Aounuévog
[MpoypAUMUATIONOG
NMNapouciaon Tou naBRpaATOg

EAcuBepia Katoipn
Etrikoupn Kabnyntpia

Mabnua oto E-Class (https://eclass.duth.gr/)



Opvyavwon padnuarog

« AlaA€geig:

— [Napaokeun 12-2uy,

— Kupiwg Bewpia pe TTapadeiyyaTa/aocKNoEIC
 Epyaotipio-AcKNoEIG: YITOXPEWTIKA!

— MNapaokeun 3-6uu

— “hands-on” aoknoeig

— NAartrro1r, Smart Phone

— C Compiler (atré e-class)
 Emikoivwvia

— ['pa@Teite 01O e-class! https://eclass.duth.gr

— Qpec ypaeiou: MEPTTTN 4puh-6uu, MNapaokeur 2uP-3uM

AlKaiwpa yia yia arrouacial




2UYYPOANHATO

« OAHI'OZ MPOIrPAMMATIZMOY ME TH T'AQ22A C,
A. Kapakog, Ekdooeig Kapakog, 2017, =avon, ISBN: 978-618-
83086-0-2. Kwodikog BiAiou otov EUdogo: 68371534

« HIFAQZZA NMPOIrPAMMATIZMOY C,
Kernighan, Ritchie, 2" ékdoaon, Kwdikoc¢ BifAiou otov EUd0CO:
22701978
v Oewpeital «Tox» BIBAio yia Tn C. O cuyypa@éac gival atro
TOUG guyYypa®eic TNG YAwooag.
v AANAG: Agv €ival yia apxapioucg, TTPoUTToBETEl KATTOIA
£COIKOIWON ME TIGC PACIKEC APXEC TTPOYPAUMATIOUOU



AgloAoynon padnuarog

* 'parrth €€€taon 50% Baduou
e 1-2 Trpoypauuara,
 EZttaon gpyaotnpiou 50% Baduou
« MCQ, oupttAfpwoe Ta KeVA, Bpec To AdBoC

* AIKAiWHUA CUPMETOXNG OTN YPOTITH £EETAON:

N-71 mapouadie¢ ora EpyaoTipid, OTTou
N=#ecpyaoTnpiwv
AND
BaBuoc eééraonc epyaarnpiou > 5




Aopunuévog NMpoypapuHATICNOG

* 2TOXOG TOU HOBAMATOC

H didaokaAia Kal N eEKpabnon NG YAwooag TTPoyPANUATIONOU
C.

* [NaTi n yYAwooa C;

H yAwooa C atroteAei Tn BACIKOTEPN YAWOOA YIa TNV AVATITUEN
EPAPMOYWY O€ OAO TO @Qacua NG NANPOPOPIKNC, yI AUTO TO
AOyO pTtTOPEl Vva BonBrioel otnv eUKOAN KATAVONON KAl EKuABnon
KOl GAAWV YAWOOWV TTPOYPAUMATIONOU TTOU TTPORAETTOVTAI OTO
TTPOYPAUMCA OTTOUOWV.


http://www.tiobe.com/index.php/content/paperinfo/tpci/index.html

Mabnoiakoi 16Ol

 MpwTO HAONMA TTPOYPOAMUMATICHOU ME XPAON TNGS
YAwocoaoag C

— Agv arraiteital Trponyouvuevn yvwon!
 Ewg 10 TEAOG TOU HOOUOTOG B UTTOPEITE:
— Na karavonoete OePEAIWDEIC EVVOIEC TWV DIAdIKATIAKWY
YAwoowV TTpoypapuaTtiopou (procedural languages)
— Na ytropeite va oxedlaoeTe aAyopiBuouc yia va €TTIAUETE
aTTAG TTPOLBAApaTa

— Na xpnoiuotroigite Tn YAwooa C



“YAN padnuarog

O@epeNiwdelg ‘Evvoieg

MeTayAwTiOTE KAI TPECTE TO TTPWTO TTPOYPAppa o€ C
MeTaBAnTEC, TUTTOI AEOONEVWY KOI APIOUNTIKEC EKPPATEIC
Bpoxol etTavaAnyng

ANWn atTopAacEWY

[Tivakeg

2.UVAPTNOEIC

AopEc

AANpapIBuNTIKG

AEIKTEC



OcueAiwdEeIg 'Evvoieg

« MOVTEAO YIa UTTOAOYIOTIKEC UNXAVEC
* [lpoypauuATIONOGC

* [Awooec Npoypappartiopou

* MeTayAwTTION

* AEITOUPYIKA 2ZuCoTAUATA
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O Nopoc¢ Tou Moore

Moore’s Law

The Fifth Paradigm Logarithmic Plot
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1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000
Year

10



(R ) RadioShack.

mits” sonvy

3} TEXAS INSTRUMENTS

ACORN

M ATAR JAILTON

MNapov

corAcoN [ty wirw—tmir A

B g (= (@D scen 4

Commeodore Nintend

NEO-GEO
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NMpoypapuaTiI(ONEVOC ETTECEPYAOTNCS
AgdopEVWV

Npoypaupa

DeSOpEVA EIOGE0Y— YNoAoOYIOTAG AsSopEva EEGGOU

Mpéypappa (Program) cival Eva oUvoAo odnyiwv / EVTOAWYV Ol OTTOIEC
AEVE OTOV UTTOAOYIOTN TI VA KAVEI UE TO OEOOMEVA.

Ta TTpoypduuaTa arroteAouvTtal amrd oUVOAA EVTOAWYV Ol OTTOIEC E€ival
YPOMUMEVEG O€ Ui YAWOOQ TTPOYPAUMATIONOU.

2’ autd 1O PovTEAO, Ta dedopéva ecodou (output data) eCapTwvTal ATTd
TO OUVOUAO O OUO TTAPAYOVTWV:

— Twv 0edopEVWY €10000u (input data)

— TOU TTPOYPANHATOG. 12



[Mwg doUAeUEl

[Mw¢ eKTEAEI Evac UTTOAOYIOTNC Eva TTpoypauua; (1T.X. ‘Eva
TTaIXVidl, EvaV ETTECEPYAOTH KEINEVOU, KATT)

O1 eVTOAEC TOU TTPOYPAMMATOC AVTIYPAPOVTAI ATTO TN MOVIUN
OEUTEPEUOUCA UVNUN aTNV KUPIA PvAun.

A@poU popTwBoUV oI evioAEg, N KME apyilel Tnv eKTEAEON TOU
TTPOYPAUMATOC.

KaBe evioAn TTpooKOoMIZeTa/ ApXIKA ATTO TN MVAMN,
ATTOKWOIKOTTOIEITAI VIO VO KaTaAdBel n KME i

QVTITTPOOWTTEUEL, KOl EKTEAEITAI N KATAAANAN evépyeia (the
fetch, decode, execute cycle)

Kal oUTw KABELNC N ETTOPEVN EVTOATN).
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Awocoa unxavng

O1 evTOAEC avTITTpOOWTTEUOVTAI JE duadIKkr apiOunon (akoAouBiec amo 0, 1)

[laTi duadikn; MNarti To UAIKO Tou uttoAoyioTh BaacileTal o€
NAEKTPIKA/NAEKTPOVIKA KUKAWMATA TA OTTOIO UTTOPOUV va aAAGlouv pETACU

OUo0 KataoTdoswyv / bits

To duadiko TTpoypaupa TTou Ba TpEcel oTnv KME evog ettecepyaoTry Ba
uTTopouce va gival 1o €¢n¢c: 1010 1111 0011 0111 0111 0110

O1 TTpWTOI UTTOAOYIOTEG TTPOYPApMaTiCovTay €101 |

H QOUA&Id TWV TTPWTWV TTPOYPAUMATIOTWY NTAV VA YPAPOUV KWOIKA

KaTeuBeiav o€ YAwooa unxavrng XpNoIJOTTOIWVTAG DIAKOTITEG. y



loTopika oTolxeia yia Tn C
AvaTrTuxonke atro Tov Dennis Ritchie — 1972

[MpoépxeTal amrd Tn YAwooa BCPL (Martin Richards,
1967) ka1 TN YAwooa B (Ken Thompson, 1970).

Xpnoiyotroinonke yia va ypagtei 10 UNIX.

H ypriyopn avattucn tnS dnUIoUpynoe TTOAAEC
TTapaAAQyEC.

To 1989 kaBigepwveral n ANSI C
To 1999 n TeAeuTaia etTionun €kdoon C99
To 2011 mrporteiveral n C11 (formerly C1X)
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http://en.wikipedia.org/wiki/Dennis_Ritchie
http://en.wikipedia.org/wiki/Unix
http://en.wikipedia.org/wiki/C11_(C_standard_revision)

Baoikég yvwoeig yia tn C

O yAwooe¢ yxaunAou emmédou avaykAlouv TOUGg
TTPOYPAMMATIOTEC VA opifouv KaTeuBeiav OAEC TIC OUVAPTNOEIC
OIOTI TITTOTE QEV €ival ETOIMO.

O1 YAwooeg uwnAou emmimrédou gival €T01 OXEOIQOUEVES WOTE
VA TTAPEXOUV OTOUC TTPOYPAUMATIOTEC OAEC TIC EVTOAEC TTOU
€MIOUUOUYV YIa VA XPNOIYOTTOINOOUV OTNV QVATITUEN TOU KWOIKA.

Mia yAwooa yéoou emimédou OivEl OTOUC TTPOYPOAMNMATIOTEG

Eva eAAXIOTO OUVOAO EVTOAWYV TTOU UTTOPEI va XPnOlIYoTToINOEi
yia va dwaoel OONEC YAWOooag upnAou emITTEQOU.
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Baoikég yvwoeig yia tn C

KUpIO XAPOKTNPIOTIKO YVWPIOUA TwWV YAWOOWV HECOU
EMITTEOOU €ival N EUKOAN TTpOoPaon otn pvAun kar otn KME
(CPU), evw tmTapdaAAnAa diatnpouv Tov €AEYXO Kal T Ooun
TWV OEQOUEVWYV OTTWC O YAWOOEC upnAou ETTITTEQOU.

H mpooaon otn UvApn €mMTPETTEI TV OAicBNnon Kal Tnv
eTTECEPYAOia Twv bits JE TN XpNOoIMOTToinON €VOC APKETA
TTAOUCIOU OUVOAOU TEAEOTWV.

® H yAwooa C 01a6éTel 0AeC QUTEC TIC 1010TNTEC

YI QuTO Kal €yIve ypnyopa ONMOPIANC aAvAPECO OTOUG
TTPOYPAUMATIOTEC KOl  KUPIWC OTOUC TTPOYPOMNUATIOTEC
AEITOUPYIKWY CUCTNUATWV.
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The first C program

uses standard library
input and output functions

(printf)

‘#include <stdio.h>
the program \
™int main (void)

begin of program ——+ ¢
. »printf ("Programming is fun.\n");

statements ——————| .
> return 0;

end of program }

main: a special name that indicates where the program must begin execution. It is
a special function.

first statement: calls a routine named printf, with argument the string of characters
“‘Programming is fun \n”
last statement: finishes execution of main and return to the system a status value
of 0 (conventional value for OK)

18



To pop@otutro (format) Tng C

O1 evTOAEC TEPPATICOUV UE EPWTNMATIKO ;

Eival KaArn TTpakTikn va XpnoiJdoTroiouue indentation yia va
dlaBadeTal To TTPOYPAUUA TTIO EUKOAQ

Q01000 TO HOPPOTUTTO €ival EAeUBepPO (free format): Ta kKeva Kal
N evOooTTapaypaPoTroinon 0sv avayvwpifovral atro Tov compiler

H C cival case sensitive — TTpoooxn ota treda/kepaAaia !

— OAa 1a C keywords kal o1 ouvapTioelg ypagovtal pe treda.
— ['pdaovTacg INT, Int, KATT avTi yia int €ival c@aAua

Strings are placed in double quotes

H véa ypapun avtirpoowTréueTal atro \n (Escape sequence)

19



AI10OOYXIKEC PACEIC EVOC TTPOYPAMMOATOG

Un yaio
mpoypappa

@ —» gccfirstc

AVTIKEIJEVIKO

—» first.c

—» first.o fj first.obj

Tpoypappa
@ —» gccfist.o + ouvapTtroeg FiBAodRkng
Exrehéopo ——>» firstx i first.exe

Tpoypappa

21



Debugging program errors

Syntactic -\ Source code
Errors ﬂ ile.c

file. Obj

- -\’/‘Executable code
flle exe

Semantic
Errors

23



2UVTOKTIKA KOl OnMAaciIoAoyika Adon

e Syntax errors: otav XpnoIJoTTolouue AavBaouEva Toug
KAVOVEC YPAUMATIKAC TS YAWOooo¢ (grammar)

— "Me not speak English good.”
— Xpnon Eykupwyv C ocupBoAwy og AaBog pépn
— AvixveuovTal a1ro ToV JETAYAWTIOTN
« Semantics errors: AaBn oTo vonua:
— "This sentence is excellent Italian.”
— 2WOTA CUVTOKTIKA TTPOYPAMMATA TTOU TTapAyouv AaBog
£C000

— O xpRoTNC TTapatnpEi TV £€0d0 TOU TTPOYPANUATOC

24



AcUTEPO TTPOYPOAUMA

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

printf ("Programming is fun.\n");

(
printf ("And programming in C is even more fun.\n");
return 0

.
r

25




EKTUTTWON TTOAAQTTAWY YPOUNWYV

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

printf ("Testing...\n..1\n...2\n....3\n");
return 0;

Output:
It is not necessary
to make a separate Testing...
call to printf for .1
each line of output ! .. 2
.. 3

26



MeTaBAnTEG
 Ta TTpoypAuUOATA UTTOPOUV VA XPNOIKNOTTIOINOOUV
OUMRBOAIKG ovouaTta yia va arrofnkeuoouv
OedOUEVA €I0000U KAl ATTOTEAEOUATA
 MetaBAnTR: Eva cUPPOAIKG Gvoua yia pia B€on
MVAUNG
— O TTPOYPAMMATIOTAG OE XPEIACETAI VO avnNOUXEi (N va
yvwpidel) TNV TIPA TNS d1EUBuvonc PvApNG
« 21N C, ol yetaBANTEC TTPETTEI VO ONAwBOouv TTpwWTOU
va xpnoiyotroinouv
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MeTaBAnTEG
H dNAwon uiag yetaBAnTi¢ deoueUEl XwWPO Yia va
atToONnNKeUBEi N TINA TNG METAPBANTAG, XWPIC OUWC va
Badel KATTOIA TIMN EKEI.
AvaBeon: ol TINEC pTTAiVOUV OTN BE0N PVAMUNG TTOU £XE
OeoueuBei OTav yiveTal avabeon TIMAG O€ WIA HETARBANTA
(apxikoTroinon TS METABANTACG)
inta #ONAwaon PETARANTAC
int a, value1, value 2 # dnAwaon Tpiwv PeETaBANTWY

X1=7 ; # avaBeon TIUNC

28



MeTaBAnTEG
o Kartrolec TaAioTepec YAwooeg (Basic) aAAG Kal VEWTEPES
(python) o€ dnAwvouv PeTaBAnTEC.
 HOnAwon peTaAnTwyv gival KAAR 10€a YIOTI:
— Mmaivouv O0Ae¢ padi kai dIvouv pIa €IKOVA OTO XPNOTN

— Avaykadlouv Tov TTPOYPANUATIOTH VA KAVEI VA TTAAVO TIPIV
ypAWel TOV KWOIKA

— [lpoguAdoaouv amd uvtakTika AGBn aTa ovouara
— O perayAwtTIoTAC EEPEI TTOON PVAUN VO OETUEVTEI OTATIKA

— Kar ptropei va eAEYCel OTI 01 AEITOUPYIEC OTIC OTTOIEC
EUTTAEKETAI N METABANTI) CUUPWVOUV JE TOV TUTTO TNG

29



Kavoveg petaBAnTwy
Ta ovopata Twv JeTaBANTwY Aéyovtal identifiers
‘EyKupa ovouaTa JETABANTWV:
ApxiCouv Je ypauua i Kal akoAouBouvTtal atro
OTTOIOONTTOTE CUVOUQCONO YPAPMUATWY, , KAl apIOuwyv

— TTX sum, pieceFlag, J5x7, Number_of_Moves

Ta €101ka ovouara Tng C d€ Ytropouv va gival ovouarta

UETABANTWYV

— sum$value, 3spencer

— O TTPOYPAMMATIOTAG O XPEIAleTAl VO avnouxei (A va
yvwpidel) Tnv Tiun TG dleuBuvong pvnung

30



Kavoveg petaBAnTwy
e sum, Sum ka1 SUM eivail d1a@opeTIKEC HETAPBANTEC
 Ta ovopaTa TWV PETARBANTWYV UTTOPEI VO €ival 000
MEYOAQ BEAETE AAAG poOvo ol TTpwTol 31 1) 63
XapaKTAPEC Ba AnpBouv utr'own atro 10
METAYAWTTIOTA.

* Eival KaAN TTPAKTIKN va XPNOIMOTTOIOUME ovouaTa

TTouU oxeTidovTtal UE TN onpacia TNG METABANTNA

31



XpRon Kal EKTUTTWOoN METABANTWY

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

int sum;

sum = 50 + 25;

printf ("The sum of 50 and 25 is %i\n", sum);
return 0;

Variable sum declared of type int

Variable sum assigned expression 50+25

Value of variable sum is printed in place of %i

The printf routine call has now 2 arguments: first argument a string containing also a
format specifier (%i), that holds place for an integer value to be inserted here

33



EKTUTTWON TTOAAQTTAWY TIHWV

#include <stdio.h>
int main (void)
{
int valuel, valueZ, sum;
valuel = 50;
value?2 = 25;
sum = valuel + valueZ2;
printf ("The sum of %i and %i is %i\n",valuel, value2, sum)

LI S O WA

The format string must contain as many placeholders as expressions to be printed

34




Xpnon oXoAiwv O€ Eva TTPOYPOAMHO

2XOAI0 XPNOIYOTTOIOUVTAI O€ £Va TTPOYPAUMA VIO VO TO

TEKMNPIWOOUV KAl VO BEATILWOOUV TV AvayvVwWOIUoTNTA TOU
Eival xpnolua Jovo yia 1o XprnoTn — 0 JETAYAWTIOTAC Ta AyVOEi
Tpotrol elcaywyng oxoAiwv otn C:
— 2XOAIO O€ TTEPIOCOTEPEC ATTO MIA YPAUMEC:
apxn: /*, TENOC: */
— 2XONIa 0TO TEAOG YpauuNG: apxn: //

35



Mapadeiypa

/* This program adds two integer wvalues
and displays the results */

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

{

// Declare variables

int valuel, value2, sum;

// Assign values and calculate their sum
valuel = 50;

value2 = 25;

sum = valuel + value?2;

// Display the result

printf ("The sum of %i and %i is %i\n",

valuel, value?2,

return 0;

sum) ;
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Mapouoiaon TOU TTEPIEXOMUEVOU

Ta kepdAaia Tou BiBAiou Tou mTporeiveral, ivai .
@INQPIMIA ME THITAQZZA C

(BaolkEg €vvoleg Kal N doun TNG YAwWooag)
@©BAZIKA ZTOIXEIA THZ C

(O1 peTaBANTEC, O OTOBEPEG, OI TEAEOTEC KAl Ol EKPPAOCEIC, EVTOAEC
e10000ou/e€ddou )

€©ENTOAEZ EAEFX0OY

(Meprypa@n Twv €vTOAWYV €AEyXOU)

To 1m0 onuavriko KE@AAQIo yia Eva TTPOYPAUUATIOTH
O:YNAPTHZEIZ

(Meprypan Twv ocuvapThoewy, functions)

Edw avakaAumrrouue Ttov mAoutro kai tnv gugAiia  TOU
TpoOypaAuUATIONOU UE TN YAwooa C
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NMapouciaon TOU TTEPIEXOMEVOU (ouvéyeia)
©AEIKTEE KAI NINAKEZ

(O1 évvolec Twv OEIKTWYV (pointers)  Kal EQAPPOYEC TWV TTIVAKWYV
(arrays) )
@EI‘IEEEPFAZIA APXEIQN

(Meprypa@n Kal xpnon Twv apxeiwv otn yYh\wooa C)
QAOMEZ KAI ENQZEIZ

(Elcaywyn oTi¢ dOMEC Kal TIC EVWOEIG)

EOPAPMOIEZ Tng yYAwooag C
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