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AIAOIKAOTIKOC TTPOYPANMATIOMOC:
H €vvolia TnN¢ dlepyaaiag

e top down kal bottom up
e TUNMO MIOC EUPUTEPNG AUCONG, UE OAPWC KOBOPIOPEVN
oxXeEon £1000WV £COOWV

OTAV £iVAl OUVATOV VA EKTEAEOTEI OTTO UTTOAOYIOTH =
UTTOAOQVYIOTIKN Olepyaaia

e Baoiko gpyaAeio oTo XEIPIOPO TNC TTOAUTTAOKOTNTAC =
AQAIPETIKOTNTA



Alepyaaoia

O1ETAPN
>  (interface)
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s | olepyacia X [ S
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Aigpyaoia:
TTPOOCPEPEI ,
SIaXWPITUO BIETTOPAC- vlomoinon
uhotroinong (implementation)
—
APAIPETIKOTNTA




2.UVAPTNOEIC Kal dlepyaaieg - Opyavwon Auong
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2Tn YAwooa C
OUVAPTNOEIC <> UTTOAOYIOTIKEG DIEPYATIEG




ATTEIKOVION € 00NYIEC TTPOC TOV UTTOAOYIOTN: «TTPOCTOKTIKOG»
TTPOYPAMMATIOMOC

e EKTEAECE TN dIgpyaaia A
e EKTEAECE TN OIepyacia B
e EKTEAECE TN dIgpyaaia [
e EKTEAECE TN dIgpyaoia A

[w¢ yvwpilel T0 GUOTNA TI TTPETTEI
Va KAVEI YIa vVa EKTEAETEI TN OlEpyaaia A,

Algpyaoia A:

ExTéAeoe Tn diepyaoia A1
ExTéAeoe Tn diepyaoia A2




270 TTAQICIO TOU JaBnuaTocg

e TEXVIKEC YIO TNV AVATITUEN TTPOYPAUMATWY
A100IKAOTIKO OTUA TTPOYPAUMATIONOU
«2WOTA TTPOYPAMMATA», «KKAAUTEPA TTPOYPAUMATA», «TTOIOTNTA KWOIKAY,. ..
«AOUAEUEI» Apa «EVTALEI

—~—

e [Awooa C
C17 ISO/IEC 9899:2018
C11 ISO/IEC 9899:2011
C99 ISO/IEC 9899:1999
C90 ISO/IEC 9899:1990



H @iAocoia Tn¢ C (0!I TUTTIKA)

>  OewpEei 0TI O TTPOYPAUMATIOTAC CEPEI TI KAVEI => EUTTIOTOOUV

> YmrooTtnpilel KataAAnAa etTitreda agaipeons aAAd dev KpuPel To UAIKO (hardware) TTou eKTeEAEI Ta
TTpoypAuuaTa.

> O TTpoypapMaTIOTAG £XEI TTPOCBAON aTO UAIKO OTav €ival avaykaio.
> YTmrooTnpileTal N avatrTugn KwdIKa EUKOAOVONTOU Kal atrAoU OTn ouvtipnon.
> Tapéxel TaxuTnTa XWEIc TTapa TTOAU TTPOoCTTAadEIq.

> o TpoypauuaTIONO o€ XaunAo €TTiTredo UTTOPEIC va ypawelg assembly cuupath ue C, aAAa dev
TO XpEIdleoal TTOAU ouxVva.

» [a kataokeu) compilers (METAYAWTTIOTWV): ATTO KAAOYPOAUMEVO KWAIKA C UTTOPEI va TTPOKUWYEI
assembly uwnAAG TTOIGTNTOC

> [a Tov TTPOYPAUMATIOTH, N KATavonaon TNG opyavwaong TOU UTTOAOYIOTH TTAPAMNEVEI GNUAVTIKN.



MepikEC dlagpopEc python kai C

e H C cival arrAouorepn yAwooa
EAaxioTa keywords
BaoikEég OouEC DIABETIUEG, 01 AOITTEG KaTaoKeualovTal
Alaxeipion hvApNg atrd ToV TTPOYPAUUATIOTH
KovTta 010 UAIKO
e 2TATIKO cUCTNMA TUTTWV AVTI OUVANIKOU
TuTro!1 JIABECIUOI 1] KATAOKEUAOUEVOI
C: 'EAeyxoc¢ TUTTWYV YiVETAI TNV WPA TNG METAYAWTTIONG, OXI TV
WPA TNG EKTEAECNC TOU TTPOYPANMATOG.
KaBe uetaBAnTr €xel KABopIouEVO TUTTO.
o Xpnron dcIKTWwV (pointers)



C ka1 Python —
Opyavwaon meoypauuaroc

C. Kwdikac gyovo o€ ouvapTAOEIC

®* EmiTpETTovTal HOVo ONAWOEIC EKTOC CUVAPTNOEWV
C: YTTOXPEWTIKA ONAWOEIC OVOMATWYV

®* TUTTWYV, peTaBAnTwy, ...

®* KataAAnAeg dnAwaoelg aclotroiouv To type checking
C:. M1TAoK KwOIKa pe {} avTi oToixion ava ypauun
C: lNpoTtaoceic oAoKAnpwvovTadl JE ; avTi TEAOUC YPAUMUNC
@a doupe Kal AAAEC dlapopEc.



KaBnuepivotnra... it )

[TpodiaypaPEC KAl ECOUOIWOEIC
oe C/C++, matlab, SystemC,...

[Mepiypagn uAikou oe VHDL, verilog,...

ypagpouue arreuBeiac povTéAa | pEow scripts (perl,...) aAAG kar matlab ) C,
mathematica

TTAPAYOUNE OONYIEC TTPOC TOV ECOMOIWTH UE Script
Etre¢epyacia yovrEAwv :
ue EDA CAD,

odnyiec pe yAwooa

XOPAKTNPIOTIKI TOU EPYAAEiOU
KTA.
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[aTi C;

YTrooTtnpileTal ammd Tapa e Eival eUEAIKTN
TTOAAEC TTAATPOPUEC o Eival yprjyopn

Eival @opntn ] )
Sevt oy . e Eival dwpeav
TEVN OXEON UE TO UNIX

® KuKAOQOPEi APKETO KAIPO e MeyaAn gykaraoTnuevn

® MavTa UTTOOTNPIZETAI OF paon.
KABe Unix kal TrapaAAayEg AnNPO@IANG YIa OEKAETIES
(lnux) e Qpiun: Aev avapévovtal
Eivar atrAn. UEVAAEC aANOVEC

[nyn: http://programmers.stackexchange.com/ 13



[1epIBAAAOVTA TTPOYPAUUATIONOU

e dev-c++ (http://www.bloodshed.net)

e Orwell Dev-C++
(http://orwelldevcpp.blogspot.gr/)

e gcc oe Cygwin n linux

e Eclipse IDE for C/C++ developers

e Visual Studio

e Code::Blocks https://www.codeblocks.org/
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http://www.bloodshed.net/

EpyaoTtnpio

e [lEvTE EPYAOTNPIOKEC QOKNOEIC

e EpyaoTtnplo KGBe deuTeEPN £LOOUADA VEVIKA.

e Code::Blocks 1

15



O@eueAIONC dIaPOPA ATTO PETOC

e Oa TTPETTEI VO OAOKANPWOOUME ETTITUXWCS TO EPYACTNPIO
VIO va TTPOCEABOUNE OTNV €CETAON

e ETTITUXNC OAOKANPWON
MEoOC 0poC BaBpwyv EpyacTnNPIOKWY QOKAOEWY >=5
[Tapouagiec oTO EpyaaTnplo.
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AwOoTe EPpaon oTo epyacTnpio!

e [1lpoocoxn otn dlaxEipPION TOU XPOVOU
e ECOIKEIWVOUOOTE PYE TO TTPOYPOANMATIOTIKO TTEPIBAAAOV
e MeAEtn!

e AUvouuE atTAEC AOKNOE€IC, OOKIMACOUUE Ta
TTOPOOEIYHATA

e XpNOIYOTTOIOUME €PYAAEia OTTWC cppcheck Kal
TTpoTelivoueva compiler options

e ETIdIWKOUUE va KaTaAGBoupe viaTi 0ev OOUAEUE! Pia
)\UOT] 17



‘Eva Tpoypappa o C

. . Mavra uTTdpXEl hIa KAl JOVO MIO ouvAaPTNOoN main
#include <stdio.h>

int main (void) {
O KWOIKOG OpYAVWVETAI NE AYKIOTPO

printf ("Hello world!\n");

return 0;

Mpdgoupe KWdIKA HOVOo pEoa o€ ocuvapThoeig!!!
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#include <stdio.h>
int main() {

int i, j;

int sum ;

i =
J =
sum

J

o Ul

J

sum + j ;

printf ("sum: %d\n", sum);

return 9;

AnAwvoupue Ta ovopata TTPIV TA XPnoiINoTToOINCOoUNE !
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AIQQOPETIKEC YAWOOTEC — DIAPOPETIKN aupTtrEPIpopa C vs. Python

#include <stdio.h>

int main(void) { >>> a = 1 <<30

int i = 1<<30;

printf("%d\n", E\ >>> 4

SystentTpausen); 1073741824
1073741824

#include <stdio.h> i»>> a = 1<<31

int main(void) { \@ X%» a

int 1 = 1<<31;

printf("%d\n", i); ) KOGT‘La‘S
(" ")
e “060 2147483648

-2147483648



global a

2 = 1c<30 ‘Eva mreipapa og Python

def test():
for i in range(9, 50):
b=a+1
if _ name_ == "'_main__ "':

Xpobvog: 10.7764198383 sec

from timeit import Timer
t = Timer('test()', 'from __main__ import test')
print (t.timeit(1000000))

global a
a = 1«31
def test():
for i in range(9, 50):
b=a+1
if name == "' main ': Xpobvog: 21.0824803152 sec

from timeit import Timer

t = Timer('test()', "from _ main__ import test') AHA@@H@Q
print (t.timeit(1000000)) .y e I
XPOVOGE!



#include <stdio.h>
#include <time.h>
int a = 1<«<31;

int test() { ZE C
int j;

int b ;

for (j=0;j<=50;j++)

b =a+ 1; Xpoévog: 0.46 sec
}

int main( ) {
int j;
clock _t t1, t2;
float ratio ;
ratio = 1./CLOCKS_PER_SEC;
tl = clock();
for (j=0;j<1000000; j++)
test();
t2 = clock();

printf("Time = %f\n", ratio*(long)tl +
ratio*(long)t2 );
}



C:NUsers“user>cd “NpythonZ275\276\
C:N\Python27\276>cd example_nt

C:NPython27\276example_nt>python

Python 2.7.6 (default, Nov 1B 2913,
"help", "copyright", "credits"
import example

??> example.foo()
Hello, worl

>

a8 Crvirsousvysemimsre ey I - e

Microsoft Hindows [Version &6.1.7601]
Copyright (c) 2009 Microsoft Corporation. All rights reserved.

Etrektadoceic C tng python

m

19:24:18) [MSC v.15P@ 32 bit (Intel)] on win32
or "license" for more information.
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TTNyaiog kKwdikag C Bﬂ UGTG

| METAPPAONG
compiler KU’.)6IKG C
I
OUMBOAIKOC KWAIKAG
(assembly)
— TS
assembler
object code: object code: (BIBAI0OOAKN, -£C)
KWOIKAG uNXavng KWOIKAG uNXavng
Iinlzer
Y
EKTEAEOIUO:
KWOIKAG uNXavng

/
loader
\/ pvun /-
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TTNYaiog KWwOIKAG
(mx C)

TTNYQiog KWOIKOC
(mx C)

ATTO YAWooa uwnAou £TTITTEOOU O€ EKTEAECIUO

TTNYaiog KWOIKAG
(mx C)

TTNYaiog KwOIKAG
(mx C)

linker

‘W

4

A

CompIE, object file
assembler
compiler, object file
assembler
compiler, object file
assembler
compiler, object file
assembler

BiBAIO-
Onkn

C

25



H yAwooa C w¢ agaipeon

e O1 yYAwooec upnAou mITTEOOU €ival HIa HOPOPN
agaipeonc.
H TTOAUTTAOKOTNTA TOU KWOIKO INXOVAS OTTOKPUTITETAI OTTO TOV
TTPOYPAUMATIOTN.
e O petayAwTttiotAc (compiler) avtioToixXiCel 0TOV KWOIKQ
C gUVOAQ eVTOAWV KWOIKA Punxavng
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#include <stdio.h>
int main (void) {
register int i, sum = 0O;
for (1 =0; i < 10; i++) {
sum = sum + 1i;
}
printf ("\ti: %d\n", sum);

return 9;

Bpoxoc¢ for oe C

T1 KAVEL

27



AcloTToIiNOoN APAIPETIKOTNTAC UE DIEPYATIEC

#include <stdio.h>
int computeGCD(int, int);

int main ( void ) {

int a, b;

int gcd;

scanf ("%d %d", &a, &b) ;
gcd = computeGCD (a, b);

printf("%d\n", gcd);
}

int computeGCD(int a , int b) {
int result;
int i = a, j = b;

while (i != j) {

if (1> Jj)
i=1-73;
else
j=3-1;
}
return i;

}

28




BAua 1

o AIGBOOE TOV/TTPWTO apIBud \ ——

e AIGBaoe 10 geoTapo apIOuo
e AIGBaoe rov TpiTo apIBuod
e YTTOAOVYIOE TO ABpoioua

e TUTTWOE TO
|

EVEPYEIEC (priMaTa)

@pompa

«—

«—

;t::77

-

|

dedopéva

sum

[TPOOTAKTIKO OTUA

oTNV TTEPIYPAPN TNG
AuoNnG

H mepiypagr
dlaxwpileTal o€
EVEPYEIEC KAl
osdouéva

MeraBAnréc
avTioTolxidovral oTa
dedouEva
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Br’“JG 2 int a, b, ¢, sum;

e AIGBaoe Tov a < scanf("%d", 8a);
e AIGBace 1O b = scanf("%d", &b);
e AIGBaoe TOV C < scanf("%d”, &c);
e YTTOAOYIOE TO SUM < sum = a + b+ c;
e TUTTWOE TO SUM = printf(“the sum is: %d\n", sum);

EvEpyeieg (pnpuara) = digpyaoie¢ = KANOEIC OUVAPTATEWV
2uvapTtnoeIc atro PIBAIOONAKEC 1) VEEC
[TPOTACEIC VIO ATTAEC TTEPITITWOEIC
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Bnua 3: Asutepo lNpoypappa o C

#include <stdio.h>

int main ( void ) {

}

int a, b, ¢, sum;

scanf("%d", &a);

scanf("%d", &b);

scanf("%d", &c);

sum = a + b + c;

printf ("sum is %d", sum);
return 9;

T1 KOVEL
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../../../../cygwin/cygwin.bat
file:///c:/cygwin/cygwin.bat
../../../../cygwin/cygwin.bat

KaA£c ETTIAOYEC OVONATWY = EuavayvwaoTog KWOIKAC

velocity = 120;
if (velocity > max_velocity)
decrease _velocity( );
else
increase velocity( );

32



Mexpl Twpa...

e AQalpeTIKOTNTA
()¢ epyalgio yia TNV AVTIMETWTTION TNG
TTOAUTTAOKOTNTAC
e 2XedIOOUOC poypauuaTog
o Avapépaue Tnv AugnTikn AvaTrtucn
[TpoypAupaTOC
® YmrooTtnpilel top-down avarruen

® AIEUKOAUVEI TNV QVATTTUEN TOU TTPOYPANMATOG
® DIEUKOAUVEI TOV EAEYXO TOU KWOAIKA

33



Baoikn pyebodoc:
AuCNTIKN aQVATITUCN TTPOYPAMMATOC
(iIncremental development)

e Na ypa@ei Eva Trpoypappa TTou di1aBacel
eEvav apliOuo, va utroAoyilel TNV TPITN
OUVOMN TOU, KOl OTN OUVEXEIA VO
TUTTWVEI TO ATTOTEAECUA.

34



int number, power,;

e AIGBace evav apiBUO «—— number
e YTTOAOYIOE TNV TPITN OUVAMN TOU <— power
e TUTTWOE TO OTTOTEAECUQA < power

35



e Int number, power,
e AlIGBaoe number

e YTTOAOYIOE power
e TUTTWOE power

<«— readnumber()

<«———— computepower()

<—— printout()

36



2. xediaon top-down

int main( void) {
int number, power;
number = readnumber( );
power = computepower(number );
printout(power );
return 0;
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ekdooaon 0: Ba TTpeTTel va gival EKTEAETIHO!

#include <stdio.h>
int readnumber(void);
int computepower(int);
void printout(int);

int main(void) {

int number, power;

number = readnumber( );

power = computepower (number);
printout(power);

return 9;

}

int readnumber(void ) {
printf ("function: diabase\n");
return 5;

}

int computepower(int x ) {
printf ("function: ypologise\n");
return Xx;

}

void printout(int x ) {
printf("function: typwse\n");
return ;

}

38




ekdoon 1: TARPNG printout()

#include <stdio.h>
int readnumber(void);
int computepower(int);
void printout(int);

int main(void) {

int number, power;

number = readnumber( );

power = computerpower(number);
printout(power);

return 9;

}

int readnumber(void) {
printf ("function: diabase\n");
return 5;

}

int computepower(int x ) {
printf ("function: ypologise\n");
return Xx;

}

void printout(int x ) {
printf("function: typwse\n");
printf("apotelesma: %d\n",x);

return ;

}
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ekdoon 2: TAnpn¢ computepower()

#include <stdio.h>
int readnumber(void);
int computepower(int);
void printout(int);

int main(void) {

int number, power;

number = readnumber( );

power = computepower(number);
printout(power);

return 9;

int readnumber (void) {
printf ("function: diabase\n");
return 5;

}

int computepower(int x ) {
printf ("function: ypologise\n");
return x * x * Xx;

}

void printout (int x ) {
printf("function: typwse\n");
printf("apotelesma: %d\n",x);
return ;

}
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‘Exdoon 3: mANpNn¢ printout()

#include <stdio.h>
int readnumber(void);
int computepower(int);
void printout(int);

int main(void) {

int number, power;

number = readnumber( );

power = computepower(number);
printout(power);

return 9;

}

int readnumber (void) {

int aninput;

printf ("function: diabase\n");
scanf("%d", &aninput);

return aninput;

}

int computepower(int x ) {
printf ("function: ypologise\n");
return x * x * x;

}

void printout(int x ) {
printf("function: typwse\n");
printf("apotelesma: %d\n",x);
return ;

}
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Mexpl Twpa...

e Opydvwon lNpoypdupatoc C
Evépyeleg -> pruaTta (OUVTOKTIKO) -> CUVAPTHOEIC
Aedopéva -> aVTIKEINEVA(OUVTAKTIKO) -> METABANTEC
e AQaIpeTIKOTNTA (abstraction)
EPYAAEIO yIa TV AVTIMETWTTION TNS TTOAUTTAOKOTNTAG

Alaxwpiloupue 10
T1 yiverar -> ovoua, OnAwaon ouvaprnong
arro 10

lNwc viveral -> vuAorroinon cuvaprnong,
XpAon ouveeTwy TUTTWV
e Augnmikn Avarrtuén lNpoypaupaTog
top-down avarmrtugn
AigukoAuvel avarmruén Tou TTPOYPAPMATOC

AIEUKOAUVEI TOV €Agyx0 TOU TTPOYPAUPATOC
—EKIVAUE YPAPOVTAG KATI EKTEAEDINO

[ivovtal ye gcc/mingw

C: yia va gival eKTEAETIUO, TTPETTEN va €Xel main() dla@opd atrd Pytthon.
e Aladikacia compile kai link yia dnuioupyia ekTEAECIUOU,
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MEPIKEC KOAEC TTPAKTIKEC TTOU EI0AME MEXPI TWPA

e [IpWTO OKEPTOMAI HETA YPAPW KWOIKA.
o [pAPW pE MEBOOO, WOTE VA EiVAI APECWC EKTEAEDIPOC O
KWOIKAC.

o [pAPW TUAMOATA KWOIKA KAl Ta QOKIMACW.

Ot1av oxedidlw tnVv uAoTtroinon, 6a TTPETTEI va E ATTAOXOAEI
TTWC B6a KAvw TIC OOKIUEC.
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2.1o1Xeia TNC 'Awooac C

e [ papuaTtikn KAl 2UVTAKTIKO
e AlaBeoipyol TUTTOI OEOONEVWV

ATTAOI KOl ouvBeTol TUTTOI
e Baoikn BiBAIoBRkn NG C
TTAPEXEI VA OUVOAO E£TOINWY ouvapTroswyv: printf( ), scanf( ), ...

e ExteTapEVN TEKUNpPiwon TG GNU C library

http://www.gnu.org/software/libc/manual/
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Aeopeupevecg Aeceic (reserved words)

o NECeIc KAeI0IA (keywords)
e OvouaTta ouvaptAoewy TNG BacikNg BIBAIOOBNAKNG

e Ovopara HakpoeVTOAWY TTOU opilovTal o€ apxeia eTTIKEPAAIdAC:
EOF, ...

e Ovopara TUTTWYV TToU 0piIlel N Baaoikn BIBAIOONAKN: time t, ...
e Ovouata evioAwyv TTpoeTTecepyaoTn: include, define
e Ovouarta 1nG poppnc DATE , FILE , KTA.
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AvayvwploTec (Identifiers)

e AECEIC TTOU KATAOKEUACEI O TTIPOYPAMMATIOTAC VIO VA
OVOMAOEl
UMETABANTEC
OTOOEPEC
OUVOPTNOEIC

e Acv Ba TTpETTEI VA Eival OECUEUMEVEGS
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Tutrol AedouEvwy otn C

char — XAPAKTAPAC

int — OKEPAIOC

float - APIOUOC KIVNTAG UTTOOIAOTOANG ATTANG aKPiEIag
double -— apIBPOC KIVNTAC UTTODIAOTOANG OITTANG aKpifElag
ATTapIOuNTIKOC TUTTOC

enum boolean {FALSE, TRUE};

2.UvBeTOI TUTTOI
TTiVaKEG Kal OOMEC (struct)

TuTtrol Tou C90. To C99 etrekreivel ye header files
#include <stdbool.h>
#include <stdint.h>
#include <inttypes.h>
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OpadoTtroinon TeAeoTwyv

Katnyopia | EvOeIKTIKG C EVOEIKTIKO EVOEIKTIKA
FORTRAN Python
Ap1BunTIkoi * /% + - * [+ - O1mrwg C
AoyIkoi && || ! AND. .OR. .NOT. and, or, not
S UOXETIOTIKOI > >= <= == |= | GT..GE. .EQ. .NE. |O1mrwc¢ C (10
dIAPOPO Kal <>)

Miayeipiong duadikav | >> & | A ¢kdoon O1mtwg C
Yn@iwv piag Aegng
TeheaTéc dlayeipiong & [ ] ->

UVAUNG
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TeAeoTec = Evepyeleg og dedopeva

TeAeoTEG

NMpooceTaipioTIKOTNTA

Ofl->.

AploTepd TTPOG deCIa

| ~++ - + - * & sjzeof

Ag€1a TTPOG aploTEPA

*1 %

AploTepd TTPOG deCIa

+ -

AploTepd TTPOG deCIa

<< >>

AploTepd TTPOG deCIa

<<= >>=

AploTepd TTPOG deCIa

AploTePA TTPOC DECIA

&

AploTEPQ TTPOC dECIA

N

AploTEPQ TTPOC dECIA

AploTEPQ TTPOC dECIA

AploTePA TTPOC dECIA

AploTePA TTPOC dECIA

AeCIa TTPOC aploTEPA

AeCIa TTPOC aploTEPA

AploTEPA TTPOG DECIA

oLULoI0d310d| |

\
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=] 2]

| & Python 3.8.0 Shell

File Edit Shell Debug Opticns Window Help

Python 3.8.0 (tags/v3.8.0:f£a%l19%fd, Cct 14 2019,
tel)] on win3Z

Type "help", "copyright"™,
»»>» a,b=3,5

> a

3

»=x b

o

e

"credits" or

R il |l & = £ e sa x|

—~jax

X

ﬁ;;ﬁlmwm
FSymbols | * £in

Finclude <stdio.h>

int main|{)

"license ()" for more information.

| >

H C 0ev £xel
tuples

19:21:23) [M5C w.1%1le 32 bit (In

O 1eAecTAC , (KOPUQ)
dlaxwpPilel EKPPACEIC

h | D/EE =

Hi

M -] ook L R

int a, b ;
9 a, b= 3, 5;
10
11 printf("sd %d\n", a, b):
12 retaorn O;
13
14 =

"ChlsersiVassilis PaliourastilectD3ectD3\bin\DebughlectD3. exe”
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EK@pAaceIC KAl TTPOTACEIC

a = f(g[3]) + 3*d £Kppaon

sum = sum + total (expression)

TTpOTOON a = f(g[3]) + 3*d ;
(statement)
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[TpoTACEIC KOl CUVOETEC TTPOTACEIC

mmpoTtaon1;

{ mpotaon1;

TPOTAON

TPOTAON

2;
3;}

2.UvOeTn TTPOTOON:

MTTAOK TTPOTACEWV
TTOU opideTal UE
AYKIOTPA.
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e ; Kevr TpoTaon:
Agv gival OUVTOKTIKO AABoC.
Agv KAvel KATI.

EZnyei oupTtTEPIPOPEG.

e 13; Agv gival ouvTakTikO AGBoC.
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TeAeotTnc AvaBeonc =

int a, b;
SEREEEN -
b = a3

OAN N EKPPACN EXElI WG
acia Tnv TINA 5

H 1TpooeTaIpIoTIKOTNTA TEAEOTH = ATTO OECIA TTPOC APIOTEPA

int a, b;
b

d

>;

|

onUaivel
b = (a =

5);
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2. XEOIAKOI TEAEOTEC

® 2UYKPIOEIC

> >z < <=

NMapadeiypa
a<bs

Qv TO a gival JIKPOTEPO TOU TTEVTE N £KPPOACN €ival aAndng
OIAPOPETIKA €ival YeUudNG
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‘EAgyxoc looTnTacg

ea==53; /* aAnbec av to a €lvatr 5 */
ea !=5; /* aAnbec av to a dev €ivalr 5 */

® AAAOG O pOAOG TOU = AAAOG TOU ==

56



AlapopeTika o€ C, python!

Li testif.py - C:/Users/paliu/AppData/Local/Programs/Python/Python38-32/testif.py (3.8.0)

TO a —_— ::C 6£V £iVG| TO I’6IO!!! Z-E:;it Format Run Options Window Help
b=5
#include <stdio.h> c=5

. | & Python 3.8.0 Shell
print ("equal?\n")

int main(void) {
int a = 5, b =5, c =5;

Eile Edit Shell Debug Options Window Help

o Python 3.8.0 (tags/v3.8.0:fa919fd, Oct
if (a==b==c) print ("or not?\n") tel)] on win3?2
. Type "help", "copyright", "credits" or
" Iy . yp p", pyright",
printf("equal?\n") ; i
else == RESTART: C:/Users/paliu/AppData/Loc:
printf("or not?\n"); equal?
>>>

return 0O;

}

(B! C\Users\palivtgdb\testMar3\bin\Debug\testMar3.exe

C: TTPOCETAIPIOTIKOTNTA TEAECTN == ATTO APIOTEPA TTPOC DECIA

returned @& (©6x8) execution time : ©8.835

Press any key to continue.
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#include <stdio.h>
int main(void) {
int a = 5, b =5, c =5;
if (a==b && b==c)
printf(“equal\n") ;
else

printf("or not\n");

return 9;
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if (/*.*/) /*.*/ else /[*.*/ ;

If (Ekppaon) if (a == 5) {
(GUVOETN) eVTOAA 1: printf ("a equals five.\n");
| }
else else {
(oUvBeTn) €VTOAN 2; printf("a does not equal five\n");
}

if (a == 5)
printf ("a equals five.\n");
else

printf("a does not equal five\n");
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[Mapadeiypa 1: if ye ammAn mpotaon

#include <stdio.h>

int main(void) {
int a = 3;
printf("a:%d\n", a);
if (a==5)
printf("is five\n");

printf("a:%d\n",a);
return 9;
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[Mapadeiyua 2: if ye ouvoeTn TTpOTOON
#include <stdio.h>

int main(void) {

int a = 3;
printf("a:%d\n", a);
if (a==5)

{

printf("is five\n");
printf("nothing else\n");
}

printf("a:%d\n",a);

return 9;
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(avTi)-TrTapadeiyua 1.
T1 Ba TuTTwOoEr; [1aTi;

#include <stdio.h>

int main(void) {
int a = 3;
printf("a:%d\n", a);
if (a==b)
printf("is ");
printf("five\n");

printf("a:%d\n",a);
return 9;



(avTi)-TTapAdEIyua 2:
T1 Ba TuTTwOoEr; [1aTi;

#include <stdio.h>

int main(void) {
int a = 3;
printf("a:%d\n", a);
if (a=b)
printf("is five\n");

printf("a:%d\n",a);
return 9;
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(avTi)-TTapadelypa 3:
T1 Ba TuTTwOoEr; [1aTi;

#include <stdio.h>

int main(void) {

int a = 3;
printf("a:%d\n", a);
if (a==5) ;

printf("is five\n");

printf("a:%d\n",a);
return 9;
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SyntaxError yia Tnv Python, oxi yia 1n C

| & Python 3.2.0 Shell
File Edit Shell Debug Options Window Help

Python 3.8.0 (tags/v3.8.0:fa919fd, Oct
tel)] on win32

Type "help", "copyright", "credits" or
>>> a=b

>>> 1f a==b5:print ("done™)

done

>>> if af5:print ("done™)
SyntaxError: invalid syntax
>>> |
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ouvOnkn €160660uU oTO BPAOXO KAl CUVEXEING

Bpoxoc while

int main (void) {
int condition;
condition = 1;
while (condition) {
printf("loop body");
condition = f();

¥

return 0;

>~ condition

condition
1=0 true

A 4

condition = =

EVTOAEC

yia va Byoupe armoé Tov Bpdyo,

Ba mpémel va enpeadeTal n TiuA Tou condition! '

false
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Bpoxoc while
while (ekppaaon)

ouveeTtn (N ox1) TTpoTaon

a =0 ;

while (a < 5) {
printf ("value of a 1is
a ++;

}

%d\n", a);

000 N EKQPAanN ival
aAnBng, ekTeAEiTal

n (o0vBetn) rpdraaon.

67



Bpoxoc while kai Bpoxoc for

{ for ;@{

prmtf ("value of a is %d\n", a); printf ("value of a is %d\n", a);
}
}

21n C o Bpoxog for opicetal for (a =0 ; a < 5; a++)

w¢ GAAN ypaor Tou while printf ("value of a is %d\n", a);
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Bpoyoc do /*.. */ while (/*.*/);

int main (void ) {
int condition;

do {
printf("loop body");
condition = f();
} while (condition) ;
return 9;

condition =0
true

ouvonkn €§606ou atrd 10 Bpoxo

»
>

A

y

EVTOAEC

condition

condition = =
false
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[Mapadeiyuata Xpnong 00UwWYV EAEYXOU

1. 2T00EPOC apIBUOC eTTavVAANYEWY

2. ApIBUOC eTTaVAANWEWY ECAPTWHEVOC ATTO TA
dedopEVA

3. 'EvBetec (nested) dopEC EAEYXOU
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[Tapdadeiypa 1 — KaBopIoUEVOC aPIBUOC ETTAVAANWEWY

e Na ypagei Eva Trpoypapua TTou diaBadel OEKa
OKEPAIOUC, EvaVv KABE popa KAl TUTTWVEI TO MEPIKO
adpoioua.

e 27O TEAOC TUTTWVETAI TO OUVOAIKO GBpoioua Kail 1o
YIVOUEVO TOUC.

e (EOW AUON xXwpic TTivaKEeQ).
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A\EKTIKN TTEQIYPAPN

e AlGaoce evav aplBuo

e YTTOAOYIOE TO NEPIKO ABpoIoua
e TUTTWOE TO YEPIKO ABpoloua

e ‘Exeic dlaaoel OEka apiOuoug;

Av OxI, eTTavaAae.
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A\EKTIKN TTEQIYPAPN

e AlGaoe evav aplBuo

e YTTOAOYIOE TO PEPIKO ABpoloua
e TUTTWOE TO UEPIKO aBpoloua

e ‘Exeic dlaaoel OEka apiOuoug;

Av OxI, eTTavaAafe.

num

sum
sum

Int num, sum;
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/\EKTIKN TTEPIYPOAPN

e AlGBaoce To num

e YTTOAOVYIOE TO sSUM

e TUTTWOE TO SUM

o ‘Exeig diapaoel 0Eka apiBuoug;

Av OxI, eTTavaAafe.
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/\EKTIKN TTEPIYPOAPN

o ETravaAaBe yia déka popéc {
e AlGBace 1o num

e YTTOAOYIOE TO SUM

e TUTTWOE TO SUM

.}

— scanf()

—computeSum() n

—>SuUum = sum + num

— printf()
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#include <stdio.h>
int main(void) {
int i, num, sum=0;
for (i=0; i<10; i++) {
scanf("%d", &num);

sum = sum + num;
printf("partial sum: %d\n", sum);

}

printf("total: %d", sum);

return O;

#include <stdio.h>
#tdefine N 10

int main(void) {
int i, num, sum=0;
for (i=0; i<N; i++) {
scanf("%d", &num);

sum = sum + num;
printf("partial sum: %d\n", sum);

}

printf("total: %d", sum);

return 0;
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Nested for og python

for 1 in range(5):
print ('outer loop: %d\n\t' % i, end='")
for 1 in range(5):
print ('inner loop: %d ' % 1, end ='")
print ('")

C:\Python34\python.exe C:/Users/user/PycharmProjects/testnestedfor/testnestedfor.py
outer loop: 0

inner loop: O inner loop: 1 inner loop: 2 inner loop: 3 inner loop: 4
outer loop: 1

inner loop: O inner loop: 1 inner loop: 2 inner loop: 3 inner loop: 4
outer loop: 2

inner loop: O inner loop: 1 inner loop: 2 inner loop: 3 inner loop: 4
outer loop: 3

inner loop: O inner loop: 1 inner loop: 2 inner loop: 3 inner loop: 4
outer loop: 4

inner loop: O inner loop: 1 inner loop: 2 inner loop: 3 inner loop: 4

Process finished with exit code O "



#include <stdio.h>
#include <stdlib.h>

int main(void) {

int i;
for (i=0; i< 5; i++) {
printf("outer loop: %d\n\t", 1i);
for (i=0; i<5; i++) {
printf("inner loop: %d ", 1i);
}
printf("\n");
}

return 0;

outer loop: 0
inner loop: O inner loop: 1 inner loop: 2 inner loop: 3 inner loop: 4

Process exited with return value 0

Press any key to continue .
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#include <stdio.h>
int main(void) {

int i;
for (i=0; i< 5; i++) {
printf("outer loop: %d\n\t", i);
{
int i;
for (i=0; i<5; i++) {

C90: dnAwaon heTaBANTAC pévo
o€ apxn block

printf("inner loop: %d ", 1i);

}
}
printf("\n");
}

return 0;

® | E\paliuras\courses\Principles\1819\lecture04\ex0401\ex0401.exe

outer loop: O
inner loop:
outer loop: 1
inner loop:
outer loop: 2
inner loop:

inner Toop:
inner Toop:

inner Tloop:
outer loop: 3
inner loop:
outer loop: 4
inner loop:

inner Toop:

inner Toop:

Process exited with return value 0
lPress any key to continue .

inner Tloop:
inner Tloop:
inner Tloop:
inner Toop:

inner Toop:

inner loop:
inner loop:
inner loop:
inner loop:

inner loop:
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MTTAOK EVTOAWV UE QYKIOTPA

C90: dnAwaon MeTaBANTAC pévo
o€ apxn block

{
AnAwoe1lc ;

EVTOAEC ;

¥
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Mia diapopda C90 ka1 C99

#include <stdio.h>
int main(void) {

for (int 1i=0; i<5; i++) {
printf("outer loop: %d\n\t", i);
for (int i=0; i<5; i++) {
printf("inner loop: %d ", 1i);

}
printf("\n");
}
return 0O;
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2.uvnNonc mpakTikn og C90:
AlapopeTikn HETARBANTA o€ nested loops
#include <stdio.h>
int main(void) {
int i, j;
for (i=@; i<5; i++) {

printf("outer loop: %d\n\t", i);
for (j=0; j<5; j++) {

printf("inner loop: %d
}
printf("\n");
}
return 0O;

ll, j);
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[Tapadelypa

e Na ypa@ei Eva Trpoypaupa TTou diaBadlel akepaioug,
Evav KABe @opa Kal TUTTWVEI TO HEPIKO GBpoioua Kai 1O
MEPIKO YIVOUEVO, 600 0 XPpNOoTNG divel WG €i0000
apiOuoucg > 0.

e ApiBuoi < 0 dev AaufavovTal uTToYwn OTOUG
UTTOAOYICUOUC.

e 270 TEAOG TUTTWVETAI TO CUVOAIKO Bpoloua Kal To
YIVOUEVO TOUC.
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#include <stdio.h>
int main( void)

{ ekdoon 1

int input, sum = @ , prod = 1;

scanf("%d", &input);

while [(input>0) {

sum = sum + input ;
printf("partial sum: %d\n", sum);
prod = prod * input ;
scanf("%d", &input);

¥

printf("sum: %d\n", sum);
printf("product: %d\n", prod);

return 9;

¥
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#include <stdio.h>

int main( void)

; £KO00N 2
int input, sum = @ , prod = 1;

for (scanf("%d", &input); input»@; scanf("%d", &input) ) {
sum = sum + input ;
printf("partial sum: %d\n", sum);
prod = prod * input ;

¥

printf("sum: %d\n", sum);
printf("product: %d\n", prod);

return 9;

¥
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#include <stdio.h>

int main( void) Ol SK(Pp(’]O'Elg
{ AVTIOTOIXEC
int input, sum = @ , prod = 1; UE while

scanf("%d", &input);
for ( [ input>0; |) {
sum = sum + input ;

printf("partial sum: %d\n", sum);
prod = prod * input ;
scanf("%d", &input);

¥

printf("sum: %d\n", sum);
printf("product: %d\n", prod);

return 9;

}
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#include <stdio.h>

int main(void)

{

int input, sum = @ , prod = 1;

do {

scanf("%d", &input);

if (input >0 ) {
sum = sum + input ;
printf("partial sum: %d\n", sum);
prod = prod * input ;
}

} while (input>0) ;

printf(“sum: %d\n", sum);
printf("product: %d\n", prod);

return 0O;

}

ekdoon 3
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#include <stdio.h>

int main(void)

{

int input, sum = @ , prod = 1;

do {
scanf("%d", &input);

if (input <=0 )
break;

sum = sum + input ;
printf("partial sum: %d\n", sum);
prod = prod * input ;

} while (input>9) ;

~

printf(“sum: %d\n", sum);
printf("product: %d\n", prod);

return 0O;

}

ekdoon 4
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#include <stdio.h>

int main(void)
{ ékdoon 4a

int input, sum = @ , prod = 1;

do {
scanf("%d", &input);
if (input <=0 )
break;
sum = sum + input ;
printf("partial sum: %d\n", sum);
prod = prod * input ;

} while (1) ; ] o
E¢odo¢ atrd Bpoxo

OUTWC 1 AAAWG
MOvOo e break
=>

printf(“sum: %d\n", sum);
printf("product: %d\n", prod);

return 0; ) ) .
1 ATTA ouvOrkn oto while
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#include <stdio.h> ApyKomoincn Tov input

int main( void) Y10, EEACPAAICT] E1GOO0V

{ / oto Bpoyo while éK6OOT] 5

int input=1, sum = @ , prod = 1;

while ( input > 0) {
scanf("%d", &input) ;

if (input <=0 )
break;

sum = sum + input ;
printf("partial sum: %d\n", sum);
prod = prod * input ;

}

printf("sum: %d\n", sum);
printf("product: %d\n", prod);

return 0O;

}



#include <stdio.h>

int main( void) H éK(ppOLGn TAVTO, akneﬁg
t while

int input=1, sum

while ( 1 ’
scanf("%d", &input) ; £K600n
if (input <=0 ) ES-]-
break;
sum = sum + input ; , , ,
printf("partial sum: %d\n", sum); 2nueio 56060V 0o TO
prod = prod * input ; Bpoyo while
}

printf("sum: %d\n", sum);
printf("product: %d\n", prod);

return 0O;
} 91



#include <stdio.h>
int getinput(void) ;

int main(void) {
int a;

while ( (a = getinput()) > 0) {
printf("say something\n");

printf("%d\n", a);
}

return 0O;

}

int getinput(void) {
int a;
scanf("%d", &a);
return a;

2.€ TI DIAPEPOUV Ol EKPPAOTEIS
a = getinput() > ©
(a = getinput()) > ©

a = (getinput() > @)
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