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C++

H C++ mpoepyeton amo v C (n C gwvon vtosvuvoro g C++) ko et emektadel 0oTE
V0L VTOGTNPLLEL OVTIKELLEVOGTPEPT] TPOYPAUUOTIGHO.
[Mapaderypo TpoypopUoTOS 6TV C++

#include <iostream.h>

main ()

{
cout << "Hello C++" << endl;

return (0) ;

Ewdwkol yapaxktnpeg
\n  Nea ypapun (new line). To otiypa (cursor) tomofeteiton ot apyn g
EMOUEVNG YPOUHUNC.

\t  Xmlobetng (tab): Tumwver 8 kevoug (spaces) YopPaKTNPES.

\b  To otypa tomoBeterton o otnAn mow (backspace).

\r  To otypa (cursor) tomoBetettat on apy”M TG WO10G YpaUuUNG (carriage return)
\f  To otypa (cursor) tomoBetettal ot 10100 6GTNAN NG €mopevng ypapuung (Line

feed).
\\  Avamrodn kabetog (back slash)
\"  Autho ewoayoywa (double quotes)

\0  Mnoevikog yapoktnpag (null)
\a IIposwomomtikog nyog (bell="07")

-— Tlapaderypa

#include <iostream.h>
int main()
{
cout << "Borland" << '\n' << "Microsoft\n";
cout << "Eune \'"T'eia xapa\" eipwvira." << endl;
cout << "Dos diadpopn: a:\\drivers\\W95" << endl;
cout << 'A' << '\t' << 'B' << '\n';
return(0) ;
}
Amotedeopa
Borland
Microsoft
Ewnme '"TeiLa xopa" £LpVLIKA.
Dos &.adpopurn: a:\drivers\W95
A B
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Tomowr Metafintov

Tomot petafintov g C/C++ gwvat:

short Mikpog aKepaLog

int AKepaog

long Meyolog akepaog

float [Tpaypatikog

double [paypatikog dimAng akpiPetog

char Xopaktnpog

a) int a; Metafintn a Tumov int

B) long b, d, i; MetoPintegb, d, i tvmov long
y) char ¢, ch; Metafinteg ¢ kat ch tvmov char

Ynopyet kot 0 Tpocdloplotng unsigned Yo int, long, short, kol char TVTOLG
puetapintov. Ot petaPinteg mov opwovion unsigned ewvor petafAnteg xoPg
TPOCTHO KO TAVTO PEPOLY BETIKOVG apldLovg.

a) unsigned int; ANA®GN EVOG AKEPALOV YMPIG TPOCTLLO
B) unsigned char; ANA®GN EVOG XOPAKTNPO YDOPIS TPOGTLLO
y) unsigned long; ANA®ON €VOG LEYOAOL OKEPALOV YMPLG TPOGT O

Eav og po unyavn o int etvon 2 bytes 1ote 0 unsigned int pmopel va Aafet Tipeg
omo 0 gwg 2'°-1 (2 bytes = 16 bits)

O unsigned char mov katodappavel yopo gva byte, propet va Aapet tipeg 0 - 255

(2%

Teheotng =

O teleotng = amovepel TN o€ o peTafAntn (assignment operator). XTo 0plOTEPQ
TOV TEAECTN Pproketon movta po HetafAntr. Xto de&a pmopet vo elvar puo otabepa,
N Ho LETAPANTN 1 L0 TOPOCTOGCT.

<

petaBAntn = otabepa 1 peTaBAntn 1 DUPACTAOCT)

a) i = 100;

B) k = i;

y) J =5*% + 1;
Yta0epeg

Ot otaBepeg (constants) oprlovtot [Le dVO TPOTOLG:
A) Opiopog otabepov pe #define

#define MAX 100 // Axeparog
#define PI 3.14 // lpaypotikog
#define YES 'Y’ // Xopoaxnpog

#define MACH "DEC Alpha" // String
#define MEN "Choose \t one value \n" // String
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Ot otaBepeg mov oplovtan pe #define dev koatarapfovovv yopo otnv pvnun. Ta
OVOLLOTOL TV GTOOEPOV HEGH GTO TPOYPOLLULO OVTIKAOIGTAVTOL LE TIG TIULEG TOVG KOTOL
NV S10PKELD TNV TPOEMEEEPYAGIOG TG LETAPPAUCTC.

#define MAX 100 // Axepoarog
int kostos, timi;

kostos = timi * MAX;
O mopomave KOOKG KOTO TNV TPOETEPYACIO LETOTPENETOL OE:
kostos = timi * 100;

B) Anlwoon ctabepwv pe TOV TPOGOIOPIOTN const

O mpocdioplotng const opilel otabepeg OAwV TV TVITOV dedopevov. Kota v
ONAmon ddetan Kol 1 TN TG otadepoc.

0) const int max = 100;

B) const char mi = 'M';
Y) const float pi = 3.1415;
0) const char *txt = "Simple man";

Apykeg Tipneg o€ petafinreg

A) Apyikeg Tipeg o€ akepolo short, int, long:

j = 1234; Asekadikog aplOuog

j = 0123; To 0 (unodev) otv apyn Mo oTadepag onpovel ott 0 aptBpog ol
YPOUUEVOS 6TO okTadWKO (octal) cuoTnua petpnonge.

h = 0x1F; To 0x1 0X otnv apyn Hog 6Tobepag GNULALVEL 0TL O ApBLLOG EWVOL
ypappevog oto dekaefadiko hexadeciamal) cuotnuo petpnong.

i = 345L; To L nloto tehog pog otabepag onuotvel ott o apBpog ewvor long.

m = 234U0; To U1 u oto tehog [og otadepag ONUOLVEL OTL O OPOLOG EWVOL YOPIS
TPOGNLO.

j = 'A'; To j marpver v tiun 65 ('A' = 65 otov mvaka twv ASCII

k = '"\x41';

B) Apyikeg Tipeg o€ mpaypotiko float, double:
j 123.45;

= 0.le-2; N j = 0.1E-2;
= 4.0F; ToF 1 fototehog pog mpaypatikng otabepag onpatvel ott o aptpog
ELVOL TTPOLYLOITIKOC.

{ W P W Py W |

T') Apyxeg Tipeg o€ Yopaktmpa char:

c = 'N';

ch = 65; Ewat ioodvvapo pe to ch ="A". To ypappa A otov mvako ASCII exet
Tiun 65.

c = '\012'; To \ onuawver axorovBet yapaxtmpag, to 0 ott 0 apBuog var

oktadkog. H petafintm c maipvel Tov xopakinpo mov
avtiotoryel otov apfuo 012 (octal) = 10 (decimal).

x = '"\xA'; Agxae&aduo cvuatnuo
x = '\n'; Nea ypoppn
x = '\07'; Beep, bell
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x = '\0'; Xapaxtnpog null

Amovoun opyikev TI®V SUVOLLKO,

int x 3*5; // x = 15;

int y 2*x + 3; // y = 33;

int z strlen("ocean sea"); // z =9;

cin xm cout

H cin swvor n kaBiepopevn €160d0g (mAnktporoyo). AwPoler dedopeva omo To
buffer eicodov kol 10 KatevBuvel pe TOv TEAESTN >> o€ UETAPANTEC TOL
TPOYPOULOTOC.
o) char ch;

cin >> ch; // Awoalel evav yopaKTnpo omwo To TANKTPOAOYLO Kol TO

// tomobetel 610 ch.

B) int i; char s[30];

cin >> i > s; // AwPoaletl evav akepoto kot eva string.

H cout gwot n xaBiepopevn €£0dog (oBovn). Ta dedopeva katevBouvovrat e Tov

TeELe0TN << o1 0Bovn.

a) char ch='R';
cout << ch; // O yopaxtpag 'R' eppaviletal ot obovn

B) int i=30; char *s = "life"
cout << "For " << i << " years of " << s << '\n’';
Oa gppavichel: For 30 years of life

XEPLoTES HOPPOTOUN GG

O yeproteg (manipulators) pop@eoOmOMoNg €10000V/€£000V OplOVTOL GTO. OPYELD
EMKEQPUAO®V iostream.h kol iomanip.h

endl ['paget to \n' (vea ypapuun) [EEodo]
cout << "Windy Town" << endl;

1010 UE TO
cout << "Windy Town" << '\n';

ends Tepuatilet eva string (toodvvopo pe \0') [E€odo]

setw (axepatog) KabBopilel o gvpog eppaviong (set width) [EEodo]
cout << setw(5) << 123;

Tomwver ' 123" pe 6vo Keva TNV opyn.

setfill (yapaxtnpag) [EEodo]
cout << setfill('*') << setw(5) << 123;

Tomwver '**123' pedvo '*' oTNV apyM.

setbase (axepatog)
Alalel v Baon yuo TNV gpeavion akepoiwv apBumv. Onov akxepaiog evot
eva omo: 10 (decimal - dekadiko cuoTnua petpnong), 8 (octal-oktadiko),
16 (hexadecimal-dexaeEaduco) [EE0d0]
cout << setbase(16) << 127; // Eppoviler 7F
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dec Iocodvvapo pe 10 setbase (10) [E10000/EE000]
oct Icodvvapo pe 10 setbase (8) [Ei00060/EE000]
hex Iocodvvapo pie 10 setbase (16) [E10000/EE000]
i = 127;
cout << hex << 1 << " " KK dec <K 1 <K " " KL oct K i;
Eppoviler. 7F 127 177
int i, j, k;
cin >> hex >> i >> oct >> j >> dec >> k;

setprecision (arkepatog)
KaBopilet to mAnfog tov ynelov 6ty ELEavicT TPUYUOTIKOV aplOumy.
EE’ opiopov ewvan 6 Beceig akpipetag [EEooo]
cout << 123.456789; // Eppavileu 123.456
cout << setprecision(3) << 24.567; // Epoovile: 24.5
Eav o1 Beoeig etvan Aryotepeg amo tov apifpo tote o aptBpog epeaviletol o
exBetikn popon.
cout << setprecision(2) << 1234.5; // Epgpoavileu 1.2e+02

flush Xw{etl Ta 6edopeEVa OO TNV TPOSMOPIVY UV 6TOV 6KANPO dtoko [EE0d0]
cout << "East 17";
cout << flush;

setiosflags(long f)
Evepyomotet tig onpateg mov opiloviar 6to £ [Eic060/EE000]
resetiosflags(long f)

Amevepyomotel T1g onpoeg wov opiovian 6to £ [E10000/EE000]
double k = 590;

cout << setiosflags(ios::uppercase | ios::scientific);
cout << k << endl;

Qo eppavicher: 5.900000E+02
cout << resetiosflags(ios: :uppercase) << k << endl;
Oa gpeavice: 5.900000e+02

ws [Ipoonepva o Tpomopevopeva Keva dtaotnuata [Eicodo]

Yol

Ymapyovv dvo TPOTOL Y10 VO YPapOVTaL TO, GYOoAl0. (comments):

log tpomoc.

// Meta T1g dvo mhoyleg KaBETOVG KOl PLEYPL TO TEAOG TNG YPOLLLUNG YPOPOVTOL
// To ool

int age; // MetafAnmm nlkuog

20¢ tpomog (C like).

/*
To oxoALo pmopel va KatoadopPfavel pLa fj KOl MEPLOCOTEPEQ
vpoppeg apxtletL pe xabeto / KAl * KAl TeAeLwvel pe *
Kol koOeto /

*/
int grades; /* petofint Pabuoroyiog */
ATOQEVYETE VO ECWOKAEIETE GYOALOL LEGO GE GYOALNL:
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i = 15; /* apxikRn /* tipn */ 15 Dabog */
Teleotng &

O 1edeotng & Sutho og o petafAntn dwel v olevbuvon g petafintng oty
pvnmun. my. &i, &fahr. H devbouvon ewvor movio evag aplpog ywplg TPOSNHLO
(unsigned)

#include <iostream.h>
int main()
{
int i;
long j;
// Ot devBuvoeic Oa gppavicBovv og dekoeadikn (hex) popen
cout << "Aireubuvon tou i gival " << &i << endl;
cout << "Aiteubuvon tou j gival " << &j << endl;

// X& meputton mov pe TV cout dev REavIcEL TuToTE doKIPAGETE TNV printf
// printf ("AiLevOuvorn tou i eiwval %x \n", &i);
// printf ("AiLevOuvorn tou j eiwval %X \n", &j);
return (0) ;
}
// p6.cpp //
Amotelecpa
AvevuBuvorn tou i eival 0x8f7ffff4
AveuBuvon tou j gival 0x8f7fffec

To mpoypappo ovto Bo OWGEL OLUPOPETIKO OTOTEAECUATO GE  OLPOPETIKOVGS
VTOAOYLIOTES KOl GE SLOPOPETIKOVG UETAPPOCTES.

Teleotng : -

O teheotnc : : (scope operator) Onimvel Tnv eufereta pag petafAnTne.

#include <iostream.h>

int 1 = 3; // global i
main ()
{
int i = 7; // Tomixo i
cout << "H tipn tou tomikou i ewvar " << i << endl;

cout << "H tipn tou global i ewvatr " << ::i << endl;
return (0) ;

Teleotng sizeof

O teheotng sizeof JIVEL EVO OKEPOLO O OTTOLOG AVTITPOGMOTEVEL TO HeYEDOC o€ bytes
EVOG TUTOV OEJOUEVAV (U10G LETAPANTNG, LOG dOUNG, OTAOEPAS, OAVTIKEILEVOD K.0.K.)

To peyebog mov katarapPaver evag tomog e€aptatal ano to H/Y (16, 32 1 64 bits
eneepyaoTng) Kot omo Tov petagpactr (compiler 16, 32 bits).
a) cout << sizeof(int); // Evpeon unkovg (ce bytes) tov int
B) int i;
cout << sizeof (i) ; // Evpeon unkovug (o€ bytes) tov 1
Y) cout << sizeof (123); /* Evpeon unkovg (ce bytes) Tov akepaiov
apifpov 123 */
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-— Tlapaderypo: Evpeon aptBpov keEAM®V £VOG TIVOKO OKEPOLMV.

#include <iostream.h>
int main()

{

int i,j,k;

int ar[] = { 1, 2, 3, 4, 5 }; // ODuvoxkag ar.

i = sizeof(ar); // i = ta bytes niaveL o ar otnv pvnpn

j = sizeof(ar[0]); // j = ta bytes miaveL eva kKeAL TOU ar
// otnv pvoun.

k=1i/ 3; // k = 1o nAnbo¢ 1wV KeAALWV TOU ar.

cout << "O mivakag ar exetr " << k << " kegAia." << endl;
return(0) ;
}
// p1.cpp //

Tereotng ~

To 1edheotng ~ d10el T0 cvumAnpopo Tov evog (XT1) evog apiBpov M petafAntng.
OMa ta bits evog apiBuov aAralovv, gav gwvor 0 yvovron 1 kot gav gwvor 1 ywvovron 0.
a) int i; // Tia int pnkoug 2 bytes i = ~0;

i=+~0; // to ZT1 tou 0000 esvvaL ffff

B) i ~0x1£f84; /* To EZT1 tou 1£84 e.vaL e07b */
Evpeon peylotg tiung vog tumov
I"a int wov gwvon 2 bytes:
- H peyiot Betikn tiun mwov pumopet va Aafet evag int evor:
cout << Ox7fff;
- H peyaivtepn akepoto Tiun (xpig Tpocmnpo) vl
cout << Oxffff;

n

unsigned int i;

i= ~0; // ZT1 yia to 0 = £f£ff
cout << i;

-— To cvuminpopa tov 2 (ET2) evog apBuov k ewvar to XT1 + 1. To T2 ewvan o
1010¢ ap1Opog aALG apvnTikog OnA. -k

#include <iostream.h>
int main()

{
int k = 1234;

cout << " k " << k << endl;
cout << "ZT1 tou k = " << ~k << endl;
cout << "ZT2 tovu k "< ~k + 1 << endl;

return(0) ;

}

Amotelecua
k

IT1 tovu k

1234
-1235
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|ZT2 tou k = -1234

Teleoteg AprOuntikmv Ipacewv
Ol teleoTEG MOV YPNOIUOTOIOVVTIOL OTIG KOwveg aplfuitikes mpoelg (arithmetic
operators) gwot:

+ [TpocBeon

Aogaipeon
* [ToA/opo
/ Awpeon
% To akepato vworouro pog dtonpeong (modulus)

0) A =x %y,
B) cout << 17 % 5; // Oaeupavicher 2

Teleotne ++

O ++ gwvar tedeong avénong kata eva (increment operator). O Teheotng ++ avavel
KOTOL EVOL TNV TUN (oG petofAntmg. Mmopetl va mponyertan (mpobepa - prefix) 1§ va
axolovBet (ambepa - postfix) v petafintn.

1. i++; Iocodvvapope: i =i + 1;

2. ++i; Ioodvvapope: i =i + 1;
Yrapyet Stopopa TNV EKTIUNGT HOG LETAPANTNG LE TOV TEAEGTY] ++ OTOV PplLoKeTal
LECO GE L0l TOPOCTOCT):

Jj = i++;
Ioodvvapo pe:
j =1i; // llpota ywvetatr amovoun Tiung
i=1i+1; // xoipeton avénon Koto Vo
EVR
j o= ++i;
Ioodvvapo pe:
i=1i+1; // lpotayveronn avénon kata gva
j = 1i; // KOu PETO M| OTOVOUT) TIUNG
Teleotng —-—

O -- ewot teheotng pelwong kato eva (decrement operator). O -- pel®VEL Kot €Vl

™V TN pog petafintng. Mmopet va wponyettan (tpobepa - prefix) 1 vo akoAovdet

(amBepa - postfix) tnv petafAn.
1. i--; Iocodvvopo pe: i
2. --i; Iocodvvapope: i =i - 1;

Ymopyet 010popa GTNV EKTIUNOT MIOG LETAPANTNG LLE TOV TEAEGTN —— OTOV PPIOKETOL

LLECO GE L0l TOPOCTOOT:

i-1;

j = i--; // Iocoduvapo pe: j = i;
i=13i-1;
evw j = --i; // Icoduvapo pe: i =i - 1;
j=1i;

H ypnon petapfintov mwov avéavoviar 11 eAAATOVOVTOL Yol OEVTEPT] POPO. GE L0
TOPACTACT (Y®PIG VO EIVOL YVOGTH 1| TPOTEPALOTNTO) SNUIOVPYEL AGOPT KOIKO, KOl

Bo cuUTEPLPEPETOL OLUPOPETIKO GE SLOPOPETIKOVS LETAPPAUCTEG,.
chalia = 0;
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mapa = ++chalia + 2 * chalia++;

Kol 0ALOl TEAEGTESC OTOVOUNC TLUOV

+= IpooOeorn i += 5; wodvvopo pe: i = i + 5;
-= Agaipeon i += 7; wcodvvopo pME: i =i - 7;
*=  [loA/opog¢ i *= 4; 1codvvapo pue: i = i * 4;
/= Awaitpeon i /= 2; wodvvapope: i = i / 2;
$=  Modulus i $= 3; wodvvapope: j = j % 3;

M. v *= n + 4; 1COOVVOUO UE: v = v * (n + 4);

[Tpa&eig peta&y 1310V N SLPOPETIKOL TLTTOL HETARANTOV 1) GTOOEPWV
MopadeLypata

Npa&n AnoteAsopa Ipafn AnoteAsopa
oakep + OAKEp OKEP 4 + 7 11
npoy + OakKep npoy 4.4 + 7 11.4
npay + npoy npoy 4.5 + 7.6 12.1
aKep * mpay npoy 3 * 6.5 19.5
akep / arep oKREP 10 / 5 2

13/ 5 2
akep / mpay npay 10 / 2.5 4.0
npay / arep npoay 5.0 /9 0.6
Eav gyovpe:
double f£; int j =17, 1 = 2;
£=3/ i;
cout << £f;

Oa epupovicher: 3
H mpoén j/i dpeon ewvor PETOEDL OKEPOL®V; TO OTMOTEAECUO TNG TPOUENG EvOlL
OKEPOILOG KOLL TOL OEKOOTKOL YN PLOL YOLVOVTOL.

double m = 2.4, n = 4.78; int j;

j=m* n; // 2.4 * 4.78 = 11.472

cout << j;

Oa eppavicher: 11

[ToAMopog peta&y 6V TPOYUOTIKMV, TO OTOTEAEGHO TNG TPUENG EWVOL TPOYLOTIKOG
KOl QITOVEETOL GE OKEPOLLO, TEMKMS YOVOVTOL TO OEKAOLKA YN PLO.

MetaTpomes TOTOV d£d0peEVMV (casting)

[Ipocwpivn HeTOTPOTN TWV OEOOUEV®VY YIVETOL LE OVO TPOTOVG:
A) Me teheoteg petoTpomng (casting operator)
tunog¢ (otaBepa 1) petafAnty 1 mapactoon) ;

OTOV TOAOG EWVOL EVOG OO TOVG PaGIKOVS TVTTOVG dedopevmy (Ty. int, float)
[apoderypoto
a) int k = int(65.5);

float £ = float (k)

char ch;

ch = char(f);

10
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cout << k << f << ch << endl;
®ao eppavicter 65 65.0 A

B) int i,3j; float £;
£=3/ i;
Eav dev Behovpe va yaBovve to deKadtka yneo 1 1opecn TPEmeL va. aAAaEEL:
f =3 / float(i);
O 1 petatpeneton o€ float (Yo avtnv v mpasén); to amoterleoua ewvar float.

y) if (j/2 == j/2.0) // Elkeyyoceav o] ewvor {uyog
1GOJVVOLO LE
if (j/2 == j/float(2))

d) char ch;

if (ch == char(65)) // Ekeyyogeavochewaio A

1COOLVOLLO LE
if (int(ch) == 65)

e) int i; long k;

k = unsigned(i);
Metatpomnn Tov i 6€ N TPOSUAGHEVO long akePAlo, LLOVO Y10 QLT TNV
EVIOAN

ot) int i; wunsigned int w;

w = unsigned(i) ;
O 1 petatpenetal G UN-TPOGTLAGLEVO OKEPOLO, LLOVO Y10 VTNV TNV EVTOAN.

B) Awtnpetrton ko 6tn C++ 0 1pomog petatponng tonmv g C.
(tunog) otaBepa 5 petafAntn 1 mpaocTaoc:;
OOV TVTTOG ELVOL EVOG OTO TOLG POGIKOVG TVTTOVS dedopEVMY (Y. int, float)

Hopaderypota
a) int i; float £;

f = (float) i + 5;
O 1 HETOTPETETOL LOVO YLOL VTNV TNV TPAEN GE TPOLYLLOTIKO.

B) int g; long k;
k = (long) g;

y) double £; int k =5, m = 9;
f =k / (double) m;

Eppeiera perafintov

Ot petapinteg evan yvooteg (mpoonehactpes, “Coviaves”) povo peca oto block mov
dniwvovtot.

[Mopaderypato
o) if(a == 5) {
int x;

11
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x =5;
}
// X& 0VTO TO GNUELO 1 LETAPANTN X EVOL OYVOGTN

B) for(int i = 0; i < 20; i++)
cout << i;
// X& 0vTo TO ONUEL0 M LETAPANT 1 VAL AYVOOTN

Y) x = 3; // E&otepuco x
if(x > 0) {

int x; // Eootepwko x
x =17;

}
cout << "x=" << x; // Oo eupovichel 1o eEmtepiko x=3

Ot petafinteg mov oploviot 6T apyn TOL T YO0V TPOYPAULTOS (€M 0o TO main)
ELVOL YVOOTEG GE OAO TO TTNYOLLO OLPYELO.
-- [opaderypo

#include <iostream.h>

int x = 3;

char ch; // Oupetafintec x kot ch €vol yvoGTEG GE OAO TO TNYOLO TPOYPOLLLLOL

int main()

{
int z; // H petafintm z eval yvooTn HOVO HECH GTO main
cout << "x = " << x << endl;
return(0) ;

12
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AoKnoegig

-- No oploete por axepolo HETAPANTN, VO TNG OWGCETE OPYIKN TN, KOU GTNV
CUVEYEWL VO TNV EUQOVICETE pE cout oe dekadlkn (dec), oktadkn (oct), deEaedtkn
popon (hex) ko otnv ASCII popen. (Awoete po Tyun 65 ko peta v Tun 12345).

-- No dokiuacete gov 0 petagpaotng (compiler) cog dgyeTot TNV ONA®ON LULOG
petafintng og long float kot wg long double. Bpnte 10 peyebog tovg kavovrtag
ypnon tov tereotn sizeof. (long float evon 1codvvapo pe double)

-— Na Bpnte 10 peyebog ohwv towv tvmwv (short, int, long, float, double, char) ctov
dwko cag compiler. (BonOnua: ypnoytonoieicte tov tedeotn sizeof)

-- Nao Bpnte v peyolvtepn / LKPOTEPN TLUN YO TOVG TOPOKOATO TUTTOVG: OKEPOLO
(int), peyoro axeporo (long), ko pikpo akepato (short). (Bondnua: Bpnte npwta to
UNKOG T®V TUTTWV o€ bytes)

-— Na Bpnte v peyolotepn OeTikn TN Y10 TOLS TOPAKT® TLTOVG YMPLG TPOCT|LO
(unsigned): akepato (int), peyaro axepato (long), kot pikpo axepato (short).

-- No ypowyete evo Tpoypappo 6to omolo onimoete g float dvo petafinteg,
Arx_kefal, kou epitokio. Awocete apykeg Tipeg otig petafanteg (mwy. 100000 kon 20
avtiotoy o) No VTOAOYIGETE TOV TOKO [LE TV GYEON

tokos = arx_kefal * epitokio / 100

Tehog va eppavicBouv (pe printf) ta umvopara:

Apx KO Ke@oAalOo: XXXXXXXX.XX
EnLtokto : XX.XX
Toxkog¢ : XXXXXX.XX
TeA kO Ke@aAalo: XXXXXXXX.XX

13
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Teleoteg Xyeoemv
Ot tehectec oyeccwv (relational operators) gwvat:

> Meyaivtepo

>= Meyalvtepo 1 160
< Muwcpotepo

<= Mikpotepo 1) 160
== Ioo

1= Awopopo (oyL 160)

Orteheoteg >, >=, <, <= gYOLV T0 1010 Baduo TPOTALPEOTNTOG,.

MikpoTepn TPOTETOLTNTO EYOVV Ol TEAEGTEG 1GOTNTOG ==, !'= (UETAED TOVG EXOVV TOV
1010 Babuo TpotePAOTNTOG)

Kotaokevn covOnkng

|0"m08pa y uetafinty i mopaoctacy 2XEXH orolspa n§ uetafinty i moapactocy

Omov ZXEXH gvol £vag om0 TOVG TEAEGTES GYECEWMV.
H ocvvOnin extipotonr oe aAndn (true) onA. != 0 (d10popo tov PUNdEVOC) M| 6€ YeLOM
(false) onA. 0 (undev).

Hopaderypotao:

a) 5> 3

B) i <=3

vY) k=m+ 4

3) g - 6 !'= k*5 + 3

Evtoin if-else

H evtoin if aAialel v pon ekteleong Tov tpoypappatos. H if exel mv e€ng popon:
if (ouvénkn) npotaon A;
H mpotaon A exteherton povo otav n cuvOnkn ewvar aAndng

Eav n mpotaon ewval cuvBetn T0TE TOPVEL TV LOPON:
if (ouveénkn) {
npotaon_1;
npotaon_2;

}

To if pmopet va GuvodELETAL OO TO else:
if (ouvénkn)
npotaorn A;
else
npotaorn B;
Eav 1 cuvOnim ewvon aAndng ektelerton n mpotaon A aAMmG EKTEAELTAL
potoon_B.

Hopaderypota
a) if (15 > 4) a =5; // Toteyweron if (1) a = 5

14
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B) if (5) flag = 4;
y) if(a < 0) £ =g =h = 0;
d) if(a < 0)
i++;
else --i;
e) if(a < 0 && b == 0) {
w += 4;
r *= 3;

}
else if(a == 0) {

Haoyding Pamtng, C++ Eyyepidio kot Acknoetg, 1998

// H flag moupver v tiun 4.

k = (i=i+l) + 1;
}
else k = (1 /= 2) + 1; // O\ k=(i = i/2)+1
ot) if (i = (15 > 9)) j = 3; // Toivyweton 1
cout << "1 = " KK i <" j =" << j << endl;
// Eppoaviletonto i =1 j = 3

To else st TpoatpeTiko Kot oyeTILETAL LETO TANGLEGTEPO if.

[Mopaderypo
if (n > 0)
if (a > b)
zZ = a;
else
z = b;

To else cuvdeetan e To eowtepiko if. Eav dev ewvat avto mov Belete T0TE
emParetor 1 ypnon tov aykietpov (dnpuovpywa block). Etot o mponyovpevo

TOPAOELY LD YIVETOLL:
if (n > 0) {

if (a > b)
zZ = a;
}
else
z = b;

Axopn eva Tapadely o (TOPAdELY IO KAKNG YPOPNG KOIIKO TPOY/GUOV)

if (a '= Db)
if (g == 5)
i++;
else
j++;
else
cout << "Adam - Eva";

To 1810 mapaderypo pe KaAvTEPT YPOON:

if (a '= b) // lo if
if (g == 5) // 20 if
i++;
else // 20 else
j++;

15
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else // lo else
cout << "Adam - Eva";

Aoywor Tereoteg

O1 Aoywkot tedeotes (boolean or logical operators) v
&&  Jloywo KAI (and)
Il Aoywo 'H (or)
! Aoywo OXI (not)

[Mopactoaocels (expressions) mov GUVOEOVTOL e && T || EKTIUOVTOL OO OPLOTEPC
TPOg Ta de&1aL.
-- [opaderypo

#include <iostream.h>
int main() {

int a,b;

a=0; b=25;

// HOpoooxn! To b = 2 gival anovopn tipng kat OXI ouykplLon
//
if (a==16&& (b =2))// To b 6a rpatnoetL tnv tTipn 5; n
// exteleon tou if teAsiwvel
// ene.dn a==1 e.vaL Yeudnge (false)
cout << "b = " << b;
else
cout << "b = " << b;

return (0) ;

}
// pl5.cpp //

Amotelecua
B=25

Aocknon. Xto mponyovpevo wpoypappo Tt 0o copPet av To a Aafet apykn tiun 1 avrt
yw 0.

O teleoc ! avTioTpePEL TNV cLVONKN (E0v £Vl oANnONG TNV LETATPETEL GE YELON,
KO €0V EWVOIL YELONG GE aAnOn)

i = 52;
if (' (i > 23))
€VTOAnN A;
else
€VTOAn B;
// Aev 0o extedhecBel n evioly A adlam evioin B

-- [opaderypo

#include <iostream.h>
int main ()
{
int a, b = 2;
if ('(b == 2))
a=3;

16
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else
a=1;
cout << "a = " << a << endl;
return (0) ;
}

Amotelecua
a=1

O1 TELEOTEC GYEGEMV EXOVV HKPOTEPT] TPOTEPOLOTITO, OTO TOVG TEAEGTEG APLOUNTIK®OV
TPOEEWV.
if (i > 3j - 1) // Ilpota yvetor 1 aQapecT) Kot LETO 1] GLYKPLOT.

Evtoin switch

H evtoAn switch aAlalel v pon eKTEAEGNC TOV TPOYPOLULOTOC.
switch (mapaoctaocn) {
case Tipn_A:

€vVToAeg A
break;
case rti(pun B:
evtoAeg B
break;
case tiun C:
evtoAeg C
default:
evtoAeg D

}

H mopaoctaon eéetaletanr (Sadoyika) pe TIG TYLEG OTO case ONA. €0V 1) TOPACTOOT
gwo won pe v iun_A, pe v tiun_B kox. Eav n mapoactocm gvot 1on UE [ TN
TOTE EKTEAOLVTOL Ol OAEC EVIOAEG TOL LTOPYOLV KOT® OO0 TO Case €KTOG EOV
ektehecbel ) break omote teElelwveL 1 ekTELEST TOV switch.

¢ To default ol TPONUPETIKO KO EKTEAELTOL OTOV KAVEVO CasSe OEV EKTEAELTAL.

e H evtoAn break £vot TPOAIPETIKT KO OLKOTTEL TNV EKTEAECT| TNG switch.

e H mapooraon ko tiueg mpemetl va gvarl axepalotl tumov char, short, int, long.

e H evroles A ektehovvtal 0Tav 1| TOpaoTOoH EXEL TN 10N UE TNV T1un_A.

e H evroles B €KTEAOLVTOL OTOV 1) TOPOGTOCH EXEL TIUN 10N LE TNV Tiun_B.

o H evrtodeg C xan eviodeg D eKTEAOLVTOL OTOV 1) TOPOCTOON EXEL TYN 10T KE TNV
aun_C (eav dev Behovpe vo eKTEAOVVTOL Ol £viodeg D €1GOYOLE TNV EVTOAN
break)

e H evrodeg D ekTEAOVLVTOL OTOV 1) TOPOGTOCT] OEV 16T OLTE UE TNV Tiun_A, OVTE Ue
mv iy B ovte pe v riun_ C.

[Mopaderypato

1) int i;

i=2;
switch (i) {
case 2:
cout << i*2;
break;
case 9:
cout << i*9;

17
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}
Oa eppavicer 4
2) int i;
;witch(i+5) {
} :
3) long k;
;witch(k*5+2) {
} :
4) int i;

éwitch (1) {

Haoyding Pamtng, C++ Eyyepidio kot Acknoetg, 1998

case 1l: cout << "Male "; break;
case 2: cout << "Female"; break;
default:

cout << "Error";

Eav 1o 1 ewvan 1 tote Oa gpoavicBet to pnvopo: Male
Eav 10 1 evan 2 tote Ba epgpovicdet to pnvopa: Female
IMa tipeg tov 1 mov dev ewvon 1 M 2 Ba eviehesBet 1) default ko Oa

eueavictel To unvopa: Error

5) char ch; int k = 0;
ch = 'B';
switch (ch) {
case 'A':
k=1;
break;
case 'B':
case 'C':
k = 23;
break;
default:
k = 678;

// Eoav

// Eoav ch='A'

lBl

Tote Oa exteAlecOeL n k=4

f 'C' Oa exktelecOeL n k=23

// H k=678 Oa ektelecbel yLa OAEQ TLC
// vnmoloime¢ tipeg¢ tou ch.

18
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Onieeg (loops)
A) Oniew pe for
B) Oniew pe while
T') Onlewn pe do

A) H Oniewa for gyer v popen
for(u 6 = apxtxn _tiun; ouvénkn; p 6 = u 6 + Bnua)
nporaon;
(omov u_ 0 = uetofinty Oniciog)

Eav n mpotaon ewvar GuvBeoT EVIOA®MVY TOTE E)XEL TNV LOPOT
for(pu_6 = apxtxn _tipun; ouvénkyn; p 6 = u 6 + Bnua) {
€VTOAn 1;
€VTOAnN 2;

€VvTOAn N;
}

H for sxtehetton cvpemva pe ta akoiovbo frparo:

1. YmoAoyiopog apytkng Tiung g pHetofAntmg Onieiag. O vmoloyiopog yveTon po
Qopal.

2. Eav n cuvOnkn ewvon yevong tedeiwvel oAn n tpotoon for.

3. Exteheon eviolwv for

4. H petafinm Onietog av&averor Koto To frpa kot Tyovel 6to fnuo 2.

a) for(int i = 1; i <= 4; i++)
cout <K 1 <« " ";

Amotehecpa
12314

B) for(i =1; i <5; 1i=1i+1)
cout << char('A'+i);

Amotehecpa
BCDE
y) for(i = -15; i <= 15 ; i++)
cout <K i << " ";
Ba gppavicBel n cepa
-15 -14 -13 ... 2 -1 012 ... 13 14 15

#include <iostream.h>

int main()

{
cout << "AAA";
for( k =1; k < 5 ; k++)

cout << '!';

return (0) ;

}

Amotelecua
AAAN I
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B) H Onieia while gyet v popen:
while ( ouvénkn ) mpotaon;

Eav n mporaon ewvar cuvBetn t0TE TOUPVEL TV LOPON:
while ( ouvOnkn ) {

evtoAn_1;

evtoAn_2;

€vtoAn N;
}

H while ektelettal cuppova pe m akolovdr dadikoctos:

1. Extoton 1 cuvonk.

2. Eav n ouvOnkn ewvar yevdng (false) extedetton n tpwtn mpotacn peto to while.
3. Eav n cuvOnim ewvon oAn6ng (true) extehetton | mpotaoct peco oto while

4. TInyouver oto Pnuo 1.

a) i =5;

while (i > 0) cout <K i-- <« " ";
Amotedecpa
5421
B) i =1;
while(i < 10) {
i+= 3;
cout <K i <<« " ",
}
Oa eppovichet:
147

#include <iostream.h>
int main()

{

int k =1;
while( k <= 4 )
cout << 2*k << " " << endl;

return(0) ;

}

Amotedeopa
2 4 68

T') HoOnkeww do gyel v popen
do
npotaon;
while ( ouvénknp );

Eav n mporaon ewvar cuvBetn t0TE TOUPVEL TV LOPON:
do {

€VvTOAn 1;

evtoAn_2;

€VTOAn N;
} while ( ouvénkn );
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H dwodikacia ekteheong g Onietog do ewvat:

1. Extehovvton oAeg O1 EVIOAES LEGH GTNV OnActa.

2. I'wveton ekTiunon g cuvenkng.

3. Eav 1 cuvOnkm evan yevomg teAelvel ) ekteAeot) TS OnAetog.
4. Eav n ouvOnkn ewvan aAndng tote mnyaivel 6to Prua 1.

i=20;
do
cout < i << " ";
while (i++ < 5); // Ilpwrta ywvetoln cvykpion kKot Heta 1 avénon koto 1
Eppovile: 1 2 3 4 5

#include <iostream.h>
int main()

{

int i = 1;

do {
cout <K 1 << " ";
i+= 3;

} while (i <= 10);
return (0)
}

Oa gppoavichet:
1479

H dswpopd petaéy g while kot g do OnAietog ewvar ott 1 Oniela do exteherton
TOLAOYLOTOV L0 POPO OVEEQPTNTMG EAV 1] GLVONKT €Vl 0ANONG 1 YELOTG.

Ot mopokatem Onieleg swvor ateppoves (YopLg TEAog) 010TL 1 GLVONKN €Ol TOVTO
aAnOng:

a) for(;;) { evtoreqg };

b) while (1) { evtoAeqg };

c) do { evioAeg } while (1);

break kxm continue

Evtoleg g C/C++ mov cuvdeovtar pe Tig OnAteg (for, while, do) ewvon ) break kot m
continue.

¢ H evtoAn break teppatilel TNV ektedecn e OnAgtog.

¢ H continue "mndd" otv apyn g Onietoc.

[Mapaderypo xpnong continue

while (1) { // Otovto a == 0 tote dev Ba ektehechel
mpotaon A; // meéevioln B alha o "mnongel" oto while.
if (a == 0)

continue;
npotaon B;
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[Tapaderypa ypnong break
while (1) { // Otavto a == 0 7totE dev Oa exTelecOel
npotaon A; // m mpotaon B aila Ba "mmon&el" oty mpot

if (a == 0) // mporaon_ C peta 10 block tov while.
break;
npotaon B;
}

npotaon C;

Teheotng ?:

Yovvtoaén:
( ouvbnkn ? Expl : Exp2)
om0V Exp UTOPEL Vo evor otafepa 1 LETAPANTN 1) TOPACTOCN
Eoav m ovovfyxn ewvor aAnBng tote oAn M evtoAn ektwotal on pe v Expl
JLPOPETIKO, M EVTOAN eKTIHOTAL oM pE TV Exp2.

[opaderypot
a) a =17;

x=(a==70?212 : 3); // To x mapver v tyun 12
B) y = 6;

<':out << (y > 0 ? "Alpha" : "Beta");

Oa gppavichertn Aeén Alpha

Y) r = (x %y ? sqrt(y) : abs(x));
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Aokneeig
-— No ypowyete gva TPOYPALLLE TO OO0 peTaTpenel oe Bepuokpacia Celsius o
Oepuoxpaocia Fahrenheit. (BonOnua: cel = (5/9)*(fahr-32) )

[Ipocoym: M odtapeon 5/9 dwel akepoto aplBUo Kot TO amoTeEAESH Bo vl TovToL
Unoev, €KTOG Kot av ypnotpomotetcete 5/9.0 1 5.0/9.0 1 5/float(9)

-- Na ypayete eva mpoypapipe T0 omoto Ha epeovilel TOV TOPOKOT® TIVOKO LE TIG
Beppoxpacieg Fahrenheit pe tig avtiotoryeg Oeppokpaciec Celsius.

Fahr Cel
0 -17.8
20 -6.7
40 4.4
260 126.7
280 137.8
300 148.9
Noa ypnolponoleicete OnAeta e while.
Avon 1:

#include <iostream.h>
#define MIKROTERI O
#define MEGALYTERI 300
#idefine BHMA 20
int main()

{

int fahr;

cout << "Fahr Celcius" << endl;

for (fahr=MIKROTERI; fahr<=MEGALYTERI; fahr=fahr+BHMA)
cout << fahr << " " << (5.0/9.0)* (fahr - 32.0)

<< endl;

return(0) ;
}
// pl0.cpp //

Avon 2:

#include <iostream.h>

int main()

{
int fahr;
float cel;

cout << "Fahr Celcius\n";
fahr = 0;
while (fahr <= 300) {
cel = (5.0/9.0)* (fahr - 32.0);
cout << fahr << " " << cel << endl;
fahr = fahr + 20;
}
return(0) ;
}
// pll.cpp //
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-— Noa ypageL evo TPOYPOUUO TO 0010 StoPalel OO TO TEPUATIKO GE L0 YPOLLUT
(o€ eva cin) gvay int, evav float, evav char, ka1 gva string.

#include <stdio.h>
int main()

{
int i; float f£; char ch; char s[30];

cin >> i >> £ >> ch >> s;
return (0)

}
// plla.cpp //

—— XNV TPONYOVUEVI OIGKNGT VO YPNOLUOTOLEIGTE AVTL TG cin TNV scanf.

-- Noa ypaget gva Tpoypappo to oroto dofalel amo T0 TEPUATIKO gva apBuo int.
Eav o apiBpog mov 61deton von extog meproyng -120 emg +120 tote va gppaviletal
OVTIGTOLYO UNVULLOL.

Hoporriayn: Eav o apiBuog mov exel dmbel evor apvnTiKOS TOTE VO LETATPOTETOL GE
OeTiKo Ko EPEOVILETOL OVTIGTOLYO UV

-— Na ypagetl eva mpoypoppo To omoto dPalel amo 10 TEPUATIKO eva aplOpo int.
Eav o apiBuog mov dwdetan ewvor ektog meployns -120 emg +120 ko povog tote va
EUPOVICETOL OVTIOTOLYO UNVLLO 1] aplOog EKTOG TEPLOYNS 1 aplfpog Hovog.

-— Noa ypoagel gvo Tpoypoppe T0 0molo dtofalel amo T0 TANKTIPOAOYIO OKEPOLOVG
aplovg TOV AVIUTPOGMOTEVOLY MUEPNOlES Heoceg Oepuoxpaciec.  To dwPacua
Tehelmvel pe tov opipo -999. Emtemopeveg Beppokpacieg -50 ewg kot +60.

Me 10 1EhOC TOV 0pOU®V Vo eppoviCovTaL:

1. To cuvoro TV apBp®V (MUEP®V) TOL dONKAV.

2. H peon Ogppoxpacia.

3. To ovvolo tv (eotmv nuepwv (Beppokpocieg amo 18 - ko 28) kot n peon
Oepuokpaocta.

3. To ocvvoko TV kpvov nuepwv (Beppokpacteg amo 1 - kot 17) kor n peon
Oepuoxpaocta.

4. To 6UVOLO TOV TAYOUEVOV MUEP®V (OEpLOKPUCIEG 0o -1 Kol KOT®) KOl 1) HECT
Oepuoxpaocto.

5. To cuvoro TV Wavikev Nuepov (Beppokpacia 22).

Hoparriayn: Otav o xpnotng dwoel 10 -999 va epwtndel eav Bedel va teEle®GEL TO
dwPacpa tov Beppokpaciov pe (Y/N). Movo otav o ytomg dwocel o Y (voir) va
telelwvel 1o dofacpa (oreg ot ardeg emioyes Oa Bewpovvtar N = ox).

-— No ypapeL gva TPOYPOLUO TO TTOW0 EAEYXEL evav yapaktpa. O yapaktnpog
Sropaletal amo TO TEPUATIKO KO GTNV GUVEYELD ELPOVILEL EVOL OITO TO, VO LLOLTOL:

a) O yopakTnpag ol oAPAPNTIKOS 0V 0VOIKEL OTIG TEPLOYES A..Z, a..Z.

b) O yapoktnpag AEN ewvor adpofntikog.

Emong eva amo ta pnvopoto:

a) O yopoKTNPOG EWVOL YPOLLLO KEQOAOLO €0V EWVOL GTNV TEPLOYN A €0G Kot Z

b) O opaKTNPOG EVOL YPOLLUO LIKPO EQV EWVOL GTNV TEPLOYN & EOG KOL Z

c) O yapamnpoag ewvor apduntikog 0 emg 9.

d) O yopaxtnpog Vol KOVIPOA €0V EVOL LUKPOTEPOS TOL ' ' (KEvo=space)
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e) O yopoKTnpag EWVOL AVNKEL GTOVG E101KOVG Yapaktpes *&%$ k.
To mpoypappo va oxedtachel vo eELeyyel TOAOLS YopoakINPeS (dnUovpylo BnAetag).
Telog mpoypappotoc eav dwbet o yopaktpag Q 1 g.

#include <iostream.h>
int main()

{

}

}

char ch;

while (1) {

cin >> ch;

if(ch == 'Q' || ch == 'q")

return(0) ;

/*
Teppot LOpO¢ mpoypappoatog¢. H main euvatr pLa ocuvaptnon
OV KOAELTOL Oono 1o prompt Tou AgLTOUpYLKOU. Me 10
return enLotpepPeLl TOV EAEYXO OTNV KOAOUCO OUVAPTINOY.
LTnV NOPOKELPEVN NEPLOTWON OTo A.X.

*/
if((ch >= 'A' & ch <= '2') || (ch >= 'a' &&
ch <= 'z'"))
cout << "O xoapartnpag: " << ch
<< " giwval aAgpapntirog\n";
else cout << "O xapaxktnpag: " << ch <<

" AEN eivat oAgpafntirog¢" << endl;

if(ch >= 'A' && ch <= 'Z")
cout << "O xapaktnpag: " << ch <<
" avolkel otnv mepiLoxn A..Z" << endl;
else if(ch >= 'a' && ch <= 'z'")
cout << "O xapaktnpag: " << ch <<
" avolKel otnv nepiLoxn a..z\n";
else if(ch >= '0' && ch <= '9'")

cout << "O xapaxktnpag: " << ch <<
" gival apLOpntirog" << endl;
else if(ch < ' ")

// Eppavion tou xapoaktnpo o hex popeq
cout << "O xoapaxtnpag¢ " << hex << ch <<
" guval control xapaktnpag\n";
else cout << "O yxapartnpog: " << ch <<
" gival eg1dikog\n";

cout << "Nlieote <Enter> f <Return> ...";

// pl2.cpp //

-— Noa ypaget eva mpoypopLpo To omoto dtaPalel Evov YapaKTnpo Kot GTNV GUVEXELD
eLEYXETOL Y10 TOL OlKOAOLOL:

a) 0V 0 YOPOKTNPAG EWVOL O A VO LETATPATEL GE M.

b) eav o yapaxktnpag ot o B va petatpanet og b.

c) eav o yapaxtnpog ewor o C va petatponet oe E (avto 10 E dev emrpeneton va
oAAaEn Kot o)
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d) eav o yapaxtmpag ot o D va petatpanetl og E (awto to E gmitpenetor vo oddaén
KOl TTOAL)

e) eav o yapoktnpog evoro Ef T Y 1 U va petotpanet o '@'.

f) eav o yapaxtmpag ewvat o 4 TOTE VoL LETOTPATEL GE 7.

h) drupopetika 0 yopakTPag Bo TAPAUEIVEL OC EXEL.

O petoAraypevog 1 oyt yapokmnpag Ba eppaviletoar oty oBovn. Eav o yapaktnpog
ewvau control tote va epaviCeton 1 deKOEEAIKT TOV HOPOT).

To mpoypappo va oxedtachel vo eELeyyel TOAOLS YopoakInpeg (dnuovpyla BnAetag).
Telog mpoypappotoc eav dwbet o yopaktnpag Q 1 g.

#include <iostream.h>

#define TRUE 1
#define FALSE 0

int main()

{
char ch;
int ctrl;
ctrl = FALSE;
while (1) {
cin >> ch;
if(ch == 'Q' || ch == "'q')
return(0) ;
if(ch < 32) ctrl = TRUE; // control xaparinpag
switch (ch) {
case 'A':
ch = 'A' + 12; // 8.0 pe ch = 'M'
break;
case 'B':
ch = 'b';
break;
case 'C':
ch = ch + 2; /* ch = 'E' = 'C' + 2 */
break;
case 'D':
ch = 'E';
case 'E':
case 'T':
case 'Y':
case 'U':
ch = 64; /* '@Q' = 64 */
break;
case '4':
ch = "'7";
break;
}
if('ctrl)
cout << "TeAlrRwWG O Xapaktinpag eitvat " << ch
<< endl;
else cout << "O xopoart. oe deraefadikn popen eivatr "
<< hex << int(ch) << endl;
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cout << "Tedog¢ pe Q 4 q ..." << endl;
}
return (0) ;
}
// p13.cpp //

Hopariroyn: Av o yopaktnpog oAAaleL va ELEOVICETOL TO UNVOLLOL:
"O apxlkog xapaxktnpoag X oAdrafe."

-- No ypoaget gva TpoypapLe. To 0moto dtofaletl evay YopaKTnPo Kol LETATPENEL GE
ap1Bpovg Tovg apBuntikovg yopaktnpeg (OAOL 01 AALOL YOPOKTNPES ATOPPITTOUTOL):
a) eav et o 1 vo petotpenetal o€ 2

b) eav ewvor 0 3 N 4 va moArlamAacialeTon pe to 100.1

c) eav ewvor o 51 6 M 9 va tpootnBeton oo 120

d) Y1 0A0VG TOVE VTTOAOITOVG APIOUNTIKOVS YOPAKTNPES VAL TPOSTIOETAL O aptOpog 7.
Telog vo ep@avifETOL TO OTOTELEG LA TG TTPOUENC.

To mpoypoppa vo oyedtachel va eLeyyel TOALOVS YopakINPES (dnovpyte OnAetag).
Tehog mpoypappatog eav dmbet o yapaxtnpas Q 1 q.

#include <iostream.h>
#define TRUE 1
#define FALSE 0

#define digit(x) (x >>= '0' && x <= '9' ? TRUE : FALSE)

int main()

{
char ch,dummy;
int i;
float res;

while (1) { // Zuvenkn navia aAndng
cout << "Awoce evav apLOpnT KO Yapartnpo "
"(Q g = Tedog): ";
cin >> ch;

if(ch == 'Q' || ch == 'q'")
return(0) ;

if('digit(ch)) { // To mAnkipo 8&v gLvalL ApLOUNTLKO
cout << "NaBo¢ mAnkipo." << endl;
continue;

i = int(ch) - 48;

Metatponn apLOuntikou xoapaxktnpa (ASCII) oe
aKepoaLlo. mX. TO 2 otov mivoaka ASCII esivat 50. yia
Vo Imopoupe Tov apLbpo 2 = 50 - 48

*/
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switch (i) {
case 1:
res = 2 ;
break;
case 3:
case 4:
res =i * 100.1;
break;
case 5:
case 7:
res = i + 120;
break;
default:
res =i + 7;
}
cout << "Anotedeopa mpafng: " << res << endl;
cout << "Mlieote <Enter> f <Return> ..." << endl;
}
return(0) ;
}
// pld.cpp //

[Hoparirayn: va oprobet pe define po cuvaptmon (e Tov 1010 Tpono onwg 1 digit)
nov Bo peToTpenel Tovg aplOuUNTIKOLG Yopakpeg o apuovs. Eav o yapaktnpog
dev gL aptOuNTIKOG TOTE VoL dtvel -1.

-— Ymoloyioete TV teTpaymvikn pila tov 2 pe akpPeta 0.5e-6 pe v Ponbeta g

nebodov Newton-Raphsons:

X =1

X, = 1/2*(X,.1 + 2/X,1), omov n=1,2,3,...
Avon:

#include <iostream.h>

#define AKRIBEIA 0.5e-6
#define abs(x) (x < 0 ? -x : x)

int main()

{
double x0,x1,diaf;
x0 =1.0;
do {
x1 = 0.5%(x0 + 2.0/x0);
diaf = abs(x1l - x0);
x0 = x1;
} while (diaf > AKRIBEIA) ;
cout << "Tetpaywviky ptla tou 2 = " << x1 << endl;
return(0) ;
}

// pl6.cpp //

-- No gpoavicete Tig axolovdeg oepeg. Xprnowonoleioete Onieia for.
a) 1 2 3 4 ... 24 25

B) 1 -2 3 -4 5 ... -24 25

y) 1 -1 2 -2 3 -3 ... 25 -25
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Avon g a)

#include <iostream.h>
int main()

{

int i;
for(i = 1; i <= 25; i++)
cout < i <« " ";

return (0) ;

-- No ypogel gvo Tpoypappe. T0 onoto oyedalel otnv obovn eva opboymvio
TpLyVvo pe aotepakia (' * ). Xpnowyonoteloete OnAeieg for.

a) * B) Kk kkk
* % * ok k ok

* %k * %k

* %k ok * %k

* Kk kk *

-— Na ypaetl eva Tpoypapo TO 0Tolo oxedtalel otV 000V €V 1IGOGKEAES TPIYWVO
pe aotepakia (' * ). Xpnowonoteloete Onieieg for.
*
* % %
* %k k%
* %k %k kk k%
*khkkkkkkkk

—-— No ypaQeL gva TPOYPULLLLE TO OTOL0 VO LETPO. TO TANOOG TOV YOPOKTNP®V TOV
dwpaoctnrov pe v getchar.

#include <stdio.h>
#define EOL '\n' /* End-Of-Line */

int main()

{

char ch; int cnt = 0;

while ((ch = getchar()) !'= EOL)
cnt = cnt + 1;
printf ("IAnGo¢ xoapaktnpwv nou diapactnxav=%d\n",cnt) ;
}
// askl3.c //

-- Na ypaget evo Tpoypoppae to oo dtefalel amo To TEPUATIKO Yapaktpes. To
dwPacpa tekewwvel pe <Enter> 1) <Return>. Na eppavicBouv:

o) T0 TANB0G TOV AAPAPIOUNTIK®V YOPOKTNP®V TOL SlofocTnKoV

B) To minBog twv yap. ereyyov (control characters)

v) 10 TAN00¢ TV eIK®V Yapakpoy (.3 /"[ ]\ KAT).

(Noa ypnowonoiefel  getchar)

#include <iostream.h>
#include <stdio.h>
#define EOL '\n' /* End-Of-Line */
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int main()
{
char ch;
int ma,mc,ms;
ma =mc =ms = 0; // Mndeviopog peTpnIWRV
while ((ch = getchar()) !'= EOL) {
if ((ch >= 'A' && ch <= 'Z') ||
(ch >= 'a' && ch <= "'z') ||
(ch >=> '0' && ch <= '9"))
ma++; // petpning oAQopLOUNT LRV XApP.
else if(ch < ' ') mc++; // petpning xop. eAeyxou
else ms++; // petpning eLdLROV Xop.

}
cout << "IMAn6Go¢ oaApaplOpnT LRV Xopakinpav=" << ma

<< endl;

cout << " .. control e =" << mc
<< endl;

cout << " .. eLd LKWV v =" << ms
<< endl;

return(0) ;

}
// p17.cpp //

-- Noa gpeavioete Toug TpmTovg 20 apBuovg pag oepag (Fibonacci) omov o kabe

ap1Opog eval 10 afpolGHa TV OLO TPOTYOVUEV®DV:
1 1 23 5 8 13 «xok.

#include <iostream.h>
main ()

{

int i,nl,n2,n3;

nl = 1;
n2 = 1;
cout << nl << " " << n2; // Eppavion Tev dUo mPpRTOV
// apLOpwv
for(i = 1; i <= 20; i++) {
n3 = nl + n2; // O esnopevog LoO¢ pe 10
// abpoiopa Twv dUO HPONYOUPEVAV
cout << n3 < " ";
nl = n2; // Metatomion TV opLOPWV
n2 = n3;

}

return(0) ;
} // pl8.cpp

-- No vroAoyiset 1o apbpoicpa tov apBpmy armo to 1 ewg to 100.

#include <iostream.h>
int main()
{
int i,sum = 0;
for(i = 1; i <= 100; i++)
sum = sum + i;
cout << "ABpoiopa: " << sum << endl;
return(0) ;
} // pl8a.cpp
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-— No gueavicete gvav mvoko pe To n! onA. 1*2*3...(n-1)*n  To n Ba 61deTon amo
TO TEPUATIKO.

#include <iostream.h>
int main()

{

int i,n,par;

cin >> n;
cout << " n n! \nn :
cout <€ "—————————_——.— — - \nn :

par = 1;
for(i = 1; i <= n; i++) {
par = par * i;
cout << i << " " << par << endl;
}

return (0) ;
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IMwvakeg

INoa wmv enefepyocia  peyodov 7mANOovg OedopEVOV 1010V TLTOL  GLYVA
YPMNOLOTOIOVVTOL TTIVOKEG (arrays, vectors, matrix (matrices)). Evog mvakog gwvon
EVOL TOPOUSELY O OOUNG-OEOOUEVAOV ONA. 1] GUYKEVIPW®GT EVOG GLVOAOL SEGOUEVOV Ko
1 OPYOVMGT TOVG LE KOTOLO GYEDLO.

Evag mvaxog amoteleitonr omo eva mAnbog otoryelwv (dedopevav), omov kabe
OTOLYELO EVOL TOL 1310V TVTTOV. [ va eviomicOet eva GToLyElo TPemeL va dmBEL Evog
JEKTNG TTOL O10€L TNV BEGT TOL GTOLYELOV GTOV TIVOKAL.

IIwokec moc O106TUGNC

O mvaxeg pag dwuotaong (single-dimension arrays) opilovion oG €Eng:
TUnO¢ mivara ovopda nivara[aptOpog¢ xeAAiwv];

a) int a[l10]; O mvaxoag a propet va "kpoatnoel" 10 apiBpovg axepaiovg.
B) long b[99]; O mvaxag b pmopet va "kpatnoet”" 99 peyaAovg aKepaiong
y) char c[25]; O mvaxog ¢ propet va "kpatnoel" 25 yopaxtnpeg

ONA. 24 yap + 1 _null yapaxtnpa.

- To mpwt0 GTOLYXELO TOV TTIVOKO PplokeTon 6TO KEM pe deuktn 0.

- To ovopa Tov mvaxa vot 1 91€vOLVGT TOL TPMTOL GTOYELOV TOL TIVOKL.
int a[5];

cout << a << endl; // Oa gppavicel: 0x5eef0
printf ("%$x\n",&a[0]); // Ooeppoavichel:  Seefl

Eva mapaderypo mvoka pog SieTaon 0oL T0 GTOLYELN TOL VoK Vot ot 10

TPWTOL applopoL:
int ar[10];

ototxewa: | 2 | 3 [ 5 [ 7 [ 11 | 13 | 17 | 19 | 23 | 29 |
deLkteq: 0 1 2 3 4 5 6 7 8 9
ar[4] = 11; Amovoun Tiung oto KeAAL pe deiktn 4

cout << ar[8]; AVOKTNOT TIUNG TOL KEAMOL pE Okt 8

ITwokec 6V0 SLUGTUGEMV

Anhoon mvaxmv dvo olactacemy (two-dimensional arrays):
TUnO¢ _mivara ovoupo_mivaral[aptOuog ypaupev] [aptOuog ortniwv];

int a[4][5]; [Twaxog akepotwv pe 4 YpoppES Kot S oTnAES.
float b[6][50]; Ilwoakag float pe 6 ypappeg kot 50 otnAec.
char s[24][80]; Ilwakag char pe 24 ypappeg kot 80 oTnAes.

- To mpwto oTOLYKELO TOVL TIVaKQ PplokeTon 610 KeM pe dewkteg [0][0]

32



TEI-®ecorovikng, Tuqpa [IAnpogopikng  Maoyding Péring, C++ Eyyepidio xoar Acknoelg, 1998

- To ovopa tov Tvaka wvat 1 S1EVHLVCT TOV TPMTOV GTOLYELOL TOV TIVOKA.
int b[5][8];

cout << b << endl; // Oa gppavicbel: 0x5eedc
printf ("$x\n",&b[0][0]); // Ooaeuppovicher:  Seedc

O TopaKOTEO TIVOKOG OKEPOLOY ELVOL OVO OLGTOCEMV EXEL 7 YPOLUES KOl 5 CTNAEC.
Koafge kel gxel 000 dEIKTEC: OEIKTN YPOUUNG KO OEIKTT GTNANG.
Y. T0 oTorKElo [2][4] exer Tyun 45.

X T H AN E Z

0 1 2 3 4
r 0 3 70 32 7 21
P 1 23 6 2 55 12
A 2 19 15 9 34 45
M 3 93 10 29 88 62
M 4 21 44 69 54 96
E 5 77 63 3 9 15
z 6 12 91 89 36 45

Ta otoyew tov mivako (OT®G Kol Ol HETAPANTEC) OEV €XOVLV OPYIKN TUUN OTOV
onrmvovtat (Befaiwg £(ovv KOO0 T 1) OTTOL0L OLLMG ELVOL TUYOLOL)

APYIKES TIIEC GE TIVOKES

Koata v dnAwon tov TiviKov UTOPOVLE VO, SOGOVUE OPYIKES TILES.

Hopaderypoto

a) float values|[5] = { 23.4, 3.0, 5.9, 12.34, 7.69 };

B) char let[6] = { 'a', 'b', 'c¢', 'd', 'e', '£' };

y) char s[5] = "AAAM"; // O petappactng npocdetel
oto s[4] 1o '\O'

{5, 8,7, 0,9, 21};

8) int sqr[2][3]

|
int sqr[2][3]

{
{5, 8, 7},
{0, 9, 2}
};

[ToAAec popec otav dev ewvotl yvmoto 1o peyebog tov mvaka tote o compiler Ppioket
70 peyebog Tov TIvaKa.
o) int prim[] = {1, 2, 3, 5, 7, 11 };
Id10 pe: int prim[6]
B) char s[] = "Hello";
v mpoketpevn mepimtwon Bo kataiaPet S+1 (5=yap g Aeéng Hello + 1 yia
Tov Teppatiko yapoktnpa \0' null.

[Mapaderypo undevicpov evog mvako pog owotoons. H tun mwov ddeton o kabe
otoryetlo ewvon 1o 0:
int i, a[25];
for(i = 0; 1 < 25; i++)
a[i] = 0;
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[Mopaderypo UNOEVIGHOL EVOG TIVOKO OVO Ol0CTAGEMV.
int i, j, a[l10,20];
for(i = 0; i < 10; i++)
for(j = 0; j < 20; j++)
afil[3] = O;
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Aokneeig

-— Na ypaget eva mpoypappa 1o oo dwpalet 15 apBpovg amo 1o TepUaTIKo, TOVG
AmOONKEVEL GE EVOV TIVOKO KO GTI GLVEYELN EUPOVILEL TOVS OPLOLOVG LE OVTIGTPOPT
og1pa. amo avtny mov dafactnkay (av dwbovv ot apBuot 6,33,54,12 va gppovicbovv
ue v oepa 12,54,33,6).

#include <iostream.h>

#define PST 15 // TIAROOC OTOLXELWV TOU IILVOKQ

int main()

{
int i,ar[PST];

// Biapoocpa TV opLOPWV
for(i = 0; i < PST; i++)
cin >> ar[i];

// eppavion pe aviLoTpOPn OeLpa
for(i = PST-1; i >= 0; i--)
cout << ar[i] <« " ";
return (0) ;
}
// p20.cpp //

-—- Na ypaget gva tpoypappo to onowo defaler 10 apiBpovg kot gppoavilel 06ovg
ELVOLL LLKPOTEPOL A0 TNV peom Tiun tov 10 apbpwv.

#include <iostream.h>

int main()

{
int i,ar[10];
double sum,mt;

for (i=0; i<10; i++)
ar[i] = 0; // pndeviIopO¢ TOU mLVOKA

// diapoopa KoL 0OpoLon TWV ApLOPRV
sum = 0;
for(i = 0; i < 10; i++) {
cin >> ar[i];
sum = sum + ar[i];
}
mt = sum/10; // peon t.pq
cout << "Meon tipn=" << mt << endl;

i=20;

while (i < 10) {
// Epgavion egav ar[i] < mt
if (ar[i] < mt)

cout << ar[i] <« " ";

i++;

}

return(0) ;

} // p2l.cpp //
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-— No ypagel gva mpoyypappe to 7olo dwPalel amo 10 TEPUATIKO 0plBovg
axepaovg oo 0 eog kot 9. To dwPfocua TV aplOUOY TEAEIMVEL [LE EVAV OPVITIKO
apiBpo. Na eppavicbel 1 cuyvotnto TV aplBueV Tov dSPAcTNKOV LE TNV HOPON
IGTOYPOULOTOC. TTY. oV dwBovv ot aptBuot:
501624689056745637

Na evoovichel To Kot 1I6ToypopLLaL:

Zuxvoing
0 l**
1 |*
2 |*
3 |*
4 I**
5 I***
6 I****
'7 I**
8 |*
9 |*
Avon

#include <iostream.h>
#define MAXEL 10 /* nAn6og¢ KeALWV OTOV MLVARAX */
int main()

{
int a[MAXEL],i,J;

for (i=0; i <= MAXEL-1; i++)
a[i] = 0; // Mideviopog miLvaxra

while (1) {

cin >> i;
if (i<O0)

break; // sav apvptiko¢ telog¢ dLapacpatod
if (i > MAXEL-1) { // gav > 9 Aabo¢ apLOpoc

cout << "Lathos\n";
continue;
}
++af[i]; // &i0 pe: a[i] = a[i] + 1;
}
// Ep@avion omnotTeA£0HATWOV
cout << " Zuxvotng" << endl;
cout <<« " ————mm——————— \n";
for(i = 0; i <= MAXEL-1; i++) { // Na nepacouv ola Ta
// KeALo TOU MmLVOKA
cout <K 1 << " |";

// tunwoe tooa (*) oco¢ pTAvV O PeTIPNTRC
for(j = 1; j <= al[i]; j++)
cout << '*';
cout << endl;
}
return(0) ;
}
// p22.cpp //
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Hopariroyn: vo PoAeTe €Aeyy0 YL TNV UEYIOTN CLYVOTNTO TV OplBpwv (Ty. dev
EMITPETETOL GE Kavevay apliuo va dmbel mepiocotepeg popeg amo 40)

—-— No ypapel Evo TPOYPALLLLO Y10 TO OTTOLO IOYVEL OTL E1G TIV TPONYOVLEVT] 0.OKNOT
OAAQL TO 10TOY PO VO ppaviieTal KaeTo onA.

Avon

#include <iostream.h>

#define MAXEL 10 /* nAnbo¢ kKeALwv OTOV mLVAara */
#define MAXFR 6 /* peyi.otn ouxvotnta */

int main()

{

int a[MAXEL],i,J;
for(i = 0; i <= MAXEL-1l; i++) a[i] = O;

while (1) {
cin >> 1i;
if (i<0) break;
if (i > MAXEL-1l) {
cout << "Lathos" << endl;
continue;
}
++a[i];
}

for(i = MAXFR; i >= 1; i--) {
cout << " |";
for(j = 0; j <= MAXEL-1; j++) {
if (i <= a[j])
cout << "* ";
else
cout << " ";
}
cout << "\n";
}
cout <" - - \n ",
for(j = 0; j <= 9; j++)
cout << j < " ";

return(0) ;
}
// p23.cpp //

-- M pebodog yu va vmoroyisBovv olot ot mpwtot apifuotr (evag aplBuog
OVOLOLETOL TPOTOG 0TV SLOPELTOL LOVO LE TOV E0VTO TOV KOl E TO 1, e OAOVG TOVG
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aAAOVG OPIOLOVG OTOV OLUTELTOL TO TIAKOV OEV EVOL OKEPOLOG OPIOLOG) TOL VO
HIKPOTEPOL £VOG 000eVTOG ap1OLOL N EVOL 1 ETOUEVN:

o) Oewpnoete 0Tt 0Aot ot apBpot 2,3,4,5,...,n €vor TPOTOL.

B) draypoyete 0A0LG TOLG APLOUOVE TTOL EVOIL TOAAATANGIOL TOV 2.

Y) OTNV GLVEYELN SLOYPOYETE OAOVS TOVG ALPLOLLOVG TTOL EVAL TOAAATAAGIOL TOV 3.

d) OLVEYICETE VO JOYPAPETE OAOVEC TOLG OPOLOVG OV EVOL TOAANTANGLOL TOL
EMOLEVOL 0POROL pEYXPL VO QOBOCETE TNV TYL| 7OV EWVOL HEYOALTEPN OO TNV
teTpaywvikn piia tov n (my. av n = 100 tote imax = 10)

€) 0TO10G aPLOLLOG UTEUELVE EWVOL TTPMOTOG,.

I'payete eva mpoypoppo To 0mo1o VToAoYeL TOVG TPOTOVS aptBpovg pexpt to S500.
Xpnowonomoete mvoka a[S00+1].

#include <iostream.h>
#include <math.h>
#define MAXL 500
#define PRIME 1
#define NOT_PRIME 0

int main()
{
int i, j, fmax,a[MAXL+1];
// OAoL oL apLOpoL OewpPoUVIAL OTL E€LVAL IPWTIOL
for(i = 1; i <= MAXL; i++)
a[i] = PRIME;
fmax = (int) sqrt(MAXL);
i=2;
while (i <= fmax) {
// OL moAlanmlacLoL apLOpoL dev eLval HpETIOL
for(j = 2*i; j <= MAXL; j += i)
a[j] = NOT PRIME;
i++; // o enopevog
while(a[i] == NOT_PRIME)
i++; // noapexrapfe OAOUG TOUG HI HPRTOUC
}
cout << "llpetoL apLOpotL pexpt 1o " << MAXL << endl;

for(i = 1; i <= MAXL; i++) {
if (a[i] == PRIME) // Eav €LVOl NPWTOC EHPAVLOE TOV
cout <K i <« " ";
}
return(0) ;
}
// p24.cpp //
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Yvovoptnoes (Functions)

Otav Komowog epyaleTor 6TV AVOT| €VOG HEYOAOVL TPOPANUOTOS KOl TO TPOYPOLLLLLOL
apylel Kot ywvetor peyoAo (Mo GEMOO K®OIKO 1 KOl TEPIGCOTEPES) TOTE ELVOL
OTUOVTIKO TO TPOYPOLLLO VO EVOL KOAOYPOUUEVO (KOAOKOTOOKEVOGHEVO). [ va
EVOL  EVOL  TPOYPOUMO  KoAoypouuevo ypewletor  vo  "omaocel!" o€ mwoAha
VITOTPOYPOLLUOTE. Eva vTompoypapLe Vol GTNV 0VGLoL VO YMOPLGTO TPOYPOLULLOL [LE
OKeG TOV oTaBEPEC, LETAPANTES KAT.

[Tapaderypota cuvaptnoemy ewvon n printf, scanf, gerchar, KAT. TOL TOPEXOVTOL
amo Vv standard BifAioOnkn.

[Tote mpemet voL SNUOVPYELTAL L0 GUVOPTNON:

0,) 0TV 0 KMOKOG ETOVOALUPOVETOL.

B) otav to TPOPANUA OTTO LLOVO TOV TEPLEYEL YMPLOTO, VITOTPOPAN LOTOL.

Y) otav &va LTOTPOPANU EWVOL YEVIKNG QLONG TY. avalntnon G€ &vov VoK,
TaEIVOUN O™ 1 TOPOVCLACT) OEGOUEVOV.

Op1opoc (Tpwtotumo - prototype) cuvVaPTNONG:
TUNOG_OoUVAPTNONG OVOUA_ouvapTnong (MoUpaueTpol_EAV_UNAPXOUV) ;
[Mapaderypora:
a) void foo(); 10w pue void foo (void) ;
Tumog cuvaptnong void
Ovopa cvvaptnong foo
Koppo mapaperpo

B) int prn(int x);
Tovmog Guvaptnong int
Ovopa cvuvaptnong prn
Mo mapopeTpo int

y) double wow(int i, char c, double f);
Tomog cuvaptnong double
Ovopo cuvaptnong wow
Tpelg mapapeTrpovg int, char, double

Kinon cvvapmnong (function call):
ovoua_ouvaptnorng(otabepa 1j petaBAntn 1 napaAcTAcn)

[Mapaderypoto

a) foo();

B) 1) k = prn(31);
2) k = prn(a);
3) g = prn(i+]);

YAomowmon cvvaptnonc (function)
TUNOG_OUVAPTIONG OVOHA _OoUVAPTNOIG (MAPAUETPOL_EAV_UINPXOUV)

{

// ocwpa ouvaptnong (evioleg)
}

[Mapaderypata
a) void foo()

{
cout << "Mevyoag¢ AAefavdpog" << emdl;
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}
B) int prn(int x)
{
int z;
zZ =X * x;
cout << z << endl;
return( z );

H evtoAn return jypnolomolertol 0ToV 1 GLVOPTNOY EMOTPEPEL TUn. Mia
OGLVOPTIOT UTOPEL VO EXEL TOAAEG EVIOAEG return OAAN EMIGTPEPEL LLOVO LLLOL TUUT).

Mia cvvapnon ot Tomov void otav eV EMGTPEPEL KON TULT.

Ot TopapeTpot (£0v LIAPYOLV) GE WIO GLVAPTNON TPETEL VO INA®VOVTOL (TLTTOG Kot
OVOLLOL Y10L KOOE 0L TTOPOLILETPO)
long foo(int x, int y, char c) // EmixepodLda ouvaptnong
{
// ocwpa ocuvaptnong
}
- To ovopa g cuvaptnong ot £oo.
- H svvapmon vt tumov long 10Tt €MoTpEPEL Evav long apidpo.
- H cuvaptnon gxet Tpelg mapapeTpouvs evav akepoto (int x) evav akoun akepato (int y)
Kol evav yopoktpa (char c)

[Topaderypo

#include <iostream.h>
void print(int); // Hpotwiuno ouvaptnong

int main()

{
print(24) ; // KAnon ouvapinong pe otadepa

int a = 15;
print(a); // KAnon ouvaptnong pe petopAntn
return(0) ;

}

// Yiomoinon ouvapinong

void print(int x) // EnixepoALda ouvapinong

{
cout << x << endl; // Zuwpa (eviodeg) ouvapInong

}
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Tpomol KAnee®g GLVEPTNONG

1. Me tiun (call by value)

- Ol TOPALETPOL GTIV GLUVOPTIGT EWVOL UETAPANTES.

- H «Anon ¢ cuvaptnong ywetal pe petafAntec 1 otabepeg 1 mopacTOGELS.
- H ouvapton eneepyaletor avirypaga Tov HETOPANTOV-KANGNC.

[Topaderypo

#include <iostream.h>
void disp(int) ;
int main()
{
int k = 5;
cout << "IlIptv TV KAnon kK = " << k << endl;
disp(k); // Klnon: Me petafAntp
/* AAlot tpomor kKAnone. To amotelespa val 10 1010

disp(5) ; // Me octafepa
disp (k+2-2); // Me nopactaon
*/
cout << "Meta TnVv KAnon K = " << k << endl;

}

void disp(int k)
{
k =k + 3;
cout << "Meca otnv ouvaptnon k = " << k << endl;
}
Amotelecpa
Ipwv tnv KAnon kK = 5
Meoa otnv ouvaptnon kK = 8
Meta tnv RAnon xk = 5

2. Mg deiktn (call by reference)

- O1 TOpaUETPOL BTNV CLVAPTNOT EVOL OEIKTES (pointers).

- H «inon g ovvaptnong yvetal pe d1evbuveels Tov HETaPANT®V 1 LE SEIKTEG OTIC
petoPAnteg

- H ouvapton eneepyaleton T1g petafAntes-kAnong (ELECMC, LEGM OEIKTMV).
[Tapaderypa

#include <iostream.h>
void disp(int *);
int main()
{
int k = 5;
cout << "Ilptv TV KAnon K = " << k << endl;
disp(&k); // Kinon: Me &i.evbuvop
/* AAlog Tpomog KANonG: Me Seixktn To amotelecpo ewvol To 1510
int *ptr;
ptr = &k;
disp (ptr) ;
*/
cout << "Meta TV KAnon Kk = " << k << endl;
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void disp(int *k)
{
*k = *k + 3;
cout << "Meca otnv ocuvaptnon Kk = " << k << endl;

}
Amotelecua

Opwv tnv KAnon Kk = 5
Megoa otnv ouvaptnon Kk = 8
Meta tnv KAnon x = 8

3. Mz avagopa (call by reference)

- Ol TOPALETPOL GTIV GLVOPTNON EWVOL avoeopeS (references).

- H «Anon ¢ cuvaptnong ywvetal pe HETAPANTEC N LE AVAPOPES

- H ouvapton eneepyaleton T1g petafAntes-KAnong (ELECMG, LEGH OVOPOPOV).
[Tapaderypa

#include <iostream.h>
void disp(int &) ;
int main()
{
int k = 5;
cout << "Ilptv TV KAnon K = " << k << endl;
disp(k); // Kinon: Me petaBAnty
/* AALOG TpOTOG KANONG: Me avagopa To amoteAecsa €val TO 1510
int &r = k;
disp(r) ;
*/
cout << "Meta TnVv KAnon kK = " << k << endl;
}

void disp (int &k)
{
k =k + 3;
cout << "Meoca otnv ocuvaptnon Kk = " << k << endl;

}
Amotelecua

Opwv tnv KAnon Kk = 5
Meca otnv ouvapinon Kk = 8
Meta tnv KAnon x = 8

YTEPPOPTOGT GUVOPTINGEMV

Yreppoptwon cvvaptnong (function overloading) eyovpe otav ypNGILOTOIOVUE TO
1010 ovopa g dVO 1 TEPLOCOTEPES GLVAPTNOELS. Ol CLVAPTNGELS TOL EXOVLV TO 110
OVOLLOL TPETEL VO, SLOLPEPOVYV TO ALYOTEPO GE 0L TOLPAUETPO:

a) AQOopETIKO 0PLOIO TOPAUETPMV

int foo(int,int,int); // Ipwtotuna ouvAPINCEWV
int foo(int);
int foo();
B) ALPOPETIKO TLTO TAPAUETPDOV
int boo(int,float); // Ipwtotuna ouvVAPINOCEWV

int boo(float,int);
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int boo(int,int);

Y) ZUVOl0GHO TOV TPV o, B
int zoo (int,int) ; // HpwtoTuna oUVOUPTNOEDV
char zoo(char,int,float);
float zoo(int) ;

[Topaderypo

#include <iostream.h>

void print(int); // Yneppoptwon ouvapinong print
void print(long) ;

int main()

{
print (24) ; // KAnon ouvaptinong pe int
print (23456L); // KAnon pe long

return (0) ;

}

void print(int x) // EnixepoAlda ouvapInong

{
cout << x << endl;

}

void print(long x) // Emixepodida ouvaptnong

{
cout << x << endl;

}

APYIKES TIUES GE TAPUUETPOVS GUVUPTI|CEMV

H C++ emutpenet va dmcovpe apykn tyun (default) oe mapaperpo cvvaptnong. Eav
KOTO. TNV KANGN TNG OLVOPTNONG TOPOAEMETOL TO OPIGHO. TOTE GTNV GLVAPTNON
YPNOLOTOLELTOL 1] CLPYLKT TILY] TOV OVTIGTOLYEL TNV TOPOLETPO.

a) void fn(double d = 2.8) // Apyikn (e€'opiopov) tiunoto d = 2.8
{

//
}
KAnon svvapmong
fn(23.567); // To 4 AopPaver v Tiun 23.567
l
fn() ; // H cvvoptnon ypnoLonotet yio o d TNV apyIKn Tiun 2. 8

B) int boo(char *s,long k=0, char t='\n')
{
//
}
KAnon
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a = boo("Lucky day") ; // Apyikes Tipeg k=0 xor t='\n'
a = boo("Hope", 345L); // Apyun tyun t='\n'
a = boo("Light", 12L,'\t');

Amo&' kot oplofel pio TOPAPETPOG [LE OPYLKT TLUTN, OAES Ol VTOAOUTEG TOPUUETPOL
TPETEL VOL EYOVV QLPYLKT] TIUT.

// int hoo( int i=10, int j);// AAGO=. Ko n mapopetpog j
TPETEL VAL EYEL APYLKT TLUN
H mponyovpevn cuvaptnon Ba propovce va ypapet:
int hoo(int i=10, int j=17); // Xwom
!
int hoo(int i, int j=17); // Zoom

Aokneeig

-— No ypagel o cvvaptnon abs 1 0mOol0 EMGTPEPEL TNV GTOALTO TIUN HIOG
OKEPOLOG LETAPANTNG.

Avon

#include <iostream.h>

int abs(int); // HIpwtotumo ouvaptnong

int main()

{
int x,y;
x = -123;
y = abs(x); // KAnon 1n¢ ouvaptnong

cout << "AmoAvuTtn Tlpn tou " << x << " gwvatr " <Ky
<< endl;
return (0) ;

}

// Ylomoinon tng ouvaptnong
int abs(int x) // Enitxepadida ouvaptnong
{
if (x < 0)
X = -X;
return(x); // H ouvoapInon emLOTPEPEL €VAV apLOpO
// tumou int

}

20G TPOTOC VAOTOINGNG GLVOPTNONG
int abs(int x)

{

return(x < 0 ? -x : x);

}

30¢ TPOTOG VAOTOINGNG: N GLVAPTNGN ¢ Macro
|#define ABS(x) (x < 0 ? -x : x)
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[Mapaderypo pe Tov 30 TpomO

#include <iostream.h>

#define ABS(x) (x < 0 ? -x : x)

int main()

{
cout << "AmoAvtog Tipn tou -1: " << ABS(-1) << endl;
cout << "AmoAvtog¢ tlpn tou 1l: " << ABS(1l) << endl;
return(0) ;

-- Naoa ypaoeet pia cvvaptnon clear() mov xkaBopilel Tnv 0Bovn Tov TEPUATIKOV.

#include <stdlib.h>

void clear();

int main()

{
clear () ; // Kodgital va extelecbel 1 ouvapInong.
return(0) ;

}

void clear()

{
system("clear"); // Z10 DOS ypnowonoieicete: system("cls") ;

}

-- No ypagel pio cvvapton int ctoi 1 0ol EMIGTPEPEL Yo EVAV APLOUNTIKO
YOPOKTIPO TOV OVTIGTOLYO OKEPALO (TTY. OV O OPLOUNTIKOG YOPOKTNPOG EvaL 0 '6' ToTE
N ovvoptnon Ba emotpeyel Tov akepato 6). Eav o yapaktnpog dev ewval aptOunTtikog
TOTE GLVOPTNGT EMOTPEPEL -1.

int ctoi (char ch)
{
int a = -1;
if (ch >= '0' && ch <= '9")
a=ch-"0";
return(a) ;

-- No ypoeel po cvvaptnon char itoc m 0omol0 HETOTPENEL EVAV OKEPALO GE
yopoakmpo. Eov o apiBupoc dev Bpioketan oty mepoyn 0,1,...8,9 1018 GLVOpPTHON
eMoTPEPEL TOV Yapaktnpo null \0'.

-—- Noa ypaget po cuvaptnon digit n omola EAeyyEL EVOV YOPOKTNPO Kol EMGTPEPEL 1
gav 0 yapaxtnpag wvat apunticog kot 0 gav dgv gvar aplBuntikog.
Avon

#include <iostream.h>
int digit(char);
int main()

{

char c;

c = '6',‘
if (digit(c))
cout << "O xapartnpoag " << c <<
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" guval apLOupntikog\n";
else
cout << "O xapaktnpag " << c <<
" AEN egival aptOpntikoc\n";
return (0) ;

int digit(char ch)

int r;

if (ch >= '0' && ch <= '9")
r=1;

else
r =0;

return(r) ;

AANOG TPOTTOG VAOTONGNG GLVOPTNONG:

int digit(char ch)
{

return(ch >= '0' & ch <= '9' 2 1 : 0);
}

-— Toapoaderypa kAnong ovvoptnong pe tun (call by value) Na ypagpet pio
ouvapTNo™n swap 1 oot aALalEL apoota TG TYES OVO UETOPANTOV X Ko Y.

#include <iostream.h>
void swap (int,int) ;
int main()

{

int x,y;
x =5;
y = 3;

cout << "IIpitv TV eKteAeon Tn¢ ouvaptnong x=" << x
<< " y=" << y << endl;

swap (x,y) ;

cout << "Meta TRV eKTEAEOn TG ouvaptnong x=" << x
<< " y=" << y << endl;

return (0) ;

}

void swap (int x,int y)
{
int t;
t = x;
X =y
y =1t
cout << "Meoo OTNV OUVOPTNON . ........... x=" << x
<< " y=" << y << endl;
}
// p25.cpp //

Amotereopa (dev gywve tedko 1 ouoro aAloryn):
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IIpiv TV eKTeAeon 1n¢ ouvaptnong x=5, y=3
Megoa oTnV OUVAPTINGCT .. .......... x=3, y=5
Meta tnv ekTeAecy 1ng¢ ouvaptnong x=5, y=3

-- Tlopaderypo kAnong cvvaptong pe deikteg (call by reference) Na ypoopet pio
oLVOPTNGT swap 1 oot oAAACEL apotBoia Tig TYEG dVO UETAPANT®V X, KOL Y.

#include <iostream.h>
void swap(int *,int *);
int main()

{

int x,y;
x =5;
y = 3;

cout << "Ilptv TRV eKtTeAegon Tng¢ ouvaptinong x=" << x
<< " y=" << y << endl;
swap (&x, &y) ; // KAnon tng¢ ouvaptinong pe dLeuduvoeLlg Ttwv
// petapAntev

cout << "Meta TRV eKTeAeon Tng ouvvapinong x=" << x
<< " y=" << y << endl;
return(0) ;

}

void swap (int *x, int *y) // OL mapopetpol giLvalL deLKTEQ
{
int t;
t = *x;
*y = t;
cout << "Meoo OTNV OCUVOPTNON . ......oonno. x=" << *x
<< " y=" << *y << endl;
}
// p26.cpp //

Amotedeopa

IIpiv TV eKTeAeon 1n¢ ouvaptnong x=5,
Meoo oTnV OUVOPTINOD . ........... x=3,
Meta tnv €KTEAE0n Tn¢ OUVAPTINONG x=3,

"<"ﬁ"<
o ow

—-- No YpoQEeL 1o GLVOPTION Max 1 OOl EAEYYEL VO OPLOLOVS KOl EMGTPEPEL TOV
LEYOALTEPO EK TV OVO OPLOUMV.

int max(int x, int y)

{

return(x >y ? x : y);

}

-- No ypo@el pio cuvaptnon max3 1 omolo EAEYYEL TPELS APBUOVG KOl ETOTPEPEL
TOV UEYOAVTEPO EK TOV TPLOV APLOU®V.

#include <iostream.h>
float max3(float x,float y,float z);

int main()
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float m,max3() ;

mx = max3(450.0, 300.0, 60.0);
cout << "Max=" << mx << endl;
return(0) ;

}

float max3(float x,float y,float z)

{
float m;
if (x > y)
if (z > m)
return(m) ;

= x; elsem =y;
z;

8 8

Evalloaktikn Avon

float max3(float x,float y,float z)
{

return(x >y ? (x >z ? x : 2) : (y>z 2?2y : z));

}

-— Na ypayete pio. ovvoptnon odd mov gheyyetl evav apBuo gav o apBpog ol
fuyoc tote emitpepet 1 gav gwvon povog tote emoTpe@et 0.

#include <iostream.h>
#define TRUE 1
#define FALSE O

int odd(int);

int main()

{

int r,i;

i= 14;

r = odd (i) ;

cout << "O apiBpog " <K<K i <K< " gwval " L
(r == 1 ? "ZYTOzZ" : "povog");

return (0) ;

int odd(int x)

if(x/2 == x/2.0) return(TRUE) ;
else return (FALSE) ;

-- Na ypayete g ocvvaptnon dev pe ovo float mopapetpovg X Kot y, Kot
EMOTPEPEL 1 €0V 1) TN X EWVOL SIOLPETEN UE TO Y, AAM®G eMoTpEPEL 0.

-—- D'payete o cuvaptnomn area() mov vToAoY(el TO EUPASOV EVOG TPLYMVOL OTAV Ol
TPELG TAEVPES X, Y KOt Z EVOL YVOOTEG. To gUPadov VITOAOYILETAL LE TV QOPLLOL:
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eppasov = p(p—x)(p-y)(p-2)
omov p = (x+ty+z)/2
Xpnowonoleloete #include <math.h> yo vo KAVETE ¥pPMnomn TG GLVOPTNONG
sqrt () g Bprobnkng g C/C++.

-- Noa ypagel KatorAnAog kowowag (dvo cuvaptnoeglg abs) omov vroloyiletal Kot
EMICTPEPETOL 1| OMOAVLTY TIUN HWOG OKEPOLOG M TPpayuaTikng petofintmg.  Na
YPNOUOTOIEIDEL VIEPOMPTMGT GLUVAPTNGEWDV.

#include <iostream.h>
int abs(int); // Ovopa ouvaptnong L3510 oAAa S LAPOPETLKOL
double abs (double);// tuno.L NOPAHETPWV.
int main()
{
int i; double d;
cin >> 1i;
cin >> d;
i = abs(i);
d = abs(d) ;
cout << "AmoAvuTtn TLljun tou akep. i=" << i << endl;
cout << "AmoAvTtn Ttipn tovu mnpayp. d=" << d << endl;
return(0) ;

int abs(int x)

{

return( x < 0 ? -x : x );

}

double abs (double y)

{
return( y < 0 ? -y : vy )’
}

-— Na ypoeovv Svo ocvvoptnoels toint(rapauetpocl) OmMOL UETATPEMETOL KO
EMOTPEQETOL 1 mapauetpog] ¢ axepowog. H mopouetpoc]l pmoper va gt
TPOYLLOTIKOG 1 YapaKTNPaS. Na ypNnoLOTOEDEL VTEPPMOPTMSCT GLUVOPTICEWDV.

-- Na ypagovv dvo cvvaptnoelg embadon omov vmoloyletor to gupadov €vog

TETPAYOVOL (KANOM LE VIO LOVO TOPOUETPO) N TO epfadov evog opboymviov (kKAnom
e dVO TAPOUUETPOVS). Na YPTCILOTOIEIDEL VTIEPPOPTOCT] GUVOUPTIGEDV.
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Ipoeneepyaostng (Preprocessor)

H petagpacn €vog mnyotov TPoypapUOTOS YIVETOL GE TOAAEG PacElS. Mo amo Tig
(QOGCELG €val 1 Tpoenesepypacia. Xe avtnv TV eaorn o compiler eneEepyaleTon Tig
oonyleg mov mpooptlovtal yio. Tov eavtov Tov. Ot 0dnyleg yio Tov compiler og eva
TN YOO TPoYpappo ovopalovtotl 0dnyleg mpoenesepyootn (processor directives).

O mpoemeiepyaotng yepiletal T akoAoVOES 0N YIEC.
#if Eav

#ifdef Eav gxet opiobet

#ifndef  Eav dev gyet opiobet

#else Awpopetiko

#elif Awgpopetika Eav

#endif Tehog Tov Eav

#include Noa ocvunepiafelg

#define  Opiopog

#undef Axvpwon Opiopov

#pragma  OOMyleg mPOG OTOV LETAPPOOTN

Me v odnywe #define opilovrat otabepec, EVIOAES Ko macros:
Opiopog otabepag

#define PI 3.1415

Opiopog evToing

#include <stdio.h>

#define MES printf ("Winter song\n") // evioAq

main ()

{
MES;

}

[Mopaderypato
a) #include <stdio.h> // Apyelo enKEQAAO®V TOV LETAPPOCTN
#include "myfile.h" // APpYEL0 EMKEPAAOW®V TOV XPNOTN
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b) #define TRUE 1 // Op.ose
#define FALSE 0 // Opioe

int x = 1;

if( x == TRUE)
cout << "Res = " << TRUE << " " << TRUE+l << endl;

c) #define LATHOS "NMabo¢ apLOpo¢ otnv giLoodo\n"
cout << LATHOS;
d) #define MAX 100
double ar[MAX];
for(i = 0; i < MAX; i++)
cout << ar[i];
e) #define MAX // Opwopoc tov MAX

double ar[MAX];

#undef MAX // Axvpwon tov MAX
// & avTo TO OMUE TO MAX €lval 0oploTo (aKvpmOnKe)

f) #ifndef EOL // Eav dgv ewvan opiopevo 10 EOL
#define EOL '\n' // Opiog 10 EOL
#endif // Tehogtov #if

g) #define VisualC 0
#define TurboC 1
#define DecC 2
##define METAFRASTHS VisualC

#if METAFRASTHS == VisualC

char etaireia[] = "MicroSoft";
#elif METAFRASTHS == TurboC

char etaireia[] = "Borland";
#telse

char etaireia[] = "Digital Equipment";
#endif

Yovaptnoels og Macros

H odnyw #define pumopel vo mopel Kot TOPALETPOVS ETGL ELVOL SVVOTOV VL OPLGOVLLE
Macros. Xg OMOLOONTOTE GNIELD TOV TNYOLOV TPOYPALLUOTOS YIVETAL YPTOT TNG Macro
TO OVOUO TNG macro avTikafioTaTol Pe ToV avTiotolyo kwdka. Etotl to mpoypappo
kepdlel og tayuTa (1 KANOM KOl EKTEAEGT GLVAPTNOTG ELVAL TTLO 0PYN OO TOV 1010
TO KMOKA) OAAO peyarmvel o€ peyefog (0 KmwOKag TG macro EmovVOAQUPOVETOL)

Eav gyovpe tov akoAovBo mnyoog kmokog
#define MAX2(x,y) (x >y ? X : y)
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int i,]j,z;
z = MAX2(i,j);

Merta v tpoenelepyacio TO TNYOLO TPOYPAULLO LETATPETETAL OE:
int i,]j,z;

z=(i>3?21i:3);

Anhaodn, AvtikobiotoTol To MAX2 0TO TOV OVTIGTOLYO KWOUKA.

-- Tlopaderypa. H macro TOUPPER petatpenet eva melo ypoppa (YopoKkinpo) 6
KEQAAQLO VPO (YOpaKTNPO)

#include <iostream.h>

// Opiopog¢ tn¢ macro
#define TOUPPER(c) (c >= 'a' && c <= 'z' ? ¢ - 32 : c)

int main ()
{
char x;
cin >> x;
cout << TOUPPER (x) << endl;
return(0) ;

inline GUVOPTIGELS

Ot inline cuLvVAPTNGELS €vaL MAcros OAAG dNA®VOVTOL KOl DAOTOLOVVTOL OIS Ol
"kavovikes" cuvaptnoels e tpobepa v Aeén inline.

-- Topadetypo. H inline cvvaptnon TOUPPER petatpenet evav melo ypopipo
(YopaKTNPO) GE KEPOALO YPOLLO (YOPOKTNPM)

#include <iostream.h>

inline char TOUPPER (char c)
{
if(c >= 'a' && c <= 'z'")
c=c - 32;
return(c) ;

}

int main (void)
{
char x;
cin >> x;
cout << TOUPPER (x) << endl;
return(0) ;
}
// p72.cpp //

52




TEI-®ecorovikng, Tuqpa [IAnpogopikng  Maoyding Péring, C++ Eyyepidio xoar Acknoelg, 1998

Ava@opeg (References)

M avagopa ewvat evag £101K0G "OEIKTNG" OV OMNUIOVPYEL EVOL ETITAEOV OVOLLOL GE EVOL
avtikelevo (petapintn, dopn xok). Ot avoQopes €wval YPNOLUES GTNV KANOT
GUVOPTICEDV.
O 1eAEGTNC AVOPOPOS EVOL O &.
int i;
int &r = i; // Orewat "cvvovopo" tov i
// O r TpeneL va TOPEL TN KOTA TNV ONAWOGT.

-— Na ypagel o cvvaptnon void swap n omota aAlalel apotPota TiG TYES OVO
HETAPANTOV X, KOl Y KAVOVTOG PO TOV avopopmV (xovpe kKAnon pe avagopa call
by reference)

#include <iostream.h>
void swap(int&, inté&); // AnAwon npwIOHMUNOU OUVAPTIINONG
int main()

{

int x,y;
x = 5;
y = 3;

cout << "Ilptv TNV €KTEAEOn TG ouvaptnong x=" << x
<< " y=" << y << endl;
swap(x,y); // KAnon tn¢ ouvopinong pe tTL¢ petapAntec
// Asgv xpeialetalL nmAeov O TeAgoTnC &.
cout << "Meta TNV €KTeEAgon Tn¢ ouvaptnong x=" << x
<< " y=" << y << endl;
return (0) ;

}

void swap(int& a, int& b) // To a eivalL b avagpopeg

{

int t;
t = a; // O. avagopeg dev xpeiralovialL To TeAegotn *
a =b;
b=t;
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cout << "Meoa OTnV OCUVOPTNOY . ........... x=" << a
<< " y=" << b << endl;

}

// p27.cpp //

)G AmMOTEAEC O, EYOVIE TNV GAAOYN TOV TIUOV.

-- Nao ypoeet 1 cvvaptnon void absx(int&, long&) n omowa aAdalet Tig TYLEG €VOG
OKEPOLOV KOl EVOG LEYOAOVL OKEPAULOV Kavovtag xpnor avaeopwv. (Eav ot tipeg etvon
OPVNTIKEG TOTE YIVOVTOL OETIKES OAMMS TOPULEVOD G EYOVV)

#include <iostream.h>
void absx(int &,long &) ;
int main()

}

int i;
long k;
i=-10;
k = -56L;

cout << "Tipeg mpLv TNV RAnon " <K i <", " <Kk
<< endl;

absx (i, k) ;

cout << "Tipeg peta tnv RAnon " <K i <", " Kk
<< endl;

return O;

}

void absx(int &x,long &y)

{
if(x < 0) x = -x;

if(y < 0) y -y;

}

Amotelecua
Tipe¢ nmpiwv tnv KAnon -10, -56
Tipeg¢ peta tnv KAnon 10, 56

-- Na ypaget o svvaptnon void ctou(char &x, int& flag) n omow gheyyel evav
YOPOKTNPO X €0V €Vl eval meCOg VO TOV UETOTPETEL GE KEPAAALO KOt 1) LETOPANTN
flag ywveton 1, aAM®G 0 YOPOKTNPOS TOPAUEVEL G €YEL Ko N petafAnt flag ywveton
0. ZT0 KUPIWOG TPOYPOALLUO VO ELPOVICHEL O YOPOKTNPOS KL OVTIGTOLYO LUNVULLOL Y10 TO
oV YOPOKTNPOG LETETPATEL GE KEPAAALO.

#include <iostream.h>
void rtoup(char &, int &)

int main()
{
int f1;
char ch;
cout << " Awoe evav xopoxtnpo ";
cin >> ch;

rtoup(ch,£fl) ;
cout << "O xoap. giLval " << ch << endl;
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if ( f1 =1 )

cout << "Eyive petatponn" << endl;
else

cout << "AEN eyive petatponn" << endl;
return O;

}

void rtoup(char &x, int& flag)
{

flag = 0;

if (x >= 'a' && x <= 'z') {
X = x - 32;
flag = 1;

}
}
// p36.cpp //

-- Na ypo@eL Lo GUVOPTNOTN 1) OO0 EXLGTPEPEL TNV OVAPOPOL EVOG KEAOV TTLVOIKOL
axeporov (To otoryeto a[k] Ba exet cuvovopo 1o a(k)).

#include <iostream.h>

int& arr(int); // IpwtoTtumo ouvapInong
int ar[10];

int main()

{

int i;
for (i =0; i <= 9; i++)

arr(i) = i*i; // H avogpopa maitpvel TLpn i*i

// Epeavnon tou mLVOKA
for (i =0; i <= 9; i++)
cout << arr(i) << " ";

int sum
for ( i
sum

0;
0; i <= 9; i++)
sum + arr(i);

cout << "ABpoiopa mivaka = " << sum << endl;
return O;

}

inté& arr(int k)

{

return ar[k];

}
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IIvokeg OC TOPUAPETPOL GE GUVUPTIGELS

(To ovopa gvog mvaka gwvot 1 S1evBVVOT TOL TPOTOV GTOLYEIOV TOV TLVOKOL)

To mepacpo povodLEGTATOV TIVOKO (MG TOPAUETPO GE GLVOPTNOT YIVETOL G €ENG:
A. Mg ypnon aykviwv []
void func(int []); // Zto mpwtomumo: Tumog mvaka Kot AYKVAES

int b[100]; // AnAwon mivaxra

func (b) ; // Zmv kinon: To ovopo Tov mvako

void func(int arrayl[]) // Zmv emkepaida: Tomog, Ovopo, kot AYKUAEG
{

// Zepa ouvaptnong
}

2NV EMKEPAADN TNG GLVAPTIONG OEV AVAPEPOVTOL TO TANHOG KEAMMY TOV VUK.

B. Mg ypnon deiktn *
int www(char ¥*); // X10 mpwtomvmo: Tov Tumo Tov deIKTN

char s[80]; int y;

y = www(s); // Zmv xinon: To ovopa Tov mvako

int www(char *ptr) // XtV eniKe@oAld0: TOV tUTO KOl TO OVOLO TOV JEIKTY
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To mepoopo TvoKo V0 SLAGTAGEMV OC TOPUUETPO GE GLVOPTNGT YIVETOL OG €ENG:
To ovopa Tov TvaKa e TIG OYKVAESG YOPLG VAL YPOPOVTOL OL YPOUUES TOV TLVOKO OAAQ
VO YPOPOVTOL Ol GTNAES TOV TTLVOKCL.

[Moapaderypata

o)

B)

void func(int [][100]); // llpotomvmo
J:.nt arr[4][100];

func (arr) ; // Kinon

// Anloveton to TAn0og TV otnAwv (100)
void func(int arr2d[][100]) // Emkepoioda
{

}
H cvvaptnon pmopet va eneEepyaoTel TIVOKES OKEPOLMY dVO SUCTACEDV LEYPL
100 otnhec.

[Twvakag yapaxtnpov 2 daoctacemv. Xtnieg 30.
double foo(char w[][30],int r)
{

}
H cvvapton pumopet va eneEepynoTel TIVOKES YUPOKTNPOV SVO JOGTAGEDY
pexpt 30 otnAec.
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AoKnoegg
-— Noa ypo@el o GUVAPTNON Zero_array 1 omolo, UNOEVILEL EVOV TTVOKO OKEPOLOV
aplOUOV LLE N GTOLYEL.

void zero_array(int [], int); // Hpewtotumo

int main()

{
int a[50];
zero_array(a,50);

}

void zero_array(int ar[], int n)
{
int i;

for (i = 0;

;1 < n; i++)
ar[i] = 0;

-- Nao ypagetl e cuvapTnon zero array2 1 onoto UndeviLel VOV TVOKO OKEPOLOV
aplBpov dvo dctacewv e g Ypaupes kot k otmAeg. H ovvaptnon va pmopet va
yeprofel mvaxeg pe peyroto aptfpo ommiwv 100.

void zero_array2(int ar[][100],int g,int k)
{
int i,3;
for (i = 0; i < g; i++)
for (j = 0; j < k; j++)
ar[i]l [j] = O;

-- Noa ypoget o cuvaptnon int sum_array 1 Onole ENGTPEPEL TO AOPOIGHA TOV N
TPOTOV GTOL(ELDV EVOG TVOKO, OKEPULOV OPLOUMV.

int sum_array(int ar[],int n)

{
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int i, s = 0;

for (i = 0; i < n; i++)
s += ar[i];

return(s) ;

-- Noa ypaget o cuvaptnon double average array 1 omolo EMGTPEPEL TNV LECT
TUUN N OKEPOLOV OPLOUMOV EVOG VALK

double average array(int ar[],int n)
{
int i; double s = 0.0;
for (1 = 0; i < n; i++)
s += ar[i];
return(s/n) ;

-- Na ypoaget po cuvaptnon 1 oot ELPaviiel 6TV 00ovn T1g 6Vo SLyWVIES Yo
TVOKEG [LE N YPOLLLES KOL 1 GTNAEC.

-- No ypoa@el o cuvepTNoN 1 0ol VITOAOYIEL TV variance TV TIUOV EVOG
mwvoko. H gvceon g variance ywetot o¢ e€ng:
1. ABpolovpe Tovg aplBIOVG TOL TLVOKOL
i=n
sum = 2 a[i]
i=0
2. Evpeon peong tiung tov aplfuov
aver = sum / n
3. T xaBe apBpo abpolovpe To teETpay®VO TG drapopag (aptBpoc - Leon Tyn)
il=n
A = 2 (a[i] - aver)*(a[i] - aver)
i=0
4. variance = A (aBpoiopa) dwa Tov TAnBovg TV aplBuwv
variance = A / n
Avon

#define square (x) (x*x)

double variance(int arr[],int n)

{

double aver, sum = 0.0;

int i;

for (1 = 0; i < n; i++) J/ 1. **%
sum = sum + arr[i];

aver = sum / n; /] 2. **%

sum = 0.0
for (1 = 0; i < n; i++)

sum = sum + square((arr[i] - aver)); // 3. **x
return( sum/n ); [/ 4. **x
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AKoAOVOLES YapaKTNPOV (Strings)

String ewor po akolovbia amo yopoaktnpes. Xty C/C++ dev vmopyel TLTOG
dedopevemv string, aida ta string oplovrol og mvakes amo yapokmpes. EE opiopov
omv C/C++ 0 "\0' (null yapaktnpog) onueimvel (LopKapEL) TO TEAOG TOV TEPLEYOUEVOL
€VOG string. AvTO GNUOIVEL OTL €Vl String €vol €VOG TIVOKOG YOPOKTNP®V TOV TO
terevTanog yapoktnpog ewvot o \0' (null terminated array)

IIwVoKES YUPUKTP@OV NLOS OLUGTUONG

Opiopog Tvako yopaKTnpoV (string):
char ovopa nmivarkal[aptBpog¢ xeAAiwv];
[Mopaderypo
char s[30]; // Aniwon mwvaka 30 yopaktnpov.
To string s undevileton (kevo, ade0) mg eENg:
s[0] = '\0'; // To unkog tov string s ewvai 0

#include <stdio.h>
int main()

{
char tex[5]; // mLVARAC XOPOKTINPWV 5-0gcgwv
tex[0] = 'A';
tex[1l] = 'd’;
tex[2] = 'a';
tex[3] = 'm';
tex[4] = '\0'; // TEAEUTALOC XOPAKTILPAC
cout << "|" << tex << "|" << endl;

return(0) ;

}

To amotedleopa eppavileTor o¢ po Aeén:
| Adam |

Eneon n C/C++ dev gyel T1eAe0TEG Y10 YEPIGUO TOV string, ot compilers dabeTovv
BiPAoONKn pe cvvaptnoelg string, my. strepy, strcat kKAn. [Ma va ypnoyloromcovpe
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TIG String GULVOPTNGEL TPEMEL VO GUUTEPIAOPOVUE GTO TPOYPOUUUO HOG TO
<string.h> Ot string cuvoptnoeig g PtprAodnkng amattovy (®g ML TO TAEIGTOV)
TNV TAPOLGLO TOL TeEAEVTOOL null yapaktnpa.

a) cout << "Eva"; // O compiler edow mpocOetet gva \0'.
B) char text[81];

'

strcpy (text, "com") ; // Avteypaye'c','o','m', "\0' o710 text.
strcat (text,"piler"); // IlpocBece'p','’','l','e",'r","\0'

Topa 10 text mepieyel v Aekn compiler

O1 cvvaptnoelg strepy, kot strcat avnkovy oty kabiepopevn Biatodnim.

#include <iostream.h>

#include <string.h>

int main()

{
// ELooywyn OTPLVY OIO NANKTPOAOYLO, EHPAVLON OTIPLVY
char nam[30];

cout << "T'paye tTO OVOpa cou: ";
cin >> nam;
cout << "Mmpapo " << nam << endl;

char s[50];

// RpYikRn Tipn (otadepa CTPLVY) OE OTIPLVY
strcpy(s, "Lets dance ");

cout << s << endl;

// Zto 1elo¢ TOU OTIPLVY S HPOOCTLOETAL TO OTPLVY nam
strcat(s,nam) ;
cout << s << endl;

return(0) ;

}

Av 0 xpnotg dwoel g ovopo, Eva 1ote Oa epLeavicOouy To TapaKaTe UNVOLOTOL
Mnpapfo Eva

Lets dance

Lets dance Eva

IIwokee YOPpOKTNP®V 000 SLUGTUGEMYV

Ol TvaKeg YOpOKTNP®V OVO SOGTACENV (TIVOKES String) onAmvovtol g e&€ng:
char ovopa nivaxka[aptBpog ypapupwv] [apt8pog _otnAwv] ;

Eav o mvakag ypnowonotelfet va omodnKevoel strings Tote KoOe YPOUUN TOVL TVOKO,

npenel vo, telelovel pe "\0' (mivakog oo strings).
a) char user names[10] [20];

[Twvakag yapaxtnpov dvo dactacemv (10 ypaupes, 20 otnAieg)
N mwvokag amo 10 strings (kabe string pmopet va gyt uniog 19+1 yapaxtnpes.

B) char £fbc[3][10] = { "PAOK", "ARIS", "IRAKLIS" };
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y) char mines[][5] = { "IAN", "€EB", "MAP", "AIIP",
"MAI " , n IOYN" , n IOYA" , "AYI!" ,
Al zEn" , "OKT n , "NOE " , "AEKH } ,.

e) char carr[4][11]; // Ilwoxkag pe 4 string peyxpt 10+1(null) yoapoktnpeg
// xoaBg string.
strcpy (carr[0],"C") ;
strcpy (carr[1l],"Pascal") ;
strcpy (carr[2],"");
strcpy (carr[3],"Object C++") ;
O mwvokag carr KataAapPoavel otnv puvnun 4x11=44 bytes. [Tap’oia avta povo
1+6+0+10=17 bytes ypnoyomrotovvtat. Kabe string pmopet va xel HnKog omo
1-10 (n xeAr 11 ewvon yia to "\0") (dev mpemet va vrepPatvet to pnkog 10)

IIvoKES YOPUKTNPOV OIS TOPUUETPOL GE GUVUPTNGELS
To mepacpa TVAK®OV YOPUKTNPOV GE GUVOPTNGES OKOAOLOOLV TOVG KOVOVEG TMV
TIWVOK®OV oplopov.

Movoo10.6TATOL TTVOKEC:
a) Xpnomn aykviov []
char foo(char [], int); // Hpwtotuno

char s[30];

ch = foo(s,30); // Idwope: ch = foo(&s[0],30); // KAinop

char foo(char ar[], int n) // EnixepoALda
{

//
}

B) Xpnon dewktn *

char boo(char *,int); // Hpwtotuno
char m[50];
k = boo(m,50) ; // KAnonq
int boo(char *ar, int n) // EmixepaALda
{

//

}

Avwotatot [Tvakeg
[Ma Tovg d10106TATOVE TIVOKES SVETAL LTOYPEMTIKA O aplBoc Twv otniov (Me v

YPNON OEIKTOV PUTOPOVLE VO EEMEPUGOVILE OVTNV TOV TEPLOPIGLO).
int zoo(char [][50], int); // Hpwtotuno ouvaptnong
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char ar[4][50];

m = zoo(ar,4); // KAnonq

int zoo(char car[][50], int n) // EnixepoA.da
{

//
}

AocKknoeig

-- No ypogel gva Tpoypappo o omolo dafalel YOPUKTNPEG OO TO TEPUATIKO KO
T0VG TomofeTel 08 gvav mvaka yopokTNp®v. Terog va gpeovicBovy ot opaKTNPES
Kol 70 TAN00G TV.

#include <iostream.h>
int main()
{

char ch, a[41l];

int i = 0;

while ( cin.get(ch) )

a[i++] = ch;
// Eav o mivokoa¢ a OswpndeL w¢ string npemet

// va teppaticbeL divovtag to a[i] = '\0';
cout << "IIAn6og xapartnpwv: " << i << endl;
int j;

for(j = 0; j < i; j++)
cout << a[j]l;
return (0) ;
}
// p23a.cpp //

Hoaparriayn No tpomomoinfel 10 TpOypapLLo ET6L OCTE Vo Un dtoPalel TEPIGGOTEPOLS
ano 40 yopaxtnpegs.

-- Noa ypogetl gva Tpoypappo o 0molo dofalel YOPUKTNPEG OO TO TEPUATIKO KO
TOVG TOMODETEL O EVOV TIVOKA YOPOKTNP®OV A (TEAOG SLOPACHOTOS XOUPOUKTP®OV UE
<Enter>) X1tnv ocvveyelo avilypoeel Tov mvoke A og evav adio mvaka B. Tehog
gneaviCel Tov mvaka A og string Kot Tov mvoko B yapoktnpa mpog yopaktnpo.

#include <iostream.h>

int main()

{
char a[6l1l], b[61];
int i = 0;
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// ALoBoopa XOPAKTINPWV OTOV IILVOKX
while ( cin.get(ch) )

a[i++] = ch;
a[i] ='\0'; // TepuATLOHOC TOU ILVOAKA

// Avtiypopn TOU MLVAKK a OTOV MLVOKA b

i=20;
while (a[i] '= '\0'") {
b[i] = a[i];
i++;
}
b[i] = '\0'; // TeppotLOpO¢ TOU ILVOKA

// Eppovion Ttou mLvokd a w¢ string
cout << "ivakag A: " << a << endl;

// Ep@ovion Tou ImLVOKA b Xopartnpa mpog XOPOKTNEA
cout << "Iivaxkoag¢ B: ";

i=20;

while (b[i] '= '\0'") {
cout << b[i] << " ";
i++;

}
cout << "\n";

return(0) ;

}
// p23b.cpp //

-- No ypa@eL pHit GUVOPTNON TOL OAVILYPOPEL €Vl string s oto string t.

(Znic

TEPIOCOTEPEG YAMOOEG LYNAOL emmedov avto ekepaletoar oGt =s) H emkepehoa

NG CLVOTNONG EYEL TNV HLOPOT:
void xstrcpy(char t[],char s[])

Avon 1

void xstrcpy(char t[],char s[])
{
int i = 0;
while (s[i] '= '\0'") {
t[i] = s[i];
i++;
}
t[i] = '\0'; /* Teppatiopog¢ tovu string */

Me ypnon dektav 1:

void xstrcpy(char *sr, char *s)
{
while(*s '= '\0'") {
*sr = *s;
sr++;
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s++;
}

*sr = '\0';

Me ypnon oKtV 2:

void xstrcpy(char *sr, char *s)
{
while (*s)
*sr++ = *s++;
*sr = '\0';

Me ypnon dektv 3:

void xstrcpy(char *sr, char *s)

{
while (*sr++ = *s++);

}

-— Noa ypoagper mpoypopupo t0 omoto Owpalel GmO TO TEPUOTIKO  Strings
(avtimpocmmevOVY ovopate podntev pog taéng) He TV cin kol amwodnkKevel To
strings G€ VOV VKO YOPAKTIPOV OVO JOGTUCEWV (KOOE YPOLLUT TOV TIVOKO KPOTO
EVOL OVOHO). TNV GCLVEXEWL VO YPOQEL L0 GLUVOPTNOT 1 OTOwW EUPAVICEL TOV
duwtaoctoto mvoka. H emkepaiidoa tng cuvaptnong el TV €ENG ELEOAVIOT:

void prnstr2D (char sa[][41l],int n)

Meyiotog aptBpog oTnAwv otov mvoka 41.

Omnov n = [TAn6og ypopL®Y TOL TIVOK.
Avon

#include <iostream.h>
#include <string.h> // [0 vo ypnoyonoincovpe v strlen, Kol strcpy

void prnstr2D(char sa[][41],int n); // Tpwtotumo

int main ()
{
char buffer[512];
char names[12][41];
i=20;
while (1) {
cin >> buffer;
if (strlen(buffer) > 40) {
cout << "Awoce ovopa pexpt 40 ypappata\n";
continue;
}
strcpy (names[i++] ,buffer) ;
if (i > 11)
break;
}
prnstr2D (names,12) ;

}

void prnstr2D (char sa[][41l],int n)
{
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for(i = 0; i < n; i++)
cout << sa[i] << endl;

—-- No ypa@et pio cuvaptnon 1 OTOLL AVTLYPOPEL TOVG N TPWTOVG YOPOUKTNPES EVOG

string s 610 string t. H emkepelda g cuvaTnong exeL TV Hopen:
void xstrncpy(char t[],char s[],int n)

Avon 1

void xstrncpy(char t[],char s[],int n)
{
int i = 0;
while (s[i] '= '\0' && n <= 1) {
t[i] = s[i];
i++;
n--;
}
t[i] = '\0';

Avon 2
Me ypnon 6eKTmV.

void xstrncpy(char *t,char *s,int n)

{
while ( n-- > 0 && (*s) )
*t++ = *s++;

*t = 0; // L0 pe 10 *t = '\0';

-- Na ypagel 1 cuvaptnon len n ool EMGTPEPEL TO PNKOG EVOG String. XTO UNKOG
dev vmoAoylleTon 0 TEPUATIKOG Yopaktnpas. H emkepeda g cuvatnong €yt v

Hopon:
int len(char s|[])

Avon 1

int len(char s[])
{
int i = 0;
while (s[i] '= '\0'") i++;
return (i) ;

Avon 2: Mg deikteg

int len(char *s)
{
int i = 0;
while ( *(s+i) !'= '\0') i++;
return (i) ;

Avon 3: Me deikteg

int len(char s[])

{

int i = 0;
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while ( *s++ != '\0') i++;
return (i) ;

-- Na ypaget o cvuvaptnon xstrcat 1 onola Tpochetel o€ gva string st2 610 string
stl  (Xtig meprocotepes YAWGGES LYNAOL emmedov avto ekppoaletor o¢ stl = stl +

st2) H emkepelda TG cuvaTnong EXEL TNV LOPON:
void xstrcat(char stl[], char st2[])

Avon

include <iostream.h>

#include <string.h>

void xstrcat(char stl[], char st2][]);

int main()

{

char a[100] ,b[30];

a[0] = b[0] = '\0'; // Mpdesviopo¢ twV strings
strcpy(a, "Adam") ;
strcpy(b," Eva");

xstrcat(a,b) ;

cout << "Evworn dvo string= |" << a << "|" << endl;
return(0) ;

}

void xstrcat(char stl[], char st2][])

{
int i=0, j=0;

while(stl[i++] !'= '\0"); // O dgixing odpyetLtaL oto
// telog tou string.
while(st2[j] '= '\n'") // HOpocBece 10 st2 oto stl
stl[i++] = st2[j++]; // XOpARTnPA YXOUPUKTNPC.
stl[i] = '\0'; // Teppatiopo¢ tou string.

}

Amotedeopa
|Adam Eva|

-- Noa ypaget o cuvaptnon at 1 onoto Hol ETCTPEPEL EVOV OKEPOILO TTOV JELYVEL TNV
Beon mov Pproketon eva string sl peca 610 s2. Av my. s1 ="ABC" s2 = "aAcABCD"
N cvvaptnon emotpePel 4 (0 mpwtog yapaktnpos Tov "ABC" 610 s2 gvon 6T0 KEM pe
dekn 3).

int at(char sl[], char s2[])

{
int i, j, x, 1sl, 1s2;
if( s1[0] == '\0' || s2[0] == '\0")
// return = 0 gav eva ano Ta dvuo string eLvaL Kevo
return (0) ;

1sl
1s2

strlen(sl);
strlen(s2);

=
]
o
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while( i + 1sl <= 1s2 ) {

x = 1i;

// Oco oL XOPAKTINPEC €LVolL L3LOL OUVEXLOE TNV OUYKPLOT)
for(j = 0; sl[j] == s2[i] && s1[J] '= '\O'; i++, j++);
if( j >= 1s1 ) // O deix1ing tou sl gpBace oTO TEAOCQ

return( x+1 ); // Enectpefe tov deiLktn tou s2 + 1
i=x+1;
}
return(0); // Aev Bpednkre 1o sl oto s2

-- Noa ypagel po cuvaptnon rat 1 onota 0o EMGTPEPEL EVAV OKEPOLO TOV OELYVEL
v Beon mov PplokeTon gva string sl peca oto s2 adda amo ta 6. Av my. sl =
"ABC" s2 ="aABCcAqABCD" n cvvaptnon emotpepetl 8 (0 mPpOTOS YOPAKTNPAG
tov "ABC" 670 s2 gwvot 6t0 KeM pe Okt 7).

-- Noa ypoaget g cuvaptnon zero_strarr 1 omoto undevilel evav mvako string e n
ypoupes kol 41 oA,

void zero_strarr(char s[][41],int n);

int main()

{
char ka[5][41];
zero_strarr(ka,5)
return(0) ;
}
void zero_strarr(char s[][41],int n)// Ynoxpewtika SnAwvovial
{ // oL otnAeg TOU HLVAKA.
int i;
for(i = 0; i <= n; i++) // To mpwto KeAL Kabe ypappng
s[i][0] = '\O'; // maitpver tnv tipn '\0’'
}
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Agwkteg (pointers)

Agiktng (pointer) ol €vog TUTOG OEOOUEVMOV O OTOLOG KPOTO Mo dlevbuvon pog
petafAntg ommv pvnun (ot v tiun g petapinte). Evog dewtng ewvarl tumog
unsigned. Ot d€1KTEG EVOIL TOAD EVYPNOTOL V1o TNV ENEEEPYNTIO T®V Strings.

Evog dewctng opileton mg eéng:

TUnO¢ *ovoudo O&€LKTY;

Agixr1n¢ MetafAnty

Aievluvon | ---> | Tun |

a) char *str; H petafAinm str ewvon d1KNG G€ £voL KEAL LVI|UNG TOV UTTOPEL VAL
KPOTNOEL EVOV YOPAKTN PO

B) int i; // Axkepaiog i.
int *ptr; // O ptr eivaL deLKRING Og €VOV OKEPALO.

Avevbuvoe g

pvnung
2345

ptr [ ] 2306 [ ] 1

2347

i = 65; // O i maitpveL tnv TLpn 65
ptr = &i; // O ptr maipvetL tnv diLevduvon tou i

ALevOuvoeLg

nvnung
2345

ptx > 2346 :
2347

Mo va gyovpe mpocsPacm GTo TEPLEYOUEVO TNG OLEVBVVONG TTOV JELXVEL EVOG OEIKTNG
YPNOLOTOLOVUE TO (*).

A@' 060V 0 OEIKTNG ptr OELYVEL OTO 1 UTOPOVLLE VOL:
- AVOKTNGOLLE TNV TLUN TOV i
cout << i ; // Apeca, Ba eppavicdetl 65
cout << *ptr; // Epecwc, 0o eppavichel 65

- ATOVOUOLLE TN GTO 1
i = 69; // Apeca
*ptr = 102; // Epecog

[Tapaderypa 1

#include <iostream.h>
int main()
{
int i,3;
int *ptr; // Anlwon JeLKTI Of GKEPALO
i = 65;
ptr = &i; // O desixrtng deixveL oto i
j = *ptr; // O j = pe tOV XUPAKTINnPa mou deiLxvelL o ptr
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cout << "i=" << i << endl;
cout << "j=" << j << endl;
return(0) ;
}
Amotelecua
i=65
j=65

[Toapaderyua 2

#include <iostream.h>
int main()
{

int i; int *ptr;

ptr = &i; // O dering ptr desixvelL otov aKegpaLo i.
*ptr = 69;// To xeAL mou deiLxvelL o ptr maiLpvelL Tnv TLEn 69
// To xeAL auto opw¢ exelL "ovopa" i (apa o
// i = 69.
cout << "i=" << i << endl;
return (0) ;
}

Amotedeopa
i=69

[Mopaderypa 3

#include <iostream.h>
int main()
{
int a;
int *ptr = &a;// Awce tTiLpn otov deiLkTn TtV SLeuduvon Tou a

a = 65;
if (a == *ptr) // 1 oxeon givatL aAndng
cout << "OL Tipeg eiwval Loeg\n";
return (0) ;
}

Amotelecua
OL TiLpeg eLvoL LOeC

OLol Ol OEIKTEG YPNOLUOTOIOVY OLO TIHEG OTOV YeEPovTol UETAPANTEG KOl TO
nepleyopevo toug. H mpotn ewvor m Beon (SievbBuvon oty pynun) mov SeiyveL o
dewkmne. H devtepn ewvou 1 tiun mov wepieyeton otV S1evhuvon mov O VEL O OEKTNC.

#include <iostream.h>
int main()
{
int 1i; // Axkepaiog
int *ptr; // As.R1ng og QAKEPALO

ptr = &i;
for(i = 0; i <= 10; i++) {

cout << "Tipn tovu i = " <K 1 K
"AirevOuvon tou i = " << &i << endl;
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cout << "AiLeu6. mou deixvelL o ptr = " << ptr <<
"KOL TO MEPLEXOHEVO aAUTng Tn¢ dLevd. = " <<
*ptr << endl;
}

return (0) ;

#include <iostream.h>
int main()

{
char ar[10], *ptr;

strcpy (ar, "Lotus") ;
ptr = ar; // To ptr deiLXvelL OTO HPWTO XOPOKINPO TOU ar.
while (*ptr !'= '\0') {
cout << *ptr;
ptr++; // Ipoxwpo OTOV EMOHPEVO XOPOAKTIIPA.
}

return(0) ;

ar
0 L <- ptr + 0
1 o <- ptr + 1
2 t
3 u
4 s .
5 \O0 <- ptr + 5

To ptr = ar; SHKMLGOSUvauO;Mx ptr = &ar[0];

IIwvokeg amo AgikTeg

O mvakeg amo deikteg (arrays of pointers) opilovtat og e&ng:

tuno¢ * ovoua _mivarka[ap1Opog reAAiwv]

a) char *names[10];

[Twaxog amo 10 keha. Xe kobe KeAl umopel va amodnkevhet evog OEIKTNG TOV
OEL(VEL GE YOPOKTNPA.

b) char *cities[] = { "Thessaloniki", "Patra", "Katerini" };
[Twaxog amo deikteg o€ Yapaktnpo pe Tpia (to peyedog to Ppioketl o
petappactng) kerta. O mpmtog detktng detyvetl 6to yopaktnpo T tov string
Thessaloniki, o devtepog oto P tov string Patra k.0.x.

Anlmon mvaka deiktwv o€ yopaktpeg asd mevie (5) Oecewv (Ypopupwv):
char *asd[] = {
"Pascal",
"c" ,
"COBOL",
"ADA" ,
" LiSP"
}i
- Koabe dektng detyvel o€ gva string.
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- Ot deikteg wvan o€ dradoykeg Becelc oty pvnun.
- Ta strings dev ewval o€ dladoyKeS Oecelg vnung.

asd Z 1T n A & ¢
I'p. Avevub.
0 | 2001 2001 | P| a |[s| c | a | 1 [\O]
1 | 2039 2039 c | \O |
2 [ 2051 2051 c[ o [B] o[ L [\o]
3 | 2077 2077 A | D [a [ \o |
4 [ 2090 2000 L[ i [s] p [\0O]

[lepacpo TvaKe SEIKTMV OG TAPUARETPO GE GUVUPTIG1] YIVETOL OTOG YIVETOL GE
0AOVG TOVG TLVOKEG
A) Meaykvreg [1]

void foo(char* []); // Hpwtotumno

char* pap[2] = { "Na.", "Ox." }; // Hivoaxrag SeLKTWV

foo (pap) ; // KAnon
;oid foo (char* pd[]) // EmixepaALda
{
//
}

B) Me deiktn *
void boo (char* *); // THpwtotumno

char* pap[2] = { "Not", "Ox." };

foo (pap) ; // Kinon
void boo (char* *pd) // EmixepoaALda
{
//
}

(Edm gpoavifeton evag veOg TUTTOG 0 * * OV £1VaL OEIKTNG GE OEIKTEC. )

#include <iostream.h>
void disp_2D(char *[],int);
int main()
{
char *ptr; int i;
char *asd[] = { // AnAworn Tou mivakd TWV SELRTWV
"Pascal", // ota 5 strings
"C",
"COBOL",
"ADA",
"Lisp"
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printf("--1--\n") ;
cout << asd[3] << endl; // 6a eppoavicdeL ADA

printf ("--2--\n");
disp 2Ds(asd, 5); // ePppoviIon OAOU TOU IILVOKQ

printf ("--3--\n") ;
ptr = &asd[0][O0];
cout << ptr << endl; // 6a gppavicbeL Pascal

printf("--4--\n");
ptr = asd[4];
cout << ptr << endl; // 6a egppoavicdeL Lisp

printf ("--5--\n");

ptr = asd[3];

cout << * (ptr+l) << endl; // 6a egppavicOeL D ano to ADA
return(0) ;

}
void disp 2Ds(char *a[],int n)
{
int 1 = 0;
while( i < n )
cout << asd[i++] << endl;
}

AEIKTEG OE OEIKTEG

Agikng og dgwctn (pointer to pointer) £voil EvVOG TVTOG OEOOUEVMOV O OTTOL0G KPOLTOL L0
devBuvon evog dewctn. Evag dewktng ewvon tomog unsigned. Ot de1kTeg G€ OEIKTES
ELVOL TTOAD ELYPNOTOL Y10 TNV ENEEEPYACIO TVOK®V OO Strings.

Evag dewktng opiletan g eéng:

tunog¢ **ovoua SeLkTn;

Agixtng Agixtng MetafAnty
| Aievbuvon | ----> | Aievbuvony | ----> | Tipy |

a) char **str; H petafAnm str ewvor de1kng o€ €val OEIKTN O OTO10G JEYVEL OE
EVOL KEAL LVI|UNG TTOV UTTOPEL VO KPOTNGEL EVAV YOPOKTIPOL.

B) int **ptr; O ptr ol dEIKTNG GE OEIKTN TOL OELYVEL GE EVAV OKEPOLO.

Hopaderypo

char s[4] = { "Eva"}; // Huvarag s

char *p; // Ae.x1ing p

char **pp; // Ae.xing oe deLkIn pPp

PP Aveu® P Arevd s
- rmo [ ] 238 [£]v][al\0]
p=s; // O deLkTIng p SELXVEL OTOV IMLVOKA S
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PP ArLeub P ALevd s

] reo [23] --> 238 [E]v][a]\0]

PP

&p; // O deixring pp deiLxveL OTOvV JeLKRIN P

PP Areub P Areud s

> o [2B] > 2 [E[v][a[W]

cout << *pp << endl; // AvakInon TLHnRG TOU S
// Epeaviletan 1o string Eva

#include <iostream.h>
int main()

{
char s[10] = {"Eva"};

char *p;

char **pp;

p =s;

cout << " A: " <K p <K< " " KL *p << endl;

PP = &p;

cout << "AA: " <L *pp <K " " K< **pp << endl;

return(0) ;
}

Amotedeopa
A: Eva E

AA: Eva E

AgIKTES o€ ouvapTnoels (pointers to functions)

Av Kot 01 GVVAPTNGELS 08V €Vl HETAPANTES KOTOAAUPAVOVY EVAL YOPO GTNV LVIUN).
H 61evBuvon mov Bpioketon n cuvaptnon €wvor to "onuelo €16080v" (GNUED ApYNS
ekteleonsg) g ovvapmong. H dievbuvon piog cuvoptnong €wot To OVOUO TNG
ocvvaptnong (ympig mapevlecelg) Ko umopel vo 000gl o evav dewktn. Kavovrog
XPNOT CLTOV TOV OEIKTI UTOPOVLE VO EKTEAEGOVLLE TNV GUVOPTNOT).

a) void (*pf) ()
O dewtng pf ewvon pmopet va dei&et o€ void cuvapTnon YWPLG TOPUUETPOVS

B) int (*ptr) (int);
O ptr pmopet va de1&gl o€ int GuVEPTNON LE L Int TOPAETPO.

y) char* (*pF) (char *,char,int);
O pF pmopet va d€1EeL G GLUVOPTIOT TOL KOAELTAL [LE TPELS TPAUETPOVS KOl
EMOTPEQEL Evav char *

8) void (*p[2]) ()
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[Mwvakag (e dvo KeAAla) omo dekTeg o€ void cuvapPTNOELS

-- Tlopaderypa deKTn 6€ GLVAPTNOT).

#include <iostream.h>
#include <string.h>

int main()

{
long unsigned (*pfn) (char *);// AnAworn deLkTyn O OUVAPTINOY
long unsigned a;

pfn = strlen; // O deiring deLxvel otnv ouvapinorn strlen

a = (*pfn) ("Rainbow"); // KAnon tng¢ ouvapinong (epecwg)
// Eupeorn pnroug oTpLVy

cout << "Mnkog¢ octplvy " << a << endl;

return (0) ;
}
// g29.cpp //

Amotelecua
Mnxog otptvy 7

-- [Mopaderypo dektn 6€ cLVOPTNON

#include <iostream.h>
void disp(); // mpetotumo ouvaptnong

int main()

{
void (*pf) ();// AnAwon deixktn oe void ouvaptnon

pf = disp; // O deixtng deuxvelL tnv ouvaptnon disp
pE(); // KAnon 1ng¢ ouvapinong disp peoe tou JeLKTY

return(0) ;

}

void disp()
{
cout << "Good news" << endl;
}
// g25.cpp //
Amotelecua

Good news

-- Toapaderypa, [Tivaxa ano deKTEC GE GLVAPTNOELS.

#include <iostream.h>

void disp() ;
void out() ;

75



TEI-®ecorovikng, Tuqpa [IAnpogopikng  Maoyding Péring, C++ Eyyepidio xoar Acknoelg, 1998

int main()
{
void (*p£f[2])(); // ApnAwon mivaka ano deiLkte¢ og void
// ouvaptnoeLg
disp; // O Beitktng[0] deixveL tnv ouvaptnorn disp
out; // O deixktng[l] deixveL TRV ouvaptnon out

pf[0]
pf[1]

pf[O0] () // ®Anon 1n¢ ouvapinong disp peocw ToU SELKTY
pEI[11(); // ®RAnon 1ng¢ ouvapInong out Heow® TOU JELKTY

return(0) ;

}

void disp()
{
cout << "Good news" << endl;

}

void out ()
{
cout << "Bad news" << endl;
}
// g26.cpp //
Amotedeopa
Good news
Bad news

—-— Noa ypoyete g cuvaptnon pe TNV €€ng emKEPUALON

int myget(char *m, char *s, int (*fn) (char *))
n omow Ba ypnowomombel Yo TV EG0YOYN KOl EAEYYO OTOLYEW®V OO TO
TANKTPOAOY10.
a) H mapaperpog m gwvatl to otpvy mpotponng (wy. Awoce gvov apBuo 1 Awce to
TNAEQPMVO).
B) OAo TO. GTOLYELD EIGAYOVTOL (OG GTPLVY GTNV OEVTEPT] TOPOUETPO S.
v) H tputn mopaperpog evar evag 0€1kTng o€ int GuvapTnomn [E [0l TOPAUETPO CTPLVY.
O deKtng mpemeL va. OEYVEL OTNV KATOANAN GLVOPTNGTN omov o yvetal €AEyYOG
EYKLPOTNTOG Y10 TO GTOLYELO TOV ELGUYETAL.
Kavovtog ypnon g ovvaptnong myget vo €100YETOL TO. TOPUKOTO GTOLELNL EVOG
omovdaotn Yo to padnua [poypappatiocpog H/Y.
1) ovopatemwvopo (0ev LRAPYEL EAEYYOG EYKLPOTNTOS, Mo cvvaptnon (fno) mov
ereyyel 1o ovopa emotpeel movio EGKYRO)
2) Babuog epyaoctnplov (eykvpoc Pabupoc amo 3 ¢ 6, N EYKLPOTNTU EAEYYETAL GTNV
ocuvaptnon fne),
3) Pabuog Bewprog (eykvpoc Pabuog amo 2 e 4, N €YKLPOTNTO EAEYYETOL GTNV
ovvaptnon fnt)

#include <iostream.h>
#include <iomanip.h> // XpeialetalL yLa 1o setw
#include <stdlib.h> // e .. .. atoi

#define EGKYRO 1
##define AKYRO 0

int myget( char *m, char *s, int (*£fn) (char *) );
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int fno(char *s);
int fne (char *s);
int fnt(char *s);

int main()
char name[20];

char bae[6];
char bat[6];

myget ("Ovopaten®vupo...........: ", name, fno);
myget ("BaBpog Epyaoctnpiou (3-6): ",bae, fne);
myget (" >> OewpLag.... (2-4): ",bat, fnt);

// Ymnoloyiopo¢ M.O BadpoloyLag
float b = (atoi(bae)+atoi(bat))/2.0;

cout << "\n-- TeAixn Badpodoyta --\n";
cout << "Ovopatenovupo: " << name << endl;
cout << "Babpog.......: " << setw(5) << b << endl;

return(0) ;

int myget( char *m, char *s, int (*£fn) (char *) )

while (1) {
cout << m;
cin >> s;

if (fn(s)) // KAnon ouvaptnong €leyXou pe JeLKTIq
// otnv ouvapinoq
break;

int fne(char *s) // EAeyxo¢ Pabpou epyoocinplou

int g;

g = atoi(s);

if (g <3 ||l g>6) {
cout << " Nabog. Bapbog Epayactnpiou (3-6)\n";
return (AKYRO) ;

}
return (EGKYRO) ;

int fnt(char *s) // EAeyxo¢ Padpou OegwpLog

int g;

g = atoi(s);

if (<2 |1 g>4) {
cout << " Nobog. Babpog Oswprag (2-4)\n";
return (AKYRO) ;

77




TEI-®ecorovikng, Tuqpa [IAnpogopikng  Maoyding Péring, C++ Eyyepidio xoar Acknoelg, 1998

return (EGKYRO) ;
}

int fno(char *s) // EAeyXoG OVOHATOC
{

return (EGKYRO) ;
}
// g27.cpp //

—— XTO TPONYOLLEVO TPOYPOLUON VO TPOGHEGETE €V N KOl TEPICCOTETO OO TOL
TOPOKOT®:

1) Eva axopn otoyelo yw ewoaywyn (g otptvy) 10 0plflo T®V TOPOLGI®V TOL
OTOVANOTH GTO £pYAcTNPLO (eyKVPog apBpog amo 8 ewg 13) O eheyyoc Ha yvetan oe
(o cuvaptnon fop

2) Eva akoun ototyelo ywo eicaywyn (¢ oTpivy) To GUALO

10V 6movdaoTY (eykvpog yapaktnpag A 11 K) O gheyyog Ba yvetal o€ o cuvaptnon
fns

3) H ovvaptnon fho mov eheyyel T0 OVOUOTETOVOLO VO BEATIOOEL WOTE VO U YIVETOL
OEKTO OVOUOTETMVUUO TOL TEPIEXEL OPLOUNTIKO YOPOUKTNPO, EOIKOVS YOLPOUKTNPES,
onpew oténg KA.

4) TlpooBecete oty myget SLVO TOPAUETPOVLS X Kot Y (CLVTETOYUEVEG TNG 000V™NG)
OOTE N ELCAYOYT EVOG GTOLYELOL VO YIVETAL G€ oTalfepPo onpeto s ofovne.

5) Ta pnvopata Aabovg elcaywyng vo epeoviCeTol mTovto otnv ypauun 24 g
oBovng.

6) Eva axopn otoyyeo yw gwoayoyn (¢ oTptvy) 1M MUEPOUNVIO. OVOKOIVOCNG TNG
TEMKNG PobUoroylag 6TOV GmovdaoTn (TANPNG EAEYXOS MUEPWV, UNVOV, JIGEKTMV
etV KAT) O gleyyog Ba yvetan og (o cuvaptnon fnh

void ko void deiKktng

O void &t €vog TUTOG JEOOUEVOV OV ONAMVEL TNV OTOVGLO TUTTOV OEOOUEVMV.
Otav po cuvaptnon SV EXEL TAPAUETPOVG TOTE YPNCLOTOLELTOL TO Void Yo va det&et
0Tl Aewmovv mapapeTpol. Emong otav po cuvaptnon Oev EMICTPEPEL KOO TULN
TOTE 1] GLVOPTNGCT V0L TVTTOV Void.

a) char £ (void); H ocvvaptnon f dev gyel Kappuo mopapetpo
1010 pE:
char £();

B) void g(int x); H ocvvaptnon g dev EMOTPEPEL KOO TIUN

y) void £ (void); H cvvapton f dev gxet TapapeTpovg dev EMGTPEPEL TIUN

Agv pmopetl va onilmBetl petafAntn tomov void:
// AABOOY void a;

Mmnopovpe vo ONAOCOVUE VOV OEIKTN] TVMOV void, O OMOlOC EWOL OEIKTNG OE

aKaBop1oTo TVTTO dEdOUEVOV
a) void* vPtr; O dewtng vPtr pmopet va deiéet o€ 'kamolo' Tumo.
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B) wvoid* f(void*); H ocvvaptnon fexel o¢ mapapetpo evay dektn void
Kol EMOTPEPEL evay deiktn void

-— Tlapaderypa

#include <iostream.h>

void* func(void) ; // Aev eX€L KAppLA TOPAHETPO KOAL
// eniotpepeL void*
int main()
{
int *p;
char *pch;

p = (int *) func(); // Metatponn amo void* oe int*
cout << "*p = " << *p << endl;

pch = (char *) func(); // Metatpomnn amo void* oe char*
cout << "*pch = " << *pch << endl;

return(0) ;

}

void* func(void)
{

int x = 65;

int *px = &x;

return( (void*) px); // Metatponn amno int* oe void*
}
// g92.cpp //
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Teleotec new ke delete

O teleonc new katolopPovel duvapka (Koto TV €KTEAECT)) pvnun omo 1o heap
(Y®POG pvnuNg mov JTIBETAL Y10 TPOSMPIVY XPNOT KATO TNV SOPKELN EKTEAEONC

EVOG TIPOYPULLLOTOG)

O new emoTpePEL EVaV OeIKTN 0T O1evBuvon g kataAerpbeiong pvnune. O deKTNG
OEL(VEL OTO OKTIKEWEVO 1 0T avTiKeEeva. Eav dev kataotel duvatov vo Kotalopet
TOV 0pLLOHEVO YWPO oTNV pvnun tote emotpepet v Ty NULL.

2uvtoén:

Q®) S€LKTNG = New aVTIKE IPEVO

O Jeiktng deyyvel o€ eva amho ovtikelevo (int, char KAm) 1 cuvBeto (struct, class)
B) detxTng¢ = new avtikelpevo [num]

O Jerkng dELYVEL GE EVOL TIVOKOL OTTO OVTIKEWLEVOL L€ NUM GTOLYELOL.

O teleotng delete ghevbepmvel TV UvnuUN TTOV €1YE KATOAEIPOEL LE TOV TEAEOTN
new.

o) delete deixtng;

B) delete [] detxtng; // yLa mMLVAREGQ

IHopadsrypoto.:
a) Anpovpylo Kot KaTooTPOPT] EVOS OKEPOLOV SUVOLLKOL
int *p; Aging.

p = new int; O J&IKTNG OELYVEL GTOV OKEPALO.
delete p; EAevBepwon g pvnung.

b) Anpovpya evog mvako axeporov pe 10 otoyyeto.
int *ptr;

p = new int [10]; O dewng deyvel otov mpwto amo tao. 10 croryeia
: AKEPOULDV
// Emeepyaocia

delete [] p; EAevBepwon g pvnung

c) ITwokog 6vo dactacemy.
double (*p) [40] = new double [5][40];

delete [40] p;

// 20¢ tpomog:
double (*p) [40];
P = new double [5][40];

d) ITIwakag yopokimpov
char *s;

s = new char [256];

.

delete [] s;
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e) ApyIKn Ty GE AVTIKELLEVO
int *p = new int (10); O *p moupver v Tiun 10
char *ch = new char ('a'); O *ch mapver v Tyun 'a’

£) A&IKTNG 6€ GLVAPTNOT TOV EMGTPEPEL OKEPLLO.
int (*p) () = new (int ());

y) ITwakag amo 7 d€1KTEG GE GLVAPTNGELS TTOV EMIGTPEPOVY AKEPALO.
int (**p) () = new (int (*[7]) ()~

-- Anpovpyla mvaka okepatmv 10 otoyyeiwv duvapika. Epeavion tov mvako otnv
ofovn. Awaypapn Tov TvoKa.

#include <iostream.h>
int main()

{

int *p;

P = new int [10]; // AnpiLoupyLa TOU MLVORX

if ( p == NULL ) {
cout << "Advuvatn n dnpLouvpyLa duvapilkou mivaxra\n";
return(1l) ;

}
// Ei.ooywyn opLOp@V OTOV ILVAKA
for( int i = 0; i < 10; i++)
cin >> *(p+i) ;
// Ep@avion Tou ILVORA
for(int i = 0; i < 10; i++)
cout << *p++ << " ";
delete [] p; // ALaypa@n TOU IILVORX

return (0) ;

-—  Anuovpyld TVOKO OO S5 OTPWVYS SUVOUIKO (TIVOKOG YOPOKTNP®V  dVO
dwotacewv). Elcaywyn tov otpivyg amo 10 mAnktporoytlo. Epeavion tov mvaxka tov
otpvyg pe v ocvvaptnon disp (Ilpocelete TG mEPVO MG TAPAUETPO O SEKTNG P)
Epogavion tov mvoko 6to kuplog tpoypappe. TEAOG dtaypaon Tov TIVoKA.

#include <iostream.h>
void disp(char (*p)[100], int n); // Hpwtotumo
int main()

{

char (*p)[100]; // Anlworn JeLKTI Of HLVAKA SUO dLAOCTAOEWV

p = new char [5][100]; // Anpovikn dnpLoupyLa
if ( p == NULL ) {
cout << "Adynath dhmioyrgia dynamikoy pinana"
" yxopartnpwv dvuo diLactacewv\n";
return(1l) ;
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// Eiocaywyn 5 otpivy
for( int i = 0; 1 < 5; i++4)
cin >> *(p+i);

disp(p,5); // Eppavion tov OTpLVY HE OUVAPTINOY

// Epgavion teov otpLvy
for(int i = 0; 1 < 5; i++)
cout << *p++ << " "y

delete [] p: // Aiaypopn Tou miLvava
return (0) ;

}

void disp(char (*p)[100],int n)
{
for( int i = 0; i < 5; i++)
cout << p[i] << " "; // pl[i] 1010 pe * (p+i)
cout << "\n";

const otalepeg

Opiopog otabepwv e TOV TPOGIOPLoTNG const.

const ovopa orabepag = TLun;
H tyun ovvdegton pe to ovopa g otabepoc. H tiun avtn dev pmopet va adiaet
LEGO GTO TTPOYPOLLLLOL.

[Mapaderypato :
o) const int mines = 12;
B) const char YesNo = 'N';

Yy) const int Mar = 25, Oct = 28;

270 TOPOKOT® TOPUOELYLLOTO TO CONSt GUVOEETOL € OLO AVTIKELUEVA (O OEIKTNG, KO
N otpwvy otafepa) OVAAOYQ [LE TOV TPOTO YPOUPNC:
a) const char *ptr = "thema";

- To otpivy "thema" dev pnopet va aArael. To const cuvdeeTal Pe TO GTPLVY.

- O ptr pmopet vo aAAaet.

B) char * const ptr = "thema";
- O ptr dev pmopet vo adda&el. To const GUVOEETAL LLE TOV EIKTN).
- To otpivy "thema" pmopetl va adhadet.

Y) const char *const ptr = "thema";
-0 ptr dev pmopetl va. adraet. To gva const cuvogETaL e TOV OEIKTY).
-To otpwvy "thema" dev pmopet vo aAroéel. To ahdo const GuvdEETAL LLE TO OTPLVY
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To const 6€ TapAPETPO GLVAPTNONG:
void copy(char *neo, const char *palio)

{
// To otprvy palio dev pmopetl va aAha&el oIV GLVOPTNOT).
// Etot pe tov mpocdiopiotn const to otpvy palio mpootateveTal.

static perapinteg

Ot otatikeg petafAnteg dnAwvovior onwg ot "Kowvec" petaPAnteg pe to mpobepa
static.

o) static int x; // x = 0; e¥’ opiLopovu

B) static double d = 23.6; // d = 23.6
Eav dev dwoovpe apyikn tiun o€ pio otatikn petapintm tote €€ opiopov (by
default) mwarpver tiun 0 (undev).

Ot otoTiKeg UETOPANTES EVOL TPOCTELAGILES LOVO LECOH, GTO TNYOLO OPYELO 1| OTNV
OULVOPTNOT TOL dNAMVOVTOL.

Av po otatikn HETOPANTN ONAMOEL LEGO GE L0 GLVOPTIOT TOTE STNPEL TV TIUN
NG LEGO GTNV GLVOPTIGT 0GES POPES Kot oV EKTELEGOEL 1 GuVaPTNON.

Av o otatikn peTafAntn OnAwOel o Eva T YOO OPYELO SLOTNPEL TV TN TNG OAAL
OEV EVOL TPOGTELOGILT OO OAAO TTNYOLO OLPYELO.

—-— 270 TOPOKOT®O TPOYPOLLO 1 OTATIKN UETOPANTN X 6TV cuvaptnon func mopvel
apywn Tyun 100 oy mpo KAnon kot tpootndetar o apBupog 13 (ni. x = 113).
Ymv devtepn kAnon 10 X AEN maipver mair v tiun 100 (omwg cvpporvel pe tig
"kowec" petafAntec) aAdd kpota v Tiun 113 og avtnv v Tyun tpootOeton to 13
KOl €YEL MG amoTeAEca va epeavicdel x = 126 (nA. 113+13)

#include <iostream.h>
void func() ;

int main()

{

func() ;
func() ;

}

void func|()

{
static int x = 100; // Ztatikn petafAntn X

int y = 100; // "Koivn" petafAntn y
X =x + 13;

y =y + 13;

cout << "Ztatikn petapAntn x =" << x << endl;
cout << "Kouivyq petapAnty y =" << y << endl;

}
// g79.cpp //
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Amotelecua
ZTtatT LK petafAntn x =113

Kouwvy petapAntn y =113
Ztat Lk petafAntn x =126 // A.atnpnos Ttnv TLER TRQ¢
Kouwvy petapAntn y =113

—-— XTO EMOUEVO TPOYPOLUO T OTOTIKN HETaPANT X dnAwveton global xou ewvat
YVOGTN LOVO HEGH GTO TTNyoto apyeo g80. cpp

// HOnyoio apxeio g80.cpp
#include <iostream.h>

static int x; // Ztatikn petoapAntn X (OAlrng sppereioag-
// global). Eival npooneAacnpr HOVO CE QUTO TO

// mnyaio apxetLo
void func(); // Hpwtotumo

int main()
{
x = 400; // HOpooPaorn otn X
func() ;
func() ;

}

void func()
{
x = x + 13; // HpooBaon otn x
cout << "Ztatikn petapAntn x =" << x << endl;
}

Amotelecpa
ZTaT LK petoafAntn x =413

ZTaT LK petoafAntn x =426

register peropinreg

Ot register petafAnteg dniwvovtat onmg ot "kowves" petafinteg pe to mpobepa
register.

o) register int i;

B) register char ch;

To register (Nta amO TOV PETOPPOCTY VO, KPOTNOT TNV TN HOG UETAPANTNG OF
gva register Tov emeSEPYNOTN KOl OYL GTNV HVNUN OOV OAEC Ol OAAEG KOWVEG
petafinteg amodnkevovrat. Ot Asttovpyleg o€ register petafAnteg ywvovion mo
YPNYOPO 0o 0Tt 6€ "Koveg" petafAnTeg.

Mmnopovpe va Snlwoovpe ocec petafinteg Behovpe mg register dgv eval oUm®G
Glyovpo ott 0 petappactng Oa Ppet register glevbepovc.

Ot register petafinteg ocvvnbmg ypnoomolovvtol o€ Onieleg vy ToyvTEPM
eneéepyaoial.
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-— Toapaderypo ypnong petopintov register. H ovvopnon vmoroyiler 10
TOPOYOVTIKO EVOC 0plBuov (5! = 1*2%3%4%*5)

#include <iostream.h>
int parag(register int n);

int main()
{

cout << "llapayoviiko tou 5 givaL = " << parag(5) << endl;
}

int parag(register int n) // petaBAntn register n
{
register int i, tmp; // petapPAntec register i kot tmp
tmp = 1;
for(i = 2; i <= n ; i++)
tmp = tmp*i;
return (tmp) ;
}
// g8l.cpp //

Amotelecua
HNoapayoviiko tou 5 givar = 120

extern petofinteg

O mpocdioplotne extern dNAmvel ott pio petafAntn potpaletor Tov 1010 Y®Po
LVNUNG LE Lo OAAT LETOPANTN LE TO 1010 OVOLO KOl 1010 TUTTO OV EXEL OUMG OPLohEt
0€ 0ALO TTNYOLO OPYELO.

Apxeito A (gA.cpp) Apxeito B (gB.cpp)
void £fnAl () ; #include <iostream.h>
void £nB1l();
int x; extern int x;
char ch; extern double ar[100];
double ar[100]; extern char ch;
main ()
{ void £nBl ()
fnal () ; {
fnB1 () ; cout << "x=" << x << endl;
} }
void £fnAl () void £nB2()
{ {
x = 13; X = x + 44;

} }

// gxx -c gB.cpp
// gxx -o a.exe gA.cpp gB.o

Amotedeopa
x = 13
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AoKnoegig

-- Noa ypagel o cvvapnton xstrlen 1 omow EMOTPEPEL TO PUNKOG €VOG string
(XpNnonUoToIEIoTE OEIKTES).

#include <iostream.h>

int xstrlen(char *s);

int main()

{
char s[80;

cin >> s;
cout << "Mnpkog = " << xstrlen(s) << endl;

return (0) ;

}

int xstrlen (char *s)
{
int cnt;
for(ecnt = 0; *s '= '"\0'; cnt++)
s++;
return(cnt) ;

Avon 2

int xstrlen (char *s)
{
int ent = 0;
while (*s++)
cnt++
return(cnt) ;

-- No ypoget po cvvaptnon zero array omote. pndeviiet OAA ta otoyela £vog
TLVOIKOL YOPOKTIPMV LE N GTOLYELD (KOVETE YPNOT SEIKTMV).

zero_array (int *ar,int n)

{

while (--n >= 0)
*ar++ = 0;

-- No ypo@el oo GUVOPTNOCT 1 OTOWL EMCTPEPEL TO AHPOICUO TOV N TPOTOV
GTOL(EUMV EVOC TIVOKA (KOVETE YPTOT| OEIKTMV).

int sumar (int *p, int n)
{
int s = 0;
for(int i = 1; i <= n ; i++, p++)
s = s + *p;
return (sum) ;
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-- No ypa@el po. GuUVEPTNGOT 1) OTOL0 EMLOTPEPEL EVAV OEIKTN int O OTOL0G JELYVEL
OTOV LEYLOTO (Max) €K TV N TPOTMV GTOYYEUDV EVOS TVOKOL.

#include <iostream.h>
int *ptomax(int *, int);

int main()

{
int ar[] ={ 1, 3, 7, 2, 9, 4, 6, 5, 8 };
int *p;

// Eupeon Ttou max ota 7 HPOTA OTOLXELX TOU ILVOKO ar.
p = ptomax(ar,7);

cout << "O max apLOpog eLval o" << *p << endl;
return(0) ;

int *ptomax(int *x, int n)

int *pm;
pm = x; // @swpoupe o1l otnv npwtn dLevduvon
// BPploketalL o max.
for(int i = 2; i <= n; i++) {
X++;
if ( *x > *pm )
pm = x;
}

return (pm) ;

-- No ypo@el (o GUVOPTNON 1 OO EHPOVILEL EVOV TVOKO OKEPOL®V VO
JOTACE®V e g YPOUUES Kot k 6TNAES. ZTNV GLUVOPTNON YIVETOL YPNOT SEIKTOV Kot
oyt xpnon oykviov. (Emedn yweton xpnon OeKTmV deV €Vl OVAYKOLO OVOYPOLON
TOL OPOUOV CTNA®V GTNV EMIKEPAAO0N KOl GTO TPMTOTLTO TNG GLVOPTNONG OTMG
GLUPOALVEL Y10 TVOKES OVO OLULGTOCEMV)

#include <iostream.h>

void emf (int *p, int g,int k); // Ipwtotumno

int main()

{
int a[2][3] = {8, 4 , 6, 3, 7 ,51};

emf (&a[0][0], 2, 3); // KAnonq
return (0) ;

}

void emf (int *p, int g, int k) // Enixe@oALda
{
int i,3;
for(i = 0; i < g; i++) {
for(j = 0; j < k; j++)
cout << *(p + i*k + J) << " e
cout << endl;
}
} // g98.cpp //
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Amotedeopa
8 4 6

375

—-— Na ypo@et o GuvapTnon He TNV €ENG EMKEPAALIN:

void proc(int *pa, int n, int *sum, float *mean, int *flag)

N omolo YEWPWETOL TIVOKEG OKEPOLMV N GTOLXEW®V (0 pa €l OEIKTNG OTO TPMOTO
otoyelo tov mvoka). H ocvuvaptnon Ba exel og "e£o0do" (kKAnon pe avagopa): o) To
afpotwopo Tov mvoka, B) Tov peso opo, ) po "onuona” pe tyun 1 eav vroapyel o
ap1Oog 7 HEGO GTOV TIVOKO, SLOPOPETIKA. 1) TIUn €wvat 0.

-- Na ypagel o cvvaptnon repl char n omowa avtikabiota 6e eva string oAovg
TOVG YOPOKTNPES TOV EVOL 1601 [E TO oldc pe evav oAAo newc.

#include <iostream.h>
void repl char(char *s, char oldc, char newc);

int main()

{
char str[100];

cout << "Awoe eva string ";

cin >> str;

cout << "IIptv TV addayn " << str << endl;
repl char(str,'a',6'e');

cout << "Meta tnv addayn " << str << endl;
return(0) ;

}

void repl char(char *s, char oldc, char newc)
{
while (*s != '\0') {
if (*s == oldc)
*s = newc;
s++;

-- Na ypagetl o cuvaptnon del spaces 1 OToOwL OVTLYPOPEL TO TEPLEYOUEVO EVOG
string S o€ eva aAlo string T pe v dwpopa ott o T dev mepieyel mheovalovto KeEVa
dwnuoto petaly Tov Asewv mov TLYOV VTOPYOLV 6To S (OnA. dwypagel To
mheovalovto KEVo O10GTNHATO G Eva string)

Y. "eva dvo pLa” -> "eva dvo tpLa”

#include <iostream.h>

void del_spaces(char *,char *);

int main (void)

{
char ch arr[128], b[128];
cout << "Awoe eva string: ";
cin >> ch_arr;

cout << "To string nou edwoeg¢ eivaL 10 |" << ch_arr <<
"|" << endl;

del spaces(b,ch_arr);

cout << "Meta TV dLaypapn TV KeEVV gyLve |" << b <<
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"|" << endl;
return (0) ;

}

// H ocuvaptnon aviiypopel To s oto t KoL diLaypapel
// mAeovalovia KevVA JLACTHHATA.
void del_spaces(char *t,char *s)
{
while (*s) {
if (*s == ' ') { // To mpwto "xkevo" xpeiraletat
*t++ = *s++; // yia va xepLlouv oL AefeLq.
// Hpoomepace ta mepLogvovia "reva'.
while (*s++ == ' ');
}
else
*t++ = *s++;
}
*t = '\0'; // Teppoatiopo¢ tou t.

Avon o emeEnynuaTiKn

void del_spaces(char *t,char *s)
{
while(*s '= '\0'") {
if (*s ="' ") {
*t:*s;
s =s +1;
t t +1

while (*s == ' ') s =s + 1;

}
else {
*t:*

}
xt = "\0';

-- No ypoget po cGuvaptnon empty 1 ool emoTpePel 1 gov gva string gwvot Kevo

(0ev mepleyel YOPOKTNPEG N EYEL MOVO KEVOLG YOPOKTNPES Y. "" N "
Awgpopetika entotpeet 0.

")

#include <iostream.h>
int empty(char ¥*);
int main (void)

{
char b[128];
char *s = " "; // s = pe Keva JdLACTHHATA.
b[0] = '\0'; // O b pndeviletal

if (empty(s) && empty (b))
cout << "Kat ta dvo string (s=|" << s << "],

"
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"b=|" << b << "|) egivaL keva" << endl;

strcpy(b," ABBA ");
if ('empty (b))
cout << "To string b=|" << b <<
"| twpa AEN egivat kevo\n";
return(0) ;

}
int empty(char *s)
{
int i;
while ( *s == ' ') /* népva ta diLactnpato */
s++;
i= (s == "'\0'""?1:0);
return( i );
}

-- No ypaoeet po cuvaptnon nullstr n omola gheyyet yia 1o €av gva string gwvorn null
string (o Tpwtog yapaxktnpog ewval \0') H cuvapton ereyyet yia null string SnA. ""
H ocvvaptnon emotpepet: otav 1 = null string, kou 0 = OXI null string

int nullstr (char *s)

{

return( *s == '\0' 2 1 : 0 );

}

-- No ypagel por Guvoptnon revstr(sr,s) 1 OO OVAGTPEPEL TNV GEPO TOV
YOPOKTNPOV TOL string s Kot Tovg tomobetel oto string sr.  To oapywko string s
TOpaUEVEL WG EXEL. (mx. "Corfu" -> "ufroC")

// Xopg Teot //

void revstr (char *sr,char *s)

{
int 1s;
ls = strlen(s);
s =s + 1ls - 1; // TonoBetnoe tov deLKTn OTO TeAOC TOU S.
while (1s-- > 0) {
*sr = *s;
sr++;
S==7
}
*sr = 0; // TeppoatiLopog¢ TOU Sr.
}

-- No ypoget por cuvapTnon atc Tov ETOTPEPEL TNV BECT EVOG YAPAKTNPA LEGH GE
gva string.

#include <iostream.h>
int atc(char c,char *s);
int main (void)

{
char arr[40], ch;
int p;
ch = 'i';
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strcpy(a,"This is the end");
p = atc(ch,arr);

cout << "@gon tou Xoapartnpa " << ch << "\n" <<
"peoa oto string |" << arr << "| gwval " << p <L
endl;

return(0) ;

}

// EniotpepeL tnv Oeorn tou Xap. ¢ (1 char) peca oto otpLvy s)
int atc(char c,char *s)

{

int i = 0;
while ( *s !'= '\0' ) {
i++;
if (*s == c)
return(i) ;
s++;

}

return(0) ;
}

Amotedeopa
®eorn TOU XOpPOKTInPA i
peca oto string |This is the end| ei.vai 3

-- No ypagel (o cvvoptnon ratc mov emotpepel v OBeon (amo de€la) €vog
YopoKINpo pesa o€ eva string. H Bgon petpator amo to de&lo Tpog o aploTepa. my.
omv akolovbioe ADAM oav waovpe vy tov xop. A 1 CLVOPTNON TPEMEL VA
EMOTPEYEL 2.

Avon

int ratc(char ¢, char *s)

{
int i =1, 1s;
if (*s == '\0")

return(0) ;

1ls = strlen(s);
s =s + 1ls - 1; // TonoBetnoe tov deLKTIN OTO TEAOG TOU S

while ( i <= 1s ) {

if (*s == c)
return( i );

s--;

i++;

}

return(0) ;

-- No ypoeet po cvvaptnon left(sr,s,n) 1 omow avTlypa@eLl TOVG N TPOTOLG
YOPUKTNPES TOL S Sto ST (OO TO APLOTEPQL).

#include <iostream.h>
void left(char *sr, char *s, int n);
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int main (void)
{
char ar[100], b[100];
strcpy (ar,"Run time library"); // ApX!Kn tTiLpn oto string

left(b, ar, 3); // Avtieypaye tOoUG 3 NmPWTOUG XOP. TOU ar
// oto b.

cout << "String b=|" << b << "|" << endl;

return(0) ;

}

// s = 10 apywo string omo To omoto Ba e&aybel TO St
void left(char *sr, char *s, int n)

{

register int i;

i=20;

if (n < 0) // €av gLvalL apvnTLKOGC -> OETLKO
n = -n;

while (*s !'= '\0' && i <= n-1) {
*sr++ = *s++;
i++;

}

*sr = 0;

}

-- Na ypaeet o suvaptnon right 1 omola emoTpePEL Eva LLo-string (omo ta de&ia
EVOG String) n YopoKTnpV.

-- Noa ypagel por cuvaptnon countc 1 ONOWL ETIGTPEPEL TNV GLYVOTNTO UE TNV
OTLOL0L VTTAPYEL EVOAG XOPOKTNPOS ch Lleca o€ gva string.

#include <iostream.h>
int countc(char *, char);
int main(void)

{

char sa[60]; int metr;

strcpy(sa,"This is it");

metr = countc(sa,'i');

cout << "Zuxvornta tou i peoa ogrto |" << sa <<
"| gwvar " << metr << endl;

return O;

int countc(char *s, char c)

int ent = 0;
while (*s) {
if (*s == c)
cnt++;
s++;
}
return(cnt) ;

}

-- Na ypaoeet (oo cuvaptnon vall 1 onowa emotpepet v apBuntikn tiun (long)
€Vog string.
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#include <stdio.h>
long vall (char ¥*);

int main (void)

{

long 1i; char *s = "1234567";

1li = vall(s);

cout << "To string |" << s << "| exeL Tipn " << 1i
<< endl;

return(0) ;

}

long vall (char *tp) /* 1li = vall(expS) */
{
long retval;
retval = 0;
do {
if (*tp >= '0' && *tp <= '9') {
retval *= 10;
retval += (*tp - '0');
}
} while (*tp++);

return (retval) ;

-- Naoa ypaget aviiotoyn cvvaptnon vald n onowa vroAoyllel v apBuntikn Tiun
evog string (my. "123.456") ®G TPOAYUOTIKO €YOVIOS ®OC OONYO TOV TPONYOLLEVO
alyopiOpo.

-- Na ypa@ovv dvo GLVAPTNGELS LE TIG OTOLEG EVaL OVVATOV Vo TPOGHEGOLLE Eval
string M evav YapaxKTpo 610 TEAOG €vOg string. Na YpNCLOTOEIGETE VTEPPMOPTMOON
GLVOPTNOTC.

-- Na ypaget o cuvaptnon Itrim 1 oot emeTpePEL €va string amnAAOYUEVO OO TOL
KEVO SLOGTNLOTOL TOL OO0, BPIOKOVTOL GTO OPLOTEPO. TOV String.
(my. ™ Hard disk " -> "Hard disk ")

#include <iostream.h>
void ltrim(char *,char *);
int main()

{
char a[l1l28], b[128];
strcpy(a," be yourself ") ;

ltrim(b,a);
cout << "To |" << a << "Jeyive |" << b << "|" << endl;

return(0) ;

}

void ltrim(char *sr,char *s)
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while (*s == ' ') /* amepuye Ta Keva diLaoctnpata */
s++;
while ( *s != '\0' ) {

*sr++ = *s++;
}
*sr = '\0';
}

Amotelecua
To | be yourself | eyi.ve |be yourself |

-- No ypo@el Hlo. GLVOPTNOTN contain 1 OmOW EAEYYEL YO TO €0V KOTOLOG
YOPOKTNPOG TOL string f Bpioketal peso oTo string s Kot ToTeE EMOTPEPEL TNV BeoN TOV
YOPOKTNPA HEGH GTO S. Alapopetika emotpepel 0 (kavevag yopaktnpog tov f dev
VILOPYEL LEGH GTO S).

#include <iostream.h>

int contain(char *f,char *s);

int main (void)

{
int pos; char a[l128], b[128], *ptr;

strcpy(a,"letter") ;
strcpy (b, "assigned") ;

ptr = &a[0];
pos = contain(a, b);
cout << "O mpwtog¢ Xoapaktnpag tou |" << a
<< "| peoa oto |" << b << "| egivalL " << pos << endl;

ptr = ptr + pos - 1;
cout << "O xapartnpag eitvat " << *ptr << endl;

return(0) ;

}

// Return = Oegoyn, if evag char tou £ giLvalL pegoa ot10 S
// else return = 0
// nyx. (f="qwiert",s="Aapbis") -> return = 5 (6gon tou i )
int contain(char *f,char *s)
{
int b;
if ('(*E) || !'(*s) )
return(0); // Eva ano ta dvuo string eival null string
// Evoag-gvog yopoatnpog tov fereyyetat yio To €0V VTAPYEL GTO S.
while ( *f ) {
if ( (b = atc(*£f,s)) > 0 )
// H ouvaptnon atc exel OVOAUOEL NOPAIAVE
return (b) ;
f++;
}

return(0) ;
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—-- Nao ypa@etl po GuvaPTNON Srepys 1 0TOL0L AVILYPOPEL GTO ST OO TO TO S N bytes.
Eav 10 pnKog tov s gvotl PKpoTePO TOL N TOTE VO TPOCGHETEL KEVOAL OLOGTN AT LEYPL
TO ST VOL EYEL UNKOG N.

#include <iostream.h>

void strcpys(char *sr, char *s, int n);

int main()

{
char buf[128], tar[512];
strcpy (buf, "So far so good");
strcpys (tar,buf, 20) ;

cout << "String=|" << tar << "| Mnpkrog¢=" << strlen(tar)
<< endl;

strcpys (tar,buf,6) ;

cout << "String=|" << tar << "| Mnpkrog¢=" << strlen(tar)
<< endl;

return (0) ;

}

// Avieypoye oto sr amo 1o TO S n bytes;
// €av pnro¢ toU s < n TOTe NPooBece KeVA SLOUCTHHATO.
void strcpys(char *sr, char *s, int n)
{
while ( (*s) && n-- >0 ) // Avtieypaje n bytes
*sr++ = *s++;
while ( n-- > 0 ) // Eav n > 0 tote avieypoye ' '
*sr++ = ' ',
*sr = 0; // Teppatiopo¢ tou string
}
Amotelecua
|So far so good | pnxrog=20
|So far| pnkog=6

—-- No ypo@et Evo TPOYPOLLLO GTO OO0 OTULOVPYEL SVUVALLKO OVO TIVOKES OKEPULOV
A xou B. To mAnBoc tov otoyelov tov TvaKov O10ETOL OO TO TEPUOTIKO. XTNV
onVEYELWL:

) GE GLVOPTION YIVETOL ELCOYOYT] OKEPOLMV OTO TO TEPHOTIKO GTO TPMTO A.

B) og cuvaptnon va aviypagel o mTvakos A otov B ympig va mepacovv o oTot e
OV EYOLV TIUT UNOEV.

v) Na gpeavicbet 1o mAnbog tov ototygiwv Tov mivaka B.

Avon

#include <iostream.h>

void readA(int *, int);
int cpAtB(int *, int *, int);

int main()
{
int num;
cout << "Awoe nAnbo¢ CTOLXELWV TV HLVOK®V A koL B:";
cin >> num;
int *A = new int [num]; // AuvopLKn dnpLOUPYLQ IILVOKQX
int *B;
B = new int [num];
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readA(A,num); // AlLaBface OIO TO TEPHATLKO NUM GKEPOLOUC

int r;
r = cpAtB(B,A,num) ; // Avtiypoegn tou A oto B.
cout << "IIAn6og¢ octoilxetwv oto B =" << r << endl;

delete [] B;
delete [] A;

return(0) ;

}
void readA(int *p, int n)
{
for(int i = 0; i < n; i++, p++) {
cout << "Awoce tov " << i+l << "o apLOpo ";
cin >> *p;
}
}
int cpAtB(int *t, int *s, int n)
{
int m = 0;
for(int i = 0; i < n; i++)
if (*s '= 0) {
*t++ = *s++;
m++;
}
else s++;
return (m) ;
}

// p49.cpp //

—-- No ypoaen evo TPOYPOLLUO TO OO0 ELEYYEL OAOVG TOVG YopoKTnpes amo 0x0 emg
0x7F, yia to gav ot yapaktnpeg ewvan isalnum, isaplha, isascii, iscntrl, isdigit, islower,
ispunct, isspace, isprint, isupper, isxdigit kat epavilel ylo kabe yopaKINP TOV TUTTO
GE GUVTOLLOYPUPLAL.

#include <iostream.h>
#include <ctype.h>
int main ()
{
int ch;
for(ch = 0; ch < 0x7F; ch++) {
cout << ch;

cout << isprint(ch) ? char(ch) : '\0';
cout << isalnum(ch) ? "AN" : "";
cout << isalpha(ch) ? "a" . "";
cout << isascii(ch) ? "aAs" : "";
cout << iscntrl(ch) =2 "C" = "";
cout << isdigit(ch) ? "D" : "";
cout << islower(ch) =2 "L" . "";
cout << ispunct(ch) ? "PU" : "";
cout << isspace(ch) ? "s" : "";
cout << isprint(ch) ? "PR" : "";
cout << isupper(ch) ? "g" : "";
cout << isxdigit(ch) ? "X" : "";
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cout << endl;
}

return (0) ;

Amotedeopa

00 AS C

01 AS C

02 AS C

40 @ AS PU PR

41 A AN A AS PR U X
42 B AN A AS PR U X
43 C AN A AS PR U X
47 G AN A AS PR U

Hoparirayn: No ariatete 10 Tpoypappo €16t wote 0 U (upper-case) kot to L (low-
case) va eueovi{ovTol 6TV 1010 GTNAT.
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Epyoaoieg o€ emmedo Bit

To bit (binary digit) etvou n pikpotepm povada pvnung evog H/Y (ot tipeg mov pumopet
va mapet evar 0 1 1). Ta wpoypappata oty C/C++ cvvnbog exovv Tpoctelaon o€
bits pecw tov axepaiwv tvnwv char, short, int, long, kol T®V deKTOV.
C/C++ dwbeter medwa-bits (bit-fields) mov pag emrpenetl va gyovpe tpocPaocn og eva
amio bit. O mo "pkpoc" Tvmog dedopevev oty C/C++ gtvan o char mov gxet peyebog

1 byte (8 bits).

Xpnon

e Mrmopovupe va amobnikevsovpe dvadikes (0 N 1) petafinteg og eva povo byte.
e  OploUEVEG GVOKEVEG AMOGTEAOLV TANPOPOPLEG KOIIKOTOMUEVEG GE bits
¢ Opiopevot arkyopiBot kpumpoypaenong exovv tpocPacmn oe bits gvog byte.

TeleoTeg

Ot teleotec og emmedo bit (bit-wise operators) €midpovv (AEITOLPYOLV) TOVE® GTIC

petafinteg 1) otafepeg KATA TETOLO TPOTO GOV VO, EWVOL TIVOKES bits.

TeAeotng Ilepiypoagn Hopade Lypa
~ ZupnAnpepa tTou evog (ZT1) ~0x0003
>> Metatonion (shift) defia 0x7£f >> 2
<< Metatonion (shift) apiotepa 0x1f << 2
& NoyiLko kol (AND) 0x8a & Ox7f
~ AnoxkAegiLotlko 1§ (XOR) 0x8A ~ 0xC3
| MoyiLko f} (OR) 0x42 | 0x36

Teleoteg mpatemv Kot amovoung Tung:
>S>= <<= &= A= |=

. a >>= 4 [dwpe: a =a > 4;

[Mapaderypata

a) char ch = 1;
AexkoefadLKoO: 0 1
Avad L ko : oj{o[o]o]o]Jo|o]1

ch = ch << 4; // Mertatonion 4 Beoelg mpog apiotepa

AexkoefadLKo: 1 0
Avad Lxo : ojlofJo|[1[o]o|[o]oO

cout << ch ; // Epeavion 16

b) unsigned char ch = OxFF;
AexkoefadLKO: F
Avad Lxo : 1/1[1]1

F
1

1101 |

ch = ch > 4; // Metatonion 4 Oeoelg mpog de€ia

Aexoaefadiko: | 0 | F |
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Avad Lko : | 0 | 0 | 0 | 0 | 1 | 1 | 1 | 1 |

cout << ch; // Epoeavion 15

AeK0oeEASIKES TILES TTOV ELVOL YPNCILES GTOV OpLopo otabepwv (ue bits woa pe 1):

7 6 5 4 3 2 1 0
Bits: | | | | | ]

Bit = 1 Tpun
0x01
0x02
0x04
0x08
0x10
0x20
0x40
0x80

SJouodkd WO

Epyaoiec pe bits
YouvnOeig epyacieg e bits wvat:
a) Octovpe v Ty 1 o€ eva bit (set a bit). wy.
c=c | 0x80; // to bit 7 maitpvetL tnv TIp 1
B) Mndeviovpe v Tiun o€ eva bit (clear a bit) my.
c=c ~ 0x01; // to bit 0 maitpveL v TIpn O
y) E\eyyog tiung evog bit (test a bit) my.
if( (c & 0x40) == 0 ) // eAeyxo¢ TLpng toUu bit 6

#define READ 0x01
#define WRITE 0x10

int main()

{
cout << hex << READ | WRITE << endl; // 0x11
return (0) ;

-- Na ypagetl eva mpoypoppe to omowo dfalel evav char (amo 0-255) kot otnv
ovveyetla epeoviiel Tov apBpo wg bit-mvaka (pe 0 kot 1)

#include <iostream.h>

int main()

{
char num; int i, t, zl1;
cin >> num;

t = 0x80;
for(i = 0; i < 8; i++) {
zl = num & t;
num = mun << 1;
zl = zl1 >> 7;
cout << zl1;
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return (0) ;

}

-- Na ypaget po macro bitmask 1 onowa ektedet bitwise AND 610 mepieyopevo dvo
petofAntov x kot y. (my. 0x0001 & 0x0011 -> 0x0001)

Avon
#define bitmask(x,y) (x & y)

-- No ypagel po cvuvoptnon Xor 1 omown ekteAel exclusive or ota bits tov
TEPLEYOUEVOV TOV HETAPANTOV X Kaly. O mvaxog aAndelog yio to exclusive or ot

X Y Anotedesopa
0 0 0
0 1 1
1 0 1
1 1 0

BonOnuao:
1. Aveotpeye TV TIun T0V Y Kat ektedece bitwise AND pe v tiun tov x.

2. AveoTpeye TNV TIUN TOL X Kot ektedece bitwise AND pe v tiun tov y.
3. ExteAeoe eva bitwise OR ota amoteAecpoto TV V0 TUPOTOVE TOPUCTAGEDYV.
Avon

#include <iostream.h>
int xor(int, int);
int main (void)

{

int a,b,r;
a=3;

b=25;

r = xor(a, b);

cout << hex;

cout << "XOR tou " << a << " KalL tou " << b
<< " g1vaL = " K< r << endl;

return(0) ;

}

int xor (int x, int y)
{
return((x & ~y) | (~x & y))

}

Amotelecpa
XOR tou 0x0011l kot tou 0x0101 sivaL = 0x0110

AV 1 xor YPOQEL G MACTO TOTE EXEL TNV LOPOT:

|#define xor(x,y) ((x & ~y) | (~x & y))

-— No €LQAVICETE VO TIVOKO [LE TIG dSvvapelg Tov 2. Amo 1o 2 €1g v 0 ew¢ 2 €1
mv 15 (M 31) omA.:

2 eigtnv 0 1

2 1 2

2 2 4
.KOK. ..
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BonOnua: gov o int gwvon 2 bytes tote 1 peyaAntepn dvvaun tov 2 gwai ((2*8) - 1);
YPNOLOTOIEIOTE OPIOTEPT] WETOTOMION OE W10, UETAPANTN TOL 1 OPYIKN TNG TN
Eekwva amo 2. (bitno1=1=>2¢ggmv1=2)

#include <iostream.h>
int main()

{
unsigned int i; int ek, tb;
tb = 8*sizeof (int) ; // TAn6oc¢ twv bits oe evav int
cout << "Iivarag¢ TV duvapewv tou 2\n";
cout << "Mmmmmmm e \n";
// t0 2 gi1¢ tnv 0 pndeviky duvapn = 1
cout << "2 g1¢ v O 1" << endl;
i=1; // tomobestnon tou 1 oto mpwto bit;
for(ek = 1; ek <= tb - 1; ek++) {
i=1i<<1; // Metatonion tou 1 mpo ta apLotepa
// xata pLa Oeon
cout << "2 g1¢ TV " << ek < " " << i << endl;;
}
return(0) ;
}

// pl19.cpp //

Amoteleopa

MIivakag TV duvapewv tou 2
2 g1¢ tnv O
2 g1¢ tnv 1
2 g1¢ v 2
2 g1¢ tTnv 3
2 g1¢ tnv 13 8192
2 g1q¢ tnv 14 16384
2 g1¢ v 15 32768
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Avadpopun (recursion)

Otav p cuvoptnon KoAet (KOvel KANGN) TOV €00TO TNG TOTE EXOVUE OVOLOPOUN
(recursion).

—-— No ypaQeL Lo GUVOPTNON POWET 1| OTTOLOL XPTGLLOTOLEL recursion (1 cuvapTNoN
KOAEL TOV EQVTOV TNG) Kol VTOAOYILEL TO X DYMUEVO €1C TV Y (X7).

#include <iostream.h>
int power (int,int) ;

int main (void)

{
cout << power(2,15) << endl; // 27~15
return(0) ;

}

int power (int x,int y)

{

if (y == 0)
return(1l) ;
else {
y--; // myx. avti 543 -> 5*542

X = X * power (x,y);
}
return (x) ;
} // ask30.cpp

Amotelecua
32768

-- No ypaget g cuvoptnon revstr 1 omolo epeaviiel eva string pe avtiotpoen
oelpa ONA. o teAevtalog yopaktnpag Ba eppovicBel mpmtog. Na ypnoipomotelfet
avaotpoen (recursion).

#include <iostream.h>

void revstr (char *);

int main (void)

{
revstr ("Qwerty") ;
return (0) ;

}

void revstr (char *s)
{
if(*s == '\0"'")
return;

else {
revstr (++s) ;
cout << *(--s);
}
} // ask31l.cpp

Amotelecua
ytrewQ

-— Na ypaget o cuvaptnon (e avadpoun) 1 0ol EXIGTPEPEL Y10, EVOV N TO:
n+n-l+n-2+ ... +2+1
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Hapaperpor I'pappunc-Evroimv (Command-Line arguments)

H ypoppn eviolmv €vot 1 YPOLUn OOV SIVOVLE EVTOAT VO EKTELECHEL TO TPOYPOLLLLLOL
pag (agov PBeParmg 1o eyovue petappacet). (H ypoapun eviohov umopel emong va
ewvan eva, batch apyeto oo DOS 7 eva script oto UNIX) H mpmt Aeén omv ypopun
EVIOAMV ELVOL TO EKTELEGILO OPYELD, OTIONTOTE AEEELS (String) axolovBovv (EKTOC 0o
aAlayn-oevbovvong apyeov file-redirection) cuvykevIpOvVOVTOL KOU TOPVOVV G
mopapetpol 6to main(). ETotl o1 TapapeTpol e YPOUUNG-EVTOA®Y VoL Strings ov
TEPVOLV OO TNV YPOUUN-EVIOA®V ©T0 main(). H oniwon tov mopapetpwv-
YPOUUNC-EVTIOAMV YIVETOL OC EENG:

int main(int argc, char *argv[])

// argc = Metpnng TopaUeETpOV

// argv = AEIKTEG GTOV TIVOKO TV TOPOUETPOV

{

// evtoleg
}

Hopaderypo: ask33.cpp
To mpoypappo epeavilel To TANO0G TOV TOPAUETPOV KOl TIG TOPAUETPOVG KOOMG Kot

TOVG OEVTEPOVG YUPAKTNPES TV TAPOUUETPDV.

#include <iostream.h>
int main(int ac, char *av[])
{

int i;

cout << "IIAn6og¢ mnapapetpuwv = " << ac << endl;

// Epeavion mopopetpwv

for(i = 0; 1 < ac; i++)

cout << av[i] << " " // Ep@. Tng mopopetpou
<< av[i][1l] << endl; // Ep@. TOU 20U XXOPOKIIN PO

return (0) ;
}
Eoav otV ypopun eviorov ypoyoope:
ask33.exe dog elephant tiger
Tote Ba exovpe o €€ng amoteAecua:
IIAn6o¢ mapaopetpwv = 4
ask33.exe s
dog o
elephant 1
tiger i

O\eg ot mapapeTpotl mepvovv ¢ string. Etot gav Bghovpe va mepacovpe aplfpovg
TPEMEL VO TOVG PETATPEYOLLE LEGO GTO TPOYPOUUO HOG OO String o€ aptpovd.
Mmnopovpe vo ypnowyomoimcovpe 11§ standard cvvaptnoelg atoi, atof, atol 1 tnv
ovvaptnon vall (BAene mopamavm)
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Aopeg (struct) kot Taleg (class)

Ot dopeg mov oplovtan e struct 1 pe class ewvar wodvvapeg oty C++. H
povn Olopopa vl OTL T LEAN o€ pt struct doun ewor €€ opiopov dmpocta
(public) evo ta peln og pa class swvon €€'opiopov WwwTika (private). Tvvnbog
Yoo TNV OMMOLPYLO  OVTIKEWUEVOV — GE  OVTIKEWUEVOOSTPEPT,  TPOYPOLLULLOTOL
ypnoonoleltoan 1 class. Ta dedopeva (AmMAOL TVTOL OTMOC AKEPALOL, TPOYUOTIKOL,
OEIKTEG KA, 1] GLVOETOL TLMOL OMWG TIVOKEG, OOUEG KATM) KOl GUVOPTINGELS TOL
oniwvovion peca o€ pia struct 1 class ovopalovton pekn (members).

Ta pein (netafAnteg Kot cuvaptnoelg) pog struct 1 pog class pwopovv va opioBouvv
(060 apopa Tov TPOTo TPOGPACHG TMV) LE EVOV OTO TOLS TOPOUKAT® TPELS TPOTOVG:

a) private (Wwwtika). To WiOTIKO PHEAN TNG TAENS EWVOL TPOCTEAAGILO [LOVO OTTO
OULVOPTNGCELG LEAT TNG TOENG.

b) public (dnpociwa). Ta dnuocta peAn TG TaENG EWVOL TPOGTEANGLLLO OTO OAO TO
TPOYPOLULLOL.

c) protected (mpootatevopeva). To mpoototevopeva pedn g tadng ewvat
TPOCTELAGILO LOVO a0 cuvapTNGelS LeAn. (Ewvor omwg to 1dtmtika aAla dtapepovy
0TOV KAT|POVOLLOLVTOL)

Aopeg (structures)

O tumog dedopevmv doun (struct) HOG EMTPENEL VO GUVOLOLGOVUE OEGOUEVO OTAMV
TUTTOV KO TIVOKEG TOAM®V TUTOV KOT® oo To 1010 ovopa. H C/C++ pag empenet
VO OTAOTOUGOVLE TOV YEPICUO SOUMV UE PEYOAO TANOOS GTOLYEW®V OPYOVOVOVTAG
TIC dopeg o€ vmooopes. Ou dopeg potalovv pe eyypapeg (records) kot swvot
KOTOAANAES Y10 SLOYELPLOT TOV OEOOUEVOV GTNV LVILY).

Opwopog dopng:

struct ovopa dounge {
énAwon ototixetwv_doung

}i
Ta ororyeia_odoung ewval PeTOPANTEG 1] GLVOPTNGELS LEAT TNG OOUNG.

[Mopaderypato
a) struct A {

int x; // Anpocio pein: x kot ch
char ch;

};

B) struct B {

int getx(); // Anuocio cuvoptnomn HEAOG getx
private:

int x; // Idwwtko perog x
}i

Y) struct C {

double f1; // Anpocio pelog
private:

int a; // Idwtiko perog a
int geta(); // Idwwtikn cvvaptnomn geta
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protected:

int b; // llpootatevopevo pehog
public:

void setx(int m); // Anuocio cuvaptnon pHerog setx
}i

Animon petafintov 1 avrikepueva dopng:
struct ovopa doung petafAnrtn Soung;
|
ovoua_doung petapAntn_doung;

O opiopog pog dopng Disp:

struct Disp { // Ovoua doung Disp
int line;
int column;
char *message;

};

Twpa n doun Disp ewvon evag "kotvovpylog" Tomog O£OOUEV®VY, ETGL UTOPOVUE VO
dNAmoovpe peTaffANTeG 1| avtikeyeva Tov Tumov Disp wg eéng:

a) struct Disp A; // MetafAnt N oVTIKEWEVO A €vol TVTOLV Disp
1
Disp A; // Avtikeevo A tvmov Disp

B) struct Disp *ptrDisp; // H petoPfAnm ptrDisp &wval dekng o€
N Disp *ptrDisp; doun tuvmov Disp

y) Disp B = {
4,
10,
"Ovopa Iledatn"
}i
AnA®veTal TO OVTIKEWLEVO B TLUTTOV Disp, Kot O100VTOL OPYIKESG TLLES OTIC
petafAnteg tov B

IlpocBacn o petafintec dounc:
avTLReLpEVO _Soung.otoLxeto_doung

[Mopaderypo amovoun Tymv
A.line = 3;

A.column = 15;
A.message = "Clown";

[Mapaderypo avaxTnong Tipwv
cout << B.line << endl;
cout << B.message << endl;

O mponyovpevog opiopog g doung Disp pmopet va optobet ¢ 600 SOUES M L LEGH
otV aAln (nested structures):
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struct cur_loc {
int line
int column;

};

struct Disp {
struct cur_loc cursor;
char *message;

};

Eav onlwoovpe o petafintn Z tov tvmov struct Disp 1ote pmopovpe va €(ovpe
TPOGPOOT GTO GTOTXELD TNG OOUNG MG EENG:
Disp Z;

Z.cursor.line = 15;
Z.cursor.column = 29;
Z .message = "Ha-ha said the clown";

Eav opiofel evag dewtng o€ (o dopun TOTE YPNCIULOTOIOVUE TOV TEAEGTN —> Y0 VO,
EXOVUE TPOGPOOT OTIC LETAPANTES TG OOUNG.

Disp Z, Avtikepevo Z tomov Disp
*ptrDisp; AnA®oN TOL dEIKT.
ptrDisp = &Z; O de1KTNG OEL(VEL OTO AVTIKELUEVO Z.
Tote pue ptrDisp->pedo¢ 1N (*ptrDisp) .pedog EYOVLUE TPOGPAOT| GE
oToyEln TG doung Disp.
ptrDisp->line = 12; // o pe: (*ptrDisp) .line = 12

cout << ptrDisp->line << endl;
cout << (*ptrDisp) .message << endl;

-- [Mopaderypo amovoung Ko ovoKTnonG TV GTOXEW®V (TedimV) doung.

#include <iostream.h>

// Eyypoen omnoudaocTtr).
struct spoud ({

int asm; // ApLOpog¢ onoudooT LKOU PITPWOU.
char name[30]; // Ovopa onoudoaoTty.

char sex; // ®ulo omoudaoctn ('M' §{ 'F').
float grad; // Babpog¢ oto padnpa C++.

};

int main(void)
{
struct spoud spd; // Andwon petapAntng spd.
// ELoO0yWyI CTOLXELWV.
cout << "Eiocayeyn IZtoilxeltwv Znoudactn" << endl;
cout << "ApLOp. Zmoud. Mntp. ";
cin >> spd.asm;

cout << "Ovopa Enovdaoctn.... ";
cin >> spd.name;

cout << "éuAdo (M/F) ....... ",
cin >> spd.sex;

cout << "Ba®Opog otnp C++ .... ";
cin >> spd.grad;
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// Ep@avion oToLXELWV.
cout << "Epgavion Ztoilxelwv Znoudactn" << endl;

cout << "Api1Op. Zmoud. Mnip. " << spd.asm << endl;
cout << "Ovopa Znovudactn.... " << spd.name << endl;
cout << "éuAdo (M/F) ....... " << spd.sex << endl;
cout << "Babpog otn C++ .... " << spd.grad << endl;

return(0) ;

[Mopaderypo Tvoka HLeca GE douN

struct A { // Opiopog douncg
int ar[10]; // AnAwon mivoara ar
char ch;
double m;
}
A a; // AnAworn OAVTLKELPEVOU a
a.ar[0] = 23; // Anovopn Tiung¢ og XKelAAl TOU HLVOKA a
cout << a.ar[4]; // Avaxrtnon TLpng oano KeAAL TOU NILVOKA a

To nepacna SOR@V GE GUVAPTIGELS YIVETOL OTTMG YIVETOL GE OAOVS TOVG ATAOVG
TuoVG dedopevav g C++.

-- Topadetypa: Ilepoacpo dopng ™G mapapeTpo ce cuvaptnon. To mpoypopLpLe
ELGOYEL KO ERLPOVILEL GTOLXEL Y10 VO GTTOVOOGTEC.

#include <iostream.h>

// Eyypoen omnoudootr).
struct Spoud ({

int am; // ApLOpog¢ OnoudaoTLKOU PNTPWOU.
char name[30]; // Ovopa onoudoaocTty.

char sex; // ®udo omoudaoctn ('M'/'F').
float grad; // Badpoc¢ oto padnupa C++.

};

void eisagogi (Spoud *);
void emfanisi (Spoud) ;
void emfapart(Spoud &z); // MepiLkn eppavion

int main()

{

Spoud spd, // AnAworn avtikeipevo doprng spd
*ps; // Ag.x1inc¢-douncg ps.

eisagogi( &spd );// KAnon pe diebuvon (call by reference)
// diLotL amo tnv ouvaptnon 6a adlafouv
// ta otoLxeiLa tToUu avtLkeLpevou spd

emfanisi( spd ); // KAnon pe tqnv tTipn tng dopng
// (call by value)
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}

emfapart( spd ) // KAnon pe tnv tipn tng dopng

// (call by reference)
ps = &spd; // O deixrtng deiLxvel twpa oto spd.
eisagogi( ps ) // call by reference pe xpfnon SeLKTn
emfanisi( spd ); // KAnon pe tnv Tipn tng dopng

// (call by value)
return(0) ;

void eisagogi (Spoud *x)

{

}

cout << " " << endl;
cout << "Eiocayeyn Ztoilxeltwv Znouvudactn" << endl;
cout << "ApiOp. Zmoud. Mntp. ";

cin >> x->am;

cout << "Ovopa Znovdaoctn.... ";
cin >> x->name;

cout << "éuddo (M/F) ....... ";
cin >> x->sex;

cout << "Babpog¢ otn C++ .... ";
cin >> x->grad;

void emfanisi (Spoud z)

{

}

cout << endl << "------ " << endl;

cout << "Epgoavion octolxelwv Imouvdactn " << endl;
cout << "Ap1Op. Zmoud. Mpip. " << z.am << endl;

cout << "Ovopa Zmoudaoctn.... " << z.name << endl;

cout << "éuddo (M/F) ....... " << z.sex << endl;

cout << "Babpog otn C++ .... " << z.grad << endl;

void emfapart (Spoud &z)

{

}

cout << endl << "-—----- " << endl;

cout << "Epe@oavion Babpodoyiag¢ Znmoudactn " << endl;
cout << "Ovopa Inoudaoctrn.... " << z.name << endl;
cout << "Babpog otn C++ .... " << z.grad << endl;

// p28.cpp //
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IIwokeg dop@v

O opiopog evog mvaxa dopwv (arrays of structures) ywvetat og e&ng:

a) struct ovopa doung ovoua petrapAntnglapibpog xeAAiwv];

B) ovopa_doung¢ ovopa petafAntnglaptbpog reAAiwv];
[Mapaderypota:

a) struct term ardom[4];

B) Stud cpp_Lab[20];

Y) Disp array Mes[4] = {

3, 10, "Ovopa meAatn",

4, 10, "A.evbuvon",
5,
0,

10, "TnAepwvo",
0o, "\o" // Null char
b

H ntpoofaon petafintng (0TOLYE0V) OE TIVOKOY OOUMYV YIVETOL OC EENG:
ovouo_mivara[apt6pog xeAAiou] .otoLxeLo

a) cout << array Mes[2].line; // Epgoviletor: 5

b) cout << array Mes[1l].message; // Epgoviletar: Aiev6uvon

c) strcpy(cpp_Lab[0] .name,"Adam"); // Amovoun tiung
To mEPOUONE TIVOKO-00LMV_GE GUVOPTNGELS YIVETOL OTTMG YIVETOL UE TOVG TIVOKEG
“amiov” avtikeywevov (int, char, float KAm) :

a) Me ypaon mvaxko
void screen(Disp []): // Hpwtotumno

Disp ar[6];
screen (ar) ; // KAnonq

void screen(Disp pin[]) // Enixepodida

{

}
B) Me dektn
void screen(Disp *); // Hpwtotuno
Bisp a[l0];
;creen(a); // KAnonq

void screen(Disp *pd) // Enikegaldida
{

{

-- Tlopodetypo TEPAGHOTOS TIVOKO OOU®V MG TOPAUETPO GE cvvaptnon. To
TPOYPOLLLO ELGOYEL KO ELPAVIEL GTOLXELN Y10l TPELS CTOVOUGTEC.
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#include <iostream.h>
#define NUM STUD 3 // [An6og¢ omovudactav

// Eyypaen omoudaocTtr).
struct Spoud {

int am; // ApLOpo¢ omoudacT LKOU PUNTPWOU.
char name[30]; // Ovopa omoudaoctr).

char sex; // ®ulo omoudaoctn ('M'/'F').
float grad; // Babpog oto pabnpa C++.

};

void eisagogi( Spoud * );
void emfanisi( Spoud [] );

int main (void)
{

Spoud ar_spd[NUM STUD]; // AnAwon mivaxa dopwv

eisagogi( &ar_spd[0] ); // KAnon pe Sievbuvop

// (call by reference)
emfanisi (ar_spd) ;//KAnon pe Sievbuvon (call by reference)

return(0) ;

}

void eisagogi( Spoud *x )

{

for(int i=0; i < NUM_STUD; i++) {

cout << " " << endl;
cout << "Eiocayweyn Ztoilxeitwv Imoudactn No "

<< i+l << endl;
cout << "Ap1Op. Zmoud. Mpip. ";

cin >> (x+i)->am;

cout << "Ovopa EZnmovdactn.... ";

cin >> (x+i)->name; // A
cout << "®évuAdo (M/F) ....... ",
cin >> x[i].sex; // B
cout << "BaOpog¢ otn C++ .... ";
cin >> (*(x+i)) .grad; // T

}

void emfanisi( Spoud z[])
{
int i = 0;
for( ; i < NUM STUD; i++) {
cout << endl << "-=-=---- " << endl;
cout << "Epgpavion otoilxeiltwv Zmoudaoctn No "

110




TEI-®ecorovikng, Tuqpa [IAnpogopikng  Maoyding Péring, C++ Eyyepidio xoar Acknoelg, 1998

<< i+l << endl;

cout << "Ap1Op. Zmoud. Mpip. " << z[i].am << endl;
cout << "Ovopa Znoudactn.... " << z[i].name << endl;
cout << "®&uAdo (M/F) ....... " << (*(z+i)) .sex

<< endl;
cout << "BaOpog¢ oty C++ .... " << (z+i)->grad

<< endl;

}
}
// p30.cpp //

IIpooeLete ota onuea A, B, I' v d10popeTiKn Ypopn TPOGRAGNS GE TIVOKO-O0LMV.
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Bit-Ileowa (bit fields)

Ta wedia-bit SnAmvoviot ommg o Soun

struct ovopa doung nediwv_bits {
tuno¢ ovoupa _nediovl : unkog;
TUnog¢ ovoua _nediLouv2 : uUNKOG;

tuno¢ ovoua_neditouN : unxog;

} petaBAntec;
To apBuoc twv bits oe gvo med1o0-bits opiletal amo 10 unkog.

H npooBaon og wedra-bit yivetar onwg yiveton o peAn doung (otoryea doung)

a) struct PeD ({ // Opiopog doung meduwv-bits
unsigned bl : 1;
unsigned b2 : 1;
unsigned b3 : 1;
}i

PeD m, *p; // MetafAnm m doung nediwv-bits
P = &m;

m.bl = 1; // Amovoun tiung o€ medio-bit
p->b2 = 0; // Me ypnon dekm

cout << m.b2; // Avaxtmon Tiung ano medlo-bit
cout << p->b3;

B) struct BitFi ({
unsigned : 4; // Tledio yopig ovoua e 4 bits
unsigned rd :
unsigned wr :

};

=R

Y) struct BFi {
struct BitFi ma;
float £;
unsigned qv : 1;
unsigned dts: 1;

};

-- [opaderypo

#include <iostream.h>

struct BF {
unsigned b0
unsigned bl
unsigned b2
unsigned b3

R RRR

~e
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int main (void)

{

BF A;
A.b0O = 1;
A.bl =1;

cout << A.b0 << endl;
cout << A.bl << endl;

if(A.b0 == 1)

cout << "OK!" << endl;
else

cout << "Boo!" << endl;

return (0) ;

}
// g90.cpp //

Evoon (union)

Mo union gval €va KOQOTL UVNUNG OV HOPALETAL OO OLO N KOl TEPIGGOTEPES
JLPOPETIKEG LETAPANTEG.
Opiopog evoong:
union ovopa _evwong |
6nAwon_OTOLXELWV_EVWONG
}i
[Mopaderypo
Opiopog evaong utyp:
union utyp {
int i;
char ch;
}i
Opiopog petafAntov Tumov utyp:
union utyp x,y;
[IpocPaom ota GToLyELn TG EVAOOG:
x.i = 10;

Eav vroBecsovpie 0Tt 610V LTOAOYIGTN HOG £VOC int KatadapPavel 2-bytes Tote yio TV
EVOOT) Utyp €XOVUE:
R ch _

#include <iostream.h>
union utyp {

int i;

char ch;
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};

int main()
{
union utyp x;
x.i = 65; // 65 = 'A' otov mivaka ASCII
cout << "Twpn tou i = " << x.i << endl;

// Ene.dn o i xaL o ch poipalovial Tnv 1dLa pvnpn
// o ch nmaitpveL TV 1L TOU 1i.

cout << "Tipn tou ch = " << x.ch << endl;
return (0) ;
}
// p46.cpp
Amoteleopa
Tipn tou i = 65
Tipn tou ch = A

AmaprOuntor Tvmor (Enumerations)

AmapiBuntog 1 Babupotog Tomog (enumeration) €vail VO GUVOAO OTO OKEPOLOLS TTOV
optlel OAEC TIG EMITPEMOUEVEG TUYLEG OV UTOPEL VO EXEL L0 LETOPANTN OLTOV TOL
tomov. Opileton pe v Ae€n KAt enum.
enum ovopa_oanaptéuntouv_tvnou {
ovopata

}:

[Mapaderypata
o) enum imera {dey, tri, teta, pem, para, sabbato, kyriaki};

Hdey gettyun 0, tri gyertiun 1 x.0.x.
cout << dey << " " << kyriaki ;

Oa epeovictel 0 6

B) enum zestoi mines {maios = 5, ioun, ioul, avgoust, sept};
H apBunon apylet amo 10 5, €161 0 ioun Aapfavelr v Tyun 6,0 ioul 7
k.o.k.

cout << maios << " " << avgoust ;

Oa eppavicbel 5 8

y) Hovykpion tri < sabbato &wvot oAnOng (cope®va pe TO TPONYOLUEVO
enum imera)

—-— 270 TOPOKATEO TPOYPOLLLLO Y0 VO ELPavIcBel kaTt oty 000vn TpENEL O YPNOTNG
va dwoet Tiues o amo 0,1,2,3.

#include <iostream.h>

enum xroma { kok, kit, ble, pras };
main ()

{

enum xroma db;
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cout << "Awoce pLa tTlpy ano 0,1,2,3 ";

cin >> db;

switch(db) {
case kok : cout << "Kokkivo\n"; break;
case kit : cout << "Kitpivo\n"; break;
case ble : cout << "MnAe\n"; break;

case pras : cout << "llpacivo\n"; break;
}
return(0) ;

}
// p4T7.cpp //

—-— To 1510 Tpoypoappo He SUPOPETIKO KMOIKOL.

#include <iostream.h>

char nam [][12] = {
"KokrkLvo",
"KittpLvo",
"MoAe",
"[lpacLvo"

};
enum xroma { kok, kit, ble, pras };

int main()
{
enum xroma db;
cout << "Awoce pLa Tipn amo 0,1,2,3 ";
cin >> db;
if(db >= kok && db <= pras) // ELvalL &viog¢ OpLWV;
cout << nam[db] << endl;
return (0) ;
}
// p48.cpp //

115



TEI-®ecorovikng, Tuqpa [IAnpogopikng  Maoyding Péring, C++ Eyyepidio xoar Acknoelg, 1998

Aokneeig

-— H doun spoud va gpumhovticbel pe evav deiktn tomov spoud kot va dniwbovv ot
petafinteg stl, st2, *pst, ars[4] oAeg Tomov doung Spoud .
struct Spoud ({
int am;
char name[30];
char sex;
float grad;
struct Spoud *sptr;
} stl, st2, *pst, ars[4];

-- No ypopel 0 K®IKOG 7OV ONUIOVPYEL duVOKE (KOTO TNV EKTEAEGN TOV
TPOYPOULOTOG) o doun (eyypoer]) Tomov spoud. ANA®GETE vV OEIKTY VO OELYVEL
oTn doun.

Spoud *rec; // Anloon dek.
rec = new Spoud;

-- No ypoQeL gva TPOYPOLLLLE TO OO0 OMHUIOVPYPEL [0 SUVEUIKT AGTO LE TEVTE
gyypapeg tomov spoud. Ze Kabe otoryelo ¢ Aotog Ba eicayBovv dedopeva Yo Vo
onovdaotn. H Mota va pn emrpemel v ONUOLPYLOL TEPICCOTEPES OMO TEVTE

EYYPUQES.

#include <iostream.h>
#define NIL OL
struct spoud ({
int am;
char name[30];
char sex;
float grad;
struct spoud *sptr;
}i
typedef struct spoud STUD;
int main (void)
{
STUD *pl, // Aei.RIngG OTO HmPWTLN EYYPOPI)
*pC, // AeiLtng oTtnv TPEXOUOCK EYYPOAPY
*pT; // BonOntixo¢ dLKING
Pl = new spoud;
pPT = pl;
eisagogi( pl );
while (1) {
pC = new spoud;
eisagogi( pC );
pT->sptr = pC;
pT = pC;
}

return (0)

}

void eisagogi (struct spoud *x)
{
cout << "Eiocayeyn IZtoilxelwv Znoudactn" << endl;
cout << "ApiOp. Zmoud. Mntp. ";
cin >> x->am;
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"

cout << "Ovopa Enovdaoctr.... ";
cin >> x->name;
x->sptr = NIL;

—-— No ypayete evo TPOYPOLLLLE TO OO0 VO, ONUIOVPYEL, VO, ELPAVILEL, KOt OL0rypapEL
o Mota pe "otoyewn (items, records) doung:
struct stud {
int aa;
char name[20];
stud *pS; // Pointer otqnv dopr.
}i
Avon

#include <iostream.h>

// Opiopog¢ doung
struct stud {
int aa;
char name[20];
stud *pS; // pointer otnv dopr

}i
typedef struct stud STUD;

// HpwtoTtuna oUVOUPTNOEDV
STUD *dimlist();

STUD *eisagogi();

void emfanisi (STUD *);
void diagrafi (STUD *);

int main (void)
{
STUD *pa; // Ag.x1ng otn dopur.

pa = dimlist(); // O pa SegixvelL OTInVv npwin £yypaen

if (pa == 0) // Eoav o pa givatL 0 dev vnapxetL Ailota
return(0); // xaL T€AOG¢ NPOYPOPHATOC.

emfanisi( pa ); // Eppovion Ailotag

diagrafi( pa ); // Aitaypopn In¢ ALoTOQ

return(0) ;

}

// Araypoagn (RATOOCTPOPN TNHG ALOTOG)
// EmiotpepeL: void
void diagrafi( STUD *p )
{
STUD *nx;
while( p ) { // Exteleon Onleiag, oco o p deixvel

// o eyypoen.

nx = p->pS; // HpiLv diLaypapn n eyypopn owce Tov dELKTN
// mou BeiLxVeL OTNV EMOHEVI] EYYPOAPY.
// O nx deiLxvelL oOTnV EMOPEVI] EYYPOPT .
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delete p; // AiLaypaen eyypoeng
P = nx; // O p deLXvelL OTQV ENOHEVY EYYPAQY.
}

// Epgavion tng ALotog.
// Eniotpeper: - void
void emfanisi (STUD *p)
{
while( p ) {
cout << p->aa << endl;
cout << p->name << endl;
cout << "----- " << endl;

P = p->pS;
}

// AnpioupyLa ALoTOC.
// Emiotpepel: - gvav J€LKTN OTNV NPWTN EYYPAPN TNG ALOTAC
// - 0 gav 1 ALOTQ E€LVAL KEVI EYYPOPAV.
STUD *dimlist()
{
STUD *pa, // Aexrteg: pa mpwing eyypaeng
*ot, // Pt TeAsutailag eyypoeng
*pc; // pPC tpexovoag ..
pa = pt = pc = eisagogi(); // OloL oL deixrteg deixvouv
// otnqv mpatn eyypoer.

if (pc == 0) // Axrvupwon dnpioupyLag ALotag ?
return(0); // egav vaiL Telog.
while (1) {
pc = eisagogi(); // Ei.caywyn S3edOHEVEOV OTNV £YYpPOPr
if ( pc == 0) // Telog¢ eiocaywyng °?
break;
pt->pS = pc; // Zuvdeon eyypapng pe tnv ALota

// (o deirtng dopng Ing¢ TEAEUTALACQ
// eyypaenc tng Alotag SeLlyvel
// otnv tpexouoa eyypoern.
pt =pc; // H tpexouoa gyypoapn yLvetal
// teAsgvutaia Tn¢ ALOTAC.
}
return (pa) ;

}

// AnpLoupyLa KAl €LOAYWYN SESOHEVWOV EYYPAPNG.

// EniotpepeiL: - AgLRIn OTQV E£YYPOAPY
// - 0 (pndev) eav gLval TEAELWOE I €LOAYRY] TV
// CTOLXELOV TWV OHOUdACTWV.

STUD *eisagogi ()
{
STUD *p;
P = new STUD; // AnpioupylLa e£yypaenc
cout << "EIZATQI'H ZITOIXEIQON ZIIOYAARTH" << endl;
cout << "Avufwv ApLOpog (O0=tedrog) "; cin >> p->aa;
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if ( (*p).aa ==0) {

delete p; // Aiaypapn Tng eyypapng
return (0) ; // Telog €L0QYRYNG EYYPUPOV.
}
cout << "Ovopa........ "; cin >> p->name;

p—>pS = 0; // O desixtng dopung dev deixvel moubeva.
return(p); // Enmiotpopn tou JeLKTN OTNV EYPPAPY.
}
// p3l.cpp //

——  XTNV TPONYOLUEVY] 0OKNGCT TPOGHEGETE L0 GLVAPTNGTN 1) OO0 EMIGTPEPEL TO
AN0og TOV EYYPUP®V TNG MOTOC.

—— Z1INV TPONYOVLEVI OIGKNGT TPOCGHEGETE LU0 GLVOPTION 1) OTOLN V1L VAV CLEOVTAL
apfpo (eav vmapyel oV Aoto) UEAVILEL OTO GTOWEW TNG EYYPOPNG OAMMG
enQaviCeEL aVOAOYO UNVULLOL.

—= XZTNV TPONYOLEVT] OGKTOT) TPOGOEGETE L0l GUVOPTNOT 1] OTTOLNL Y10l EVALV QLEOVTOL
apfpo (eav vrapyel otV Alota) Kabiota v gyypaen avevepyn (dwoe tiun aa = -1)
(ONA. Aoyikn Saypa®n NG €YYPOENS KOl OYl PLGIKY TOL YIVETOL LE TOV TEAEGTN
delete) 0AAOG ELPAVICEL AVOAOYO UNVULLOL.

—— XTNV TPONYOLUEVH OLOKNON TPOCHEGETE Lt GLVAPTNON M onowe TPocheTel i
EYYPAPT TNV MOTO He TNV €ENG AOYIKN: €0V VTTOPYEL EYYPOPT| EVEVEPYT/UNOEVICUEVN
(aa = -1) toTE TOL OTOWEWL TNG VENG EYYPAPNG KATAAAUPAVOLV TO YOPO TNG

UNOEVICUEVNG €YYPAONS (ONA. M eyypaen KabioTatol EvEPYN) OAAMG 1 VEX EYYPOON
TPOCTNOETAL GTO TELOG TNG AOTOC.

-- Nao ypowyete gva mpoypappo to omolo Bo onpovpyet, Bo eppovilet TG eyypopeg
LLE TNV GEPO. TOL E1GNYONCAV Kol AvaGTPOPa, KOl TEAOS Bal KATAGTPEPEL TNV AMGTA UUE
eyypopeg ¢ mopokat® oounc. (o va ywvel gpoavion yypaeov avactpopa o
YPNCLOTOIEDEL EVOC OKOLLT OEKTNG Y10 VOL OELYVEL TNV TPOTYOVLEVT] EYYPAPT))
struct Spoud ({
int am;
char name[30];
char sex;
float grad;
Spoud *epo; // Ag.RIng OTInV NPONYOUHEVN £YYPAQD.
Spoud *pro; // AglRTng OTnV EmOPEVI £YYPOUPY.
}i

-- No ypayete gva mpoypappo To omoto Ba dnuovpyet, Ba speavilel kot tedog Oa
KOTOOTPEPEL TNV AMOTO UE EYYPOYES TG mopokotw oounc. H Mota Ba ewvon
ta&vounpevn Kata av&ovca dTaEn ®¢ TPOg TO MESO aab, avVTO GMUOLVEL OTL Ol
eYYPOPeS ol E100YOVTOL GE OTOL00MTOTE GNUELO TNG ALOTOG.
struct Book {

int aab;

char author|[15];

char title[50];

float price;

Book *pb;
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—-— Na ypayete eva mpoypappo To omolo Bo dnpovpyet, Ba eppovilel kot tehog Oa
KOTOOTPEPEL L0 GLVOETN AMOTO E EYYPOPES TOV TopaKaT® douwv book (Bipio) kot
stud (omovdaotng). H Alota kpota oTotyEln Yo To Tooa Kot ot BPAta £xEL SavVIGTEL

evag omovdaotne. O omovdaotng pumopet vo doviotetl amo 0 ewg S Pl
struct Book {

int kb; // Kwdixkog PBLPALov
char dat[9]; // Hpepopnvia eniotpoepne (EE/MM/HH)
Book *pb;
}i
struct Stud {
int am; // Ap.6po¢ pntpwou
char name[30]; // Ovopa onoudaoctr

Book *pb; // Aeixtng otinv doun-book
Stud *ps; // Asirtng otnv dopn-stud
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Taterg (Classes)

Ymv C++ n class "onuwovpyel" &va VEO TUTO OEOOUEVAOV TOL UTOPEL VO
YPNOLOTOMOEL Vo dNUIoLPYNOEL avTIKELEVA (objects) avtov Tov Tvmov. OTt oyvEL
Yo TG SOpES TOL optlovTal e struct 16XVOVY Kot Yia TIG SOEG oL opliovrtar e class.
Opwopoc:
class ovopa_taing {
dnAwon "10lwTIKWV" OEOOUEVWV KXl OUVAPTINCEWV

public:
dnAwon "dnuootwv" SedoUEVWV KAl CUVOAPTNOEWV
} [ovoua avtixetpevou [, ovoua avpikeitpevou [, ...]]];

Ta otoyelo (dedopevo M petafinteg 1 data items) Kot Ol GUVOPTNGELS TOL
ONAwvovtol peca o€ pio class gwvot peAn (members) tng class.

To peln wog taéng  €wvol TPOCTEAUCULO LE TPELS TPOTOVG: private, public,
protected.

EE' opopov olo To JEOOMEVOL KO GLVOPTINGELS GE o class €0l private
("dwTika). Avto onpovel 0Tt HETAPANTES KO Ol GUVAPTNGELS EVOL TPOCTEAAGULES
LOVO amo peAN TG class. AVTOG EVOL EVOS IO TOVG TPOTOG TTOL 1] KOWYOVAOTOU|OT|
(encapsulation) emtvyyovetor OmA. M TPooPacn GE  OPICUEVEG  UETAPANTEC
(0edopevav) pmopet va eAeyyBel SNA®VOVTOG VTEG TIG LETAPANTEG G private.

Ot petaPAnteg Kot o1 GuVaPTNGELG TOL optloviot peta T Ae€n public ("onpocieg")
ELVOL TPOOTELAGIES OO OAEG TIC OAAEG GUVOPTIGELS GTO TPOYPOULLLLOL.

Ta pedn pog taéng mov dniwvovion pe v Aeén protected &wol TPOCTELAGILLO
Hovo omo peAn g toéng (ta protected peAn €wvor omwe to private pEAN OAAQ
JPEPOVY OTAV KAT)POVOLLOVVTOLL)

class foo {
int x;
public:
void set (int w)

X = wW;

int readx()
{

return (x) ;
}
}i

Ot ovVaPTNOEL TOV LAOTOOVVTOL PEGH OTNV TOEN OmmG M set kot 1 readx vou
inline cvvaptnoceic.

H class foo gyet og pein: mv "wiwtikn" petafAnt (data item) 1, kot 6vo "dnpociec”
ovvapTNoELS set kot readx.
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-— Tlapaderypa

#include <iostream.h>
class foo {
int x;
public:
void set(int);
int readx();
void dsp();
}

void foo :: set(int w)

int foo :: readx()
{

return (x) ;

}

int main (void)

foo A; // AnAworn avtikeipevou A tunou foo
int z;
A.set(7); // Amovopn TLpng oTo X

z = A.readx(); // AiLapoacpa Tng¢ TLEQNG TOU X
cout << z << endl;
return (0) ;
}
// p34.cpp //

-— Tlapaderypo mvoka amo class.

#include <iostream.h>

class foo {
int x;
public:
void set (int) ;
int readx();
void dsprev(foo [], int);
void dsp(foo *, int);
};

void foo::set(int w)

int foo::readx()

{

return (x) ;

}

void foo: :dsprev(foo ar[], int n) // Avanodn epeavior
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for(int i =n-1; i> 0 ; i--)
cout << ar[i] .x << endl;
}

void foo::dsp(foo *p, int n) // Me xpnon deLk1y
{
for(int i =n-1; i> 0 ; i--) {
cout << p->x << endl;
pt++;

}

int main()

{
foo B[2], *p; // AnAwon 1oUu mLVORA
B[0] .set(17); // Apxi.ke¢ tLpeg
B[1].set(13); // e
B->dsprev(B,2); // Epgoavion

p = B;
p->dsp(p,2); // Epgavion pe deikiq
cout << "===" << endl;

return(0) ;

}
// p37.cpp //

-- [opaderypo

#include <iostream.h>
#include <string.h>

class Pelatis {

// IS LOTLKA OTOLXELQ

char name[30];

double xreo;

public:

// AnpociLa CTOLXELQ
long telefon;
void sname (char *);
void aname (char *);
void sxreo(double) ;
double axreo()

};

void Pelatis::sname (char *s) // Zwoeg TO ovopd TOU meAatn

{

strcpy (name, s);

}

void Pelatis::aname (char *s) // AvokTnon ovopoatog TOU MHEAATY

{

strcpy (s, name) ;

}

void Pelatis: :sxreo(double x) // Zwoe 10 XPEOG TOU MEAATT
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{
Xreo = Xx;

}

double Pelatis::axreo() // Avartnon XpPeoug TOU HEAATY
{
return (xreo) ;

}

int main()

{
Pelatis neos; // Anlwon oaviLkelpevou neos (tumou Pelatis)
char name[30];
double y;
neos.sname ("A. IILotoA&g") ;
neos.sxreo (85000) ;
neos.telefon = 987456;

neos.aname (name) ;
Yy = neos.axreo();
cout << "O meAatng " << name << " exeL xpeog " <<
y << " dpx." << endl;
cout << "TnAepavo " << neos.telefon << endl;
return(0) ;
}
// p65.cpp //
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Kawyovioromon (Encapsulation)

Kaowyoviomomon ewvat 0 unyovicprog mov “devel” Tov Kootk pall e To, SEGOUEVO Kot
To. Kpato oo@oAn amo eémtepikn mapeppfoocn N kotayxpnon. H xoyovAomomon
EMUTPENEL TNV ONUIOVPYLOL OVTIKELEVOL ONA. €VOL OVTIKELLEVO EWVOL U0, AOYIKN
OVTOTNTO TOV KOWOVAOTOLEL T OEGOMEVO KO TOV KMIKA TOV eMeEEPYOlOVTOL OVTOL TOL
dedopeva. e €vo. OVTIKEWEVO “gvoucOnta’ dedopeva Kol K®OKOG UTOPOLV Vo
dNAwBovv mg private (1O1OTIKA) Kot OV EIVAL TPOCTEAANCILO GE OTIONTOTE €EM OO TO
OLVTIKELLEVO.

AAEC TEPWMTMOGELS OTOV €YOLUE KayovAomomon: o) Ot petafAnteg mov dnAmvovrol
oe egva block dev ewvar mpoomelaoiueg ektog Tov block, f) v kKAnpovounkomra,
po Topayopevn taln (modt) dev gxel koo TpocPaong o€ private dedopeVa Ko

ouvaptnoelg g taénc-faocn (yoveoq)

Avtikeipevootpeong llpoypappatiopog

H c++ class ko n oyeon pe tov aviikelpevootpedn npoypapaticpo (AII) (Object
oriented progamming - OOP).

Eav eyovpe opioet pia class Pelatis (BAene mponyovpevo mapadetrypuo)

Pelatis neos;

A.I (OOP) C++

Avtikeievo M petafintn (instance) g taéng.

(object) Hopaderypo: neos

MebBodog Mo cuvaptnon perog (member function) tng Taéng.
(method) Hopoaderypo: Pelatis::aname()

[domta Eva otoyeto (petafAnm) g taéng.

(attribute) [Mopaderypa: Pelatis.telefon

Mnvopa-amootodn Mo kKAnon og cuvaptnon-pelog e tagng.
(message-send) Hopaderypo: Pelatis.axreo()

Mnvopa-taporapn  H tiun mov emiotpepeton amo pia KANGT GE GLVAPTNON UEAOG
(message-received)  (UMVUUO-OTOGTOAN).
Hopaderypa: y = Pelatis.axreo(), To unvopo coletal oty

petafintn y.
[Tep1Parrov To unvopoto 6To 0To0L EVOL OVTIKELLEVO UTTOPEL VOL
(interface) aVTOTOKPLOEL.

Hopaderypa: o "dnuocto” pepog g class Pelatis.
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YovopPTNOES AOpUNTOV - ATTOSOUNTOV

H ovvaptnon dopntn (constructor) €wotl po cuvoptnorn UEAOS TOV €XEL TO 1010
ovopa pe tnv class N v struct. Xe po class N Qo struct €wvol SLVOTOV
VO VTLOPYOVV TOAAEG GUVOPTNGELG-OOUNTOV OPKEL VO SLOPEPOVY GE TOVAUYLGTOV LLLoL
mopapetpo (Prene: Ymeppoptwon cvvoptnoemv) H cuvaptnon dountn kaieiton vo
ektelectel otav eva ovtikeylevo dnuovpyettat. O SoUNTNG SEV EMOTPEPEL KOLLLLOL

Tiun (dgv gyl TVTO KO gV evo void)
a) Obj();
obj (int a);

b) X(int x,int x);

c) CBasi();
CBasi (int a, char ch);

H ovvaptnon amodopntn 1 Katactposo (desctructor) €vol cuvopTnoT HEAOS TOV
gXeL T0 1010 ovopa pe v class adda emortot Tov yapoktnpa ~ (tilde) O amodountng

OV EMOTPEPEL KL TLUT (OEV €YEL TVTTO KO gV €vorl void)
a) ~O0bj();

b) ~X();

c) ~CBasi();
Ye kabe class 1 struct UTOpEL VO VITOPYEL LUIC LOVO GUVOPTNOT] OTOSOUNTY KO
dev epet kappo topapetpo. O amodountng KOAEITOL GTO GNUELO OV TEAELMVEL 1
"Com" TV aVTIKELEVOV.

—-— Tlapaderypo Sountn Kot 0modounT.

#include <iostream.h>

class Z {
int x;
public: Z() { cout << "Aopntng¢\n"; };
~Z() { cout << "Anodopntnc\n"; };

}i

int main()

{
Z ob; // Andwon avtikeipevou ob. KAnon tou dopntq

return(0); // KAnorn anodopntn (XKATOOTPOPeEn)
}

Amotelecua
Aopntng
Anmodopntng

-- Tapaderypo cuvapTnong SoUNTN OV YPNOLLOTOLEITAL Y10 VO OMGEL OPYIKT] TLUN
OTO OIWTIKO HEAOG X KOl GLVOPTIOTG OTOSOUNTY).
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#include <iostream.h>

class Obj {

int x;
public: Obj(int a); // Aountn¢ (constructor)
~0bj () ; // Anodopntng (destructor)
};
Obj: :0bj(int a) // Aouning
{
X = a;
cout << "Aopning x=" << x << endl;
}
Obj: :~0bj () // Anodopntng
{
cout << "Amodouning x =" << x << endl;
}

int main() {

Obj ol(l), // xAnon tou dountn yLo TO OVTILKELpevo ol
o2(2); [/ .. .. .. .. .. .. .. o2

return(0); // Zto onpueio €§{od0OU TOU NPOYPAPHOATOC

// rRoAgitaL o anodopning.
}
// g5.cpp //

Amotelecua
Aopntng x=1
Aopntng x=2
Anodopntng x =2
Amodopntng x =1

-- Topaderypo SoUNTN TOL ¥PNGLOTOIEL TV YPOUUN apyikonmomong (initialization
line) yio va d®om apykn TN € po LETABANTN LEAOC.

#include <iostream.h>

class Obj {

int x;

public: Obj() : x(0) {}; // 8o pe: Obj() { x =0; };
}i

int main() {
Obj o;

return(0) ;

}
// gla.cpp //
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[Mpoto exTEAEITOL O KOIIKOG LLETOL TO : KO GTNV GUVEXELN EKTEAELTOL O KMOOIKOG LECH
010 block Tov dountn (eav mepieyEl KOIKN).

—-—  Axoun gva TopadEyHo SoUNTN TOV XPGLUOTOLEL TV YPOULT OP)LIKOTOINGNG Y10l
VoL 00N OPYIKES TILES € UETUPANTEG LEAD.

#include <iostream.h>

class Obj {
int x;
char ch;
public:
Obj(int a,char b) : x(a), ch(b) {
cout <K x << " " <L ch;
};
};

int main() {
Obj o(3,'R'");

return (0) ;

}
// glb.cpp //

Amotelecua
3 R

—-— Axoun gva Topadelypo SounTn Tov YPNGLULOTOLEL TV YPOLULT OPYIKOTOGNG Y10t
va 06N OPYIKN TIUN o€ HeTafAnTeC pehn cuvOetng taéng.

#include <iostream.h>

class coord {
public:
int x;
int y;
coord(int a, int b) { x = a; y = b; };

}

class Obj {
public:
coord co; // avtikeipevo tunmovu coord
char mes[81];
Obj(int a, int b, char *s);

Obj::0bj(int a, int b, char *s) : co(a,b)
strcpy (mes, s) ;

int main() {
Obj o(5,6,"Dances with wolfs") ;

cout << 0.co.x <K " " << 0.co0.y < " " << o.mes << endl;

return (0) ;
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}
// glc.cpp //

-- To mopokat® mpoypappe dnuovpyel tpwo avtikeeve ol, 02 kot 03. Ta
AVTIKELEVO, dNplovpyovvTal pe TNV €€ng ogpa ol, 02, 03. To 03 KatacTpePeTaL PHETA
to pumiok tov if. Ta aviikeleva ol kol 02 KOTAGTPEPOVTOL ALYO TPV TEAEIWGEL TO
Tpoypaupe e v e€ng oepa 02, ol (avtiBeTa Le TNV GEPO TOV dNUIOVPYNONKAY).

#include <iostream.h>

class Obj {
int x; // private

};

int main() {
Obj ol, o2;

if (5 > 3) {
Obj o03;

}

// enefepyaocia

return(0) ;

AVTIKELPEVO MG TUPUUETPOL GE CUVOPTICELS

To TepaoO AVTIKEWEV®OV GE GUVAPTNOELS YIVETOL OTMG YIVETOL GE OAOVG TOVG TUTTOVG
dedopevov g C++

A) Me tun (call by value)

B) Mg dewktn (call by reference e deiktn)

I') Mg avagopa (call by reference pe avapopa)

A) Mze tiun (call by value)
obj X;
func(X);

void func(Obj W)
{
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}
- To avtikelpevo X avtrypogetal 610 avtikelevo W oAAd dev KaAettal o dounTng
(constructor)
- O amodountng KoAettol yio o ovTikelevo W oto tehog e cuvoptnong func
- Tuyov aAhayeg oto avikeyevo W peca oty cvvaptnon func AEN emdpovv 6to
KOA®V avTIKEEVO X.

B) Me deixtn (call by reference pe deixtp)
Obj X;
func (&X) ;

void func (Obj *W)
{

}
- Agv KoAeltor 0 SOUNTNG OVLTE O OITOOOUNTNG OlOTL GTNV CULVAPTNOT TEPVOEL M
dtevBouvon Tov X Kot oYL TO OVTIKEEVO X.
- Tuyov aAlayeg oto avtikelpevo W pesa otnv cuvaptnon func emdpovy 6to KoAwv
avtikeevo X.

I') Me avagopa (call by reference pe avagopa)
Obj X;

func (X) ;

void func(Obj& W)
{

}
- Agv KOAEITOL O SOUNTNG OVTE O OITOSOUNTNG Ol0TL GTNV GLUVOPTNGCT YPTOLLOTOLEITOL
TO GLVOVLHO ovTiKeevo (reference petafant) W tov X oyt to avtikepevo X.
- Tuyov aAlayeg oto avtikeyuevo W peca oty cuvoptnon func emdpovv 610 Kadmv
avtikeevo X.

Ddriec ovvaptnoeg (Eriend functions)

Ewat duvatov 6e cuvaptnoelg un-pein va gyovv mpocfaon ot "diwtika" (private)
HEAN LOG TOENG OTOV LTEG ONAMVOVTOL MG PIAEG GLVOPTNGELS. Mia @A Guvaptnon
exel mpooPaom oe oAa ta "drwTika" kot "dnupocta” pein pog taéng. To mpwtoTvmo
™G PIANG GLVOPTNONG ONAMVETOL LEGH OTNV TAEN HE TpoBepa tnv Aeén £riend.

#include <iostream.h>

class Z {

int x;

public:

Z(int a) { x = a; };

friend int showx(Z ob) ; // AnAworn @LArn ouvaptnor
}i
int showx(Z obj) // YAomoinon ¢@LAng ouvaeptnoq
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{
cout << obj.x; // npooPaon oe private petafAntn pelog x
Tou obj

}

int main()

{
Z ob(4); // AnAworn avitikelpevou o (x = 4)

showx (ob) ; // KAnon 1n¢ @LAng ouvoapInong

return(0) ;
}
// g39.cpp //

Amotedeopa
4

YtoTiKo pern (static members)
Q)¢ static pmopovv va OMA®OOVV OVTIKELEVO KOl GUVOPTNGELS.

a) ANA®OMN CTUTIKOV OVTIKELEV®V
static int a;
static Obj b;

B) ANA®GN GTOTIKNG GLVOPTNGNG
static int getx();

Q¢ otatikeg (static) emong pumopovv va dniwBouvv petaPinteg (static data
members) Kot GuVOPTNGCELS e (static member functions) o€ o class.

2TOTIKEC NETUPANTEC NEAN
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Otav o petaPintn oniovetolr o¢ static oe o taén (static data member) o
HETOQPOCTNG KPOTO HOVO Hiol "KOmia" avtng ¢ HetafAnng v oot potpaloviot
oAd Tl avTiKEeEVa TG tang. Movo pia "koma" TG oTaTIKNG HETOPANTNG VITapPYEL
aveEAPTNTOG OO TO OGO OVTIKEEVO aVTNG TG Taéng dnpovpyovvtat. Kot' avtov
TOV TPOTO OAQL TOL OVTIKELEVO QLTNG TNG TAENS YPTOLULOTOLOLV TV 1010 LETOPANTN.

class Obj {
;tatic int x;

}i

int Obj: :x;

H otatikn petafintm vaopyel mpv amo Ty SNUIOVPYLE TOV TPMTOV OVTIKELEVOD
aVTNG TNG TAENG Kot ACUPOVEL TN OPYLIKT TN UNOEV.

-- Mopaderypo, Zratikng petafAntg nekog taéng

#include <iostream.h>

class Obj {
static int x; // Ztatikn petafAntn pedog
public:
Obj() { };

void setx(int a) { x = a; };
int getx() { return(x); };
int Obj: :x;

int main()

Obj o,b;

cout << o.getx() << endl; // 0
o.setx(5) ;

cout << o.getx() << endl; // 5
cout << b.getx() << endl; // 5

return(0) ;

}
// gl5.cpp //
Amotedeopa

0

5

5

LTOTIKEC GUVOPTNOCELS uﬁ)\.ﬂ
O1 otatikeg cvvaptnoelg pog tagng (static member functions) gyovv mpocPacn povo
0€ OTOTIKEG PETAPANTEG VTG TG TAENG, Kol dev €yovv this dewktn. Mo otaTiKn
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oLVOPTNON OV UTOPEL VO €YEL Kol WUN-0TOTIKY (non-static) version Tng 190G
ocvvaptnone. Exouvv meplopiopevn ypnom Kot ypreIHOTOVVTIOL Yo TV 0PYLIKOTOINGoN
OTOTIK®V HETAPANTOV TPV OO OTOLONTOTE SN UIOVPYLO OVTIKELLEVMV.

-- [opaderypo, Ztatikng cvvaptnong Lehog Taéng.

#include <iostream.h>

class Obj {

};

static int x;

public:

Obj() { };

static void setx(int a) { x = a; };
static int getx();

int Obj::x;

int Obj::getx()

{
}

return (x) ;

int main()

{

}

Obj A, B; // To A xatL B poipalovial tnv HeTAPAnTn X

Obj::setx(3);// Ene.dn n setx eiLvaL static dev xperaletal
// avitireipevo va eviedeocdel

cout << "Tou A 10 x = " << A.Obj::getx() << endl;
cout << "Tou B 10 x = " << B.getx() << endl;
A.setx(5) ;

cout << "Tou A koL B 10 x = " << Obj::getx() << endl;

return (0) ;
// g85.cpp //

Amotelecua

Tou A 10 X

3

Tou B to x = 3
Tou A KatL B to x =5

const km volatile ovvaptnesic pein

O

GUVOPTNOELS HEAN pmopovv vo dnAwbovy wg const 1 volatile 1 const

volatile.

volatile aVTIKEWPEVO UTOPOVY VA EKTEAEGOVV Lovo volatile cuvoptnoelg
HEAT.

volatile cuvaptnoelg pekn pmopovv va ekterectovy amo volatile kot
un-volatile avtuceipeva.

const QVIIKEEVO UTOPOVV VO EKTEAECOVV [LOVO const GUVOPTNGELS LEAT.

const GLVOPTNGELS LEAT UTOPOVV Vo, EkTEAECHOLY 0o const kot
UN-const OVTIKELLEVOL.
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ZuvoytlovTog EXOVLE:

OK OK Err OK OK
Zuvaptnon-pedog: cC c p-c v v
AvTtiKkELpEVO : ¢ B-c c v Bn-v

onou c¢ = const, v = volatile,
p-c = pn-const, p-v = pn-volatile

Ot mopomave kavoveg oLvOlLOVIOL OTOV OVTIKELUEVE KOl
dniwvovtal g const volatile.

OK OK OK OK Err

TuvapTnon-peAog: ¢-v. C-v C-V  C-V  OCV
AVTLKELPEVO 1 c-v v c ocv c-v

onou c-v = const volatile,
ocv

GUVOPTNGELS

oute const, oute volatile, oute const volatile

Ot const cuvaptTNGELG-PeA eV LTOPOLV Vo LETOPAAOVY LETAPANTES LEAT.

-— Tlapaderypo ONAmong cuvoptnoE®V-LUEA] WG const N volatile:

class Obj {
public:
int x;
Obj(int a) { x = a; };
void setxc(int a) const;
void setxv(int a) volatile;
void setxcv(int a) const volatile;

};

peAn

-— Tlapaderypa, const cvvapmon-perog (H const ocuvaptnon pelog getx dev

umopet va aAAaEeL TV HETAPANTN X pedog TG class)

#include <iostream.h>

class Obj {
public:
int x;
void setx(int a) { x = a; };
int getx() const;

4

int Obj::getx() const
{

// x = 33; // DNRAGOXZ // Aev pnopet va oAAafel TLpn oe
// Obj::setx(55);// NAGOT \\ petaPAnteg-pedn Aoyw tou const

return x;
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}

int main()

{
Obj A;
A.setx(6);

cout << A.getx() << endl;

return(0) ;
}
// g20.cpp //

Agwtng this

Otav por cuvapTNOoT HEAOS KOAELTAL, OVTOMOTO TTEPVOLEL KOL L0l OLPOVIG TOPOLUETPOGS
OV EVOIL EVAG OEIKTNG OTO GVTIKEUEVO TOL ONUIOVPYNGE TNV KANoT. O O1KTNG 0VTOG
ovopaleton this pointer. O deiktng this gpappoletol LOVO GE GUVAPTNCELS LEAT.
Ov otatikeg (static) kot o puieg (friend) cvvapnNoElg OV €XOVV TOV OEIKTN
this.

-—  Tlopaderypa. To mpoypappo vmwoloyillel TO TETPUYMOVO €VOC OVTIKELLEVOD
(petafAnm x)

#include <iostream.h>

class Obj {

int x;

public:

Obj(int a) { x = a; };

int getx2(); // ouvaptnon pedog

int Obj::getx2() ({
int b;
b = (this->x)* (this->x); // 810 pe: b = x*x;
return (b) ;

}

int main()
{
Obj A(3); // AnAwon avtikeitpevou A. x = 3;
int k;
k = A.getx2();// To A raAeL 1V getx2 ouvaptinon-pelog KAl
// mepv& tov deiktn this nou desixvelL oto A.
// Ynoloyi.opog¢ toU x*x
cout << k << endl;
return(0) ;
}
// g37.cpp //

Amotedeopa
9
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-— Topaderypa. Emotpoen aviikeipevov omo cvvoptnon pe dosiktn this. To
TPOYPOULO TPocOeTeEl evav ekepoto o€ v aviikelevo (petafinmm x). To
avtikelpwevo *this mov emotpepet 1 cuvaptnon RetObj evar 10 avtikeyevo mov

ONUIOVPYNGE TV KANGN.

#include <iostream.h>

class Obj {
int x;
public:
Obj(int a) { x = a; };
Obj RetObj(int a);
int getx() { return(x); };

Obj Obj::RetObj(int a) {
this->x = this->x + a; // &0 pe: x =x + a;
return (*this) ;

int main()
Obj A(3); // AnAworn aviikeipevou A, x = 3;

A .RetObj(10) ; // To A dnupioupyeL 1nv KAnon tng¢ RetObj
// Ymoloyiopog x + 10
cout << A.getx() << endl;
// Epeavion veag¢ TLENG TOU X OTO A.

return(0) ;
}
// g38.cpp //

Amotedeopa
13

Agikteg o€ pehn talng (pointers to class members)

Evag deiktng oe pelog taéng €val £vog €101KOG OEIKTNG OV OELYVEL GE €V, LEAOG
TaENG YEVIKO, KOl O)L OE EVA LEAOG EVOC AVTIKELLEVOL oVTNG TNG Taéng. Ot de1KTeG o€
peAn ta&ng HTopovV va OEEOVY HOVO GE LEAN UG optopevns tagng. Ot dgikteg og
HeAN ToENG ONAMVOVTOL LE TOV TEAESTY] & = *

o) int Obj::*data; // O deixrtng data duvatal va deitfeL og int
// petapAntn perog¢ tn¢ tafng Obj.

b) void (STR::*fn) (); // O desiking fn duvataL va deLfeL o
// void ouvaptnon pelog¢ XWPLS
// mapapetpoug tn¢ tafng STR.

Y) long (X::*pF[2]) (char); // ODu.vokag¢ pF ano dvo deiLkteg-oe-

// peAn. O degixkteg OduvavialL va deitfouv oe long
// ouvaptnoei¢ pelAn pe piLa char mapapetpo tn¢ tafne X.
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[No va grovpe mpooPacn o€ HEAN OTAV YPNOULOTOIOVVIOL OEIKTEC-GE-ILEAT] TIPETEL
KOVOVUE XPNOT TOV TEAECT®V .* 1 =>* O Teheotng . * YPNCLLOTOIEITOL OTOV
YPNOLOTOIOVUE OVTIKEWWEVO. O TEAEGTNG —>* YP1GIUOTOLELTOL OTALY YPTCUYLOTOLOVLE
OEIKTN OE OVTIKELEVO.

-- [opaderypo dewktn oe petafAntn perog-taéng

#include <iostream.h>

class Obj {
public:
int x;

};

int main()

{

int Obj::*pti; // AnAwon deirin-oe-pelog
pti = &0bj::x; // O BdeLrIng deLXVeEL OTO X
Obj A; // AnAworn avTLKELPEVOU
A.x =5; // x =5

cout << A.*pti;// IpooPaocn oT0 X PECW TOU deLKIN-OE-HEAOC
Obj *pA; // AnAwon &eikTI PA OTO GVTILKELPEVO A
PA = &A; // O deirtng pA deLxveL oto A

cout << pA->*pti; // NpooPaocyn 610 X PECW TOU
// Beirin-oce-pedog
}
// g32.cpp //
Anotelecua
5
5

-— Tlapaderypo e OEIKTEG G€ UETAPANTEG KO GUVOPTNGELS LEAT] TOENG

#include <iostream.h>

class Pers {
public:
int nr;
void set(int a) { nr = a; };
int get() { return(nr); };

};

int main()
{
// Andwocei.¢ SeLkTwv oe peAn tn¢ tafng Pers
int Pers: :*pnr;
void (Pers::*ps) (int) ;
int (Pers::*pg) ():
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// OL deirteg deLxvouv oe peAn

pnr = &Pers::nr;
Ps = &Pers::set;
Pg = &Pers::get;

Pers P1, P2; // Avt.reLpeva Pl raL P2
Pers *pPl, *pP2; // pPl koL pP2 SelKTe¢ OF OAVILKELP Pers

(P1.*ps) (3); // 810 pe Pl.set(3)
(P2.*ps) (9) ; // P2.set (9)

// Epeavion KAVOvTag XPNon Tou SeLKTEC O pednq
cout << "Tipe¢ pe deixktn oe peAn\n";

cout << Pl.*pnr << " " << P2.*pnr << endl;
cout << (Pl.*pg) () << " " << (P2.*pg) () << endl;
pPl = &P1; // O dgixtng pPl JeixveL oto Pl
pP2 = &P2; // O deixtng pP2 JeixvelL oto P2

(pP1->*ps) (23); // 8.0 pe pPl->set(23)
(pP2->*ps) (29); // pP2->set (29)

// Ep@avion KAvoviog XPnon TOUu S&LKTII OFf OVTILKE LPEVO KAL
// tou BeLxtn oe HEAq

cout << "Tipeg¢ pe SeLKRIN-CE-OAVILK KAl JeLKTn oe peAn\n";
cout << pPl->*pnr << " " << pP2->*pnr << endl;
cout << (pPl->*pg) () << " " << (pP2->*pg) () << endl;

return(0) ;
} // g30.cpp //
Amotelecua
Tipeg pe OeLKTN O HEAY
3 9
3 9
Tipeg pe d€LKIN-CE-QAVTILK KOl O€LKIN O HEAn
23 29
23 29

-- Tlopaderypa, TVoKo 0o OEIKTEG GE GLVAPTNGELS LEAN.

#include <iostream.h>

class Pers {

public:

int nr;

void set(int a) { nr = a; };

int get() { return(nr); };

int getd() { return(nr+nr); }; // A.mA&
}

int main()

{
// AnAworn nmivorka deiktwv (dvuo keAia) oe int ouvaptnoeilg
// (xwpi¢ noapapetpoucg) mou gival peAn tn¢ tafng Pers
int (Pers::*pg[2]) ()

// OL deirteg deLxvouv oe peAnq

138




TEI-®ecorovikng, Tuqpa [IAnpogopikng  Maoyding Péring, C++ Eyyepidio xoar Acknoelg, 1998

&Pers: :get;
&Pers: :getd;

Pg[0]
Pgll]

Pers P; // Avtike.pevo P
Pers *pP; // pP &e.KR1In¢ Og aviLlKeLpeva Pers

P.set (3);
// Eppavion KAvVoviog XPNon TOU IMLVOKN OHO SeLKTIeq OF

// ouvaptnoeiLg HeAq
cout << "Tipeg pe deitktn oe peAn\n";

cout << (P.*pg[0]) () << " enmi. 2 = " << (P.*pg[1l]) ()
<< endl;
PP = &P; // O dgixtng pP deixveL oto P

pP->set (23) ;

cout << "Tipeq¢ pe SeLKRIN-CE-OAVILK KAl O€LKTN og peAn\n";
cout << (pP->*pg[0]) () << " emL 2 = " << (pP->*pg[1l]) ()
<< endl;

return(0) ;

}

// g3l.cpp //

Amotedeopa

Tipeg pe de KT O& HEAq

3 ent 2 =6

Tipeg pe deLKTIN-0CE-OVTILK KOl O€LKTIN O HEAnN
23 eny. 2 = 46
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Yrneppoptoon Teheotmv

EKT0¢ om0 GuvopTNoES UTOPOVUE VO LTEPPOPTMGOLUE KOl TEAECTES (Operator
overloading) woTe Vo EKTEAOVV E101KEG AEITOVPYIEG GE AVTIKEIUEVA TAEEMV TOV EXOVUE
onuovpynoel. H vmeppoptmor TEAEGTMV YIVETOL LE GLUVOPTNOELS KOl SNAMVOVTOL (G

eéne:

a) tumog¢ operator rteAeorng();

b) tumog¢ operator teAeortng(mapapetpot) ;
[Mopaderypato

a) Obj operator++();

b) int operator==(0bj a,Obj b);

[Topadetypo VTEPPOPTMOONG TEAESTN + L€ GLVOPTNON HEAOG OOTE VO EWVOL

duvatov va mpochetovpie o€ eva avtikelpevo A tang Obj evav akepato
(Obj B = A + akepauo;)

#include <iostream.h>
class Obj {

int x;

public:

Obj(int a) { x = a; };
int getx { return(x); };
Obj operator+ (int w);

j Obj::operator+(int w) // Yneppwptwon TteAeotq

Obj tmp(0) ;
tmp.x = x + w; // &0 pe: tmp.x = this->x + w;
return (tmp) ;

int main()

{

}

Obj A(6), B(0);

B=24A+7; // 810 pe: B = A.operator+(7);
// To aviikeLpevo A dnuLoupyel TNV KAQRonq
cout << "To x tou B = " << B.getx() << endl;

return(0) ;

Amotelecua
To x tou B =13

TEAEGTES TOV UTOPOVYV VU VAEPOOPTWOHOVY

= (UOVO LE GLVOPTNOT-UEADQ)

== > < >= <=
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++ --  IlpoBepa my. ++o0  --o
clastype operator++(); // Hpwtotuno
clastype operator--(); // Hpwtotumo

Embepo ny. o++ o--
clastype operator++(int); // Hpwtotumo
clastype operator--(int); // HNpwtotumo

new delete

[1 (novo pe cuvaptnon-pHerog)
tuno¢ tumog¢: :operator[] (int x) // Hpwtotumo

{
}

() (uévo pe cuvapTnon-peAog)
->  (HOVO pEe GLVAPTNON-UEAOG)

, (koppa)

<< insertion operator (wopepUPoAEL YOPOKTNPES GE L0 POT))
Emwepoida cuvaptmong
friend ostream &operator<<(ostream& stream,Obj o)

{
}

>> extraction operator (Eayel YOPOKTNPES OO LU0 POT))

Emikepalido cuvaptnong
friend istream &operator>>(istreamé& stream,Obj o)

{
}

Otteheotec =, [1, (), =-> VTEPPOPTOVOVTOL LOVO [LE CUVAPTNCELS-LLEAT.
Otteheoteg . ::  .* 2 OgV UTOPOLV VO VTEPPOPTM®HOLV.

O1 6LVEPTNOELS VITEPPOPTOCC-TELEGTOV UTOPOVV VU ELVOL:

a) cvvoptnoelg pekn (member functions)

B) eireg cvvaptnoelg (friend functions)

Y) ovvaptnoel un-peAn (non-member functions)(ce oavtnv TV TEPMTOON Ol
GLVAPTNCELG EXOVV TPOGPACT) LOVO GE SN0 LLEAT TNG class)

- O tpomog PB) mapafralel v pePEL TNV apyN TNG KOWYOLAOTOWONG KOl O TPOTOG )
mopafralel Katdeopo TNV apyn TS KOYOVAOTOMGONG.

-— Topaderypo, Yrep@optnong TEAEGTOV LUE CLVAPTNOT HEAOG, LE QIAT GLVOPTNON
KO UN-HEAOG GUVOPTNOT
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#include <iostream.h>

class Obj { // Tafn

int x;

public:

int z;

Obj (int a,int b); // Aouning
void Obj::get(int& x, int& b);
Obj operator- (Obj &o) ;

friend Obj operator* (Obj &ol, Obj &o2);

// friend Obj operator” (Obj &ol, Obj &o2);

j::0bj(int a, int b) // Aopntng

X = a;
_b;

N
|

void Obj::get(int& x, inté& b)

// AvtlL

x = Obj::x; // XpeialetaL o teAeotng Ogag yLa va

Tou +

// fexwpileL 1 mOpApETPOC X amo 1o X Tn¢ class

b =2z;

Obj

int

int

Obj tmp(0,0);
tmp.x = x - o0.x;
tmp.z = z - 0.z;
return (tmp) ;

j Obj::operator- (Obj& o) // Zuvaptnon pedog

operator* (Obj &ol, Obj &o2) // ®iAn ouvaptnon

Obj tmp(0,0);
tmp.x = ol.x * 02.x;
tmp.z = ol.z * 02.z;
return (tmp) ;

operator>(Obj& ol,0bj& 02) // Mn-pelog¢ ouvaptnon

return(ol.z > 02.z ? 1 : 0); // HpooPaocyn povo oe public

// npehn
main ()

Obj A(2,3),B(9,8),C(0,0);
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int x,y;

C=B - A; // KAnon 1tng¢ ouvaptnong operator-
C'get(XIY);

cout < "C.x = " KK x <K<K " C.z =" << y << endl;
C =A * B; // KAnon 1n¢ ouvapinong operator*
C.get(x,y);

cout < "C.x = " <K<K x <K< " C.z =" << y << endl;

if (B > A) // KAnon tng ouvaptinong operator>
cout << "To B.z peyodvutepo tou A.z" << endl;
else
cout << "To A.z peyadutepo tou B.z" << endl;

return (0) ;

}
// g9.cpp //

Hoepotnpnosig
H eviohn C=B - A; umopel va ypoeel Kot g C B.operator- (A4) ;

Heviodn C=B * A; umopelva ypagel kol g C = operator* (A,B) ;
H ocvykpion (B > A) pmopel vo ypoapel Kol oG (operator>(B,A))

Avtiypa@eas Aopntng (copy constructor)

Otav €vo OVTIKEWLEVO YPNCULOTOLELTAL Y10 VO, OMGEL TIUN GE EVOL OAAO OVTIKELUEVO

ToTE gkTEAELTON bit TPOC bit avTiypon.
Obj A, B;

B =A; // Bit npog¢ bit avtiypagn tou A oto B.
// To B giLvalL GKPLPBEG AVTILYpPOPO TOU A.

Av o mpoypoppotiotng Oedel Vo KOVEL WHEPIKT OVTIYPAPT OTO OVIIKEYLEVO GE
AVTIKELEVO TOTE Ogv evar emiBopuntn 1 bit Tpog bit avtiypoen.

H bit wpog bit avtrypagn dev €vot emBLUNTN ETIONG OTAV TO, AVTIKELEVO OECUELOVY
pvnun Koto Ty dnpovpyle tovs.  Av vmofecovpe OTL TO GVTIKEWLEVO A g)et
deopevoel pvnun tote pe v bit mpog bit avtiypaen tov A oto B, 10 aviikeipevo B
YPNOOTOEL TV WL pvnun tov ypnotponoet 1o A.  Eve Oo enpene to B va
YPNOUOTOIEL TNV O1KN TOV puvnun. Em mieov eav kataotpagel 10 A 10TE €ElevBepmvel
TNV LVNUN LE CLVETELN VO KATAGTPEPEL Kol To B.

To 1010 TpoPANpna SNUIOVPYELTAL GE AKOUT VO TEPITTOGELS:
a) Otov evo OVTIKEIUEVO A TEPVA G TOPAUETPO GE GLVAPTNGCT TOTE dNULOVPYELTOL
eva avtiypago tov A to B. To avrtikeipevo B kotooctepeton pOALG TeEAEioN 1M

EKTEAEOT TNG GvvapTNong func.
Obj A;

func (3) ;
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void func (Obj B)
{

}

B) Otav po cuvaptnon emotpepsl aviikeyevo. H cuvaptnon func emotpepet eva

avtikeevo tomov Obj. To temp avTiypoaeTol 6To A KO LETO KOTAGTPEPETAL.
Obj A;

A = func();

Obj func()

{
Obj temp;

return (temp) '

To mponyovpevo TpoPAnpa AVVETAL LE TOV AVTLYPOPEN-OOUNTY (COpy constructor) Kot
EYEL TNV HOPON:

ovoua_tafng(const ovopa tafng &ob) {
owpa dountn
}
Otav  vmopyel GLVOPTNON  AVILYPOPENG-OOUNTNS O upetappootng (compiler)
YPNOUOTOIEL TOV ovTlypagea oountn (avit g bit mpog bit avriypaen) otav
YPEWLETAL EVOL OVTIKELLEVO VOL OPYLIKOTOUGEL EVOL AALO.

-—  Am\o mopaderyo xpnonS CUVOPTNONS OVILYPAPEA-OOUNTN.

#include <iostream.h>

class Obj {

int x;

public:

Obj (int a); // Aopning (constructor)
~0bj () ; // Anodoupntn¢ (destructor)

Obj (const Obj& o); // Aviiypapeag¢-Aountng
// (copy contructor)
Obj: :0bj(int a) // Aouning
X = a;
cout << "Aopntng=" << x << endl;
Obj: :0bj(const Obj& o) // YAomoinon tou Avilypagpea—-Aopntn

X = 0.X;
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cout << "AvTtiypagpeag-Aopntng=" << x << endl;
}

Obj: :~0bj () // Katoaotpopeag
{
cout << "Kataoctpopeag=" << x << endl;

}

void func(Obj ob) // Zuvaptnon un-pelog
{

//
}

int main()
{ Obj o1 (5);
cout << "\n----- Optv tnVv KAQon ----- \n";
func(ol); // xAnon pe tipn (call by value)
cout << "\n----- Meta Tnv RAfnon ----- \n";
return(0) ;

}
// g88.cpp //

Amoteleopa Apaon

Aopntng=>5 - Obj ol (5)

————— Oputv tnv KAnon -----

Avtiypoapeag-Aopntng=>5 - To ol aviiLypapetal Ooto Ob
Kataotpopeag=5 - To ob kataotpepetTal

————— Meta tnv KAnon -----
Kataotpopeag=5 - To ol kataoTpepPeTAL

-- Tapaderypo, Aviypo@eo-ooUnTn Kol VIEPPOPT®OT TeEAeOT = Tao avTIKEEVA
KOVOUV SUVOULKT ¥PNON UVIUNG.

#include <iostream.h>
#include <conio.h>
#include <stdio.h>
#include <string.h>

class Obj {
char *mes;
public:
Obj (char *s); // Aopnince (constructor)
Obj (const Obj& o); // Avtiypageag-Aountng
// (copy contructor)
~0bj () ; // Kataoctpogeag (destructor)

char *get();
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Obj operator=(Obj &o); // ¥Yneppoptwon teAeotn =
}i

char* Obj::get()
{

return (mes) ;

}

Obj Obj::operator=(0Obj& o) // ¥Yneppoptworn teAeoctn =
{

cout << "\n-- Meoa otnv ouvaptnon --" << endl;

cout << "KaAdv avrtikelpevo this->mes=" << this->mes
<< endl;

cout << "AVTLKELHEVO WG NMOpOpeETpPOo o.mes=" << o.mes
<< n\nn ;

delete mes;

mes = new char [strlen(o.mes)+1];
strcpy (mes,o.mes) ;

return (*this) ;

Obj: :0bj (char *s) // Aouning
int a;
a = strlen(s);;
mes = new char [a+l]; // +1 yia tov teppatiko Xopoart ‘\0’

strcpy (mes, s) ;
cout << "Aopning=" << mes << endl;

Obj: :0bj(const Obj& o) // Aviiypapeag-Aountng
int a;
a = strlen(o.mes);
mes = new char [a+1];
for(int 1 = 0; i <= a; i++) mes[i] = o.mes[i];
cout << "Avtiypagpeag-Aopning=" << mes << endl;
Obj: :~0bj () // Katoaotpopeag
cout << "Kataoctpopeag=" << mes << endl;
delete mes;

int main()

Obj ol ("CROSS ROAD"), o2 ("BLUES"); // KAnon dopntr
// yia 1o ol koL o2

02 = ol; // KAnon tn¢ OUVOAPTINONC-UNEPPOPTWOI TeAeotn =

cout << "\n------ Meta tnv RAnon \n";
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cout << "o02 message=" << o2.get() << "\n\n";

return (0) ;

}
// g4.cpp

Amotelecua
Aopntn¢=CROSS ROAD

Aountn¢=BLUES

-- Meoca otnv ouvvaptnon --

KoaAdv avtikeitpevo this->mes=BLUES
AvTLKELpeEvVO WG nopopetpo o.mes=CROSS ROAD
Avtiypapeag-Aountng=CROSS ROAD
Kataotpopeag=CROSS ROAD

______ Meta tnv KAnon
o2 = CROSS ROAD

Kataoctpopeag=CROSS ROAD
Kataotpopeag=CROSS ROAD

IIpoctatsvopusva (protected) nein os class

Otav eva perog oe g class dnhwvetol o¢ protected onpawvel ott AVTO TO
UELOG EVOL TPOCTEANCT|LO LOVO OT0 GLVAPTNOES HeAn. Ewot onwg eva private
LEAOG OAAQL OLOLPEPEL OTOALV KAT|POVOLLELTAL.

Kinpovopnkotnta (Inheretance)

H xnpovopunkotnta €wor €va KLPLO YOPOKTNPIOTIKO GTO  OVTIKELLEVOGTPEPT
TPOYPAULOTIGHO. H KANpOVOUNKOTNTO EMTPETEL TNV SNLOVPYLOL IEPAPYLUG OO TAEELG
(classes) apylovtag amo TNV MO YEVIKT TPOYWPOVTIOS TPOS TNV 7o €dikt. [ va
EYOVUE KANPOVOUNKOTNTA TTPETEL TPMOTA Vo, opioovpe o toEn Poaon (base class) N
omoto. 0ptlEL TIG YEVIKES WO10TNTES Y10 OAQL TOL AVTIKELLEVA TOL ool Ba waparyBovv amo
v Baon. (H taén Paon ovopaletor kou tagn "yovéag" (parent class))

Ot tagelg mov mapayovtor amo v Pacn ovopalovror mapoyopeveg taelg (derived
classes). (H mapayouevn ta&n ovoualetal kot taén "modol") Mo mapayopevn class
TEPLOUPAVEL OAQL TOL YOPOKTNPLOTIKO TNG YEVIKNG Taénc-facn kot oty cuveyeld
TPOGHOETEL 1O10TNTEG TTOV EVAL EOIKEG GTNV TAPAYOUEVT TOEN.
class napayopevn _taln : <tuvmo¢_nmpoofaocng> Baon {
// B¥nAwoceL¢ PeAWV HMOPAYOREVNC
};
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O rtumog¢ _npooBaocng €Ol O TPOMOG LE TOV OMOO T TOPAYOUEVH KANPOVOLEL
SIKO®LOLTO, Ao TNV POoT) KO ITOPEL VoL ELVAL:

public Ola ta public pein tov "yovea" HBa evor public kat 610 "mwodt”
mov t0 KAnpovopel. Olo ta protected pein tov "yovea" Ba ewvon
protected oto "maudl". Ta private pein tov "yovea" mapopevouv
private otov "yovea" kot dgv gwvor Tpocrelacnpo 6To "Toudt”

private  Ola ta public Kot protected pein tov "yovea" Oa ywvouvv
private peAn oto "modt".

protected Olo t0 public kot protected pein tov "yovea" Oa yivouv
protected peln oto "modt".

- Eav Aewmel 0 tunog_npooBaocng 1ote €E' Opiopov vol private.

Hopadstynotao LEPUPYELNC TOEEMY

o) _Zwo_
/1 0\
Tata Apvi Ayedoada
B) OLKLOaKN_ZUOCKEUY
/ \

Kouliva WuyeiLo
Y) Zwo_Enpog Zwo_YdpoP Lo
Zwo_Ap¢pLBLo
(Batpaxog)
-- [opaderypo, KAnpovopkotntog
Oxnpa

/ \
Kovupoa ®optnyo

#include <iostream.h>

class Mac { // Tafn Paong, Oxnua
int le; // pnrog oce p
int hp; // Loxug oe odoya
public:
set le(int 1) { le = 1; };
set_hp(int p) { hp = p; };

int get _le() { return le; };
int get hp() { return hp; };
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};

class Car : public Mac { // Hopoayopevyn tafn, emiPatiko
int seats; // xafnopata
public:
set_seats(int s) { seats = s; };
int get_seats() { return seats; };

};

class Track : public Mac { // Hapayopevn tafn, ¢eoptnyo
int load; // gpoptiLo oe tovoug
public:
set_load(int lo) { load = lo; };
int get_load() { return load; };

int main()
Car A; // emipatiko A
A.set_le(6);
A.set_hp(75);

A.set_seats(8);

cout << "To autoxivnto exeL " << A.get hp()
<< " adoya toxu\n";

Track F; // goptnyo F

F.set_le(6);
F.set_hp(75);
F.set_load(14);

cout << "To gopinyo exeL " << F.get_ load()
<< " tovoug ¢optiLo\n";

return(0) ;
}
// gll.cpp //

-- Hopaderypo, KAnpovopwkotnta [MoAraning Baone. H mapayopevn taéng

KANPOVOLEL OO TOAAESG POGELS.
Bl B2

\ /
n

#include <iostream.h>

class Basil {
int x;
public:
setx(int a) { x = a; };
int getx() { return(x); };
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class Basi2 {
int y;
public:
sety(int b) { y = b; };
int gety() { return(y); };
};

class Paragomeni : public Basil, public Basi2 {
public:
getxy(int &a,int &b) { a = getx(); b = gety(); };
// AiraiLepo omo KAnpovopLa yiLoa mpoofacrn oe public
// ouvaptnoeiL¢ peldn tn¢ Basil kot Basi2

};

int main()

{

Paragomeni ob;

ob.setx(4); // AlxalLwpa ono RANPOVORLA YylLa Hpoofoon oe
ob.sety(15); // public ocuvaptnoei¢ tn¢ Basil kot Basi2

int a,b;
ob.getxy(a,b); // amo tnv "mapoayopevn"
cout << a << " " << b << endl;

return(0) ;

}
// g40.cpp //

Amotelecua
4 15

--  Topaderypa, Kinpovopwkotnto IToAloming Boaong. H mapoayopevn toén

KANPOVOLEL OO TOAAESG POGELG.
Bl B2

\/
n

#include <iostream.h>

class Basil {
protected:
int x;
public:
int getx() { return(x); };

};

class Basi2 {
protected:
int y;
public:
int gety() { return(y); }:
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class Paragomeni : public Basil, public Basi2 {
public:
setxy(int a,int b) { x = a; y = b; };
// AlRaLepa ano KAnpovopLa yLo npoofoacn oe protected
// petaPAnteg pedn x, y tnc¢ Basil kot Basi2
}i
int main(void)
{

Paragomeni ob;

ob.setxy (4,15) ;

int a,b;

a = ob.getx(); // ano rRAfnpovoptia tng¢ Basil
b = ob.gety() ; // amo rAnpovopta tng Basi2
cout << a << " " << b << endl;

return(0) ;
} // g4l.cpp //

Amotedeopa
4 15

-- Toapaderypa, [Horhaming Kinpovouikomrag. H mapayopevn toén swvor Poon
YLl 0AAT TTOLPOLYOLLEVT).
A

I
B
I
r

#include <iostream.h>

class Basi {
int x;
public:
void setx(int a) { x = a; };
int getx() { return(x); };

};

class Paragomenil : public Basi {
int y;
public:
sety(int a) { y = a * getx(); };
int gety() { return(y); };

}i

class Paragomeni2 : public Paragomenil ({
int z;
public:
setz(int a) { z = a - gety(); };
int getz () { return(z); };
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int main()

{

Paragomeni2 ob;
ob.setx (4) ;
ob.sety (15) ;
ob.setz (96) ;

int a,b,c;

a = ob.getx() ;
b = ob.gety() ;
c = ob.getz() ;
cout <K a << " " <K<K b<k< " " <K c <L endl;

return (0) ;

}
// gd42.cpp //

Aopnteg - Arodountes ko Kinpovoukotnta

Ewat duvartov pa "Baon" taén va gyl dountn, ormg Ko o "wapayopevn” taén vo
gxet dountn, N Kot o1 6vo (PaoT Kot TOPUYOLEVT)) VO EXOVV OOUNTY).

Otav €vol OVTIKELPEVO OO L. Topoyopevn taln dnmpovpyesttor tote Oo exterechet
TPAOTA 0 SOUNTNG TNG POONG KO LETO O SOUNTNG TNG TOPOYOUEVNC.

Otav €vo. TOPOAYOUEVO OVTIKEWUEVO "TEAEIOVEL' TOTE EKTEAEITOL O OMOOOUNTNG TNG
TOPOYOUEVNG KOL LETOL O OTOSOUNTNG TG Paong.

Otav gyovpe moOAAOMAN KAnpovopwotnta (N mopoyopevn €wor Poorn yu oAAn
TOPOYOLEV] TOTE Ol OOUNTEC KOAOLVTOL HE TNV OEPpa mov "mapayovior", ot
OTOdOUNTES LE OVTIOETT GEPAL.

Otav gyovpe KANPOVOUKOTNTO TOAAATAMY POGMV TOTE N TOPOYOUEVT £XEL TNV €ENG
HopoN:

class napayopevn : <tumo¢_mnpoofaocng> Baonl,
<tuno¢_npoofaon¢> Pacn2,

<tuno¢_npoofaon¢> PaocnN
{
// ocwpa napoayopevne tofng
}

H moapayopevn kinpovopet amo faonl g ko foonN. Ot dounteg EKTEAOVLVTOL OO
apLoTEPQ TPOG TOL OeEI0L dNA. dountnG-faon 1, dounts-facn2 KA.

-— Tlapaderypa, Kinpovopukotnro kot eKteAeon Aountov Kot ATodounTov.

#include <iostream.h>
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class Basi {
public:
Basi() { cout << "Aopnin¢ Baonc\n"; };
~Basi() { cout << "Kataoctpogpeag¢ Baonc\n"; };
};

class Parag : public Basi {
public:
Parag() { cout << "Aopning¢ napayopevng\n"; };
~Parag() { cout << "Kataotpopeag¢ napayopevnc\n"; };
}i

int main()

{

Parag ob;

return (0) ;

}
// g43a.cpp //

Amotelecua

Aopntng Baong

Aopning moapayopevng
Katoaotpopeag Mmopayopevng
Kataotpopeag Baong

Iepaopo mapapeTpov otov dounty foong

O dounng Paong pumopet va KAEDEL TNV Ypauun apykoromoemy (initialization line)
oV dountn g mopayopevns tang. Otav o dountng Pacng Omattel TOPUUETPOVS
TOTE UMOPOVUE VO TEPOCOVUE TIG TOPOUETPOVS UEGE® TOV OOUNTN TOPAYOLEVNC.
XpNOYOTOLOVLE TNV GLUVOETN LOPPT) TOV SOUNTH TAPOUYOUEVNC

dountng _napayouevng (napapetpot) : Paonl(napaupstpot),
Boaon2 (napausipot),

BaonN(napauetTpot)
{
// ocwpa dountn HAPAYOHEVNC
}

Ed® m mapayopevn KANPOVOLEL XOPOKTNPIGTIKA 0o TNV faon ] emg kot v foonN.
Ov mopauetpor pmopel vo. ewvon otabepec, UETOPANTES, TOPACTOGES, KANGCES CE
GLVOPTNGELG.

-— Topaderypo, Extedeong dountn Paong amo v YPOUUN OPYIKOTOUGE®Y TNG
TOPOYOLEVNC.

#include <iostream.h>

class Basi {

public:

Basi() { cout << "Aopntn¢ Baonc\n"; };
};
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class Par : public Basi {
public:
Par() : Basi() { }; // Exrteldeon tou dopntyn Paong,
// roL Jopntn MOPAYOHEVIG.
}i

int main()

{
Par A; // ADNAWOIn OVTLKELPEVOU NOPAYOHEVQCS

return(0) ;

}
// gid.cpp //

-- Tloapaderypa, Ilepacpatog mapopetpov ctov dountn Pacng amo tnv dountn
TOPOLYOLLEVTC.

#include <iostream.h>

class Basi {
int x;
public:
Basi(int a) { x = a; };
int getx() { return(x); };

};

class Parag : public Basi {
int y;
public:
Parag(int b, int a) : Basi(a) { y = b; };
// otnv Poorn mepv&d n noapopeIpog a
int gety() { return(y); };

int main()
Parag ob(4,15); // To &esutepn opLopa €Lval yLa Tnv poon

int a,b;

ob.getx() ;
ob.gety() ;

a
b

cout << a << " " << b << endl;

return(0) ;

}
// g44.cpp //

Amotelecua
15 4
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-— Ilepacua mapoapetpmv o€ Oounteg POCEDV OTAV EYOVUE KANPOVOLUKOTNTO
molamAwv Pacewv. Ot dounteg TV OLVO PACEOV OTOLTOLY OO [ Topapetpo. O
JOUNTNG TNG TOPAYOUEVNS OEV OTOLTEL TOPOULETPO.

#include <iostream.h>

class Basi A {
int x;
public:
Basi A(int i) { x = 1i; };
int getx() { return(x); };

};

class Basi B {
int y;
public:
Basi B(int k) { y = k; };
int gety() { return(y); }:
};

class Parag : public Basi A, public Basi B {
public:
Parag(int i, int k) : Basi_ A(i), Basi B(k) { };
}i

int main()
{
Parag ob(3,17); // H npwtn noapapetpog npoopiletal yLa
// tov dopntn tnC
// Basi A koL n Sevtepn yia tnv Basi B.
int 1i,k;

i
k

ob.getx() ;
ob.gety() ;

cout < 1 << " " << k << endl;

return (0) ;
}
// g45.cpp //

Amotelecua
3 17

Ewovikn Baon-Tegn (virtual base class)

Y& [o KANPOVOLIKOTITO OTTMG
A

/ \
B T

\ /
A

n mapayopevn toEn A KAnpovouel dvo oavtiypaga ™ Paong A, eva amo TV
nopayopevn toEn B ko eva amo v mapayopevn taén I'. To emopevo mpoypopLpLe.
AVLVEL TO TPOPANLLAL [LE TNV XPNOT) TOVL TEAESTN : @ EUPEAELOG.
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#include <iostream.h>

class Basi {
public:
int x;

};

class Parl : public Basif{
public:
int y;

};

class Par2 : public Basi{
public:
int z;

};

class Parag : public Parl, public Par2 {
public:
int suma;

};

int main()

{
Parag ob;

// ob.x = 45; DNAGOX. To X £LVOL OOAPEC dLOTL UIAPXOUV

// SUo0 X, TO €VQ NPOEPXETAL

// Parl kot to oAAo amno Par2

ob.Parl::x

ob.Par2::x = 7;
ob.y = 30;
ob.z = 40;

ob.suma = ob.Parl::x + ob.y;
cout << ob.suma << endl;

ob.suma = ob.Par2::x + ob.z;
cout << ob.suma << endl;

return(0) ;

}
// g46.cpp //

Amotedeopa
35

47

5; // OK pe tov teAeotn epPeAeLag

oIIo TO

Mo va amo@uyovpe TV VROPEN TOAAATA®V OVILYPAP®V TNG

Baong oe eva

TOPOYOLEVO OVTIKELEVO Oniwvovpe v Poaon-taén o¢ ewkovikn (virtual base
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class) oTOovV KANpovopEltal. Mg OTOV TOV TPOTO LOVO EVOL OVTILYPOQO TNg Paong
VITOPYEL OTO TOPUYOLUEVO OVTIKELLEVO.

#include <iostream.h>

class Basi {
public:
int x;

};

class Parl : virtual public Basi { // H Paorn xAnpovopeLtalt
public: // w¢ virtual
int y;

}i

class Par2 : virtual public Basi{ // H Baorn KAnpovopeLtol
public: // wg¢ virtual
int z;

};

class Parag : public Parl, public Par2 {
public:
int suma;

};

int main()

{

Parag ob;

ob.x = 10; // YnapxelL povo eva aviLypoapo tn¢ Baorng
// (ene.dn xAnpovoundnke w¢ virtual)
// Ico pe ob.Parl::x ratL ob.Par2::x

ob.y 3;
ob.z = 4;

ob.suma = ob.x + ob.y + ob.z;
cout << ob.suma << endl;
return (0) ;

}
// g47.cpp //

Amotelecpa
17

AEIKTEG GE TUPAYOPUEVOVS TUTTOVG

[evika, €vag JEIKTNG EVOG TUTOV OVTIKELUEVOL OEV UTOPEL VO OEEEL OE OVTIKELLEVO
dAlov tomov. O xavovog avtog dev epappoletor otig mapayopeveg tagels. Evog
dewktng Paong (base class pointer) pumopet va ypnoiponoteldsl vo OelEel 6€ eva
AVTIKEWEVO TaENG mov mapayetal omo TV Poon-taln, to avifero dev UmOpEL va
ywvel. O detng Paong exet TpocPacn HOVO GE HEAN TNG TAPAYOUEVNG TOENG TOV
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nponABav (KAnpovoplnkav) amwo tnv Poaocn (KT0g Kot oV 0 SEIKTNG POoNG LETATPOTEL
(cast) ®oTE VO EYEL SIKOIWLOTO, GE OAN TNV TOPAYOUEVN TAEN).

—-— Tlapaderypo. A€KTEC GE TAPAYOUEVOVS TLTTOVG

#include <iostream.h>

class Basi {
int x;
public:
void setx(int a) { x = a; };
int getx() { return x; };

};

class Paragomeni : public Basi {
int y;
public:
void sety(int a) { y = a; };
int gety() { return y; };

int main()

Basi *pB;
Paragomeni P;

pPB = &P; // O degixing Poong deiLyXVEL O HUPOYOHEVO
// aviiLreLpEvO

pB->setx(9); // O Seix1n¢ Poong mou JeLXVEL O NAPAYOHEVO
// avtireipevo gxXel nmpooPaocn oe pedn 1In¢
// Boong mou KANPOVOHOUVTIAL.

cout << pB->getx() << endl;

// pB->sety(3); // MAAGOZ. O deLxtng Poaong dev exel
// npooPoaon oe peAn Tng¢ NAPAYOREVNG.

Basi B;
Paragomeni *pP;

B.setx(12) ;

// pP = &B; // NAGOZ. O JeLKRTNC HUPAYOHEVNC B&V HIOPEL VA
// de1feL otnv Paon (XwpiLg cast).

PP = (Paragomeni *) &B; // O &elKTIng¢ HOUPAYOREVNC HIOPEL
// va deiLieL otnv Paon apou TOV KRAVOUpEe cast.

cout << pP->getx() << endl;

return (0) ;

}
// g17.cpp //
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Ewovikeg Xvvaptnoseis (virtual functions)

Muw cvvaptnon onmAwveton €Kovikn otav mponyetton 1 Aegn virtual.  Ewovikn
GULVOPTNOT EVOL 1] GLVAPTNGN OV €XEL ONAMBOEL MG EWKOVIKN G pid Pacn-ToEn Kot
Eavaopletan o€ o mapayopuevn-tocn. O OpIGHOC €K VEOL TNG GLVOPTNONG GTNV
napayopevn-taln "vrepkoaivntel" (overrides) v OMA®GN TG GLVOPTNONG GTNV
Baon-taln. Mo taén mov mephapPovel 0L EIKOVIKY] GLVOPTNGT OVOHCETOL
TOALLLOPPTKT TOEN.

2NV TPOYHATIKOTNTO [0 EIKOVIKT GLVOPTNGT 0PLEL YEVIKOVG 0povg dpaong. Eve n
EMOV-OPOGLEVT] EIKOVIKT] GLVOPTNOT] VAOTOLEL (TPOLYLULATOTOLEL) e 101K pebodo.

—-— 210 gnopevo moapoaderypa  cvvaptnon vin opiletar o¢ swkovikn oty PBaon. H
vin Eovaopiletar otig dvo mopoyopeves tagelc. Xto main gvog dewktng Paomg
EKTEAEL TNV KOTOAANAN vin avaAoyo HE TO TUO TOL OVTIKEWWLEVOL TOL OEL(VEL O
dewktng Paong.  AveEapmnto OO TO TOCES GOPES 1 EKOVIKN GLVOPTHON
KAT|POVOLLELTOL TTOPOLUEVEL ELKOVIKT).

#include <iostream.h>

class Basi {
public:
virtual void vfn() { cout << "H vfn tn¢ Basil\n"; };
// 1 ouvaptnon vEn optleTtal @G €LKOVLKI

};

class Parl : public Basif{
public:
void vfn() { cout << "H vfn tn¢ Parl\n"; };
// n vEn Eavaopiletal

};

class Par2 : public Parl {
public:
void vEn() { cout << "H vfn tn¢ Par2\n"; };
// n vEn EavaoptLletal
}i

int main()

{

Basi B, // Avtikeipevo tafng Basi
*pB; // Ag.xtng¢ os tafn Basi

Parl ol; // Avtikreipevo ol ano mapayopevn tafn Parl
Par2 o2; // Aviire.pevo o2 ano moapoayopevn toafn Par2

// O deixtng Poaong deixvelL oto B
pPB = &B;
pB->vfn(); // exteleon 1n¢ €LKOVLIKLNC Tn¢ Paong

// O degixing Paong deixvelL oto ol

pB = &ol;

pB->vEn(); // exteAeon Tn¢ €LKOVLKNG THNG NOPAYOHEVIG
// Parl
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// O degix1ing Paong deixvelL oto 02

pPB = &o02;

pB->vEn(); // exteAeon Tn¢ £LKOVLKNG THNGC NOPAYOHEVIG
// Par2

return (0) ;
}
// g48.cpp //
Anotelecpa
H vfn tn¢ Basi
H vfn tn¢ Parl
H vfn tn¢ Par2

Ot ovvapmoelg vin oTIG TOPUYOUEVEG UTOPOVLV VO, KANOBOLV YPNGLULOTOOVTOS TO
aviikelevo my. 02.vin(); Le aVTOV TOV TPOTO OUM®G OeV gxovue ToAvpopPpiopo. O
TOAVUOPPIGHOG KATO TNV €KTEAEOT (Tun time) EMTVYYOVETOL LOVO LEG® EVOG OEIKTN

Baong.

Av xor powalovv dwpepovv peTaEy TV 1 vreppoptwon (overloading) ko
vrepkolvyn (overriding) ocvvapmmoewv. To mpwtotvmo pog Eovoopiopevng
ELIKOVIKNG GLVOPTNONG TPEMEL VO EWVOL OKPIB®OG TO 1610 OTMG TO TPMOTOTLO TOL
opiletar otV Paon.

Ytotikeg (static) kol uieg (friend) oLVOPTNGELS HEAN TOENG OEV UITOPOLV VO
opiobovv ewovikeg (virtual). Zvvoptnoelg OountOV OgvV UTOPOLV VO EVOL
EIKOVIKEG, EV(M Ol GUVOPTIGELS OTOSOUNTMV UTOPOLV.

Ol €IKOVIKEG CULVOPTNGELS EWVOL 1EPUPYIKES, OTAV GE 10 TOPOYOUEVN] TOEN OEV
"VITEPKAAVTITETOL" [0l EIKOVIKT] GLVOPTNGT TOTE YPNOCUYLOTOLELTAL 1) TPWTY ETOAV-
OPIGLLEVT GLVOPTNOT TOV PPICKETAL LE AVOTOON GELPA TNG LEPOUPYELNS.

—-— 210 gnopevo moapaderypo  cvvaptnon vin opiletar o¢ swkovikn oty Paon. H
vin Eavaopiletar povo otnv mapayouevn Parl. H Par2 ypnowpomoier v vin g
Baong enedn TopayeTol o' QuTV.

#include <iostream.h>

class Basi {
public:
virtual void vfn() { cout << "H vfn tn¢ Basil\n"; };
// 1 ouvaptnon vEn optletal @G €LKOVLKI

};

class Parl : public Basi{
public:
void vfn() { cout << "H vfn tn¢ Parl\n"; };
// n vEn favaopiletal

};

class Par2 : public Basi {
public:
// H vEn 8ev favoaopiletair. H vEn 1n¢ Basi xpnoiLpomoLeLtal
// ene.dn n Par2 nopayetal oamo Inv Basi
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};

int main()

{

Basi B, // Avtikeipevo tafng Basi
*pB; // Ag.xtng¢ os tafn Basi

Parl ol; // Aviikeipevo ol ano mapayopevn tafn Parl
Par2 o2; // Aviire.pevo o2 ano moapayopevn toafn Par2

// O deixtng Poaong deixvelL oto B
pPB = &B;
pB->vEfn(); // exteleon 1n¢ €LKOVLKNC Tn¢ Paong

// O degixtng Paong deixvelL oto ol

pB = &ol;

pPB->vEn(); // exteAeon Tn¢ £LKOVLKNG THNG NOPAYOHEVIG
// Parl

// O degixtng¢ Poaong deixvelL oto o2
PB = &o2;
pB->vEn(); // extedeon Ing¢ €LROVLKNG Tn¢ Paong

return(0) ;
}
// g50.cpp //
Anotelecua
H vfn tn¢ Basi
H vfn tng Parl
H vfn tn¢ Basi

—-- X170 gmopevo mopadetypa n cuvaptnon vin opiletar o¢ ewovikn oty Paon. H
vin Eavaopiletar oty mapayopevn Parl. H Par2 ypnowonoiwer v vin g Parl
EMELON TOPOYETOL OT' VTN V.

#include <iostream.h>

class Basi {
public:
virtual vEn() { cout << "H vfn tqn¢ Basi\n"; };
// n ouvaptnon vEn opitletal ©C £LKOVLKI)

};

class Parl : public Basif{
public:
void vfn() { cout << "H vfn tn¢ Parl\n"; };
// n vEn Favoopiletal

};

class Par2 : public Parl {
public:
// BH vEn 8ev favoaopiletail. H vEn tn¢ Parl xpnoiLpomoLeLtal
// ene.dn n Par2 mapaystoal ano tnv Parl

};
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int main()

{

Basi B, // Avtikeipevo tafng Basi
*pB; // Ag.xtng os tafn Basi

Parl ol; // Avtikreipevo ol amo mapayopevn toafn Parl
Par2 o2; // Aviire.pevo o2 ano moapayopevn toafn Par2

// O degixtng¢ Paong desixvelL oto B
pPB = &B;
pB->vEn(); // exteAeon Ing¢ €LKROVLKNG Tn¢ Paong

// O degixtng Paong deixvelL oto ol

pPB = &ol;

pB->vEn(); // exteleon 1n¢ €LKOVLKNC TNC HOPAYOHEVHC
// Parl

// O degirting Paong deiLxvelL oto 02
PB = &o2;
pB->vEn(); // exkteleon 1ng €LKOVLRNG tn¢ Parl

return(0) ;
}
// g49.cpp //
Anotelecpa
H vfn tn¢ Basi
H vfn tng Parl
H vfn tn¢ Parl

I'vmoweg Ewkovikeg (pure virtual) cuvaptnosig

Muw “yvnow” (kaBapn - ayvn) €KOVIKT) GLVOPTNON EWVOL IO EIKOVIKT GUVOPTNON
nov dev gxet "oopa” (0ev gxel evroAeg) pecsa v Paocn. H yevikn popen oniwong
YVNOL0G EKOVIKNG GLVOPTNONG ELVAL:

virtual tumog¢ ouvaptnong ovopa ouvaptnong (mapapetpot) = 0;

Otav pio EIKOVIKT] GLUVOPTNGCT EWVOL YVNOLO TOTE GE OAEG TG TOPAYOUEVEG TAEELG M
EIKOVIKT] oLVOPTNOT TPENEL Vo Eavaoplobel (o€ avtiBemn mepmtwon exovpe Aobog
TNV OOPKELD TNG LETAPPAOTC).

-— Tlapaderypo I'volag elkovikng cuvopTnong.

#include <iostream.h>

class Num {
protected:
int x;
public:
setx(int a) { x = a; };

virtual void disp() = 0; // dnAwon yvnoLog €LKOVLKNG
// ouvaptnong
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};

class Dec : public Num ({
public:
void disp() { cout << x << endl; }; // derad.Lxo ouotnpa
b

class Oct : public Num ({
public:
void disp() { cout << oct << x << endl; }; // oxrtadiLko
}i

class Hex : public Num ({
public:
void disp() { cout << hex << x << endl; }; // dexasfad.Lxo
}i

int main()

{
Num *pB; // Aeixtng otnv Paon tafn Num

Dec d; // Aviireipevo d amo napayopevn tofn Dec
Oct o; // Aviireipevo o amo noapayopevy toafn Oct
Hex h; // Avtikeipevo h amo napayopsevyn tofn Hex

// O degix1ing Paong deixveLr oto d

pB = &d;

pB->setx (27) ;

pB->disp(); // ekteleon Tn¢ €LKOVLKNG TIC NOPAYOHEVNC
// Dec

// O dgixTtng¢ Poong dSeLyXVeEL OTO O

PB = &o;

pB->setx (27) ;

pB->disp(); // exteleon TnC €LKOVLKING TNG HOUPOYOHEVNCS
// Oct

// Xpnoipomoinorn tou aviLkelLpevou h
h.setx(27) ;
h.disp(); // exteleon 1n¢ €LKOVLKNC TN¢ HOPAYOHEVNnC Hex

return(0) ;

}
// g51.cpp //
Amotelecua

27

33

1b

Aopnpnpeveg Tagerg (abstract classes)

Otav po tagn €xel €0T® Kol pol yvnolo €wovikn (pure virtual) cuvaptnon tote
Aeyetor apnpnuevn ton. Mo agnpnuevn Ton OTOTEAEL EVOV OTEAN TLTO KoL
YPNOLOTOIEITOL G OEUEMO Y10 TIG TOPOYOUEVES TOEEIC. ATO U0 PNPMUEVN TOEN
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dev pmopovv va dnuovpyndovv avtikeleva. Mmopovv va dnpovpyndovy SEIKTES
KO avoQopeg yuo. po apnpnuevn taén. Kat' avtov tov tpomo ot apnpnpeves Tagels
VIOGTNPILOVV TOV TOAVUOPPICUO KATO TO run-time (o dewktng Paong SwoAeyel v
KOTOAANAT EIKOVIKT] GLVAPTNON)

Mo Paocikn 100 GTOV OVTIKEWEVOSTPEPN TPOYPOUUATICHO €lvor 1 apyn "one
interface, multiple methods" v C++, o faon taén puwopetl va xpnoipomotelfet yio
va opiofel 1 guomn tov interface yevika. Xtnv cvveyelo o€ kabe mapayopevn Taén
TPAYUATOTOOLVTOL Ot "e1d1kes" Aettovpyles. Evog tpomog (duvartog Kot €VEAIKTOG)
Y. vo mpaypotomoleldst 1o "one interface, multiple methods" ewor m xpnon
EIKOVIK®OV GUVOPTNCEMV,0QNPNUEVOV TUTMOV, KOl O Tun-time TOAVHLOPPIGLOC.

—-— XT0 TOPOKOTEO TPOYPOLLE ONUIOVPYELTOL MOl LEPAPYELD OO TOEELG TOL KOVEL
HETOTPOTEG  HETAEL  OlOPOPETIKMOV CLOTNUOTOV UETPIONG (TY. om0 WAl OF
ymopetpa) Avo petapinteg oty Paon Conv amobnkevovv v apyikn Tun (arx)
™V TN (met) Tov TpoegPyETOL amo TV peTatpon. H petomponn yvetor amo puo
YVNOL0 EIKOVIKT] Guvaptnon ypol n omowa Eavaopiletar 6Tig dvo mapayopeveg MtoK
kol FtoC. Av xat m ypol (uebodog) olagpepel otig dvo mapayopeveg to interface
TOPOLEVEL TO 1010.

#include <iostream.h>

class Conv {
public:
Conv (float a) { arx = a; };

float geta() { return(arx); };
float getm() { return(met); };

virtual void ypol() = 0; // pure virtual ouvaptnor

protected:
float arx; // opXLRn TLHY
float met; // petatpomomoLnuevy TLHY

};

class MtoK : public Conv { // pLALa og YLAilopetpa
public:
MtoK(float a) : Conv(a) {}:
void ypol() { met = arx*1.653; };

}i

class FtoC : public Conv ({ // @apevdLt oe KeAoLOU
public:
FtoC(float a) : Conv(a) {};
void ypol() { met = (arx - 32)/1.8; };

};

int main()

{
Conv *pB; // Asiring otnv Paon tafn conv
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MtoK mk (10); // Avtikeipevo mk nmapaydpevnge tafnge MtoK
FtoC fc(69); // Avtikeipevo fc napaydépevne tafnge FtoC
//

pB = &mk; // O deirtng Paong delxvel oto mk
pB->ypol () ; // Exrteleorn tng¢ €LRovVLKRNG ypol tng MtoK

cout << mk.geta() << " pLAia gival " << mk.getm()
<< " Km\n";
//
pB = &fc; // O deixtng Paong deixvel oto fc
pB->ypol(); // Exrteleon tng €LKOVLIKNG ypol tng FtoC

cout << fc.geta() << " PaBpoL @®apevait eLvar "
<< fc.getm() << " PBaBpoi KeAoiou" << endl;

return(0) ;
}
// g52.cpp //
Amotelecua
10 ptAta gLval 16.53 Km
69 PabpotL Papevait eLval 20.5556 BabpolL KeAoiou

—-- X170 Mopamove TPOYpOoUpe vo Tpoohedel po Tapoayopevn tan oV PETATPETEL
WWTGEG GE EKOTOCTOETPO.

Avon

class ItoE : public Conv { // Ivioeg¢ Og €KATOCTOHETPA CmM
public:
ItoE (float a) : Conv(a) {};
void ypol() { met = 2.7*arx; };

}i

Holvpopoeropog (Polymorfism)

O molvpoppiopog vroompiietal omo v C++ Kot oty SlPKELD TG LETOPPOONG
(compile time 7 early binding) kot otV dapkela ektedeong (run time 1 late binding).
O TOAVHOPPIGHOG KT TNV SLOPKELD, TNG LETOPPACNS VTOGTNPLLETAL LE VITEPPOTMOCN
oLVAPTNOEDV Ko TEAEGT®V. O TOAVUOPPICUOG KOTO TNV EKTEAECT| ETMITVYYAVETOL LE
v KAnpovopkotnta (inheretance) kot g eikovikeg cuvaptnoelg (virtual functions)

2yvoeon cvvaptnoe®yv (binding)

Kota v dtopketo TG HETOQPAOTG OAES Ol TANPOPOPLES Y10, TIC KANGELG TV
CLVOPTNOEWMV EWVOL YVOOTEG Kol TO AvTIKELEVE, "devovtal” pe Tig cuvaptnoelg (early
binding). Ot kxAnceig "kowvov" cuvaptnoemv onmg g standard BifAobnkng, ot
KANGELS GUVOPTICEDV LE VIEPPOTWOT] , Ol KANGELG GE GUVOPTIGELS VIEPPOTMONG
TEAEGTMOV OEVOVTAL LLE TO AVTIKELLEVO KOTO TV peToppaot. [Thsovektnua, n kKAnon
TOV GLVOPTNCEMY YIVETOL [LE TAYXVTNTO.

Ot eiKoviKeG GUVAPTNOELS (0TOV PN OLUOTOEITOL OEIKTNG Paong) "devovtan" pe Ta
avTiKeleva Koo v oapketo ekteheong (late binding) Tov npoypappatod.
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[TAeovextnpLo, 1 SNULOVPYLO EVEANKTMV TPOYPULLUOTMOV TOV UTOPOVV TTY. VO
avTamokplBovv og yeyovovta (events) mov GUUPBALVOVY KATO TV OOPKELN EKTEAECTG
TOL TPOYPOAUNOTOS. ETEdN OAEG O TANPOPOPLES ELVOL AYVMOGTES KOl TPETEL VOL
BpeBovv (vtoAoyicBovV) Yo YiveL pia KANGT| GE GUVAPTIOT UTOPEL 1 EKTEAEGT] TOV
TPOYPOULLOTOS VO ELVOL KOTA TL TTLO OPYN).

Ipotvrta (Templates)

To TPOTLTO. EMLTPENOVY TOV OPICHO YEVIKMV GUVUPTIGEMV KOl TAEEMV, OOV O
TUTOG TOV OEGOUEVOV TAV® GTO, OTOLN. 1] GvvapTnon N 1N taén Aettovpyet opileTon ®g
LLLOL TTOLPOLILETPO.

Ievikeg ovvaptnosig (generic functions)
Ye WO YEVIKN OLVOPTNON O TLMOG TOV OEOOUEVOV (TOL OO 1) GLVAPTNON
eneepyaleTol) TEPVA MG TOPAUETPO.

[Ipwtotumo:
template <class Trtunmo¢> TUNOG ovoud _ouvaptnong(napapetpot) ;

Y\omowmon:
template <class Trtumo¢> tUnmo¢ ovopa_ouvaptnong (napapetpot)

{
// ocwpa
}

(N TOPAUETPOG TTUROC EWVAL O TUTTOG TMV OEGOUEVHOV)

[ va opioBet eva mpotumo (template) GUVOPTNONG TPETEL L0 TOVAOYIGTOV OO TIG
TOPAPETPOVG Va. elval TTUmog.

a) template <class T> int £n (T &a);

B) template <class X> void f(int b, X &qg);

Y) template <class T> T hoo(T g, int a, char b);
5) // template <class Y> Y foo(float a);

NAGOZ. Agv gYeL KAVEVA OPLGHLO TUTTOV Y.

Ot yeVIKEG CLVOPTNGCELS EWVOL OTMG Ol VIEPPOPTMUEVES GLVOPTNGCELS OAAL EXOLV
TEPLOGOTEPOVS TEPLOPIGHOVE. XE HL0L YEVIKT] GUVOPTIGT LOVO O TUTTOG TV SEOOUEVOV
EMITPEMETAL VAL OLOPEPEL, O KMOIKOG EVOIL O 1010 Y10L OAESG TIG €KO0YEG (version) g
GLVOPTNONC.
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—-— X270 TOPOKOT® TPOYPALLO OplieTaL TO TPOTLTO cLVaPTHoNG swap. H cuvaptnon
aAlaler apoPora Tic Tipeg o€ dvo petofantes. O tomog dedopevav (LetafAntov)
mov M ovvaptnon o Aettovpyel mepva g mapapetpo T kol pumopel vo ol int,
char «Az.

#include <iostream.h>
template <class T> void swap (T &a, T &b)

{
T temp;

temp = a;
a =b;
b = temp;
int main()
int x =2, y=4;
swap (x,y) ; // xAnon tn¢ swap pe tuno dsdopevwv int

cout << x << " " <K<K y << endl;

double d = 5.3, £ = 6.8;

swap(d, £) ; // xAnon tng swap pe tuno dedopevwv double
cout << d << " " << f << endl;

char ¢ = 'R', v = 'w';

swap (c,vVv) ; // ®XAnon 1ng¢ swap pe tuno dedopevwv char
cout <K ¢ <K " " <K< v << endl;

// swap(x,d); NAGOZ. Zuvd.oaocpo¢ int xat double

return (0) ;

}
// g53.cpp //

Amotelecua

4 2
6.8 5.3
w R

O HETAPPOUCTNG GVTOUOTO AVTIKOOIGTO TOV YEVIKO Tumo T Qe TOVG TPOYUATIKOVS
TUTOVG TV TOPALETPMOV KO STLULOVPYEL TPLOL OVTLYPAPA TNG sWap (eva Yo va. aAlalel
OKEPOLEG TIMEG, €VO Yo OAAOLEL TPOYUOTIKEC TIMEG, Kol &va Yy vo  oAlalet

YOLPOKTNPES .

—-=- 270 TOPOKOT® TPOYPOLLUO OpCeETaL pio TpoTunn cuvaptnon disp pe Svo yevikovg
torovg X kot Y. H ovvaptnon disp epgavilet to mepieyopevo dvo petofAntov .

#include <iostream.h>

template <class X, class Y>

void disp(X a, Y b)

{
cout <K a << " " << b << endl;

}
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int main()

{

int x 2; char *s = "Dream";

disp(x,s); // Eppavion int xat string

disp(5.9,'U'"); // Epgaviorn double koL char
return(0) ;

}
// g54.cpp //

Amotedeopa
2 Dream

5.9 U

Y7ep@opTmon YEVIKNS cVVaPTNONS
Y& €V TPOYPOULLO. UTOPEL L0, YEVIKT (TPOTVTN) GLUVOPTION VO VITEPPOPTWOEL [E e
"e101Kn" cCLVOPTNON TOL VIEPKOAAVTITEL TV YEVIKT GLVOPTNGN.

#include <iostream.h>

template <class T>
void swap (T &a, T &b)

{
T temp;

temp = a;
a =b;
b temp;

}

void swap (int int

{

&a,
int temp;
temp = a;

a b;
b temp;

}

int main()
{
int x =2, y=4;
swap (x,y) ; //
cout <K x << " "
double d =
swap(d, £) ;
cout << d <

5.3, £

//

"

char c

// YEVLRL yLO OAOUG TOUG TUNOUC

&b) // e€.81kn povo yiLa int

KAnon tng e€LdLKNnG swap pe tunou¢ int
<< y << endl;

= 6.8;

RKAnon tng yevikng swap pe tuvnoug double
<< f << endl;
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swap (c,Vv) ; // ®KAnon 1ng¢ YEVLIKNG swap pE tunoug char
cout <K ¢ << " " KK v << endl;

return(0) ;

}
// g55.cpp //

Amotelecua

4 2
6.8 5.3
w R

O peTOPPACTNG INUOVPYEL OVO AVTILYPOPO TNG YEVIKNG swap (eva Yoo vo. aAlalel
TPOYLLOTIKEG TULEG, KOt Eva Yo vo, oALalel yopoktnpesg). [ Tig akepateg Tes KoAgL
TNV VIEPPOPTMOUEVT EIKT SWapP OV OPLETOL GTO TPOYPOLLLLOL.

I'evikeg Talerg (generic classes)

2115 yevikeg tagelg opilovtal oAol ot 0AYOpPOHOl TOV YPNGULOTOOVVTOL GO CLTHV
v tagn aAL0 0 TVTTOG TV dedopeveV oL enelepyalovtal optleTal MG TUPAUETPO
OTOV OVTIKELEVO OVTNG NG TaENg dnuovpyovvtol. Mo yevikn taén dnA®VETOL ¢

eéne

template <class Trumo¢> class ovopa_talng {

}i
(N TOPAUETPOC TTUIOG ELVOL O TUTTOG TMV OESOUEVOV)

Eva avtikelpevo piog yevikng taéng SmAmvetot og £ENG
ovoua_tafng<tumog¢> OVOHA_QVTLKELUEVOU;

(O tunmog pumopet va gwvor omAog (int, char KAT) 1 AVTIKEILEVO HLOG TOENC)

—-— Topaderypo ONA®ong pio YeVIKNG Taéng Le OLO GLVOPTNOELS UEAN. XTO KLPLWG
TPOYPOLULLO OTALY OTULOVPYOLVTOL TOL OVTIKELEVE (3, d Kot ¢) TG yevikng taéng mepva.
WG TOPOUETPO O TLTTOG TMV GEGOUEVAOV TTOV 1 YeVIKN Taén Oa emeepyacbet.

#include <iostream.h>

template <class T> class Obj { // yevirn tafq
T x;
public:
void setx (T a);
T getx();
}i

template <class T> // ouvaptnon pelo¢ yevikng tafng
void Obj<T>::setx (T a)

template <class T> // ouvaptnon pelog¢ yevikng tafng
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T Obj<T>::getx()
{
return (x) ;

}

int main()
{
Obj<int> a;// Aviikeipevo a tunou Obj. O tumo¢ dedopevav

// mou 15 yevikrn tafn 6o AsLtoupynoetL e€Lval int
a.setx(15) ;
cout << a.getx() << endl;

Obj<double> d; // Avtikeipevo d tunov Obj. O tumog

// dedopevav yevikne tafne sivalr double
d.setx(6.8) ;
cout << d.getx() << endl;

Obj<char> c; // Avtireipevo ¢ tunou Obj. O tunog
// dedopevwev yevikng tafng euval char

c.setx('Q');

cout << c.getx() << endl;

return(0) ;

}
// g56.cpp //

-— Tlapaderypo dnAwong pia yevikng taéng He OLO TOPOUUETPOLS.  XTO KLPIWG
TPOYPOLLLO OTOV ONovpyovvtot ta aviikelpeva (A kot B) g yevikng ta&ng mepvave
G TOPUUETPOL 01 OVO TLTOL TV SEGOUEVMV OV N YEVIKT Taln Oa emeéepyachet.

#include <iostream.h>

template <class X, class Y¥> // yevikn tafn pe duo noapapeipoud
class Obj {

X i;

Y k;

public:

Obj(X a, Y b);

void getik (X &a, Y &b);

X geti() { return(i); };

Y getk();
};

template <class X, class Y> Obj<X,¥>::0bj(X a, Y b)// Aopning
{

i=a;
k = b;
}
template <class X, class ¥Y> // ouvaptnon pedog

void Obj<X,¥>::getik (X &a, Y &b)
{
=i;

a
b k;
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// Zuvaptnon pedog

template <class X, class Y> Y Obj<X,¥>::getk()

{
return (k) ;

}

int main()
{
Obj<int,char> A(12,'Z'); // Avtikeipevo A tunou Obj.
// OL tuno. &edopevwv mou 1§ yeviky tafn 6Oa
// Aei.toupynoeL ei1val int koL char
cout << A.geti() << " " << A.getk() << endl;

Obj<long,double> B(5L,3.1); // Avtixkeipevo B tunou Obj.
// OL tuno. dedopevwv mou 1§ yeVLIKn tafn Oa
// AsitoupynoetL eival long xat double

cout << B.geti() << " " << B.getk() << endl;

long gq; double w;
B.getik (q,w) ;
cout <K g << " " << w << endl;

return(0) ;

}
// g57.cpp //

Amotedeopa

12 Z
5 3.1
5 3.1
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Xeipwopog E€apeoemv (exception handling)
O yepiopog e€apece@v oG EMTPETEL Vo XEWPWONAOTE TO. A0ON TOL TPOKVITOVV
KaTo, TNV €kTeAeon (run time errors) €vog mPoypappatoc. O yepiopog eEopecemv
otnv C++ ypnowomnotet tpelg AeEelg KAsdwa:

try, catch, ko throw
Tig evtoAeg mov Behovpe va TapakoiovOncovpe (Yo Toyov Aadn oty OlopKELD TNG
EKTEAECNC TOL TPOYPAUUATOS) TS TomobeTovpe o€ evo try umiok.  Eav
napovclochel po eEapeon peca oto try pmlox (onA. eva Aabog) tote to "metapue"
YPNOLOTOOVIAG TNV throw. H e&faupeon "moveron" pe v catch ko
eneEepyaleTon KOTOAANAWG,.
O K0dKoG pesn 6T0 catch EKTEAELTAL LOVO OTOV EKTEAEITOL EVOL throw.

-- Eva ovvnfeg Aabog (run-time error) Koto TNV EKTEAEST] TV TPOYPOULOTOV ELVOL
N dtopeon dtaL Tov UNdevoc. 1ol va To 0moPLYOVUE KOVOVLE ¥pnom TG eE0PENC.

#include <iostream.h>

int main()

{
double x,y;

cout << "Awoe tOV dLalpetato ";
cin >> x ;

cout << "Awoce toOV dLaipetn ";
cin >> y ;

try {
if ( = 0) // Eav o diLaitpetng = 0 tote
throw 100; // "méta" to Aabog pe akepota Tipn 100
// (to catch dexetol OKepalLeEq TLPEC)
cout << "x/y = " << x/y << endl;

}

catch (int a) {
if (a == 100)
cout << "Aduvatn diLaLpeon otav o ditatpetnge=0\n";

}

return(0) ;

}
// g58.cpp //

Hopammpnon Xto throw 100 oavtt tov 100 6o pmopovcape va Poaiovpe evav
OTOLOONTTOTE OKEPOLLO.

-— To gmopevo mpoypappo dofalel Svo akepPaOVg aPBUOVS (AVTITPOCOTELOVY TIG
NAIKIEG TTOTEPA KOl VIOV), VTOAOYILEL Ko ERPAVILEL TOV AOYO NANKLOG TOL TOTEPO, TPOG
™V nAKio Tov vov. H nAkia tov viov dev pmopet va gwvor 0 (Undev) g Mo Kot
Ol MAIKIEG TOV TATEPO. KOL TOV VIOV OEV EMITPEMETAL VO EVOL OPVNTIKEC. Ala va
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TPooTadevOEL 0 YPNOTNG OO TVYXOV AaON KOTO TNV E1GOYOYN TOV NAKIOV KOVOVLE
YPNOM TOV EEAPECEMV.

#include <iostream.h>

int main()

{

int father,son;

cout << "HAixia natepa: ";
cin >> father;

cout << "HALkLa viwou: ";
cin >> son;

try {
if ( son == 0 ) {
throw 100;
}

if ( son > father) {
throw 101;

}

if ( father <= 0 || son < 0) {
throw 198;
}

cout << "O matepoag €LVOl HEYRAUTEPOG QIO TOV ULo "
<< father/float(son) << " ¢opeg¢ " << endl;

}

catch (int a) {
if (a == 100)
cout << "H pAitkia TOU ULiOoU Jev pmopel va egLvat 0."
<< endl;
if (a == 101)
cout << "H pAlkLa TOU ULOU J&Vv pmopel va gLval
<< "peyoAvutepn Qmo TNV NALKLA TOU natepa."
<< endl;
if(a == 198)
cout << "OL nAiLkLeEC HmpemelL va e€Lval OeTLKOL
<< "apLOpoL" << endl;

"

}

return (0) ;

}
// g95.cpp //

—-— o va amo@uyovpe TNV S1pecT Sl TOL UNOEVOS KOVOVLE XpN oM TS eE0PESTG.
2T0 EMOWPEVO TPOYPOUUO 7] OLUPEST KOL OAOG O UNXOVIGHOG TNG e&oupeonc
TomODETELTAL GE GLVOPTNOT).
#include <iostream.h>

void diairesi (double a, double b);
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int main()

{
double x,y;

cout << "Awoe tOV dLaiLpetato ";
cin >> x ;

cout << "Awoce toOV dLaipetn ";
cin >> y ;

diairesi(x,y);

return (0) ;

}

void diairesi (double a, double b)
{
try {
if (b==0) // gav o diaipetnge = 0 tote "méta" TO
// AaBocg
throw 100; // pe tipn 100

cout << "a/b = " << a/b << endl;
}
catch (int a) {
if (a == 100) // to AcBog¢ exeL Tipn 100
cout << "Advuvatyn diLaiLpeon otav o ditatpetnge = 0\n";
}
}
// g59.cpp //

Mo e&opeon pmopet vo "meToyBel" oMo [l GLVOPTNOT CPKEL 1) GLVOPTIOT VO EXEL
KAel0el peca amo eva try UTAOK.

#include <iostream.h>
void exeresi (double a);

int main()

{

try {
exeresi (0) ;
exeresi (1) ;
exeresi (2) ;

}

catch (double d) {
cout << "AvivxveuOnke efoaipeon pe tipn " << d << endl;

}

return(0) ;
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void exeresi (double a)

{
cout << "a = " << a << endl;

if (a==1)
throw a;

}
// g6l.cpp //

Amotedeopa

a=20

a=1

AvivxveuOnke efaLpeon pe tipn 1

O Kwdwog oto catch 0gv EKTEAELTAL OTAV TO @ ELVOL UNOEV.

#include <iostream.h>
void exeresi (int a);

int main()
{
exeresi (-1);
exeresi (0) ;
exeresi (1) ;
exeresi (2) ;

return (0) ;

}

void exeresi (int a)
{
try {
if (a) throw a;
}
catch(int x) {
cout << "Efaipeon # " << a << endl;
}
}
// g62.cpp //
Amotelecua
EfaiLpeon # -1
Efaipeon # 1
EfaiLpeon # 2

Mmnopovpe va gyovpe mepiocopepa omo eva catch o Kabe try. Kabe catch
"movel" dtopopetiko Tumo eEapeons. To emopevo Tpoypappa "movel" eEoapecElS Le
OKEPOLOVG KO GTPLVY.
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#include <iostream.h>
void exeresi (int a);

int main ()
{
exeresi (-1);
exeresi (0) ;
exeresi (1) ;
exeresi (2) ;

return (0) ;

}

void exeresi (int a)

{

try {
if (a)
throw a; // "metd" eva OKEPALO
else
throw "a = 0"; // "metd" eva otpLvy

}

catch (int x) {
cout << "Efaipeon # " << a << endl;

}

catch (char *s) {
cout << "Efaipeon string " << s << endl;

}

}
// g63.cpp //

ELlewtTikn ovvroén Tov catch
Eav Bglovpe M cateh va "mavel' oAleg TG €EQUPECELS TOTE YPNGLUOTOIOVUE TNV
gAMLemTikT cvuvtadn Tov catch

catch(...) {
// evtolAeg
}

-- Mopaderypo eAdemtikov catch

#include <iostream.h>
void exeresi (int a);

int main()
{
exeresi (-1);
exeresi (0) ;
exeresi (1) ;
exeresi (2) ;
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return (0) ;

}

void exeresi (int a)

{

try {
if (a == -1) throw 6.7;
if (a == 0) throw a;
if (a == 1) throw 'z';

if (a == 2) throw 5L;
}
// EAAe.ntiko catch(...)
catch(...) { // "miavel" ode¢ tL¢ efaLpeoeLq
cout << "Efaipeon (a=" << a << ")" << endl;
}
}
// g65.cpp //
Amotedeopa
EfaiLpeon (a=-1)
EfaLpeon (a=0)
EfaLpeon (a=1)
EfaLpeon (a=2)

—— XT0 TOPAKOT® TPOYPOLE VO catch (int) mavel Oleg TIG int eEaupecelg kot
eva EMAEWTIKO catch (. . . ) TOVEL OAEG TIG VITOAOUTES EENPECELG.

#include <iostream.h>
void exeresi (int a);

int main ()
{
exeresi (-1);
exeresi (0) ;
exeresi (1) ;
exeresi (2) ;

return (0) ;

}

void exeresi (int a)

{

try {
if (a == -1) throw 6.7;
if (a == 0) throw a;

if (a == 1) throw 'z';
if (a == 2) throw 5L;
}
catch(int x) {
cout << "Efaipeon int" << endl;
}
catch(...) { // miLaveL OAOUG TOU TUNOUC TWV £faLPEoewv
cout << "Efaipeorn oddwv tunev" << endl;

}
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}
// g64.cpp //

Amnotelecpa
EfaLpeon aAAwv TtUnev

EfaLpeon int
Efailpeon oAAwVv TUNGOV
EfaLpeon aAAwv TtUnev

Ilepropropog EEmpeccov (restricting exceptions)

Otav o GuVOPTNOT KOAELTOL HECH OO VO try UTAOK KOl 1| cuvaptnon yewpieto
throw TOTE 1 GLVOPTNOYN UTOPEL Vo, XEPLGOEL TOVG TLIOVG €EOUPECEWV TTOVL O
Tpoy/otng Belet.

tunog¢ ovopa_ouvvaptnorng(optopata) throw(rtumoi_elaipeoewv)
{

//
}

-- Mopaderypo

#include <iostream.h>
void exeresi(int a) throw(int,char); // npetotumo

int main()
{
try {
exeresi (0) ; // exeresi (1) ;
}
catch(int i) {
cout << "Efaipeon int" << endl;
}
catch (char ch) {
cout << "Efaipeon char" << endl;
}

return(0) ;

}

void exeresi (int a) throw(int,char)
{
if (a == 0) throw a; // int
if (a == 1) throw 'z'; // char
}
// g66.cpp //

Ewat dvvatov va "Eavometaoope" po efaipeon ektedmviog gva throw. Etou )
eEapeon dwPipaletar oe o wo "kevipikn" try/catch axolovdua.

#include <iostream.h>
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void exeresi (int a);

int main()

{
try {
exeresi (1) ;
}
catch (char *) {
cout << "Efaipeon orplvy" << endl;
}
return (0) ;
}
void exeresi (int a)
{
try {
if (a == 1) throw "acid rain";
// "néta" tnv efaipeon (oTpLVYy)
}
catch(char *s) {
throw; // "favanéta" tnv efaipeor
}
}

// g67.cpp //
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Tovmoc bool

O1 petafAnteg tomov bool pnopovv va Aafovv o Boolean tiun true 1 false.

#include <iostream.h>
int main()
{

bool a = true;

if(a == false)

cout << "Tipnp = " << a << endl;
else

cout << "Tipnp = " << a << endl;

return (0) ;

}

Amoteleopa
Twpn = true

YUVOPTIGELS HETATPOTOV

Juvoptnoelg petatpontov (conversion functions) €wol GUVOPTNGCEIS TOV  ATAWMG
LETATPETOVY €VOL TUTO (OVTIKEWEVO oG taéng) oe evav orro tvmo. (Eav eva
OVTIKEWLEVO OGS TAENG TEPLOUPOVETAL GE IO TOPOUCTOCT TOTE YPNCLLOTOLOVLE
VIEPPOPTMOCT) TELECTMV)

H yevikn popon cuvaptnoemv HETATPOTNG ELVOL

operator rtumo¢() { return rtiun; };

-— Tlapaderypo petatponng avrikepevayv tomov Obj og tumo int.

#include <iostream.h>
#include <string.h>

class Obj {

int x; // Mnrog¢ tou oIpLVYy
char *str; // Aei(ktng OTO OTIPLVY
public:

Obj(char *s) { str = s; x = strlen(s); }; // Aouning

char *getstr() { return(str):;};

operator int() { return(x); }; // Zuvaptnon PeTATPONNG
}i // tumou Obj oeg tumo int

int main()

{
Obj A("cage") ;
int z;

z = A; // Metatpomn Obj oe int
// I8.0 pe: z = A.operator int();

cout << "To otpLvy " << A.getstr()
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<< " exeL pnrog " << z << endl;

return (0) ;

}
// g68.cpp //

Amotelecua
To otplLvy cage exel pnkog 4

Hopotnpnon. To z = A; UTOPEL VA YPOPEL KOL OG
z = A.operator int();

2vvdeon C pe C++

Mmnopovpe va cuvoesovpe (link) ot C++ mpoypapplata Hog GUVAPTNGELS TTOL EXOVLLE
ypayel oe C 1) 6 aAAn YAwooo Tpoypappatiopov. H yevikn popen cuvdeong evort

extern "yAwooa" npwTOTUNA_OUVAPTINOEWV

-— Tlapaderypa ovvdeong poag C ovvaptmong pe eva C++ mpoypappa. (Exet
ypnowonomdet o petappactns s GNU C++ yia DOS)

/* C ovvapnon.
Ovopa mnyoov Tpoypoppatos g70.c */

void c_synartisi ()
{

printf ("C ouvaptnon\n") ;
}

/*  Anuovpyla object Tpoypapatog g70.0 LE TNV EVIOAN
gcc -c g70.c¢  */

// C++ mpoypoppo g71.cpp
#include <iostream.h>

extern "C" { // Xpnon ouvapinoswv ypappeveg og yAwooa C
void c_synartisi(); // Ipwtotumo ouvaptnong

}

int main()

{
c_synartisi(); // KAnon tn¢ C ouvoaptnong

return (0) ;

}

ANIOVPYLO EKTEAEGILOV TPOYPOUUIOTOS a.exe LIE TNV EVIOAN
gxx -o a.exe g70.o0 g71.cpp

TeleoTeg HETATPONNG TVTTOV

Extoc omo Tov yV®oTO TPOMO UETOTPOTNG (cast) TLT®V VLTOPYOLV TEGGEPLS VEOL

teleoteg otnv ANSI C++
1. const_cast
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2. dynamic_cast
3. reinterpret_cast
4. static_cast

H yevum popon ewvar:
T1edeoctng<TUnNOgG> (OAVTILKELPEVO)

O 1edeotng const_cast ypnolHOTOLEITOL Y10 VO VIEPKOAVYEL TO const KaUM TO
volatile og [ol LETOTPOTN (XPNON: OPOLPEL TO const OO EVO OVIIKELEVO).

O 1eheotng dynamic_cast ektelel Kol EAEYYEL [0 HETOTPOTN KOTO TNV EKTEAEOT
(run-time). Eav m petatpomn €woil advuvorn ToTe M TOPOUCTOOT eKTpotal g null
(XpNoM: UETATPOTEG TOAVLOPPIK®V TOTIMV).

O tekeotn¢ reinterpret cast alholel evov Tomo oe evav ahlo Tomo (Xpnon:
LETOTPOTN OGVUPAT®V TUTMOV).

O rtekeotng static_cast exteder pn-moAvpop@ikm petatponmn (ypnon: o)
LETOTPOTN €£VOG OEIKTN Paong o€ dekTn Tapayopevng taéng, B) cvvnbelg petatpomec.

Movo o telectng const _cast aQaipel T0 const OO EVOL AVTIKELLEVO.

-- Ilpoypappo petotponng Sk o€ opakpa (char *) ce akepato (short
int)

#include <iostream.h>

int main()

{
char *p = "zoo";
short int i;

i = reinterpret cast<int> (p);
cout << i << endl;
return(0) ;

}
// g72.cpp //

-— Tlopaderypo e TOVG TEAEGTES LETATPOTNG TUTMV.

#include <iostream.h>

int main(void)
{
// const _cast. Ipoowpivn "agaitpeon”" tou const
const long k = 34;
// DNAGOZ // long *p = &k;
long *pi = const cast<long *> (&k);
cout << *pi << endl;

// static_cast
int j = 32;
long 1 = static_cast<long>(j);
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cout << 1 << endl; //

// reinterpret cast. Metatponn Seixktn Yapaxkinpa (char *)
// oge arepaito (short int)

char *p = "zoo"

short int i;

i = reinterpret_cast<int> (p);
cout << i << endl;

return(0) ;

-- Ilopoderypo teheotn dynamic_cast

// Teot pe gcc: gxx -frtti g83.cpp
#include <typeinfo>
#include <iostream.h>

class B { // Tafn B HEe €LKOVLKN OUVAPTHOY
public: virtual ~B(){}:;

};

class D : public B {}; // Hapayopevn D
class E : public B {}; // Hapayopevn E

void func (B* pB)

{
D* pD = dynamic_cast<D*>(pB) ;

if (pD)
cout << "O pB JdegiLxvelL O €vAa AVILKRELpevo tumou D\n";
else
cout << "pD = " << pD << endl; // pD =0

int main (void)

B oB, *pB;
PB = &oB;
func (pB) ; // pD = 0x0 (hex)

D oD;
PB = &oD;
func (pB) ; // pD desixveL oe gva D

return (0) ;
}
// g83.cpp //
Amotelecua
pD = 0x0
O pB deLxVvelL Ot €va OVTILKELPEVO tunmou D
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Opropog y®pov pe namespace
Me 10 namespace opilovpe gva block (ympo) pe aviikepwevo (petafAnteg kot

GLVOPTNGELS) KAT® OITO EVOL OVOLLOL.

H yevucn popen ewvon
namespace OVOHX_XWPOU ({
// JdnA@CELG_OVTLKE LHEVAV

}

[Mopaderypo
namespace mysp {
int x,y;
void myfn(int a) { cout << a << endl; };
}

// H mpooPoon oe HETAPANTEC TOU MysSp YLVETOL HE TOV
// teleoctn epPedeLag

mysp::x = 12;
mysp: :myfn (13) ;

Evtoln using
Otav eva PLEAOG TOL YMPOV YPTNGLUOTOLELTOL GUYVO TOTE UTOPOVUE VO, KAVOLLLE XPTON
NG using Y10l VO GTAOTONGOVLE TNV TPOGPAGT TOV.
H evtoAn using gyet Vo HopPes:
A) using namespace oVoOud®_X®POU;
OAa Ta. e mov 0povTalL HEGH GTO OVOHA_X®POU UTOPOLY VO,
YPNOLOTOM OOV Y®PIS TOV TEAEGTN EUPEAELOC.
[Topadetrypa
using namespace mysp; // OAd to peAn ewval opota
x = 5;
myfn (7) ;

B) using ovoupa xwpou::pedog xwpou;
Movo gva [LEAOG TOV YMPOL ELVOL OPATO.
[Topadetrypa
using mysp: :x; // Movo 1o HeAOg x €vol 0paTO
X = 2;

Teleotne typeid

Mmopovpe vo BPOVE TOV TUTTO EVOG OVTIKELUEVOD KOTOL TNV OLOPKELNL EKTEAECTG TOV
TPOYPOUHOTOS e TOV TeheoTn typeid. [ va Kavovpe ypnon tov typeid mpemet
VO GUUTEPIAAPOVE GTO TPOYPOULLLOL LLOG TO OPYELD EMKEPAMOWV typeinfo.h

#include <iostream.h>
#include <typeinfo.h>
int main()

{
cout << typeid(345+22) .name() << endl; // Hapaoctaoq

cout << typeid(127U) .name () << endl; // Ztabepa
double d;
cout << typeid(d) .name () << endl; // MetaBAnty
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return(0) ;
}
Amotelecua
int
unsigned int
double

EIXOAOX/EZE0AOX (Input/Output)
H C++ vroompilel to svotnua gicodov/eEodov (E/E) e C. Emt mheov opilet duko
™G avTIKeevooTpepes cvotnuo E/E.

Pon (stream) gwvoi pro Aoyikn GuoKeLN TOV AAUPOVEL 1] 0TOGTEAEL TANpOQOpLeS. Mia
PON CUVOEETOL UE L0 PLGIKT GLOKELT HeG® Tov cvotnuatog E/E g C++. Emedon
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OAEC Ol POEG CLUTEPLPEPOVTOL TO 1010 (aVEEOPTNTMG TNG PUGIKNG GLOKELNG TOL
OLVOEOVTOL) Y10 ALTOV TOV AoY0 o1 cuvaptnoelg E/E Aettovpyovv oe oAovg tov Tumovg
TOV PLGIKOV cvokevwy. ETol, umopet va ypnoyomombet n 0100 GLVOPTNOT Yol Vo
TUTMOGOVLLE KOTL GTOV EKTLUTTMOTN 1 VO ELGAVIGOVLE KOTL TNV 00ov.

Kafe mpoypappo avoryel cvTopoto Tig mopoKoT® PoEG:

Por LUCKEUT IepLypaen

cin  NAnktpodoyio  Kabiepopevn Eicodo

cout OBovy KaBepopevn E€odo

cerr O6ovr Kabepopevn EEodo Aabovg
clog O8ovrn H cerr aAha pe xpnon buffer

Agrrovpyiko ovomuoate (DOS, Unix, OS/2, Windows, k.4) mov vrootnpilovv
aAayn katevbuvong E/E (I/O redirection) ot kabiepopeveg poeg UTOPOLV VL
aAla&ovv KatevBuvon og AAAEG GUOKEVEG 1] OPYELD.

To ovomupa E/E g CH++ opletar oto apyeo emkepoidwv (header file)
iostream.h Xg avto 10 apyelo oplovion dvo tatelg (classes) n streambuf (yu
anmiéc Aertovpyleg E/E) xar n ios (ywo popgomompevn E/E - formated 1/0) mov
vroompilovv Tic Acttovpytec E/E. Amo tv ios mapayovton (derived) ou classes
istream, ostream, iostream.

Mopoormowmpevn E/E pe peln e ios
Me kabe pon cvvdeetar eva cuvoro amo "onuaieg” (flags) mov eleyyovv tov TpomTO
nopeornomong (format) tng mAinpoeoprog. Ot GNUALEG LOPPOTOONG THG ios gvat

OPICLEVEG GE EVOL enum.

Otav n onuona swvo "'evepyoromuevn' 1 (set)

enum {
skipws = 0x0001; To TPOTOPELOLUEVO KEVO OTOPPLTTOVTOL.
left = 0x0002; To ypoynuo YIVETOL GO APLGTEPQ TPOG SEEL.

right = 0x0004; To ypaynuo ywetal aro de&lo TPOG apLoTEPO.
internal=0x0008;

dec = 0x0010; Eugpovion 6to 0eK0dO1KO GUGTNO LETPTOTG.
oct 0x0020; Epeovion 610 0KTOOKO GUGTNIO LETPOTG.
hex 0x0040; Epgavion 61o dekaeod1Ko GUOTNUO LETPTONG.
showbase=0x0080; Epeovilet v facn T0v GLGTNHATOG LETPTONG.
showpoint=0x0100; Epgpoavilel v vrodioctoln.
uppercase=0x0200; Ot yopoxt X,e eppaviovrtal pe keparaia 0X1F, 0.1E-3
showpos=0x0400; To + gupoaviletar oTtovg BeTicovg apBpovc.
scientific=0x0800 ; Emotnuovikn ypaen Tov Tpaylatikov aplpmy
fixed = 0x1000;  E& dekadwo ynola akpielog eppavifovrol
unitbuf = 0x2000; To ocvomua E/E "cwletar" (flushed) peta amo
}; amo kobe Aettovpyta ££000V.

o va evepyomomoovpe por "onpoto TPETEL VO EKTEAECOLUE TNV GLVOPTNON
setf () mov ewvat perog tng ios.
long setf(long onuateg) ;

o va. amevepyomomcovpe po "onuota” TPETEL VO, EKTEAEGOVUE TNV GLVOPTNON
unsetf () mov o peAog g 10s.
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long unsetf (long opuatec) ;

-— Tlapaderypa

#include <iostream.h>

int main()

{
cout.setf (ios: :hex) ;
cout.setf (ios: :showbase) ;
cout << 100;
return (0) ;

}

Amotedeopa
Oa eppovicbel o 0x64

[Mapaderypoto:

a) cout.setf(ios::uppercase | ios::scientific);
cout << 100.34 ;
Oa eppoavicel 1.0034E+02

cout.unsetf (ios: :uppercase) ;
cout << 100.34 ;

®a eppovictel 1.0034e+02

B) cout.setf (ios::showpos | ios::showpoint) ;
cout << 70.00 ;
®a eppavicel +70.000000

Y) cout.setf (ios::showbase | ios: :hex);
cout << 100;

Oa gppavicel 0x64

cout.setf (ios: :uppercase) ;
cout << 100;

Ba gppavichel 0X64

Xty ios vmapyel 1 ocvvaptnon perog £lags () M ONOWL EMGTPEPEL TNV TPEYOLON

KOTAOTOO™ TOV "onuoiov".
long flags();

[Mopaderypo
long k;
k = cout.flags();

-- No ypo@et po GuvapTNoN 1 OO EUPAVILEL TNV KOTOGTOOT| HLOG OTHLOLOS.

#include <iostream.h>
void emfsimea (char *,long);

int main()
{
long r;
r = ios::right; // H tian yia v onpoata right
emfsimea ("Right",r); // Eppavice Ttnv KATACTAON TNG ONUEALOG
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cout.setf (ios::right); // "Avaye" tnVv onpaLa
emfsimea ("Right",r); // Eppavicoe Tnv KOATOOTOON TN¢ ONHALAC
return (0) ;

}

void emfsimea (char *s, long x)
{
long £;
f = cout.flags(); // ALapoace TV KATAOTOOI TWV ONHALGV
cout << "H onpata " << s << " givatr ";
if( £ & x )
cout << "evepyomoinuevn (ON) " << endl;
else
cout << "anevepyomotinuevy (OFF) " << endl;
}
// pé3.cpp //

2uovaptnon width

KaBopiletl tov yopo oto omoto Ba eppovicdet pia tipn.
int width(int w);
[Mopaderypa: Biene cuvaptmon fill().

2uvapTnoen precision
KaBopilet ta ynoua axkpietog yio v eppavion evog mpayuatikov. EE' opiopov

ewvat 6 ynoeta. To dekadiko oNED deV LETPATOL.
int precision(int p);

[Mapaderypata
a) cout << 123456.789; // ©a esppavicdeL 123456
B) cout << 12345.6789; // ®a esppavicOeL 12345.6
Y) cout.precision(4);

cout << 12.345; // ©a eppavicdeL 12.34
8) cout.precision(5);

cout << 1234.56789 // @a eppavicOer 1234.5

2ovoptnon £ill
KaBopilet tov yopaktnpa wov Ba "yepicet" eva medio (€' opiopov ot To KEVO

SloTU).

int £ill (char ch);
[Topaderypo
#include <iostream.h>
main ()

{
cout.precision(4) ;
cout.fill('*"'");
cout.width(10) ;
cout << 12.34567; // ©a sppavicOeL ***x*12 34
cout << "Adam"; // e *xkk**Adam
cout.setf (ios::left);
cout << 12.34567; // ©a sppavicOeL 12 34***x*
return(0) ;
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APXEIA E/E (File I/0)

Ta apyelo ewvor pia €101k Tepumtwon tov cvatnuatog E/E. Ta va ypnoyomotefet
EVOL OPYELO TTPETEL VOL GLVOEDEL PE (L pom (stream).

Yropyovuv 1pelg tumotr pong: €60dov (input), €€odov (output), £16060v/e£000V
(input/output).

[Ma va onuovpynBel o pon mpemetr va dnAwbel og (o amo tig akolovdec Taelc:
ifstream (ywo pon €10000v), ofstream (ywo pon &£odov), fstream (yoo pon
€16000v/e£000V). Ot T0éelg avtes opllovial 6TO OPYE0 EMKEPUAO®V fstream.h
O toéerg ifstream, ofstream, fstream mopayovtor (derived) amo istream, ostream
(01 OTTOlEC e TNV GEPOL TOVG TOPOYOVTOL OTTO TNV 108).

Ynapyouvv dvo Tumot apyElmv:
1) Kepevoo (text - ascii)
2) Avadwov (binary).

Agiktec Qgong

To cvomua E/E ¢ C++ dayeipileton ovo oekTec-0gomng (deiktnc-0eong evor evog
axepatog apdpog - long int) yio kabe apyeto:

a) o dewktng-Beonc-oPacparog (get pointer), kabopilel v Beon (o€ mo byte) oto
OPYELO OTTOL Bl YIVEL 1 ETOUEVT AELTOVPYLOL EIGOJOV,

B) o dewtns-Beonc-ypaynuatoc (put pointer), kaBopilel v Beom (oe mo byte) oto
apyelo omov Ba yvel n emopevn Aettovpyta €£050v.

Otav eva apyelo avoryetl (GuVaPTNOT open) TOTE 01 delkTEG-Oeomng TomodeTovvTaL GTO
TPp®TO byte otV apyn Tov apyeov (N apBuncn apyiletl amo o undev).

Kobe popa mov exteAdertarl po cuvaptnon owPocpatog (onwg read, get, KAT) o
OeIKTNG-0E0MG-010PACLOTOC LETOKIVELTOL OvTOpOTA GtV Bgon ekel mov Ba ywel to
EMOUEVO OOPOGHLOL.

Emong kabe @opa mov ekteAeITOn e cuvaptnom Ypoynuatos (ommg write, put,
KATT) 0 OEIKTNG-0E0MC-YPOYNLOTOG LETAKIVELTOL QuTOpATO 6TV BEoT ekel Tov Ba yvel
TO EMOUEVO YPOYNLLO.

Me 11¢ ovvapmnoelg tellg kot tellp umopope va PBpovpe Tig Becels twv dvo
dektwv-Oeong.

Me TG ovvoptnoel; seekg KOl seekp UTOPOVUE VO UETOKIVIGOVUE KO VL
TOTOOETNGOVUE TOVG OEIKTEC-OEGEIS GE OTOLONTOTE GNLELO GTO OPYEL0 BELOV|LE.

Tehoc Apygrov (end of file)

Kabe apyelo eyel o etikero mov onuewvel 10 tEAog Tov apyeov (end of file). H
ETIKETA €Vl gvag yopaktnpoc. H ocvvoptnom eof gleyyet yio 10 €0V VoG OEIKTNG-
Beong ewvar oto TEAOG-apyEOL. (Ze apyela keyevov oto DOS gwvan o yopoktnpag 26
OA. ctrl-Z, oto UNIX ewvan o yapoxktnpag 4 dni. ctrl-D)

Buffer

Ta dedopeva mov ypagovtor oe pon 1 Oofaloviotl amo pie por GLAALEYOVTAL GE €V
evolppeco yopo mov ovopaletor "buffer" e epyacieg "ypaonc" (write) To
nepleyopevo tov buffer e£odov ypagetar 6t KOTOAANAN TeEAIKN TomoBeGIo (PLGIKT
ovokeun) otav: @) to buffer yepuoet, B) otav KAelsel n pon, ¥) 0TAV TO TPOYPOLLLLLOL
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TELELWVEL YOPIS TPoPANUa &) otav ektelecsBel 1 cvvaptnon £lush (oe opilopeveg

YA®

06eg 1 evioAn ovopaletar commit). Otav avto cvpPorver Aepe ot o buffer

"flushed". Otoav to mpoypappa tereiwvel pe Ttpofinua tote o buffer e£odov mbavov
va un xkotePaocet (flush) kot cwoet ta dedopeva pe amoteleso va yobovv dedopeva.

Yvovaptnoeic E /E
open
E@' ocov dnovpyndet o pon pumopel va cuvoedel e eva 0pyELD YPTOLOTOIOVTOG
v cuvaptnon open(). H cvvaptnom open() avoryel eva apyelo, €0V deV VIOPYEL TO
ONUoLvPYEL.
void open(const char *ovopa apxetov, int epyaota);
Omov epyaotia MepLypagn
ios: :app - Emextaon 610 1€A0G TOL apyELOL.
ios::ate - O deng Beong Tov apyeOL TOTOHETELTAL GTO TEAOG OTAV TO
OPYELO OVOLYEL.

ios::binary - Apyeto binary.
ios::in - Apyelo €16000v.
ios::nocreate - Na un onuovpyndet, av OV VILOPYEL TO APYELO.
ios::noreplace - Na [1 YIVEL OVTIKOTOGTOOEL, EQV VITOPYEL TO OPYELO.
ios::out - Apyelo eEodov.
ios::trunc - To mokoto TEPLEYOUEVO TOV APYEIOV KATAGTPEPETOL.
[Mapaderypota
o) ofstream os; // Pon&fodov os

os.open("test") ;

1010 pE:

ofstream os; // Pon&fodov os

os.open("test", ios::out);
B)

fstream mys;

mys.open('"data", ios::in | ios::out);
Eav vrapyet mpofAnpa 6to open tote 1 pon mys €vor Pnodev.
if ('mys) {
cout << "MpoPAnpa CTO AVOLYHA TOU apxetou.\n";

get xa. put

Ot ouvapnoeig get() kot put() yewprlovion dedopeva oe emmedo yopaktnpo (byte).

istream &get(char &ch);
ostream &put(char ch);
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H get dwPalet evav yapaxtmpa ch amo o pon. H put ypaeet (torobetet) evov
yopaxtnpa ch og pua pon. Eav ta dedopeva oty pon ewvon dvadika (binary) tote n
pomn mpemel va avorydet e ios::binary.

read koL write

Me 11 ovvaptnoelg read() kKo write() HUTOPOVUE VO YPAWOVLUE 1 VO OLOPACOVE

kopotio pvnung (blocks) amo dedopeva.
istream &read(unsigned char *buf, int num);
ostream &write (const unsigned char *buf, int num);

H ocvvaptnon read dwPoalet num yapaxtmpes (bytes) 6To ympo mov JEVEL O dEIKTNG
buf. H ocvvoaptnon write ypagel num YOPOKTINPES OO TOV YMOPO OV OELXVEL O
dewkmng buf. H ocvvaptnon write 0&v CTOUOTO OTOV GLVOPTNGN EVOV TEPUATIKO
(null) yapaxtmpo.

-- Tlopaderypo. Anpovpyet o pOn-apYEOV Kot YPAPEL TNV SVOSIKN TN TNG
doung Date.

#include <fstream.h>
struct Date

{

int mo, da, yr;

};

int main ()
{
Date dt = { 20, 7, 97 };:
ofstream tfile( "date.dat" , ios::binary );
tfile.write( (char *) &dt, sizeof(dt));
return(0) ;

get
Extoc amo tnv mponyovpevn mEPLypapn e, N GLVOPTNON get EVOL VITEPPOPTMUEVT
e S10LPOPOVG TPOTOVG.

istream &get(char *buf, int num,char delim='\n');
AwBalel num yopaKINPES GTO YMOPO TOL SELYVEL O buf, EKTOG €0V O VOPIS (TPtV
CLUANPWOGN TO OPIOLO nUmM) CLVAVTNGT TO YOPAKTNPA TOL optleTon g delim. Eav o
yopaktnpog delim dev opiobet Tote £€'opiopov ewvar o yapaxtnpog \n' (new line).

getline

AwPalel num yOpAKINPEG GTO YMPO TOL OEWYVEL O buf, €KTOG €0V MO VOPLS (TPLV
CLUANP®OON TO OPIOLO nuUm) GLVAVTINGT TO YOPAKTNPA TOV oprleTon ¢ delim. Eav o
yopokmnpog delim dev opioBel tote e€'opiopov ewor o yoapaxtnpog "n'.  Ewou
oodvvaun pe v get(char *buf, int num,char delim) pe povn dwopopa 0TL 1 getline

dwypaget Tov yapoktnpo delim \n' otov buf.
istream &getline(char *buf, int num,char delim='\n') ;

ignore
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AwpPaler kor ayvoer num yapoktnpes (1 €€'oplopov) €KT0C KoL OV O VOPLS
ovvavinoel tov yopokmpa delim (EOF end of file - e€'opiopov yapoktnpag teAovg

OPYELOV) OTTO 10, POT) ELGOOOV.
istream &ignore(int num=1l, int delim=EOF) ;

[Mapaderypo:
ifstream si;

si.ignore (10, ' '); // Ayvonoe 10 XOpOKRTINPEG E€KTOG KOL EOV
// ouvavinoeL¢ mLO HIPOOTA TO KEVO dLAOCTHHA

peek
H ocvvaptnon peek pog S10€l TOV ETOUEVO YOPOKTNPO OO TV PON XWOPIS OUMS VO
petakwvnoet o dektng Beong oty pon.
int peek();
[Mopaderypa: Bheme cuvaptnon putback()

putback

H cvvapton putback() tonofetel mom Tov TEAELTAL0 YOPAKTNPA TOV SOPACTNKE GE

e pon.
istream &putback (char c);

-— To mapokatm mpoypoappo dwofalel o GEWPO YOPAKTNPES Ao TNV KAOlEpOUEV
pomn cin gav o yopaktnpag ol "mteloc" LETUTPENETAL GE KEPOANLO Kot TOTODETEITAL
TIG® GTNV PON).

#include <iostream.h>
int main()
{
char ch;
do {
ch = cin.peek();// ®epe TOV XUPAKTINPA GAAX PI HPOXWPOUCG
// tov JeirTn-dLapfacpatog.
if(ch >= 'a' && ch <= 'z') {
ch = cin.get(); // A.oBace tov "melo" XOPOAKTINPO.
ch = ch - 32; // Metatponn o Ke@paldlo.
cin.putback(ch); // Tono®estifnoe TOV XOPOAKINEO IILOW®
} // otnv pon

ch = cin.get();
cout << ch; // Epgavice TOvV Xapaktnpa otnv obovny
} while (ch '= '\n');
return (0) ;
}
// p43.cpp //

flush

H ovvaptnon flush "cwlel" otov d1oK0 OAeg TIG TANPOPOPLEC TOL PPICKOVIOL GTNHV

npocwpivn pvnun (buffer).
osfream &flush();

[Mopaderypo
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#include <fstream.h>
int main()

{

ofstream so("test.dat");

so.flush() ;

seekg xa. seekp

H seekg emitpenel va petakivnooovpe tov ogktn-0eong-drapacpotog (get deiktn) tov
aPYEOL GE v KADOPIGHEVO OMLELO TOV apyeloL Y "read" epyaciec.

H seekp enmttpenet va petakivnoovpe tov okt -0eong ypoynuatog (put S€KTn) TV

OPYELOL GE VO, KADOPIGLEVO GIELO TOV OPYELOL Yo "write" Epyacies.
istream &seekg(offset, start position);
ostream &seekp(offset, start position);

To offset opilel 10 mAnBog TV yopaxtnpov (bytes) mov mpemel va PETAKIVIOEL O
JEIKTNG-0E0MG TTOVTO MG TTPOG TO GNELO OVOPOPOS (Start_position)

H start position opiler v Beon 1oV dektn-0eong. Ot Tyeg mov umopel va AoPet
£VOIL O1 KOTmOL:

Ty OepLypaen
ios::beg  Apym 1OV OPYEOL

ios::cur  Tpegyovoa Beom tov apyelov
ios::end  Telog Tov apyElOVL
[Mopaderypo: Bheme cuvaptnon tellp()

tellg xa. tellp

H cvvaptnon tellg emotpepet v Tpeyovca Beomn tov deikTn-010facLaTos.
H cuvoptnon tellp emioTpe@stl TNV TPEXOVGO OECT) TOV SEIKTN-YPOAYTHLOTOC.
6egon_ortn_pon tellg();
6egon_ortn_pon tellp();
[Topaderypo

#include <iostream.h>
#include <fstream.h>
int main()
{
ofstream fo;
fo.open("rand.dat") ;
if ('fo) {
cout << "AoBo¢ KATA TO AvOoLlLypda Tou apxetou\n";
return(1l) ;
}
// TomoOestnon tou JeLKTIN-0£0nC-yYPAYNUATOC OTO TEAOC TOU
// oapxeiLou
fo.seekp (0, ios::end);
// Enefepyacia
cout << fo.tellp(); // Eppavion tou deLRIn-ypoynpatoq
// Enefepyaocia
fo.close();
return(0) ;
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}
// p42.cpp //

eof ()
H cvvaptnon eof() avayvopilel Kot EMGTPEPEL (oL U1 UNOEVIKT TIUN OTOV O OEIKTNG

Beong apyeov EHAVEL GTO TELOG TOL OPYELOV.
int eof () ;

ELeyyoc enelepyaorog

To ovompa E/E g C++ dtoetnpel TANPOQPOPIEG Y10l TO OMOTEAEGHO KOOE AELTOVPYLOG
E/E (I/0O status). Ymopyovv 0vo tpomot ywo. va ACBOVHE TANPOPOPIES Yo TNV
kataotoon E/E:

A) LE TIC GLVOPTNCELS EAEYYOV.

B) pe v cvvaptnon rdstate

A) Zuvaptnoeig EAeyxou
Ot ocvvapmnoelg swvor "ovvoptnoelg UEAN" mov gAeyyovv TLYOV AOBN KOTO TO

YPOYM LO/SL0POC O GE LU0 POT).
Zuvaptnon IlepLypoon

bad Emotpepel un-undevikn tiun eav vrapyet va cofapo Aaboc.

fail Emotpepet un-pundevikn tiun av vrapyet va oPapo Aabog 1| to
apyeto dev vrapyetl. H eme€epyaoia pmopet va cuveyichet peta omo
KAnon g clear(0).

good Emiotpepet un-pundevikn tiun eav 0ev vapyel Aabog Kot 0gv el
@Bacel 610 TELOG TOL apyelov (end-of-file not set).

eof Emotpepet un-pundevikn tiun (on end-of-file) otav aposnabncovue va
Ol0BOCOVLLE TTEPOL OO TNV ETIKETA TEAOC-O0PYELOV.

clear KaBapilel v katactaon ecotepikov Aabovg (€' opiopov kabapilet

oAa. Ta error bits).

O teleotng ! VIEPPOPTMOVETAL KOl EKTEAEL TNV 10100 AEITOVPYLO. OTOS 1) GLVAPTNON
fail, €161 1M EVTOAN

if( 'cout )

gwvot 1w [e

if( cout.fail() )

O teleotng void* () VIEPPOPTMVETOL Y10 VAL EWVAL TO OVTIOETO TOL TEAESTN !, €TOL N
EVTOMN
if( cout )

gwvot 1w pe
if( 'cout.fail() )

O 1eheotng void* () dev ewor 1G0SVVOUOG e TV good EMEWN OEV EAEYYEL Yl TO
TEAOG-0PYELOV.

if( cout )

dev ewvon 1w e

if( cout.good() )

B) Zuvaptnon rdstate
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H ovvaptnon rdstate emiotpepel TV tpeyovca kotaotaon Aabwv (current error
state). H 1peyovco KATOCTOON KPOTELTOL OE EVOV  OKEPOLO OTOV  OTOLOV
Kodkomolovvtal ot Tapakoto flags:
eofbit 1 = tehog-apyelov

Awgpopetika 0
failbit 1 = oyt coPapo Aabog

Awgpopetika 0
badbit 1 = coPapo rabog

Awgpopetika 0

Ot onuateg (flags) ovteg Ppiokovior ot class ios. XV ios opileton Kot T0
goodbit mov gyt Tnv Tiun 0.

-— Tlapaderypa. To mpoypappo dtafalel eva apye0 YOPAKTPO-XOUPAKTIPO KOl TO
eupaviler omnv oBovn. o kabe yapaxtmpa mov dofaleTor yveTor ELEYYOS Yo TUYOV
AaOn (telog apyelov, oyt coPapo Aabog, coPfapo Aabog). Eav mpoxvyel eva amo to
AaBn Ba gpeovichel otnv 0oBovn avaioyo unvoua.

#include <iostream.h>
#include <fstream.h>
int main(int argc, char *argv[])
{
ifstream eis(argv[l]); // Poqn gi.codovu
if('eis) {
cout << "MpoPAnpa OTO OGVOLYHA TOU apXeLou gLocodou.\n";
return(l) ;
}
char ch;
while (eis.get(ch)) {
cout << ch;
elegxos (eis) ;
}
eis.close();
return(0) ;

}

void elegxos(ifstream &eis)
{
int i;
i = eis.rdstate();
if( i & ios::eofbit )
cout << "Etiketa T.A. (tedo¢ apxetLou ePpebn) \n";
esle if( i & ios::failbit )
cout << "OxL ocoPapo Aabog¢ E/E \n";
esle if( i & ios::badbit )
cout << "ZoBapo Aabog¢ E/E \n";

E16000¢/E£000G 6€ TIvVOKES
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To ovomua E/E tng C++ emitpenel Aertovpyleg E/E oe mvaxeg (array 1/0). Ot
Aertovpyleg awteg ekteAovvtal Pe TIg ovvnOicueveg poeg e C++. (H E/E o mvaxkeg
gwvat 1w pe v Agttovpyla Tov cvvaptnoewv sscanf() kot sprintf() mg C)

O1 Baotikeg dopieg, classes kot otabepeg fpiokoviol ONAMUEVES 6TO strstrea.h

O1 ta&eig mov ypnoponotovvtat Yo E/E o€ mivakeg svot: istrstream (Yo €16000),
ostrstream (yw €£080), Kol strstream (ywo €6000/€£000) Ot taelg avTES
npogpyovtal amo v to&n strstreambuf. Extog amo v strstreambuf, 7 istrstream
TPOEPYETOL KOL OO TNV istream, 1) ostrstream TPOEPYETOL KAl OO TNV ostream, 1 ¢
strstream mepdapPovel Tig iostream tagels. Etot oleg o1 taéelg yuo E/E og mvakeg
gxovv pocfacn oTig Wieg "ovvapTnoels peAn" mov gxovv ot "cvvnbiopeves”" Tagelg
E/E.

[Ma va cuvdesovpe pa pon 6000V LLE EVOL TIVOKO, YPT|GLLLOTOLOVLE TO:
ostrstream onoma(char *buf,int mikos,int ergasia = ios::out);

[Ma va cuvdesovpE oL PO GOS0V LLE EVO TIVOKO, PN CLLLOTOIOVUE TO:
istrstream onoma_ rois eis(char *buf);
N . . .
istrstream onoma rois eis(char *buf,int mikos) ;
Movo 1o KoppaTt 160V e T0 mikos Ba ypnoyorombel mg 16000.

["a vo cuvOeGOLLLE [ POT) E1G0O0V/EE000V LE EVOL TTVOKOL PT|CULOTOLOVLE TO:
strstream r eis ex(char *buf, int mikos, int ergasia);

[Mapaderypo:
char b[80];
strstream ee(b, sizeof(b), ios::in | ios::out);

Yuvvaptnon pcount ()
Emotpepet 10 pnKog pog pong 5000V 0€ TVOKO. XTO PNKOG GCUUTEPIAAUPOVETOL Kot

0 TEPUOTIKOG YOPAKTIPOC.
int pcount() ;

—-— Tlapaderypo pong €060V Gg TVOK.

#include <iostream.h>
#include <strstrea.h>
int main()
{
char s[80];
ostrstream exs (s, sizeof(s));// Pon efodou exs oOg HMLVOKA S
exs << "Mirror ";
exs << '7';
exs << " " << 100 - 3*5 << hex <« " ";
exs.setf (ios: :showbase) ;
exs << 126 << " " << 123.4 << ends;

cout << s << endl; // Eppavnon Tou mLvaRa otnv ofovr
cout << "Mnkog poqng " << exs.pcount() << endl;

return (0) ;

}
// p66.cpp //

Amotelecua
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Mirror 7 85 Ox7e 123.4
Mnkog pong 23

-- TMopaderypo Pong etcodov og mvaxa.

#include <iostream.h>
#include <strstrea.h>
int main()

{

char b[] = "20 Rainmaker 12.34 C";
istrstream eis(b); // Pon e.00d0uU eis og miLvaka s
int i;

char s[80];
eis >> i; // AiopaleL TO: 20

eis >> s; // AicpaleL to: Rainmaker

cout << i << " " << s << endl; // Epe¢av.or

float £;

char ch;

eis >> f; // Airapalel to: 12.34
eis >> ch; // Aitapaler to: C
cout << £ << " " << ch << endl; // Epgpavion

return(0) ;
}
// p68.cpp //
Amotelecua
20 Rainmaker
12.34 C

-- Topaderypo Pong etcodov/eEodov o€ mvaka.

#include <iostream.h>
#include <strstrea.h>
int main()
{
char bee[80];
strstream ees (bee, sizeof(bee), ios::in | ios::out);
ees << "10 20 Friends"; // E.codog¢

int x,y; char s[80];
ees >> x >> y >> s; // Efodog

cout << x << " " <K<K y << " " << s << endl; // Ep¢avioq
ees.seekg (7, ios::beg); // Tuxaia avalntnon otn pon ees
char ch;

ees >> ch;

cout << "O xap. otnv Oegon 7 givat " << ch << endl;
return(0) ;

}

// p69.cpp //

-— Ot ovvaptnoelg pekn onwg get, put, eof KA pwopovv va ypnoipomombovy Kol o€
poec-mvakes. [Mapaderypa

#include <iostream.h>

#include <strstrea.h>
int main()
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char b[] = "Photographic memories";
istrstream es(b); // Pon £codou es Og MLVORA S
char ch;
while(es.get(ch)) // Aiapoace XopoarTtnpo
cout << ch; // Eppavice tov

return(0) ;

}
// p67.cpp //

-- TMopaderypo Toyotoag avalntnong pong £16000v/££000V GE TIVOKOL

#include <iostream.h>
#include <strstrea.h>
int main()
{
char bee[80];
strstream ees(bee, sizeof(bee), ios::in | ios::out);
ees << "10 20 Friends"; // Ei.codog¢
ees.seekg (6, ios::beqg); // Tuxaia avalninon otn porn ees

char ch;
ees >> ch;
cout << "O xap. otnv Oegon 6 giLvaL " << ch << endl;

return(0) ;

}

Amotedeopa
O xap. otnv Oeon 6 eLvaL F

gxoAto: O dewng oty seekg apylet amo v Beon 0 (undev)

AoKnoegig
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—-— Na ypapel Eva TPOYPOLLO TO OTOL0 OMLLOVPYEL EVOL OPYELD KEWEVOV. L€ KOOE
YPOLUN KOTOX®POLVTOL GTOLYELD TEANTMOV TO OVOHO. Kot M xpewor. Ta dedopeva
dovtal amo 10 TANKTpoAoYlo. Telog elcaywyng dedopevav e ypemon = 0.

#include <iostream.h>
#include <fstream.h>
int main()
{
ofstream rex; // Poqn efodou
rex.open("test") ;
if('rex) {
cout << "MpoBAnpa oTO AvoLlLypda TOou opxetou.\n";
return(1l) ;
}
char nam[20]; float xr;
while (1) {
cout << "Ovopa: " ;
cin >> nam;
cout << "Xpewon: " ;
cin >> xr;

if(xr == 0)
break;
rex << nam << " " << xr << endl; // Onw¢ 1 fprintf
} // tng C.

rex.close() ;
return (0) ;

}

// p39.cpp //

-- No ypogel evo TPOYPOALLUO TO OO0 EUPAVICEL EVOL OPYELD KEWLEVOV. Xg Kobe
YPOLLUT] VTLOPYOVY KOTOYMPNLEVO GTOLXELN TEAOTMV TO OVOLLOL KOIL 1] XPEMOT).

#include <iostream.h>
#include <fstream.h>
int main()
{
ifstream reis("test"); // Pon eiLcodovu
if('reis) {
cout << "MpoPAnpa OTO OAvVOLYHa Tou apxetou.\n";
return(1l) ;
}
char nam[20]; float xr;
while (1) {
reis >> nam >> xr; // Onwc¢ n fscanf 1n¢ C.
if('reis) // Idi.0 pe: if(reis.eof())
break;
cout << "Ovopa: " << nam << " " << "Xpewon: " << xr
<< endl;
}
reis.close();
return(0) ;
}
// p40.cpp
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-- No ypagel evo TPOYPOLLO TO OO0 EUPAVISEL EVOL OPYELD KEWLEVOV. Xe KobE
YPOLUN VTOPYOVV KOTOXWOPTUEVO GTOUXEW TEAOTMV TO OVOUO Kot 1 ¥peworn. To
dwPacpo Ba yvel YapaKTpo-yopoKTnpo.

#include <iostream.h>
#include <fstream.h>
int main()
{
ifstream rin("test"); // Porn ei.codovu
if('rin) {
cout << "MpoBAnpa oTO AvOoLlLypda TOou apxetou.\n";
return(1l) ;
}
char ch;
while (1) {
rin.get(ch) ; // Onwc¢ n fgetc tn¢ C.
if(rin.eof ())
break;
cout << ch;
}
rin.close();
return(0) ;
}
// p4l.cpp //

2yoMo. H mapoanave Oniewa while { } pmopetl va ypagpet kot og:
while (rin.get(ch))
cout << ch;

-- Noa ypapetl eva mpoypappa to omoto avitypagel 1o apyelo ITEM.DAT og eva
OALO OPYEOD TO OVOWO TOVL OTOOV JWETUL OmO TNV ypapun tov gviodwv. (To
Saco KoL TO YPOWTLO YIVETOL YOPOKTIPO-YOPOKTNPO).

#include <iostream.h>
#include <fstream.h>
int main(int argc, char *argv[])

{

ifstream es("item.dat"); // Pon eiLcodou
ofstream ex(argv[l]); // Porn efodou
if(les) {

cout << "HNpoPAnpa OTO OGVOLYHO TOU OapXELoUu gLoodovu.\n";
return (1) ;
}
if(lex) {
cout << "MpoPAnpa oto avolLypa Tou apxetou gfodou.\n";
return(2) ;
}
char ch;
while (1) {
es.get(ch) ;
if(es.eo0f())
break;
ex.put(ch) ;

es.close() ;
ex.close() ;
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return (0) ;
}
// p44.cpp //

2yoMo. H mapomave Oniewa while { } pmopet va ypagpet kot og:
while (es.get(ch))
ex.put(ch) ;

-- No ypoa@el Vol TPOYPOLLLO TO OTOLO OVILYPOPEL TO TEPLEYOUEVO EVOS OPYELOV
KEWEVOV GE £VOL OALO apyel0. Tol OVOLOTO TOV APYEUDY SIO0VTOL 0T TNV YPOLLLTY TV
evtorwv. (To S1afocpa Kot T0 YPOWNLO YIVETOL YPOLLLUN-YPOUUN).

#include <iostream.h>
#include <fstream.h>
int main(int argc, char *argv[])

{

ifstream es(argv[l]); // Pon gi.codovu
ofstream ex(argv[2]); // Porn efodovu
if(les) {

cout << "MpoPAnpa OTO OGVOLYHA TOU apXeLou gLocodou.\n";
return(l) ;

}

if(lex) {
cout << "IpoPAnpa ©TO0 AVOLYHO TOU apxelou efodou.\n";
return(2) ;

}
char buf[100];

while (1) {
es.getline (buf,sizeof (buf),'\n');// AlcBace pLa ypopun
// oto buf.
if (es.eo0f()) // Telog apeiLovu ?
break;
ex << buf << '\n'; // Tpaye tov buf+'\n'

}
es.close() ;
ex.close() ;
return(0) ;
}
// p45.cpp //

-- No ypo@el €va TPOYPOLUO TO OTO0 ONUOLPYEL €VOL apyEW £yypagwv. Ot
EYYPOPEG TEPLEYOVV OTOYELNL TEAAT®V (KOOGS, emmvupo(ia), TNAEP®VO, TOCO
YPEDMGNG, TOGO TIGTMONG) LG ETOIPELNG.

#include <iostream.h>
#include <fstream.h>
#include <stdlib.h>
#include <string.h>

// Opiopog eyypapng
struct UCO01 {
int kod;
char eponym[30];
char tel[1l5];
long xreos,pist;
};
typedef struct UCO1l PEL REC;
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// HpwtoTuna oUVOUPTNOEDV
int rd(PEL_REC &);
void sav(PEL REC , ofstream &);

int main()
{
PEL REC recl;
ofstream so;
int y;
so.open ("PELFIL" ,ios: :binary) ;
if (so.fail()) {
cout << "AaBog¢ ovopa apxeLou 1§ mpofAnpa oto opxeLo"
<< endl;
return(1l) ;
}
while (1) {
y = rd(recl); // AiLapace ta dedopeva OmoO 1O TEPHAT LKO
if (y == 0)
break;
sav(recl,so); // Tpaye ta dedopeva oTOV O LOKO
}
return(0) ;

}

// H ouvaptinon sav ypo@el PLA EYYPOPI OTO OPXELO
// EmiotpepeL: void

void sav(PEL REC rec, ofstream &so)

{

so.write((char *) &rec,sizeof (PEL REC)) ;

}

// H ouvaptnon rd diapalel amo 1o TEPPATLKRO dedopeva KAl TA
// amoénkeuve. otnv doun (eyypaen)
// EmiotpepeL: 1 n rataxwpnon ouvexLletat
// 0 tedo¢ raTAXWPHOQG
int rd(PEL_REC &rec)
{
char bf[256];
cout << "EIZATQI'H ZITOIXEIQON INEAATH" << endl;
cout << " Kwdikog: " ; cin >> bf; rec.kod = atoi (bf);
if (rec.kod == 0)
return(0) ;

cout << " Emwevupo: "; cin >> bf; strcpy(rec.eponym,6bf);
cout << "TnAeggpwovo: "; cin >> bf; strcpy(rec.tel, bf);
cout << " Xpewon: "; cin >> bf; rec.xreos = atol (bf);
cout << " Mioctwon: "; cin >> bf; rec.pist = atol (bf);

return(1l) ;

}
// p32a.cpp //

-- No ypaQeL €vo. TPOYPOULO TO OTOW0 EUEOVILEL OAOL TOL GTOLELDL OAMV TWOV
EYYPOPMV TOV OPYEIOD TEAATOV TOL SNULOVPYNONKE LLE TO TPONYOVUEVO TPOYPOLULLOL.

#include <iostream.h>
#include <fstream.h>
#include <iomanip.h>
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// Opiopog eyypapng
struct UCO01 {
int kod;
char eponym[30];
char tel[1l5];
long xreos,pist;
} recl;

int rr(ifstream &); // IpwTomuma CUVAPTINOEWV
void dsp();

int main()

{
ifstream si ("PELFIL"); // Porn ei.codovu

if (!'si) {
cout << "NaBog ovopa apXeLou 1 mpoPAnpa oto apxeto"
<< endl;

return(1l) ;

}

int y;
while (1) {
y = rr(si); // AiLapoce pLa eyypoen
if (y == 0) // Tedlog eyypapidv ?
break;
dsp(); // Eppavice 1nv eyypoen
}

return (0) ;

}

// Eniotpeper: 0 = 1elOC TOU QpPXELOU
// ALagpopeTira 1.
int rr(ifstream &si) // H ouvaptnon rr diafalel pLa eyypoern
{

int i = 1;

si.read((char*) &recl,sizeof(recl));

if(si.eo0f())

i=20;
return (i) ;

}

// H ocuvaptnorn dsp sppavilel pLa eyypoen.

void dsp()
{
cout << "EMSANIZH EITOIXEIQN NEAATH" << endl;
cout << " Kwdikrog: " << setw(6) << recl.kod
<< endl;
cout << " Enevupo: " << recl.eponym << endl;
cout << "TpAepovo: " << recl.tel << endl;
cout << " Xpeawon: " << setw(6) << recl.xreos
<< endl;
cout << " Miotworn: " << setw(6) << recl.pist
<< endl;

}
// p33a.cpp //
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