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/ TUTIKEG TTAPAUETPOL
O L @>
return atb; Twpa pebddou

MPayUATIKES
TOPALETPOL

KAron neboédou
* [Mwg nepviouvTatl oL NOPAUETPOL;
* Qaivetal apkeTA «TTPOPAVNC» dladikaaia

*  AAN\G Ba doupe enNTA SLAPOPETIKEG PETAEU TOUG TEXVIKEG!
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Meprexopeva

* AvTioTOLXia NOPAUETPWV

* [M€paopa NapAPETPWYV
- KAAjon katd Ty (call by value)
- KAAon katT anotéAeopa (call by result)
- KAAjon katd tyuA-anotéleopa (call by value-result)
- KAAqon kat avagopd (call by reference)
- KAAon pe enéktaon pakpoevtoAwy (call by macro expansion)
- KAAjon kat 6vopa (call by name)
- KAAqon kat’ avaykn (call by need)

* O¢pata oxedlaouou YAwoowv

Mapdpetpol

AvTioTOIXiO TTOPOAMETPWV

* M NpoKATAPKTLIKA €PWTNOTN: KE NMOLO TPONO TalPLAleL N
YAWOOQ TIG TUNIKEG HE TIG NPAYHATIKEG NAPAUETPOUG;

* H nwo ouvnBlopévn andvtnon oTo napandvw EpWTNHaA
eivat:

- H avtioTtowia kaBopiletal and Tig BECEIG TwV NAPAPETPWY
(positional parameters)

- lNa napadetypa, n v-o0TH TUNIKN NAPAUETPOG TAPLALEL E TN
V-00TH NPAYUATIKI NAPAUETPO
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Taiplaoua TTOPAHETPWY HECW OVONATWV

O£0€IG KAl OVOUATA OTO TAIPIOCCHA TTOPAMETPWYV

H avtioTtolkia pnopei eniong va kaBoploTel Pe xpAon
TALPIAOUATOG OVOUATWY NAPAUETPWY

* o napadelypa otnv Ada:
DIVIDE(DIVIDEND => X, DIVISOR => Y);

* Tapldlel TNV NPAYHATIKA NAPAUETPO X UE TNV TUMIKN
napapetpo DIVIDEND, kattnv Y pe tnv DIVISOR

¢ 2TNV NEPINTWON QUTH N OEIPA EPPAVIONG TWV
NAPAUETPWYV dev Naidel Kanolo pOAo
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* OLneploodTePEG YAWOOEG NOU EMNTPENOUV TaAiplaoua
NOPANETPWY HEOW ovopdTwy (n.x. Ada, Fortran, Dylan,
Python, Objective C, Smalltalk) enttpénouv eniong kat
NAPAUETPOUG BECEWY

* OLnpwTeg NAPAUETPOL CUVABWG kabBopifovTal HEoW
BEocwy, evw ol unoAoLneg eivat NAPAUETPOL NOU
KaBopilovTal LEOW OVOUATWV

Mapdpetpot 6

MpoaIpeTIKEG TTAPAMETPOI

Mn TreplopIopEVEG OKOAOUBIEG TTAPANETPWV

* [MpoalpeTIKEG NapApETPOL HE Xprion default Tipwv: n
OKOAOUBIa TWV TUNIKWV NAPAPETPWY NEPNAPBAVEL
default TIHEG NOU XpNnoLonooUvVTaL €AV OL AVTIOTOLXEG
NPAYHATIKEG NAPAUETPOL AEinouv

- MEow NPOAIPETIKWY NAPAUETPWY HUNOPOUUE VA YPAWOUHE EUKOAD
KAMOLoUG UNEPPOPTWHEVOUG OPIOPOUG CUVAPTHOEWY, ONwG n.x.
int f(int a=1, int b=2, int c=3) { body }

- Hnapandvw ékgpacn atn C++ gival lcodUvapun HE:

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 ¢c) { body }
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» Kdanoleg YAWOoOoEG ENTPENOUV AKOAOUBIEC NPAYHATIKWY
HETABANTWV N KaBoplopEvou pAKoug: n.x. n C, n C++,
KAl YAwooeg oevapiwv onwg n JavaScript, n Python kat n
Perl enttpénouv Tov oplopd

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

* OLennA€ov napapeTpol npooneAdlovTal HECW EOIKWV
HEBGOWY TNG BBALOOAKNG
* Ol un NEPLOPIOPEVES OKOAOUBIEC NAPANETPWY ANOTEAOUV

«TPUNa» TWV OTATIKWY CUCTANATWY TUNWV

- A16TL oL TUNOL TwV EMNAEOV NAPAUETPWY OEV €ival EUKOAO va
eAeyXBoUV KATA TO XPOVO HETAYAWTTIONG TOU NPOYPAUUATOG
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KARon karta TipA (call by value)

21O MEPOCUO TIAPOUETPWY KATA TN, N TUTIKNA
TIAPAETPOG CUUTEPLPEPETOL OA HLOL TOTILKN HETABANTA
otnv eyypadn dpaotnplonoinong tng kAnbeioag
ouvaPTNONG HE Ko onpavtiki Sltadopd: apylkomoleital
I'Iép(xo'p(x Hapqpé'rpwv HE TNV TLUA TNG avTioToLXNG TPAYUATIKNG TTAPAUETPOU,
TPV N KAnBeiloa ocuvaptnon EEKLVOEL TNV EKTEAEDH TNC.

* H anAouoTtepn PEBOOOG NEPACHUOTOG NAPAUETPWYV
« XpnOoonoLeiTal EUPEWG

* H pévn pEBodog otn Java

MapaueTpol 9
Mapdpetpot 10
int plus(int a, int b) { , ; ;
a += b; H cuvapmon T OpaToTNTA GAAGYWV
return a; emotpépel 42
} . . . . . .
int £O { « 'OTav oL NapAUETPOL NEPVIOUVTAL KATA TIUA, OL AANQYEG
int x = 3; O€ Mo TUnkh napdpeTpo dev ennpedlouv TNV avtioTolxn
int y = 4; current A
int z = plus(x, y); activation record NPAYHATIKN
return 6*z; M 4\ ., , , ANQVE
3 * [apdAa autd ival duvato va yivouv aAAayEG nou va
2 3 w3 gival opateg otnv kaAouoa pEBodo
b- 4 y: 4 « [a napddelypa, N T TNG NAPAUETPOU HNOPEL va gival
€vag deikTng (otn Java, pia avagopq)
Otav np lus return address z: ?
apyiler v » \f:)art?(\)/:??:cord eturn address e 2TNV NEPINTWON AUTA N NPAYHATIKI NAPAUETPOG OEV
EKTELECT TNG ecule. 2 previous aAAGCEL TIUA, OAAG TO QVTIKEIMEVO TO OMNOIO AVOPEPETAL
T activation record

and Tnv NapdpeTpo Unopei va Tpononotndei
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void fQO {
ConsCell x = new ConsCell (0, null);
alter(3, x);

3

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

c = null;
current
activation record
newHead: 3

Otavn alter c:
(prt(;gl mv return address return address
SKTS}\’SGT] me previous previous

activation record activation record

MapaueTpol
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void QO {
ConsCell x = new ConsCell(0, null);
alter(3, x);

s

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

c = null;
} head: 3
tail: null
current
activation record
newHead: 3 O\

Otavn alter c: null x:
TEAEIOVEL myv return address return address
SKTS}‘SGT] me previous previous

activation record activation record
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KAQon kat’ atmrotéAeopa (call by result)

2TO MEPOOUA TIAPAUETPWY KOT OTOTEAECUQ, N TUTILKN
TIAPALETPOG CUUTIEPLPEPETOL OA LA TOTIK METAPBANTA
otnv eyypadn dpaotnplonoinong tng kAnbeioag
ouvapPTNONG XWELE Karmotla apytkn Tun. Otav n kKAnBsioa
OUVAPTNON TEAELWOEL TNV EKTEAEDH TNG, N TEALKN TLUA
TNG TUTILKA G TApAETPOU avatiBetal otnv avtiotowxn
TIPAY LATLKI) TP AUETPO.

» Ovopdletal eniong copy-out
* H npaypatiki NapApeTpog npenet va ivat pua lvalue

* H kAfon kat' anotéAeopa €l0Ax0On otnv Algol 68 kat
xpnowonotenke kat otnv Ada

Mapdpetpol
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void plus(int a, int b, by-result int c) {
c = atb;

by

int QO {
int x = 3;
inty = 4;
int z;
plus(x, vy, z);
return 2*x*z;

current
activation record

a: 3 v x: 3
b: 4 y: 4
Otovn plus o 2 L o
apyiler v
px,(; ,Tl return address return address
exTéLeoN NG : .
previous previous
activation record activation record

MapaueTpol 16




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

int QO {
int x = 3;
inty = 4;
int z;

plus(x, vy, 2);
return 2*x*z;

current
activation record

a: 3 v x: 3
b: 4 y: 4
Otavn plus e 7 .,
etvat £toun vo
, return address return address
EMOTPEYEL

previous previous
activation record

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

c = atb;

3;

int
i
] 4;

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

Agotovn plus
EMOTPEYEL

MapaueTpol

H cvvapton
emotpépel 42

current
activation record

return address

previous
activation record
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KAjon katd Tign-atrotéAecpa (call by value-result)

2TO MEPACHO TIOPAUETPWY KOTA T -OTIOTEAECHA, N TUTILKN)
TIAPAETPOG CUUTIEPLPEPETOL OA PLLOL TOTILKH HETABANTA
otnv gyypadn dpaotnplonoinong tng kAnbeioag
ouvaptnong. APXLKOTIOLELTAL LE TNV TLUI TNG QVTILOTOLXNG
TIPAYUATIKA G TTOPAUETPOU, TIPLV N KANBeioa cuvaptnon
EeKLVNOEL TNV EKTEAEDT TNG. META TO TEPAG TNG EKTEAEDNG
™N¢ KANBeloag cuvaptnong, N TEALKN TLUA TNG TUTIKNG
TIOPAUETPOU AVATIOETAL TNV TIPAYLOTLKI TIUPALETPO.

» Ovopddletal eniong copy-in/copy-out

* H npaypatikn napdpeTpog npénet va givat pua lvalue
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void plus(int a, by-value-result int

b += a;

by

int TO {
int x = 3;
plus(4, x);
return xX*x - X;

}

Otavn plus

apyiler v
exTéLeoN NG

current
activation record

a: 4

b: 3

return address

previous
activation record

MapaueTpol

b) {

x: 3

return address

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

by

int TO {
int x = 3;
plus(4, x);
return x*x - X;

}

current
activation record

A a: 4 %: 3
[ b: 7 return address
Otoavn plus
{ S return address previous
SVt STOU activation record
Yo ETGTPOPN previous

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

b += a;

¥

int QO {
int X = 3;
plus(4, X);

}

return x*x - X;

Otavn plus
EMOTPEYEL

MapaueTpol

H ocvvaptnon T
emoTpépel 42

current
activation record

Xz 7

return address

previous
activation record
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KAQon kat’ avagopd (call by reference)

ITO MEPAOUA TIOPAUETPWYV KAt avadopad, n Ivalue tng
TIAPOUETPOU UTIOAOYIlETOL TTPLV VA apXLOEL N eKTEAEDN
NG KAnBeloag ouvaptnong. Méoa otn ouvaptnon, N
lvalue xpnolpomnoleital wg lvalue tng avtiotoLyng TUTLKNAG
TIAPOHETPOU. KOTA GUVETELQ, N TUTILKA TIAPALETPOG Elval
€va emumA£ov ovopa (dnAadn éva cuvwvupo - alias) yla
™ 6€0N HVAMNG TNG TIPOYUATIKAG TIAPOUETPOU.

» 'Evag anoé toug naAaldteEPOUG TPONOUG KARONG
« Xpnowonowibnke otn Fortran

* ANO0dOTIKOG YIa HEYAAQ AVTIKEIPMEVA

» Xpnowonoleital EUPEWG Kal CAUEPaA
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void plus(int a, by-reference int b) {

b += a;

s

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

s

Otavn plus

apyiler v
exTéLeoN NG

current
activation record

a: 4 v
b:\_f

return address

previous
activation record

MapaueTpol

— P> x: 3

return address

previous
activation record

24




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

b += a; YAoTtroinon KARoNng Katr’ avagopd
}
vo:ﬁtfg):{s_ void plus(int a, by-reference int b) {
plus(4, x); o D=
¥ void O { o
int x = 3; TPONYOVUEVO
current plus(4, x); TOPBGOELYIUOL
activation record }
void plus(int a, int *b) {
A a: 4 > x: 7 *b += a;
} .
b: \_f return address void fQ { H viomoinon tov o C
Otavn plus SrevioUs int x = 3;
EKTEAEGEL TNV return address activation record plus(4, &x);
(xvdegcn previous }
activation record
Mapdiueroo 25 kot avapopd = dicdBoven kotd. Ty
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2uvwvupia (aliasing) MNapadeiypa

* 'Otav dUo ekPpAoelg €xouv TNV idla Ivalue, TOTE AEpe OTL
givalr ouvwvupa (aliases) n pia Tng GAANG
« Kdnoleg npogaveic nepintwoelg aliasing

ConsCell x

new ConsCell(O,null);
ConsCell y ;

X’

ALl = A[J] + ALK];

* 'Onwg Ba doupe otnv enopevn da@avela, n KAnon Kat'

avaeopd odnyei o€ no nepinAoKeg nepintwoelg aliasing...
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void sigsum(by-reference int n,
by-reference int ans) {

ans = 0;
int 1 = 1;
while (i <= n) ans += i++;
ks
int FO { int gO {
int x, y; int x;
X = 10; X = 10;
sigsum(x,y); sigsum(X,x);
return Y; return Xx;
} 3
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void sigsum(by-reference int n,

ans = 0;
int 1 = 1;
while (i

+

int gO {
int x = 10;
sigsum(x,X);
return Xx;

+

by-reference int ans) {

<= n) ans += I++;

current
activation record

ETrékTaon HOKPOEVTOAWY (Macro expansion)

j\‘
n: \f P»x: 10
ans: return address

previous
activation record

ITNV EMEKTACN LAKPOEVTOAWY, TO CWHA TNG LAKPOEVTOANG
arnotiudtot oto epBArov eKTEAEONG TNG KAAOU QG
pneBodou. Kabe pia amod Tig mpayUATIKES TTOPAUETPOUC
QUTOTLUATAL YLa KABE Xprion TNG AVILOTOLXNG TUTILKN G OTO
nepLBaAlov epdaviong TnG TUTILKAG TTAPAPETPOU (TO omoio
UE Tn o€lpa tou Bploketal oto meplBaAlov TG KaAouoog
puebodovu).

* Mg GAAa AOyLa, ONwG OOUAEUOUV OL HAKPOEVTOAEG TNG C

*  Duolkf uAonoinon: avTIKAaTAoTaon KEWWEVOU NpPLV TN

return address result: ? HSTGY)\U')TTlO'I’]
previous
activation record
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ETTéKTa0oNn HOKPOEVTOAWY 0T C Mposmregepyaoia (preprocessing)
assembly- * AvTIKaBlotoupe KABE Xpron ThG HOKPOEVTOARG HE Eva
source | e nrocessor > eXPanded | oopijer : . s
P SOUTCe mp language QvVTiypa@po TOU OWHATOG TNG HOKPOEVTOANG, OMou Ot
file

* H npoeneEepyaoia ival pia ennAéov @daon tng

HETAYAWTTIONG

» EneKTEIVEL TIC HOKPOEVTOAEG NPLV T HETAPPACH

* [Tapadelypa

#define MINCX,Y) (QOD<(M)?2(X):(Y))
a = MIN(b,c);

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

Mapdpetpol
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TUNIKEG NAPALETPOL €XOUV QVTIKATAOTABEL anod TIG
NEAYUATIKEG

* AnoTteAel pua naAld pEBodO: Xxpnoonoribnke oToug
assemblers nptv a1ré TRV UNAPEN TWV NPWTWV
«AVWTEPWV» YAWOOWV NPOYPAUUATIOHOU

» 'EXELKANOLEG NEPIEPYEG NAPEVEPYELEG

- EmavekTipnon
- Mdoiyo ovopdTwy (name capture)
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EtravekTtipnon (repeated evaluation)

+ Kd&Be npaypaTiki NapAUETPOG ENAVEKTILATAL KABE Qopa
Nnou XpnotluonoLeitat

Tyaiog #define MINCX,Y) (CO<(Y)?2(X):(Y))
KOOKOG: a = MIN(b++,c++);
KOOKOG
ueth @ = ((b+H)<(cH)2(bH) : (c+H))
EMEKTOON:
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Mapddelypa mACIiMATOS OVOUATWYV

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

Tnyoiog int temp = 1, b = 2;
Kodwkag:  Intswap(temp, b);
printf("%d, %d\n", temp, b);
}

, int main(Q {
KC‘)S}KO‘Q int temp = 1, b = 2;
peta myv {int temp = temp; temp = b; b = temp;} ;
EMEKTOON: printf("'%d, %d\n", temp, b);
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Maoipgo ovoupdtwy (name capture)

o 2’ €va KOUUATL KwOLKA, KABE EUPAVION UG HETABANTAG N
onoia dev gival dEOUEUPEVN OTATIKA OVOpAZeTal
eAeUBepn (free)

* 'OTtav KANolo KOUUATL KWK PETAKIVNOEL O€ Eva
OLOPOPETIKO NEPPAANOV, OL EAEUBEPEG LETAPBANTEG TOU
pnopei va deopeuBouv (become bound)

* To @awvdpevo autod ovouddeTal capture:

- O1 eAelBepeg PETABANTEG TWV NPAYHUATIKWY MNAPGUETPWY HNOPEL
va «naotouvy (be captured) and oplopoug HETABANTWY OTO
OWMA TNG HOKPOEVTOAAG

- Eniong, petaBAnTEG nou gival eAeUBePEG OTO CWHA TNG
HOKPOEVTOAAG HNOPEL VA «MACTOUV» and OpLOUoUG HETABANTWY

NG KaAouoag pebBodou
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KAQon kat’ évopa (call by name)

ITO TIEPAOHO TIOPAUETPWYV KAT OVOUA, KAOE TOPAETPOC
anotipatoL oto nepBaiiov tng kaAholoag cuvaptnoNG,
yla KaBe xprion tng aviiotolyng TUTILKN G TTOPAUETPOU.

* AOUAEUEL ONWG N ENEKTAOT HAKPOEVTOAWY OAAG
ano@eUyeL TO NPOPANUA TOU MACIHATOG OVOUATWY

» Xpnowonotiénke otnv Algol 60 Kal OTIC ENEKTACELG TNG

* 2AMEPA €ival pn dNUOPINAG HEBODOG
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YAoTtroinon tng KARong Kar’ évoua

void f(by-name int a, by-name int b) {

H cvvéptnon g
emoTpépel /

b = 6;
b = a;
* Xelpll{OPAOoTE TNV NPAYHOTIKI NAPAUETPO WG IO JIUKPA }
QVWVUHN oUVApPTNON int 9O { current
'nF 1 __3: activation record
« 'OTtav n KohoUoa PEBOSOC XPEWOTEL TNV T TNS TUNKAC ig{:in :) :
napapé€tpou (eite Tnv rvalue tng f Tnv Ivalue TNG) KaAei } '
TN ouvAPTNON YO VA TNG TNV ENOTPEYEL
* H ouvaptnon npénetl va nepactei padi pe To OUVOECHO
QwALGopaTog NG (its nesting link), €Tol wote va pnopei a:
va anoTndei oto nepBAANOV TNG KaAoUuoag HeBodou Otav n T apyiler bz ™ return address
my SKTE,I}\,SGﬁ ™mes return address activpart?(\)/LO;Jescord
acti\f)art?(;/;ozascord result: ?
MapaueTpol 38
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2UYKpIOoN KAQon kat’ avaykn (call by need)

* 'Onwg KAt 0TnV ENEKTOON HAKPOEVTOAWY, Ol NOAPAUETPOL
NouU NEPVIOUVTAL KAT OVOUO ENAVEKTIMWVTAL KABE popd
Nou XpnotonolouvTal

* H naopandvw 816TNTA PNOPEL va QaVEL APKETA XPHOLUN
0€ KANOLEG NEPINTWOELG, OUWG OTIG NEPLOTOTEPEG
NEPINTWOELG anOoTeEAEL XAOILO XpOVou

* 'Opwg, avTiBeTa PE TNV ENEKTAON HOKPOEVTOAWY, N
KAoN KaT' Ovopa ano@euyel To NpOBANUa Tou
NACIHOTOC OVOUATWY
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2TO MEPAOCHA TIOPAUETPWYV KAT OVAYKN, KAOE TTOPAUETPOC
anotipatol oto neptBariov tng kahovoag peBodou, Tn

OTLYMN TNG MPWTNG XPrIoNG TNG avTioToLXNG TUTILKAG
TIOPAUETPOU. META TNV ATIOTINGN, N TN TNG TIPAYLOTIKNG
mapapETpou anodnkevetal (cached), ovTwg wote
TIEPALTEPW XPNOELG TNG AVTLOTOLYXNG TUTILKIG TIAPAUETPOU Val
1N xpeLadovtal EMAVEKTIUNON.

« Xpnowonoleital oTIG oKvNPES (lazy) cuvapTnNOLOKEG
YAwooeg npoypappatiopou (Miranda, Haskell, Clean)

*  Ano@euyel To XAoLHo Xpovou Adyw TNG ENAVEKTIUNONG
TNV onoia NOAAEG YOPEG KAVEL N KAAOTN KAT' OVOUQ
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}

nt

b a;

b = a;
return b;
nt gO {
int 1 = 3;

return F(i+l, i);

Ortav n T apyiler
TNV EKTELECT] TNG

current
activation record

return address

previous
activation record

MapaueTpol

H cvvéptnon g
emotpépel 4

return address

previous
activation record

result: ?
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Okvnpia (laziness)

boolean andand(by-need boolean a,
by-need boolean b) {
if (1a) return false;
else return b;

}

boolean g() {
while (true) {

return true;

+

void fQO {
andand(false, gQ);

}

Mapdpetpol

H cvvéptnon andand
BpayvkvkAdverl OTmg M
andalso g ML kat o
tedeotig && g Java.

Me kAnomn kot avaykn m
pébodoc T Oa teppartioet.

To amotéleopa Bo NTav
to 1010 1600 pe KAfon
Kot 6vopo OGO Kot g
EMEKTOOT| LOKPOEVIOADV.
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OQfpata Zxediaopuou NNAwoocwyv

MapdueTpol
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OépaTta oxedlaopuoU YAwoowyv

Epwtnon: Autd nou eEeTACANE OXETIKA LE TO NEPACHA
NAPAPETPWYV €ival anAwg BEpaTa uAonoinong UG
YAWOOOG A €ival Kat HEPOG Twv NPodlaypaPwy TNG;

Anavtnon: E€aptdaTtal andé th yAwooa

- Z&€ YAWOOEG XWPIG NApEVEPYELEG, N TEXVIKA NOU Xpnolonoleitat
VIO TO NEPACHA NAPAPETPWY UNOPEL va ival dlagavig Kat pn

avixveUolun and Tov NpoypappaTIioTh

- 'OpwG akOpa Kal YADOOEG HE NOPEVEPYELEG MOANEG POPEG
kaBopifouv POVO LEPIKWG TNV TEXVIKI NEPACUATOG NAPAUETPWY

nou xpnolgonoleital anod tn y\wooa

Mapdpetpol
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FAWOOEG XWPIG TTAPEVEPYEIEG

FAWOOEG HE TTAPEVEPYEIEG

EpwTtnon: npénet oL napAaueTPoL NAvVTa va anoTIMwVTAL
(eager evaluation), i autd cuppaivel povo otav undpxet
avaykn XpHong Twv TIHwV Toug (/azy evaluation);

* To napandvw gival HEPOG TOU HOVTEAOU KOOTOUG TNG
YAWOOOG Kal Pnopei eniong va xpnowonotnBei and tov
NEOYPOUMOTIOTH:

- [éoo otoukiCel N eNAVEKTIUNGCN KANOLWAG TUMKAG NOPAUETPOU;

- 'Exel To N€pAca NAPARETPWY KOOTOG avAAOYO HE TO HEYEDOG
TWV QVTIKEILEVWY (Mou nepAapBavovTal OTIC NAPAUETPOUG);
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* 2TIG YAWOOEG QUTNG TNG KaThyopiag, éva npdypapua
HNOPEL va aviXveUoEL NoLa TEXVIKA NEPACUATOG
NOPARETPWV Xpnowonoleitat and tTnv uAonoinon tng
YAWOOOG

* 'Opwg auTto pnopei va gival pia AentopéEpela uhonoinong
oTnVv onoia ta Npoypaupata dgv NPEMEL va KNnopouv va
BaoloTouv — BIOTL eV €ival PEPOG TNG NPOdLAYPAPAG TNG
yAwooag

* [Napdadelypa TETOOG YAWoOoOG €ival n Ada
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Ada modes

YAotroijoeig Tng Ada

* Tpelg Tponot (modes) NEPACHATOG NOPAUETPWV:

- in: pnopouv va daBactouv and tnv kAnBeioa cuvaptnaon aAAd
0€ pnopei va toug yivel kanola avabeaon — pe GAAa Adyla
OUMNEPLPEPOVTAL 0aV OTABEPEG

- out: pnopei va Toug yivel kanola avadBeon aAld o€ pnopoulv va
olafactouv

- In out: pnopouv TOCO va dlafacTouv OO0 KAl va TOUG Yivel
kanolwa avaBeon

* H npodlaypan Tng Ada enitndeg apnvel KAnolo
nEPBWPLO YIa EUEALEIO OTIG UAOMOLAOELG TNG YAWOOOG
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* [0 BaBuwTEC Napap€TPous n uAonoinon yivetal HEow
avTlypa@ng:

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

* Ol OouN\OYEG avTIKEIEVWY (M.X. arrays Kal records)
MMoPE( va NEPACTOUV KAT' ava@opd avTi HE avTiypan

« Kd&Be npdypappa Nnou HNopei va avixveuoel tn dlagpopd
NG uAonoinong (6nwg NPoypAaRUaTa AvVTIOTOLKO HE QUTA
NG ONUEPLVAG OLAAEENG) €ival pun Voo npdypappa Ada
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2UMTTEPOUCHATIKA

s 2NpEPQ EIOAE:
- Mwg Taptdloupe TUNIKEG KAl NPAYHATIKEG NAPAUETPOUG
- EnTd dlo@opeTIKEG TEXVIKEG VIO NEPACUA NAPAUETPWY
- 16€eqg yua 1o NoU BPIioKETAL N DLOXWPLOTIKE YPALK HETAEU
OPLOHOU YAWOOAG Kal ASNTOUEPELRG UAONOINONG
* AUTEG O¢gv €ival Ol HOVEG TEXVIKEG NOU £XOUV OOKIUAOTEL,

OAAG anAd kanoleg and TIG N0 ouVNOIoUEVEG

MapdapeTpot 49




