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¢ €10 oou kKOopE!

#include <iostream>
using namespace std;

int main() {
cout << "Hello world!" << endl;
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¢ Awoe pou duo apibuouc...

#include <iostream>
using namespace std;

int main() {
int a, b;
cout << "Give me two numbers:
gin S> as>> b
cout << "You gave me " << a
<< " and " << b << endl;
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¢ ... Kal Ba oou Bpw TO MKA TOUC

int ged(int x, int y) {
while (x > 0 && y > 0)
if (x > y) x 3= y; else y %= x;
return x + y;

}

int main() {
cout << "Give me two numbers: ";
int a, b;
cin >> a >> b;
cout << "GCD(" << a << ", " << Db
<< ") =" << gecd(a, b) << endl;
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¢+ Algorithms + Data Structures = Programs
o Agdopgva: TUNOI, opyavwon (OouEC
OcdoUEVWV), AOYIKN KAl (PUOIKN UNOOoTACH
o AAyOpi10po0I: TPOMNOI ENIAUCNC UMOAOYIOTIKWV
npoBANUATWY NOU UAOMOIOUVTAl UE EKPPACEIC
L1ac YAwooac npoypauuaTiopou: GEIPIaKD), uno
ouvOnkn, N ENavaAnnTiKn EKTEAEON
+ Aopn NpoypapHATOC: OUVAPTNOEIC, NAPAUETPOI
¢ Aoina: poviun anobnkeuaorn, diIkalwuaTa
npoofaonc, ENIKOIVWVIEC, aoPaA&la, K.d.
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[type] function name (params) MOVC'IGEQ npovpc'lppaToq

{...} (ouvapTnNoEIC)

{ } | | 1
if, if - else, switch AOH'EAC EAEYXOU
for(...), while(), do() CICENEDIIS

int[], float[]1[], ... EEANIx(:

fstream, ... 0edopéva

int, char, float, AToHIKA

double, string, ... 5850|.IéVCI
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[type] fnamel(pl)
{...} data

[type] fname2(p2)
{...} data

[type] fname3(p3)
{...} data

[type] fname4d(p4)

{...}

data

int gcd(a,

oo data

data
(global)

int read() T

{... data

int read()
{... data }

int main()
{... data

b)
; void print(x)
{.-..  data ¥

Logical sgructural

G e - - o - e e e o o R R e M e R R M R R M R R M M e e M e e e
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poypappTlopoq =

My _gcd. Cpp R 5

- Lo }
int read() T L.
{... data }

void print(x)
data )i

int read() // function to calc gcd
{...data } int ged(int x, int y) {
while (x > 0 && y > 0)
if (x > y)
X 3= Y,
else
Yy 3= X;
return x + y;

int main()
{... data }

}
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+ O TPONOC YpaPnc evoc NpoypaupaToc NPENEl va
ENITPENEI vVa Yivel EUKOAa kaTtavonTn n doun Kai n
oupunEPIPOPA TOU

e 2TOIXION
o ZXC'))\IG
o Ovopara peraBAnTwV

e H r!apgy(oyr'] "oond)v CII'IO'TE)\EGU(EIT?)V" dev €ival
ano HovN TNG KPITRPIO MOIOTNTAG EVOG
NPOoyPANKATOC

¢ O,11 dev pabaivw oTav eknaidsuopal, OUOKOAA
"Oa To KAvw OTO PEAAOV"
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Epwtnuara!

¢ Nwc anogpaaciw...

o Mwc 6a opyavwow Ta dedopEva Lou;

o [100£C/NOIEC CUVAPTNOEIC VA KATAOKEUAOW
o [MoIEC NapapeTpoUC KAaBe ouvapTnon

No ypoyete évo mpoypouo. Tov va. olopolel Evo. QLOIKO
apituo N > 0 kor vo EKTOTMDVEL TO UEYIOTO (QPDOIKO
ap1Buo tov omoiov 10 WOPOYOVTIKO 0Ev vEEpPoivel To N.

¢ «AIa100ONTIKA» KAAEC NPAKTIKEC
o Alaipel kal BaoiAeue
o Mnv ypageIc Ta navra ano Tnv apxn:
£nava-xpnalyonoinaon
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De5|gn prmuples e | )

+ Apxn TNC HovadIknG sueuvnq
(Single Responsibility Principle — SRP)

o Code should be focused, narrow, and should
do one thing and only one thing well.

o In object-oriented design, a class should have
only and only one responsibility so that it has
to change less frequently.

o Code should be cohesive: it should have one,
and only one, reason to change.
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o ...If there is a piece of code that does several
things, then that code will need to change
often; this is expensive because when a
programmer comes to change it, they have to
make sure that those changes do not break
other things

e ...when a piece of code is broken into several
smaller pieces, each one of which does one
and only one thing well, then the cost of
changes is much lower
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¢ Open/closed

e A class should be open for extension and
closed for modification.

o Classes should be written in a way that it is
ready for adopting/adding new features but
"not interested” in any modification.
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¢ OpBoTtnTa

¢ TaxutnTa

¢ KaAn xpnon nopwv (pviun, CPU)
¢ AvayvwaolpgoTnTa

¢ 2uvTnPNOINOTNTA

+ Enavaypnoiponoinon

¢ [pnyopn kataokeun

¢ MoAAG ano Ta napanavw cuykpouovTdl YETAEU
Touc (MNOIA;)
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=EXWPIOTN UETAYAWTTION



¢ Ta npoypaupaTta cuvnbwc anoteAouvTal ano > 1
apxeia nnyaiou KwoIKa Kai ano £ToILO Nnyaio
kwoIka TPITWV n/kal BIBAIOBNKEC TNC YAWCOAC

¢ Kata tn ouyypagn evoc npoypappaToc Npenel va
oupnepIAauBaveral oTn HETAYAWTTION Kal
ouvdeon povo o, T anaiteital (dnA. Ox1 Ta navra)

e #include cmath

e #include fstream

¢ H katatunon o€ noAAa apxeia nnyaiou Kwodika
ENITPENEI TNV ENavaxpnoipgonoinon (avaykaia,
aAAa oxi ikavn ouvenkn!)
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Zexwplomn petayhwtTion (i)

int ged(int x, int y) { gcd.cpp
while (x > 0 && y > 0)
if (x > y) x 3= y,;, else y 3= x;
return x + y;

}

#il?clude <iostream> gcd_demo.cpp
using namespace std;
int main() {
cout << "Give me two numbers: ";
int a, b;
cin >> a >> b;
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Zexwplomn petaydwtmion (i)

¢ Apxeio enikepaiidag (header flle)

int ged(int x, int y); gcd.hpp

¢ Apxeio ulonoinonc
#include "gcd.hpp" gcd.cpp

int ged(int x, int y) {
while (x > 0 && y > 0)
if (x > y) x 3=y, else y %= x;
return x + y;

}
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int ged(int x, int y); gcd.hpp

#include <iostream>
cd _demo.c
#include "gcd.hpp" 9eC PP

using namespace std;

int main() {
cout << "Give me two numbers: ";
int a, b;
cin >> a >> b;
cout << "GCD(" << a << ", " K b

<< ") =" <K<K gecd(a, b) << endl;
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Mnyaioc kmdIKag

(source code) ( { \
' s JeaLEp }\45—{ iostream } C++ library i
D . ]
gcd demo.cpp i i

i MeTayAWTTIOTAC i

Object code gcd.o i C++ compiler i
gcd demo.o : ) i

| 2UVOETNC !

i linker |

ExTeAEOIPHO d d ] !
(executable) gtd_aemo T £
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| AlaémaolapsTav)\wTTlcnq e

NMnyaiog k®dIkaAC $ 1s
(source code) ( gcd. hpp
| " ged.cpp gcd. cpp
[ acd.hpp } gcd _demo. cpp

gcd demo.cpp $ c++ -c ged.cpp

$ c++ -c gcd demo.cpp

$ 1d -o gcd demo

PRjeeRfade gcd o gcd demo.o
gcd demo.o -
$ ./gcd demo
ExTeEAECIHO ged_demo $ c++ -o gcd demo

(executable) gcd.cpp gcd demo.cpp
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[Mivakec, revisited



int main() {

int a[l1l0];

for (int 1 = 0; i1 < 10; ++i)

af[i] = 100* (i+1) ;

for (inkt 1 = 0: 4 < 40 +£41)
cout << a[i1i] << endl;

}

const int N = 42;

int main() {
int a[N];

#define N 42

int main() {
int a[N];

// LE oTaBepa

// LE LUGKOOEVTOAN
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+ Meyalol nivakec:
¢ €iTe global (yiaTi;;;)
¢ €iTe pe Suvapikn napaxwpnon KvNunc:

#define N 10000000

int main() {
int *a = new int|[N];
for (int 1 = 0; 1 < N; ++i)
af[i] = 10*(1+1) ;
for (int 1 = 89; 1 < 100; ++1i)
cout << a[i1i] << endl;
delete [] a;
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¢ Static

o global n static peTafAnTeC
¢ Stack

o HETABANTEC NOU dnNAwvoVTal YECA OF
ouVapTNOEIC

¢ Heap
o HETABANTEC PE dUVAIKN OECUEUON

e AMOOECEUCN AMO TOV NPOYPANMATIOTH N TO
AEITOUPYIKO, UE TO NEPAC TOU NMPOYPAUHATOC
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Aeopeuon

static

» global kai static
HeTaBANTEC

« "Couv" 000 TPEXEI
TO NPOypaAuua

e @QuTONaTN
anod&opeUon
HVAHNG

TOMIKEG METABANTEG

OUVEXEIC
(continuous)
BEoelg

aQuToONaTN
d€opeuon Kal
anodeopeUon

NEPIOPIOPOC
HeyEBouc
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OuVauIKn
OE0PEUON

anaiteital
anodeopeUon

Heyalo peyebog
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| AUVCI|JIKI”] ésopsucn |Jvn|J G

¢ AIToUpaoTE TN YVNUN Kai av unc':lpxsl Nnaipvoupue
eva Oeiktn o€ autn (nou;;;), dlapopeTika NULL

¢ Auvapikn 6eopeuon o C: malloc

ZNTOUWEVO
HEyeBoG pvung

o
.
o
o
.
33
Py
o
o
.

int *P;  ype casting

A
o
.
.
.
o
o
w®
S
.
.
.
.
o
.
.

- .

if (p == "NOLL) {
printf ("Out of memory!\n");
exit(1l);

}

féée(p)
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¢ Auvapikn 6eopeuon o C++
o 'EAeyxoc pe avixveuon e&aipeonc (exception) n
ue avixyveuon null, dnAwvovTac nothrow

int *p = new(nothrow) int;

if ('p) {
cout << "Out of memory!\n";
}

e 2UVNOWC (;) Oev EAEYXOUUE

int *a = new int|[N];
for (int 1 = 0; 1 < N; ++i)...
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int a[N];

ine D // 100duvapa:

p = &af[l7];
cout << *p << endl;
cout << * (p+2) << endl;
cout << p[2] << endl;

cout << *(p-1) << endl;
cout << p[-1] << endl;

int *q = &al[42];

cout << g - p << endl; —
pt+;

g =4,

MpoypauuaTIoTIKEG TeXVIKEC 2022

int *p = &a[l7];
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[epacpa NapapeTpwy,
ava@opec, OEIKTEC



? spacua KCITCIVCI(POpCI O'rnC++ i

void swap(int &x, int &y) {
int = X7
_y,
y =&
}

int main() {
int a = 42, b = 17;
swap(a, b);
cout << a << endl;
cout << b << endl;
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MNepaopa kat’ avapopa

e — S R . =

¢ To i010 napadeiyua pe OEIKTEC

void swap(int *x, int *y) ({
int kb =%x;
*x y;
*y t;
}

int main() {
int a = 42, b = 17;
swap (&a, &b);
cout << a << endl;
cout << b << endl;
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e e e T s e R . = R e e

¢ levikoTepoc TUNOC 0N C++,
Ox! UOVO YIa NEpacua Pe avapopa
¢ 2av ToucC OEikTEC aAAA ME TIC ENC dIaPOpPEC:
o A€ xpeialovTal aoTepAkia Kata Tn Xprnon Touc.

o 'OTav dnAwvovTal npenel onwodnnoTe va
apxikonolouvTal woTe va «avagpepovtar» (va
deixvouVv) o€ kanoia aAAn peraBAnTn.

o MeTa TN dNAWON Kal apxIKornoinon Touc, OV
unapxel TPONog va Tpononoinouv woTE va
avagepovTal o€ aAAn peTaBAnTN

MpoypappaTIoTIKEG TexVIKEG 2022 34



int a

int &c

cour << a <<

//
a =
//
C.=
//
=
//

C =
//

1

25

b;

3

a,

42

17
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// Ora kai c &elval n ioa perapBAntn!

L #®c - bida v lice o < andl;
17 42
17 1
17 2
17 17
17 3
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¢ MeTaBAnTeC ka1 oTabepec, enavalnyn

int-a = 427
cout << a << endl;
cin >> a;

const int b = 42;

cout << b << endl;
b= 17 // anayopeuverar !
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int a = 42;
const int b = 42;

int *p = &a;

cout << *p << endl;
*p = 17;

const int *q = &b;
cout << *qg << endl;
*q = 17;

q:
cout << *qg << endl;
*q = 17;

p = &b;

&a,;

// Oe€iktn¢ o€ const int

// anayopeuverair !

// ndAr anayopeuerai 1!
// anayopeuverai ! (yiari;)
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int a = 42;
const int b = 42;

int & = a;

cout << ¢ << endl;

ool

const int &d = b; // avapopad o€ const int
cout << d << endl;

di=" 37¢ // anayopeuverair !

const int &e = a;

cout << e << endl;

e.=il7: // ndAr anayopeuverar !/
int &f°= /b // anayopeuverar ! (yiari;)
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¢ 2T1aBepOI OEIKTEC

int a = 42, z = 0;

const int b = 42;

int *p = &a; // O&ikTn¢ o€ int

const int *q = &b; // Oe€iktn¢ o€ const int
int * const r = &a; // 071aBspoc¢ OeikTnC o€ int
P = a7 // anayopeuverar !l!

¥ro =17 // QUTO EMNITPENETAI

const int * const q = &b; // 07GB£pOC OEIKTNG
// o€const int
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struct person {

char firstname[20], lastname[30];
int phone;

};...

person nickie;

void call (person p) { ... }
ééil(nickie);
H kAnon npokaA&i Tnv avtiypagpn Tnc npayuaTikng

napapeTpou nickie oTnv TUNIKN NAPAUETPO P
(call by value!)

MpoypauuaTIoTIKEG TeXVIKEC 2022
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struct person {

char firstname[20], lastname[30];
int phone;

};...

person nickie;

void call (person &p) { ... }
ééil(nickie);
'Ox1 avTiypan (call by reference!) aAAa n

ouvapTnon call pnopei va aAAa&el Tnv
NapAaueTpo nickie, av To BeAel

MpoypauuaTIoTIKEG TeXVIKEC 2022
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AEI IKTEG Kal avapo psq O€E 0Td espeq ‘

struct person {

char firstname[20], lastname[30];
int phone;

};...

person nickie;

void call (const person &p) { ... }
call (nickie) ;

Oxi CIVTIYpCI(PI’] (call by reference!) kal
anayopsueml TN ouvapTnon call va aA\a&el

TV nd pCI |J€Tp0 NG

MpoypauuaTIoTIKEG TeXVIKEC 2022
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¢ H ouvaptnon petraBaiAel TIC TIHEC TWV
NAPANETPWV TNC

o Mepaopa we avagopa N e OEIKTEC

¢ H ouvaptnon AEN petaBaAAel TIC TIMEC TwV
NAPAPETPWY TNG

o Nepaopa kaTa Tiun: avtiypagn Tng TIUNG =>
KOOTOG G€ XPOVO Kal JVhHN

o [Epaopa wc const avagopa: dev avTiypaPeTal
N TIUN => OIKOVOMia G€ XPOVO Kal Jvnun

MpoypauuaTIoTIKEG TeXVIKEC 2022
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Namespaces



+ H (wn ywpic To “using namespace std;”

#include <iostream>

int f£f(int x) {
return x+1;

}

int main() {
std: :cout << £(41) << std::endl;

}

MpoypauuaTIoTIKEG TeXVIKEC 2022
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¢ MNMwc va opioete TO OIKO 0AC namespace

#include <iostream>

namespace ns {

int cout(int x) { // Mesrovoudlw tnv ¥ os ‘cout’!
return x+1; // Kakn 10ga!

}

} // namespace ns

int main() {
std: :cout << ns::cout(4l) << std::endl;

}
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/\IYCI )\OYICI yla namespaces

P e e e e e e A e e

+ QUIZ!
[la nolo AOyo €ival Xpnoiua Ta hamespaces

o (a) yIa eAeyxo TNC ePPeAEIaC TwV NETABANTWYV
o (B) yia xpnon Tou 010U OvOUATOC NOAANEC (POPEC

o (Y) yIa eEnavaxpnoigonoinon
o (0) €ival xpnoipya Ta namespaces?!
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