

e Taplalel TNV NPAYUATIKA MNOPAUETPO 1+10 pPE TNV
TUNIKA NOPANETPO DIVIDEND, KAl TNV 3 pe TNV DIVISOR

¢ 2TNV NEPINTWON AQUTN N OEIPA EUPAVIONG TWV
NAPAPETPWYV OV naidel Kanowo POAO
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O£0€1C KAl OVOMATA OTO TAIPIOCHA TTOPAMETPWV

e OLNEPLOOOTEPEC YAWOOEG NOU EMITPENOUV TAIPIAOUA
NAPAUETPWY HECW ovopaTtwy (n.X. Ada, Fortran, Dylan,
Python, Objective C, Smalltalk) enitpenouv eniong kat
NAPAUETPOUC BECEWY

* OLnpwTeg NnapapeTpol ouvnOwcg kabopidovTtal HEOW
BEocwyv, EVw oL UnoAoLneG ivatl NAPALETEOL Mou
kKaBopilovTtal HECW OVOUATWY
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[MPpOaIPETIKEG TTAPAUETPOI

* [NpoalpeTIKEC NapapeTpol pe xpnon default Tipwv: n
OKOAOUBIO TWV TUNIKWVY NAPAUETPWYV NEPINAUPBAVEL
default TIHEG NOU XpPNOILONOLOUVTAL EQV OL AVTIOTOLXEG
NPAYHATIKEG MAPAUETPOL AEINMOUV

- Mé€ow NPOoAIPETIKWY NOAPAUETPWY UNOPOUUE VA YPAWOULE EUKOAA
KAMolouG unepP@oPTWHEVOUG OPLOHOUC CUVAPTHOEWY, ONWG N.X.

int £(int a=1, int b=2, int c=3) { body }
- H napanavw Ekgpaon otn C++ gival lcoduvapn pe:
int £() { £(1,2,3); }
int f£(int a) { £(a,2,3); }

int f£f(int a, int b) { £(a,b,3); }
int £(int a, int b, int c¢) { body }
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Mn TTEPIOPIOUEVES AKOAOUBIEC TTOPAMETP WYV

« Kdanoleg YAWoOoEG ENTPENOUV OKOAOUBIEC NPAYHATIKWY
HETABANTWY PN KaBoplopevou pnkoug: n.x. n C, n C++,
KAl YAwooeg oevapiwyv onwg n JavaScript, n Python kat n
Perl enttpenouv tov oplopo

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

* OLennAgov NapapeTpol npooneAalovtal HECW EOIKWV
HEBOdWV TNG BIBAIOOBAKNG

e Ol YN NEPLOPIOPEVEC OKOAOUBIEC NAPAUETPWY ANOTEAOUV
«TPUNO» TWV OTATIKWY CUCTNHATWY TUNWV

- AOTLOL TUNOL TWV ENNAEOV NAPAUETPWY OEV Eival EUKOAO va
eAeyXOoUV KATA TO XPOVO HETAYAWTTIONG TOU NPOYPAUUATOC
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Népaopua MapaueErpwy
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KARon kara 1igA (call by value)

2TO TIEPOALOHOL TIOPOLUETPWY KOTA TLULA, N TUTILKN
TOPAUETPOC CUMTIEPLPEPETOL WC LA TOTILKA METABANTN
otnv eyypadn dpaoctnplonoinong tng kAnBeloog
ouvaPTNOoNG ME Lo onUavTikn Stadopa: apyLKoTOLELTOLL
LLE TNV TLUN TNG AVTLOTOL(NG TIPAYUATIKAC TIOPAUETPOU,
npLv n kKAnBeloa cuvaptnon EeKVNOEL TNV EKTEAEDH TNC.

 H anAouotepn pHEBODOOC NEPACUATOC MNAPAUETPWV
e XPNOILOMNOLEITAL EUPEWG

 H povn pebodog otn Java
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int plus(int a, int b)

a += b;

return a;

}

int £() {
int x =
int y =
int z =

3;
4;
plus(x, y);

return 2*x*z;

Otov nplus

apyilel v
EKTEAECT] TG

H cvvaptnon £
EMOTPEPEL 42

current
activation record

a: 3

b: 4

return address

previous
activation record

x: 3
y: 4
z: ?

result: ?

return address

MapdaueTpol

previous
activation record
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OpaTtoTnTa aAAaywv

« 'OTtav ol NapAUETPOL MEPVIOUVTAL KATA TR, Ol AAAAYEG
O€ YA TUNIKA NapApETPOo dev ennpealouv TNV avtiotolxn
NPAYUOATLIKN

* [lapoAa auta gival duvaTo va Yivouv aAAQYEG Mou va
glvalL opateg otnv KaAouoa peBodO

* [ napadeypa, N TN TNG NOPALETPOU UNOPEL va £ival
€vag 0elkTNG (oTn Java, pa avagpopa)

e 2TNV NEPINTWON AUTH N NPAYUATIKA NOAPAUETPOG OEV
aAAQZeL TIUN, GAAQ TO AVTIKEIMEVO TO OMOio avapEPETaL
ano TNV NAPAUETPO UNOPEL va TPOMOMNolnNoel
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void f() {
ConsCell x =
alter (3, x);
}

new ConsCell (0, null);

void alter (int newHead, ConsCell c) {

c.setHead (newHead) ;
c = null;

Otavn alter

apyilel v
EKTELEGT] NG

current
activation record

newHead: 3

Cc: —’////

head: O
tail: null

return address

previous
activation record

return address

MapdaueTpol

previous
activation record
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void £() {

ConsCell x = new ConsCell (0, null);

alter (3, x);

void alter (int newHead, ConsCell c) {

c.setHead (newHead) ;
c = null;

Otavn alter
TELELMVEL TNV
EKTELEGT] NG

current
activation record

newHead: 3

c: null

return address

previous
activation record

MapdaueTpol

head: 3
tail: null

return address

previous
activation record
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KARon kar’ atrotéAeopa (call by result)

2TO TMEPAOUA TIPOAUETPWYV KAT OTIOTEAECHA, 1N TUTILKA
TOPAUETPOC CUMTIEPLPEPETOL WC LA TOTILKA METABANTN
otnv eyypadn dpaoctnplonoinong tng kAnBeloog
ouvaptnong xwpic kamota apxtkn Twun. Otav n kKAnBsloa
ouVAPTNON TEAELWOEL TNV EKTEAEON TNG, N TEALKNA TLUN
TNC TUTILKNC TIOPAUETPOU avaTiOeTaL OTNV avtiotown

TP OYLOTLKE TIOPALLETPO.

« Ovouadletal eniong copy-out
* H npaypatikn napApeTPOG NpeneL va ivatl pia lvalue

* HkAnon kat' anoteAeopa onx6n otnv Algol 68 kat
Xpnowonoténke kat otnv Ada

MapapeTpol
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void plus(int a, int b, by-result int c) {

c = a+b;

}

int £() {
int x = 3;
int y = 4
int z;
plus(x, y, z2);
return 2*x*z;

°
14

Otav nplus

apyilel v
EKTELEGT] NG

current
activation record

a 3
b: 4
c: ?

x: 3
y: 4
z: ?

return address

return address

previous
activation record

previous
activation record

MapdaueTpol
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void plus(int a, int b, by-result int c) {

c = a+b;

}

int £() {
int x = 3;
int y = 4
int z;
plus(x, y, z2);
return 2*x*z;

°
14

Otav nplus

gtval ETowun va
EMLOTPEYEL

current
activation record

a 3
b: 4
c 7

x: 3
y: 4
z: ?

return address

return address

previous
activation record

previous
activation record

MapdaueTpol

17



void plus(int a, int b, by-result int c) {

c = at+b;

}

int £() {
int x = 3; H ovvaptnon £
int y = 4; eMGTPEQPEL 42
int z;

plus(x, y, z2);
return 2*x*z;

} current
activation record

A@otov N plus
EMOTPEYEL

return address

previous
activation record
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KARon katda Tipn-atmrotéAsopa (call by value-result)

2TO TIEPOAOOL TIOPOLUETPWV KOATA TLUN-QATIOTEAECHA, N TUTILKN
TIOPALLETPOC CUUTTEPLPEPETOL WCE LA TOTILKN HETAPANTA OTNV
eyypadn dpaotnplomnoinong tng kAnBelooc ocuvaptnongc.
APXLKOTIOLELTOL LE TNV TLLLA TNC AVTLOTOLXNG TIPOLYLOTIKAC
TMOPOLUETPOU, TIPLV N KAnBeloa cuvaptnon EEKLVNOEL TNV
eKTEAEON TNC. META TO TEPAC TNC EKTEAEONC TNC KANBeioac
ouvapTNoNG, N TEALKN TLUA TG TUTILKNG TIOPOLUETPOU
aVATLOETOL OTNV TIPAYUOTLKN TIOPAUETPO.

« Ovouadletal eniong copy-in/copy-out

* H npaypatikn napapeTpog npEneL va givatl pua lvalue
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void plus(int a, by-value-result int b) ({

b += a;
}
int £() {
int x = 3;
plus (4, x);
return x*x - x;
}
Otav nplus
apyilel v

EKTELEGT] NG

current
activation record

a: 4

b: 3

return address

return address

previous
activation record

previous
activation record

MapdaueTpol
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void plus(int a, by-value-result int b) ({
b += a;
}
int £() {
int x = 3;
plus (4, x);
return x*x - x;

current
activation record

a: 4 x: 3
i b: 7 return address
Otav nplus
1 A return address previous
clvOl €T0UT activation record
Y0 ETIOTPOPM previous
activation record

MapdaueTpol



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

b += a;
}
int £() { ]
int x = 3; H cvvaptnon £
plus (4, x); EMOTPEQPEL 42
return x*x - Xx;
}
current
activation record
x: 7
] return address
Otav nplus
, previous
EMLOTPEYEL activation record
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KARon kar’ ava@opd (call by reference)

2TO TIEPAOUA TTOPAETPWYV KAt avadopa, n Ivalue tng
MOPALLETPOU LTTOAOYLETAL TIPLV OPXLOEL N EKTEAEON TNC
kAnBeioac ouvaptnonc. Meoa otn ouvaptnon, n lvalue
xpnotpornoleitatl wc lvalue Ttng avtiotowyng TUTILKAC
TMOPOUETPOU. KoTd OUVEMELQ, N TUTILKA TIAPAUETPOC lval
gva eTLTAEoV ovopa (dnAadn eva cuvwvupo - alias) yla
™ 6€0n HvNUNG TNC MTPAYUOTLKN G TIOPOUETPOU.

« 'Evag anod Toug NAaAAIOTEPOUG TPOMNOUG KANONG
« Xpnowonoindnke otn Fortran
* ANOOOTIKOG VIO PEYAAA AVTIKEIMEVA

« XPNOIUOMNOLEITAL EUPEWG KAl OrHEPA

MapdpeTpol 23



void plus (int a, by-reference int b) ({

b += a;

}

void £ () {
int x 3;
plus (4, x);

}

Otav nplus

apyilel v
EKTEAECT] TNG

current
activation record

a: 4

b:

> x: 3

L\

return address

return address

previous
activation record

previous
activation record

MapdaueTpol
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void plus (int a, by-reference int b) ({

b += a;

}

void £ () {
int x 3;
plus (4, x);

}

Otav nplus
EKTELEGEL TNV
avadeon

current
activation record

a: 4

b:

> x: 7

L\

return address

return address

previous
activation record

previous
activation record

MapdaueTpol
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YAo1roinon KARong Kar’ avagopa

void plus(int a, by-reference int b) ({

b += a;

} 14
void £() { 1o TPOIYOVUEVO
int x = 3; TOPCOELYUO,

plus (4, x);

}

void plus(int a, int *b) {
*b += a;

\}roid £() { H vAomoinon tov oe C

int x = 3;
plus (4, &x);
}

Kot ovopopo, = 01e0vvon kKata tiun
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2UvwVvulia (aliasing)

« 'Otav duo ekppaocclg exouv TNV idla lvalue, TOTE AEE OTL
eivat ouvwvupua (aliases) n pia tng GAANG

« Kanoleg npo@aveic nepintwoelg aliasing

ConsCell x
ConsCell y

new ConsCell (0,null) ;
X,

A[i] = A[]] + A[k];

* 'Onwg Ba doupe otnVv €nopevn dlagavela, n KANon Kat'
ava@opa odnyel o€ nio NePINAOKES nepnTwoelg aliasing...
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Mapadeiypa

void sigsum(by-reference int n,
by-reference int ans) {
ans = 0;
int i = 1;
while (i <= n) ans += i++;

}

int £() { int g() {
int x, y; int x;
x = 10; x = 10;
sigsum(x,y) ; sigsum(x, x) ;
return y; return x;
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void sigsum(by-reference int n,
by-reference int ans) {

ans = 0;
int 1 = 1;
while (i <= n) ans += i++;

H cvvdaptnon g
emoTPEQPEL O

}

int g() { current
int x = 10; activation record

sigsum(x, x) ;

return x; /\
A
} n: — | »x: 10

return address

2

ans:

previous
activation record

return address result: ?

previous
activation record
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ETréEKTOaON MOKPOEVTOAWY (Macro expansion)

2 TNV EMEKTAON LOLKPOEVIOAWY, TO OCWHLO TNG LOKPOEVTOANG
arotipatal oto mepLBarlov ekteAeonc TnS KAAoU oA
neBodou. Kabe pia amo TIC mMPOoyLLOTIKES TP OALETPOUC
QTTOTLMATAL Yo KABE Xprion TS AVILOTOLXNG TUTILKAC OTO
neplBaAlov epdavionc Tng TUTILKAC TIAPAUETPOU (To omolo
LLE TN OELPA Tov BplokeTal oto epLBAAAov TNS KaAoUoOC
nebodovu).

« Me aAa AOYLa, 6nNwWG OOUAEUOUV Ol HOKPOEVTOAEG TNG C

« Quolikr) uhonoinon: avTIKATACTOON KEIMEVOU MPLV TN
HETAYAWTTION
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ETékTaon pakpoevroAwyv otn C

source
file

pre-processor

expanded
source

compiler

assemb ly-
language
file

* H npoenegepyaaoia eival pia ennAeov @aon ™G

HETAYAWTTIONG

« EnekTeivel TIC HOKPOEVTOAEG NPLV TN HETAPPEOAON

* [Mapadeypa

MapapeTpol

#define MIN(X,Y)
a = MIN(b,c);

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

((X)<(Y)?(X):(Y))

31



MNpoetreepyaoia (preprocessing)

« AvTIKaBl10TOUHE KABE Xpron TNG HAKPOEVTOANG HE Eva
QVTiypa@Po TOU CWHATOC TNG HAKPOEVTOANG, Orou ol
TUNIKEG NMNAPAMETPOL EXOUV QVTIKATAOTAOEL Ano TIG
NPAYHATIKEG

« AnoteAel pua naAla peBodo: xpnotonotnbnke oToug
assemblers nptv a1ré TNV UNAPEN TWV NPWTWV
«AVWTEPWV» YAWOOWV NPOoYypPAUUATIOHOU

* 'EXELKANOLEC NEPIEPYEG NMNAPEVEPYELEC

- EmavekTipnon
- Thaoigo ovoudtwy (name capture)
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Etravektipnon (repeated evaluation)

« Kdabe npaypaTtikn NapAPETPOC ENAVEKTIUATAL KABE popa
NouU XPNOIUOMNOLEITAL

TNYOOC #define MIN(X,Y) ((X)<(Y)?(X):(Y))
KOOUKOC: a = MIN(b++,ct++) ;

KMOOTKOG

ug‘cd mv a = ((b++)<(c++)? (b++) : (c++))
EMEKTUOT:
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MNapddelyua TIOCINATOS OVOHATWY

#define intswap(X,Y) {int temp=X; X=Y; Y=temp;}
) int main() {
MYolog int temp =1, b = 2;
KOOUKOC: intswap (temp, b);
printf ("%d, %d\n", temp, Db);
}

int main() {

K(DS}KOLQ int temp =1, b = 2;
HETQ TNV {int temp = temp; temp = b; b = temp;} ;
EMEKTOON: printf("%d, %d\n", temp, b);

}
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Maoipo ovopdatTwy (name capture)

e 2’ €VA KOUUATL KWOIKA, KABE epgpavion oG HETaBANTAG N
onoia dgv €ival deOUEUNEVN OTATIKA ovouadleTal
eAeUBepn (free)

« 'OTav KANOLO KOMUATL KWALKA HETAKIVNOEL O€ €va
OLAPOPETIKO NEPIBAANOV, Ol EAEUOEPEC HETAPBANTEG TOU
uropei va deopeuBouv (become bound)

* To @awvopevo auto ovopaletal capture:

- OLeAelBepeg HETABANTEG TWV NPAYHATIKWY MAPAUETPWY HUNOPEL
va «naotouvy (be captured) and oplopoug petaBAnTwy OTO
OWHA TNG HAKPOEVTOANG

- Eniong, petaBAnNTEG nou gival EAeUBEPEC OTO OCWHA TNG
HOKPOEVTOANG HNOPEL VA «MAOTOUV» Aro OPIOUOUG HETABANTWY

TNG KaAouoag peboddou
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KARon kat’ évoua (call by name)

2TO TIEPOAOULOL TIOPAUETPWYV KAT OVOoua, KAOE TP AUETPOC
QToTLHATAL 0TOo TtEPLBAAAOV TNG KaAovoag cuvaptnong,
ylot KB xpnon tng aviloTong TUTILKAC TTOPOLUETPOU.

« AOUAEUEL ONWGC N ENEKTAON HAKPOEVTOAWY GAAQ
ANOYEUYEL TO NPOLBANUA TOU NACIHATOC OVOUATWY

« Xpnowonotndnke otnv Algol 60 Kat oTIC ENEKTACELC TNG

« 2NMEPA Elval Un ONUOPIANG HEBODOG
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YAo1roinon Tng KARoNg Kar’ ovoua

o Xelpl{OHOOTE TNV NPAYUATIKI NAPAUETPO WG A HIKPN
QVWVUUN ouvapTtnon

« 'OTtav n KaAouoa pHEBODOG XPEIOOTEL TNV TIUN TNG TUMLKAG
napapeTpou (eite tnv rvalue tng f tnv Ivalue t™NG) KaAel
TN ouvapTNOoN YO va TNG TNV ENOTPEYEL

 H ouvaptnon npenetl va nepaoctel padi pe To oUVOECHO
PWALAOHATOC TNG (its nesting link), £TolL wWoTE va pnopei
va anoTiun6etl oto nepBAAAoOV TNG KaAouoag pebodou
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void f (by-name int a, by-name int b) ({

b = 6;
b = a;

}

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

Ortav n £ apyiCer
TNV EKTEAECT TNC

current
activation record

return address

previous
activation record

MapdaueTpol

H cuvaptnon g
EMOTPEPEL 7

i: 3

return address

previous
activation record

result: ?
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2UYKpIO

* 'Onwg KaL oTNV ENEKTAON HAKPOEVTOAWY, Ol NAPAUETPOL
NouU NEPVIOUVTAL KOT OVOUO EMAVEKTIHWVTOAL KABE popa
Nnou xpnolyonolouvTtal

 H napanavw 1010TNTA HNOPEL VO PAVEL APKETA XPNOLUN
0€ KAMNOLEC NEPINTWOELG, OMWG OTIC NEPLOTOTEPEG
NEPINTWOELG ANOTEAEL XAOILO XPOVOU

 'Opwg, avTiBeTa HE TNV ENEKTAON HAKPOEVTOAWY, N
KANON KOT' Ovopa ano@euyel To NPOBANUa Tou
NOCIHOTOC OVOUATWY
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KARon kar’ avaykn (call by need)

2TO TIEPOOUOL TIOPAUETPWVY KAT aVAyYKn, KAOE TP AUETPOC
armoTipatal oto eptBairiov tng kadovoacg pebodou, n

OTLYMN TNG TTPWTING XPong tTne avtlotoxng TUTILKAC
MOPALETPOU. MEeTA TNV amoTipnon, N T TG TTPAYUOTLKAG
MOPAUETPOU amoBnkevetal (cached), ouTwg wote
TIEPALTEPW XPNOELC TNC AVTILOTOLYXNG TUTILKAC TIOPAUETPOU VAl
LN xpeLaloviol EMOVEKTLUNON.

« Xpnowonoleitatl oTiG okvnpeg (lazy) ouvapTtnoloKEG
vAwooeg npoypappatiopou (Miranda, Haskell, Clean)

* AnNo@euyel TO XAOLIHO XPOVOU AOYW TNG ENAVEKTIUNONG
TNV onoia NOANEG POPEC KAVEL N KAAON KAT' OVopud
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int f(by-need int a,

b = a;
b = a;
return b;

}

int g() {
int i = 3;

return £ (i+1,

i);

Ortav n £ apyiCer
TNV EKTEAECT TG

by-need int b) {

current
activation record

a:

H cvvdptnon g
eMoTPEQPEL 4

b: —

i: 3

return address

previous
activation record

return address

previous
activation record

MapdaueTpol

result: ?
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Okvnpia (laziness)

boolean andand (by-need boolean a,
by-need boolean b) {
if ('a) return false;
else return b;

}

H ocvvdptnon andand
BpayvkKukKAmvel OT®E M

boolean g () { andalso ¢ ML kot 0
while (true) { TEAECTNG && TNG Java.
} M : ;o
TR e KANGT KOT aveyKkn 1
} uébooog £ Ba tepuoartioet.
To amotéleoua Oa NTav
void £() { 70 1810 TG0 pe KAfon
andand (false, g()) Kot  OVOpOL OGO KoL e
} EMEKTAOT] LOKPOEVTOAMDV.
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Ofuara Zxedlaouov NAwoocwyv

MapdaueTpol
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OfpaTa oxedIaONOU YAWO oWV

Epwtnon: Autd nou eEeTACAUE OXETIKA UE TO NEPACHA
NAPAUETPWY Elval anAwg BEpata vAonoinong Jag
YAWOOQAG N €ival Kat HEPOG TWV npodlaypapwy TNG;

Anavtnon: Ecaptdatal and tn yAwooa

- 2€ YAWOOEG XWPIG NAPEVEPYELEG, N TEXVLIKI NOU XPNOonoLEiTal
VIO TO NEPACHA MAPAUETPWY HNOPEL va €ival dLA@AVAC KAl KN
aVIXVEUOIUN ano TOV NPOYPAUUATIOTAH

- 'Opwg akopa Kal YAWOOEG PE NAPEVEPYELEG NOANEC POPEG
KaBopidouv HOVO HEPIKWG TNV TEXVIKA NEPACUATOG NAPAUETPWYV
nou Xpnowonoleitat anod tn yA\wooa
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FAWOCEC XWPIG TTAPEVEPYEIES

EpwTtnon: npEnet ol NAPAUETPOL NAVTA VA ANOTIHWVTAL
(eager evaluation), fj auTtO CUMBAivEL LOVO OTAV UNAPXEL
avAayKn Xpnong Twv TIHwWV Touq (/azy evaluation);

 To napandvw €ival HEPOC TOU POVTEAOU KOOTOUG TNG
YAWOOQC Kal HNopEL £Miong va xpnotlponotndet anod tov
NPOYPOALHATIOTA:

- [1600 oTolxiel N ENAVEKTIUNON KAMOLAG TUMIKAG NAPAUETPOU;

- 'Exel To n€épaopa NapapETPWV KOOTOG avAAoyo HLE TO HEYEDOG
TWV QVTIKELEVWY (MOU NEPIAAUPAVOVTAL OTIC NAPAUETPOUG);
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TAWOCEC NE TTOPEVEPYEIEG

¢ 2TIC YAWOOEC QUTNG TNG KATNYOPIAG, Eva NPOypPaAUa
LUMNOPEL va aviXveUOEL NMola TEXVIKN NEPACUATOG
NAPAUETPWY XPNOonoLleElTal ano Tnv uAonoinon tTng
YAwooag

* 'Opwg auTo Unopei va givatl pa AenTopEpPELa uhonoinong
oTnV onoia Ta npoypappata dOsv NPENEL va UNnopouv va
BaoloTtouv — dIOTL OeV €ival HEPOG TNG NPodlaypaPns TNG
vyAwooag

* [lapdadelypa TETOOGC YAWOOOAG €ival N Ada
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Ada modes

* Tpelg Tponot (modes) NEPACUATOG NAPAUETPWV:

- in: pnopouv va dlaBacTtouv ano TV KANBeioa ouvaptnon aAAa
d€ HNopEi va Toug yivel kanola avabeon — pe aAAa Aoyla
OUMNEPLPEPOVTAL OaV OTABEPEG

- out: YNOPEL va TOUG Yivel Kanola avadean aAAd o€ pnopouv va
dlapaoctouv

- in out: HNopouv TOOO va dlaBacTouVv OO0 KAl va TOUG YIVEL
Kanolwa avadeaon

* H npodiaypapr tTng Ada enitndeg apnvel Kanolo
nePLOwWPLO yla eueAIEia OTIC UAOMNOLNOELC TNG YAWOOAG
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YAotroinoeig tng Ada

e [a BaBpwTEC NapaAPETPOUC N uAonoinon yivetal HEow
QVTLYPAPNG:

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

* OLOUAN\OYEG aVvTIKEIHEVWY (N.X. arrays Kal records)
UMOPEL VA MEPACTOUV KAT' ava@opd avTi HE avTypa®n

« KdaBe npdypappa nou pNopel va avixveuaoel Tn dlagopa
TNG uAonoinong (ONw¢ NPOYPAUHATA AvVTIoTOLXO HE auTa
NG onuePLVNG dIAAEENG) ival pun VOULHo npoypapua Ada
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2UHUTTEPOUCHATIKA

¢ 2NUEPO EIOAUE:
- [Mwg Taplaloupe TUNIKEG KAl NPAYUATIKEG NAPAMETPOUG
- ENTda dla@OoPETIKEG TEXVIKEG VIO MEPACHA MAPAUETPWV

- |d€eq yia To nNou BpiokeTal N dAXWPLOTIKI YPAUUN HETAEU
OPLOMOU YAWOOOG KAl ASNTOUEPELAG uAonoinong

* AUTEG O€V €ival Ol HOVEG TEXVIKEG NOU £XOUV DOKIUOOTEL,
OAAQ anAd KAMoleG and TIG N0 OuvNBIoPEVEG
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