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ITepieybpevo Touv podfuotog

o ['evixd yiot TOV QVTIXEWEVOCTRAPY| TTROYRUUUATIOUO XU TIC
UANIAOELC

e Aopf xou petaryAdTTIoN Tpoypeopudtey C++ (pe yerion tou
UETAYAWTTIOTH g++)

o AwdxaoTixde mpoypaupationos pe/oe C++

o Fuféheia ovoudtwy

o Agalpeon ota dedopéva (oe C++)

o Anuioupylol / XATACTEOPT AVTIXEWEVHY

e Kinpovouwdnta (oe C++)

o Ilohvpopyiopde (oe C++)

o ‘Alec yYhwoowécg dopéc tne C++4, xploleg yio TIC XAJOELS

o MetdfBaon otn YAwooa Java



Avzi IIpoAoyou

And v nhextpovix| Mota tou padiuatoc (Ax. Etn 2002-2003
¢we 2006-2007):

Oa uropovoate va uag dievkpvnoete ti akpiBag eEvnnpetel o

AV TIKELLEVOTTPAPS TpoYpappationss; Oxt nds vdonoieitar (ue
KAdoe€g, avtikeipeva kAT), aAAd mowa €lvair n TPakTIKY XPnodTnTa
Kai n ovolaoTikn diapopd OTIS OVVATOTNTES TOU ATO TOV O1A01KAOTLKO.
I'ati dnAadn kdroiog Ja xpnoporoinoea ty tn C++ ya va prder
éva mpoypauua, avti yia tn C. Av ka1 tapakolovda to uddnua, d€v
éxw Kataddfer Tny ovowaotikn owa@opd peta&l twy 6Vo “e16dr”
TPOYPAMU LATIOLOV.

Ta 300 npdta wadfuata eotialay * oy avdyxn OTaeing Tou
AVTIXELWEVOTTRAPOLC TpoYpoppatiopoL. Eniong, oto pddnua tne
Tapooxeufic P éywve unevdiuon T avdyxne oplopol Véwy TOTWY,
NS AVOTUEAGTACNS TOUS GAV XACOELS GTO AVTIXEWUEVOCTROPES
HOVTENO ol 1 LAOTONoN TV xXAdoewy oTn C+-+ Omou xaTémLy

ECTIOOOE.

Ye xade meplntwon, opwe, 0 PAdntel va Eexadaploouye xow TéAL To
TEAYLOTA L0 TOU TO UEWEE ONUAVTIXO VO EYOUV OLOCUPTVIOTEL Xl
Lot ToL VUPAUOL XL €Y, EEXLVOVTIC OO YAWGCOES
AVTIXELLEVOOTTEUPOVS TEOYPOUUATIONOU XL OYL OO EQUPUOYES, OTL
elya Tnv Bl aywvia. Na Eexadaplon 6TL ota TAalola Tou porduatog
WAGYLE YLOL LV TIXEWLEVOCTROYT TEOYPULULATIONO TEV® ATo
OLAOLXACTIXG TROYPUUUATIOUO.

Elnoye Aoindv 6Tl 10 T elvon XatdAANAo Vo eTAEEOLUE: YADOOW

dradixaotixol npoypappatiopol (n.y. C) A yAwooo
avtxegevootpapolc (n.y. CH++) eloptdton and tn @horn Tou

%L oxon e€oaxorovdoly va eoctidlouvy

B’ / ’ ’ ’ ’ /
ONAAdY, TO ELOAYWYIXO PAINUA YL TOUC TUTOLC Tou optlovtal Amd To

Xehotn



TEOBAUATOC oL TAE Vo avTiweTwrioovye. Ildpte, yio mapdderyua,
T0 e&nc mEoBAnua: “I'eddte éva mpdypauua To onolo vo tadivouel N
ovopota’. EdK Tl €youye: 1 To&vounon anoteAel piol dladlxacio Tou
Baoiletor oe o ouyxexplévn pédodo (ahydprduo) tadvounornc.
Avuth egapuoletar og xdnolo dedouéva Tou elvon amAd strings cto
nopddetyua. Ernlong, urnopoldue va molye 61t Pacileton o Lo

oladxacio Tou mpayuatonolel chyxplon uetall 800 strings.

Avtiotolyo mapdderypo Yo ytay, T.y. v emhudel Eva aprduntixd
TEOBANUA e YPNHOM Klac apdunTixic uedodou.

2ITO TopATtavey TpoBAuaTa 1 EugpacT elval oTny VAoTolnon
DLV oL oToleg epapuolovTol Tave ota dedopéva. ‘Apa,
YeetalopaoTe YAOOOES TOU oL YAWOOIXEC douéc Toug (Ta language
constructs toug) dieuxolbvouy TNy avarapdotacy (VAomoinon)
OLAOLXATLV.

ITdpte, TMpa TO TOUEADELYUA TNG VAOTOINOTGC LA EQUOUOYNG
YEUPIXWDV, T.Y. xtvolpeva oyédia. EdG TL €youvue: €xouue xdmoleg
ovTOTNTEC TOU TS OYETICOVUE UE Lol CUUTEQLPOEE. 0V CUUTEPLPOESL
Yewpolpe €va 6OVOAO BLadXAoLOY (OTOV AVTIXEWEVOOTEOWY
BLOBLXACTIXO TPOYPAUUUATIONO) TOL UToEoUY va StegayVoly av auTEC
oL ovtotnTec “AdBouv xdmola unvopata’. 2TO TAQADELYUA TWV
XWVOUPEVLY oYEBLWV Eyovue “oxunvéc” mou MEPLEYOLUY “XLVOUlEVAL
oy€dl” ta omolal OAal €Y0LY XATOLAL YEVLXT] CUUTERLPOEA (TT.).
“uetaxivinon”, “otpogn”, “dAua” ®AT.) ohAAd xou xdmoLa

eZedixevpévr (.. o “Roadrunner” €yel autd 1o “ocmwvdpiopa’).

Avdhoyo mopddelypa elval ol EQAUPUOYES TPOCOUOIWONC, T.).
TEOCOUOIWOT BLEEAYWYHS AYOVWY OTIBOU Yo TELRAPATIONOVS OE
avdyxec og BoninTixd npocwnixd. Acite eniong xou tn devTERT
doxnon e medhne opddac ¥ .

Y aUTA ToL TEOPBAAHATA, TWE, N EUpaoT elvar oTic ovtotntec. Ou
oladxaciec oyetiCovtal UE aUTEC Xt OPELAOVY VA TIC CUVODBEVOLV.

¥ ATAOIXY TPOCOUOLWGCT] TTOAUXATOLXLOC.



‘Apa, oL YAOOOES oL YEELACOUACTE Yo TIC VAOTOLNOELS OYELAOUY VAL
TEOCWEPOLY YAWOGCIXEC DOUES OL OTOLEC VOl ETUTPETOVY OPLOUO
OVTOTHTWY X0l CUCYETIOUO TOUC UE TLC OLAOIXACIEC TOU AVTIGTOLY OV
ot ouunepLpopd toug (m.y. class otn C++). Enlong, neénet va
ETUTEETOUY TO GUOYETIONSG UeTAL) ovToTATWY (YEVixdTERN -
eZelBIXEVOT)) HECWL TOU UNYovopol tne xAnpovouixotntoc. Ot
OVTOTNTEC EYOLV U0 EEWMTEPLXT) CUUTERLYPOPA OAAG BEV ETUBAAAOLY
CUYXEXPUWEVT E0WTEPXY] avaropdotact. Kald, Aownov, elvat o

UMYX OVIOUOC 0pLOUOU TWV OVTOTHTWY VA ETULTEETEL OLAXELOY Tou Ti elvol
YENOLWLOTOLOLHO ATO TOV €0 XOCUO XOL TOU Tl ATOTEAEL ATOPACTY] TOU
TEOYPAUULUATIOTY) Xat dpal ebvan Aemttouépetal bAoToinone. To deltepo
TeEneL Vo “eyxAwBileton” xou vo uny elvon Tpoofdotuo and To
uToAoLTo TEoYEaUUe. O UNYoviopwos Tou EYXAWPIOUOY XAVEL AUTH 1)
douAeld. ‘Etol yiveton duvatd avd ndoo oTiypr) var GhAAAEOVUE TNV
LAOTIOINOY KOS OVTOTNTAS Ywelc Vol dAAEEOLUE TIMOTA GTO UTOAOLTO

TEOYPAULUA, AEXEL VA DLATNEHOOUUE TN OLETAPY| TNS CUUTEPLPOPAS TOV.

BB oume meénel va CUPTANEWO® To €€NC: 1 YXENOT TOU
AVTIXELWUEVOTTEAPOVC TTEOYEOULUATIOUOV EMEXTAUNAE XL OE TEPLOYES
TEOPANUATWY TOU 1 AVTLUETWTLOY TOUC ATUTEL OLAUPOPES DOUES
dedouévemy, OTwe oTolffec, oupéc AT, (T.X. AELTOUPYIXA CUOCTAUATA,
ENEEEPYUOTEC XEWEVOL XAT.). Axoua, unopolue va todue TAéov 4Tl
exeL EEPOYEL XL Amd TN YPNHOY TOU YLA OPLOKO VEWY TUTWY DEDOUEVLV
XL EYEL XUTAANREEL axdua xou YLa ohOXANeY) dladixactia 1 €va oUvoho

OLAOLXAOLMV VO “TIOXETARETOUL” GE WL XAAOY] YPYCULOTIOLDVTOC TNV OV

unyoviopd andxpudne tAnpogopiac (.. N Tpooéyyion tne Java).

EAnilw pe to mopamdve tor tpdypata va Eexadopllouy xahdTepd.



HpooOhxn (étoc 2015):

Me ta xpovia avaoeiyUnke k1 dAAN pia ypnoyudtnta twy
VAWOOOY avTIKELEVOTTPAPOUS TPOYPAUMUATIONOU: A6Yw TNS
andkpung mAnpogopiag, kalapns éxppaons mpodiaypapwy Uéow
TV O1EMAPAY Kal THS OLYaToTNTAS €MAVAYPNOUOTOING TOU

emTvyxdvetal, tpoogpépovtal yia avdntvén PiBliolnkay

AoyiouikoU kal €eméKTaons Tous.



Aoywxa Brpata xotd tnv EEEAETN Tou
(ArodixactinoV) AVIIXELLEVOSTRAPOUS
Ileoypoppatiowon

Arwabrikaotikog Ilpoypapuparioudg (procedural
programming)

® TEOPBAUATA TOU AMOUTOUY EVEEGCT) OLADIXACLOY YLOL TNV
enlAuoY| Toug
o coTldlel 0T OYEDIUON TWV OLADIXACLL)YV

e “amogdoloe Toleg elvan oL Bladxacleg Tou ypeetdlovTon Yo
TNV LVAOTIOINOT) %ol YENOLLOTOINGE TOUC XAAVTEPOUC
ahyoplduoug mou propelc va Beelc”

o IlopadelyuaTor LodLXACL)V:

— elpeon Tne Tetpaywvxnc ptlog
— elpeon ML.K.A.
— ta€vouncm oty
o IN\®ooec: Algol60, Algol68, FORTRAN, Pascal, C x.d.



ITpoypapupationds pne Xroryeia (modular

programming)

® TEOPBANUATA TOU OMOUTOUY AVATTUEY EXTEVOUS HMOLXA

® coTIACEL OTNV 0PYAVWOT| TWV DEDOUEVLV XA TWV

OLAOLXAOLLY

e “amogdoloe ol elvon To otolyelo (modules) mou cou
YEELACOVTAL XOL Y WELOE TO TEOYEAUUUS OOV ETOL OTE VO
xpLELC BEdOUEVA HaL DLOBLXUOLES OTA XATAAANAL
otouyelo”

e UTEYOLY XpLThELd Yia To Yweopo (BA. [Meyer))

o Ilopadelypato oTolyElwy:

— OTOLYElD BLIBLXAOLWY ETEEERYACIOC TEOCWTIXOU

— OTOLYElD DLIBLXAOLWY ETEEERYACLOC EYYPAPWY
— I'h\wooec: Modula -2, Modula -3 x.q.

Agaipeon Aedouévwr (data abstraction)

® TEQLOCOTERT] EUPAUCT) OTA DEDOUEVAL

® GUVOEEL TUTIOUC UE AELTOVRYIEC UECK TWV OTOIWY
YELRLLOUAOTE ToL OTOLYELD TOUC

e “ano@doloe moloug TOTOUC YEELACETU, DWOE EVal TAHEES

oOVOAO AELTOLREYLOY YLOL TOV xdUe TUTO”
o Ilopadelypata tOnwy: stack (top, pop, push)
o ['\tdooec: Ada, C++, Java x.4.



Avtikeipevoorpapnc Ilpoypapupatiopnds (Object

oriented programming)

® TPOGCOLOPIOUOC LEQUPYLWY TUTWY DEDOUEVWV

® EXPEACT) “UOWVMY” YOEAXTNELOTIXMY UETAL) TOTWY UECH
XANPOVOULXOTNTOC

® “amo@doloe TOLEC XAACELC VEAELS, DWOE EVOL TANPES
cUVOAO amd Aeltovpylec yiar TNV xde xAdor), Exppace

ONTA TS HOLVEC AELTOLPYIEC HECK XANPOVOULXOTNTOC

o Ilopadelypato xAdoewv:

"Shape" (color, surface, rotation)

/\
/ 0\
/ \

"Circle" '"Triangle"

o I'\®ooec: Simula, C++, Java x.4.



I'Nyooeg pe XapaxtneloTixd

Avtuxesipevootpagolg llgoypappatiowon

ADA

Smalltalk (1972)
Modula -3

C++ (1980)

Java

C#
SIMULA (1967): npoogépel tn yAwoown dour “class” yia

TOV 0PLOUO XAACEWY, XATOTUY UTOEOVY VO 0PLOTOVY
avTixelpeva e xAdorne, OMI2Y dev udpyeL UNYoVIoUOC
TEOCTUOLAC VLo TOL OVOUOTH MECH OE ULdl XAEOT XL ETOL O
YENOTNG UTOPEL VO TPOGTEASCEL OTIOLOONOTE UEPOS TN
vhornoinone

ITAEov, oYedOV OAEC Ol YAWOGES TEOYPUUUATIONOU YEVIXC
YeNone LnooTNEICOLY YoEUXTNELCTIXA AVTIXEWEVOOTEUPOUC

TEOY POLUATIOILOV
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YrootheiEn AVIIXELREVOOTEPAPOUG
Ileoypoppoatiowon

o Oploudc *AAOEWY, AVTIXEWEVWY, XATPOVOUIXOTNTAC

o AuvatoTtnTa EAEYYOU TUTWV

— Aeltoupyleg TUTOL eapUOlovTaL HOVO TEVL T

avtixelyeva Tou TOToU
— QVTIXE(PEVA TOU TUTOU TPOCTEAAUVOVTIU UOVO UECK
AELTOVEYLDV TOU TUTOU
e Auvvatotntoa utootiplne eyxinPlopol (encapsulation)
— emTuyY&veL anoxpudn TAnpogopioc (information hiding)
— OUVOEEL TOV TUTO UE TIC AELTOLPYIEC TOU

— UOVO T YOQRAXTNELOTIXG XL OL AELTOVEYIEC IOV
xadopllouv tov TUTo Yivovton opatd (Yenottorotioua)
€€ amd TNV xAdoM

o AuvatdTnTo dNUoupyYlag AVTIXEEVWY (OTLYULOTUTWY) ol
apyLxomolinong Toug

o Evdeyoueva, urtoothplén xatdotaone (state) avrixeypévou



IotoTnteg
e Ytowyeonolnon (“Oiadpet xou Paciieue”)
o Evxwfiopdc (amdxpudn mthneogoplioc)
e Enavayenowonoinon (reusability)
e IloAupoppiouoe
— Treppodptwon cuuBorwy (Aptduoc + Aprdude, Alota +
Alota) (overloading)

— Devixeupévol tonol (stack_of (X)), yevixeupéveg
dtadixaoiec (lenghth of list of (X)) (Generic

Programming)

— YTrotinot (subtyping)

11



I'evixevpevolr TOnoL

Hopdaderypa: Xtoifec xan Oupéc
o YTolfBec: amd T MATH €WC TIC XAAOELS CUVARTHCEWY

e Oupéc: amd toug avipdnouc €we T dlepyaoieg

Arnoxpudn IIAneogoplag
[Mopdderypo: 'Eote 6Tl oL YEVIXEC OVTIOTNTEC TOU TEOBAAUATOC

elvou:
1. “modniato”
2. “modnidTng”

‘Eotw étL undpyel wa Aettouvpyia yia To “nodpiato” mou elvon
“ahhory| ToryVTnTaC” Tou Tpaypotomolelton amd TN AElTovpyio TOU

9«

“rodRAatou” “alhayt yeavalio”. Tr debtepn awty| Aettovpyia
™V xpatdpe xpuen (tnv eyxhwPilouye): dev mpénel var unopel vo

TNV TEOCTEAAVVEL GUECH O “TOdNAdTNG”.

12
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Ovopatoroyia yia tig KAdoelg

Aouikny (structural)

Aouixol Adou: attributes, data members, fields
Yvureprpopdg (behavioral)

Aladxaclec HECL TWVY OTOIWY TEOCTEANIVOUUE T

avtixelpyeva: member functions, procedures,
methods/messages

KAdoeiwg xaw Apnenuevor TOnolw AsdopeEvwy

e “Object Oriented Design is the construction of software
systems as structured collections of abstract data type
implementations” [Meyer]

o [lopadelyuato:

— “stack”: viomounuévo cav cuvdedeuévn Alota 1| array
— “student”: vAomownuévo pecw struct
o Agnpnuévol TUmor Aedopévev (ATA) : Agarpetiny

TEPLYPAPY| TUTWV HECK TWV WOLOTATWY TWY AELTOURYLOY TOUC

XL OYL AETTOUEQRELDY TNE AVATARACTACTC TOUS

o Khdoelg : Luyxexpluévn poviehonolnon ot bhonoino



C++ TI'evixa

C++ (=increment of C)

2IYEOLAOTNUE VA

— elvon o xohOtepn C

— vnootnellel agpalpeor) dedoUEVWY

— LUTOOTNELLEL AVTLXELIEVOCTEUYPY TROY PUUUATIONO
Bjarne Stroustrup, 1980, Bell Labs

“C pe x\doeic” — C++ to 1983

[N peyahUtepa TpoypduuaTo

OO0 yapaxtnplotixd eunvevouéva and tn Simulab? (C++
=? C + Simula67)

EuBéleta (scope) ovoudtmv-vonudtwy

Khdoew, avtixelyeva, xAnNpeovouxdtnta, QIAXESC XAACELC,
APNENUEVES HAACELC . . .

14
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To EAdyioto CH++4 Ilpdyepappa

int main()

{

return O;

[ vau €yovpe xau xdmota €€0060

#include <iostream>
using namespace std; // we shall discuss this further later

int main()

{

cout << "Hello world" << endl;

return O;

}

H d\Awor #include <iostream> dnAwvel oTOV
TpoemeepYaoTh Vo TEpLAABEL TIc dNhdoelc Tou Bploxovtal 6To

apyelo-emixcparido iostream



16

Meragppaomn xaw Apyeio-enixspaAides

Yt opyela-emxepoiidec (header files) ypdpouue dnhdoelc
(%o 0pLoHOUC CUVAETHCEWY XL UETABANTOY UE ECWTEPLXN

CUVBECLUOTNTA)

#include <iostream> : ye t1 YeNon < > AVUPEQOUAUCTE

otov standard include xatdroyo

#include "my_header.h" : aval¥tnor tou

AP YELOV-ETUHEPAAIDA OTOV TEEYOVTA XATAAOYO

#include "/home/users/izambo/c++/includes/hed.h" :

oldouue 6o TO PovomdTL ENTY
g++ -o bla main.cc f.cc
g++ —-c main.cc

g+t+ —-c f.cc

g++ -o bla main.o f.o

HopdueTteot yior TN UETAYADTTION OTWE TEELYPAPOVTOL GTO
eYYeLpldlo Tou g++

-c Compile or assemble the source files, but do not link.
The compiler output is an object file corresponding to
each source file.

-E  Stop after the preprocessing stage; do not run the com-
piler proper. The output is preprocessed source code,
which is sent to the standard output.

-o file
Place output in file file.



Kdvte 0oxUEC YUETAYADTTIONS YENOULOTOLOVTAS TOL TOEOX ST
apyela

main.cpp

#include <iostream>
#include "pl.h"

using namespace std;

int main()

{
cout << "HELLO!"<< endl;
£(5);
cout << "Hi!"<< endl;
return O;
}
pl.cpp

#include <iostream>
using namespace std;
void f(int i)

{

cout << i << endl;

pl.h

void f(int);

17



Treviouion and tn C: Oplopata ot cuvdetnor main.
[Tapdderypa:

#include <iostream>

using namespace std;

int main(int argc, char* argvl[])

{

cout << "argc = " << argc << endl;

for( int i=0 ; i < argc ; i++ )
cout << "argv[" << i << "] = " << argv[i] << endl;

return O;

}

18



Aradixactixog IHpoypappatiocpnog pe/oce C++
o Acdouéva

— Evoouoatwuevol tinol
— (TYrol tne standard BiBAotxne)

— TOrot mou opilovton and to YeNoTN

o Aiadixaciec Tdvew oTo dedoUEVa
— Aouxd oToLYEl TNG YAWOOCUC X0 EVTIOAES
— (Zuvaptroeic tne standard ByBiodriunc)

— 2UVOPTHOELS

19



TYTIIOI
e TUnoc boolean (bool) - Twwéc: true, false -
e TUmot yopoxthewv (m.y. char)
o TUnol axepalwv (m.y. int)
o TUnol npoypotixdy (.. double)
e TUnol anapidunonc (n.y. enum)
e anoucio TAnpogoplac : void
e TOrol dewtdHv (m.y. int* )
e Arrays (n.y. char[])
o TUmot avagopdy (m.y. int& )

o Aouéc BEDOUEVWY XL HAACELS

Evoowpatwupevor Baowxol tOrtol tng C4++

o ['ia axepalouc dlodpwy peyedv:

char, short int, int, long int

o [l mpaypatixole:
float, double, long double

e ['ia TV gpunvela Tou TpWTOL bit:
signed/unsigned char
signed/unsigned short int
signed/unsigned int

signed/unsigned long int



Extehodvtoc to axdrouvdo mpdypapua, Yo evnuepwieite yia ta

LEYEUN TV EVOWUATWUEVOY BAoiX®Y TOTWY OTOV UTOAOYLOTY
GoC

//: CO3:Specify.cpp

// From Thinking in C++, 2nd Edition

// Available at http://www.BruceEckel.com
// (c) Bruce Eckel 2000

// Copyright notice in Copyright.txt

// Demonstrates the use of specifiers
#include <iostream>

using namespace std;

int main() {
char c;
unsigned char cu;
int 1i;
unsigned int iu;
short int is;
short iis; // Same as short int
unsigned short int isu;
unsigned short iisu;
long int il;
long iil; // Same as long int
unsigned long int ilu;
unsigned long iilu;

float f£f;

double d;

long double 1d;

cout
<< "\n char= " << sizeof(c)
<< "\n unsigned char = " << sizeof(cu)
<< "\n int = " << sizeof(i)
<< "\n unsigned int = " << sizeof (iu)
<< "\n short = " << sizeof(is)
<< "\n unsigned short = " << sizeof(isu)
<< "\n long = " << sizeof(il)
<< "\n unsigned long = " << sizeof(ilu)
<< "\n float = " << sizeof (f)
<< "\n double = " << sizeof(d)
<< "\n long double = " << sizeof(1d)
<< endl;

Yy /77"



ITagayopevor TOroL

* OnAwvel delxtrn (prefix)
& dnhvel avapopd (prefix)
[1 dnhdvel array (postfix)

() dnhadver cuvdptnon (postfix)
Hopadelyporta:

int* a;

float v[10];
char*x p[20];
void f(int);

void, dsixTeg, arrays

apriunTny og delxtec Onwe otn C

void: cuvToXTIXE GUUTEPLPERETAL Gy TUTOC
— va ONAWCEL OTL YLat CLVEETNOT OEV ETUCTEEPEL TIUY)

— Boowxde TOTOC Yo OEIXTEC OF AVTIXEIUEVA TOU OEV

EEPOLPE TOV TUTO TOUC

22
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‘ANNot VEpATA OYETIXA LE TOLG TUTOUG

o Metatponéc TOmwy

e struct

struct address {
char* street;
long number;
char* city;
int postcode;

s
o ['ia yetovopaocio TUNwY, typedef

typedef char* Pchar;
Pchar pil;

[Toocoyn: H yerion tou typedef otn C++ elvor mohd
TEpLOploUEVY). Xpnolponoteiton xuplwe:
— Yyt ovopooia mapayouevwy TOTWY, T.Y. char*

— O€ TEPLITWOELC IOV OEV £YOUME aXOUA AToYucioel ToV
TUTO XATOLWY UETUBATTEOV %ol EVOEYETOL VO TOV

ahAdEovuE apYoTERD
e union
e enum (amopLUUNOELS)

e Y touc TUToug Yo emavEAYoupe cULNTAOVTAC YOl TIC XAAOELS



EK®PPAYEIY oo ENTOAEX

statement
expression(opt)
declaration
{ statement-list(opt) }

24
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TeAeoteg
o Y. +, =, % /[ hy ...
e Elvou mholowa oe teleotée, omwe 1 C

Mepixol €youv xou vea onuacto, m.y. <<
Ot teheoTéc
+ =0k /o0&, T, <L >>
CLUTTOCCOVTOL UE TOV =
T.X.a =a+ 5; — a += b;
I'evixd E1 op= E2 w00od0vopo ye E1 = E1 op (E2) (ue E1
vo. urtoloy(leTan plo Yopd)

I'evixd oL tehectéc “opadomolovvTal” and AploTERS EXTOC
ATO TOUC HOVOOLAULOUC TEAEOTEC X0 TOUC TEAECTEC avdleoNC
TIOU OPOBOTIOLOVVTHL ol BEELE T.Y.

a=b=c -—--> a=(b=c)
a+b+c -——==> (a+b) +c
*p++ ----> x (p++) NOT (*p)++ (Which means what? Guess!)

Trdpyel xohd OPLOUEVY] TEOTEQAULOTNTA TEAECTWV, T.Y. OL
TEAEOTEC EUBEAELAC, & 1, EYOUV TN UEYOADTERY) XOU TO XOUUAL,
, , oav €voelEn axoloudac Eyel TN wixpdTERT:
at+tb*xc—a+ (bx*xc)

(0 teheoThc * €yel UEYUADTEPY TTPOTEQAUATNTO)
atb-c—(a+b)-c

((Btar TpoTEPOULOTTOL AANSL aploTeEEY] “opadonoinon”)

Kalé elvan va yenowwonololpe nopevieoelg, ( xon ), yia vo
XAVOUUE CAPN TN OELpd TNG anoTiunong

D'evind 1 oelpd anotiunorng dev elvon eyyunuewn
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o O teheotéc , , &&, || eyyudvtan 6TL TO aploTEPd UENOC
Toug Vo amoTtiunVel mpwTa, Y.

b=(a=2,a+1)—b=30uodyb=2)

o AU&nomn xou Melwon (6nwe otn C) ye toug teheoTéc ++ xou

— H éxgpoaon ++1value elvan 1.ooddvoun ye tnv €xgpaot
lvalue += 1, .codOvapa lvalue = lvalue + 1,
(Yewpwvtac 6Tl 0 lvalue dev €yel nopevépyeleq).

y = ++tx — y = (x+=1)
y = x++ — y = (t=x,x+=1,t)

— Kotd v ad&non/pelenon twv Setty Tou avTioToly oV
o€ array, T0 AMOTEAECUA OVAPEQETOL GTO GTOLYEIX TOU
array (xu oy, m.y. otic dtevdivoelg). T topdderypa,
int pl] = {1,2,3,4};
int* q = p; cout << *q << endl;
g++; cout << *q << endl;

UETd Ty adEnor), o q delyvel oTov emduEVo axépato (Tou
array) xt Oyt otnv enduevn 9€orn LvAune
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AcixTEg xol TEAEOCTES: EXTEAECTE XA UEAETNOTE TO
TOEOX BT TTEOY POYLULAL

[I717777777777777777777777777777777777777777777777777777777777777777

#include <iostream>
using namespace std;

int main()

{
int p[] = {10,20,30,40};
int *q = p;
int x;

[111777777777777777777777777777777777777777777777777777777777777777777

X = *q; // x equals to the value of the integer that
// q points to (x=10)
cout << x << endl; // number 10 is printed

[111777777777777777777777777777777777777777777777777777777777777177777

X = *Q++; // x equals to the value of the integer that
// q points to (x=10),
// then q points to the next integer, i.e. pl[1]
cout << x << endl; // number 10 is printed

[111777777777777777777777777777777777777777777777777777777777777777777

x = x(q++); // x equals to the value of the integer that
// q points to (x=20),
// then q points to the next integer, i.e. p[2]
cout << x << endl; //number 20 is printed

[17177717777177777777777777777777777777777777777777777777777777777/777777

x = (xq)++; // x equals to the value of the integer
// that q points to (x=30),
// then the value of p[2] is incremented by 1.
// No change for q

cout << x << endl; // number 30 is printed

[111777777777777777777777777777777777777777777777777777777777777777777
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X = *Q; // x equals to the value of the integer that
// q points to (x=31)
cout << x << endl; // number 31 is printed

[117717777777777777777777777777777777777777777777777777777777717717777

X = *++Q; // first increment q to point to the next integer,
// i.e. p[3], and then
// assign to x its value (x=40)

cout << x << endl; // number 40 is printed

[I17717777777777777777777777777777777777777777777777777777777717717777

X = ++%q; // first increment the value of the integer that
// q points to and
// then assign this value to x (x=41)

cout << x << endl; // number 41 is printed

return O;

}
[111777777777777777777777777777777777777777777777777777777777777777777
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Mepwxeg Ilapatnerosig

o Aev undpyouv evIoAéc avdieonc xat eVIOAEC XANoNC
oLVEETNONG: 1) AVAVEST XU 1 XANOT] CUVEETNONS UTEYOVTOL
TNV XATNYOopld TWY EXPEACEWY.

o O Aoywol tehectéc && xou | | dev amotiwoly to deltepo

OpLoUd TOUG EXTOC av Elvar amopalTnTo.

e ‘Ornou ylvovtar éAeyyol Ty alivelog lvon To
ELAVAYVWOOTO VO YRAPOUUE O1Ta TIC AOYIXES EXPEAOELS, UE
YoM TWV AOYIXWY TEAECTWV, TUEE VoL UTOVOELTAL O EAEY YOG
ue Bdon Tic un undevixée twée (Unv oxoroudolye Ty
npoceyylon tne C va Bactloyaote otny Undevixn 1 un
UNOEVIXY) TN TNS €XPEAONC).

o Ilpocoyr| otic npotepandtntec! Acite To mopoxdtw

TEOY QUM XA OUTLONOYEICTE TL EXTUTVEL:

// Inspired by an example in Eckel’s book
#include <iostream>
using namespace std;

int main()

{
int a,b;
b=1;
cout << ((a = --b) 2 b : (b=-99))
<< ’\n’ << " a is " << a << ’\n’ <K

" b is " << b << endl;

b=1;

cout << (a=--b?b : (b=-99 ))
<< ’\n’ << " a is " << a << ’\n’ <K<
" b is " << b << endl;

return O;



ENTOAEX (ala C)

e Evtohéc Emloyrc (selection/choice):
— if ( expression ) statement
— if ( expression ) statement else statement

— switch ( expression ) statement

e Evtoléc Enavéindne (iteration):
— while ( expression ) statement
— do statement while ( expression ) ;
— for ( init-statement ; expression(opt) ; expression )

statement

o Evtohéc Metagopdc Eréyyou (control):
— case constant-expression : statement
— default: statement
— break;
— continue;
— return expression(opt) ;

— goto identifier ;

e Ovopaocio Evtolic: identifier : statement



Evtoléc Enthoy7g (selection/choice)
o Emhoyn if-then, cuvAuing popemn:

if (expression)
statement

o Emhoyn if-then-else, cuviing pop®y:

if (expression)
statement
else
statement

— H tun e éxgppaonc expression pmopel va elvol true 1

false

— To statement unopel vo avTioTolyEl OE Ulot LOVO EVTOAT

1 oe éva block evtohov

o Ilohhamhy| emhoyy| switch, cuviing popy:

switch (selector)

{
case intl : statement ; break ;
case int2 : statement ; break ;
default : statement ;

}

— H éxgpoon selector mapdyel pia Tiun axepalou
— Avdhoya pe TNV TopAYOUEVN TWUY), O EAEY YOS TNYAlVEL
oTo statement petd To avtictolyo case

— To break ypedletar yio Byel o €Aeyyoc and to switch

— 1o default unodewxvieL TL TEETEL VAL EXTEAECTEL OTNY
YEVIXY| TERIMTWON OTOU XAVEVA OO TAL TOUEATAVEL case OE

umopel VoL EQUPUOCTEL



Evtohég Enavdindng (iteration)
o Enavdindn while, cuviine popon:

while (expression)
statement

— H éxgpoon expression amotiudton ey and xde

enavaANngn Tou statement

— H twun ¢ éxgpaone expression pmopel va elvar true 1
false

— To statement prnopel va avtiotolyel o piot péVo EVIONY
1) o €va block EVTOAGDV

32



— Ilopdderypa yprione while xon switch - case

//: CO03:Menu2.cpp

// From Thinking in C++, 2nd Edition

// Available at http://www.BruceEckel.com

// (c) Bruce Eckel 2000
// Copyright notice in Copyright.txt

// A menu using a switch statement

#include <iostream>

using namespace std;

int main() {
bool quit =

false;

while(quit == false) {

cout << "Select a, b, c or q to

char response;

cin >> response;

switch(response) {

case ’a’

case b’

case ¢’

) )
case ’q

default

Yy ///:"

cout << "you chose ’a’"
break;

cout << "you chose ’b’"
break;

cout << "you chose ’c’"
break;

cout << "quitting menu"
quit = true;

break;

quit:

// Flag for quitting

<<

<<

<<

<<

H

endl;

endl;

endl;

endl;

cout << "Please use a,b,c or q!"

<< endl;
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o Enavdindmn for, cuviine poppy:

for(initialization; conditional; statementL)
statementB

— ‘Otav pnaivel o éeyyoc oto for yia mpdTn Qopd,
exteAelTaw To initialization dnal

— Ilpwv and x&de emavdindr, eréyyeton av LoyLel To

conditional

— Av elvar to conditional ahniéc, exteAeiton To

statementB

— Y10 téhoc xqe enovdindne (duo €xel ohoxinewiel n
exTéNeoN ToL statementB ) exteAeiton To statementL

34



o Enavdindrn do-while, cuviine popom:
do

statement
while (expression)

— To statement extehelton TOVAdYLIOTOV UL YOEA, OTOV O
EAEYYOC UTEL 0TO dO YIO TEWTN POEd.

— H éxgpoon expression amotiudton HeETd TNV eXTEAED

Tou statement

— Mo mdavn) yeror Tou elvan 6NV TERITTWO) O 1)
EXQEOOT) expression eunAExeL TWES TOU
ota3dlovtar/uroroyilovton oto statement. I

TOPEAOELY AL, OEITE TO TOEUXATE TEOYPOUUAL:
//: CO03:Guess2.cpp

// From Thinking in C++, 2nd Edition

// Available at http://www.BruceEckel.com

// (c) Bruce Eckel 2000

// Copyright notice in Copyright.txt

// The guess program using do-while

#include <iostream>

using namespace std;

int main() {
int secret = 15;
int guess; // No initialization needed here
do {
cout << "guess the number: ";
cin >> guess; // Initialization happens
} while(guess != secret);
cout << "You got it!" << endl;
Yy //7/7:"
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YTAOEPEX

o I Aé&n-xhewdl const unopel vor cupmeptAngiel o ulo dRhwon
npoodlopoty| (identifier) yio vo tov petatpélel oe otadepd
avtl yio yetofAnty. 1Ly,

const int a = b;

TO TEPLEYOUEVO TOU a OV UTopel Vo aAAGEEL

o Axpl3cdc eneldr| TO MEPIEYOUEVO DEV UTopel Vo ahAAEEL, €Vog
TEOGOLOPLGTAC TTOU ONAMVETAL UE Const TEETEL Vo

apyeoToLelton

o Tehxd xt 0 UETAYAWTTIOTAC UTOPEl Vo EXUETAAAEVUTEL Lol
OAwon const (pe Sdopouc TpdTOLC, AVENOYA UE TO TOCO

eZumvog elvau)



ditadepeg xou AcixTeg

‘Evag 0elxtne p mou OelyVEL XATOU OT UVAUY), OYNUATLX:

‘Apa, €YOUUE BLAPOEA EVOEYOUEVAL

o ABhworn otadepdc Yo TO AVTIXEUEVO GTO OoTolo dely Vel O

oelxtne
int 1 = 5;
const int* pc = &i;
i
tom——————— +
+——=>|/// 5 ///]
| to—— +
I
|
|
+——= |-+
pc | I
+-————— +
Tére,

*pi = 7; // error

37
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o AYAwon otadepdc ylor To delxTn

int *const cp = &i;

o +
+-==>| |
| o +
I
|
I
+-—— |-+
cp /7777771
+o————— +

Tére,
int j = 10; cp = &j; // error

o ABhworn otadepdc xou yior Ta 6Vo

- +
+===>/////////]
| +———————— +
|
|
|
PR P
cpc /7777771
- +

Tote,

*cpc = 7; // error

cpc = &j; // error



[Nt v tetpoppatiotelte, EXTEAECTE TO TAULOUXATL TEOYEAUUUAL

#include <iostream>
using namespace std;

int main()
{

const int a = 10;
// a = 1000; // error
// at+; // error

const int arr[] = {1,2,3};
// arr[1] = 2000; // error

[I71777777777777777777777777777777777777777777777777777777777777777

char abc[] = "abcdef";

const char* pc = abc; // pointer to constant
// pcl3] = ’a’; // error

abc[3] = ’a’;
pc = "efghijkl"; // ok

char *const cp = abc; // constant pointer
cpl3] = ’a’; // ok

// cp = "efgh"; // error

const char *const cpc = abc; // constant pointer to constant
// cpcl3] = ’a’; // error
// cpc = "efgh"; // error
return O;

}

39



‘Evor dhho mopdderypo we oupolooelpéc:

#include <iostream>
using namespace std;

int main()
{
char a[] = "string";
cout << a << endl;
alo] = ’d’;
cout << a << endl;
char*x sa = "litteral string";
cout << sa << endl;
sat+;
cout << sa << endl;

// sal0] = ’d’; // Causes segmentation fault

return O;

}

40



IHapatnerosig yia Tn XeNom Tou const oe
OLVOLACWKO WUE OElXTES

o 'Eva avtixelyevo 1o omolo elvar otalepd dtary
npooTehdVETOL UECL EVOC Oelxtn unopel va elvon YeTIfSANTH
6tav mpoomeAadveToL aANLOC (1. SelxTne og otadepd ooy
OPLOUA CUVAETNONE OTO OTolo TEEPVE U1 oTadepd: TO WU
NG CUVAETNOTG Oev UeTABIAAEL TO avTIXElPNEVO, TO
Tep3EANOV amd TO omolo XANUNXE 1] GUVEETNOT XL OTO
onolo VYo emioteédel o Eheyyog, Ouwe, UTopel)

® YENOWO YLOL OPlOUOTA CUVORTACEWY: ONADVOVTAC VO OPLOUOL
mou elvar TOTou delxtn cav const, 1) CUVAETNOT

AT OPEVETOL VO AAAGEEL TO avTixeluevo oTo omolo OelyveL.
[N mopddetypa,

char* strcpy(char* p, const charx q)

7] CUVAETNOT) OV UToEEL Vo aAAGEEL TO avTixelyeEvo oTo onolo

oelyvel T0 q



YYNAPTHXEIX
e O tpomog YL Vo “udvouue xdTl”.
o M cuvdptnon dev unopel va xhndel av dev €yel OnAwUeL.

e M 0HAwoT cuvdptnone repthopSdveL:
— TO OVOUO. TNS CUVARTNONG
— TOV TUTO NS TLUNC TIOU ETCTEEPEL

— 10 mAfidoc xou Toug TUTOUE TWV OPLOUATWY TTC

— Y.
int sum(int i, int j);
void swap(int*, intx);

e M ouvdptnon neénel va oplleton UOVO Lol POEd.

o Kotd tnv xhon Wog cuvdpetnong, 1 AVIHETOTLOY Elval (Ola
UE TNV apX1KOTOMNon TV 0plopdtwy (Xt oyt pe Ty avdieon
TWOV). Anhadr), 6tay xohelton Yol cUVEETNOY, Ol YOEOL TTOU
EYOLY QUANYVEL VLA TIC TUTILXEC TORUUETOOUC TNG

apxikonolovvTal Ye To avtiotolya oployota.

o Emiotpogy| Tiuwv: (Blo dlodixacio ue TNy apyixonoinon
LETABANTOVY (Wior evTolY) return Aettoupyel cav vo
apx1komolel Ylot LETABANTY ToL TUTOU TIOU ETUCTEEWPEL 1)

cLVAETNOT), oTNV ontolal BIVETUL 1) TUY| TNG EXPEACTC TNG

return, TEOYUATOTOLOVTAS TIC AVIAOYES UETATPOTES TUTLV).

42



43

Yuvaetroelg inline

M cuvdptnon unopel va dnhwiel w¢ inline dlvovtag o
GUULBOVAY 0TO UETAYAWTTIOTY], Vo BdAEL TOV %DOXAL TNG
CLVAETNONC OTIC XANCELC TNE CLUVEETNONG, avTl Vo
YENOWOTOLGEL TOV XAACIXO UNYAVIOUO XANONC

CUVIPTHOEWY XAl ETLOTROYNC anoTEAEoUdTWY. 1Ly.
inline int fac(int n)

{return (n<271:n*fac(n-1));}

totE, N xAon fac(6), avdhoya ye Ty “e&unvdda” Tou

METUYAWTTIOTY|, UTopel var yivel 6%5x4*3%2%1 1| 720 1

6xfac(5) 1 axdpo xou vor Uelvel avémoupn.

Aev elvan olyovpo 0Tt x&de inline cuvdptnor Yo
avtidetwniotel inline (w.y. opolBaio avadpopuixéc
CUVIPTACELS, CUVAPTNOELS TOU XAAODY TOUS EAUTOVC TOUC

avdhoyo Ye TNy €locodd Toug xAT.)

H unédeln inline dev mapoafialet tnv xhaowxy| onuaocio tne
xAfone ouvdptnone. Apa, AEN EXOYME TIX
ITAPENEPT'EIEY. IIOY AHMIOYPT'OYNTAT AIIO
#define tnc C.

Ot oployol cuvaptAoewy inline mMEENEL VoL UTAEYOVY OF

xde apyelo (compilation unit) oto omolo yenowonoolvTaL.

Ot ouvapTroelc inline xou ol dnhcdoelc const neplopilouy

N yeron #define otn CH++.



[Mopddetyya yio topevépyeee tne #define - Aogahrc yenon Ue
inline ocuvapTtHoELC:

#include <iostream>
using namespace std;

#define MAX1(4i,j) (((1)>(j))7(1):(3))

inline int max2(int i, int j)
{ return (i > j? i : j) ;}

int main()
{

int m1, m2, i =5, j = 10;

m2 = max2(i++,j++) ;

cout << "m2 = " << m2 << ’\n’;
cout << "i =" << i << endl;
cout << "j =" << j << endl;

ml = MAX1(i++, j++);

cout << "ml1 = " << ml << ’\n’;
cout << "i = " << i << ’\n’;
cout << llj = " << j << )\n);
return O;

UTIOAOYHOTE TU AMOTEAECUATA TNG EXTEAECNC TOU THQOAUTIAVE)
TEOY POLUALTOC.



Y neppopTwon OVOUATWY CUVAETNOEW®Y
o “uneppopTwoN” (B “empodption’): overloading.
e Xp1jom TOU (BLOU OVOUATOG YLA OLUPORETIXEC CLUVAPTHOELS.
o Aulxpion and to tAdoc/T0Omo TV oploudtemy Touc.

e O ti1oc TMou eMoTEEPEL 1 cLVAETNOY OV Tallel PONO Yo TT)

OLdxpLo.

o Trdoyouv xavoveS ToU LUTOBELXVOOUY TOLO E(VOL TO XAAVTEQO

TolplooUo TOTWY XATE TNV AAHON WIS CUVAETNONG.

® T.X.
void print(int); // for int
void print(const charx); // for strings

void print(double);



o Ilopdderyya:

#include <iostream>

using namespace std;

void print(int i)
{

cout << "Printing an integer value: " << 1 << endl;

void print(double d)
{

cout << "Printing a double: " << d << endl;

void print(const char* str)

{

cout << "Printing a string: " << str << endl;

int main()
{
int i = 10; double d = 3.14; char* str = "This is a string";
print(i);
print(d);
print(str);

return O;
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Default Tiuéc oplopdtwy

o ['a v mepintwon mou 1 YEVIXT LOp®Y| TNG XANONG WLOC
CLVPTNONG EUTAEXEL TEPLOCOTERN OplouaTa AT TN LOPKY

TV CLYVOTEPWY XANoeWY TNne. 1Ly,

void print(int value, int base=10);

T0TE
print(31) = -—-—————- > 31
print(31,10) ----—-———- > 31
print(31,16) -—----——-- > 1f
print(31,2)  -—-—--———- > 11111

o Me ypnon eVUAAAXTIXWY OPLOUWY - ETUTEETTO, AOYW
UTEPPORTWOTC - TeTUYatvouue To (Bto anotehecua. IL.y.
void print(int value, int base);

void print(int value);

/] ue oplopd Yo extiTwoN oto 1081d

o O éleyyoc TUTwY twv default opiopdtwy yivetar oTo
eTInEdO TNEC ONAWONS VG 1 aroTiunoy Yiveto Xotd TNy
XANOT NG CUVARTNONG.

o Acv emitpénovtan default tipéc oe evddpeca oplopata. ILy.

OXI int g(int, int=0, int);
OYTE int g(int=0, int, int);



[No mopddelypa, oy VEAoUe xATL TETOLO:

#include <iostream>
using namespace std;
int main()

{
int i = 16;
cout << "i in dec = " << i << endl;
cout << hex << "i in hex = " << i << endl;
cout << oct << "i in oct = " << i << endl;
return O;
}

ue yenon ouvvdptnore ue default tpec oplopdtwy propolue va
Yedouue to e€nc:

#include <iostream>
using namespace std;

// the function void print(int,int)
// uses default value into its second argument

void print(int i, int base = 10) // if not default value,
// interchange with comment line
//void print(int i, int base)

{
switch(base) {
case (10) : cout << "i in dec = " << i << endl; break;
case (16) : cout << hex << "i in hex = " << i << endl; break;
case (8) : cout << oct << "i in oct = " << i << endl; break;
default : cout << "No proper base " << endl;
}
}
int main()
{
int i = 16;

print(i); // if not default value,
// interchange with comment line
// print(i,10);
print(i,16);
print(i,8);
return O;

}



49

OI TEAEXTEXY new KAI delete
AEOUELOT] Y WOEOLU GTN VAU

static petafBAntéc O ydpoc Toug avatiletor xotd T
UETAYAWDTTION TOU TEOYPAUUATOS ot dlatneeiton xa” OAn
TNV EXTENECY| TOU.

automatic petafBAntéc O yopoc Toug avatideton xdie popd
TIOL 0 EAEYYOC TNC EXTEAECTIC PTAVEL GTOV OPLOUO TOUG XL
olatneelton € 6tou o Eheyyoc Byel and To block pyeoa oo

omolo UTdPYEL O OPLOUOC.

duvautxy dEopmevor Koatd tnyv extéheon evidg
TEOYPOULUATOS, YLOL VO ONULOVEYHCOUUE avTixelueva pNntd To
OTOLoL XATAAAUBEVOLY HATOLO Y DEO €K OTOU ENTA VO TOV
ATOOECUEVCOLVY, YETOLLOTOLOVUE TOUC TEAECTEC NEW Xl
delete.

® UE TOV TEAEOTY| NewW ONUOVEYOVUE TETOLNL AVTIXEIUEVOL

® uc Tov TeEAEoTY| delete TU XATACTEEPOUUE

e 0cv undpyel garbage collection yuo té€tolo avTixelpeva %
£TOL TPETEL VO TPOGEYOUUE VO ATLODECUEVOVUE TO YPO

® TOUC YPNOLOTOOVUE OE TMEPLNTWOELC TOV, T.Y. VEAOUUE
VoL ONLOVEYOLUE “Dopixd otolyela” o HeYahlTERNC
dournc mou de E€poupe To PEYEDOC TNC AT TN PAoT NG
uetayAwtTione. ILy. xoufot 6évopwy, otouyela Aotac



‘ANNEC TUPATNPENACELS TAVL OTY) OLUVOULLXY) BECUELOT
KO ATTOBECUEVCTY] Y WEPOU

e O teleoTiC new EMOTEEPEL OE(XTN OE AVIIXEIUEVO TOU TUTOU
Tou npocdlopilouye. IL.y.
node* n = new node;

Ynuelwon: av to node €yel oplotel cav xAdOT), ®AUTA TN

OEoUELOT) TOL YWEoL cTov heap xakeltow o constructor tng
xhdone (BA. Khdoeie)

o O teheotrc delete mpémel va epopuoleTal o€ OEiXTEC OV
ENECTEAPTIOAY ATO EQAUPUOYT TOL TEAECTY| New, T.Y. OTO
OEIXTY) TOU OPIGTNKE OTO TUPATEVL

delete n;
2 nuelwon: av to node £ycl oplotel cav xhdomn, xahelton o

destructor tne xAdonc (BA. Khdoewc)

e Mnopolue va dnulovpyrooupe /xataoteédoupe arrays omnd
AVTIXELUEVA YPNOLLOTOLOVTAC TOUC TEAECTEC new xot delete.
IL.y.
char*x s = new char[10];

deletel] s;

Ynuelwon: av o otolyelo Tou array eivo avTixelueva
xNdone, yio xodevo amd autd, xoheltonw o default constructor
e xAdone (BA. Khdoewc)
o Apywxonoinomn xatd tn duvouxr dnwoveyia:
int* pi = new int(1024);

Ipocoyn:

— Av €youvpe: int* pi = new int(1024);



pi OclxTng o ax€palo 0 OTOlOC AXEPAOS OPYLXOTIOLELTOL
ue v tun 1024. I'o va amodecuedcouue T0 YWEO opXEl
va xdvoupe: delete pi;

— Evo), av €yovue: int* pia = new int[1024];
Onuovpylo evog array oxepaiwy To onolo €yel peyedog
1024. I'io var amodeoUElCOUUE TO Y PO TEETEL VOl
xdvoupe: deletel[] pia;
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TYIIOY ANAPOPAX
[Tépaoya TopauETEWY O GUVIPTHOELC TOU dAAACOUY TO
“e&wTEPXO” AVTIXEINEVO

o IIépaoua mapauétewy a la C:

void swap(int* p, int* q)

{
int t = *p ;
*p=*q;
*q=t;
}
Khnon:
int 1, j;

swap(&i, &j);

o lIépaoua mapauétpowy a la C4++

void swap(int& rl, int& r2)

{
int t = rl1 ;
rl = r2 ;
r2 =t ;
}
Khnon:
int i, j;

swap(i, j);
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Tiwég - Asixteg ... xou Avapopég (references)

® JUYXEIVETE TO TORAXATL XOUUBATLOL XWOLXO KO TO

OTOTENECUO TOUC OTNY VAN

int

int

int

i, J;

3;

&j =

- +
i | 3 |
f—————— +
R +
joo 3 I
fm—————— +
+-———————— + J
| #=mmmmmm +
I 3  lI<——+
| #=mmmmmm +]
t———— +

211 0elTepn EplnTwoT, To J elvon “cuvdvupo” tou i

o Ou avagopec cuumepLpEpovTaL ooV otadepol OelxTEC TPOC TO

avTixelgevo Ye to onolo apyLxonoolvtal (dpa TavTa TEENEL

val apytxonololvton) xou dev ypeetdlovton dereferencing
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o Ilpocoy|, o Teheotrc & e&anorouiel vo ypnoLdomoleiton oL
YL VoL EXPEACOVUE TN OLEVYUVOT) ULaC UETOPBANTHC.
2UYXEIVETE T TPONYOUUEVA UE TO:

+——— +
int i; i +->| |
| +-————- +
int* p; |
I
p = &i; R
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‘ANNEC TUPATNENACELS VI TIE AVAUPORES

® 11 YeEVIXY| TERINMTWOT, To 0plOUATA CUVAPTACEWY TEPVAVE
uEow Tiwv. ILy.

void f(int val) main | £
_________ o
|
|
+-——+ | +-——+
int i=5; il 5| | | 5| val
£(i); +-—=+ | +-——+
|

Mrnopolue va nepdooupe delxtn: o€ aUTHY TNV TEPITTWON
€YOLUE TPOoPBaoy 0To “elwTepnd” AVTIXENEVO amd TN
cLVAETNOT), AAAL O XWOWXaC YiveETow TOAOTAOXOC.

o lletuyalvouue TNV Blar TEOGPROOT, AV TEEACOVUE AVUPOEd.
oto “elwtepd” avtixelyevo. 1Ly.

void f(int& val) main | f
_________ P
|
|
+———+ | +———+
int i=5; il 5 [<===—-—- + | val
£f(1); +-——+ | +-——+

o Meydho avtixelyeva xahd elvar var Tor TEQVAUE UECW
AVAPORAS, YOt AOYOUS ATODOTIXOTTTAC.

o Axoua xu av dev €yovue Tpd¥eon vor GAAGEOVUE TNV TN
TOUC, TO TORATAVK LoYVEL. XE AUTHY TNV TERITTWOT OUWC,
XoAG elvan va teplopilouue Ty avapopd pe const. ILy.

void f(const tree& t)
{...}

OTOTE, 0TO oWUa TNS £ amayopeLeTol VoL AAGEEL 1) TLUY TOU
t.

o To arrays mEpVAVE AUTOUATO UECE OVAPORMYV.



MeTaBANTeEg: ATAES, AVAPORES %KL OEIKTES
[TewpopatioTelte Ye TO TOUEUXATE TEOY PSULLALTL:

#include <iostream>
using namespace std;

int main()
{
int i,j;
i=5;
j=1i;
cout << j << ’\n’ << i << ’\n’;
cout << & j << ’\n’ << & i << ’\n’;

int ii;
cout << & ii << ’\n’;
ii = 3;

int & jj = ii;
cout << jj << ’\n’ << ii << ’\n’;
cout << & jj << ’\n’ << & ii << ’\n’;

int* p;
int* q;
p =& ii;
q=4&jj;

cout << p << ’\n’ << g << ’\n’;
cout << &p << ’\n’ << &q << ’\n’;

return O;
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Hopatnerote 6T axdua xou 6tay WAGUE Yiow Tn otedduvon g
avapopdc, TEAXA TeooTeAdVOUPE TN BledVLUVoT NG UETABANTAS e
TNV omola decUeloUUE TNV AVAPOPJ.

#include <iostream>
using namespace std;

int main()

{
int 1i;
int &j = 1i;
i= 3;
// int* p = &i; // interchange with the following line
int* p = &j;

cout << i << ’\n’ << j << ’\n’ << *p << endl ;
cout << p << ’\n’ << &j << ’\n’ << &i << endl ;
cout << &p << endl;

return O;



ITepaopa TapAUETEWY OE CLUVAETINON:

e Me tov tp6mO0 TN C

//: CO03:PassAddress.cpp

// From Thinking in C++, 2nd Edition

// Available at http://www.BruceEckel.com
// (c) Bruce Eckel 2000

// Copyright notice in Copyright.txt
#include <iostream>

using namespace std;

void f(int* p) {

cout << "p = " << p << endl;
cout << "¥p = " << *p << endl;
*p = 5;
cout << "p = " << p << endl;

}

int main() {

int x = 47;

cout << "x = " << x << endl;
cout << "&x = " << &x << endl;
f(&x);

cout << "x = " << x << endl;

Yy /77"

Topadely Tl
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e Me tov tpémOo TN C++

//: CO3:PassReference.cpp

// From Thinking in C++, 2nd Edition

// Available at http://www.BruceEckel.com
// (c) Bruce Eckel 2000

// Copyright notice in Copyright.txt
#include <iostream>

using namespace std;

void f(int& r) {

cout << "r = " << r << endl;
cout << "&r = " << &r << endl;
r = b;

cout << "r = " << r << endl;

int main() {

int x = 47;
cout << "x = " << x << endl;
cout << "&x = " << &x << endl;

f(x); // Looks like pass-by-value,
// is actually pass by reference
cout << "x = " << x << endl;
Y /77"

59



ONOMATA

Yl TIC METABANTES
YOl TIC CUVOPTHOELS

YLl TOUC TUTOUC

Kde dvopa npotod vo yenowuonoinUel mpénel vo €yel
Onhwiel. e éva npdypappa (H mo owotd oe pia eupélen)
TEETEL, LA XAUE OVOU VAL EYOVUE EVAY axplBOC 0ploud
(extdc av To HVOULL AVUPERETAL OE OVTOTNTES OLAPOPETIXOV
eldoug, m.y. Vo YeNOWOTOL|COUUE TO (Blo dvoua YLa Evay
TUTO %o WLt ETABANTA, 1) EMTEENETOL and TN YAWOOoA PNTd,

T.Y. UTEROORTWOY OVOUATWY CUVIPTACEWY).
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Aniooeig - Oplopol - Avadéoelg aptx®y TLROV

Aniooewg (declarations) (IIOAAEY EMOPANIXELY)
20OVOEDT] EVOC OVOUATOC UE EVAY TUTO OOV TEPLY PP

extern int error_number;

Opiopol (definitions) (MIA EM®ANIYH) Aéopevon evog
OVOUTOC UE ULOL CUYXEXPUWEVY] OVTIOTNTA
char ch;

Avadeom apyitxoyv Tipoyv Avddeon aoyxwy TWoY oTny
OVTOTNTO GTNV OOl AVUPERETOL EVAL OVOUAL

int count = 1;
const double pi = 3.141592;
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MetoffAntég xow cvuvapthoels: Anlwoesig - Oplopol

Ye (ot ONAwOoT, CLUVOEOLPE Eva OVOUA PE TO EDOC NG

ovtoTNTAC TNV omola ovoudlel T0 dvoua

Ye évay oplopd dnuovpyolue Ty ovidtnta (decueloupE To
Xpo OTN Pun)

Mo cuvdptnon unopel va dnhwiel ywpelc vo optotel dlvovtog
UOVO TO TEOTUTO TNC

‘Evoc oplouoc anotehel TowTtdypova xol ONAWOT)

H avddeon apyxcdv Ty o pia hetaBAntr arotehel
TOUTOYEOVA XAl OPLOUO Xl ONAWCY TNC
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ITagadelypato
char ch; <---- DEFINITION
string s; <---- DEFINITION

int count = 1;

const double pi = 3.14159265;

extern int error_number; <---- DECLARATION ONLY !!! 11

const char* Name = "TheName";

const char* season[] =

{"anixi", "kalokeri", "fthinoporo", "ximonas"};

int day(Date* pd) { return pd -> d; } <---- DEFINITION
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EMBEAEIA (scope)

Mo dRAwoT elodyel xdmolo dvoua UEoa o€ Lol EUBEAELN

H euféieia evoc ovopatog Eextva and Tr ONAwoY Tou

OVOUATOC

Metaf3Antéc (Euférea VS lifetime):

— xodolxéc (global) (ravtov)

— otatxéc eEwtepnéc (€mg to Téhoc Tou apyeiov)

— OTATIXEC TOTUXEC OE oLVEPTNOY (Ewe TO TEAOC TNG
eXTENEOTC TNC CLVAETNONC)

— TOTUXEC OE CUVAPTNON

— tomuxéc oc block

— otatxéc tomxéc oe block (éw¢ to téhoc Tne extéheomc
Tou block)

Xdpot ovoudtwy (namespaces)

K\doeic x.4.

Teleothc :: (scope resolution operator): yio enthuon
eufEhetag
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2uvdudote xodeEva and to apyeia £1.cpp, £2.cpp xou £3. cpp U
To apyelo main. cpp, TEEETE TO EXTEAESIUO TIOU TEOXVUTTEL XAUE
(POEA XAl AUTIOAOYYOTE TO AMOTEAECUATA TNG EXTEAECTC.

//File: main.cpp
#include <iostream>
using namespace std;

extern int x;
void f(Q);

int main()

{

cout << x << endl;

£O;
return O;

}
//File: f1.cpp
#include <iostream>
using namespace std;
int x = 10000;
void £()
{
int x;

x =1;

cout << ::x << endl;

cout << x << endl; // prints inner x = 2

cout << x << endl; // prints outer x = 1



// File: f2.cpp
#include <iostream>
using namespace std;

int x = 20000;

void f()
{

int x = 2;
cout << x << endl;

cout << ::x << endl

// File: £3.cpp
#include <iostream>
using namespace std;

int x = 300000;

void f£()
{

// prints local x

; // prints global x

int y = x; // assigns global x

int x = 2; // defines a new local x

cout << x << endl ;

cout << y <<endl ;

// prints new x

// prints y which has the value of global x



Yuvdudote xadéva and ta apyelo £1.cpp, £2.cpp, £3.cpp xau
f4.cpp pe 1o opyclo main. cpp, TEEETE TO EXTEAECLULO TIOU
TeoXOTTEL XEVE POEA o UTIOAOYHOTE TA ATOTEAECUATA TNG
EXTEAEOTG.

// File: main.cpp
#include <iostream>
using namespace std;

extern int x;

int £Q);

int main()

{
cout << " x = " << x << endl;
cout << "1st output of £() " << f() << endl;
cout << "2nd output of f() " << f() << endl;
return O;

}

// File: f1.cpp
int x = 10000;
int £(Q)

{

int x = ::x;

return x++;

}



// File: f2.cpp
int x = 10000;
int £()

{

static int x = ::x;

return x++;

}

// File: £3.cpp

static int x = 10000; // CAREFUL: x static to current file!

int £Q)
{

int x = ::x;

return x++;

}

// File: f4.cpp
#include<iostream>

using namespace std;
int x = 10000;

int £Q)
{

static int x = ::x;

{static int x = 8; cout << x++ << endl; }

cout << x++ << endl;
return Xx;
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Meto3Antég oTov otatixod (static) xaw cTo
reToPBarAopevo yweo (stack): Ilewopatiorteite
EXTEADVTUC T TORAXATL TEOYEGUUOTA X0l ouTloAoyeloTe Ta
anoteréopata (“oyedLoTE” TOUC XMEPOUC TNS UVAUNG).

o Ilopddetyua

int i = 1000; // global scope, allocated in static space

void g()
{
int i = 5; // scope within g, automatic variable
}
void f£()
{
int i = 50; // scope within f, automatic variable
static int j = 500; // scope within f, allocated in static space
g();
}

int main()

{

int i = 5000; // scope within main, automatic variable
£0O;

return O;

}

o [Tapdderypa

//File: vars.cc
#include <iostream>
using namespace std;

int g = 1000;



void p(int i)

{

}

int j = 30;

cout << "i in p is

cout << "j in p is

void f(int i)

{

int j

cout <<
cout <<

cout <<
cout <<

i++;

j++;
k++;

’

gt+;

)

p(i);

int main()

{

int i = 5;

cout <<
f(i);

cout <<
f(i++);

cout <<
f(++i);

cout <<

cout <<

return O;

= 20;
static int k = 100;

" << i << endl;
" << j << "\n\n\n" << endl;

"i in f is

"j in f is

"k in f is

"g in f is

in

in

in

in

in

main

main

main

main

main

is

is

is

is

is

<< i <<
<< j <<

<K k K

< g <<

endl;
endl;

endl;

"\n\n" << endl;

<<

<<

<<

<<

<<

’\n’ << endl;

’\n’ << endl;

’\n’ << endl;

’\n’ << endl;

’\n’ << endl;

70



71

Aéopevom otov eAeVVepo yweo (heap):
[TelpaUATIOTEITE EXTEAMVTUC TU TUEOUXATE TEOYEUUUATO X O

autlohoyelote o anoteréopata (“oyedldoTe” Toug YWMEOUC TNS
LVAUNG).-
o Ilapdderyya (tpomornoinomn Tou nponyoluevou Kote va yivetou

SUVAULXT] BECUEVDT] YDEOU GTO COUL TNS CUVIETNONS P).

// Similar to vars.cc but space allocated within the body of function p
#include <iostream>

using namespace std;

int g = 1000;

void p(int i)

{
int* j = new int(30); // now j points to heap
cout << "i in p is : " << 1 << endl;
cout << "j in p points to : " << *j << "\n\n\n" << endl;
delete j;
}

void f(int i)
{
int j = 20;

static int k = 100;

cout << "i in f is : " << i << endl;
cout << "j in f is : " << j << endl;
cout << "k in f is : " << k << endl;
cout << "g in f is : " << g << "\n\n" << endl;

i++; j++; k++; gt++;

p(i);



int main()
{
int i = b;
cout <<
f(i);

cout <<

f(i++);

cout <<

f(++1);

cout <<

cout <<

return O;

in

in

in

in

in

main

main

main

main

main

is

is

is

is

is

<<

<<

<<

<<

<<

<<

<<

<<

<<

<<

’\n’ << endl;

’\n’ << endl;

’\n’ << endl;

’\n’ << endl;

’\n’ << endl;
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o Ilopddeiypa: lifetime xou epBérelac (ydpoc mov deouedtnxe
OLVOLXA ATOOECUEVETOL AAAA O BEIXTNG TOL aEYIXOTOINXE VoL
delyvel og auToOY Topoével otny eUBEReLa).

#include <iostream>

using namespace std;

void p()
{
int k = 300;
int* kk = &k;
cout << "kk points to :" << *kk << "\n\n\n" << endl;

int* j = new int(30);

cout << "j in p points to : " << *j << "\n\n\n" << endl;

delete j; // deallocate storage where j pointed to;

j = kk; // j is NOT out of scope, now points where kk points to
cout << "kk points to :" << *kk << "\n\n\n" << endl;

cout << "j after deletion points to :" << *j << "\n\n\n" << endl;

int main()

{

pO;

pO;

return O;

}
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‘Evo amtAO TogdBELY LA BLABLXACTLXOU
TEOYPUUUATIOROL e C+4: draypopr YopaxTtred
ATO Ui axOAoLVIA YALAXTNE WYV

® UE ETOTEOPY| TOU ATMOTEAECUATOC GTNY 0pY XN axolouvd o

#include <iostream>
using namespace std;

void remove(char*,char);
int main()

{
char stringil[]

"abagaadagaga";
char string2[] = "abagaadagaga";
char string3[] = "ccabbbb";

remove(stringl, ’a’);
cout << stringl <<endl;

remove(string2, ’g’);
cout << string2 <<endl;

remove(string3, ’a’);
cout << string3 <<endl;

return O;

void remove(char* str, char ch)
{

int i=0, j=0;

while (str[j]l !'= °\0’)

{
while (str[j] != ch && str[j] !'= °\0’)
stri++] = strj++];
while (str[j] == ch)
jt+;
}

str[i]l = °\0’;
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o uc dnulovpyla véag axohouvtiog

#include <iostream>
using namespace std;

int length(const char* str)

{
int length = O;
for(int i = 0; str[i] !'= ’\07’; i++)
length = i;
return length;
}

char* remove(const char*,char);

int main()

{
char* stringl = "abagaadagaga";
cout << remove(stringl, ’a’) <<endl;
cout << remove(stringl, ’g’) <<endl;
return O;

}

char* remove(const char* str, char ch)
{
int 1 = length(str);

char* res = new char[1+1];

int j = 0;
for( int i = 0; i <= 1; i++ )

if ( str[i] != ch )

{
res[j] = str[i] ;
j++;
}
res[j]l = °\0’;

return res;



o IlpofBAnuotiny vhomoinoT: ecQANUEVT AVAPOEE OE UVAUN
int main()
{

char* stringl = "abagaadagaga";

cout << remove(stringl, ’a’) <<endl;

cout << remove(stringl, ’g’) <<endl;

return O;

char*x remove(const char* str, char ch)
{
int 1 = length(str);

char res[1+1];

int j = 0;
for( int i =0; i <= 1; i++ )

if ( str[i] != ch )

{
res[j] = strl[il] ;
j++;
}
res[j]l = °\0’;

return res; //error: when returning from remove, res out of scope
//and its space is "discarded" from the stack
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Xweot Ovopdtwyv (Namespaces)

e 'Liva namespace anotelel o eyfEreLa

namespace Example{
const double PI = 3.14159;
const double E = 2.71828;
int myInt = 8;
void printValues();

}

e Eva namespace “moaxetdpel” ONAWOOCEIC XAl GTO “TAXETO”
Olvel €val Gvoua

e Méou ota namespaces YpAPOLUE ONAOOELS (XL oplooig
LETABANTOY %o CUVAPTACEWY UE ECWTEPLXT CUVOECLUOTNTA)

AnoAhoyr) and T XENOT TOL OVOUATOG TOU YWEOU
OVOUATWYV

e To ovéyata evdéc namespace yivovtal dtadéoipa €€w and To
namespace Ue tn yenor Tou using xou mA€ov dev ypeetaleTon
va yenowhonolndel To dvoua Tou namespace UE YENOT TOU
teheoTy| enlluone euféielog (::)

double pp = Example::PI;
using namespace Example;

double ee = E;

e H enidpaom tou using Loy Vel €we TO TENOC TNC TEEYOVOOC
euBéhetac (dnhadrn, téhoc tou tpéyovtoc block ¥ téhog tou
apyelov av to using eppavileton ¢€w and block)

o Acv MEETNEL VA YPNOLUOTOOVUE using pyeoo oe
apyela-emixcpoarideg OLOTL elvar TOAD emxivouvo



e To using umopel vo avapépetar 6 0OAOXATPO TO namespace

) LOVO GE XATOLA AMO TOL OVOUATO TTOU OTAGVEL

e Ta namespaces unopolv va enavédvovtol oe dAha onueia

TOU XOOLXA

o Aev umopolue va enauéioouue To namespace Ue Eva VEOo
OVOUO ATAMS TEOGOLOPILOVTASC TO UE XPNHOT TOU TEAECTH
enlhuong euférelac, m.y.

int Example::newInt; // error
EnmintA€ov duVATOTNTES YIA TOUS Y WEPOUS OVOUATWY
e Y 0vieon xou emAOYY and namespaces

e Alias vyl namespaces: BIVOUUE YORAXTNELOTIXG OVOUATA OTA
namespaces ot o HETOVOUAlouuE dlvovTac Toug

CUVTOUOTEQX YLOL EUXOAL

e Avovuua namespaces: yia T ongovpyia “tomxmy”

“UNELTTOV Y WOPWY OVOULTWY
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ITagdderypna xeone namespace

#include <iostream>
using namespace std;

int myInt = 100000;
namespace Examplef{

const double PI = 3.14159;
const double E = 2.71828;

int myInt = 8; // Avoid this in the general case!
void printValues();
b
int main()
{
cout << myInt << endl;
cout << Example::E << endl;
cout << "The namespace myInt: " << Example::myInt << endl ;
Example: :printValues();
using namespace Example;
cout << "The namespace E from main: " << E << endl ;
cout << ::myInt << endl;
return O;
}

void Example::printValues()
{
cout << "Printing from printValues" << endl;

cout << myInt << endl;

cout << E << endl;
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ITapdderypno ¥eNONG AVOVLILOL namespace

// Declarations in the unnamed namespace are COMPLETELY hidden

// outside this file. However the names can be used within the file
// as if they are "imported" by a "using" directive

// Effect: no need to declare this information as "static"

#include <iostream>
using namespace std;

namespace {
const double PI = 3.14159;
const double E = 2.71828;
int myInt = 8;
void printValues()

{
cout << "Printing from printValues" << endl;
cout << myInt << endl;
cout << E << endl;

}

int main()
{
cout << myInt << endl;
cout << E << endl;
cout << "The namespace myInt: " << myInt << endl ;

printValues();

return O;



ITopddeiyua opYdvwoNng TEOYPAULIATOS TOU
X¥ernoilronolel namespace

// File main.cpp
#include <iostream>

#include "namespace.h"
using namespace std;
int myInt = 100000000;
int main()
{
cout << myInt << endl;
cout << Example::E << endl;

cout << "The namespace myInt: " << Example::myInt << endl ;

Example: :printValues () ;

using namespace Example;

cout << "The namespace E from main: " << E << endl ;
cout << ::myInt << endl;

return O;
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// File namespace.cpp
#include <iostream>

#include "namespace.h"
using namespace std;
int Example::myInt = 8;

void Example::printValues()

{
cout << "Printing from printValues" << endl;
cout << myInt << endl;
cout << E << endl;

}

// File: namespace.h

namespace Examplef{
const double PI = 3.14159;
const double E = 2.71828;
// int myInt = 8; // The problem with this becomes obvious now!
extern int myInt; // Declaration only.
// Example::myInt will be defined in a source file

void printValues();



O ywpog ovopdtwy tng xadiepwevne BiBAtoVnxng

o YUupwva pe to standard tne C++ [Standard|, xatopyelto
1 malandtepr) cvuPoon to apyela-emixepaiides tng standard
BB NS Vo €xouy xatdAn&n . h xou GAol To OVOUATO TTOU
opilovtar 1} dnAdvovTal and auty| Beloxovton yeoa o €val

namespace, To namespace std

o Ilpoxelwévou va yivouy dueca TpooBaciuo amd To TEOY PO
(xwelc xpron tou teheoty| enthuone euféletac), TEEneL va
x&vouue using to std

o ITapdderypa
#include <iostream>

int main()
{ std::cout << "Printing!\n";}

H aalde:

#include <iostream>
using namespace std;

int main()
{cout << "Printing!\n";}
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I'ENIKEY ITAPATHPHXEIY negl MetayAwTtTiong
xaw Xuvoeoipotntog Ilpoypappdtwy CH++

o Tva C++4 npdypoupa elvon Eva oOVOAO CUVAPTHOEWY WUE
TOUALYLOTO ULlol GLUVEETNOT), TN CLUVETNOoN main

o Ot ouvapThoelc epapuolovTal TEvVe Ot dEDOUEVU-UETABANTES
nou avixouv oe (built-in ¥ user-defined) timouc

o H extéheon evoc mpoypdupatoc CH++ EEXVE XAAGDYTAC TN
cuvdptnon main. H xAforn autr elodyeton autoUaTo XoTd
TNV XATACHEVY| TOU EXTEAECLUOU 0PYEIOV TOU TEOYEAUUATOC.

o To nnyalo C++ mpdypauua unopel va lvon YPoUUEVO OE Vol
1) TEPLOCOTERA APy ElaL

o H povdda petayrdttione eivan éva apyelo (dev uropolye va
METAYAWTTIOOVUE %dTL ALYOTERO, T.Y(. ULOL CUVAQTNON: OV
Véhoupe va petayhottioouue povo autny, ac TN yeddouue
oe éva apyelo)

o To apyela Tar onolal GUUPETEYOLY GTNY EVIOAY
METAYAWTTIONS TEPLEYOLY HWDOLXA CUVAPTACEWY X0 OPLOUOUE
UETABANTOVY xan elvon oL apyelar xmddxal (xatdAngn . cc, .cpp)

o To apyelo koo uropel va xdvouv include opyeia
-euxepoidec (header files)

o >t apyelo-emixealidec yedpoupe dSnAdoec (OyL xddxa
CUVAPTACEWY 1) 0PLOPOUC UETABANTOV) EXTOC ad ELOLXEC
nepintoelc (const yetafSAntéc, inline cUVAPTHOELS) Xol
0pLoUO0C TOTIWY XAl Y WEWY OVOULTWY

o Kdle ovopa (petaffAntrc, ouvdptnone, TUTOU XAT.) TEETEL
va €xel Onhwvel mpwv va yenowonownel yéoa oe €va apyelo
(O amapaitnTo Vo oploTel)



Tb6c0 oL YUETABANTES EVOC TROYEAUUATOS OGO XA TAL COUITA
TV OPLOUWY TWY CUVORTHCEWY XATAAAUSBAVOUY YMEOo OTN
VAU

O oplopdc pac wetaBANTAC, ONAadY| 1 xppao exelvr Tou
odnyel oc BECUELOT YWEOU OTN UVAUN Yot TN LETABANTA
QUTT), TEETEL VoL UTLAEYEL AXELBOC Uiat Popd o€ OAO TO

TEOY P (EXTOC AtV TEOXELTOL YO UETABANTES TOLU AVAXOLV
oe dlapopeTxéc eUBENELES, oo GANEC UETABANTES)

O oploud¢ pLag cuvAETNOTNC YIVETAL UE TO VO OPLOTEL XOU TO
COUA TNS CUVARTNONG, ONAADY O XDOXAC TNG

O oplopdc ULaC CUVAPTNOTNC TEETEL VO UTIAEYEL AXELBOC ULt
popd o OAO TO TEOYPAUUUA (EXTOC OV TEOXELTAL YLoL
UTERPOPTLHUEVOLS 0pLoUOUC)
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3IUVOECLULOTNTIA - EYPEAELX UETABANTOV
KodoAhixeg petafBAnTteg : Mia xadohuny| yetoBAnt

e oplCeton o€ €val apyElo, €€w amd OTOLUOYTOTE CLUVAETNON
o <ycl e€WTEPNY) CUVOECWOTNTA, ONANDT uropel va
Yernotuonoiniel and omOUdNTOTE GTO TEOYEOLUOL

2to apyeto £1.cpp yivetaw o oplopdc TNe YeETIfANTAC 1.
270 apyelo £2.cpp uTdpyEL AmAWS WUlot ONAWON YLoL TNV
LETOBANTA 1.
dtaTixeg ReTofBANTES @ Mo otatiny uetofSAnTY
e oplleton o€ €val apyElo, €€w amd OTOLIONTOTE CUVAETNON
xa mTpoonuatveTal Ye TN AEEN-XAedl static
® £YEL ECWTEPINY) CUVOECLLOTNTA, ONAXDY) UTOREL VoL

Yernotuonoinvel wévo peéoa oto apyelo
fl.cpp f2.cpp

270 apyelo £1.cpp yivetow o oplopdc tne pweToffAnTHc 1.
2710 apyelo £2.cpp undpyeL piot ORAWOT YioL UL
LETOPANTY 1 Ouwe yior Ty 1 auty| 0ev undpyel Toudevd
OpLoUOC.
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Merof3Anteg const : Mo petafSAnty const
e av oplotel €€w and oLVAETNOT), EYEL ECWTERLXY
ouvdeotwoTnTa (Oe propel va tpooneradel and dhha
opyelo)
® YLl Vo amOXTAOEL EEWTERIXY| CUVOECIUOTNTA TEETEL OTNY
OHAWOY TNe (%o oplopd TNS) Vo TpoonUaviel xou Pe T
ANEEN-xAeWdl extern
S TATIXES UETAPBANTES TOTMXES OE cuvdaetnon : M
CTOTIXY| UETOPBANTY| TOTUXT) OE CUVAETNON
o oplleTon UECU OTO CWUA ULOC CUVERTNOTC, TEOOTUOUVETOL
UE TN AEEN -xhedl static xau ogellel va apyixonoleiton

o ugloTaton xaJOAT T OLEEXEL TWY XANCEWY TNC
GUVAETNONS %ol OLATNEEL TNV TWY| TNG AVOUESA OTLC
XANCELC

Avtopateg (tomixég) peToffAntéc @ Mo autépotn
HETABANTA
o 0p(CeToL UECO OTO COMUI LIS CUVALTNONG, EVOEYOUEVA L
og eowTepXo block

e Onuoupyelton Tpoowpevd, Léoa otn otolfBa (stack) xou
HUTUOTREPETOL UOAC O EAEYYOC TNG EXTEAEONC PYEL amd
N ouvdptnon (¥ to block) 6mou €yive o oploude TNg

® Ocv £yel xaoAou cuvdeoLOTNTY, O linker dev aoyoleliton
UE TIC TOTUXEC UETABANTES

Avvouixy] dnuploveyial xoll XATACTEOPN UETABANTOV
XOTE TNV EXTEAEDT] EVOC TEOYPAUUATOC:
® OMUOVEYOUVTIAL UE TN YENOT TOU TEAECTY new

® 0 Ypoc mou toug avatidetor Beloxeton oto cwpd (heap)
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® TEETEL VAL XATAOTEAPOVY PNTA UE YPNOT TOU TEAECTN
delete aAhidC BECUEVOLY TO YWEO EWE TO TENOC

EXTENEONC TOV TROYEAUUATOC
[Mapatnerioeic:

o Ta mopandve BEV XAVOUY avopopd ot PHETABANTES eUBEAeLaC

XNAOTNC OVTE XL YPOU OVOUATLY.

o To otatid UEAT -OEDOUEVA TV HAACEWY DECUEVOVTUL GTOV

OTUTIXO YWEO X EYouUV eUBEAEL XAAOTC.
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3UVOECLULOTNTA - EYPEAELDL CUVARTACEWYV

o Ot CUVUPTAHOELS €YOVY EEMTEPLXT] CUVOECLUOTNTO XA UTOEOVY
va yenowonolndolyv and xhowo mou PeloxeTton oe

OTIOLOOYTOTE UPYED TOU TEOYPEGUUATOC

o ['lal VO AMOXTHCEL UL CUVAQTNOT ECWTEPIXY| CUVOECIUOTNTA
Xou vo unv unopel va yenotdonolndel €€w and To opyelo 6To
onolo opileton mEéneL vor Tpoonuoviel Ue TN AEET -XAELDL

static
o O ouvopTthoelc inline €youV ECWTEPIXY| CUVOECIUOTNTA.

[Mapatrienon: Tao mapamdve OeV XEVOUY aVAPOEd OE GUVIPTACELS

eUBEAELAC HAAOTIC OUTE XAl YDEOU OVOUATWY.
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KAAXYEIY

Oplopdc amd To ¥pRoTn VEWV TUTWY, N TedclaocT ota
oTolyelol TV OTolwY YIVETAL HECK CUYXEXQULEVWYV

CUVORTACEWV.

‘Evac timog elvat 1 QuUOLXY|) avamapdoTaoT) (oG LOEATHC
ovtotntoc. Il.y. o tirnoc float pe +,-,* ...elvouw n

AVATORACTAOT] TOU TEALYHATIXOU aotdUo) TV U UATIXGY.

‘Eva mpdypapua mov yenoionolel TOToug mou
TEOGOUOLMYOLY TIC OVIOTNTES TNG EQappoYNC YiveTan

EUXONOTEQOL XATAVONTO.

ALy wpelopoC TWV AETTOUERELDY LAoTolinong Tou TOTou and
Tic WLdTNTES /AEtTovpYiec Tou TUTOL ToL elvon amapalTNTES

YloL TN OWOTH XENOoN TOL.

O x\doelc UmopoUY VA AELTOURYOOLY Xo OOV EPYAAELD Lo
va tetOyovpe modularity pe amoxpudrn mhnpopoplac wote
VoL EYOVUE XOAVTERT OPYAVWCT) TOU XWOLXE LK.
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KAdoewg otn C++

o H Jeueiuddone €vvola Tou tOTOUL oL OplleTon AT TO YENOTN
otn C++ elvon auty) tne xhdong (class).

o H mpdofaom ota avtixeiyeva wog xAdone yIvETol HECK TWV

oLvapTACEWV-PEA®Y (member functions) tne xAdonc.

o Kdle avtixelyevo mou dnuovpyeiton “xtileton” amd oha to
wéAN-Oedopéva (data members) tne xAdonec tou (EXTOC TWV

OTATIXDV).

o Katd 1 onuovpyia avtixeluévwy wog xAdone yivetat xA¥on
CUYXEXQULEVOV GUVIETNOEWY TOU ONAWYVOVTOL OTY] XAACT %ol

AEYOVTOL CUVOPTHOELS XATAOXEVNC (constructors).

o Kot avahoylo, oplCovtal CUVIRTACELS XATACTLOPNC
(destructors) mou xahoUvton GTay TEOXELTAL VoL YiVEL
XATAOTEOPY) TV AVTIXELEVWY TWY XAdoewV (aneheudépwon

TOU YMPOU TOU TOUS €)EL avateVel).

o 'Eva avtixelyevo uloc xAhdone unopel va onuovpynlel eite

cav static elte oav automatic eite peow new.
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TOTOL OEBOUEVWY OPLOUEVOL O TO XPNOTT -
JUVARTNOELS -LEAT

21N C Yo propodooue vo elyaue, ylo TopADELY AL

struct date { int day, month, year; };
date today;
void set_date(datex, int, int, int);

//
Avuto, otn C++, unopel va ypagptel ooy

struct date {

int day, month, year;

void set_date(int, int, int);
//
+;

e aUTH TNV TEP(nTWoN TN cuvdpTnon set_date TNV exppdoaue
cav ouvdptnon-pédog Tou TOTOL date xat EVVOElTAL OTL, XAUTA TN
XeNom NS, EQoEUOCETAL ATOEOUTNTO OE EVOL AVTIXEIUEVO TOU
TOTOU.
ANANWOT CLUVIPTAOEWY -PUEAWY EVOC VEou TuTou. II.y.
struct date {
int day, month, year;
void set(int, int, int);
void get(int&, int&, int&);
s



KANom cuvopthoewy -pehadv yia o UETOPBANTY Tou vEou TOToU
date today;
int d,m,y;
today.set(1,2,2003);
today.get(d,m,y);
cout << "day " << d
<< ", month " << m
<< ", year " << y << endl ;

OpLowog CUVIPTAOEWY -UEADY

void date::set(int i, int j, int k)
{
day = 1i;
month = j;

year = k;

void date::get(int& i, int& j, int& k)

{
i = day;
j = month;
k = year;
+

I[TPOXOXH: pla ouvdiptnor -uéAoc YeNoWOTOLEL TO OVOUATA
GANWY UEADV Ywplc Vo avapEpeL p1Td *ATOLO AVTIXEIPEVO:
UTIOVOE(TOL TO aVTIXELUEVO YIOl TO OTolo ¥AAUNXE N cUVAETNOT
-UEAOC.
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Oroxhnpwpevoc oplopdc Tou veou TuTou date,

Oplopdc LuvapTthoewy-UeAwy Tou xat Xpong Tou

#include <iostream>

using namespace std;

struct date {
void set(int, int, int);
void get(int&, int&, int&);
private

int day, month, year;

};

int main()

{
date today;
int d,m,y;
today.set(31,12,1999);

// cout << today.month << endl ;

// if the above is uncommented, an error
today.get(d,m,y);

cout << '"day " << d

<< ", month " << m
<< ", year " << y << endl ;
return O;

occurs
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void date::set(int i, int j, int k)
{
day = 1i;
month = j;

year = Kk;

void date::get(int& i, int& j, int& k)
{

i = day;
j = month;
k = year;
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Agoaipeorn ota 6sdopeva - KAdoelg

Me 1 yeron tne struct Omwe xqvaue meonyolueva, OEV
exppdooye 6t Ta avtixelpeva Yo elvan (dueoa) tpoomerdoiua
MONO ané Tic cuvopthoelc -uen. Av autd elvon To emduunTo,
aTO, CUVHVWE, ETTUYYAVETAL UE TT) YeNoT class avtl vl

struct.

I'evixn doun xAdong:

class< drvoua kAdong >

{

<OnAooegc>

public:
<OnAwoeg>

}s

"H adhde:

class< dvoua kAdong >

{

public:
<OnAwoeg>

private:
<OnAwoeg>

I¥
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To mopddelypa Tou véou TOTou date, OpLoUEVO GOV XAdOoT

#include <iostream>
using namespace std;

class date {
public:
void set(int, int, int);
void get(int&, int&, int&) const;

private:
int day, month, year;
+;
date TODAY; // Global variable

int main()
{

date someday; // Local variable
int d,m,y;

someday.set (18,3,2005) ;
someday.get(d,m,y) ;
cout << "day " << d << ", month " << m << ", year " << y << endl ;

date nextday; // Another instance

nextday.set(19,3,2005) ;

nextday.get(d,m,y);

cout << "day " << d << ", month " << m << ", year " << y << endl ;

[I717777777777777777777777777777777777777777777777777777777777777

TODAY.set(19,11,2019);
TODAY.get(d,m,y);
cout << "day " << d << ", month " << m << ", year " << y << endl ;

LI111777777777777777777777777777777777777777777777777777777777777
datex psomeday = &someday; // Pointer to local date

cout << "The size of a variable of type int " << sizeof(int) << endl;
cout << "The size of a variable of type date " << sizeof(someday) << endl;
cout << "The size of a variable of type pointer to date "

<< sizeof (psomeday) << endl;



void

void
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psomeday->get(d,m,y) ;

cout << "day " << d << ", month " << m << ", year " << y << endl ;
(*psomeday) .get (d,m,y) ;

cout << "day " << d << ", month " <<'m << ", year " << y << endl ;

date* pbreakdate = new date(); // Ponter to date in heap (dynamic allocation)
pbreakdate->set(23,12,2019);
pbreakdate->get(d,m,y) ;

cout << "day " << d << ", month " << m << ", year " << y << endl ;

delete pbreakdate;

date::set(int i, int j, int k)
day = i;

month = j;
year = k;

date::get(int& i, int& j, int& k) const

'_I-
I

day;
month;

NG,
o

year;



OpatoTnTal ®oUll TEOOCTEAACT] OTA REAT LAS XAAONG

Tao ovépoata Tou WiwTxoL (private) pépouc tne xhdong
uropolv va yenowonoimdoly MONO ond tic ouvaptoelc
-UEAN NS xhdone (yevixdtepa, HOVo amd TNy euéAelo Tng
xhdone) (Xnuelwon: undpyet xt dAAn plo SuvatdTNnTa, HECK
PLAXOY CUVAPTHCEWY oL PLAXOY xAdoewy, friends).

To dnuécto (public) yépoc prac xhdone anotehel T Siemapy
(interface) tne x\donc wéow tne onolac yelpllduaoTe T

AVTIXEIUEVA TNE XAdoNS €€0 amd TNV XAdo.

Ynuelwon: wo struct elvon yla class tng onolag To LEAN
(by default) eivan dnudota eved pia class elvor plo struct

e omoloc to Y€AN (by default) etvon Wdiwtixd.

OL cuvopTHoELS -UEAT XS Xat ToL LEATN-OEDOUE VYL
ONAdVovTAL, xohoLVToL xou 0pllovTal axXEBMC OTWS Xl OTN

struct.

H mpoonéhaon oto peAn wlac class ylvetow Omwe xou o€
struct (Ue TN YENON TWV TEAECTOY . Xat —>, AVAAOYL OV
EYOVUE UETUPBANTY| Tou TOTOU 1) OelxTn ot peTaSANTY) TOU

TUTOL)
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OplCovTac piot XA&or, CUVATWS ULAGUE YLo
® Ta douixd oTolyElo Tou XTICOUV TO AVTIXEIUEVO TN XAAONC

(building blocks)

® ULX OELRA OO CUVAPTACELS -UEAT TTOU AVOIETOUY TUIES OTA
douwxd otolyelor (mutators) xou

® LY OELRA OO CUVAPTACELS -UEAT) TTOU AVOXTOUY TIC TULES
auTéC (accessors). LNy neplntworn auth xahd elval Vo Tig
npoodiopiloupe oav (const) (BA. Ilopdderyua).

[Topdderypor
class Student
{
private:
char* name; /] +
int no; /]| Building blocks
int year_of_studies; // o+
public:
void set_name(const charx); // o+
void set_no(int); /7| Mutators
void set_year_of_studies(int); // +
char* get_name()const; /] +
int get_no()const; /]| Accessors
int get_year_of_studies()const; //+
s

XpHon tou tUTou Student

int main(){
Student s;
int year, no;

s.set_name ("FName LName");
s.set_no(555);
s.set_year_of_studies(1);

year = s.get_year_of_studies();

no = s.get_no();

[ )]

return O;
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O véocg timoc Student: oploudc - YeNoT - dour| apyelwy
TEOY POLUALTOC:

Apyetlo
e Oploude véou toTou:

— student.h: oplopdc tou véou tOnou (apyeio
-~ETUXEPOAIDX)

— student.cpp: 0pLOUOSC TWV GUVAPTNCEWY -UEAWY TOU

VEOU TUTOU (apyElo XMBLXAL)

//File: student.h
class Student {
private:
char* name;
int no;
int year_of_studies;
public:
void set_name(const charx);
void set_no(int);
void set_year_of_studies(int);
char* get_name()const;
int get_no()const;
int get_year_of_studies()const;
};
//File: student.cpp
#include <cstring>
#include <iostream>
#include "student.h"

using namespace std;

void Student: :set_name(const char* nam)

{
name = new char[strlen(nam)+1];
strcpy (name ,nam) ;

}

void Student::set_no(int n){



void Student::set_year_of_studies(int y){
year_of_studies = y;

char* Student::get_name()const{
return name;

int Student::get_no()const{
return no;

int Student::get_year_of_studies()const{
return year_of_studies;

}

classtest.cpp: XenNoT TOU VEOU TUTOU GTOV OPLOUO

LETUBANTOY
//File: classtest.cpp
#include <iostream>

#include "student.h"
using namespace std;

int main()

{
Student s;
int year, no;
// s.no = 13;

.set_name("First Last");
.set_no(100);
.set_year_of_studies(1);

n n n n

.set_name ("NFirst Last");

year = s.get_year_of_studies();
no = s.get_noQ);

cout << "\nYear of studies is " << year <<
" for student with no " << no <<

" and name " << s.get_name() << endl ;

return O;
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e inline CUVAETHOELS -UEAT

Hpoypopuatilovtac He XAAOCELS, CUYVA YENOULOTOLOVUE TOAD
uxeéc ouvopthoelc. To x60ToC XANoNC WoC cUVEETNONG
elvon peydho. Mo ouvdptnon -puéhog mou oplleTon -1t oL
ATAWC ONAWDVETUL- OTOV 0ploUO Lac xhdone VYewpeltal 0Tt
elvar inline. IL.y.

class Student
{
char* name;
/...
public:
/...
char* get_name() const { return name; } // INLINE
/...
+;

Hopdderyua:

#include <iostream>
using namespace std;

class date {
private:
int day, month, year;
public:
// all member functions are declared inline
void set(int i, int j, int k)
{ day = i; month = j; year = k;}
void get(int& i, int& j, int& k) const
{ i = day; j = month; k = year; }
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‘ANANEG TUPATNPNACELE OYETIXA UE TLG XAACELS:
O odeixtng this

e OuolacTixd, oL CUVAPTACELS -PEAT) BOUAEDOLY GaY V. EYOUV
XEUUMEVO €Val OPLOUOL TTOU OVOPERETAL OE OEIXTN OTO
avTiXelyevo yior To omolo xaholvTon. ANAady), ylol (o XAXOT)
X, o delxtne unopel var Yewpnuel otL elvon tOmou X *const
this (to this UTOBNAGDVEL TO BEIXTN OTO AVTIXEUEVO YLOl TO

onolo xahelton 1 cuvdptnon).

e I ypnor tou this €yel vonua:

— 0TV [IOL CLVEETNOT -UENOS TalPVEL OOV OPLOUAL
uetaBAnTéc tne Blac tne xAdone (m.y. void
append (1ist*); ylol CUVEVWOT AGTOV), YLot EUXPIVELDL
GTOV KOO

— UTdEyEL avdy XY Yia TpdofacT) 6To SelxTn N/ oF
ONOXATIPO TO AVTIXEUEVO XAl YELPLOUOD TOU PEGA AT TO
COU TNS CUVARTNONG

— UTAEYEL VALY XY ETLOTEOPNC TNG THWNS TOU OVTIXEWLEVOL 1
TNC OleLYUVORC TOL amd TN CLVAETNOT)

o Y meplnTtwon mou Wo GUVAETNOT) -UENOC DEV TEOXELTAL VO
TEOTIOTIOLOEL TO AVTIXEIUEVO Yol TO OTO{0 XAAE(TAL, TOTE OTN
ONAWOT TNG oupnepthoBdvouue TN AEE -xAedl const, m.y.
char* get name() const;. X" auTHV TNV MERINTWOM, O
TOno¢ Tou this uropel va Yewpnidel oTL elvan ylo pior xAdom

X, const X *const this
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H yperon tou delxtn this oto nopddetyua Tou tinou date

#include <iostream>

using namespace std;

class date {
private:
int day, month, year;
public:
void set(int, int, int);
void get(int&, int&, int&) const;
};

int main()

{
date today;
int d,m,y;
today.set(18,3,2005);
today.get(d,m,y);
cout << "day " << d << ", month " << m << ", year " << y << endl ;
return O;
}

void date::set(int i, int j, int k)

this->day = i;
this->month = j;
this->year = k;

void date::get(int& i, int& j, int& k) const

//  set(10,1,100); // What a silly thing to do! (erase "const" to compile)
// this->set(10,1,100); // same as above.

i = this->day;

J this->month ;

k = this->year;
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H yperon tou delxtn this yia euxplvela

#include <iostream>
using namespace std;

class date {
public:
void set(int, int, int);
void get(int&, int&, int&) const ;
void copy_values_from(const date& anotherdt);
private:
int day, month, year;

};

int main() {

date today;
date* ptoday = &today;

int d,m,y;
today.set(18,3,2005) ;
today.get(d,m,y);

cout << "day " << d << ", month " << m << ", year " << y << endl ;

ptoday->get(d,m,y);
cout << "day " << d << ", month " << m << ", year " << y << endl ;

date newdate;
newdate.set(1,2,3);

today.copy_values_from(newdate) ;

today.get(d,m,y);
cout << "day " << d << ", month " << m << ", year " << y << endl ;

return O;



void

void

void

{

/* All the following have the same behaviour */

/*

*/

/*

/*

*/

date::set(int i, int j, int k)

day = 1i;
month = j;
year = k;

date::get(int& i, int& j, int& k) const

i = day;
month ;

.
n

year;

date: :copy_values_from(const date& anotherdt)

day = anotherdt.day;
month = anotherdt.month;

year = anotherdt.year;

this->day = anotherdt.day;
this->month = anotherdt.month;
this->year = anotherdt.year;

(*this) .day = anotherdt.day;

(*this) .month = anotherdt.month;

(*this) .year = anotherdt.year;
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Apyixonolnomn oTiyloTUTWY

o Alvetol 1 SUVATOTNTA XATE TN OTLYWUY) TOU OPLOUOU EVOC

AVTIXELUEVOU VO YIVETOL XOUL TAUTOY POV ap)IXOToiNoT).

o H dwoduacia apyxorolnone €xel cav oTdY0 T.Y. Vo DWOEL
HATOLEC QEYIXES TUWES OTO UEAT-OEDOUEVOL TOU OVTLXELUEVOU
H/xou var yivouv xdmoteg apytxéc dtadixaoiec x.o.

e AUTO ETITUYYAVETAL UE TY) OUVATOTNTA TTOL BVETAL GTOV
TPOYPUUULATIOTH VoL BNAOVEL XdmoLa(€C) CUVIPTATELS TTOU
EYOLV CAY GTOYO Vo “0PYLXOTOLOLY’ CWoTA Ta avTixelueva

o O cuvopTHoELC AUTEC AEYOVTAUL TUYAPTHOEIS KATATKEVNS
(constructors) ot mpoodiopllovton and to 6Tl EYouy To (Blo
ovopa ue TNy xAdor. ILy.

class date{

/] ...
public:

date(int, int, int);
date(int, int); // this year
date(int); // this year and this month
date(); // today

/] ...

};

int main() {

/...
date day(14);

date day_month(14,3);
date today;

// ...
b

® 2T0 MEPWTOTUTO TV CUVORTACEWY XATUACHELNC OEV UTEQOYEL

TOTOC ETUOTEPOPNC.

e Mnopel va dwlolv default apyixéc tpéc yio to oploportd
TOUG, OTWC YLoL OTIOLAOYTOTE AANY) CUVAETNOT), T.).
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class dateq
/] ...
public:
date(int d=1, int m=1, int y=2000);

};

int main()
{
/...
date day_default;
// day_default.day = 1
// day_default.month = 1
// day_default.year = 2000

date day_month(14,3);
// day_month.day = 14
// day_month.month = 3
// day_month.year = 2000

date day_explicit(5,10,2030);
// day_explict.day = 5

10
2030

// day_explicit.month

// day_excplicit.year
/...
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Apywxomoinocy oTiylotOTwyY (CuVvEYELR):

Apyxomoinomn RhEcw AVILYPXPNS

o Mot xAdor pumopel Vo apyIxonoloel avTixelevd tne ue
avTLypopn) ARGV avTixeldévwy e (m.y. date d = today;
apywonolnon e d pe aviiypaph tne today). Autd woylel
OXOUOL X0 VIO TIEQLTTWOELS TOU 1) XAACT) €YEL CUVAPTNOELS

AUTUOHEVNC.

o I'ivetou empépouc avtiypapn tiwov (bitwise copy), o
nepintwon mou dev €yel dovel xdmolog AANOC OPLOUOC.

e O &Ahoc 0ploUOC OUCLAGTIXG AVUPEPETAL GTO VO OPLOTEL ULaL

ocuvdpTtnoT, yia wa xAdon X , X: :X(const X&).

o Auth elvau n ouvdptnon kataokevrs avtypdpwy (copy

constructor).

o Eivou evilagpépov va EexardaploTolV Tar TopaxdTe:

1. Kataoxeu) otiypotunou xhdong ue apyixononon (He
TOPAUETPOUS dAAoL TOToV) (Ue YpYiom CcLUVAETNONG
XAUTAUOXEUNC)

2. Kataoxeuy| otiypotunou xhdong pe avitypapy) (Le yeron
CLUVEETNONC HATACKEUNS OVTLY P8PV )

3. Avdieon otiyuotinwy (Ue UTERPOPTWOT TOU TEAECTY
avédeorne, =)

IIPOXOXH: n yenion tou teAecth avdieone oTov oplopd

ueTofSANTHC xhdone AEN elvon éxgpaorn avdieons. YTrovoel

Xpﬁcn TOL copy constructor.
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Kataoctpopr otiyutoTtORT®Y

o H avtictpopr oodixacio TNG XATAGHELVAS AVTIXEWLEVLY elval

EXELVY] TNC HATACTEPOPNC AVTIXELLEVWV.

o IToiol tOnol ypeldlovton vor oploTel o ouvdptnon
kataotpoens (destructor) avTixelévemy yior var SLaoQahloTel
T ACPANG AMEAELUERWOT] TOU Y POV TOL XATUAAUSEVEL Eval
AVTIXEIUEVO TOLSC. AuTO avapépeTal XUplt O EVEPYELES TIOU
TeETEL Vo Yivouy mply yadel 1) duvatdTnTa TPdCBaoNC 0TOo

YWOEO TOU XUTOAUBAVEL TO AVTIXEIUEVO.
o ['evix) popon, yio wia xAdon X, “X() (7: ouunAfpwua)

e Otav éva avtixelyevo Byalvel and tnyv euléeia, xaielton 1
CUVAETNOT XoTaoTEOPHC NS xAdone tou. IIPOXOXH: ot
C++, Byalvovtoc and 1o oo tTne main, 0ev oTAUATE 1)
EXTENEDT): XUAOUVTAL XL Ol CUVAPTAOCELS XATACTEOPNS OAWY
TWY WVTIXEWEVODY TOU dNuLovpYHOUNXaY (EXTOC EXEVWY GTO

oweo).



To nopdderypo TS xhdone Student enauinuévo UE CUVOETAOELS
AUTAOHEVY|C-HATACTROPNS

//File: student_constr.h
class Student {
private:
char* name;
int no;
int year_of_studies;
public:
Student (const charx) ;
~“Student () ;

void set_name(const char*);
void set_no(int);

void set_year_of_studies(int);

char* get_name() const;
int get_no() const;
int get_year_of_studies() const;
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//File: student_constr.cpp
#include <cstring>
#include <iostream>
#include "student_constr.h"

using namespace std;

[171777777777777777777777777777777777777777777777777777777

void Student::set_name(const char* nam)
{
delete[] name;
name = new char[strlen(nam)+1];
strcpy(name,nam) ;

}
void Student::set_no(int n)
{
no = n;
}
void Student::set_year_of_studies(int y)
{
year_of_studies = y;
}

[I11777777777777777777777777777777777777777777777777777777

char* Student::get_name() const

{
return name;
}
int Student::get_no() const
{
return no;
}
int Student::get_year_of_studies() const
{
return year_of_studies;
}

[I71777777777777777777777777777777777777777777777777777777
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Student: : “Student ()

{
cout << "Deleting student with name " << name << endl ;
delete[] name;

[I11777777777777777777777777777777777777777777777777777777

Student: :Student (const char* nam)
{
name = new char[strlen(nam)+1];
strcpy(name,nam) ;
cout << "A student was just constructed " << endl;
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[Mopdderyya yerione tne xAdong:
// File: classtest_constr.cpp
#include <iostream>

#include "student_constr.h"

using namespace std;

int main()

{

Student s("First Last");
// Student si1(s);
// Student sl = s;

cout << "This is the first output of the main function " << endl;

s.set_no(100);
s.set_year_of_studies(1);
s.set_name("NFirst Last");

int year, no;

year = s.get_year_of_studies();

no = s.get_no();

cout << "\nYear of studies is " << year <<

" for student with no " << no <<

" and name " << s.get_name() << endl ;
11717771177177717771777177
cout << "Just exiting the main function ...." << endl;

return O;



‘ANho mopdderypa Yenone e xhdong: xodohixée uetaBintée,

avTIXELUEVA UE DUVOLXY| DECUELOT
// File: classtest_constr_variation.cpp
#include <iostream>

#include "student_constr.h"

using namespace std;

Student GS("First Globallast"); // Global Student

int main()

{

Student s("First Last"); // local Student

cout << "This is the first output of the main function " << endl;
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Student * ps = new Student("TheDyn Student"); // dynamic allocation

Student s2("FLast"); // a second local Student

delete ps; // Student in heap destroyed
ps = &s; // pointer points to local Student

s.set_no(100);
s.set_year_of_studies(1);
s.set_name("NFirst Last");

int year, no;

year = s.get_year_of_studies();

no = s.get_no();

cout << "\nYear of studies is " << year <<
" for student with no " << no <<

" and name " << s.get_name() << endl ;

year = ps->get_year_of_studies();

no = ps->get_no();

cout << "\nYear of studies is " << year <<
" for student with no " << no <<

" and name " << s.get_name() << endl ;

GS.set_no(101);
GS.set_year_of_studies(1);



year = GS.get_year_of_studies();

no = GS.get_no();

cout << "\nYear of studies is " << year <<
" for student with no " << mno <<

" and name " << GS.get_name() << endl ;

[1717771777177717771777177

cout << "Just exiting the main function ...

return O;

" << endl;
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YuvaptRoeic-uéAT inline xou cuvopTHoELC
XUTAOKEVTC-HATACTEOPY|C, ¥eNor) member initializer list,
optouo¢ xhdore oc header file

//File: day_class.h
#include <iostream>

using namespace std;

class date {
private:
int day, month, year;
public:
date( int d = 0, int m = 0, int y = 0)
: month(m), day(d), year(y) // initializer list
{ cout << "Creating a date!" << endl;
// month = m; day = d; year = y; // Assignment:
// do not use it for initialization!
}
“date(){ cout << "Destroying a date!" << endl; }
void set(int i, int j, int k)
{ day = i; month = j; year = k;}
void get(int& i, int& j, int& k) const
{ i = day; j = month ; k = year; }
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To mopdderypo TS xhdone Student enauEnUEvo UE CUVOETNAOELS
HUTAOAEUNC-XATACTROPNC HOVWC XL CUVALTNOY| XATUACHEVNC
AV TLY PPV

//File: student_constr.h
class Student {
private:
char* name;
int no;
int year_of_studies;
public:
Student (const charx) ;
Student (const Student&) ;

~“Student () ;

void set_name(const charx);
void set_no(int);
void set_year_of_studies(int);

char* get_name() const;
int get_no() const;
int get_year_of_studies() const;

//File: student_constr.cpp
#include <cstring>
#include <iostream>
#include "student_constr.h"

using namespace std;

[111777777777777777777777777777777777777777777777777777777

void Student::set_name(const char* nam)
{
delete[] name;
name = new char[strlen(nam)+1];
strcpy(name,nam) ;

}
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void Student::set_no(int n)

{
no = n;
}
void Student::set_year_of_studies(int y)
{
year_of_studies = y;
}

[I71777777777777777777777777777777777777777777777777777777

char* Student::get_name() const

{
return name;
}
int Student::get_no() const
{
return no;
}
int Student::get_year_of_studies() const
{
return year_of_studies;
}

[111777777777777777777777777777777777777777777777777177777

Student: : “Student ()

{
cout << "Deleting student with name " << name << endl ;
delete[] name;

}
[I71777777777777777777777777777777777777777777777777777777

Student: :Student (const char* nam)
{
name = new char[strlen(nam)+1];
strcpy(name,nam) ;
cout << "A student was just constructed " << endl;
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Student: :Student (const Student& s)

{
name = new char[strlen(s.name)+1];
strcpy(name,s.name) ;
// ~name = s.name; Careful: this is the result of default copy

no = s.nN0;
year_of_studies = s.year_of_studies;
cout << "A student was just created by copying ... " << endl;
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// File: classtest_constr.cpp
#include <iostream>
#include "student_constr.h"

using namespace std;

int main()
{
Student s("First Last");
cout << "This is the first output of the main function " << endl;

s.set_no(100);
s.set_year_of_studies(1);
s.set_name("NFirst Last");

int year, no;

year = s.get_year_of_studies();

no = s.get_no();

cout << "\nYear of studies is " << year <<
" for student with no " << no <<

" and name " << s.get_name() << endl ;

11717771177177717771777177
Student scopied(s); // Student creation
Student sassgncopied = s; // Student creation
//
//

cout << "Just exiting the main function ...." << endl;

return O;
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To TopoxdTe TUPABELYUN CUC ETUTEETEL VO TELPOUATIOTEITE UE TIC
EXTENECELC TWVY CUVOPTHOEWY XATACHEUNS XL XATACTEOPY|C LS
XNAoNC xodC XA UE TOV EMAVAOPLOUO TOU TEAECTY| AvAlEoNC
oov péhoc pac xhdone. (YTrevdowon: n yenon tou Teleoth
AVAVECNC HATA TOV OPLOUO ULaC UETABANTAC TOTOL *Adong elvou
LooOVVAUN UE YPNOT TOL copy constructor xou TapEyeTon and N
YAOCOA Yot AOYOUC CUUBATOTNTAC UE TNV JPYLXOTOINCT TV

EVOWUATOUEVWY TUTWY)

Iewpopatioteite agorpwvTac otadiaxd ta oyoita. llpoonadote
VoL AULTLOANOYHOETE TA ATMOTEAECUATA TG EXTEAEOTC.

Apyelo -emtixspaAida student_constr.h

//File: student_constr.h
class Student {
private:
char* name;
int no;
int year_of_studies;
public:
Student (const char*) ;
Student (const Student&) ;

~“Student () ;

Student& operator=(const Student& s);
void set_name(const charx);

void set_no(int);

void set_year_of_studies(int);

char* get_name() const;

int get_no() const;
int get_year_of_studies() const;
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Apyelo -xwdixa student_constr.cpp

//File: student_constr.cpp
#include <cstring>
#include <iostream>
#include "student_constr.h"

using namespace std;

[111777777777777777777777777777777777777777777777777777777

void Student: :set_name(const char* nam)

{
delete[] name;
name = new char[strlen(nam)+1];
strcpy(name,nam) ;
}
void Student::set_no(int n)
{
no = n;
}
void Student::set_year_of_studies(int y)
{
year_of_studies = y;
}

[1117771777777777777777777777777777777777777777777777777777

char* Student::get_name() const

{
return name;
}
int Student::get_no() const
{
return no;
}

int Student::get_year_of_studies() const

{

return year_of_studies;

}
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[IT1777777777777777777777777777777777777777777777777777777
Student: : “Student ()
{
cout << "Deleting student with name " << name << endl ;
delete[] name;

}

[11717177777777777777777777/7/7/777/77/77777/777/77/777777777/77/
Student: :Student (const char* nam)
{

name = new char[strlen(nam)+1];

strcpy(name,nam) ;

cout << "A student was just constructed " << endl;

}

Student: :Student (const Student& s)
{
name = new char[strlen(s.name)+1];
strcpy(name,s.name) ;
// ~name = s.name; Careful: this is the result of default copy
no = s.nN0;
year_of_studies = s.year_of_studies;
cout << "A student was just created by copying ... " << endl;

}

L111177777777777777777777777777777777777777777777777777777
Student& Student::operator=(const Student& s)

{
// name = s.name; Careful: this is the result of default assignment

if (this != &s) // Careful not to assign to itself, especially
// if some storage reclaim was made within the body

{

delete[] name;

name = new char[strlen(s.name)+1];

strcpy (name,s.name) ;

no = s.no;

year_of_studies = s.year_of_studies;

cout << "I just performed a student ASSIGNMENT ... " << endl;
}

return *this;
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Xenon tng xAdorne Student

//File: classtest_constr.cpp
#include <iostream>
#include "student_constr.h"

using namespace std;

int main()
{
Student s("First Last");
cout << "This is the first output of the main function " << endl;

s.set_no(100);
s.set_year_of_studies(1);
s.set_name("NFirst Last");

int year, no;

year = s.get_year_of_studies();

no = s.get_no();

cout << "\nYear of studies is " << year <<
" for student with no " << mno <<

" and name " << s.get_name() << endl ;

[1171777777777777717777777
Student scopied(s); // Student creation

Student sassgncopied = s; // Student creation

//
sassgncopied.set_name ("NewName") ;
scopied = sassgncopied; // Student assignment
//
cout << "Just exiting the main function ...." << endl;
return O;
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® YUVIPTNOEIC XATACKEVYC - XATACTEOPNG: AELTOLEYIOL XAUTA TO
TEQOOUOL TIUPOUETEWY CUVAPTACEWY XA ETLOTEOPNS TS
Toug xatd Y. Ilelpopatiotelte agoatpdvtag oTadloxd To
oyola. Ilpoonodriote Vo alTlOAOYHOETE TA ATOTEAECUATAL
e extéheonc. (Treviiuon: To népaoua nopauétpwy oe
CUVAQRTNOT XOWES XL 1| ETLOTEOYPY] ATOTEAECUATOS Elvall
avtioTolyo pe apyxoroinomn xi oyt avddeon).

//File: classtest_constr.cpp
#include <iostream>
#include "student_constr.h"

using namespace std;
void bla(Student s)

{
cout << "Body of the bla function" << endl;

Student blaS(Student s) // C++11: better define move constructor
// and move assignment operator

cout << "Body of the blaS function" << endl;
return s;

int main()

{
Student s("First Last");
cout << "This is the first output of the main function " << endl;
s.set_no(100);
s.set_year_of_studies(1);
// s.set_name("NFirst Last");

int year, no;
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year = s.get_year_of_studies();

no = s.get_no();

cout << "\nYear of studies is " << year <<
" for student with no " << mno <<

" and name " << s.get_name() << endl ;

[1717771177177717771777177

//
//
//
//
//

//

}

Student scopied(s); // Student creation

bla(s);

blaS(s);

scopied = blaS(s); //Temporary objects are destroyed at
//the end of the full expression
//they’re part of

cout << "Just exiting the main function ...." << endl;

return O;

HelpoaTIoTEITE XL YOl TNV TERITTWOT] TOLU TO TEPUOUA

TOPAUUETEWY 1)/ XL 1) ETLOTEOPY GUVAETNONG YIVETOL UE

ovopopd. AvTiXataoTHoTE TO apyElo

classtest_constr.cpp pe 1o apyelo refclass_test.cpp

TOL AXOAOLVEL.

//File: refclass_test.cpp

#include <iostream>

#include "student_constr.h"

using namespace std;

void bla(const Student& s)

{

cout << "Body of the bla function" << endl;
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Student& blaS(Student& s)
//Student& blaS(Student s) // CAREFUL: don’t do this!
{

cout << "Body of the blaS function" << endl;

return s;

int main()
{
Student s("First Last");
// Student & rs = s;
cout << "This is the first output of the main function " << endl;

int year, no;

s.set_no(100);
s.set_year_of_studies(1);
// s.set_name("NFirst Last");

year = s.get_year_of_studies();
no = s.get_noQ);
cout << "\nYear of studies is " << year <<
" for student with no " << mno <<
" and name " << s.get_name() << endl ;

[1717771777177717771777177

// Student scopied(s);

//

// bla(s);

// blaS(s);

// scopied = blaS(s);
cout << "Just exiting the main function ...." << endl;
return O;
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ITpoTepruata TNng apalpecng oTA BESOUEVA

[Tewpapatiotelte pe to mopoxdtw. Oplopdc evog véou tiTou Time
UE 00O DLUPOPETIXES UVAUTOPACTAOELS:

1. Ou dpec xou to Aemtd YUAdocovTaL Ywetotd (apyeid timel. h
- timel.cc)

//File: timel.h
class Time
{
int hours;
int mins;

public:
Time() : hours(0), mins(0) {};
“Time() {};
void set(int,int);
void print() const;
Time add(Time);

//File: timel.cc
#include <iostream>
#include "timel.h"

using namespace std;

void Time::print() const
{
cout << hours <<" hours and "
<< mins <<" mins " << endl;

void Time::set(int h, int m)
{

hours = h;

mins = m;
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print ) ;
//  this->print();
}
Time Time::add(Time t)
{
Time result;
result.hours = 0;
result.mins = mins + t.mins;
if (result.mins > 60)
{
result.mins -= 60;
result.hours += 1;
}
result.hours += hours + t.hours;
return result;
}

O ypovoc avanoplotdvetar povo and ta Aentd (apyelo
time2.h - time2.cc)

//File: time2.h
class Time

{

int tmins;

public:
Time() : tmins(0){}
“Time O {};
void set(int,int);
void print() const;
Time add(Time);



132

//File: time2.cc
#include <iostream>
#include "time2.h"

using namespace std;
void Time::print() const

{

cout << tmins / 60 <<" hours and "<< tmins % 60 <<" mins " << endl;

void Time::set(int h, int m)

{
tmins = h * 60 + m;
print ) ;

//  this->print();

}

Time Time::add(Time t)
{
Time result;
result.tmins = tmins + t.tmins;

return result;
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Xenon tou véou tonou Time ocav cupplyolc (apyeio
timetest.cc): n ypYon elvou aveldptnTn amd TNV avamapdoToo
xou TNV VAoToincT Tou TUTOoU.

#include<iostream>

#include "timel.h"

//#include "time2.h"

using namespace std;

int main() {

Time t;

t.print () ;
t.set(2,59);

// t.hours; // Not visible (even if timel.h is included)

Time tt;
tt.set(1,59);

Time ttt;
ttt = t.add(tt);

ttt.printQ;

return O;

Kdvovtoc include to avtioTtolyo apyclo -emxe@aiida,
YONOWOTOLETA ATO TO UETAYAWTTIOTH O AvTioTOLY0C 0PLOUOG
tnc Time. Ilowog evarhoxtindc oplopdc elvar xataAAnhotepoc,

e€opTdTOL OO TNV EQAUPUOYT OTNV OToldl Y ENOLULOTOLEITAL.



[Mapdderypa yerone twv yhwoowmwy douwy tne C+4 class,

struct xot typedef.

#include<iostream>
#include<cstring>
//#include "timel.h"
#include "time2.h"
using namespace std;

typedef int FligthNoType;

struct Flight

{
FligthNoType FNo;
char* DCity;
char* ACity;
Time DTime;
Time Duration;

};

int main({

Flight AthensParis;

AthensParis.FNo = 314;
AthensParis.DCity = "Athens";
AthensParis.ACity = "Paris";
AthensParis.DTime.set(10,30);
AthensParis.Duration.set(3,15);

Time ATime;

ATime = AthensParis.DTime.add(AthensParis.Duration);

cout << AthensParis.DCity << " to " << AthensParis.ACity << endl;

cout << "Arriving ...at " ;
ATime.print(Q);

return O;
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K\doeig (nepiindn tponyouuévwy)

Ewodyeton ye tn deopeuuévn Aé€n class (1) struct).

Aloywplopoc private/public enttuyydver andxpudn
TIANPOYopElaC.

Anulovpyio ottypotinwy (avtixeléveny) tov “xtilovton”
and to €AY -0edopéva (data members) tne xhdong oty

omolo avXouYV.
Apywonolon oTiypoTONOV UECL GUVIPTHOEWY XATAOHEUNC.

Kataotpogn oTiyloTOTWwY EXUETAANEVOUEVY] CUVOQTHOELS

XUTAOTROPHG.

XELPLOUOC AVTIXEWEVWY UECE CUVIRTHCEWY -UEADY

(member functions).

HpboBacn amd 10 o TNE cUVAETNOTNG-UENOC GTO

avTixeluevo ylor To omolo xaAeltan e ypnon Touv Ocixtn this.
Apywomnolon da avtiypaprc.

Xpnhom terecth avdieong.
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Avtixeipeva const, Juvaptroeslg -wEAT const, IMEAT
-0eboUEvVa const

o Kdmoia avtixelpevo dev 9€hovue va petaBAndoly xatd
owdpxeta Tne “Cewne” Touc.

o I yonon tnc Aé&ng -xhedlod const dnAWVeL OTL TO
avtixelgevo dev Yo petaBAndel (xou xdde evépyela tpog to
avtideto dOnuiovpyel cuvtoxTind Addog).

o Ilapdderyya:

class Time

{

public:
Time(int=0, int=0, int=0);
void settime(int, int, int);
//

private:
int hour;
int minute;
int second;

+;
//

const Time noon(12,0,0);

2 aUTAY TNV TEPINTWOT), Ol LOVEC GUVOPTHOELS TOU UTOPOUY
VoL EQUPPOGTOVUY O aUTA Tal avTixelyeva etvan exelvec ol
CGUVOPTACELC -HEAT) TTOU EYElL ONAwIEl &TL OeV peTaSdAAOUY Ta
avtixeipevo oto omolo e@opuolovTal.

e To mapandve emTuYYAVETHU UE TN YeNOTN TNS AEENC -HAELWDLOU
const 1060 0T ONAWGCT) OGO XA CTOV OPLOUO TNG
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CLVEETNONG -UEAOUC (9étovTdc To pPeTd TIc TapaéTEoUC s
oLUVEETNOTC).
class Time

{
public:
/]
int getHour() const;
int getMinute() const;
int getSecond() const;
/]
s
//
int Time::getHour() const
{ return hour; }
int Time::getMinute() const
{ return minute; }
int Time::getSecond() const

{ return second; }

o Mmnopw Vo €xw UTEPPOPTWOT] YL TIC const CUVIPTHOELS

-UEAN UE non -const exdOYEC TOUC.

o H emhoyn vyl Tn yeron wac const N non -const exdoy”c
ULAC CLUVAETNOTC -UEAOUS YivETOL OO TO UETAYAWTTIOTH UE
Bdomn to edv epapudletan oc const avTixelyevo 1 OyL.

o Mehn -dedopeva uropody vo dnAwdoly cav const
eMBAANOVTOC 1) TUY| TOUC VoL UV GAAAEEL XOTS T OLAEXELL
Cwne tou avtxewwevou. H Ty auty) dldeton péow initializer

list and N cuvdpTnon xATACHELTC.
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Ytatixd MeAn Khdoswv

Kde avtixelyevo ylag xAdong €xel To 0ixd tou avtlypapo

via x&e péhog -dedopévo tne whdone (“ytiletar” and autd).

Trdpyovy TEQLTTWOELS ToU YEAOUUE ONaL TO AVTIXElLEVAL VOl
uolpdlovton To {Blo avTlypopo yio Ulot LETABANTH.

Auto emituyydveton we Tt yerion tne AéEnc -xhewdloL static
Xt TN ONAWOT TN UETAPBANTAC OTOV 0pLoUd NG XAAOMG.

H euBéiela TV OTaTIXOY UEAGY oG XAAoNC elval 1) xAdoT

xa umopolv vo dniwdolv we private 1) public (¥ protected).

To otatind Yéhn xhdoewyv apytxonololvton (xou wdvo pLo
popd) o eninedo eulérelac xAdong.

To otatind YeAn xhdoewv unopoly va dNhwdoldv xou ©e

const.
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IMTopdBeiypa (otatind péAn xou const péin):

ANADOOT CTATIXOYV UEAWV:

// employee.h

class Employee

public:

Employee(const char*, const char*, const long);
“Employee() ;

const char* getFirstName() const;
const charx getLastName() const;

const long getDate() const { return date_of_hire; }

static int getCount(); //  <----—-- static member function (public)
// to access private static data member

static const int MAX_EMPLOYEES = 100; // <-- static const data member

// (public)
private:
char* firstName;
char* lastName;
static int count; // <------ static data member (private)
const long date_of_hire; // <------ const data member
// (instance level - private)

Oplopndg xou apyixonoinomn:

// employee.cc

#include<string.h>

#include "employee.h"

int Employee::count = 0; // <-———-——-—--- static member initialization
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int Employee::getCount() { return count; }

Employee: :Employee(const char* first, const char* last, const long date)
:date_of_hire(date) /] <———=—————— const member initialization
// (instance level)

if ( count < MAX_EMPLOYEES ){
firstName = new char[strlen(first) + 1];
strcpy( firstName, first );

lastName = new char[strlen(last) + 1];

strcpy( lastName, last );

// date_of_hire = date // error

++count; } //
}
Employee: : "Employee ()
{
delete [] firstName;
delete [] lastName;
--count; // e
}

const char* Employee::getFirstName() const

{

return firstName;

const char* Employee::getLastName() const

{

return lastName;



XpNon CTATIX®OV LEADV:

// test.cc
#include <iostream>

#include "employee.h"

using namespace std;

int main()

{

cout << Employee::getCount() << endl; //

Employee* el = new Employee( "FN1", "LN1", 1122004 );
Employee* e2 = new Employee( "FN2", "LN2", 1012003 );

Employee e3("FN3","LN3",1012004);

cout << el->getFirstName() << endl;
cout << el->getLastName() << endl;
cout << el->getDate() << endl;

cout<< el-> MAX_EMPLOYEES << endl;
cout<< Employee::MAX_EMPLOYEES << endl;

cout << el->getCount() << endl; //
delete el;
delete e2;
cout << Employee::getCount() << endl; //

return O;

141
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ITagatnerosic ot CTATIXA KEAT) XAACEWY

o To oTaTINd UEAN-OEDOUEVA LIS HAACTC UTIAOYOLY XAl
UTOEOUY VO YENCWLOTOMNUOUY axXOUd XL OV OEV €YOUV
onuovpynUel avtixeiyeva tne xhdone. Emmiéov, unopolv va

YENOWOTONUOUY %l Ol OTATIXEC CUVUPTHOELC-UEAD.

o Téw and tnv xhdor, unopolue va €youue tpdcaor oo
public static pein woc xAdone
— ElTE€ HECW EVOC AVTIXEWLEVOU TNC HAACNC

— elte Ye YpNoM TOL OVOUATOC TNC XAJONC Xl TOU TEAECTN
1 (UToypeEWTXE av BeV €youv dnpovpynUel avtixelyevo
e ¥Adone)

o Téw and tnv ®Adon Unopolue vo €xouue TpodcBaor oTa
static private (¥ protected) péin péow public cuvaptAcewy
“UEAV 1} PLAXWV CUVIPTHOEWY.

o ‘Orav dev €youv dnuovpynUel avtixelpeva pog xAdong, yio
val €youue pdofaon oe private (¥ protected) static uéin
NS XAdoNG, €€ Amd TNV XAAOT), TEENEL VoL EYEL OPLOTEL ULaL
public static cuvdptnon -pehog tng xAdorng xou var xAnvel ye

TO OVOUO TNS XAAONC XAl YPNOT) TOU TEAECTH = :

o Ag UTOPOUUE VA YPNOWOTO)COUUE TO OEXTY this oc o
static cuvdpTtnon -uErog wac xhdone.

o Ac unopolue va dnhwoouvue pio static cuvdptnon -uélog

ooy const.

o Ta otatind e ovclaoTixd elvol oLUBATIXES HETABANTES o

cuvapTAoELC amhd elvon eufErelag xAdong.
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PAxeEg Xuvaptioelg xo PLaixegs KAhdoeig

o Mo xAdom pumopel vo ONAWGEL Piot GLUVEETNOY oL OV elval
oLVEETNOY -HENOC TNS WS GLAXY (UE TN YEeNHon TS AEEne
-xhewov friend).

e H ocuvdptnon auty napdro mou dev elvan oty euBeEreia Tne
XxNdone, Exel Ouxalwua vo €YeL TEOCBUCT OTO WLWTIXO UEROC

TNe xhdorg.

o Autd elvar WOldTERA YPHOWO OTNY TEPITTWON 0pLGHOU
TEAECTWY XL CUVORTAOEWY enavdindne (iterators).

o Yov QLAXES UTopoUV Vo ONAwYoOV xou OAOXANPES XAAOELC
(m&AL ye ™ Yenon tne AéEnc -xhewol friend). IL.y.

class NewClass

{

/...

friend class FriendClass;
/...

+;
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[Topdderypo yeNonNe QLAXGY CUVORTHOEWY

class Count

{
friend void setX(Count&, int); // friend declaration
public:
Count() { x= 0; }
void print() const { cout << x << endl; }
private:
int x;
};

void setX(Count& c, int val)

{

c.x = val; // Access to private part

int main()

{
Count counter;
counter.print();
setX(counter,8);
counter.print();
return O;
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ITagatnerosic otn “@LAio’

o O @LAxEc oLVAPTAOELC OEV AMOTEAOVUY GUVIPTHOELS -UEAT
e xAdone (amhode Tuyabvel vo Takpvouy évo avTixeluevo tne

XAGONC OTIC TOPULETPOUSC TOUC).

o Aniwoeic friend ynopolv vo guQoVIcTOOV OTOLONTOTE
uéoo oTov oplodd pLac xhdone (dev emnpedlet av eivar péoo

oTo private | oto public pépoc Touc)

o H guhia dev elvar oUte cupueteny) oUte YeTaBatiny wetadl
TV XAACEWY, OUTE XATPOVOUELTAL.
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EITANAXPHXIMOIIOIHXH (reusability)
e uéow ovVdeonc (composition) has a

o uéow xhnpovouwotnrog (inheritance) is a



147

3OvvOeon
o Mo xAdom €xel oav UEAT AVTIXEUEVO GAANC HAAONG.

o Apywxornoinorn avtxewévwy: Ipwta apyixonoiotvton To
avTixelpeva mou elvon wéin tne xAdone (ue tn oglpd Tou
ONADYOVTAL GTOV OPLOUO TNG XAJOTC XL O)L UE TN OELPA TOU
eppoviovtol 0N CUVEETNON XATACKEUNS TS HAdONC) AL

ETELTOL QY LXOTIOLETOL TO AVTIXEIMEVO TNG XAJOTG.

o Kotaotpopr aviixewwéveyv: Axolouvieiton n avtiotpopn
oelpd amd exelvn TN dnpovpylac, ONAadY), TEWTH EXTEAEITAL
TO CWUA TNE CLVEPETNONG XATACTEOPNG TNS HAACTC ol UETA
eXElVEC TWV PEADY Tng (HE TNV avtioTpopn oelpd TNg
OHAWoNC).



148

Mopdderyuo odvieone xAdoswy. IlepihoufBdvet:

® TOV OPLOUO XAAONC UE UEAT) -OEOOUEVA TTOU AV XOLUY OE JAAEC
UAAOELC

e v xAfon (non -trivial synthesized) cuvaptioewy
XATUOEVAC/ XATACTROPHS VLA T AVTLXEUEVA TNS cUVUETNC

XNAoNC

e 11 yeron initializer list yio non -class xou class yéin
-0edouéva (Xnuelwon: oty mepintwon auty, €Tol Tepvdye
TOPAUUETPOUC OTIC CUVIRTHOELS XUTUOXEVUNC TOUC)

® TOV 0pLOUO TOMIATADY CUVOPTACEWY XATAOXEUNC (UE Ypriom

default twdv oto oplopata)

Iewpopatioteite PydlovTog Ta oY O TWV OPLOUMY TWV

UETABANTOV 0T0 oo Tne main tou axdAouvdou TEoYEQUUATOC.
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#include <iostream>

using namespace std;

1111117777777/ 77/7777777777///7777/7/77/77777/7/7/7777/77777777/7/7/7/777/7/77777777
class Date {

int day;
int month;
int year;

public:

Date(int d = 1, int m = 1, int y = 2006)
: day(d), month(m), year(y) // non-class types,

// // i.e. intitializer list
// // alternative to assignment
// in the body
{
// day = d; month = m; year = y;
cout << "A Date was just created with value: "
<< day << ’ ’ << month << ’ ’ << year << endl; 7
“Date() {

cout << ’\n’ << "A Date is to be destroyed with value: "
<< day << ’ ’ << month << ’ ’ << year << endl; }

void print() const {
cout << day << ’ ’ << month << ’ ’ << year << endl; }

};
1111177777117/ 777777777777//77777/7/7/777777/7/7/7/777/77/77777/7/7/7/777/7/7/77777777
class Time {

int hours;
int mins;

public:

Time(int h = 0, int m = 0 )
: hours(h), mins(m)

{

// hours = h; mins = m;
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cout << "A Time was just created with value: "

<< hours << ’ ’ << mins << endl; }

“Time () {
cout << ’\n’ << "A Time is to be destroyed with value: "
<< hours << ’ ’ << mins << endl; }

void print() comnst {
cout << hours <<" hours and "<< mins <<" mins " << endl;}

};
1111177777717/ 777777777777//7777//7/777777/7//7/777/7/7/7/777777/7/7/777/7/7/77777777
class DetailedDate{

Date date;
Time time;

public:

DetailedDate()
// Default constructor is synthesized, using the default constructors of
// the data members.
{ cout << "DetailedDate was just created with value:" << ’\n’ << endl;
// NO VISIBILITY in private part
// cout << date.day << ’ ’ << date.month << ’ ’ << date.year << endl;
// cout << time.hours <<" hours and "<< time.mins <<" mins " << endl;
date.print();
time.print();

}

// DetailedDate(int d, int mo, int y, int h, int mi):
DetailedDate(int d, int mo=0, int y=0, int h=0, int mi=0):
date(d,mo,y), time(h,mi)
// Initializer list is required to pass the values to the constructors
// of data members.
{ cout << "DetailedDate was just created with value:"
<< ’\n’ << endl;

date.print();
time.print();



};

A%
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DetailedDate ()
{
cout << ’\n’
<< "A DetailedDate is to be destroyed with value: " << endl;
date.print();
time.print();

}

oid print() const {
cout << "I am printing a DetailedDate " << endl;

date.print();

time.print();

}

[I1177777777777777777777777777777777777777777777777777777777777777777

int main()

{

//
//
//
//

//
//
//

//

//
//
//
//
//

Date
Date
Date
Date

Time
Time
Time

di;

d2(3);
d3(3,4);
d4(3,4,2005) ;

t1;
t2(5);
t3(2,35);

dd1l, dd2 and dd3 are instances/objects of DetailedDate

Detail

edDate ddi;

DetailedDate dd2(10);

DetailedDate dd3(10,1);
DetailedDate dd4(10,1,2007);
DetailedDate dd5(10,1,2007,11);
DetailedDate dd6(25,10,2005,3,45);

dd1i.p

rint();

return O;
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ITIpocoyn: MeAn-0edoueva ou elvon delxteg oe avtixelyeva
XNACEWV:

o IlpoBAnuotiny avTlueETOTION:
1. mpoflAnuotinn apyxonoinon (Un ac@ainc SECUELTT Xo
apytxonoinom)

2. oY) TPOCTEAACT) UECW OELXTWV

#include <iostream>

using namespace std;

I171777177777777777777777777777777777777777777777777777777777777777777

class Date {

int day;
int month;
int year;

public:
Date(int d = 1, int m = 1, int y = 2004)
: day(d), month(m), year(y)
{ cout << "A Date was just created with value: "
<< day << ’ ’ << month << ’ ’ << year << endl; }

“Date() { cout << ’\n’ << "A Date is to be destroyed with value: "
<< day << ’ ’ << month << ’ ’ << year << endl; }

void print() const {
cout << day << ’ ’ << month << ’ ’ << year << endl;}

};

[11177777777777777777777777777777777777777777777777777777777777777777

class Time {

int hours;
int mins;

public:

Time(int h = 0, int m = 0 )
hours(h), mins(m)
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{ cout << "A Time was just created with value: "
<< hours << ’ ’ << mins << endl; }

“Time() { cout << ’\n’ << "A Time is to be destroyed with value: "
<< hours << ’ ’ << mins << endl; }

void print() const {
cout << hours <<" hours and "<< mins <<" mins " << endl;}

};

[11177777777777777777777777777777777777777777777777777777777777777777
class DetailedDate{
// Not a good representation, anyway as data members do not exist
// outside the object
Datex date;
Time* time;

public:
DetailedDate ()
{ cout << "DetailedDate was just created with value:"
<< ’\n’ << endl;

// CAREFUL: no space has been allocated
// or intialized for Date and Time
this->date->print(); // error
this->time->print(); // error }
“DetailedDate()
{

cout << ’\n’
<< "A DetailedDate is to be destroyed with value: "
<< endl;
date->print () ;
time->print(); }
};

[11177777777777777777777777777777777777777777777777777777777777777777

int main()

{
DetailedDate ddi;

return O;
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Oloxhnpwpévn apyxononor/anodécueuon uviunc:
nelpopatioTelTe Bydlovtog Tor oy oL

#include <iostream>
using namespace std;

I1717771777777777777777777777777777777777777777777777777777777777/77777

class Date {

int day;
int month;
int year;

public:
Date(int d = 1, int m = 1, int y = 2005)
: day(d), month(m), year(y)
{ cout << "A Date was jsut created with value:
<< day << ’ ’ << month << ’ ’ << year << endl; }

“Date() { cout << ’\n’ << "A Date is to be destroyed with value: "
<< day << ’ ’ << month << ’ ’ << year << endl; }

void print() const {
cout << day << ’ ’ << month << ’ ’ << year << endl;}

};

I17177777777777777777777777777777777777777777777777777777777777777777

class Time {

int hours;
int mins;

public:
Time(int h = 0, int m = 0 )
: hours(h), mins(m)
{ cout << "A Time was just created with value: "
<< hours << ’ ’ << mins << endl; }

“Time() { cout << ’\n’ << "A Time is to be destroyed with value: "
<< hours << ’ ’ << mins << endl; }

void print() comnst {
cout << hours <<" hours and "<< mins <<" mins " << endl; }
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[11777777777777777777777777777777777777777777777777777777777777777777
class DetailedPDate{
// Not a good representation, anyway

Date* date;

Time* time;

public:

DetailedPDate() // : date(new Date), time(new Time)
// Alternative to
// assignment in the body
// Interchange with this:
// DetailedPDate(): time(new Time), date(new Date)
{ cout << "DetailedPDate was just created with value:"
<< ’\n’ << endl;
date = new Date;
time = new Time;
// Interchange the above with:

// time = new Time;
// date = new Date;
date->print(); // actually this->date->print()

time->print(); }

DetailedPDate(int d, int mo, int y, int h, int mi)
// : date(new Date(d,mo,y)), time(new Time(h,mi)) // Alternative to
// assignment in the body
{ cout << "DetailedPDate was just created with value:"
<< ’\n’ << endl;

date
time

new Date(d,mo,y);

new Time(h,mi);
date->print();
time->print(); }

“DetailedPDate() {mcout << ’\n’
<< "A DetailedPDate is to be destroyed with value: " << endl;

date->print();
time->print();

delete date;
delete time; }
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[11177777777777777777777777777777777777777777777777777777777777777777

int main()

{
DetailedPDate ddi;
// DetailedPDate dd2(25,10,2005,3,45);

return O;
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[opdderypo péroug dedouévou Tou avixel oe xAdon (Ilpocoy
OTN CUVEETNOT XUTACKEVAS AVTLY P8PwY)

O TUroc date:

//File: day_class.h
#include <iostream>

using namespace std;

class date {
private:
int day, month, year;
public:
date(): month(0),day(0),year(0)
{ cout << "Creating a date!" << endl;}
~“date(){ cout << "Destroying a date with: " << day
<< " " << month << " " << year << endl; }
void set(int i, int j, int k)
{ day = i; month = j; year = k;}
void get(int& i, int& j, int& k) const
{ i =day; j = month ; k = year; }

O <tUroc Student:

//File: student_constr.h
#include"day_class.h"

class Student {
private:
char* name;
int no;
int year_of_studies;
date RegistrationDate;
public:
Student (const char*) ;
Student (const Student&);

~“Student () ;



void set_name(const charx);
void set_no(int);

void set_year_of_studies(int);
void set_date(int,int,int);

char*x get_name() const;
int get_no() const ;
int get_year_of_studies() const;

void get_date(int&,int&,int&) const;

//File: student_constr.cpp
#include <cstring>
#include <iostream>
#include "student_constr.h"

using namespace std;

[111777777777777777777777777777777777777777777777777777777

void Student::set_name(const char* nam)
{
delete[] name;
name = new char[strlen(nam)+1];
strcpy(name,nam) ;

}
void Student::set_no(int n)
{
no = n;
}

void Student::set_year_of_studies(int y)
{

year_of_studies = y;

void Student::set_date(int d, int m, int y)
{
RegistrationDate.set(d,m,y);
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[I11777777777777777777777777777777777777777777777777777777

char* Student::get_name() const
{

return name;

}

int Student::get_no() const

{

return no;

}

int Student::get_year_of_studies() const
{

return year_of_studies;

}

void Student::get_date(int& d, int& m, int& y) const

{
RegistrationDate.get(d,m,y);
}

[I11777777777777777777777777777777777777777777777777777777

Student: : “Student ()

{
cout << "Deleting student with name " << name << endl ;
delete[] name;
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[171777777777777777777777777777777777777777777777777777777

Student: :Student (const char* nam)

{

name = new char[strlen(nam)+1];

strcpy(name,nam) ;

cout << "A student was jsut constructed " << endl;
}

Student: :Student (const Student& s)
: RegistrationDate(s.RegistrationDate)
// copy contructor to be used (even
// if not defined by the user.
// if this is in comments, the default
// contructor is used for initializing
// the data member RegistrationDate

{
name = new char[strlen(s.name)+1];
strcpy(name,s.name) ;
// ~name = s.name; Careful: this is the result of default copy

no = s.no;

year_of_studies = s.year_of_studies;

cout << "A student was just created by copying ... " << endl;
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Xenorn tTou Student:

#include <iostream>
#include "student_constr.h"

using namespace std;

int main()
{
Student s("First Last");
cout << "This is the first output of the main function " << endl;

.set_no(100);
.set_year_of_studies(1);
.set_name("NFirst Last");
.set_date(20,11,2005);

n n n n

int year, no;

year = s.get_year_of_studies();

no = s.get_no();

cout << "\nYear of studies is " << year <<
" for student with no " << mno <<

" and name " << s.get_name() << endl ;
int rday, rmonth, ryear;
s.get_date(rday,rmonth,ryear) ;

cout << "and the registration date is:" << rday << " "
<< rmonth << " " << ryear << endl;

[11111117717171717771771//777
Student s1(s);

cout << "Just exiting the main function ...." << endl;

return O;
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[Topdderypo HEAOUC BEDOUEVOU TLOU AVAXEL OE XAACT —

EMAVAOPLOPOS TOU TEAECTY| avaleEoNC

O TUroc date:

//File: day_class.h
#include <iostream>

using namespace std;

class date {
private:
int day, month, year;
public:

date(int i = 0 , int j = 0, int k = 0)
: month(j), day(i), year(k)
{ cout << "Creating a date!" << endl;}

date(const date& d) : day(d.day), month(d.month), year(d.year)
{ cout << "Creating a date by copying!" << endl; }

“date(){ cout << "Destroying a date!" << endl; }

// Experiment with keeping and deleting the assignment redefinition
date& operator=(const date& d) {
day = d.day; year = d.year, month = d.month;
cout << "I just performed a Date Assignment ... " << endl;

return *this;}

void set(int i, int j, int k)
{ day = i; month = j; year = k;}
void get(int& i, int& j, int& k) const
{ i =day; j = month ; k = year; }
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O <Uroc Student:

//File: student_constr.h
#include"day_class.h"

class Student {

private:
char* name;
int no;
int year_of_studies;
date RegistrationDate;
public:

Student (const charx) ;
~Student () ;

Student (const Student&);

// Experiment with keeping and deleting the assignment redefinition
// -in case of deletion, don’t forget to comment out the definition of
// the assignment operator in the source file-

Student& operator=(const Student& s);

void set_name(const charx);
void set_no(int);

void set_year_of_studies(int);
void set_date(int,int,int);

char*x get_name() const;

int get_no() const;

int get_year_of_studies() const;
void get_date(int&,int&,int&) const;

//File: student_constr.cpp
#include <cstring>
#include <iostream>
#include "student_constr.h"

using namespace std;

[111777777777777777777777777777777777777777777777777777777



void Student::set_name(const char* nam)
{
delete[] name;
name = new char[strlen(nam)+1];
strcpy(name,nam) ;

}
void Student::set_no(int n)
{

no = n;
}
void Student::set_year_of_studies(int y)
{

year_of_studies = y;
}
void Student::set_date(int d, int m, int y)
{

RegistrationDate.set(d,m,y);

}

I1717771777777777777777777777777777777777777777777777777777

char* Student::get_name() const

{
return name;
}
int Student::get_no() const
{
return no;
}
int Student::get_year_of_studies() const
{
return year_of_studies;
}

void Student::get_date(int& d, int& m, int& y) const

{
RegistrationDate.get(d,m,y);
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/117117777777 77/77777/777777///7/777/77/77/7777//7//7/77/7/7/7/77/77777/777
Student: : “Student ()
{

cout << "Deleting student with name " << name << endl ;
delete[] name;

[I11777777777777777777777777777777777777777777777777777777

Student: :Student (const char* nam)

{

name = new char[strlen(nam)+1];

strcpy (name ,nam) ;

cout << "A student was just constructed " << endl;
}

[171777177777777777777777777777777777777777777777777777777

Student: :Student (const Student& s)
// For experimentation, comment out the following initializationms,
// or keep one at a time
: RegistrationDate(s.RegistrationDate)
// : RegistrationDate(5,10)
// : RegistrationDate(5,10,2007)

{
name = new char[strlen(s.name)+1];
strcpy(name,s.name) ;
// ~name = s.name; Careful: this is the result of default copy

no = s.no;

year_of_studies = s.year_of_studies;

165

//  RegistrationDate = s.RegistrationDate; // Not a good idea! Assignment!

cout << "A student was just created by copying ... " << endl;
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[11771771777777777777777777777777777777777777777777777777777

Student& Student::operator=(const Student& s)
{

// name = s.name; Careful: this is the result of default assignment

if (this != &s) // Careful not to assign to itself, especially
// if some storage reclaim was made within the body

delete[] name;
name = new char[strlen(s.name)+1];
strcpy(name,s.name) ;
no = s.no;
year_of_studies = s.year_of_studies;
RegistrationDate = s.RegistrationDate; // experiment with
// commenting out this line
cout << "I just performed a student ASSIGNMENT ... " << endl;
b

return *this;
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Xenon Tov Student:

#include <iostream>
#include "student_constr.h"

using namespace std;

int main(){
Student s("First Last");
cout << "This is the first output of the main function " << endl;

.set_no(100);
.set_year_of_studies(1);
.set_name("NFirst Last");
.set_date(20,11,2005);

n n n ®n

int year, no;

year = s.get_year_of_studies();

no = s.get_no();

cout << "\nYear of studies is " << year <<
" for student with no " << no <K<

" and name " << s.get_name() << endl ;

int rday, rmonth, ryear;

s.get_date(rday,rmonth,ryear) ;

cout << "and the registration date is:" << rday << " "
<< rmonth << " " << ryear << endl;

[17177777771777177711777177

Student ss("The NEW STUDENT");
ss.set_date(2,11,2010);
ss.get_date(rday,rmonth,ryear) ;
cout << "and the new stydent registration date is:"
<< rday << " " << rmonth << " " << ryear << endl;

[17177717771777177711777177

Student scopied(ss);
scopied.get_date(rday,rmonth,ryear);
cout << "and the scopied registration date is:"
<< rday << " " << rmonth << " " << ryear << endl;
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scopied.set_date(21,12,2115);
scopied.get_date(rday,rmonth,ryear) ;
cout << "and the scopied registration date is now:"
<< rday << " " << rmonth << " " << ryear << endl;

[1711771177177717771777177
scopied = s;
scopied.get_date(rday,rmonth,ryear) ;
cout << "and the scopied registration date is:"
<< rday << " " << rmonth << " " << ryear << endl;
[1717771777177717771777177

cout << "Just exiting the main function ...." << endl;

return O;
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KAHPONOMIKOTHTA (inheritance)

VEHICLE:
(move, position, wheels)

I
|
|
+ + +

CAR: BICYCLE: MOTORBIKE:

(4_wheels, (2_wheels, (2_wheels,
engine) no_engine) engine)
/1 N\
/ | N\
+ | \ +
| \
CABRIO: | \  4_WHEEL_DRIVE:
(no_roof) | \ (drive_in_4_wheels)
| +
|
| LIMOUSINE:
+ (no_back_door)
HATCHBACK:

(back_door)
o 'Eva “Oynua” €xel xdmola “Uéon” and tnv omola unopel va
“uetonavnUel” e yenon “tpoyxwv’.
’E « / 7 / /4 A4 7 Ay [NP))
o 'Eva “autoxivito” elvan €va “Oynua” pe “téooeplc Tpoyole
xou “unyovy’.

e 'Eva “cabrio” elvou evar “avtoxivnto” mou “dev €xel opoyn”.
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IIio yevixeupévee ovtoTntee %ot e€EOXEVOELC TOUG

Ala3dCouvpe TO TORATAV® YU A0 TAVL TEOS TA XAT.
Yyeddlovpe avanoda: Bploxoupe xowvd yopaxtneloTixd oTiC
OVTOTNTEC XOU PTLEYVOUUE VEEC, TILO YEVIXEUUEVES, OVTOTNTES

UE oUTAL.

Opohovyia:

I'evixeloeilg: Beoikr) kAdon (base class), vrepkAdon
(superclass)

EZewdwxeloeig: Ilapayduevn kAdon (derived class),

unokAdon (subclass)

‘ANo CATNUO GTNY XANPOVOULXOTNTA: TOAAQTAR
kAnpovopukdérnta (multiple inheritance)
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KAnpovopixoétnta otn CH+

o Néec xhdoelc umopoly vo oploToV and 01 UTEEYOVUCES
EVOWUATWOVOVTUC TA YOQAXTNELOTIXG XL T1] CUUTEQLPORA

Toug 1| enavaopilovtde Ta 6mou elvon amapaltnTo.

o Mo maparyduevn xhdor Umopel vor TpocUEGEL UEAT -OEDOUEVA
X0l CLVAPTNOELS -UEAY ETAVEAVOVTIC TOV OpLOUO TN

(e€edixevovtac dume o oTolyela TNe).

o O tedeotic enfhvorc eufléletloc uropel va yenousonoinUel
Yoo va yenotdorolniel 1 exdoyr| mou oplletal ot ylo factxy

xAdor avtl yioo TV enavaoploteioa oTny Tapoy OUeVT).



[Mapdderypo: ‘Evoc “wpoulotoc epyalduevoc” cov
unoneplntwon “epyalouévou”

Oplopndg Twv xAdoeEWV:

class Employee
{
public:
Employee(const char*, const charx);
void print() const;

“Employee () ;

private:
charx firstname;

char*x lastname;

};

class HourlyWorker : public Employee

{
public:
HourlyWorker (const char*, const charx,
double, double);
double getPay() const;
void print() const;
private:

double wage;

double hours;

};
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Oplowog Twv cuVaETAoE®Y -EAWY T1¢ HourlyWorker:

HourlyWorker: :HourlyWorker (const char* first,
const charx last,
double initHours,
double initWage)

: Employee(first,last)

hours = initHours;

wage = initWage;

double HourlyWorker::getPay() const

{ return wage * hours; }

void HourlyWorker: :print() const

{
Employee: :print () ;
cout << "Payment:" << getPay() << endl;

}
Xenon tng HourlyWorker:

int main()
{
HourlyWorker hw("FN", "LN", 0.0, 100.0);
hw.print () ;

return O;
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AroBaduiosg otov EAey )0 Tng Tepooclacng ot
WEAN iog xAdong
‘Evo uéhog o xAdone puropel va elvau:

private: to 6voud Tou unopel va yenothononlel poévo amd Tic
CUVIPTHOELS -UEAT] TNS HAAOTC Xl PLAXES CUVIPTHOELS XL
PLAXEC whdoELC TNC XAdoTC.

protected: to 6voud tou unopel va yenowwonoimnel and Tic
CUVUPTHOELS -UEAT] TNS HAAOTC XAl PLAXES CUVIPTHOELS XL
PLNXEC HNAOELS TNC HAEONG HOVWS AL ATO CUVIPTHOELS
“UEAY] TORAYOUEVWY XALCEWY XOU PLAXES CUVAPTHOELS XAl
PLNXESC HNAOELS TTOUPEAYOUEVV HAACEWV.

public: o 6voud tou ynopel va yenowwonowmnlel arnod

OTIOLONTIOTE CUVAPTTOT).

_________________ +
| | |
| PUBLIC | | PUBLIC PART
e et + +
| / PROTECTED / | |
oo + | PRIVATE PART
|////PRIVATE//// | |
1\ ////7/77/77177/77] |
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ZnTAPRATA TEOG TEOLBANUATIORO OTNV
HKANPOVOULKOTT T

AVaTopdoTACT) AVTIIXEWWEVOY TNG TUEUYOUEVNS XAAOTC:
xtilovTal and TN CUVEVWOT] TWV UEADY -OEDOUEVWV TG

Booxc xAAONC %ol TV DXV TNC.

Ocpota epfPErerag:

o Ildc (Y€ow oY ovoudTwy) YewpllOUAoTE T avTixelyeva
NG TORAYOUEVNG XAAOTC ATLO TOV UTOAOLTIO XWOLXQL;

Yty meplntwon e is -a xAnpovouxotntac (public
inheritance), mépa and o ovépata Tou elvan dNAwUEVa
GTO ONUOCLO TUAUO TNS TTOEAYOUEVNC XAAOTNC, UTOPOVUE
VL YPTOLLOTOLNCOUUE ot x3UE OVOUO Tou EVOL OTO
ONUoOcto TUNUa NS Paotxnc xAdong. XNV TEp(nTWoT Tou
ULOL CUVAETNOT) -HENOC EYEL EMUVAUOPLOTEL OTNY
TUEAYOUEVT], O OPLOUOC TIOL UTdPYEL 0TN Baoixr| Oev elval
(dueoa) opatoc.

o Ildc (Y€ow molwv ovoudtwy) yewelloUuaoTe To
AVTIXELUEVA TNC TAPAYOUEVNC XAAOoNS amd TO TEPB3AAAOY
e ¥Adong auTAS; (T.Y. OTO COUATA TWY OPLOUNDY TWV
CLVAPTACEWY -UEADY TNE THPAYOUEVNS XAAOMC)

‘Ocov apopd xANPOVOUOVUUEVA OVOUATO antd TN Bocixy)
XAAOT), UTOPOVUE VAL YPTCULOTOL|COUUE TO OVOUATA TTOU
elvon dOnhwuéva elte oto public eite oto protected
TUAUA TNC.

o Ildc (Léow oY ovoudTwY) YewplloUaoTE T avTixelpeva
Ne Baoixic xAdong and To TepBIANOY TNG TPy OUEVNC;
‘Onwe axpBue Ya ta yeptllouaoTtay and 0TolodHToTE
GANO UEQOC TOL XWOLXAL, ONAXDY) HECK TOU ONUOGLOU
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TUNUATOC TOUC.

Apy®xoToinoT - XATACTEOPN TWV AVTIXEWEVWY TNG
TOEAY OUEVNE XAAOTC:

o ‘Otav dnulovpyelton €var avTXelIeEVO PLaC TOEAYOUEVNC
XAAOTNC, L0 CLUVEPTNOY XATUOXEVAS NS Bacixnc xAdone
TeeneL vor XxANUel ylor var ooy xoTolRoeL EXEVOL TOL UEAT] TOU
OTLYOTUTIOU TTOU TROEPYOVTAL and TN Booixr) XAdoT).

® XTIC CUVUPTHOELS XATAOKEUNS TNG TORAYOUEVNS HAAOTS
TEETEL VAL TEOCOLORICETAL 1) CUVAETNOY XATACHEVNC TG
Baowrc mou elvon vau yenotdoromiel xow vo tepacTtoLV oL
Tiéc ota oplopatd e (awtd yiveton pe ™ yenon
initializer list). Awapopetind xohelton n default
CUVAETNOY XATAOAEVNS TNG Pacixic xhdong.

o Ol CUVOPTHOELC XATAOKEVTC OE XANPOVOUOUVTAL.

o Koatd tnv xataoxeuy) evOC avTIXELUEVOL, TEMTA XAUAElToL 1
CUVAETNOY| XATAOHEVNS TNG PACIXAC HXAAONS XU UETA TG
TUEAYOUEVAC TNC.

o Koatd tnv xatactpopn n oclpd elvon avdmoda.

AvTiypor (Apywonoinon péow aviypapnc wetald
OVTIXELEVWY TNG TOPAYOUEVNS XAAONG): HE OELRd avTioToLyn
UE TN OELEd XAONG TWV CUVORTHOEWY XATACKEVNS, YiveTon
bitwise copy eite xahoUvton oL (ETOVEL)OPLOUEVES

GUVIPTAHOELS A0 TO YENOTN OV UTAOYOUV.

KAnpoddtnorn xAnpovowptds: Ti xAnpovoueitow otoug
ATOYOVOUC LIS TORAYOUEVNS XAAONG amd AUTA TTOU
xhnpovounoe and t Boowen e; (BA. dnhooele
XANEOVOUIXOTNTOC).

To mopandve oybdouy avadpouxd yio xdde Badoc tepapyloc.



[Tewpapatiotelte o VEPATA OQATOTNTAC XA AVATAOAOTACNS UE TO
OO AT

//: Cl4:Inheritance.cpp + Useful.h
// From Thinking in C++, 2nd Edition
// Available at http://www.BruceEckel.com
// (c) Bruce Eckel 2000
// Copyright notice in Copyright.txt
// Simple inheritance
#include <iostream>
using namespace std;
class X {
int i;
public:
XO {i=0;1
void set(int ii) { i = ii; }
int read() const { return i; }
int permute() { return i = i * 47; }

};

class Y : public X {
int i; // Different from X’s i
public:
YO {i=0;1}
int change() {
i = permute(); // Different name call
return i; }
void set(int ii) {
i=1ii;
X::set(ii); } // Same-name function call

};

int main() {
cout << "sizeof(X) = " << sizeof (X) << endl;
cout << "sizeof (Y) "
<< sizeof(Y) << endl;

Y D;
D.change () ;
// X function interface comes through:
D.read();
D.permute() ;
// Redefined functions hide base versions:
D.set(12);
Y ///:"
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Enlong, nelpopoatioteite Bydlovtog to oy OALd Ao TO TAHQOUATE:

#include <iostream>
using namespace std;

class X {

protected:
int 1i;

public:
XO : i(10) {}

void set(int ii) {
cout << "This is X::set" << endl;

i=4ii; }
int read() const { return i; }

int permute() {
cout << "Printing from X::permute: " << i << endl;
return i = i * 47; }

};

class Y : public X {

int 1i;

public:
YO : i(0) {}

int change() {
i = permute(); // Different name call

return i; }

void set(int ii) {
i=1ii;
X::set(ii); // Same-name function call
cout << "This is Y::set" << endl; }

void print() comnst {

// X x;

// cout << x.X::i << endl; // CAREFUL: This is not allowed:

// x is superclass object.
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cout << "X::i " << X::i << endl;

// cout << "X::i " << read() << endl;

// cout << "X::i " << X::read() << endl;
cout << "Y::i " << i << endl; }

};

int main() {

/*

cout << "sizeof (X)
cout << "sizeof (Y)
<< sizeof (Y) << endl;

" << sizeof(X) << endl;

*/
Y D;

D.change () ;
D.print(Q);

D.permute() ;
D.print();

.set(120);
.printQ);
X::set(12);
.print () ;

O U g o

*/
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‘Eva amho mapddetypa xAnpovouxotntoc: “Metamtuytonog
Do’ cav unoxhdon tou “Poitnt” tng oeiidog 123.
[TelpoaTIOTEITE YE T CUUTEPLPOREE TWV CUVAPTACEWY
xotooxeLnc, Bydlovtog Ta oyOAla and TN cuVAETNOoT main.

#include <iostream>
#include "student_constr.h"

using namespace std;

LI1117777777777777777777777777777777777777777777777777777777777777777
class PGStudent : public Student {
int gyear; // graduation year

public :
PGStudent (const char* nam, int gy=0) : Student(nam), gyear(gy)
{ cout <<
"A PGStudent was just constructed with Graduation year:"

<< gyear << endl; }

PGStudent (const PGStudent& pgs)
: Student(pgs), // Is there any other possibility
// for initialization by copying?7??
gyear (pgs.gyear)
{ cout <<
"A PostGraduate Student was just created by Copying"
<< endl; }

“PGStudent () { cout << "Destroynig a PGStudent" << endl; }
int get_year() const { return gyear; }

};

int main()

{
PGStudent pgs1("FN1i");

cout << "Printing the graduation year from Main:"
<< pgsl.get_year() << endl;



// Inherited functions:
// pgsl.set_no(123);
// cout << "Printing the no from Main: " << pgsl.get_no() << endl;

// PGStudent pgs2("FN2",2004) ;
//  cout << "Printing the graduation year from Main:"
<< pgs2.get_year() << endl;

L1111717777777777777777777777777777777777777777777777777777777
//  PGStudent pgs3(pgsl); // copy constructor invoked.

// IN CASE NO DEFINITION of COPY CONSTRUCTOR:

// - copy constructor of Student is used
// to copy the Student subobject
// - bitwise copy for the rest

// cout << "Printing from Main:" << pgs3.get_year() << endl;

return O;
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Hopdderypa (ouvéyewa): Tpononoinon tou “Metamtuyloxob
Dot OOTE VO TEWAUATIOTEITE UE TAPAYOUEVT XAOT| TTOU
EyeL WEAN-OEBoUEVA oL avAxoLY e xAdoN (XaTaoXELY
~XATACTEOPY|, OPATOTNTA).

#include <iostream>

#include "student_constr.h"

using namespace std;

class Date {

int day;
int month;
int year;

public:
Date(int d = 1, int m = 1, int y = 2005)
: day(d), month(m), year(y)

{ cout << "A Date was just created with value: "
<< day << ’ ’ << month << ’ ’ << year << endl; }

Date(const Date& d) : day(d.day), month(d.month), year(d.year)
{ cout << "A Date was just created by Copying" << endl; }

“Date() { cout << ’\n’ << "I am destroying a Date with value:
<< day << ’ ’ << month << ’ ’ << year << endl; }

void print() const {
cout << day << ’ ’ << month << ’ ’ << year << endl;}
s
I1111177777777777777777777777777777777777777777777777777777/7177777777
class PGStudent : public Student {
Date gdate; // graduation date

public :

PGStudent (const char* nam) : Student(nam) {
cout << "A PGStudent was just constructed " << endl;
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cout << "The Graduation date was :" << endl;
this -> gdate.print(); }

PGStudent (const char* nam, int gd, int gm)
: Student(nam), gdate(gd,gm)
{
cout << "A PGStudent was just constructed " << endl;
cout << "The Graduation date was :" << endl;
this -> gdate.print(); }
“PGStudent () { cout << "Destroynig a PGStudent" << endl; }

Date get_date() const { return gdate; }
// const Date& get_date() const { return gdate; }// CAREFUL: direct access
// to privately named area

};
L1111717777777777777777777777777777777777777777777777777777777177777777
int main()
{
PGStudent pgs1("FN");
// PGStudent pgs2("NFN", 22, 5);
//  PGStudent pgs3(pgsl);
//  pgsl.get_date().print(); // Careful:
// invoces copy-contructor and
// destructor of Date for the
// temporary return object of get_date

cout << "Ending main" << endl;

return O;



JELPA XATAOKEUNG - XATACTEPOPNG: YEVIXT LOPPN

Kataoxeun:

bmcs
bc
dmcs
dc

Kotaoctpogn:

dd
dmds
bd
bmds

‘Orovu:

bmcs: constructors of base class data members
(pe Tt oepd Tou epgoavilovTal 6ToV 0pLoUO
™e xAdone)

bc: constructor of base class

dmcs: constructors of derived class data members
(ne tn oepd Tou epgavilovtal 6Tov 0pLoUo
™e xAdone)

dc: constructor of derived class

dd: destructor of derived class

dmds: destructors of derived class data members
(e v avtiotpoyn celpd mou eppavilovto
oToV oplod TS *Adone)

bd: destructor of base class

bmds: destructors of base class data members
(e v avtioTpogn celpd Tou epgaviCovtar
oTov oplopd TS *Adone)
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ITelpoaTIOTEITE OTIC CUVORTYOELS XATACHEVNS VTLY PAPLYV
XAAOCEWY HATL ATO XANPOVOULXOTNTO Xa oLVUEST), oy oAdlovTaC
%ol OmOGYOMALOVTUC YPOUUES OTO TOUEOUATEL TUOAOELYHAL.

#include<iostream>
using namespace std;

// Add comments gradually to the copy constructor definitions
// of the following classes starting from the derived class
// to see copy construction initialization under inheritance
// and composition.

class Al {
public :
A1() { cout << "Constructing from A1" << endl; }
Al(const A1& al) { cout << "Copy Constructing from A1l" << endl; }
“A1(){ cout << "Destructing from A1" << endl; }

s
class A2 {
public :
A2() { cout << "Constructing from A2" << endl; }
A2(const A2& a2) { cout << "Copy Constructing from A2" << endl; }
“A2(){ cout << "Destructing from A2" << endl; }
s
class A {
Al al;
A2 a2;
public :
A() { cout << "Constructing from A" << endl; }
// A(const A& a) : al(a.al), a2(a.a2)
// { cout << "Copy Constructing from A" << endl; }

// Interchange with the following copy constructor
A(const A% a) { cout << "Copy Constructing from A" << endl; }
“"A(){ cout << "Destructing from A" << endl; }

s

class Bl {
public :
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B1() { cout << "Constructing from B1" << endl; }
Bil(const B1& bl) { cout << "Copy Constructing from B1" << endl; }
"B1(){ cout << "Destructing from B1" << endl; }

s

class B : public A {

Bl bi;
public
B() { cout << "Constructing from B" << endl; }
// B(const B& b)
// Uncomment the following lines:
// : A(b)
// { cout << "Copy Constructing from B" << endl; }
"BO{ cout << "Destructing from B" << endl; }
};
int main()
{
B bil;
B b2(b1);
/*
A ail;
A a2(al);
*/
return O;

}
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Khinpovouudtnta - X0vieon - Hlépaoua mapouétowy:

Kataoxeuy| - xataotpogy). Aitiohoyhiote To anoTeAECUATE TNS

EXTENEOTNC TOU THEOXATE TEOYEAUUATOC.

#include <iostream>

using namespace std;

class A1l {
public:
A1 () { cout
A1(int i) {
“A1() {cout
class A2 {
public:
A2() { cout
A2(int i) {
“A2() {cout
class Bl {
public:
B1() { cout
“B1() {cout
class A {
Al ail;
A2 a2;
public:

<< "constructing an A1" << endl; }

cout << "constructing an Al with :"
<< i << endl; %}

<< "destroying an A1" << endl; } };

<< "constructing an A2" << endl; }

cout << "constructing an A2 with :"
<< i << endl; }

<< "destroying an A2" << endl; } };

<< "constructing a B1" << endl; }
<< "destroying a B1" << endl; } };

A() { cout << "constructing an A" << endl; }
A(int i, int j) : a2(i), al(j)

{ cout << "constructing an A" << endl; }
“A() {cout << "destroying an A" << endl; } };

class B : public A {

Bl bi;
public:

B() { cout << "comstructing a B" << endl; }
B(int i, int j) : A(i,j)

{ cout << "constructing a B" << endl; }
“B() {cout << "destroying a B" << endl; } };



[11771777777777777777777777777777777777777777777777777777777777777777
void bloo(B* b)
{ cout << "Printing in bloo" << endl; }

void bla(B b)
{ cout << "Printing in bla" << endl;
bloo(&b); }

II177777177777777777777777777777777777777777777777777777777777777777

int main()

{
B objectl;
B object2(5,15);
cout << "First printing in main " << endl;
bla(objectl);
bloo(&object2) ;

cout << "Last printing in main " << endl;

return O;

188



189

AXAOeia, T va onuabvel xevy| xhdor); Extehéote T0 mopodto:

#include <iostream>

using namespace std;
class A {};

int main()

{
A a;
cout << sizeof(a) << endl;

A b;
cout << &a << ’\n’ << &b << endl; // different addresses

return O;
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Acixteg o aviixeipeva tepapylag xAdocewV

o Acv gmtpéneton 1 avddeon oTyoTOnou (¥AT...) NS
Baoxhc xAdoNe OE OTIYWOTUTO (XAT...) TNG TOEOYOUEYNG
XNACTC OLOTL TOPEOEVOLY Y] OPLOUEVA TAL UTOAOLTIOL EAT) TN

TOEAY OUEVNS XAAOTC.

o Autd umopet va mapoxoupdel eite enavaopllovtag Tov
teheoT) avaeone elte/xou opilovtac cuvdptnon

METATEOTAC.

e [TIPOXOXH : H ypnon dewxtwv ot Pacixr) xhdor (Eotw xu
av o auTOV Eyel avatevel €vag delxtng o mapayouevn
XAQOT) TUPATEUTEL 0T TEOCPRAOY TWV CUVIPTACEWV-UEADY
TNe Baoiic xhdonc. Autd, Ouwe, TOMES Qopéc dev elval
emtduunto (= yprion cuvoapthoewy virtual).

o Me pnto cast pmopolue va yetotpédouye Evay OelxTr) o€
Baowh xhdon o delxtn oe nopayouevr. Tote propolyue va
Tou xdvoupe dereference uévo 6tay BelyVEL TEAYUATL OE EVal

AVTIXELUEVO TNC TORAYOUEVNG XALOTC.
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Teonomnolnon tou “Metantuytoxod Portnty)’ Wote va
TelpopatioTelte pe avadéoelc avdyeoa oe (deixteg o€)
avTIXElUEVA XAAOCEWY DLOPOPETIXOL ETUTEDOL ULAC LEpapylog.
Bydhete €va -€val Tol GYOALAL ATO TIC AVUIECELS TNC CUVARTNONG
main. (Aweuxpivion: to tTufpo VARIOUS avopépeTtal OTY) CUUTERLPORS
CUVAPTHOEWY XATUOXEVNS -XATACTEOPNG UELOVWUEVNC XABOTC %L Ol
epapyloc. Anhdg, dev elye oulntniel vopitepa.)

#include <iostream>

#include "student_constr.h"

using namespace std;

L11117177777777777777777777777777777777777777777777777777777/7777777777
class PGStudent : public Student {

int gyear;
char* first_degree; // We also include the
// first degree of PGStudent
public :

PGStudent (const char* nam, const char* fd, int gy=0)
: Student(nam), gyear(gy)
{
first_degree = new char[strlen(fd)+1];
strcpy(first_degree,fd);

cout << "A PGstudent was just constructed " << endl; }
“PGStudent ()
{
cout << "Deleting postgraduate student with name "
<< get_name() << endl ;
delete[] first_degree;
}

int get_year() const { return gyear; }

// Many member functions are missing but are not required
// for testing the functionality of copying
+;
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int main()

{
PGStudent pgs("FN1","FDEGR");

cout << "Printing from Main:" << endl;

[I1777777777777777777777777777777777777777777777777777
// VARIOUS:
[171777777777777777777777777777777777777777777771777777

// Pointer to Student:
// Student* ps = new Student("TheNew");

// delete ps; // otherwise the destructor of Student is not called

// Array of Student:

// Student ss[100]; // Problem: no default constructor is
// provided for Student
// Student* pss = new Student[100]; // Same as above

/177171777777 77777777777777/7/7777/77/77/7777777/777//77777
Student s("FirstLast");

Student* ps;
PGStudent* ppgs;

// pgs = s; // error
// s = pgs; // Student redefinition of operator = is called

// ppgs = ps; // error
// ps = ppgs; // ok

return O;

}
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IToAvpop@Lowds xou cuvaptfoeslg virtual

o O mohupopgpiopode ot C++ yivetow epgavic yeow tne
OUVOTOTNTOC VO TEOCTIEAAUVOUUE OV TIXEUEVOL TORAYOUEVEY

XABOEWY UECWL BEUTOVY (N AvapoptV) O UTEEXALOELS.
o Mo Aoon oty TedSPocT 0TO GWOTO 0PLOUO CUVAPTNOTC
-uéhoug av €youye delxtec (1) avapopéc) o UTEPXAAOT):
— YeNom medlou TUTOU GTNV UTEEXAACT) %ol
— TEPITTWOLONOYIO GTIC CUVAPTNCELS YOl OAEC TIC TUES TWV
Tedlwy TOTOoU

o H Abon otn C++: yenorn ocuvapthicewy virtual.

e Mogc Bondolv va oyeddlouue xol Vo UAOTOLOOUE CUCTHULTO
TIOU ELVOL EUXOAA EMEXTACLUAL.

o H d0HAwor pac ouvdptnone we virtual oty Bacixy| xAhdon
ETUTPETEL VO ENAVAORICOUUE T CUVAPTNOY| OTIC TUEXY OUEVES
XAJOELC %Ol VO ETUTUY YAVOUUE TNV Tpocfacn otn “ocwoth’

ocuvdptnon (opwoud) otny xdde nepinTtwon.
o Ilopdderyya:

virtual void draw() const;

virtual void draw() const = 0; < pure virtual

o Anal xon pia ouvdptnor dniwlel virtual, Toapouével
virtual yiou OAn Ty tepopyia Twv xhdoewy Tou Peloxovton
%4t and TNV ®xAACT TNC CLVAETNOTC.

o Mrnopel xou vor unv enovooplletol 68 *ATOLO TALOY OUEVT
XNAoT).

o Apxel n napovoia ylac ocuvdptnone virtual oe pla xAdon
yior vo dlamiotwdel 0Tl Tar avTixelpeva Tne Lepapylac amd ™
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XAGOT) QWTYH oL XATL Y PELACOVTOL ETLTAEOY TANPOPOPIEC XATH
TNV AVOTORAGTAOY| TOUS YLoL Vo Yenotdorolniody, av

Yeetaotel, oTn PAoT EXTEAECTC.

‘Otav n x\hon o€ o cuvdptnon virtual yivetow HECK TOU
OVOUATOC TOU OVTLXELUEVOU XOL TOU TEAECTH ., TOTE M
avapopd ETULADETAL OE QACT) UETAYADTTIONG XL 1) CUVEETNON
(optopde) mou xahelton elvan auty) mouv optleton (N

XANEOVOUE(TAL) GTNV XAAOT) TOU OVTIXEWEVOU.

Ag umopolpe va €xovue virtual CUVAPTAOELC XATAOKEVC
AVTIXELWEVWY (UTOPOVUE Vo €YOLUE virtual cUVAPTHOELS
XAUTAOTEOPHC).

STL: 0e yenowonotody virtual cuvopThoELlc.

ITPOXOXH: o default Tipéc ouvaptioewy virtual
avatidevtol oe PAoT UETAYAWOTTIONS OTOTE UTOPEL VoL UNV
elvon oL emuuntéc.
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o ITapadelypotos:
‘Evo anAé mopddetyua ¥phone cuvoptoewy virtual.
2UYAEIVETE T AMOTEAEGUATA TNG EXTEAECTC TWV TOEOXET
000 TEOYPOULUATWY.
xwele xenon ocvvoptHoewy virtual:

//: C15:Instrument2.cpp

// From Thinking in C++, 2nd Edition

// Available at http://www.BruceEckel.com

// (c) Bruce Eckel 2000

// Copyright notice in Copyright.txt

// Inheritance & upcasting

#include <iostream>

using namespace std;

enum note { middleC, Csharp, Eflat }; // Etc.

class Instrument {
public:
void play(note) const {
cout << "Instrument::play" << endl;
}
};
// Wind objects are Instruments
// because they have the same interface:
class Wind : public Instrument {
public:
// Redefine interface function:
void play(note) const {
cout << "Wind::play" << endl;
}
s

void tune(Instrument& i) {

/...
i.play(middleC);
}

int main() {

Wind flute;

tune (flute); // Upcasting
Yy /77"
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WE XPMOT OLVAETNOEWY virtual:

//: C15:Instrument3.cpp

// From Thinking in C++, 2nd Edition

// Available at http://www.BruceEckel.com

// (c) Bruce Eckel 2000

// Copyright notice in Copyright.txt

// Late binding with the virtual keyword
#include <iostream>

using namespace std;

enum note { middleC, Csharp, Cflat }; // Etc.

class Instrument {
public:
virtual void play(note) const {
cout << "Instrument::play" << endl;
}
};
// Wind objects are Instruments
// because they have the same interface:
class Wind : public Instrument {
public:
// Override interface function:
void play(note) const {
cout << "Wind::play" << endl;
}
};

void tune(Instrument& i) {

/] ...
i.play(middleC);
}

int main() {

Wind flute;

tune (flute); // Upcasting
Yy /77"



‘AN TTopadelyhorto —anoCGYONAOTE ToL O OALAL XATA

TePlnTWOT), Yio Vo OELTE T1) CUUTEPLPOPA—

[Mapdderypo I:

#include <iostream>
using namespace std;

class I{
public:
// virtual void play() const = 0 ; // pure virtual

// Makes the class to be abstract:

// see later
virtual void play() const
// void play() const
{
cout << "I::play" << endl;
}
s

class W: public I{
public:
void play() comnst {
cout << "W::play" << endl;
}
s

int main() {

I instr;
instr.play();

W flute;
flute.play();

// instr = flute;
// flute = instr; // error

[17177777777777777777777777777777777777777777777777777777/7777

/*
Ix pflute = &instr;
pflute->play();

197
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pflute = &flute;
pflute->play();
*/

// (xpflute).play();

// (xpflute) .W::play(); // error
// pflute->W::play(); // error

// W flute2;
// flute2 = *pflute; //error

return O;

Yy /77"
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Hocpo’cSewpcx IT: Toparhoyny Tou TcponYoOpsvou nocpochiYuocTog
WoTe va Yivel TARpwe xotavontd 6Tt o SELmng TEO(pO(p.EZVSL TV T
TOU TUTOU OV Bnkwﬁnxe xou To (0Lo Loy Vel Ylo TOV TOTO TOU
avTixelwevou otav yivetow dereferencing oe @don yetory AOTTIONG

#include <iostream>
using namespace std;

class I{
public:
// virtual void play() const = 0 ;
virtual void play() const
// void play() const
{ cout << "I::play" << endl; }
};

class W: public I{
public:
w0 :1(33){}
void play() const
{ cout << "W::play" << endl; }
int i; // public data member, not a good idea

s

int main() {
I instr; instr.play();
W flute; flute.play();

[1171717777777777777777777777777777777777777777777777777777777
I* pflute = &instr;
pflute->play();

pflute = &flute;
pflute->play(Q);

cout << flute.i << endl;
cout << pflute->i << endl; //error

cout << (*pflute).i << endl; //error

return O;

Y ///:"



[Mapdderypa II: Iepapylo Toldv xAdoewy

#include <iostream>
using namespace std;

class S{
public:
// virtual void play()
void play() const

{ cout << "S::play"
s

class I: public S{
public:
// virtual void play()
void play() const

{ cout << "I::play"
s

class W: public I{
public:
void play() const

const

<< endl; }

const

<< endl; }

{ cout << "W::play" << endl; }

};
int main() {

W flute;
flute.play();

W* wpflute = &flute;
wpflute->play();

[I71777777777777777777777777777777777777777777777777777777777

S*x spflute = &flute;
spflute->play();

I*x ipflute = &flute;
ipflute->playQ);

return O;

Yy ///:"

200



[Mapdderypo IV: Iepapyio xAdoewy pe PEAT -OedoUEVAL

#include <iostream>
using namespace std;

class I{
int i;
public:
IO : i(10) {}
virtual void play()
// void play(Q)
{
cout << "I::play" << endl;
cout << i++ << endl;
}
s

class W: public I{
int i;
public:
WO : i(20) {}
void play() {
cout << "W::play" << endl;
cout << i++ << endl; }

};
int main() {

I instr;
instr.playQ;

W flute;
flute.play(Q);

[1717777777777777777777777777777777777777777777777777/77777777

I* pflute = &instr;
pflute->play(Q);

pflute = &flute;
pflute->play(Q);

return O;

Yy /77"
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[Mopdderypo V: xANoeic YETAE) ELXOVIXMY oL (Y] ELXOVIXOV
CUVUPTACEWY

#include <iostream>
using namespace std;

class I{
int i;
public:
IO : i(10) {3

// Take appropriate comments out, to examine the behavior
// virtual void foo()
void foo()
{
cout << "I::foo" << endl;
play(); // Bear in mind that this is: this->play()
b
// virtual void play()
void play()
{
cout << "TI::play" << endl;
cout << i++ << endl;
}
};

class W: public I{
int i;

public:
WO : i(20) {3

// Try to comment out the foo() definition that follows
// combining with I::play() virtual
//7/*
void foo(){
cout << "W::foo" << endl;
play();
}
//*/
void play(){
cout << "W::play" << endl;
cout << i++ << endl;
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int main() {

I instr;
instr.foo();

W flute;
flute.foo();

[177777777777777777777777777777777777777777777777777777777777

Ix pflute = &instr;
pflute->foo();

pflute = &flute;
pflute->foo();

return O;

Y ///:"
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Aopnenuéveg xAdoeig (Abstract base classes) ‘Otav wio
xhdom €yel yia (1 neplocdtepec) TApwe eovixéc (pure virtual)

CUVOPTAOELS, TOTE:
® OEV UTOPOUUE VO OPIOOVUE AVTIXEMEVOL AUTWV TV XAICEWY

e auTEC oL xAdoelc Aéyovtan Agnpnuéves KAdoeg (Abstract
Base Classes)

® OQUTEC Ol XAAOELS YPNOUWEVOUY UOVO YLA XATIPOVOUIXOTNTA

UTOY APV (signatures) xou vhomolnone.

o [Tapdderypa

Shape <--- ABC
|
|
+
TwoDimShape <--- ABC
/1N
/1N
+ + +

Square Circle Triangle
H »\dor Shape:

class Shape

{

/] ...

virtual void print() comnst = 0;
/] ...

s
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o Av pio mopayouevn xAdor dev opllel o pure virtual

CUVAETNOT), TOTE XAl 1) XAAoT AUTY elvol apnENUEVT.

o Ilopdho mou BV UTOPOVUE VoL OPICOUUE AVTIXELUEVAL [LOC
APNENUEVNG XAAOTC utopoUUE Vo oploouue Oeixtec o€
APNENUEVES HAACELS AL OVAPORES OE APTMENUEVES XAACELS YLt
VoL TETUY OUUE TOALHOEPLXO YELPIOUO O AVTIXEIUEVAL

TOEAYOUEVWY XALCEWV.
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To mapdderypa tne oehldoac 197 ye yerion TANPwS EXOVIXDY
CUVORTACEWY - apNENUEVNS xAdonc. ATooYOMACTE XAUTAAANAL
TOV TOPOXETE XMOLXA MOTE VO TELQAUATIOTELTE UE T

EVOANOULTINAL

e H cuvdptnon play() va elvan TAHEWS EXOVIXT) CLVAETNOT) -
1 xhdon I vo elvan TANPWS APNENUEVT).

e H ocuvdptnon play() va elvon ewxovixy| cuvdptnon.
e H cuvdptnon play () va elvar anAr) cuvdptnor peroc.

#include <iostream>

using namespace std;

class I{
public:
virtual void play() const = O0;
// virtual void play() const
// void play() const
// L
// cout << "I::play" << endl;
//}
s

class W: public I{
public:
void play() const {
cout << "W::play" << endl;
+
s
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int main() {

I instr;

//instr.play();

W flute;
flute.play();

I*x pflute = &flute;
pflute->play();
//  pflute->W::play();

return O;

Yy ///:"
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I'evixd Topddeitypal OTNV XANEOVOULXOTNTA KA TLS
ELXOVIXES CUVAETTNOELS

Ac Yuuntolue tov “Metantuylond Portnty” tne oeiidac 191.
Ac avadewprioovue Twpa Tov oploud TNC xAdone Student T
oelldac 123 mpooleTovtag xou Yo cuVAETNOT print i og
eNALENCOLUE TOV OploUd NS xhdone PGStudent wote va
enavopllel TN ouvdpTnon -uérog print. llelpapoatioteite
Bydalovtac tor oYOAlaL AO TN CUVAETNOY main Tou TaEoXATE
TEOYEAUUATOS, BYEloVTac TaUTOYEOVA XL ToL GYOAO ONO TOV
oploUo TNg xAdorne Student. e xdde nepintwon, o destructor
TNe xAdone Student mpénel va €xel dOnhwiel virtual yio vo
EYOUUE CWOTY| ATOBECUELOT) XATA TNV EQopUoYY| Tou delete o€
oelxtn tOmou Student av GTNV TEAYUATIXOTNTA O OEXTNG Oely Vel
oe avtixeiyevo tnc PGStudent.

//File: student_constr.h
class Student {
private:

char* name;

int no;

int year_of_studies;

public:
Student (const charx) ;
Student (const Student&);
// ~“Student () ;

virtual ~Student();
Student& operator=(const Student& s);
void set_name(const charx);

void set_no(int);
void set_year_of_studies(int);



//

//

char* get_name() const;
int get_no() const;

int get_year_of_studies() const;

void print() const;
virtual void print() const;

virtual void print() const = 0;
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// File: student_constr.cc
#include <cstring>
#include <iostream>
#include "student_constr.h"

using namespace std;

void Student::print() const

{

cout << "Student’s name is: " << name << endl;
}
[177171777777777777777777777777777777777777/7777777/77777/
void Student::set_name(const char* nam)
{

delete[] name;

name = new char[strlen(nam)+1];

strcpy(name,nam) ;

}
void Student::set_no(int n)
{
no = nj;
}
void Student::set_year_of_studies(int y)
{
year_of_studies = y;
}

[I71777777777777777777777777777777777777777777777777777777

char* Student::get_name() const

{
return name;
}
int Student::get_no() const
{
return no;
}
int Student::get_year_of_studies() const
{
return year_of_studies;
}

[I71777777777777777777777777777777777777777777777777777777
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Student: : “Student ()
{
cout << "Deleting student with name " << name << endl ;
delete[] name;
}
[I11777777777777777777777777777777777777777777777777777777

Student: :Student (const char* nam)

{

name = new char[strlen(nam)+1];

strcpy(name,nam) ;

cout << "A student was just constructed " << endl;
}

Student: :Student (const Student& s)

{
name = new char[strlen(s.name)+1];
strcpy(name,s.name) ;
// ~name = s.name; Careful: this is the result of default copy
no = s.no;
year_of_studies = s.year_of_studies;
cout << "A student was just created by copying ... " << endl;
}

[117717777777777777777777777777777777777777777777777777777
Student& Student::operator=(const Student& s)

{
// name = s.name; Careful: this is the result of default assignment

if (this != &s) // Careful not to assign to itself, especially
// if some storage reclaim was made within the body

delete[] name;

name = new char[strlen(s.name)+1];

strcpy(name,s.name) ;

no = s.n0;

year_of_studies = s.year_of_studies;

cout << "I just performed a student ASSIGNMENT ... " << endl;
}

return *this;
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// File: virtual_student.cc
#include <cstring>
#include <iostream>
#include "student_constr.h"

using namespace std;

[IT177777777777777777777777777777777777777777777777777777777777777777
class PGStudent : public Student {

int gyear;
charx first_degree;

public

PGStudent (const char* nam, const char* fd, int gy=0)
: Student(nam), gyear(gy) {
first_degree = new char[strlen(fd)+1];
strcpy(first_degree,fd);
cout << "A PGstudent was just constructed " << endl; }

// CAREFUL: copy constructor is needed
PGStudent (const PGStudent& pgs) : Student(pgs),gyear(pgs.gyear) {
first_degree = new char[strlen(pgs.first_degree)+1];
strcpy(first_degree,pgs.first_degree);
cout << "A PGstudent was just created by copying ... " << endl; }

// CAREFUL: assignment needs redefinition
// (alternative implementation if visibility is redesigned
// Student data members were qualified as "protected")
PGStudent& operator=(const PGStudent& pgs){
if (this != &pgs) // Careful not to assign to itself, especially
// if some storage reclaim was made within the body

{
this->Student: :operator=(pgs);
gyear = pgs.gyear;
delete[] first_degree;
first_degree = new char[strlen(pgs.first_degree)+1];
strcpy(first_degree,pgs.first_degree);
cout << "I just performed a PGstudent ASSIGNMENT ... " << endl;
}

return *this;

}
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“PGStudent () {
cout << "Deleting postgraduate student with name "
<< get_name() << endl ;
delete[] first_degree; }

int get_year() const { return gyear; }
void print() const

{ Student::print();
cout << "First degree is: " << first_degree << endl; }

I11177777777777777777777777777777777777777777777777777777777777777777
[17177777777777777777777777777777777777777777777777777777777777777777
[I1177777777777777777777777777777777777777777777777777777777777777777

int main()

{

//
//

//

//
//
//

PGStudent pgs("FN1","FDEGR") ;

PGStudent pgs2(pgs);
pgs2.set_name("The New Name");

pgs = pgs2;

Student* ps= new PGStudent ("FN2","FDEGR2");
delete ps;

cout << "Printing from Main:" << endl;
Student s("FirstLast");
s.print();

pgs.print();
pgs.Student: :print () ;

[17177777777777777777777777777777777777777777

//
//

//
//
//

Student* ps=&s;
PGStudent* ppgs=&pgs;

ps—->print () ;
ppgs—->print () ;
ppgs—>Student: :print () ;



[1171711177177777//77777/7/77//77/77//7/777//77/77/7
// Student* ss[2];

//
//

//

//

//
//

//
//

ss[0] = &s;
ss[1] &pgs;

ss[0]->print () ;
ss[1]->print () ;

ss[0]
ss[1]

new Student("TestedSt");
new PGStudent ("TestPSt","FDeg");

delete ss[0];
delete ss[1];

[17177777777777777777777777777777777777777777

//
//

//
//

Student* pl = new Student("TestSt");

Student* p2 = new PGStudent("TestPSt","FDeg");
delete pi;

delete p2;

return O;
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Avarnopdotaon: nivaxog cuvapToewy virtual

‘Otav pia xhdor €yel cuvapthoelc virtual anoxtd, and To
HETAYAWTTIOTY, evay “mlvaxa cuvaptioewy virtual” xo to

avTLXeldeEVA TNG amoxToLY £val BelxTn oTOV Tvaxa AUTO.

Kde xhdor tne tepapyloc and tnyv mewdtn epgdvion
cuvdpTnoTe virtual xot xdtw anoxTd To dxd NS Tivoxa

cLVOPTHoEWY Vvirtual.

[t TV x&de ouvdptnon virtual piog xAdong, €yel
xotoywenUel évac delxtne mivaxa mou avtiotolyel otn Vo
Tou Tivaxa cuvapThoewy virtual mou odnyel oTov
XUTIAANAO 0PLOUO TNC CUVARTNOTC YO TNV XAJCT) oUTY).

O delxtne mivaxa mou avtiotolyel oe wo cuvdptnon virtual

TORAUEVEL O (OLOC Ylot OAT) TNV Lepopyia.
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AvoarapdotoocT: nopdderypa (tpooapuoyt and [Lippman2])

class Point {
public:
virtual “Point();
virtual Point& mult( float ) = 0;
// ...other operations...
float x() const { return _x; }
virtual float y() const { return 0; }
virtual float z() const { returmn 0; }
// .
protected:
Point( float x = 0.0 );
float _x;
};

class Point2d : public Point {
public:

Point2d( float x = 0.0, float y = 0.0 )

Point( x ), _yCy ) {}

“Point2d () ;
// overridden base class virtual functions

Point2d& mult( float ) ;

float y() const { return _y; }
// ...other operatioms...
protected:

float _y;
s

class Point3d : public Point2d {

public:
Point3d( float x = 0.0, float y = 0.0,
float z = 0.0 )
Point2d( x, y ), _z( z ) {}
“Point3d();

// overridden base class virtual functions
Point3d& mult( float ) ;
float z() const { return _z; }

// ...other operatioms...

protected:
float _z;

+;



|_vptr__Point_ |

Point pt;

| vptr__Point_ |

-y

Point2d: Point pt2d;

|_vptr__Point_ |

-y

z

Point3d: Point2d

Point *pp;

pt3d;

Virtual Table Point

- —
|
|
|
- —
|
|
|

Virtual Table Point2d

Virtual Table Point3d

pp—>2(); => (*pp—>__vptr__Point[4])(pp);

L pp-"POINt3d::

L g "POINt3d::

L g "POINt3d::
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L pp-"type_info" for Point

| g "PoOINt::~Point()"

L pp-"pure_virtual_called()"
L - "POINt:1y()"

| g "PoOINt::Z()"

L p-"type_info" for Point2d
| g "PoINt2d::~Point2d()"
I ’"PointZd::muIt()"

| g "PoINt2d:1y()"

| g "POINt::Z()"

| - "type_info" for Point3d

~Point3d()"

mult()"

| g "POINt2d:1y()"

z()"
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e Virtual destructors oe epopyia xAdoewy

#include<iostream>
using namespace std;

/*

From the https://isocpp.org/:

"In the first alternative (delete object), if the static type of

the object to be deleted is different from its dynamic type, the

static type shall be a base class of the dynamic type of the object

to be deleted and the static type shall have a virtual destructor

or the behavior is undefined. In the second alternative (delete array)
if the dynamic type of the object to be deleted differs from its static
type, the behavior is undefined. "

*/

class A { public:
// “A(){ cout << "Destructing an A" << endl;}
virtual "A(){ cout << "Destructing an A" << endl;}
};

// if the above definition exists it is OK(the destructors are virtual)
// for the whole hierarchy.
// Copying from the C++ standard:
// "If a class has a base class with a virtual destructor,
// its destructor (whether user- or implicitly-declared) is virtual."
class B : public A { public:

“B(){ cout << "Destructing a B" << endl;} };
class C : public B { public:

“C(){ cout << "Destructing a C" << endl;} };

int main(){

C c;
// Ax p = new C;
// Bx p = new C;

// delete p;
}
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e Default twwéc o ouvaptroelc virtual: npofAnuatioTelte pe
TO TOPAXATW

#include<iostream>

using namespace std;

class Base {

public:
virtual int foo(int ival =1024)
{ cout << "Base::foo() returns :" << ival << endl;
return ival;
}
};

class Derived : public Base {

public:
virtual int foo(int ival =2048)
{ cout << "Derived::foo() returns :" << ival << endl;
return ival;
}
};

int main()
{

Base b;
Base * pb = &b;

b.foo();
pb->foo();

Derived d;
pb = &d;

d.foo();
pb->foo();

return O;

}
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IToANanAY) KAneovoutxotnto

Employee Student
\ /
\ /
\ /
+ +
WorkingStudent

class WorkingStudent : public Student, public Employee
{

/...
s
o Mot XxAdoT UTOPEL VO TOPAYETOL ATO TOPATAVE) AT (Lol

Boowec whdoelc duecaL.

e e autny TNV Tepintwo, xAnpovouel To PEAN amd OAEC TIC

w\doeLC.

o Y neplntwon clYxpouone ovoudtwy, Yivetal Yehon Tou

TEAEOTY @ :
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ITPOTTYIIA (templates)
® YUVapTACEWY

o K)\doeswv
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ITapatnperosic oTa TEOTUNAL CUVAETNOEWMY
o Emtuyydvouv TOAUULORPLOUS.

o To TpdTUTAL ETUTEETOVY VoL 0PlGOLUE EVa GUVONO
oxeTloUevwY ouvapThoewY (N éval 6OVolo and oyeTllOUEVES
XAAOELS).

o ['pdpouye Evay oplopd ylo T1 CLUVEETNOT), TEPLAOSBdvoVTC
TOEOULETEOUS TUTWV.

o Katd 1 HeTayAOTTION, avdhoyd UE TOUS TOTOUS TTOU
eppaviCovion oTny ¥ANoT ULaC TETOLAS CUVEETNONG,
TOEAYETOL XWOXAC Yia TNV x&¥e pio teplnTtwon

o Ilopduectpol TOTWY Unopoly vo gupoaviCovTa:

— OTO TUTUXA oploUdTal TNS CLUVEETNONG
— 07OV TUTO TOU ETUCTEEPEL 1) CUVAETNON

— UECH OTO COUA TNS CUVARTNONG

e O mopdueTteol TUTWY TEETEL VoL Elvall Lovadlxol oTa TedTUTAL.
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[Topdderyua:

utilities.h :

#ifndef UTILITIES_H
#define UTILITIES_H

template <typename T> int smaller(const T&, const T&);

#include "utilities.cc"
#endif

utilities.cc

template <typename T> int smaller(const T& v1, const T& v2)
{

if (vl < v2) return 1;
if (v2 < vl1) return 2;

return O;

}

main.cc

#include <iostream>
#include "utilities.h"
using namespace std;

int main()

{

cout << smaller(2,3) << endl;
// error: in the following,
// no type conversions int to double can be made in this case
// cout << smaller(2,0.3) << endl;

cout << smaller(2.5,0.3) << endl;

cout << smaller(’a’,’a’) << endl;

return O;

}
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ITeotuna KAdoswv

Hopopetpxol toTOL.

I'evixol opiopol ¥A\doewy pe ouyxexpiuevoroinor (oyt
e€edixeuon) pe Bdorn ouyxexplpévouc TUTOUC.

DTNV ETUXEPANIDA WOC HAAOTC UTopoLY Vo Yenolworolnioly
XoL TAPAUETEOL TToV OeV elvar TOTOL, T.Y.

template<class T, int elements>

class Stack

{
//
+

TOTE,

Stack<double, 100>
Mrnopgel vo oplotel o xAdor yio Eva cuyxexplUévo TiTO.

2T XANPOVOULXOTNTO XU TEOTUTA XASCEWY.
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[Topdderypo: 0plopOC EVOC TEOTUTOU XAAONC, TWY CUVALTACEWY
MEADY TNS %ol YeNon NS
Opltowdg Tov poTUNoL:

template < class T >
class Stack
{
public:
Stack(int=10);
~“Stack() { delete [] stackPtr; }
bool push(const T&);
bool pop(T&);

private:
int size;
int top;
T* stackPtr;

bool isEmpty() const { return top == -1; }
bool isFull() const { return top == size - 1; }

s
Oplowog CLUVARTHOE®Y -UEAWV:

template < class T >
Stack<T>::Stack(int s)

{

size = s>07s:10;

top = -1;

stackPtr = new T[size]l;
}

template < class T >
bool Stack<T>::push(const T& pushValue)
{
if (1isFull())
{
stackPtr[++top] = pushValue;
return true;
}

return false;

/] ...
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Xpenon Tov mepoTLTOoUL:

int main()

{
Stack<double> dStack(5); //instantiation
Stack<int> iStack(20); //instantiation
return O;
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IThhpec mopdderypa:
StackTemplate.h

// Simple stack template
#ifndef STACKTEMPLATE_H
#define STACKTEMPLATE_H

template<class T>
class StackTemplate {
static const int ssize = 100;
T stack[ssize];
int top;
public:
StackTemplate() : top(0) {}
void push(const T& i) {
stack[top++] = i;
}
T pop(O) {
return stack[--top];
}
int size() { return top; }
s
#endif // STACKTEMPLATE_H ///:~

StackTemplateTest.cc

// Adopted from :From Thinking in C++, 2nd Edition
// Test simple stack template

#include "StackTemplate.h"

#include <iostream>

using namespace std;

int main() {
StackTemplate<int> is;

for(int i = 0; i < 20; i++)
is.push(i);
// add - remove comments to the following loop, to check whether
// the assembly code for pop() is produced
for(int k = 0; k < 20; k++)
cout << is.pop() << endl;

Yy /77"
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I'evixeg TopaATNENOEE OTA TEPOTUTA
o Ilopdyeton %xHOXC HOVO YLOL TIC CUVIPTHAOELS TTOU XOUAOUVTAL.

o BEuféieia: enlhuon vorjpatoc otnyv euEAela Tou oplopol

eVOC TPOTUTOU 1) TNEC YPNONS TOU;
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METATPOIIEY TYIIOQN

Mrnogel va ypelwaotel vo petatpedouue ontd Wiol TIr, Tou
elvon xdmotou tomov, og xdmolov dAro toro. IL.y.

float r = float(1l);

ueTateénel Tov oaxépato 1 otov mpaypatixo 1.0f yia vo

oovel ooV T OTOV TEAYUATIXO T.
Trdeyouv 0o tEoTOL Vo TOo cUUBoAicouE:
1. (ala C): cast, pe ) ypHon nopeviéoewy, T.y.
(double) a
2. “ouvaptnoloxy” yeopr:
double(a)
0V Umopel OUwS va yenolporonvel yia TUTOUC Tou
exouvv oLvieto cuuBohioud. 1Ly.

OXI char*x(0777) ;
MONO (charx*) 0777;

211 C++ dev undpyel TOCO EVIOVY AVAYXT YLoL ENTT

ueTaTeony| TUTWY, avtideta ye N C.

Y. toug deixtee, avdieon and/oe void* dev ypetdleton pnty

ueTatpony| TOTOL.

Avtéuatn petatpony) TOTWY, OPLOUEVT A0 TOV YENOTN:

— €O OPLOHOY CUVOIRTACEMY XATAOXEVTC (Tou TUTou
-TPoS Pe HpLOU TOU TUTOU -amd)

— H€OW 0ploPol TENAESTAOV (TOV TUTOU -TPOogS TOU
epappolovion otov tino -amd)

Pyt petatponh) TOmwy (vl var oy voroouue telelwe Tig
uetatponéc a la C):
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static_cast : yw “acqalelc” petatponéc mou Vo €xave
oUTWC 1) GAAWE O PETAYAWTTIOTASC 1 AYOTERO AOQPAAELC
OAAG XOASE OPLOUEVES

const_cast : yi vo nopafidoouye dhAwon const (1

volatile)

reinterprete_cast : EIIIKINAYTNO: gpunvelel to
avTixelpevo cov va Ntay oxolouvdia and bits. (Ilpénet va
T0 “eTavop€poulEe” TELY TO EAVaLYELOLOTOVUE OUONS)

dynamic_cast : “ac@oiic” petdfoon oe youunAOTEEY XAdON
TNV Lepapylo.
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Protected KAI Private “xAnpovouixotnto ’
XTH C++

PUBLIC inheritance (tnv onola éyouye e€etdoet)

class B : public A { ... };
class A  —————————————-
|////PRA ////|
Fm———————————— +
| / /PROTA/ /|
e ——— +
| PUBA |
|
| public
I
\_/
class B  ———————————u-
|////PRB ////]
o +
| / /PROTB/ /|
Fm———————————— +
I PUBB |

PUBB = PUBB + PUBA

231

PROTB = PROTB + PROTA

PRB = PRB
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PROTECTED inheritance

class B : protected A { ... };

class A

class B

PUBB = PUBB
PROTB = PROTB + PROTA + PUBA

PRB = PRB



PRIVATE inheritance

class B :

private A { ... };
class A  ——————————————
|////PRA ////|
F———————————— +
| / /PROTA/ /|
Fm———————————— +
I PUBA |
|
| private
|
\_/

class B

PUBB
PROTB = PROTB
PRB = PRB + PROTA + PUBA

233

O private xou ol protected pop@éc xhnpovouixdtnTac 0ev lvar

xodopec “is a” oyéoelc.
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Evyoapioticg, ex Badewy

2 OAOUC OCOUE ATOBEY TNAAY TO UAUNUAL, TO AYATNCAY X TO
othplEay Ue TN oLPPBOAY TOoug ElTE GOV PETATTUYLOXOL CUVERYATES
Tou elte edehoviind e N ouypeToyr Toug oto forum Tou ¥ oo

EQYACTAELA, ELALXOLVE EVYAPLOT.

IMopoho owta, Vo meEneL Vo EeYwElow TOUC CUVERYATES, XL
TaAatdTEPA poltNnTES, Tou Yafuatoc Idpyo Kaotpivn, Eoyxic
Ntéva xouw Baoiin-Mdpio Avactaciov tou to othpilay ot To
otnpilouy axdua, Bondwvtac toug goltntéc va Bpouv to dpduo

TouC UEoa OE AUTO.

Enlong, euyoplote eCatpetind tov Nixo 1loOntd xow Moavoin
IThortdony), TaAAOTEQPOUE CUVERYATES KO QPOLTNTES TOU MO \UATOC,
TOC0 YlO TIC TUPATNENOELS TOUC OE TOAMOTERT) EXDOCT| TWV
ONUELDOEWY OGO XAl YLOL TNV ATOO0Y N TWV oYV TOU U AUATOC.

Aev Eeyved TNV TPocPopd Toug.

Axoépa, mohhd euyoplote otov Opgéotn IToAuypoviou mou, av xat
MOEUA YEOVIXA xau TOTuxd and Tto Tunua, cLUBAAAEL cuYVA UE

eVOTOYEC TOPATNENOELS XL OYOALAL.

Teheutaio aprivew Tov LTEQUVO LToUATN: Ol YVWOELS, 1) XploT) %o

T0 loC TOU Elval AVEXTIUNTO VLA TNV XOWVOTNTA oS YEVIXOTEQRA.
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ITAPAPTHMA 1
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EI>XOAOXY - EEOAOX otn C++

o <jostream>: apyclo-eTuxc@AAOA YIo TIC TEPLOCOTEPES
Aertoupyieg I/0 e C++ (Sienagy) ye ) BiBAodixn yio to
YELPLOUO pELPATWY, streams)

o Avtixewevootpaprc prrocopio I/0O otn C++
e Mopgomownuévn I/0

e 1/0 yopoxthpmv

e 1/0 mdve oe apyela

e [/O in RAM
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Kewthpia yiow To oyediocpd tou cucthpatog I/0
e C++

2T “TopadOoLaXES” YAWMOGES TROYPUUUATIONOD, TO
oVotnua I/0 elye va utootnel€el éva tenepacuévo oOVoho
ATO EVOWUATWUEVOUS TUTIOUC.

2t C++ 10 60voho twv TUTWV elvon eNeXTACIUO amd TOUC
TUTOLE oL oplleL 0 YPNOoTNC.

To clUotnua I/O tng C++ elvar ebxolo otn yehon, TAReES,
anoteieopatind AAAA KAI acparéc oto yewpiopd toOnwy
XL EVEALXTO.

Pelpata

To clUotnua I/O tng C++ Aertovpyel péow peLUdTLY
(streams).

‘Eva pebpa efvar pior Aoy cuoxeur) mou eite mapdyel eite
XUTAUVOADVEL TANEOQOEiaL.

‘Evol pebuor GUVOEETOL UE LA PUCLXT) CUOXELY|, UECAL ATLO TO
oVotnua I/0 e C++.

To pedyata, ovcLHoTIX, VUL GTIYULOTUTO TWV XAACEWY
istream, ostream, iostream -1}, OTwS Vot DOVUE TAUPOHAT,
VTTOXAACEWY TOUC -.

‘Otav éva ntpoypoupo C+4 Eextvd tny exTtéleot| Tov,
“avolyouv” T EVOWUATOUEVO PEVUATAL

cin: Tpoxadoplopévn elcodoc (standard input)
cout: npoxadopiopévn €€odoc (standard output)
cerr,clog: mpoxadoplouévn €£000¢ GQAAULATLDV

To np®dT0 avTioTolYEl 0TO TANXTEOAOYLO Xat Tot dAAA 00O
otnv 00OV extoc av €xel yivel avaxatevduvon.
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Elcodog/EZ080g MetaAnTtodv

‘EEo060g peTaBANnToyv : pe yenorn Tou TeheoTy| <<
o I'evixn) popyr: <Peluak&ddouv> << <MetofSAnty>
o II.y.
int i = 10;
cout << i;
Elcodog petaBAnTtwy : pe yenon tou Teheoty| >>
o ['evuxy| poppy: <PeluaEicddou> >> <MetafSAnthi>
o II.y.

float f ;
cin >> f;

o XNV Exppacm elo6dou 1| €600, de dlveTol XoyLd
TAnpogopla yloe Tov TOTo e PeToPANTAC. To emduunto
ATOTEAECUOL ETUTUYYAVETOU AOYW TWV UTEQPOQTWUEVWV

OPLOUMY TWY TEAECTWV << xou >>.

o Aedouévou OTL oL TEAEOTEC << XoU >> ETUOTREPOLY PEVUAL
£€O00L %ol PELWA ELGOBOV, AVTIOTOLY A, UTOPOVUE VO TOUC
YETOWOTOL|COVUE TEQLOCCOTERES ATO WULAL POPS OE WULaL

EXPEAOT).
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ITagadelypato

#include <iostream>
using namespace std;

int main()

{
int 1i;
cin >> 1i;

float £;
cin >> f;

char c;
cin >> c;

char buf[10];
cin >> buf;

cout << "i = " << i << endl;
cout << "f = " << f << endl;
cout << "¢ = " << ¢ << endl;
cout << "buf = " << buf << endl;
return O;

}

To (0l0 EMTLUYYEVOLUE PE TO TAEUNATE:

#include <iostream>
using namespace std;

int main()

{
int i; float f;
char c; char buf[10];

cin >> i >> £ >> c¢ >> buf;

cout << "i = " << i << endl;
cout << "f = " << f << endl;
cout << "¢ = " << ¢ << endl;
cout << "buf = " << buf << endl;
return O;
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Moggornoinon Ewcddouv/EZ680u Mnogel va yivel ye 800

TEOTOUC:

1. Me ypfon ouvapTAoEwV-UEADY TNS xAdone 1os xat YEWPOUO
onpatcyv (flags).

2. Me ypenon “Siapoppntedy”’ (manipulators).
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Alopoppwtég (manipulators)

o [l va ypdpouue oTtny (Blar Yooy €L.c6d0ou 1) e£600L TIC
Aettovpyiec mou Véhoupe va yivouv.

o Oploudc CUVAPTACEWY TIOU AEYOVTOL OLAUOPPWTES XU
unopoLV va Teptingdoly otic exgppdoeic 1/0.

o ['evixn| woppy:
ostream& < manip_name >(ostream& < stream >)
istream& < manip_-name >(istream& < stream >)

ostream& < manip_name >(ostream& < stream >,

< type param >)

e Mnopolv va optotoly xau and 1o yenotn (Aoyw urootipEng
UTERPOPTWOTC)
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Evowpatwuevol ALoloppmwTEg

dec: input/output data in decimal (input/output)

hex: input/output data in hexadecimal (input/output)

oct: input/output data in octal (input/output)

endl: output nl and flush the stream (output)

ends: output null character ’\0’ (output)

flush: flush the stream (output)

ws: skip leading whitespace (input)

resetiosflags(long f): turn off flags specified in "f"

(input/output)

setbase(int base): set the number base to "base" (output)

setfill(int ch): set fill character to "ch" (output)

setiosflags(long f): turn on the flags specified in "f"
(input/output)

setprecision(int p): set the number of digits of precision
(output)

setw(int w): set the field width to "w" (output)

[Hopatneroeic:

o ['la TOUC OLAUOPYPWTES IOV OEV EYOUV OPICUATA OEV TEETEL VOl
BaCoupe mopeviéoelc.

o ['la VO YENOWOTOLACOVUE TOUS DLOLOPPWTES TIOU EYOVV
oploparta mpEnel va neptAdBoupe to apyelo -emixepaiidn

<iomanip>.
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Eicodog/’EE0d0¢ o Eninedo XapaxtrpwV

Eilcodocg (Yéow cuvapThoemv-ueA®y tTnc istream)

e istream& get(char& ch): dwf3alel Evav yopaxTripo xou
Tov Tonovetel oto ch. 1l.y. char ch;
cin.get (ch); Xtnv nepintwon mov YTACOLVUE GTO TENOC
TOL apYEelou, N ¥Afon TN get emotpépel Ty (Tou
avtiotolyel oe) false.

e istream& get(char* buf, int num, char
delim="\n’): Owdlel yopoxTNEES Xt Toug ToTovetel
oTtov Tivoxa otov omolo delyvel n buf wg dtou elte
olofoctody num-1 yopoxtrpec elte @tdoovpe oc delim.
O mnivaxog otov onolo delyvel n buf Yo teppatiotel ye
null. To delim dev agarpeiton and to pedpa (Yo to
enelepyootel ) enduevn dadixacia lo6doL)

e int get(): EMOTEEPEL TOV EMOUEVO YAUEAXTHPA ATO TO
celya elo6dou (emiotpépel EOF av égptace 6T0 TE€AOC TOU
apyelov)

® bool eof (): yia EAeyyO av QTACOUE OTO TENOC TOU
apyelou

e istream& getline(char* buf, int num, char
delim=’\n’): cav tnv aviictolyn get extdC TOL OTL TO
delim Oof3aleton xan aponpeltor amd To pedud ELGOBOUL.

e istream& read(unsigned char* buf, int num): ywx
VoL OLABACOVUE €VOL UTAOX NUM YAUQUXTHOWY XAl VO TO
Balouvye oTov mivaxo mou delyvel 1 buf.

o [l avdryvwon yopoxthpwy avtioTolyrn pue tny read(),
unopel va yenowwonowmtel n ignore (). Xe authy tnv
TERIMTWOT), OL YUEUXTAPES TOU BLIBACTNXAY OEV
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pUAdocovTaL ToVUEVd.

'E€080¢g (Uéow cuVapTACEWY -UEADY TN ostrean)

e ostream& put(char ch): ypdpel To yopoxthpa ch 610

oeLpa €€600L.

e ostream& write(const unsigned char* buf, int
num): YeA@eL num YopaxTHeeS oTo pedud E600U ATd TOV

mivaxa oTov omolo delyvel 1 buf.

"EAeyyx0oc TpoBANUATWY YL OTOLO0HTOTE OTLYMLOTUTIO TNG
iostream: good(), bad(), eof (), fail() (Baocilovion ota
eofbit, failbit, badbit mou elvou opioyéva otnyv ios xou

ENEYYOUY TNV XUTACTAUON TV PEVUATWY)

‘EAeyyog tne Katdotaong Pebuatog

Ava ndoa otiyun, xdide pedpa Beloxeton oe o “xatdotacn”
(state). H xotdotaon auth propel va eheyydel péow tov
TOEAXATW CUVIPTHOEWV-UEAWY TN¢ ios:

bool good() const;: 1 emOpevY) mEALT EVOEYETAUL VoL TETUYEL
bool eof () const;: 7 elcodog €gtoce 6T0 TEAOC

bool fail() const;: 1 enouevn nEdlrn Yo amotOyEL

bool bad() const;: to pelua €yel YaAdoEL

‘Otav €va pedua yenotdonoleltar o pla cuvdfxn, ouclaoTind,
EAEYYETAL 1) XUTAOTAOY) TOU UE Bdom xhfjon oty £ail().
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Eicodog/’EE0d0¢ tdvw ce Apysia

<fstream>: apyclo -emxepaiida Tou TEENEL Vo TEPLAGBOVUE
av YEANoLUE Vo xdvoupe €lcodo 1) €£000 amd %ol TEog apYEL.

OplCouv dLdpopec xAdoele HeTAEY TWV OTOLWY XL TIC:
ifstream: yia €lcodo

of stream: yia €000

fstream: vyl elcodo xou €£000

GOV UTIOXAJCELC TWY XAJCEWY istream xou ostreamn.

0,TL UTopOVUE Vo xdvouue o€ istream xou ostream
uropoUue vo xdvoupe xau o ifstream xow of stream xou

UGALOTAL

0,TL UTOPOVUE VA XAVOUUE Xl ATO TNV 108 UTOPOUYE VoL TO

EPAPUOCOLUE xou oTaL apyElaL.

Avovypa/KAieiowo apyeiwy

Avolyouye éva apyelo cuvdéovtde to Ye Eva pedya.

To peduota elvol oTYOTUTO TV xAdoewy ifstream,

ofstream, fstream.

void open(const char* filename, int mode, int

access=filebuf: :openprot), 6mou

— filename: To Ovoua TOU dpyelov TOU AVOlYOUUE

— mode: pio amd TIC ios::app, ios: :ate, ios: :binary,
ios::in, ios::out, ios: :trunc (Unopolv va
ouvduaotoly pe OR)

— access, AEXETA YAUNAOV ETUTEDOV, OYEDOV TAVTO TAlPVEL

N default Ty
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e Av amotiyel 1 open, o pelUA TAlEVEL TNV TN UNOEV
(xhaoxdc TEOTOC ENEYYOU OV AL TTHYOY XOAS UE TO
&volyua).

o ['ia va xAelooupe éva apyelo yenowonololue close() , m.y.

datastr.close();

OUWS, OEV Elval UTOYEEWTIXO VO TO XEVOUUE ENTA ULdL TTOU
oTO YiveTal AUTOUATA ATO T CUVAQRTNOT] XATACTEOPHG OTAV

Byalvouue amd TNy epfBEAela TOU PEVUATOC.

o Ernedn ol xhdoelc ofstream, ifstream, fstream €youv
CUVOIPTHOELS XATACHEVAS OTLYILOTUTIWY TOU XAAOLY TNV
open, TIC MEPLOCOTEPES POPES OEV elval avdyxn vo avolyouue
To opyeto pntd. Apxel, m.y.

ifstream datastr ("DATAFILE") ;
UE QUTO TOUTOY POV XAVUUE:
— ONAwoT vl peLpa datastr
— oLvdeoT) ue to apyelo DATAFILE
— davolypo yio didfaouo
o Ilpboletec duvatdHTNTES:
— tuyaia mpoomélaon

— Yelptopoc/puhaén teéyoucac Yéonge
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[MTopadelypoTo:
o 'Téodoc petafAntdv og apyeio

#include <iostream>

#include <fstream>
using namespace std;

int main()
{
ofstream out("test");
if (lout) {
cout << "Cannot open file.\n";
return 1;

out << 10 << " " << 123.23 << "\n";
out << "This is a short text file.\n";

out.close();
return O;

b
o Elcodoc YeToffANToV and apyelo
#include <iostream>

#include <fstream>
using namespace std;

int main()

{
char ch; int i; float f; char str[80];

ifstream in("test");

if(lin) {
cout << "Cannot open file.\n";
return 1;

}

in >> i >> f >> ch >> str;

cout << 1 << " " K< f << " " K< ch << endl;
cout << str << endl;

in.close();
return O;



o Kataoxeuy| avtiypdpou Tepleyouevwy apyeiou

#include <fstream>

void error(const char* p, const charx p2 = "")

{
std::cerr << p << ’ ? << p2 << ’\n’;
std::exit(1);

int main(int argc, charx* argvl[])
{

if (argc != 3) error("wrong number of arguments");

250

std::ifstream from(argv[1]); // open input file stream

if (!'from) error("cannot open input file", argv[1]);

std::ofstream to(argv[2]); // open output file stream

if (!to) error("cannot open output file", argv[2]);

char ch;

while (from.get(ch)) to.put(ch); // copy characters
if ('from.eof() || !to) error("something strange happened") ;
return O;
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Eicodoc/'EEodog and Ilivaxeg
o Apycelo -emxeporido sstream
e Xpron e RAM vy eloodo/¢€0do
o Avéhoyn npooéyyion pe ) C (sprintf (), sscanf())

o Me yprion pevudtwy
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Avtixeiwpevootpapnic Ilpooeyyion Tou YuvoTrpatog
I/0O

K\don: ios (umoxAdon tneg ios_base)

H xA\dor ios npoc@epel Aettoupyleg Yo LOPQOTONUEV
elc000 %ot €€000.

TroxAdoeic: istream, ostream (UnoxAdon Toug:

iostream)
— Troxhdoewc tng istream: ifstream, istringstream
— Troxhdoelc Tng ostream: ofstream, ostringstream

— Tnoxhdoelc tnc iostream: fstream, stringstream
cin: avtuxelpevo tnec istream
cout, cerr, clog: avtixelyeva Tnc ostream

istream: x\don yio pedpata El06doL (cUVdpTNOT -TEAECTAC:
>>)

ostream: x\don yio pedpata €€600U (cUVAETNOT) -TEAECTAC:
<<)

iostream: xhdom yia pebpATa El0Gd0L/eEHOOU

K\don streambuf: npocgépel tic Baoixéc hettovpyiec I/0.
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'EE060g MeTaAnTwy X1ny xAdon ostream oplletal o
TEAEOTHC << Yo Vo yetplleton TNV €€000 TV EVOWUATOUEVKYV
Tonwy e C++.

class ostream : public virtual ios
{
/...
public:
ostream& operator<<(const charx);
ostream& operator<<(char);
ostream& operator<<(short);
ostream& operator<<(int);
ostream& operator<<(long);
/...
};

o M cuVAETNOT TOL TEAECTY| << ETUCTREPEL AVUPOEQ GE
ostream ylo vo Unopel va eQopuooTtel xl GAAOC << TN
CLVEYELD, TEVL 0TO anotéheopd tne (opadonoinomn and

aploTERd TTEOC Ta OEELd).

e ['la véoug TUMoOLC amd TO YENOTY, ApXeEl O YPHOTNS VoL OploEeL

Lot

ostream& operator<<(ostream& str, <new_cl_obj>)
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Elcodoc MeTaf3AnTtwv

Kot avahoyio pe tnv €€odo.
2tV xhdon istream oplletan 0 TEAEOTAC >> Yia var YelplleTan

TNV £l0000 TV EVOOUATOUEVLY TOTWY Tne C++.

class istream : public virtual ios
{
/] ...
public:
istream& operator>>(const char*);
istream& operator>>(char&) ;
istream& operator>>(short&);
istream& operator>>(int&);
/...
};

o O teleotric >> dafBdlel xatd toTo.
e xevo, tab, nl, cr, fd: (whitespaces) SioywploTind

e ['la véoug TUmoOUC amd TO YENOTY, AEXeEl O YPHOTNS VoL OploEL

Lot

istream& operator>>(istream& str, <new_cl_obj>)



Ynuoaileg noppornoinong tng ios (é€va enumeration
tng ios)

showbase/noshowbase: indicate the numeric base when printing
a num value
showpos/noshowpos: show (+) for positive values
uppercase/nouppercase: display uppercase for hex and
scientific values
showpoint/noshowpoint: show decimal point and trailing zeroes
for floating-point values
skipws/noskipws: skip whitespace on input
left/right/internal: output left/right justified /
padding in-between
scientific: use scientific notation
fixed: normal display with precision as specified or 6 (default)

dec/oct/hex: numeric base

... umopoV va cuvdLacTodV bitwise

255
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Xelplopodg TV onpalny pnogporoinong

setf ocuvdptnorn-pehog e ios,
long setf(long<flags>) ;
Y.

cout.setf(ios: :hex);
cout.setf (ios: :showbase);

1) xohUTEPA

cout.setf(ios: :showbase|ios: :hex);
long unsetf (long< flags>) ;

long setf (long<flagsl>, long<flags2>); reset<
flags2> and set<flagsl >

long flags();: éheyyoc onuotddv

long flags(long <flag>) ;

"’ANEC CULVARTACELS -LEAN TNG ios

int width(int<width>): opllel to €0pog EVOC mEDBlOU
€600V

int precision(int<precision>): opilel TNV axpBeia

Xt TNV €€000 TWV TEOLYLOTIXV

char fill(char<char>): opl(elL TO YUPUXTHEX TOL

“veullel” ta medlo e£660u
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ITAPAPTHMA 11
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‘Eva ERAVOUANTTINOG TAEADELY LA YLt

o Mid anhy) xAdor pe ONAWST QLAOC GTOV UTEQPOPTWUEVO
TEAEOTY| EXTOTWOTNC:

// File: date.h
#include<iostream>

class Date {
int day, month, year;

public:

Date(int d, int m, int y) : day(d), month(m), year(y) {}
int get_year() {return year;}

int get_month() {return month;}

int get_day() {return day;}

friend std::ostream& operator<<(std::ostream&, const Date&);

};
e class xou struct xadoc xou Alotec:

// File: person.h
#include'"date.h"

enum Sex {M,F};

class Person{
char* name;
Date date_of_birth;
Sex sex;

public:
Person(int d, int m, int y, Sex sx):
date_of_birth(d,m,y), sex(sx), name(NULL) {};
“Person() { if (name!=NULL)
{ std::cout << "Deleting " << name << endl;
delete[] name;} }

void set_name(const charx) ;

char* get_name() {return name;}

Date get_date_of_birth() {return date_of_birth;}
Sex get_sex() {return sex;}

friend ostream& operator<<(ostream&, const Person&);

};
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struct PersonN{
Person* person;
PersonN* next;
PersonN(Person* p, PersonN* n) : person(p),next(n){};
“PersonN() { delete person; //assuming dynamic creation
if (next '= NULL) delete next; }

// File: person.cc
#include"person.h"

void Person::set_name(const char* nam)

{
if (name != NULL) delete[] name;
name = new char[strlen(nam)+1];
strcpy(name,nam) ;

}

class xou struct

// File: family.h
#include"person.h"

struct Car

{

int licence_no;

char* model;

int cc;

Car (int no, char* mdl, int c):

licence_no(no), model(mdl), cc(c) {};

“Car(O{ cout << "Deleting car " << licence_no << endl; }

};

ostream& operator<<(ostream&, const Car&);
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class Family{
Person& husband;
Person& wife;
Date date_of_wedding;
PersonN* children;
Car* owned_car;

Person* first_child();
Person* last_child();

public:

Family(int d, int m, int y, Person& h, Person& w):
date_of_wedding(d,m,y), husband(h), wife(w),
children(NULL), owned_car (NULL) {};

“Family () { if (has_children())

delete children; // dynamic creation assumed
if (has_car())

delete owned_car; } // dynamic creation assumed
Person& birth(int, int, int, Sex);

bool has_children() { return children '= NULL; }
bool has_car() { return owned_car !'= NULL; }

int diff1()
{ if (has_children())
return first_child()->get_date_of_birth().get_year() -
date_of_wedding.get_year(); }

int diff2()
{ if (has_children())
return last_child()->get_date_of_birth().get_year() -
first_child()->get_date_of_birth().get_year(); }

Car* buy_car(int no, const char* mdl, int c) //we may need to return null
{ owned_car = new Car(no, mdl, c);
return owned_car;}

friend ostream& operator<<(ostream&, const Family&);

};
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// File: family.cc
#include<iostream>
#include"family.h"

using namespace std;

Person& Family::birth(int d, int m, int y, Sex sx)

{
Person* pChild = new Person(d,m,y,sx);
PersonN* pChildN = new PersonN(pChild,children);
children = pChildN;
return *pChild;
}

Person* Family::last_child()

{
if (children != NULL) {return children->person;}
else {
cout << "Careful, no children" << endl;
return NULL; };
}

Person* Family::first_child()
{
if (children != NULL) {
PersonN* tmpp = children;
while(tmpp->next != NULL) tmpp = tmpp->next;
return tmpp->person; }
else {

cout << "Careful, no children" << endl;
return NULL; };
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e Thomolnon Tou TEAEOTH EXTUTWONS YLO TIC TEONYOUUEVES
XNACELC:

// File: 1ido.cc
#include<iostream>
#include "family.h"
using namespace std;

ostream& operator<<(ostream& os, const Date& date)
{
os << date.day << " " <
date.month << " " <<
date.year << endl;
return os; }

ostream& operator<<(ostream& os, const Person& person)
{
char* thesex;
if (person.sex == M)
thesex = "male";

else
thesex = "female";

0os << person.name << " " << thesex <<
" born on: " << person.date_of_birth << endl;
return os; }

ostream& operator<<(ostream& os, const Car& cr)
{
os << cr.licence_no << " model " << cr.model << " with "
<< cr.cc << "cc" << endl;
return os; }

ostream& operator<<(ostream& os, const Family& f)
{
os << f.husband << "married with: "
<< f.wife << "on " << f.date_of_wedding;

if (f.children == NULL ) os << "and have no children" << endl;
else
{PersonN* tmp = f.children;
cout << "have children: " << endl;
while (tmp->next != NULL)
{ os << *(tmp->person); tmp = tmp->next;}
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os << *(tmp->person) << endl;
}
if (f.owned_car != NULL)
os << "and bought the car :" << *(f.owned_car) << endl;
return os; }

o Mot ypNoTN TwV TEOTYOUUEVLV:
// File: story.cc
#include<iostream>
#include<fstream>
#include"family.h"
using namespace std;

int main()

{

Person h(1,3,1950,M) ;
Person w(2,6,1955,F);

h.set_name("Giorgos Papas");
w.set_name("Nitsa Labrou");
cout << h << endl;
cout << w << endl;

cout << "/////11117777777777777777777777777777777/77" << endl;
///// Set up a family ////////////1/7//77/7/7/7///7///
Family £(1,1,1990,h,w);

[1171177717777777177777771777777777/7777777/7777777
/// Set up a family -by pointer /////////////
// Family* pf = new Family(1,1,1990,h,w);
////// have children -in family by pointer///
// Person& childl = pf->birth(1,1,1992,M);
// Person& child2 = pf->birth(1,1,1994,F);
// Person& child3 = pf->birth(1,1,1996,F);

[11717777777777777777777771777777777777777
//// Buy car ///////////7/7/7/7/7777/77//
cout <<
*x(f.buy_car(1234,"glof",1800))
<< endl;
// cout << *pf->buy_car(1234,"glof",1800) << endl;
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[1177177777777777777777777777777777777777
/////// The family gives birth /////////
// f£.birth(1,1,1992,M);
// £.birth(1,1,1994,F);
// £.birth(1,1,1996,F);

cout << "////////17717777777777777777777777777777777" << endl;
/////// The family gives birth in "named" //////////

Person& childil f.birth(1,1,1992,M);

Person& child2 = f.birth(1,1,1994,F);

Person& child3 = f.birth(1,1,1996,F);

////////////They name their children //////////////

childl.set_name("nikos");
child2.set_name("marika");
child3.set_name("1lilika");

// cout << f.diff1() << endl;
// cout << f.diff2() << endl;

[17177717777777777777777777777777777777777
//// PRINTING /////////7/7/7/7/71/7/7//7/
[171777777777777777777777777777777777777

[111171777777777777777777777777777777777
//// Printing to standard output //////
I11717777777777777777777777777777777777
[177171777777177777777777177777717777777
// Date d1(1,4,2005);

// cout << dl1 << endl;
I1111777777777777777777771777777777777777

cout << "///////////1777777/77/77/77/77/77/77/77//7//7//7//7////" << endl;
cout << f << endl;
// cout << xpf << endl;



[1111777177771777777717777777777777777777777
///// Printing to file "outfile" ///////
[111177177777717777777777777/777/777777777
ofstream out("outfile");
if (lout) {
cout << "Cannot open file.\n";
return 1;

out << h << endl;
out << w << endl;
out << f << endl;

[177771177777777777777777777777777777777777777777/777777/777
// Delete pointer family //////////////////////////////////
[177777177777777777777777777777777777777777777777777777/777
// delete pf;

[1717777777777777777777777777777777777777777777777777777777

cout << "This is the last output of the main function" << endl;

return O;

}
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