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Kepdiono 1

EIXAT'QI'H
BAXIKA XTOIXEIA IPOTPAMMATOX

1.1 Ewoayoyn

AVTIKEIEVO TOV TAPOVTOG CLYYPALOTOG EIVOL 1 EIGOYWYT TOV OVOYVAOOTN OTH AOYIKN
tov mpoypoppatiopod H/Y. To evdiapépov €otidleTon 6TOV KOAOVUEVO OLOOIKAGTIKO
npoypoppoticpé (procedural programming), facucd ototyeio Tov omoiov givar 1 d6UMON
TOV TPOYPAUUATOG KOl 1) EXOVOAAUPOVOLEVT XPTOT VLIOTPOYPOUUATOV, TO OToio. €iTE
EMTELOVV €pyaoieg yevikng @Oong eite omevBivoviar o€ €vo TUNUO TOL GUVOAIKOD
npofAnpartog. Xtdyog eivar M KATOVONGCT TOV OPYDV TOV TPOYPOUUATICHOD KOl 1)
EUME®ON NG PLAOGOPING TOV, £TG1 MOTE O OVOYVAGTNG VO UTOPEL YOpig SLOYEPEIEG VAL
TPOYWPNOEL GE GAAEC HOPPEG  TPOYPOUUOTIGUOV, OM®MG O  OVTIKEWLEVOSTPOPNG
TPOYPUUUATICHOG (object—oriented programming).

Ymv mwpoomdBea oavt Oa  ypnowomomBel ¢ mAoteoppa  pic  yAdooo
TPOYPOUUATIGHOD VYNAOD gmmédov, 1 YAdooo C. O 6pog yAOooo vYynAol emumédon
VTOONAMVEL OTL Ogv €lvol KOTOOKEVAGHEVN YL VO AELTOVPYEL OE GUYKEKPIUEVN
OPYLTEKTOVIKT VIOAOYIOTH] 0AAG OUVOTOL VO, AEITOVPYNOEL G TANODPA APYITEKTOVIKADV,
Y€YovOG TOL GUOIVEL OTL:

e O1 d1AQOPEC UPYLTEKTOVIKEG VITOAOYIGTAOV Y10, VO AEITOLPYNGOVV YPT|CILUOTOLOVV £V
OUVOAO EVIOADYV, TO ONOI0 YPNOWOmOolEl TN YA®GGH UNYoving 1Tng €KACTOTE
opYITEKTOVIKNG. Emouévag, €ov KAmolo¢ mpoypapuaticel Kdvovtag ypnon e YAOeGog
UNYOVAG HIOG OPYLTEKTOVIKNG, TA TPOYpAupatd tov Ot Bo givor ovpfotd pe GAAeC
apyrtekTovikéc. To avTioTAfIGHA aVTOD TOV HEIOVEKTILOTOG ivol 0Tl 6T0 TapeAOGV, TOV
Ol VTOAOYIGTEG 1OV Alyn LVAUN Kot YOUNAT TOyOTNTA, O TPOYPOUUATIONOS O YADGGOO.

UNYovIG ¥EPLOTOV OmOdOTIKOTEPO, TOVG TOPOVS TOV UNYAVILLOTOC.
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e Tw va givon pio YA®ooa copfatn He TIG YADGGES UNYoviG S10pOp®V OPYLITEKTOVIK®Y,
B mpémer vo AapuPavel yopo HETOYADTTION ONO Tr YADCCH TPOYPUULOTIGHOD GTNV
EKAOTOTE YA®OGO pnyovis. Ovimg avtd oupPoivel Kot T0 AOYIGUIKO OV EMITEAEL 1)
GLYKEKPIPEVT epyacio ovopdleTal peTayAmTTioTiS (compiler).

Me Bdon 10 TOPATOVEO, 01 YAMGGEG TPOYPOLUATICHOD LYNAOL €MMEIOL glvarn
HETOYAOTTIOUEVES YADOOES, OMOCKOTMOVTOG GTO VO V0L EVAVAYVMGTEG KO KOTOVOTTEG.

Ye 0,1t agopd w C, mopovoldlel pio oglpd amd EVOLPEPOVTO Kol YPNOLLN
XOPOKTNPLOTIKEL:
e  Mmnopel va ypnopomomdel Kot ®G YAMGGO TPOYPUUUATIGUOD YOUNAOD ETITESOL,
EMTPETOVTOG AUECT] TPOGPACT GTOVG TOPOVS TOV VITOAOYIOTH.
e  Eivol oyetikd pikpn kot e0KoAN otV ekpdonon.
o  Ymoomnpilel Sounpévo TPOYPAUUATIGUO.
e FEival 0omOTEAECUOTIKY, TOPAYOVTOG OCULUTAYN] KOl YPNYOPO OTNV  EKTEAEOT|
TPOYPALUUATOL.
o Amotelel poli pe m C+t 11g euphTEPA YPNOLUOTOIOVUEVEG YADGGES GE EPEVVITIKA
Kol ovomTuEloKG TPOYPALIOT, YEYOVOS TOL £l OMUIOLPYNOEL Miok TOAAN HEYOAN
EYKATESTNUEVT] PACT EQOPUOYDV TOV OVOTTOYONKOV UE QVTEG TIC YADOGGEC Kol TPEMEL VO,

cuvtnpovvtal Kot vo e&glicoovtal.

1.2 Ictopw) avadpopn

H C emvonbnke to 1972 amd tov Dennis Ritchie, oto epyactmpu Bell.
Anpovpyndnke yio vo, §uanpetnoel to Aettovpyikd cvotnue Unix, To omoio £émg TOTE
ntav ypappévo oe assembly. O dnpiovpydg tov Unix, Ken Thompson, ¢ilog ot
ovvepyatng tov Ritchie, giye dnuovpynoel v mpodyovo e C, ) yAocca B. Kot ot 600
YAOooEg £xovv KON Kataymyn amd tn yAowoca BCPL, n omoia giye avamtuydel and tov
Martin Richards «atd 1o mépacpud tov amo 710 Teyvoloywkd Ivetitobto 1Tng
Moooayovséttmg (MIT) 1o 1967, otmpilopevn ot yiowoco CPL  (Cambridge
Programming Language) tov movemotnuiov tov Cambridge. Kot ot tpeig yAdooeg
KOTOOKELAGTNKAY 610 TAaiclo Tov Tpoypaupato MAC kot tov amdyovod tov Multics,
T OTO10L GTOYEVOAV GTNV KATOVOUN TV TOPMOV TOV VTOAOYIOT®V G€ TOAAOVG XPNoTeG. Ta
dvo avtd mpoypappata, oto omoia cvvémpatav to MIT, n General Electric kot ta

epyaompla Bell, anetélecav 1 Oepuokortido moAAOY TPOYPOUUATOV AOYIGUIKOV, TOV
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KuplapyoOv omd T dekoetioo Tov 1960 £mg onpepa. o evoeieyn perlétn g 1otopiog Tov
AOYIGLUKOV, O OVAYVAOOTNG UTOPEL va avoTpéEel otny avapopd [13].

H C, oboo gvéliktn Ko 0modoTIKY| Y1 CILOTOONKE apYIKE Y10 TOV TPOYPUUUOTIGHO
cvotnuatwv oto Unix. To 1974 gupavicOnke and tov Brian Kernighan to mpdto ypomntd
keipevo yu ) yAwooa, vrd tov Titho “Programming in C: A Tutorial”. To 1977 €ywve n
TPOTN emionun tekunpioon g yadooag pe to Pipiio “The C Programming Language”
ond tovg Kernighan kot Ritchie. To Pifiio avtd ometélece TO «ELAYYEAIO» T®V
apoypappatiotdv g C, arokoiovpevo «Agvkn Bifloo» 1 «mpdtumo K&R».

Me v mtapodo Tov gpdvov N YAdooa C dpyioe va ypnoiponoteiton kot o€ dAlo media
EQUPLOYADV, TEPAY TOV TPOYPUUUATIONOD cuotnudtev. H epupdvion tov petayAdottiotdv
™m¢ yAdooag oto MS-DOS kot o peydrog oapOpog mpoypoppdtov BifAodnkng mov
KOTOOKELAGTNKAVY, 0ONYNoaV TN YAMGGOH GTO OMOYELD TNG OTO TEAN TNG OEKOETIOG TOV
1980. BéPowe m yAdooo yvopiloe TOAAEG OAAAYEC, 0OOMNYOOUEVT] TEMKG OTNV
enovopalopevn ANSI ékdoon. H tedevtaio evnpépwon g yAdocag £yve to 1999.

Ta televtaio ypovia ta nvia £xel AAPEL O AVTIKEWWEVOSTPEPNC TPOYPUUUATICUOS KoL
otV xotevbuven avtn cuvéBaiie n yAdoca C++, Tov emvoninke to 1983 and 10 Aavo
Bjarne Stroustrup ota gpyactipia g AT&T (to tpuqpa tov epyactipia Bell mov myav
otv AT&T o6tav n etaipeio daondcoOnie to 1995). H C++ — 1 C ue taceigc — pmopet va
BewpnBel amdyovog g C, av Ko £xel apketég drapopéc. ['eyovog etvor OTL OVTIKOTESTNGE
m C og moAd peydlo TOGOGTO KOl OMOTEAEL ONEpA pio amd TIC Kupilopyes YADOGEG

TPOYPOLLUATIGLOV.

1.3 Epyoieio avédrivong tpofinudtov

I'o v avdivon &vog TPoPANUOTOC KoL TNV KATAPTION TOV HOVTEAOL Tov Oa
vAomoinbel o€ KMIKO LEGPYOLY TPio, EpYaAEioL:
1. H o¢uown yhoooa (natural language), ocoppwva pe tnv omoio 10 TPOPANUA
avOADETOL GE OMAEG TPOTACELS TNG KOOOUAOLUEVNG YAMGGOOS, YPTOLLOTOLOVIOG TO
GUVTOKTIKO OVTYG.
2. To swaypappoe pong (flow chart), coppova pe 1o omoio anewoviletor ypagikd
eEEMEN OV TPOPANLLATOG, LLE XPNOT| EWIKAOV CUUPOAWV.
3. O yevdokmowkag (pseudocode), 0 omoiog petaoynuatifel T VoK YADCGO, G pia

GEPA TPOTAGEMV OV YPTCLOTOLOVV TO GUVTOKTIKO YADGGOG TPOYPULLATICHOD, YOPIG v
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oKoAoLBOVV ETaKPIPDOG TO POPUAAMOUO CUYKEKPIUEVIG YADGGOC.

Agv VTapYovV YEVIKOL KOVOVEG Y100 TV LI0BETNON Kdmowov amd To Tpia epyareio. H
ypNon Kobevog ek TV TPV €£0pTATOL OO TOV EKAGTOTE TPOYPOLLOTIOT KOl TO
OLYKEKPIUEVO TPOPANUO. Mio eVOEIKTIKY TEPLYpaPn TNG AEITOLPYIOG TOV OVOTEP®

gpyodreiov Oa yiver pe ) Ponbeio Tov akdiovbBov mopadeiypuatog:

No. petozpoamodv ot foabuol Farenheit oc fabuois Kelaiov, ypnoyoroiwviog v eliowon
uetaoynuotiouod C=(F-32))5/9.
1. Me ypiom puoIKng YADCOOG

Zntnoe ano to yproty ™y Oepuorpacio oe fabuois F

Awaflace Thv Ty mov Joivel o ypRoTHS

Amobnxevoe Ty Tyuij o€ Oéon arobijxevong mov ovoudleror degF

Yroloyioe tovs fabuois C ue yprjon paOnuatikyg cyéons

Anrobixevoe o anotélecua oe Oéon arobnkevons wov ovoudleral degC

Torwoe To mepieyouevo s degC

2. Mg ypfion dtoypaupaTog pong

/()utput:”enter /
degrees in F'
/input:|degF /
degCZ(de‘gF-32)*5/9
/outputl degC/

£

2. Mg ypnomn yeudoKmIKa
print “enter degrees in Farenheit”
read degF
degC = (degF-32) *5/9
print degC
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1.4 Xtddro viomoinong Tpoypappatog

To vmoloyotikd mpoypoppo eivor pio okoAovBio &VIOA®V, HE TG ONOiEG O
VTOAOYIOTNG ekTeAel Uio. cLYKEKPIUEVT epyacio kol emALEL €va d00év mpdfinua. H
VAOTOINGT EVOG TPOYPAUILOTOC TEPLAUPAVEL TECOEPO GTAOINL
1. H ovyypagn tov myaiov k®@owkae (source code). Xto Pripa avtd ypnoiponoieiton
£€vag oVVTAKTNG Tpoypappatog (text editor) yio Tn ovyypoa@n Tov KMOIKO. ZvviBwg
ypMolonoteital o evowpotopévog cuvtaktng ™ C. To amotéhecpo eivon €va apyeio
KeWévov, avayvaoio and omotovonmote cvvtdktn (DOS editor, notepad, wordpad,
wpdypoupo  eneEepyoaciog Kelwévov), To omoio €xel kataAnén .¢ (| .cpp &dv

ypnoponoteiton n C++).

2. H petayhottion 7Tov 7wnyoiov kKoowko (compilation). H dSwdikacio g
UETAYADTTIONG EKTEAEITOL QLTOHOTO OO TO METUYAMTTIOTY] (compiler) kot mopdyeTol o
TEMKOG 1| AVTIKEIPNEVOG KMOIKAG (object code), mov glval 0 KOJIKAG GE YADGGO LNy OViG.
210 GTAO0 OVTO AVIYVEDLOVTOL TO. GUVTUKTIKA 6@dipata (syntax errors), Ta omoia sivol
COAALOTO TOV OPEIAOVTOL GE TAPAPICoT] TV GUVTAKTIKMV KOVOV®V, Kol OVOpEPOVTUL VIO
popon AMotag (omndte pmopovv va dtopbmbovv tpotov exteiecsbei to mpodypoupa). Edv dev
VIAPYOVYV GUVTOKTIKA CPUALOTO, TO OPYEID TOL TPOKVITEL OVOUALETOL £YEL TO GVOUO TOV

apyeiov Tov Tyaiov KMOKa Kol KatdAnén .obj.

3. H o¥véeon Tov avTiKEipEvoy KOOKA. XT0 TPito 6TAd10 emTeAEiToN 1 Slepyacia TG
ovvdeong (linking), n omoia elvol TANPOG CLTOLOTOTOMUEVT KO YIVETOL LE XPTOT TOV
ovvoétn (linker). To amotéleoua g obvdeong eivar 1 SMovpyic. TOV EKTEAEGIUOV
K®SKO, 1] 1 avapopd TuyOV TPOPANUATOV, OT®G Y10 TopPAdELyLo 1| 0dVVOUI EVTOTIGUOD
piog cvvaptnong 1 piog eEotepikng HeTafAnTNG. O ekTEAEGIHOG KMOKOG amofnkedeTON OE
apyeio mov €yel 10 GVOUA TOV TN Yoiov KMk Kot enéktaot .exe. [TAéov to mpdypappa
&xel Eeeiyel amd 10 TEPIPALAOV TNG YADGGOS TPOYPALLATICHOD KOl UTOPEL va ektelechel
OTMG £VOL OTOL0ONTOTE EKTEAEGILLO OPYELD TOL VITOAOYIOTY].

O ouvvdétng €xer ™ OLVOTOTNTO VO GUVOECEL TEPICCOTEPH TOV €VOG apyeia
avtikeipevov kmdiko. EmimAéov, avalntd oe Pilobnkeg to cOUOTO TOV CUVOPTHOE®V
OV O TPOYPULLOTIOTNG XPTOLLOTOINGE 6TO TPOYPappd Tov (Aemtouépeieg otnyv §1.5 won

o€ enOUEVA KEPAAOLAL).

4. H extéleon TOv APOYPANUATOS. LTO TEAELTOUO OTAOIO EKTEAEiTOL M| «TPEYEL TO



1.6 IIPOIPAMMATIZMOX I

opyelo .exe kol gAéyyeror m opHn Aerrovpyia tov mpoypdppatos. To ceOipoTo TOV
OVOKOTTOUV GTO GTAS10 OWTO OVOUALoVTOL GNUAGLOAOYIKG 6@AApaTO (Semantic errors).
Opcidovion o€ kokn oyedlaon g AVONC TOv  TPOPANUOTOS Kol SVGTUYMG,
avayvopilovtor 610 ¥povo ektéleong. XopaKINPIoTIKO OPAAN0 eKTEAEONG €ival 1)
Owaipeon apBpov pe 1o undév, evépyela mov dev aviyvevetol ¢ AavBaocuévn kotd T
UETAYADTTION.

Yg mEPINTOOT GOAALATOC, O TPOYPOUUOTIOTHS EMOTPEPEL GTO TPDOTO GTAS0, OOV
Kavel T 01opldoelc, kol emavalauPdvel To VITOAOTA GTASLN WG OTOV TO TPOYPUULA

AELTOVPYNOEL EMTLYDG.

1.5 Boowd otovyeio mpoypappnatog

‘Eotm to akdAovbo amAd TpOYpOopLpLoL:

/*********************************************

This program prints out the sentence "This is a test."

sk sk sk sk s sk sk s sk sk sk sk sk st s sk sk s sk sk s sk sk s sk sk sk ook sk skosk sk sk skeskok sk skok ok */

#include<stdio.h>

void main ()

{
printf( " This is a test.\n" );

} // end of main

e H xopdid evoc mpoypaupatog g YAwoocag C eivon n AéEn main. Avtictoei oto
KOPLO TUNHO TOV KOOIKA KOl ¥PTOLULOTOIEITAL Y10 VO YVOOTOTOM|GEL TO onpeio Evapéng
EKTEAEONC TOV TTPOYPAUOTOC. METd T main axolovbel 10 el00y@YIKO aploTeEPd AYKIGTPO
() xon xoTdmY o ypapuég Tov mpoypaupoto. H main, kon poali to mpoypappa, tepuatilel
HE T0 KaTOANKTIKO de&l dykiotpo (}). 10 TapOV TPOYPOLLO 1) main AmoTELEITOL ad Ui
uévo mpdTaon KAoNG NG ovvaptnong printf, n onoia avikel otn Pacwkn PiArodnkm
ocvvaptioeov ¢ C. H PBifAiiobnkn cuvvapticemv meptiapfdvel Tov K®OKO TPOTUTMOV
oLVOPTNOEMV Kol omoteAeitan and pio oelpd apyeiov, To omoia £xovv v KatdAnén h. Ta
apyeio avtd ovoudlovior apyeio ke@aiidag (header files) ko meprhapPdavouy
GUVOPTIOELG GLUVAPOVG AErTovpYing. AnAmvoviol Tpv and T main, e XPHOT| TG 00NYiag

npog tov tpoenebepyonotn include og e&ng:
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#include <évopo_apysiov_ke@aridoag.h>
2V TOpoVGH TEPITTMGT TO apYElo KEQaAdag eivan To stdio.h (standard input—output), To
omoio mepAopPavel GUVOPTNOEL OYETILOUEVEG HE TIG OLOKELEG  €10600V  (T.y.

TANKTPOAOY10) Ko €EGS0L (T.y. 006vN).

e H cuvdpnon main extdc omd TPOTAGELG KOl KANCELS 6€ GuvapTnoelg PiPprtodnkng
umopel vo KOAEl kol GAAEG GUVOPTNOCELS, Ol Omoieg Onuovpyovviol omd 10
wpoypoupatiot. Mio cuvdptnon eivar éva 6OVOLO TTPOTAGE®Y UE Eva OEOOUEVO OVOLLQL,
omwg givon | main M n printf. O1 Tpotdoelg anoterovv 10 c@dpa (body) g cvvaptnong
Kol epikieiovian oe dykiotpa. O1 GUVAPTACELS TPV OO TN Main Kol AVATTOGGOVY TOV

. r ’ r ’ r J . ]
KOOIKA TOLC EITE TOV® EITE KOATW ATTO TN main .

o Oleg 01 Tpotdoelg TeELeEIOVOLV LE EPOTNROTIKG (5) (semicolon), To omoio ovopdaleton
ovuforo TOV TEPROTIGTY] TPoOTAcewv (statement terminator symbol). E&aipeon
OmOTELOVV Ol 0dMYieg TPog ToV Tpoemetepyaotr|, Onwg sival 1 include, ol onoieg apyilovv

mhvtote pe digon (#) Ko dev TEAEIOVOLV LE EPOTNLLATIKO.
e H £€0d0g ToV mpoypaupatoc sivon 1 é€odog g printf:  This is a test.

o Ot Tpelg TPMOTES YPOUUES TOV OVOTEP® TPOYPAUUATOS ivol oydia (comments) Kot
dgv amoTeAOVV TUNHO TOV KMOKA, KOOMG 0 Aapufdvovtal vtoyYT omd T0 UETOYAMTTIOT.
To ox6A0 etvan keipevo avdpeosa oe /* ko */ kou pmopel va tomobetnfel omovdnmote
péoa oto mPOypaupa. Mmopel va enextabel oe meplocoTEpeg omd pio ypouués. Xe
nePInTOON MOV MPEMEL Vo, TonobetnOel éva 60O G€ KATO10 oNUEID HiOG YPOUUNG KoL Vo,
unv emektafel oe GAAN ypappn, ypnowomoleitor 1o cOpPoro // Kol oKoAOVOWC
tomofeteital to oxOAl0, OmwG ovuPaivel 610 TEAOG TOL AVAOTEP® TPOYPAUUOTOS (TO
keipevo end of main givan 6yoM0).

Ta oyxdMo TPEmEL Vo, YPNCLOTOIOVVTIOL OQEWMG YTl KOTOUOTOUV TOV KOOIKO,
EVOVAYVMOTO KOl GLUVEIGPEPOLY OtV eneEnynon dvovontwv onueiov. Eivor Ogpito va
gvbvypappiloviot To cOUPoAN TOV GYOA®V Kot Vo unv TomofeTodvIon TOTE GO0 LEGT,
oe oyohMa (évBeta oyxola) ywri pmopel va dnuovpynBei mpoPAnuo oe  pepikoig
UETOYAMTTIOTEG,

[Mopakdto Tapovstdloviol LEPIKES TEPIMTMGEIS COOTOV Kol AAVOUGUEVOV GYOAM®V:

1 , r , ; , ; )
ASTETOHSDT]Q (XV(X)\.DGT] TOV GLUVTOKTIKOV KOl TNG A,SITODD’YI(IQ TV CLVOPTNCEMDV GTO AVTIOTOLYO KE(PGJ\,GIO.
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a) /* Avté /* To oy6Mo */ givar havBaopévo */
p) r*
Av16 10
o 0M0

€ivalL 600TO

*/

Iapatnprocsic:

1. H yidooa C dwywpilel To kepoAaio ypapupoto omd to pKpd (case sensitive). H
evtol Printf dev eivan 1010 pe v printf. ‘Oleg ot eviorég ot C yphpovtor pe pkpd
ypappoto!

2. H ocwom omiobeoia ivarl mold onpavtikh Kafde kabioTd Tov KOd1Ko EVaVAYVOGTO.

3. H ovvaptnon printf ovikel oTiG POPPOTOLOVUEVES GLVOPTNOELS €16000V—EOS0V.
Ovopdletarl pop@omotodpev yiati divetl T dSvVATOTNTA GTO YPNGTN VO LOPPOTOU|GEL TV
€€000 G, Odvvapevn Vo EKTUVTIOOEL UETAPANTEG S10QPOPOV TUT®V Kol UE SLAPOPOLS
TPOTOVG, YPNOOTOIOVTOS KATAAANAQ cOUPoAa. Avadikn g printf eivor m scanf, 1
omoia Aappdvel TAnpogopia amd v £i6000 (TANKTPOAOY10).

H npotaon printf( "This is a test\n" ); xoAel v printf ywo va tonwmbel to
kabopiopévo keipevo. Ta opiopata €66d0v (input arguments) mepukdeiovtor omd
napevBESELS Kot TPOGd1opifovy TO TPOG EKTOTMOT KEIUEVO KOl TN LOPPN UE TNV omtoia Ba
extonwbel. Téhog, to ovuPforo \n, mov avikel o1l akorovBisg dra@uyng, onuaivel
CUETOKIVAGOV OTNV EMOUEVN YPOUUN». AETTOUEPNG TEPLYPOPN TNG AETOLPYIOG T®V

GUVOPTNOEMV €16000V — €660V SIVETOL GTO EMOUEVO KEPAAOLO.

4. TIIépav g include, pio onpovtikn odnyia mpog tov mpoeneepyaot| eivan n define, 1
omoia avtiototyilel éva Ovopo pe pio otabepd M pe pio 6epd yopaktpov. Onotednmote
epupaviCetoar 10 6vopa HECH OTOV KOJKA, OvTKaHioToTol QUTOHOTO LE TNV T NG
otafepdc N T ocvpPorocelpd. I'a mapdaderypa, eav ypnowwonombel n AéEn TRUE ot
0éon g Tync 1 ko n Aéén FALSE ot 0éom g Tyung 0, 6o doBovv dvo define wc e&ng:
#define TRUE 1
#define FALSE 0

Edv avtikatootobel oAoKAnpn epdon, umopei va epeavicbei oty 006vn pe ypnon g
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printf:
#define TITLOS "TEI of Serres\nDpt of Informatics and Communications\n"
printf( TITLOS );
To amotédeopa giva:
TEI of Serres
Dpt of Informatics and Communications
Mia cuvnBiopévn ypnomn g define givar yio tov kaBopiopod tov peyébovg otoyeiov,
Ommg givar 1 d146TACT EVOG TIVAKO, TO OTTOi0 UTOPEL VoL AAAGEOUY KOTA TNV EKTEAEGT] TOV

apoypaupatos. [epiocdtepa yio avtd to {Rnua Ba avaeepbodv 6to kepdiaio 6.

1.6 Ag&hoyro Tng yhwooog C

Ao o ovapePHEVTA GTNV TPOTYOOUEVT TAPAYPUPO YIVETOL PAVEPS OTL 1 AgtTOoVPYio
g C ompileton oe éva Aegihdyro. To Ae&loyio g C meprhapfaverl téooepig peiloveg
Kot yopieg AéEewv:
1. Asopevpéveg AéEeig
2.  AéEeig xhedu
3. Tekeotég
4. Avayvoplotéc

1.6.1 Agopeopéveg AéEerg

O deopevpéveg Aé€elg (reserved words) ypnopomolovvtanl ard ™ C katd TpoOmo
OTTOKAEIGTIKO KO TPETEL VO, ATOPEVYETAL 1] YPNOT] TOVS OC OVOUATO. ATOTEAOVVTAL OITO:
e  Ovouota cvvoptioewv Tpdtumng Pipiiodnkng (runtime function names), 6w printf,
abs x.\.m.
e Macro names. Eivoar ovopota mov mepiéyoviar o oapyeion KEQOAMOOC Yo oplouod
poaxpogviolwv, n.y. EOF, INT _MAX.
e Type names. Eivor ovouata tommv ce optopéva opyeion Ke@oAidag, m.y. time t,
va_list.
e  Ovopota eviolmv mpoemeEepyaotn (preprocessor). Eival ovouato mov ypnoionotel
apoeneEepyaotng s C kot £govv tpoxabopiopévn onpacia, m.y. include, define.
e Ovopota mov apyilovv pe TO YOPOKTAPE VLTOYPAUMIONG _ Kol €£(0LV OELTEPO

yopoakTnpa Tov id1o N keparaio ypaupa, t.y. DATE , FILE .
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1.6.2 AéEerc Khewond

O Aéerg khewd (keywords) sivor Aektikéc povadeg, ol omoiec gite LoOveg Toug gite
He GAAEC AEKTIKEG LOVADES yapoKTnpilovy KaTow YAoK Katackevn. TLy. n AéEn int
ovamoplotd Tov aképalo Tomo dedopévev kol 1o (gvyog if-else ypnopomoieiton otov
€\eyyo pong TpoypAUIOTOG.

O Aé&eic khedud, av kot eivor €vag mePopouds T@V YA®GomY, av&dvouv Tnv
avayveooludmTe Kot oSlomioTio TV TPOYPUUUATOV EVER TAVTOYPOVO, ETLTOYVVOLV T1|
ddikaoio g peTayAdttions. AéEelg kAedwd onwg if, else, for, case, while, do £yovv
YIVEL KOWE 0mOSEKTEG, SIEVKOADVOVTAG TNV EKLAONOT TOV YA®GGMOV TPOYPUUUATIGHOD.

Ytov mivaxo Tov akolovbel mapatiBevton o1 AéEeic Khewdd g C:

auto else register union
break enum return unsigned
case extern short void
char float signed volatile
const for sizeof while
continue goto static

default if struct

do int switch

double long typedef

Mivoxkog 1.1 Aéleig kheidia g C

1.6.3 Avayvopilotég

Ov avayvoplotéc (identifiers) eivor Aektikég povadeg mov  Kataokevdlel o
TPOYPOUUATIOTAG. AVTEG 01 AEKTIKEG POVADEG YPTCLHLOTOI0VVTOL GLVIOMC MG OVOUATO TTOV
0 TPOYPAUUOTIOTNG Olvel oe OIKEC TOV KOTOOKELEG, OMMG HETOPANTEC, oTabepés,
GUVOPTNOELG KO dIKOVG TOL TOTTOVG dedopévmv. 'Eva dvopa mpocsdiopilel povadiaia, amod
TO GUVOAO TV KATACKELMY TOV TPOYPAULOTOS, TNV KATOCKELT GTNV 0ol amododnke, €&
ov Kot 1o Ovoua ovayvoploths. IlepiocOtepa otoryEld Yoo TOVG AVAYVOPLOTES

onpewvovion oty §2.1.2.
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1.7 Kavoveg onpiovpyiag E0avayvoaeTOV TPoYPoupdTay

e Qo mpémel va, amo@eVYOVTalL OVOUOTA €VOC YOPAKTNPA, OTtMC i, j, X, ¥ (eKTOC amd
€101KEC TEPMTOOELS ToV Ba e€gTacBov apydTepa).
e Toa ovouato mov ypnoomolovvtal Ba TPEmEL va €lval EKQPOACTIKG OVOLOTO.
ZUYKEKPIUEVOL:
1.  H petafint mov avamropiotd Ty ToyvtnTo Bo propovos va ovopocdei velocity
Kol TN péylotn Tur| g max_velocity 1 maxVelocity.
2. H ocvvdaptnon mov gupoaviletl ta Aadn otnv 086vn pmopel va AaPet To evOEIKTIKA
ovopata display_error 1 displayError.
o To xoAdtepn ovoyvoodTNTO TOV HETAPANTOV TOV OTOTEAOVVIOL amtd OV0 1|
TEPLOCOTEPEG AEEEIC O TPOYPOAUHOTIOTG Ba Tpémer va amopaciostl edv Oa ypNoIHLOTOMGEL
™ popon display error v t popon displayError. H cOppacn mov 0o emAeyel 0o mpémet
va Tp1n0etl o€ OAO 1O TPOHYPOLLLO.

o o TPEMEL VO, XPTCIULOTOIOVVTOL LUKPA YPOLLLLOTO Y10 OVOLLATO LETABANTAOV.



Kepdlono 2

METABAHTEX-XTAGEPEX-1/0 KONXOAAX

2.1 H évvora g petafintic

‘Eva and ta factkdtepo TAEOVEKTHUOTO TOV VTOAOYIOTH €ival 1 duvaTOTNTA TOL Vo
Swoyepiletan mAnpoopia, e pHope1| apOUNTIKOV dedopéveVy, Ypappdtov 1| akolovdiog
ypoppdtov. Ta dedopéva amobnkedoviar ot pUviun Kol omoutodv €va PECO yio Vo
KANBoOV amd o TPOYPAUUATA, VO E160H0VV GE VITOAOYIGLOVE Kol VO S1LLOVPYIHGOLY VEQ
dedopéva. Apykd o1 TPOYPOLUOTIOTEG YEPILovToV To OedOUEVA DOVAEVOVTOG UE TIG
dtevBvvoelg pvnung otig omoieg Mtav amodnievpéva. Me v avénon tov peyédovg kot g
TOAVTAOKOTNTOG TOV TPOYPUUUAT®V, avTOC o Tpdmog dwuyeipiong €bete mOAAOVG
TEPLOPIGHOVE KOl OTOTEAOVGE TTNYT TPOPANUATOV.

H Xon oto mpdPinua tne avagopdg o€ dedopéva Kot ot dlayeipton tovg d00nKke e
TNV €100Y®OYN TG £VVOL0G TOV UETAPANTAOV, 01 omoieg givar popeig dedopévov. To dvopa
plog petafAntig elvanr dueca ovvoedepévo pe TN devBuvvorn oty omoio  glvon
amoOnkevpévo to dedopévo. Me Tov TpOTO CLTO O TPOYPAUUOTIOTHS UITOPEL Vo ¥Eplobel
dedopéva ywpig va yvopiler v axpifn dievBovvon g pviung 6mov avtd torodetodvTat.

Emypoppatikd, n yprion tov petafAntov sivor idw pe ekeivn g ahyeppag, my. M
Tapdotoot y=3x+5 1oyvel 1060 oTa LobNUOTIKG 0G0 Kol GTIC YAMGGES TPOYPUUUATIGHOD,
HE Ta X Kou 'y va givor petafintés. Qotd60 GTOV TPOYpOppaTiond 1 xpnon g eivon
vevikgvpév): M petaPant etvon pio 0Eon pvAung ya €va dedopévo. Arnovpyeital 6ty
onAdvetonl Ko n Ty ™G umopel va eivar dyvootn émog otov ypnopomomdel and to

TPOYPOLLLLOL.

2.1.1 Afloon petafintig

O1 petafAntég SnAmvoviol e TpoTacy opicuod, 1 onoio Tehelmvel Tavtote e (5). H
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popon ¢ dMMAwong eivor:  data_type var, var, ... ;

7. int counterl, counter2;
Or petapintég dnAdvovrolr oty apyn Wog ocvvaptnong, cuviiog apécmg HETE TO
€100y®YIKO AYKIoTpo ({), Kol OT®GONTOTE TPV amd T YP1OT TOVG,.

H oiwon yvootomoiel 610 UETOYAMTTION) TO OVOHO KOl TG 1010TNTEG TG
petoPAnTS. Mio OMA®ON €xel WG OMOTEAEG LA TN GUVOEST] TOV OVOUOTOC TNG LETAPANTNG
ue:

e TOV avAAOYO TOTO SE0UEVMV, YEYOVOS TTOL AAUPAVEL XDPO GTO YPOVO LETUYADTTIONG
(compile—time)
e uio Béon puvAung KatdAAniov peyéboug, yeyovdg mov AauPdaver ymdpo 1o ¥poOvo

extéleong (run—time)

2.1.2 Ovopacio petafintig

e 0,TL apopd TV ovopatoAoyia, okolovBovvTol ot €EMG KOVOVES:
e Xy C ta ovopota Tov petafintov oynuotilovrol arnd:
o) TO YPOUUATO TOL aApoprTov
B) taymeia 0 £wg9
Y) 7o yopoktipa vroypdupons  (underscore)
e To 6voua mpémel va EEKvA e YPAUUO 1] LE YOPOKTNPO VIOYPapoNS (otn debTEpT
TEPIMTMOON 0 EMOUEVOC YOPUKTIPOG TPEMEL VOL EIVOIL LIKPO YPAULL).
o To 6voua dev mpémel va glvan 1010 pe deopevpévn AEEN.
o ZXnuavtikoi givor povo ot mpotol 31 yoapaxtipeg tov ovopatog. Or vmdhowmor dg
Aappavovtor vToyn).
e Ta ovopa petafAntg mpémel vo givarl eVOEIKTIKO NG 1O1OTNTAC TG 1 TOV TOTOV

d€d0LEVOL TTOV AVTITPOCMTEVEL, £TG1 MOTE VAL OIVEL TANPOPOPIL GTOV TPOYPOLLLATICTY.

Me Bdon ta Topondvm, 0KOAOLOOUV EVOEIKTIKES TEPIMTMGELS OVOLOTOAOYINS.
e 'Eykvpa ovopoto PHETOPANT®V:
totalArea max_amount counterl
Counterl _temp _in_F
e Mn éyxvpo ovouaTa LETAPANTOV:

$Sproduct total% 3rd
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o  Amopddekto ovopaTo LETARANTOV:
I x2

maximum_number_of students in_my_class

2.2 Tomor petafinrov

Ot petafintéc g yomooag C avikovv oe Vo katnyopiec. H watnyopia twv
Babuotov Tommv Teprlapfavel Toug aképatovg (integers), ol omoiol SNAMVOVTOL HE TNV
kwdwkn AEEn int, Tovg mpaypatikovg, o1 omoiot pepifoviar oTtovg aptBpodg KIvNTiAg
VTOOOTOANG He kKwowkn AéEn float ko Tovg ap1Buove dmAng axpifelag pe kwdikn AEEn
double, ™ petapintm yopaxtipa (character, char), tovg deikteg (pointers) kor Tov
amoaplfuntikd Tomo (enumerated, enum).

Ymv katnyopic TV cuvafpoloTIKOV TOTOV OVIKOUV Ol TIVOKES, 01 doUES (struct)
Kol ol evooels (union). Xtn cuvéyeld Tov KePaAaiov yiveTtorl avapopd oTovg Pactkovg
tomovg ¢ C: char, int, float, double ko1 ce enduevo KeEAANIO OVOTTOGGOVTIOL Ol

nivaxeg. Ot aGAlot tomot petafAntov Oa peretnbodv apyodtepa.

221 O 1070 TOV YOpPUKT PO

O 10mog tov yopoakthipa (char) mopiotdvel amAodg YopaKTNPES TOL GAPAPNTOL NG
yAdooag. Bpioketal avapeca og anid stooywyka (m.y. 'C', '2', "', ")").
e H dMAwon g petafintig yopaktipa akorovdel Tov e€Mg popuaAoUO:
char ovopo_perafintig; m.y. char choice;
Yrdpyer n SvvardonTo TOLTOYXPOVO WE TN ONAMON Vo 0modoBel opylkn T ot
petopAnt:

char choice='A";

e H scoyoyn TILOV OTIC HETAPANTES YOPOKTNPA YIVETOL HE YPNON TNG GLVAPTNONG
scanf ko1 Tov Tpocoroproty (specifier) %oc (character). H mpotaon
scanf( " %c", &ch);

Swpalel amd v KOp €100060 (TANKTPOAOYIO) €vol YOPOKTNPO KOl TOV Om0didEL 01N

'Sty mopeia aVAYVMONG TOL KEWWEVOL O avayVAOGTNG Ba TapaTnpioEL OTL 0L OVOROGIES TV HETAPANTAOV O
GUVAOOLV TTAVTOTE E TOVG KOVOVEG OV avOpEPOVTOL, KaOMG Xpnoonotovvtol LetaPAntéc pe éva 1 dVo
ypaupata. H yprion tovg yiveton ovyypapixn adeio, emPAndeica yio AGYOLG TPOKTIKOVS, £TCL MOTE VoL LN
S1EVPVVETAL O KOSTKAG.
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petafint) ch. Oa mpémer vo mpooeybel n ypnon tov & mpwv amd TN pETAPANTY.
Ovoudletal TeEAeoTNG O1EVOLVVONG KOl TPOMYEITOL TAVTOTE TOV UETOPANTOV GTIV EVTOAN

scanf.

e H sxtdmmon peTafANTOV YopaKTipa. YIVETAL [IE ¥PTOT TNG GUVAPTNONG printf Kol TOV
npocdloptotn %ec. H npdTaon

printf( "The character is %c\n", choice );
0o Tvtmoet (Bewpavtog 6TL ot choice gio1yOn 0 A)

The character is A

Hopompnon:  Emnedn kdbe yapaxtipog tov kddwka ASCII (American Standard Code
for Information Interchange) avtictoyel oe Evav oktaynelo dvadikd apBud, eav avti Tov
%c ypnowomombei o mpocsdopiotg %d (decimal), n printf Ba epoavicer tov ASCII
K®d1kd Tov yapaktpa. H mpodtaom
printf( "The ASCII Code of %c is %d\n", choice,choice);
0o TundoE
The ASCII Code of A is 65

omov 65 etvar 1o deKadKO 160dVVaLO TOL dVadtKoL Kodtkoh ASCII yia o yapaktipa A.

o O petaylottiotig amoutei 1 byte pviung yw v omobnkevorn g Tiung piog
UETOPANTAG YopakTipo. XT0 oyfua 2.1 mapovotdlovtal ot dladikacieg TG amodnkevong
Kol OvVOKANONG ywo. To yopoktipa A. H T g petafAntg HETATPERETOL OE OKEPOLO
(evépyewa 1 1oV oyquatog 2.1), o omolog amofnkevetar (gvépyeswo 2). Xtnv mepintoon
avaxinong g TNG, ektereital 1 avtiotpoen oiepyacio. O aptOpdc PETOTPEMETOL GE
XOPOKTNPO HEG® TOV TPOGOOPIoTH %cC Kol akoAoVOMG Eite TLTAOVETOL O YOPOUKTNPOG
(evépyeta 3) elte TuMOVETAL TO dEKAOTKO 1G0OVVAUO HEG® TOL TPocdloploth Yod (evépyeia
4). Xe kd0e mepinton, o HeTAYA®TTIOMG givol vTelOLVOC Yoo TO OTL O VTOAOYIGTNG

Swoyelpiletan ta bits Kot bytes cOUP@VO LE TOVG TOTOVG TOL dNAMVOVTOL.
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YocC

3) 1o MEpPIEYOHEVD
eppovifETol ooy o
¥OpaKThpag Yod

1) ¢ yapaKtpas ‘A’ LeTa-
tpeEnetal artav ASCH k-
Bika Tou 65 4) 1o NEpIEXOUEVD
EppavideTal ooy

GERaGKOC aplBpuoc

2) o ASCH woBikde Tou anoBnkedetal o8 Suodikn poppn

Xy2.1  AmoBnxevon xor ovaxinon ASCII yopoxtipa

2.2.2 M eKTUTOVPEVOL JUPUAKTIPES

O1 6T0bepéc TOTOV YAPOUKTNPO «véa ypouul (new-line)» Ko «otlobétng (tab)» avikovv
GTINV KoINyopio TOV UN EKTLTOVUEVOV XOPAKTPOV, TOVS 0moiovg 1| C avamaplotd He Tig
«wakxolovlics o1apovyns (escape sequences)» \n ko1 \t, avtiotorya. H moapaxdtw npdtaon
divetal ¢ Tapdadety Lo YpPNONG YOPUKTPOV OUPUYNG:
printf( "Write, \" a \\ is a backslash. \'"\n" );
H npdtaom Ba eppavicel omnv kdpa ££060 (006vn):
Write, " a\ is a backslash. "
Ot un  eKTLUTOVHEVOL YOPOKTAPEG KOl Ol OVTIoTOlEG okolovbieg dapuYNg

napoTifevton otov Tivaka, 2.1:

Xapaxtipag Axorov0ia XapaxTipog Axorov0ia
cuvayepprog (kovdoive) \a TAGYLO YPOLLUT \
omicBoymdpnon \b AOTIVIKO EPOTNUOTIKO \?
aAlayn ceidog \f povo gloaymytko \

VEQ, YPOLLT \n SIMAS E100YWYIKO \”
EMOVAPOPA KEPOUANG \r OKTAOKOG aPtOpLOC \ooo
opovTiog otnhobéTng \t dexae&adiog optopog \xhhh
KOTOKOPLPOG oTNA0OETNG \v

Mivakag 2.1 My ekromoduevor yapoktipes kKot ovtioToLyes okoiovdies d1opvyng
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Hapadeyua 2.1

Noa kataoTpel TPOYPULLLO TOL VO EXTEAEL TO TOPUKAT®:
ZNTHOE ATTO TO YPHOTH EVA YAPAKTHPA,
Hlape amo to yprjcTy To YoPoKTIPO
Torwaoe to yopaxtipa kar tov ASCII kwdiké Tov
Bpeg tov emouevo yapaxtipa

Torwoé tov padi pe Tov KWKo Tov

#include <stdio.h>
void main()
{
char ch,next _ch;
printf( "Write a character:\t" );
scanf( "%c",&ch );
printf( "The ASCII code of char %c is %d\n", ch, ch );
next_ch=ch+1; /* Bpickel tov emdUEVO YOpakTpa */
printf( "The ASCII code of char %c is %d\n", next_ch, next_ch );
}

2.23 O 1TYmog Tov aKepaiov

O 10mog tov axkepaiov (int amd tn AEEN integer) ¥PNOLOTOLEITOL Y10 VO, TOPOACTIOEL
aképatovg apfpovc. H meployn tipdv eEaptdtot amd Ty apyLlteEKTOVIKT TOV LYV LOTOG.
INa évav vroloyiom) mov Sabéter 2 bytes (16 bits) yua kéOe axépato, 0 cOVOAO TV
Suvardv Tipdv eivon 2'° =65536. Eqv Ocmpndei ot Tic moés tpée o kataldBovv
OPVNTIKOL aKEPOILOL KO TIG VITOAOEG MIoEG BeTiKol, 1 TEPLOYN TYLMV TOL TOTOVL int gival
oamd -32768 éwmg +32767, pue v axodilovdn avtiotoryio SLOSIKNG Kol OEKAOTKNG TUUNG:

(0000000000000000), - (—=32768),,

(O111111111111111), - =Dy

(1000000000000000),  — (0o
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AT11111111111111), - (+32767),,

e H dnAwon g petaPintig akepaiov axolovdel Tov eENG POPUAAGUO:

int 6vopo_petofintig;  my. int num;
Yrmbépyer m dvvardémnTo TOWTOXpOVO pE TN ONAmON vo omodobel opykn T ot
uetopAnt:

int num=46;

e  Edv mpw amo ) AéEn int TonobetnBel 0 mpocdiopiotrig long toTe 01 axcépatot long int
eEaocporilovv amobnkevtikd ympo 32 bits. Avtiotoryo, o mpocdioplotg unsigned
ypMNOLoTOlEITOL TPV amd T AEEN int yio va yapaktnpiocel T petafint xopig Tpdonpo,
N omoia Aappaver Tipég omd 0 émg 65535 yia axépato 16 bits.

Ye mepiarrovta 4 bytes (32 bits) onwg ta Windows XP, to chvoro tov dvvatodv
Tpdv eivor 2°? =4.294.967.296 . "E1ol 01 TPOSTHAGHEVOL OKEPALOL ATOONKEDOVY TULES
oto dtbotnua and -2.147.483.648 £mg +2.147.483.647.

‘Evag axépatog short int sivon tovAdyiotov 16 bits kou o int givor TovAdyiotov TOGO

peyarog 6co o short int (cuvnbwmg etvon 32 bits).

e H scayoyn TindV oTig aképaleg HeTAPANTEG YiveTal Le ypnom TG cuvaptnong scanf
Kot Tov Tpocdopiot) Yed. H npdTaon

scanf( " %d", &num );

StoPalel and 1o TANKTPOAOYLO EvaV OKEPULO KoL TOV 0odidel TN LETOPAN T num.

e H extdmwon aképaiov HETOPANTOV yiveTol e Yp1ON TNG SLVAPTNONG printf Kol TV
npocdopotdv Y%d, %0, %X yio TNV EUEAVION GE JEKAOIKT), OKTAOIKT] Kot deKoeodtkn
popon, avtiotoryo. Ot mpoodiopiotég 1 (long), h (short), kot u (unsigned) tomoBetovvTon
nptv amod tovg d, o, x. H mpdtaom

printf( "dec=%d, octal=%o0, hex=%x"", num,num,num );
0o tvwoet (Bewpmvtag 0Tt 1 num AapPaver v tiun 46):

dec=46, octal=56, hex=2e

Hopoatnpnosic:

1. Ymdpyer n dvvotdomra va kabopicBel o apBpdc tov yneiov mov Bo turwbovv,

tonofet@vtoag Tov embountod apBud avapecsa oto % xor to d. Edv o opBuog eivon
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HIKPOTEPOG OO TOV amAITOVUEVO apOUd Yyneimv Tov axépatov, n emloyn 6 Ba Anedel
vroyn. Xy avtifetn mepintwon, otig Tigovdlovoeg Béoelg Oa TorobetnBobv Kkevd. '
T0 Adyo awtd, o apBudg mov tomobeteitar otov mpoodopiot %d ovopdleton
KaBoploTikd ehdyloTov TAATOVS TEdiIOV. MEe avTOV TOV TPOTO, GE dLodoYIKEG printf Ha
vrdpEer evbBuypauuion tov omotelecudtov katd omieg (PA. Ilapdderypa 5.9). Ot
TPOTACELG
printf( "dec=%1d, octal=%40, hex=%4x", num,num,num );
printf( "dec=%4d, octal=%40, hex=%4", num,num,num );
Bo TuTOCOoVY avticTo N
dec=46, octal= 56, hex= 2e
dec= 46, octal= 56, hex= 2e

2. Otav ypagetar £vog optBpdc 6tov Tyoio kKoo xmpig deKadkd 1 ekOeTIKO HEPOC, O
UETAYAMTTIOTNG TO ¥epiletan o¢ aképare otaBepd. H otabepd 245 anobnkevetol wg int,
evad M otabepd 100000 amodnkevetan g long int. EGv opioOei | otabepd 8965 wg 8965L,

0 LETAYAMTTIOTG avarykaleTon va SEGEVGEL YOO Yia long int.

Hapadeyua 2.2

Noa kotaotpwet Tpdypappa mov va eEeTdlel To KOG TOV TUTOV OKEPAUIOV.

#include <stdio.h>

#include <climits.h> // limits.h yio Tolodtepa cuotipaTo

void main()

{
int number_int=INT_MAX; // Méyiotog int: opileton 610 climits.h
short int number_short=SHRT_MAX; // Méyiotoc short int
long int number_long=LONG_MAX; // Méyiotog long integer
/* 0 telecT( sizeof divel To péyeBog evog TOmOL dedouévon
1 piog petaping */
printf( "int is %d bytes\n" sizeof(int) );
printf( "short is %d bytes\n" sizeof(short) );

printf( "long is %d bytes\n",sizeof(long) );
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printf( "\nmax int:%d min int:%d\n" ,number_int,INT _MIN );
printf( '"\nmax short:%d min short:%d\n",SHRT MAX,SHRT MIN );
printf( ""\nmax long:%d min long:%d\n" ,number_long, LONG_MIN );

ch c 2 .\TEMP‘.F rﬂg. exe

int is 4 hytes
hort is 2 bytes
long iz 4 hytes
max int:2147483647

max short:3276%7

min int:-2147483648
min short:=--32768
max long:2147483647 min long:-2147483648

s

Am6 ta amoteréopata TpokLITEL 6Tt TawTilovtan ta bytes ya int kon long, yiati otnv

Al |

ékdoon 5 ¢ Borland C++ xow pe Aetovpyikd ovotiuoto Windows 95 «oi

petayevéotepo. o int kKataAapfdaver 4 bytes.

2.2.4 TYmol TPpaypaTIKOV 0.pLOp@V

Ot mpaypotikoi apdpoi eivor or apBpoi mov dwbétovv KAooUaTIKO UEPOG Kot

exppaoviar cuvnmg 6T akdAoVOEG LoPPES:

Ap1Buoc pe dexadixa | Emotyuovikny cyucioypapio ExOctin onucioypapio
123.456 1.23456x102 1.23456e+02
0.00002 2.0x10-5 2.0e-5
50000.0 2.0x104 5.0et04

H yhoooa C dwbéter 600 tomoOLG Yo avamapdotaon mpaylatikdv opifudv. Tov
tomo float yio ap1Buovc KivnThg VITOSGTOANG OmANg akpifelag katl tov Tomo double yio

op1BOVG KIVNTNAG VITOSLOGTOANG SUTANG akpifetag.

e H dMiwon g petapintrg float 1 double axolovOel tov e€ng popuroiiouo:
float ovopo_petafintic; m.y. float plank=6.63e-34;

H ypfon tov mpocdiopiot long mpv amd tov tHmo double ypnoomoteiton yio SMAwon
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HETAPANTAG KIVNTAG VTOSIOGTOANG EKTETAUEVNC OKPIPELOC, TT.).

long double plank;

e H swoayoyn Tipdv otig HETAPANTEG KIvNTG LTOSIOOGTOANG YIVETOL HE YPMON TNG
cuvdptnong scanf Kot tov tpocdiopiot %f (float). H mpotaon

scanf( " %f", &num );
Stapalel amd 10 TANKTPOAOYI0 Evav TPOyLATIKO aptBd Kol Tov amodidel ot petafAnt

num.

e H ektimmon TpoyUatikav UETARANTOV YiveTal Le xpnomn g cuvaptnong printf Kol
TV TPOocOopteT®dV %of Yo epedvion oe dekadikn Hopen, Yoe Yo epedvion oe exbetikn
popon, kot %g yio va avatebel 6to cvotnua va emAEEeL petalhd Tv d00 TPoNYOoLUEVMY,

LE TTPOTEPUOTNTO, OTN LOPOPT HE TO HikpdTEPO MéyeDOC.

e Xg 0,TL 0POPA TO YMPO TOL KOTOAQUPAVOLV 0T HVAUn, ©¢ cuvnbiocpuévo peyéom
avaeépovtal yio. Toug pev float ta 32 bits, v Toug d¢ double ta 64 bits. @a wpénel va
onuelmOel 0T, o€ AVTIOOTOAN LLE TOVG OKEPALOVG OPIOLOVG, OEV VTTAPYEL AVTIGTOLYIO £VaL
TPOG £VOL OVALLEGO GTOVG TPOY LOTIKOVG OplOOVG KOl OTIC OEIKOVIGEIS TOVG OTIC YADCGGESG
TPOoypoUUaTIcHoV. Ot aptBpol mTov avIIGTOOVY GTOVES TPOYUOTIKOVS opldovg sivol
mpooeyyicels avtdv kot ovopdlovrar ap@poi pnyoavig, séottiog Tng aviykng vao
anelkovicBovv pe memepacuévo aplud ymeiov mpoypatikoi apifpoi mov Bempntikd
UTOPOVV Vo TTEPLEYOVY ATEPO aplOud KAACUATIKGOV Ynoiov. Xe pio petafAnt) tomov
float tov 32 bits ta 8 bits ypnoomolovvtal yio. Tov €kBETN, éva Yo TO TPOGNUO KoL TO.
vrolowma 23 yio to KAaouatikd pépog. H poper| tov apiBpov sivar n akdéiovdn:
t(.dd,...dy; )-2°
omov ta ynoio d,...d,; elvor dvodikd Kot T0 e etval 10 SeKUSIKO 1G0VVALO TOV

oktayn@ov dvadwkov ekbétn. Koatd ocduPfaon 1o d, =1. To dekadikd 16060vapo ™G
ovVOTEP® LOPONG Elvat:
23 '
i[(d1 -2’1)+(d2-2’2)+...+(d23-2’23)]-2e =42.3d, -2
i=1
Kotd ocvvéneila, pe fdon to Topamdve GOGTNHN ATEKOVIONG TO HEYEDOC TG KAAGHOTIKNAG
okpifelag evog opBuod KvnTNg vIodoToAng kKabopiletar omd TovV aplBud TV

KLOOUATIKOV ynpiov.



METABAHTEY — XTAOEPEX — I/O KONXOAAYX 2.11

O oktayAeoc vadkdg ekBEg aviiotoyei oe 2° =256 duvatéc Tyéc. Ao avTéc ot
127 divovtan og apynTikog aképatovg Kat ot vioroimeg 129 o Betucong, pe v axodiovdn
aVTIETOLYI0 SOLOSIKNG KO OEKUGIKNG TIUNGC:
€,in =(00000000), - enin = (=127
€nax =(11111111), - enax = (128);
Me Bdon to Topamdve, 1 HEYIOTN OmOALTH T TPAYUATIK®OV oplOudy Tov pmopel va
emtevyBel pe petafinrn tomov float twv 32 bits eivan (BA. [Tapdderypa 2.3):
|max| = [(1-2—‘)+(1-2-2)+...+ (1-2—23)] .28 =3.402823¢ +38
Ytoug apBpovg duming axpifelag deopevovror 64 bits, ek Tov omoiwv ta 11 divovion

oToV €kB€TN, éva 6T0 TPOGT IO Kot 52 6TO KAUGLOTIKO LEPOG.

HapoTnpnosic:

1. Onwg onueddnke oTOVE OKEPAIOVE, £TCL KOl GTOLG TPOYLOTIKOUC VTAPYEL M
dvvatotto vo kabopiodel o apBpdc Tov yneiov wov Ba ektuTmbolv, ToTobeTOVINC TOV
emBounto apOpod avapeso 6to % kot to f. Mdéiiota o apOudc Ba etvor tng popeng a.b,
HE TO a vo ONADVEL TO CLVOAMKO aplBpd TV YNEeiov — GLUTEPIAAUPOVOUEVODL TOV
TPOONHOL — KoL T0 b va dnAdvet tov aptBud tov dekadik®v yneinv. O1 Tpotdoelg

float num=46.37;

printf( "num=%38.4f, num=%12.1\n"", num,num );
fa TuTOooLVY

num= 46.3700, num= 46.4

Eivol govepd 011 oty mepintmon mov 0 apldudg Tov deKadIKOV Yyneiov mov (nrtovvrol
glvar  pikpoOTEPOG Oamd TOV  OOUTOVUEVO  YyiveToaw  oTpoyyvAomoinon (to 37

oTpoyyviomoOnie oto 40 kor wapeAneon to 0).

2. Tpaypatikoi opiBuoi 6Tmg ot
0.12 45.68 9e-5 24e09 0.0034¢-08
otav eupavifovior otov TNyaio KMOWKO OTOTEAOVV TS TPUYRATIKEG oTOOEPES.

Ocopobvtal amd 10 UETOYAOTTIOT| ©¢ double Kot deapedOVY TOV AVTIGTOLYO YDPO.

Hapadeyua 2.3
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No xotaotpwBel mpdypappo mov vo e€etdlel 10 PNKOG TOL TUTOL KIVITNG

VITOOLOIGTOANC.

#include <stdio.h>
#include <float.h>  // yia 10 6pro Tov float
void main()
{
float num_float=FLT_MAX; // Méyiotog float
double num_double=DBL_MAX; // Méyiotog double
/* 0 1eEAeoTNG Sizeof bivel To uéyehog evoc THmOV dedouEvon
1 piog petaping */
printf( "float is %d bytes\n" sizeof(float) );
printf( "double is %d bytes\n",sizeof(double) );
printf( ""\nmax float:%e min float:%e\n'" ,num_float, FLT MIN);
printf( "\nmax double:%e,min double:%e\n" num_double,DBL. MIN);

printf( "\n\nPress any key to continue" );

o | C:XTEMP\prog.exe

loat is 4 hutes -
ouble iz 8 bhytes

ax float:3.482823e+38 min float:=-1.1754%4e-38
ax double:-1.7927693e+368 min double:-2_225874e—-3088

2.3 1/0 kovoorag

H I/O xovoolog avoapépetor otTig Agttovpyieg mov yivoviol 6T0 TANKIPOAOYLO Kot

omv 086vn tov vmohoyioth. Ilépav tov printf xor scanf, mov ypnowomombnkav

TPoyouuévmg (Ko omotehovv T popeomowovuevn /O kovedlog yuoti pmopodv va
Swpdlovv kol vo TUIMOGOLV Oedopéva GE JAPOPEC LOPYPEG), VLIAPYEL Mio oepd

omA0VOTEPMY CLVOPTHGEMVY, TOV OVOTTOCCETOL OTIG EMOUEVES TAPOYPEPOVG,.
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2.3.1 Ov cuvapTtijosig getche, getch

H ocvvdaptnon getche 10falel évo yopaktmpa amd Ty KOplo €6000. AVapEVEL £mC
0tov ToTNOEl Vol TAKTPO KOl OT GUVEXELN EMOTPEPEL TNV TN TOL, EUPAvIfovTag otV
006vn 10 TANKTpO ov ot Onke. To TpwtodTLTO TNG getche eival To aKOAoVOO:

int getche(void);
Kol To apyeio kePaAidog tng cvvaptnong Ppicketal oto conio.h.

H getche emotpéper pev évav axépoio aAld to byte yapning taéng sivor owtd mov
nepi€yel tov yopaxtpa. H ypnon axepaiov yivetoar yio Adyovg cvufatdétmrog e Tov
apyko petayrottiot g UNIX C.

H ocvvaptnon getch amotelel maparilayn tng getche ko Ppicketan eniong oto conio.h.
Agrtovpyel 6mwg axpipog n getche, ne ™ dweopd 6tL M getch dev epgavilel Tov

TAnKTporloynBévta yapaxTipa oty 00ovn.

2.3.2 H cvvaptnon getchar

H ocvvaptnon getchar (get character) dafdlel éva yopoktipa omd v KOpLo £i6060
Kol ToV EMOTPEPEL oT0 TTPdypauua. Amoterel mapaiiayn g gefche. Eivar n opyum
ovvaptnon 16600V yopaxtipwv Kot faciletor oto UNIX. To mpofAnua pe tn cuvaptnon
ovt givorl 6T Kpatd TNV €16000 OTNV TEPLOYN TPOSOPIVIG amobnkevong péypt va dobel
emovopopd kepaAng. 'Etol, petd v emotpogn g getchar mepiuévouv €vag 1
TEPLGGOTEPOL YOPOUKTNPES GTNV OVPA E1GOO0V.

To mpwtodTLTO NG getchar glvar To akOLovHO:

int getchar(void);

ka1 To apyeio keparidog tng cvvaptnong Ppicketol oto stdio.h.

2.3.3 H ovvaptnon putchar

H ovvdptnon putchar (put character) eppaviCer otnv 006vn 10 YOPOKTAPO TOV EYEL OC
opioua (m.y. ¢), otnv Tp€yovca BEon Tov dpouéa. To TpwtdTLTO TNG putchar civor:
int putchar(int c);
H putchar emotpépel pev évav aképato oAAd o byte yaunAng tééne eivar avtd mwov
TEPIEYEL TO YopokTNpa. Onwc cuvéEPN Kot HE TIG TPONYOVUEVES GLVOPTNGELS, 1 ¥PNON
akepaimv yivetar yio Adyovg cuopfatotntog pe tov apyikd petaylmttiot) e UNIX C.

To apyelo kepaAidog tng cvvaptnong putchar Bpicketon 610 stdio.h.
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2.3.4  H ovvaptnon kbhit

H ovvaptnon kbhit (keyboard hit) ehéyyetl katd TOGOV 0 YPNOTNG £XEL TATHOEL KATOLO0
TAKTpo. EQdcov £yel matnoel KAmolo TANKTPO 1 GLVAPTNOT EMOTPEPEL MG aANnOnG, oF
avtifetn mepintoon emoTpépel g yevdng. H ovvdpmmon kbhit ypnouonoteiton kopimg
Y10l Vo, S10KOTTEL O YPNOTNG TO TPOYPOLLLO KOTA TO dOKOVV.

To npwtdTLTo TG kbhit civou:
int kbhit(void);
To apyeio xkepaiidag g cvvdptong kbhit Ppioketon 610 conio.h. Tlapodeiypota 6mov

yiveron ypnom g kbhit. 8o mapovclocBodv 6T GLVEYELQ.

Hapaderyua 2.4

To axdAovBo TPOYPOLLLLL TAIPVEL YOUPAKTPES OO TO TANKTPOAOYIO KOl LETUTPETEL T,
KeQoAaio ypdupato o MIKpO Kot Tovpmoiy. To mwpdypoappo  tepuoTilel  poMg
minktporoynOel pia tedeia (). To apyelo kepalidog ctype.h amorteiton yio T GuVApPTNON
islower, mov aAnbevel €dv 10 OpIOUG TG €lval GE LKPA YPAUUOTO, KOl TIG CUVOPTNGELG

toupper, tolower, Tov petacynuatiCovv ta ypduuaw.2

#include <stdio.h>
#include <conio.h>
#include <ctype.h>
void main()
{
char ch;
printf( ""Start writing letters without enter\n\n" );
do
{
ch=getche();
printf( " -> ",ch );

if (islower(ch)) putchar(toupper(ch));

2 0 avoyv@eTNG KOASITAL VO TAPOKGUYEL TV ETAVOATTICY TPOTOCT Kat TV V1d cuVONKY Stakhddmon. O
peketnBovv ektevag apydtepa.
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else putchar(tolower(ch));
printf( "\n" );
}
while (ch!="."); // TéhOC TPOYPAUUOTOG pE '

(2% c A '\TEMP\.png. exe

tart writing letters without enter i‘
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Kepdlono 3

TEAEXTEYX - EKOPAYXEIX

3.1 Opiopoi — onperoypagieg

O teheotég (operators) elval cOuPoro M AEEEIC OV AVATOPIOTOVV GUYKEKPIUEVES
dtepyacieg, ol omoieg ektelobvion emi €vog M meplocoTep®V dedouévmv. Ta dedopéva
KaAoOvTon TeAesTéOL (operands) kou umTopovv va givor petaPAntéc, otabepéc 1 axoun Kot
KANOEI GLVOPTNCEWDV.

O1 1eleaTéC XPNOYLOTOLOVVTOL Y0 TO GYNHOTICUO eKQphoewv. Mia ékepaon, v Yével,
OmOTEAEITAL OO €VOV 1) TEPLOGOTEPOLG TEAECTEOVG KOl OO EVOV 1 TEPLOGOTEPOVLS
tereotés. Kdabe Exppoon £xel pia tiun, 1 omoio vroAoyileton pe opiopévoug kovoves. I
TapAadeyo, oty ékepacn num+12 o yopokpog + avomaploTd Tr dlEPyacio TNng
Tpocheomg Twv 500 TEAESTEMV, 01 0Toio1 €ival 1 peTafANT] num Kot 1) otafepd 12.

O teleotég TalvopovvTol, ovaloyo pe Ttov aplBud TV TEAESTEWMV GTOLS OTOI0VLG
dpovv, og povadioiovg (unary), dvadikovg (binary) kot Tpradikovg (ternary). Mio dgvtepn
Katnyoplomoinon emteheiton pe Pdon 1N Oigpyacio. mov ekTEAODV, 0ONYDVIOG OTIG

Kot yopieg Tov mwivaka 3.1:

Katnyopia Evoeiktikoi TeAeoTEG
ApBuntikol + - %
Aoywol && || !
2voyeTtoTikol > >= == I=
Awyeipiong bits > & ! A
Awyeipiong pvnung &[] . >

MMivexag 3.1  Kawnpyopicg telearcrv

Ta oopPora tv cuvnBéotepwv dvadikmv telectmv otn C mapatiBeviol 6Tov Tivaka,

OV KOAOLOEL:
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AVaOIKOG TELEGTIG Xopporo AV0OOIKOG TELEGTIG Xopporo
Mikpotepo < Tpocheon +
pkpdtepo 1 ico <= apaipeon -
Too == TOAATANGIOC LOG *
Adpopo I= daipeon mpoyHOTIKOY /
Meyahivtepo > TMATKO d10ipeEONC OKEPOU®Y /
Meyahitepo 1| ico >= voAOITo Sraipeong akepaiov %

MMivokag 3.2 Zdufola dvadikwv teleotwv

21 ovvéyeln Tov Keeaiaiov Ba peretnBolv o1 GUVNOECGTEPOL TV TEAEGTOV EVD Y10

evoelex HEAETN O AVayVMOTNG UTOPEL va avaTpégel otnv avapopd [3].

3.1.1 Inuewoypopic

H yAoooa C diver T duvotdTnTa Vo EMTVYYXAVOVTOL SOPOPETIKES AEITOVPYiEG OTNV
010 €kppaon avaroya pe T BEom TV TELEGTMOV AVANLESH GTOVG TEAECTEOVC. 1ol TO AdyO
avtd £youv avamtuydel TpeLg oNUEIOYPAPIES Y10 TOVG dVASIKOVG TEAECTEG:

e H onueoypagpio évleons M évfetov tedeot (infix notation), 6tav o TEAEOTNG
tomofeteital peta&d TV TEAEGTEMV GTOVG OTOI0VG EVEPYEL, OTMOC GTNV EKPPOOT X+Y.

e H onuewoypooio mpobeons N mpomopevduevov tedeoty (prefix notation), dtav avtoc
Tomofeteitanl TPV 0md TOVE TEAECTEOVS, ONMMG OTNV EKPPOc +X Y.

e H onueloypoaeioa mapeirxouevov teieotny (postfix notation), O0tov 0 TEAEOTNG

tomofeTeiTal LETA OO TOVG TEAEGTEOVG, OTTMOC GTNV EKPPOOT) X y+.

Hopoatnpnoesic:

1. Ot 1ekeotéc elvon TPOTIUOTEPO VO, U1 YPNOUYOTOOVVIOL GE LEKTOVS TOTOVG. [
TAPAdEY LA, 1) EKPPOOT

out_int =myl_int + my2_int
dev Topovctaletl kavévo TpOPAN L0, GE OVTIOIOTOAN HE TOV aKOAOVOO UEIKTO TVTO

out_float = my_double / my_int

2.  Zm C vmhpyet dibxpion avapeoa otn dwaipeon axepainv kot otn dwipeomn apBumv

KWVITHG VTOJIOOTOANG. 2T J10ipECT] OKEPAIMV TO OMOTEAES A Eivon TO TMAMKO, 7). 5/2=2.

T'o vo AngBel o¢ arotédecpa aplBudg KV VITOSLOGTOANG, TOVAGYLIGTOV EVAG OO TOVG

TEAEOTEOVG TPETMEL VOl Etvor aplOUOc Kivnng vmodotoAns:  5.0/2 vworoyileTal mg 2.5
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3.2 Katnyopisg ekppdoemv g C — APOTEPAOTNTA KAl TPOCETULPLGTIKOTNTA

Ot ekppdoeig g C umopolv va Kotatoyohv OTIC TAPUKATM KoTYoples:
o Xralbepéc exppacers. Eivol ekppdoelc mov mepiéyovy povo otabepég TéG.
o AKEpouES eKQPPOGEIS KOl EKPPACELS KIVHTHG vrodlactoiljs. Eivar ekppdoglg, ot
omoleg HETA amd OAEG TIC GUECEC KOl EUUECEG LETATPOTEG TOMOV OivOouv OTOTEAEGHO
OKEPOLOL TOHTTOV 1) TUTTOV KIVNTG VITOSIOGTOANG, AVTIIGTOLYOL.
o Erxgppdoceis deixty. Eivar exoppdoeig pe tun pio oevbovon. Ileptrapfdavouv
petaPAntég deiktn, tov tehectn devbuvong (&), areoplOunTikég otabepéc kot ovopata
TWVAK®V.

O vmoAoywopdg piog €kepaocng dgv givon mavtote amhn vmobeon, Wiaitepo otV
nepintoon mov vrapyovv £vBeteg (nested) ek@pacels, oNAadn ekEPACGEC OV givol
QPOMOCLEVEC PHECA GE AALEG. ZTNV EKPPOOT

(nt5)<=2) && q)
N ékppaocn n+5 givar poMacpévn oty ékepact (n+5)<=a, 1 onoia pe TN oelpd TS givon
QOOMOCUEVN 6T GUVOMKTY EkepaocT]. Mia dAAN TepITTOOTN SVGYEPELNG GTOV VITOAOYIGHO
glvar n dwdoykn mapdbeon tedectdv: 7*8-2, n omola pmwopel va vroloyichel gite wg
(7%8)-2=54 cite wg 7*(8-2)=42, 0dnymdvTtag 0€ SPOPETIKA ATOTELECUATOL.

IMa va avtipetomoBovv ot avatépo duoyépetes £xel vioBetnBel pia celpd eQapproyng
TOV TEAEOTOV, 1 emovopalouevn e@appootikny o€pd (applicative order), m omoia
ompileTon 6TIG EVVOIEG TNG TPOTEPULOTTAS (precedence) Kot TNG TPOGETULPLOTIKOTNTOG
(associativity) TV TEAEGTOV.

Ot 1eheotéc Ta&VOLOUVTIOL OF EMIMESD TPOTEPAOTNTOG, HE TN ovuPacn Ot o1
TEAEOTEG VYNAOTEPOV EMTESOV TPOTEPALOTNTOG OPOVV EML TOV TEAECTEWV TPV OO TOVG
TEAEOTEG YOUNAOTEPOV EMTEIOV.

H dmoapén nepiocdtepmv TeAE0TOV GTO 1010 EMIMESO MPOTEPAUATNTOC EMPAAAEL TOV
TPOGOOPIGUO TNG KATEVOVVONG EPAPROYNG, e TNV KaTeEDBVVOT 0md T 0PLoTEPE TPOG TA,
de&1d va  eival evupvtepa  ypnoyomolovpevn. ‘Evag teAeotig KoAgitol aplioTePT)S
npooceTaipieTikoTnTtog (left associative), Otav o€ ekQPACES TOVL TEPLEYOLV TOALA
OTIYUIOTUTIO TOV TEAESTY| 1| opadomoinon yivetan amd ta apiotepd mpog ta 0ekid. 'Etot, 1
éxeppaon 10-8-2 vmoroyiletar ¢ (10-8)-2. Ouv tehectéc +,-,*%,/ eivar dhor apiotepng

TPOGETALPIOTIKOTITOG.
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Mo ™ C mopdderypo 0€E16C TPOCETUPIGTIKOTTAS ATOTEAEL 1] VYOO GE SUVALN
Kol 0 TeEAeotg avdbeong (=). v ékepoon numl=num2=10 spapupdletor mpmdTo, 0
0e&16¢ tedeoc avabeong, pe amotélecua 1 num2 vo amokthosl v T 10, wot
akorlovBwg epapudletar o aplotepds telectNG avdbeons, €161 mwote n numl e&icdveron
pe ) num?2 kot aroktd v tiun 10.

H mpotepardomto Ko 10 €i00G TPOCETAPICTIKOTNTAG TOV TEAECTOV TopatiBevion

otov mivaxo 3.3, Omov ot terectég €yovv TtomobetnOel pe oepd  eBivovcag

TPOTEPALOTNTOG:
Teheotég Eidog TpoceTa1ploTikéTNTOG
o1 - oo aploTePd TPOG Ta deEd
'7 4+ -- + - % & (TOmog) sizeof amo 6e€1d TPOG TOL aPLoTEPA
* | % (apiBuntikol TelecTES) amd oprotepd mPog ta Sl
+ - (ap1Buntiroi telecTég) »
<< >> »
< <= > >= »
== 1 = »
& »
A »
| »
&& »
I »
?: amd de&1d Tpog To aploTepd
= += = *= Y= &= A= |= <<= >>= »
. oo aploTePd TPOG Ta deEd

Mivaxkag 3.3  IIpotepaidtyo kot TPOGETUIPLOTIKOTHTO. TEAECTWY

Me Baon ta mpooavaeepBivia, stvar TPOEAVEG OTL e TOVG KOVOVES TPOTEPALOTNTAG
KOl TPOGETOPIOTIKOTNTAG OEV €lval omopaitntn 1 yxpnon mopevBécemv yi 1OV
TPOGOOPIGUO TOV TPOTOV VAOAOYIOUOD TG TNG TOV ekepdoemv. Qotdco, ol
TAPEVOESELS YPTOILOTOLOVVTOL Y10, TOVS 0KOAOLOOVG AOYOVG:
o [ va Tpoodoptobel CLYKEKPLUEVT) GEIPA EPUPLOYNS, OGS oTNV EkppaocT (2-3)*4.
e o vo xotootel pio Ekepocn gvavayvootn, onwg oty ékepaoct 2-(3*4), napd to
YEYOVOG OTL GTNV TEAELTOLN TEPINTOOT OTOTEAEL TAEOVAGLO.

Xmv mepintoon évletov mapevhicewv 0 HETAYAMTTIONS £Qopudlel mpoto TIg
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eontepkég mapeviéoeic. [a mapevBéoeig Opmg mov Ppickoviar oto 1610 Babog EvBeong,

dev opileTaon 1 GEPA VTOAOYIGLOV.

Hapaderyua 3.1

Me ypnon tov wivaxo 3.3 vo vwodoylsBovv ot ekppacElc:
o) x=17-2*8
B) y=17-2-8

a) x=17-2*8), x=1
P y=(Q17-2)-8,y=7

3.3 Tekeotég avENoNg ko peimong

O teleotnc avénong (increment operator) cupPoAiletonr ++. Me yprion avtov TOL
TEAESTN M £KEPOcT] num = num + 15 yiveton num ++;
Avrictolya, o tedeotng peimong (decrement operator) cupoAileTon == Kot 1 EKPPOoT

num = num - 1; yivetow num --;

Hapaderyua 3.2

[Tpomopevodpevol Kol TOPEAKOUEVOL TEAECTEG povadiaiag avénong kol peimong: vo

VTOA0YIG000UV 01 TYES TV X Kol Y OTIG aKOA0VOEG d1adoyIkéG EKPPACELS.

Mpétaon TN X Ty
int x =10,y =20; 10 20
++ x5 11 20
y =--X; 10 10
y=x--+Yy; 9 20

y=y—Xx++; 10 11




3.6 IIPOI'PAMMATIEMOX I

Hapadeyua 3.3

Noa pocdioptebei Ty TOV X KoL Z PETA TNV EKTEAEST KAOE piog amd TIC TUPUKAT®
TPOTAGELG, DEMPOVTOC OTL TPV TNV EKTEAEOT] TNG KAOE TPOTUGTG O TIHEG T®V X Koy givot
70 10 ko To 20 avrictovyo.

a) z=++x+y;
B) z=-x+y;
Y) zZ=xt++Yy;

) z=x-+tYy;

XMV TEPINTMOTN TOL TPOTOPEVOUEVOD TEAECTH, TO GUCTNUO TPMTO EKTEAEL TNV
avénon 1 pelwomn Kot LETE XPNOIULOTOLEL TN VEX TN TNG LETAPANTIAG GTOV VITOAOYIOUO TNG
TINg TG €xppoong (mpotdoelg o kal f). Avtifeta, oty mepinTtmon ToL TAPEAKOUEVOL
TEAEGTI| TO GUOTNUA TPAOTA YPNCUOTOLEL TV TN TNG LETAPANTAG VIO TOV VTOAOYIGUO TNG
TIUNG NG EKEPOAOTG KOl HETA eKTEAEL TNV avénon M pelwon Tng TUng TG UETAPANTNG

(mpotdoelg y Kot 9).

MpoéTaon TN X TN Z
Z=++x+y; 11 31
Z=-x+y; 9 29
Z=x+++y; 11 30
Z=x-+Yy; 9 30

3.4 Teheotég avabeong

Ot teheotég avabeong (assignment operators) ekteloOV KAmold TPasn ovApeso GTovg
TEAEGTEOVG KOl EKYOPOVV TO OTMOTEAEGLO GE VOV OO TOVG TEAEGTEOVG:
o x*=10; extelel v mpdEN ToL TOAAATAACIOCUOD METOED TV X Kot 10 Kou exywpel
TO OMOTEAEGLO GTOV TEAECTEO X. AVTIoTOXEL OTNY TTPpOTOIo X =X * 10;
o x*=y+1; Avriotoyei oty npdtacn X =X * (y + 1); Kt 0yl oV TpdTACcN
X=x*y+1;

Teheotég avabeong dnpiovpyobv Ki o1 TEAECTEG dloyeipiong dvadikdv ynoeiov (bitwise
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operators). Ot TeAeoTéG QVTOL lval: >>= <<= &= "= |=.

Ou tedeotég avabeong poll pe tovg teheotés avénong/ueimong yivovior ottia
dnuovpyiog mopevepyelidv (side effects), yio 10 Adyo avtd avapépovrar Kol oG
napevepyoi TeleoTég (side effect operators). O mapevepyeleg oVTEG £XOVV OG OMOTELEG L
TNV anmPOGOIOPIGTY| GUUTEPLPOPE TOV CLGTHUATOC MG TPOG TOV TPOTO VITOAOYIGHLOV TG

TING TG HETAPANTNG i o€ exppaocelg omwe: i =nli++]; 1 i=++ + 1;

3.5 XvoyeTioTikol TELEOTES

O ovoyeniotikol tedeotég (relational operators) cvykpivovv dvo tereotéovg. Ot

Backoi TehecTéC TG KOt yopiog avthg Topatifevtol otov mivaxo 3.4:

Tereotng Apéon
< HiKpOTEPO OO
> LeYAADTEPO OO
<= HKpOTEPO 1 150V ATd
>= LeyaAdTEPO M IGO0V OO
== Too
1= dtdpopo

Mivaxkag 3.4  Jvoyetiotikoi tedeotés

To amotéleopo TG ¥PNONG TOV CLGYETICTIKOV TELecT®V eivan gite AAHOEX (true)
eite YEYAEZX (false). I'a mapdaderypa, n i g €kepaong (3 < 2) sivor yeudng evo 1
TN ™G Ekepaong (2 == 2) givar ainodng.

>m C (xou oe mOAAEG GAAeC YAMOOEG TPOYpOUpOTIGHOD) 1 Ty AAHOHZ

avtiotoryel otov axépato 1 ko n tiu YEYAHY avtictoyel otov axépaio 0.

Hopomipnoen:  Zvykpivovtag Tovg oplOUnTIKovg UE TOVG GLGYETIOTIKOVS TEAEGTEG
TPOKVTTEL OTL KOl 01 SVO ¥PNGIULOTOL0HV aplfUnTIKEG £16050V¢, m.y. (num + 10) ko (num
< 10), 6mov num givon pio oxépora petafAnti. Qotd660o o1 apBunTiKol TEAECTEG pmopohv
va dadcovv wg ££0d0 omolodnmote apBuo (yio kdOe Tiun Tov num 1 tpodTact (num + 10)
Otvel pia GAAN TYUN) EVO 01 GLUGYETIOTIKEG TEAECTEG ExouV ditiun €000 (Yo KaOe Tiun Tov
num pikpotepn tov 10 n mpdtacn (num < 10) diver TRUE (1) ko yio Oheg T1G GAAES TYHEG
tov num divel FALSE (0)).
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3.6 Aoywkoi TeleoTEG

Ot Aoywkoi TEAe0TEC dpoVV €M €VOC 1 6V0 TEAESTE®V Kot Agltovpyovv pe PBdon
dttiun diyeppa Boole. Toco ot eicodol 660 Kot ot £E0dot pmopovv va AdBovv povo 600
tipég, TRUE xat FALSE. Ot teheotéc g katnyopiag avtng mapatibevtal otov mivaxa 3.5

evd otov mivaxa 3.6 meptypdpetar o TpOTOg Aettovpyiog Tovg (Tivakag aindeiog):

Teleotg Apaon
&& Aoywo AND
| Aoywké OR

! Aoyucd NOT

Mivakac 3.5 Aoyikoi teleorés

p q p&&q pllq p
T T T F
T F F T
F T F T T
F F F F

Mivaxag 3.6  ITivoxog olnBeiog

Hapaderyua 3.4

IMa x =10 ko1 y = -8 va, vtoloyioBolv o1 EKPPAcELS:
o) (x+5)<(12-y)
P (>3 (y>10)

AVTIOKOI6TOVTOG TIC optOUNTIKES TILES TPOKVTTEL:
a) (10+5)<(12-(-8)) > 15<20 > TRUE
B) (10>5)| (-8>10) > (TRUE)| (FALSE) > TRUE

3.7 Mgzratponéc TORMV

Otov évog teEleotNc €xel TEAEOTEOVG OLOPOPETIKOV TOTWOV OeS0UEVOY, OVTOL
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petatpémovtan og gviaio tomo. H petatponn gite yivetan ovtopato and Tov VITOAOYIOTH,
omote kaAgitor vwovoovpevn (implicit conversion), €iTe QUECH OO TOV TPOYPUUUATIOTN,

omote koAgiton pnTN (explicit conversion).

3.7.1 Y7TovooOuEVES HETATPOTES

Ot VoVoOoUHEVES UETATPOTES OLELKOAVVOLV TNV EPYACIO TOV TPOYPOUUOTIOTY], O
omoiog opwg Ba mpémet o€ KAbe Tepintwon va yvopilel Tig cuvéneleg piag petatponng.
TAPAdEY LA, 1) EKPPOOT

3.0+1/2
d¢ diver iun 3.5, dmwg mbovov vo frav avopevopevo, aAld 3.0.

H dwdwkaocio tng avtopatng petatponng otnpiletal otovg akoAovdoug Kavoves:

o Xg xaBe mpdln mov vmdpyovv Svo TOMOL OedoUEVEV, O OTEVOTEPOG TUTOC
UETOTPENETAL GTOV EVPVTEPO YOPIC VO VTTAPYEL ATMAELD, TANPOPOPING.
e O timot ¢ yAmwocog ta&vopovvral oviiloyo pe to pEyeboc e UviuNg Tov
ATOLTOVV Y10, A0 KEVOT), OTTMOG TOPAUKATM

char < int < long < float < double
O t0moc unsigned akoAovdel Tov avTiGTOLYO TPOGUAGHUEVO TOTO.
e DOlot o petayrottiotég e C 6tav vroroyilovv aplOunTikég EKQPACEIC LETUTPETOVY

avtopato Tov tomo char og int kon 1o float og double.

Hapaderyua 3.5

Noa peremndel to akdAovBo mpdypappLoL:

#include <stdio.h>
void main()
{
char ch;
int i;
float fl;
fl=i=ch="A"; // (1)
printf( "ch=%c, i=%d, f1=%2.2f,\n" ,ch,i,fl );
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ch=ch+1; // (2)

i=f1+2*ch; // (3)

f=2.0*%ch+i; // (4)

printf( ""ch=%c, i=%d, fI=%2.2f,\n",ch,i,fl );

e | C:\TEMP\prog.exe

ch=A, i=bb, fl=65.HH, -
ch=B. i=197. £1=327._60,

< o

1): O yopoktinpog 'A' amobnkeveton ¢ yopoktipag otn petofint ch. H
petafAnt) i Aopfdaver v T tov oképatov amd TN petatpony Tov 'A' (65), evod 1
petafint) fl Aappdver v 1M Tov apOLOY KIVINTHG VTOSIICTOANG TOV TPOEPYETOL A0

10 65 (65.00).

(2): H mpocBeon e povadog yiveror oty aképaia i tov 'A'. To amotéiecua
(66) avtiotoryet oto yopaxtipa 'B', 0 omoiog amobniedetan otn petafinty ch.
3): H mpdén diver 2%66+65.00=197.00. To amotélecpa petatpéneton og int (197)

Ko amofnkeveTon otn petafant i

4): H wpaén diver 2.0¥66+197=329.00 (o1 apiBpoi int perorpémovror o€ float). To

amotéAeopa amofnkevetan otn petafintn fl.

3.7.2 Pntéc peratponéc — 1ehecTi|C typecast

Extog and tic oavtopateg petatponéc 1 C emttpénel pntég petatponéc piog tiung o
€va, S10popeTIKO TOTO dedouévov. H dwadikacio ovopdletolr mpocappoyn 1 ekpayeio
(casting) ko1 O TEAEOTNG WETATPOMNG TOMOL 1 cast TEAEGTNG, OMWG amoKOAgiTal, €ivol
povodioiog ki £xel ™ Hopen (Tdmog dedousvav), m.y. (float). Tomobeteital prpootd amod
pio EKEPOoT Y10 Vo LETATPEYEL TNV TIUN TNG OTOV TEPIKAEIONEVO o€ TapevBEoelg TOTO:

int Lj;
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float f1,£2,£3;

i=5; j=2;

fl=i/j+0.5; /* Amotéheopa: 2.5 */
f2 = (float)i/(float)j + 0.5; /* Amotéleopa: 3.0 */
f3 =1i/j+ 0.5; /* Amotéleopa: 2.5 */

3.8 Teheotig sizeof

O 1eAeoctnC sizeof sivan povadiaiog Kot Opa 6€ dV0 THTOVE OEOOUEVMV:
o) o€ EKQpaom, .. sizeof(x+y)
B) og 1Omo dedopévmv, Ty. sizeof(int)

Ye «k6Be mepintoon emoTpépel Tov aplfud twv bytes mov N TN TG EKEPAONS 1 O
TOToG TV dedopévav Katarapfavel otn uvnun. [pocoyn Oa npénel va 600l 6To YEYOVOG

0Tl 10 ovotnuo dev_vmoAoyiler v TN TG €Kepaocng ki €tol mbavn Vmapén

TOPEVEPYELDY OO TOVG TELECTEG OE ONUIOVPYEL TOPEVEPYELES OTT AELTOVPYiN TNG Sizeof.



Kepdioo 4

EAEI'XOX POHX —
MHNPOTAXEIX YIIO XYNOHKH ATAKAAAQYXHX

4.1 "Eleyyog pong

Tao mpoypdppoata amotelodvior ond TPOTACELS, Ol OmMoieg e€KTEAOVVTOL pE KAmoln
oelpd. O mo cvvnOioUEVOC TPOTOG EKTEAEOTC EIval O 0KOAOVOLIKOG: dVO 1| TEPIGGATEPES
TPOTACELG Ppiokovtal SOTETAYUEVEG 1 Mot HETE TNV GAAN KOl EKTEAOVVTOL S10O0)IKA,

omm¢ eaiveral oto oynua 4.1.

Y. 4.1  Axolovbiaxy extédean mpotaoewv

Q061660 opiopéves Popég emParietar va Yivouv Aoyikég emAoyEg (e ¥pNon AOYIK®OV
TEAECTAOV KOl TEAEGTAOV GLOYETIONG). Edv .y, meptypapoTay 11 6MCTH GUUTEPLPOPE EVOG
elo0 UMPOGTA GE £VOL PMOTEIVO ONUATOOOTN, Ba TPpoékuTTE 1) AKOAOLON TPOTOUON:

EAN o7o onuarodorn ppickeror o ' PHIOPHXY
TOTE umopéeis va oracyicels Ty 000
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AAAIQY wepiueve aiiayn TO0 GHUATOOOTH

I'o va emitevybel omoladnmote Sl0PopPoOmOincn amd TNV O0KOAOVOOKY eKTEAEOT
OTOTOVVTOL EOKEC KOTAOKEVEG. OPIGUEVEG OMO OVTEG TIG KATOOKEVLEC Slacpaiilovy
TAVTOYPOVA. TN OOUNGT) TOV TPOYPALUATOS, HE KUPLO GTOYO: 1 OOUN TOL TNyaiov KMo
va pog Ponbd va katavoncovpe Tt KAVEL T0 Tpdypappo. Ot KOTAGKELEG dl0KPIvovTal O
dv0 Paocikég Katnyopiec:
1) v omo covOijry diaxiddwaen (conditional branching)
2) v eravainyn (looping)
H npod kotnyopio Bo amoTeAécel avTIKEILEVO TOV TAPOVTOG KEPAAAIOV EVD M dEVTEPT

Katnyopia Oa pehetnOei 610 EMOUEVO KEQAAMLO.

4.2 Emektiki] ektéheon TpoTdoemv

2115 YADOGES TPOYPOULATIOHOD pio mpdtacn SokAddwong mepiéyel Evav aptBpd
VIOTPOTACEWMV, OO TIG OMoieg eMAEYETAL Yo ekTédeon uovo pio. H mpodtoon if, mov
GLUVOAVTATOL G TOAAEG YAMGGES TPOYPOUUOTIGHOD, givan 1| TAEOV YVOOTH TPATACT] AVTNG
™G Katnyopiog Ki £(EL TNV TOPAKAT® HLOPPN:

if E then II1 else 112

210 oynuo 4.20 avamoplotdtal 1 wopandve mpodtact. Eivor mpoeavég ot gival
TPOTOON oG €16600v — piog €£0d0v. O EAeYX0C TOV TPOYPAUUATOG EIGEPYETOL OO TO
onueio otnv Kopven, vroroyiletor n Tyun g Aoyikng npdtacng E kai, Eav elvar ainong,
emAéyeton yo ektédeon n tpotaon I, dwapopetikd n I12. e kabe nepintwon, o EAeYYOG
UETAPEPETOL OTO EVOL KO LOVOIIKO oMUELD €£0D0V GTO KATM HEPOC TOV SLAYPALLLOTOG,

Y10 oynuo 4.2B mapovctdleTonr 1 YEVIKELON NG TPONYOVUEVNG TEPIMTMOONG, 1
EMAEKTIKT EKTEAECT TOAMAGDV TTPOTAGE®V, OOV HAMGTO VIAPYEL EvOeon, dnAad| VIdpyEL
dtokAddwon péca o dakAadwor. O QOPHOAIGUOC Yo TNV TEPIMTOON ovTH &ival 0
axoiovBog:

if E1 then I11

else if E2 then I12

else I10
O Moyikég ekppdoelc vToAoyiloviol GEPLOKA Kol 1 TPOTN Tov Bo dMoel aAndn Ty
oonyel oty ektéleon g avtiotoyng npdtaons. Edv kapio amd Tic AoYIKéC eKQPACELS 0

dmaoel aAndn Ty, extereiton n I10.
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H mpotaon if Boociler v emhoyn g o Aoyikn €K@pacn. YTAPYOUV KOTAGKEVEG
0TI OTMOleG M AmOPOOT] EMAOYNG Kol €kTéEAEOTG MpoTaong Paciletan oe dAhov TOTOL
ekppaoels, onmg cvpfaivel pe ) switch g C, oty omola N emthoyn yiverol péca ond
éva, obvoho auolPaio amokAeldpevey emAoynv, Omwg Oo oavoivbel oe emduevn

TPAYPOPO.

true

v
-9
true @

4 Y Y

(o) [(m o)

e %f | |

(o) Ao mpotaceig (B) [olAlés mpotdoeis ue évOeon

2y 4.1 Emlextikn extéleon npotdoemv

Hapaderyua 4.1

Na zweprypogei pe yevdokmowo 1 dlgpyacio. OV MPEMEL VO aKOAOLONGEL ©
VTOAOYIOTNG Y10 VO JUMIOTOGEL KATA TOG0 €va dedopévo £tog givarl dioekto 1 Oyt Na

ypnopomromn0ei n kotackeovn if — else.

Edv avamapoaoctobel 10 €rog pe NV oxépoto UETOPANT year Kol O TEAECTNG
vroloirov (modulo) pe to cdopforo %, n meprypaen pmopet va yivel wg akorlovbwmg:
IF ((year % 400) == 0) THEN 7o ¢10¢ €ivan diocekto
ELSE IF ((year % 100) == 0) THEN 7o £t0g d¢€Vv €ivar dicekTo
ELSE IF ((year % 4) == 0) THEN 7o étog €ivol 0icEKTO

ELSE 7o £¢tog d¢v givan dicekTo
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4.3 Y76 ocvvOikn dwkradwon if — else

>m C n vrd ovvOnkn SokAGdwon if €xel oTN YEVIKN TEPIMTMOOTN TNV aKOA0VON

ovvtaén:
if (ovvBijxn)
{
APOTACEIG;
/
else
{
APOTACEIGS
/

H if amoteleiton amd tpio TunpaTo:
e  To Tpipa g ovvON KNG, Tov akolovbel T AEEN if.
e To alnbig Tpupa, mov axorovBel T AEEN if ko exteeital 6tov 1 cuVONKN €lval
aAnonc.
o To yevdég Tpa — epOGOV VIAPYEL — TOV aKoAoLOel T AEEN else kan extedeiton
otav 1 GLVON KN ivorl YevdnG.

Ortov 10 if, else oxolovBei pio povo TpdTao, T0 AYKIOTPA TEPITTEVOVY, OGTOCO EIvaL
opbn TPOYPOUUOTIOTIKY TOKTIKN Vo, Tomofetodvtal mavtote, oapevog HEV Yo va
KOTOOTHOOVY TOV K®MOIKO ELOVAYVOOTO OQETEPOL O YO Vo amoTpEYyovv Adbn oe

EPInTOON TOL TPOoTEGOHV K AAAEG TTPOTAGEIS 6TO AANDBEG 1) TO WELOES TUN LA

Hapotnpniosic:

1. Mepwéc popég dev vmapyet else, Onhodn dev VITAPYEL YEVOEC TUNIL
if (gas_tank _empty == TRUE) fill_up_tank();
Edv n ocuvOnkn eivon yevdng (m.y. to vrendlito g Peviivng eivon ade10) o€ yiveton Kopio

gvEpYELD.

2. Otav vadpyovv meprocdTEPE amd VO TUNLATO KOl ATOITOVVTAL EVOETES TPOTAGELC
if/else, to (gbyoc

else { if (cvvOkn) { npotdceig; } }
UTOPEL VO 0TIKOTOGTAOEL LE TNV TEPIOCTOTEPO ELAVAYVOGTN LOPON:

else if (covOikn) { mpotdoceig; }
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H avotépo popen ovopdletor khipaka if — else — if. 1n yevikn| mepintmon £yl v

akdAovOn cuvtaén:

if (cvvOrxn)
{

APOTAOCELS;
/
else if (cvvOijrn)
{

TPOTAOCELS;
/
else if (cvvOijxn)
{

TPOTAOCEIS;
/
else
{

APOTAOCELS;
/

Hapadeyua 4.2

Noa eleyyBet katd OGOV To aKOA0VON TUNUATO KOSTKO EIVOL AEITOVPYIKE 1GOSVVALLOL.

int maria, petros; int maria, petros;

maria = 15; maria = 15;

petros = maria +3; petros = maria +3;

if (maria<2) maria *=2; if (maria <20) maria *=2;

else petros = 1700; if ( maria >=20) petros = 1700;
printf( ""petros = %d\n",petros ); printf( "petros = %d\n",petros );

Ot TpmdTeC MEVTE YPOUUEG TOV OVO TUNUATOV KOdwko eivar d1eg, 610 TEAOG TV
omoicv N peTaPfAnTéc maria kou petros xovv AdPet tig Tipég 30 ko 18, avrictoyo. Xtnv

£€KTN YPOUUN VITAPYEL SLOPOPOTOINCT): GTO TPDOTO TN KMOKA TO else de Oa extelecdel,
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kaBdg 1 cvvOnNKn tov if Tav aindrg, ko n petafinty| petros o dStoTnpnoEL TV TIUN TNG
(18). Z10 ekl Tunuo KMk, OUmG, N dakAadwon if elval Kovovpla, n covOnkn gival
oAnOnc (maria=30>20) ko | petafant) petros 0o AdPet véa tiun (1700). Katd cuvéneia

T 600 TUAOTO KOSIKE, OV Eval AELTOVPYIKE 1IGOSVVALLO.

4.4 O vmo0BeTIKég TELEGTIG

O vnobBetikdc tedestng (?:) amoteheiton amd 600 cvpuPora. Avikel otnv Katnyopia
TOV TELEGTMOV OV OMOTEAOVVTIOL OO GLVOLAGHO GULUPOA®MY Kot dev aKoAoLBOLV Kapia
oand Tic postfix, prefix 1 infix onueoypapies. Otav ta copPfora 1 o1 AEEELG TOV TEAEDTN
glvarl S140TaPTO GTOVG TEAEGTEOVS GTOLG OTOIOLG EPUPUOLETAL O TEAESTNG, AEUE OTL O
TEAECTNG EIVOL OE PEIKTI] onpeoypaio (mixfix notation).

H éxppaomn mov oynuotilel o vrofetikdg TeEAeSTNG £XEL TN LOPON:

exppl ? exep2 : exep3
Ovolootikd o vroBetikdg TeAeotrg vAomolel pio vmoBetikny mpdtaon. H il 1ng
TOPOTAVD EKPPAONC Eival 1 TN TG EKPP2, €av 1 ekepl givor aAndng, aAlmg eitvon M
TIn G eKep3.
H ex@pl amoterel Tn ocvvOnkn edéyyov. 'Etor n ékppaon

x>z ?x : 1z

Exer tyun x, €dv to Xx>Z givor aAn0£g, S1apopeTikd £xet TN Z.

Hapadeyua 4.3

Noa ypopel Tpoypopo, Tov VTOAOYILEL TO WEYIOTO OVAUESH GE TPELS OKEPOLOVC.
Axoro0Bwg va tpomomomBei 0 KOPUOG TOL TPOYPAUHOATOS KAVOVTOG YPNOT  TOL

Vo0ETIKOD TEAESTN.

#include <stdio.h>

void main()

{

int a,b,c;
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printf( "\nGive int a:" );  scanf("%d",&a);

printf( "\nGive int b:" );  scanf("%d",&b);

printf( "\nGive int c:" );  scanf("%d",&c);

if (a>b)

{
if (a>c) printf( "max(%d,%d,%d) = %d\n",a,b,c,a );
else printf( "max(%d,%d,%d) = %d\n",a,b,c,c );

else if (b>c) printf( "max(%d,%d,%d) = %d\n",a,b,c,b );
else printf( "max(%d,%d,%d) = %d\n",a,b,c,c );

e C:ATEMP\prog.exe

Give int a:t2 :J

Give int b:-5

Give int c:=8H1
max{2,.-5.81> = 81

< o

XpNOUOTOIDVTOG TOV VIODETIKO TEAEDTN, Ol TPOTACELS OKAAd®ONG cuvoyilovtal
otV aKOAovON TPoOTOOT:
max=(a>b?a:b) >c ? (a>b?a:b):c;

printf( "max(%d,%d,%d) = %d\n",a,b,c, max );

4.5 Yn6é cuvOiqkn dwukidomon switch

Av kot M KMpoka if — else — if umopei va mpoypatomolel eEAEYYovg S10popwV €8GOV,
glvar dvoypnotn kabmg dev TOPEYEL ETOTTEID GTOV TPOYPAUUOTIOTH] Kot Kobvotepel otnv
extédeon. o tic mepimtdoelg molhaming dwaukiddmong n C drabéter v moAvkAadikn

€VTOAN switch, n omoia £xetl TV axodAlovdn chvtaln:

switch(éxppaon)
{
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case (otaf.-éxpp. 1):
MPOTACEIG;

break;

case (0ta.-éxpp. 2):
MPOTACEIS;

break;

case (6ta.-éxpp. N):
MPOTACEIS;

break;

default:
MPOTACEIS;

break;

H mpdtacm switch emitpénel Tov TPocdIopIGUO ATEPLOPIGTOL 0PlOUOD dLOdPOUDY,
avéAoyo pe TV Tun ¢ EKepoong. Ymoloyiletol n ékepacn Kol 1 TN TG cuyKpiveTol
Swdoyikd pe Tic otabepéc ekppacels (otalb.-éxpp. 1, otal.-éxpp. 2, ...). O éleyyog
LETOPEPETOL OTIC TPOTAGELS OV €ival KAT® omd TN 6Tald.-ékpp. e TV omoia 1covTAL 1|
TN g éxppacng. Eav dev 1o0btal pe kapio and Tic otabepéc ekppdoelg, o Eleyyog

UETOPEPETOL OTIS TMPOTACEL TOV OKOAovOOUV TNV etkéta default, edv BéBoro avtn

VIdpyEL, GAMDE GTNV TPOTUCT TOV AKOAOVOEL TO OO TNG switch.

H mpoétaon eréyyov break, n omoio vmodniovel dueon £60d0 amd N switch, givan
TPoolpeTIKn. EGv avt Aeimel, petd v eKtéAecT T@V TPOTACEMY TOV AKOAOLOOVY TNV
emAeyeica eTikéto case 00 0KOAOVONGEL N EKTEAEST] TV TTPOTACEMY Kol TOV EXOUEVOV
case etikeT®v. BéPata oty mpdén N break cvvavidtal oxeddv mAvIoTE, OKOUN Kol UETE
TIC mpotdoelg TG eTwkétag default. To tehevtaio yivetar yio va Tpoototevbovpe amd 10
dvoKkolo otV avevpeon cedAa Tov Ba TpokvyEL edv Tpootedel peEAlovikd pio véa case
Kol Tavtdypova Topainedel va tpootedel mpv and vt n break.

®a mpémel va onueiwbei 0tL M switch dapépel amd Vv if 6to OTL EAEYYEL POVO TNV
1001110, EVO 1] TOPACTACT Le GVVONKN NG if uTopel va gival 010VdNTOTE TOTTOL.

H Aertovpyia g switch Siémeton amd to 0k6Aov00 GHVOLO KAVOVMV:

o  Kd0e case mpéner va £xel pia int 1| char otabepd Ekppaon.
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e AVO case dev Umopolhv va, EYovv TV idto T.
o  Ovmpotdoeic kdtw omd TV eTikéta default exteAovvTol 6TAV SEV IKOVOTOIEITAL KO0
ond TG case eTIKETEC.

o H default 5cv eivon amopaitnto 1 teAevToio ETIKETA.

Hapaderyua 4.4

Na ypagel TpoOYypapLa, To 0moio va divel TN SUVOTOTNTA GTO ¥PNOTN VO EIGAYEL dVO
oplBPOVG KOl OTY] GUVEYELDL VO EKTEAEL €L OVTOV EMAEKTIKG Mo amd TIS TEGGEPLS

opOpnTIKéG TPAEELS.

Xpnowponotwvrtag dopmuéva. EAAnvicd 1 diepyacio meprypdoetal og eENg:
IHape 0Y0 apiBuovc
Eviuépwoe to ypijotn yio Svvatés emloyés
Ilape Ty emioyij Tov yprory
Avdioya ue Ty emioyn
Extélece Ty avtictoyyn apdln
Eugpavice to anotélecua
Tepuarioce

O K®d1Kag ToV TPoypdppatog ival o akoAovhog:

#include <stdio.h>
#include <conio.h>
#define ADD 1
#define SUB 2
#define MUL 3
#define DIV 4
void main() {
float num1, num2,result;
int choice;
printf( "\nGive first number:"); scanf(" %f",&numl );

printf( ""\nGive second number:"); scanf(" %f",&num?2 );

printf( "\n Select one of the following:" );
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printf( "\n\t\t\t 1 -> + (addition)\n" );
printf( "\n\t\t\t 2 -> - (subtraction)\n" );
printf( "\n\t\t\t 3 -> * (multiplication)\n" );
printf( '"\n\t\t\t 4 -> / (division)\n" );
scanf( " %d" ,&choice );
switch(choice)
{
case 1:
result=numl1+num?2;
break;
case 2:
result=num1-num?2;
break;
case 3:
result=num1*num?2;
break;
case 4:
if (num?2) result=num1/num?2; // num2 !=0
else printf( '"\t\t ERROR: division by 0" );
break;
default:
printf( " This selection is not supported" );
break;
} // Téhog tng switch
printf( '""\n\tResult: %f\n" result );

} // Téhog Tng main
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e | C:ATEMP\prog.exe

Give first number:12 i‘
Give second numbher:--12.5454

Select one of the following:
1 ->

+

Caddition?
2 —» — {subtraction
3 >

L

Cmultiplication?

4 —» / {division>»

Result: -B.756526
< f

Hapadeyua 4.5

Noa ypagpei TpodypopLpe Tov vo VAoTolEL To Tapddstypo 4.1.

#include <stdio.h>
void main() {
int year;
printf( "Give a number:" );
scanf( "%d",&year );
if ( ((year%400)==0) || (!((year%100)==0) & & ((year%4)==0) ) )
printf( ""\nYear %d is a leap year',year );

else printf( "\nYear %d is not a leap year',year );

Cit C:ITEMP\png.E)(E

Give a number:1588 i‘
Year 1588 iz a leap vear

K f




Kepdioo 5

INPOTAXEIX EHANAAHYHX - BPOXOI

5.1 TI'svika

O mpotdoelg emavAAYNG AMOTEAODY EVal 10YLPO EPYOAEID TPOYPUUUATIGULOD KOODS
UTOPOLV VO KOOIKOTOMGOLV KOl VO GUUTVKVAOGCOUV EMAVOAQUPOVOLEVEG AEITOLPYIES,
dnuovpyovtag éva Ppoyo (loop). Opiloviar wg mpotdoelg mov emavaioppfavoov éva
RTAOK EVTOAQV €ite Yo 60eg Qopég To embBvpodue gite émg 6Tov AANPWOEL pia
ovvOnkn TeppatiopoV. H tAnpmon tov kprinpiov tepUaTicpol odnyel otnv mepAT®ON
oV Ppdyov.

Edv 6ev vmapyet ocvykekpluévog aplBuog emoavolnyewv 1 ocovOnkn teppatiopod, o
Bpoyoc Ba extedeiton aevamg kol Bo kodeiton atéppmv Bpoyog (infinite loop), yeyovoc
7oV 0dNYel G €Ml TO TAEIGTOV GE GOAALLAL.

Edv o Bpdyog telewmvel petd 10 mépag evog OPIGUEVOL aplBUoD ETOVOANYEDY TOTE
KaAeitonr Ppéyog oonyoduevog amd perpnti. Edv mepatdveror pe v nAnpmon evog
Kpurnpiov teppaticpov ovopdletor fpoyog 0dnyodpuevog amd yeyovés. Emnpocheta, otig
TEPIOOOTEPEG YADOOEG TPOYPOUUATIGHOD VTAPYEL Hio OEVTEPTN KOTNYOPLOTOINGN TV
TPOTACEWDV ETMAVIANYNG: o) EKEIVEG OTIC OMOIEC O EAEYXOC TOL KPITNPIOL TEPUATIGUOD
yiveton omnv apyn tov Ppoyov, emovopalopeveg Bpoyor pe cuvOkn £166d0v (pre-test
loops), kot ) exeiveg oTIG OMOiEG 0 EAEYYXOG TOL KPUINPIOov TEPLATICUOD YIVETAL GTO TEAOG
Tov Bpdyov, emovoualopevec Bpoyor pe ovvOnkn ££600v (post-test loops).

2115 Topaypaeovg Tov akolovbovv Tpdta Ha TapovclacBovv ot LopeEc Bpdywv mov
KUPLPYoOV OTIC YAMGOEG TPOYPOUUATIOHOD Kol TN ovvExewn Oa eotiucBodpe oTig

EMOVOANTITIKEC TPOTAGELG TTOV YpTGLLonotovvtol otn C.
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5.1.1 Bpodyoc while-do

O Bpoéyog while-do sivar Ppodyog pe cvuvnkn €16660v, dvvdpevog va odnyeitarl 1660
oo PETPMTH 000 Ko omd yeyovoc. H Aeitovpyia Tov ameikovileTor 6To UITAOK SLAYPOLLL

TOoL oYNUaToC S5.1a evd To ddypoppa pong mapatifetor oto oynua 5.10.

évapén
I 6
aAneng (ovviixn) £
Lvan
{
UTAOK TPOTATEWV;
}

—
TEPUATIOHOC

(o) Mmrlox didypopyua B) Adwypouuo poric

Xy. 5.1  Bpoyog while-do

Onwg mpokdmtel and to oynua 5.1, o Bpodyog Ba extedeiton — dnhadn n mwpdtoon 11 —
Yo 00gg emavornyelg 1 ovvinkn E eivon aindng. Katd cvvénela omonteiton: o) mpv v
TPOTN emavainyn n cvvonkn E va givor aindng kot f) kotd ™ Sidpkeln KTEAECNS TOV
Bpoyov va vapyel n dvvardtnta, pécw g I, va propet va xotaotel 1 E yevdng yio va

tepuaticdei o Ppoyoc.

5.1.2 Bpodyoc do-while

O PBpoyoc do-while eivar Ppdyog pe ocvvOnin €£050v, SLVAUEVOS KL OVTOC Vo
odnyeitor 1600 amd petpnty 660 ko1 OmO yeyovoc. Xta oynuota 5.20 ko 5.2P
TUPOVCIALOVTOL TO LITAOK SLAYPOLLLLO KO TO SLAYPOLLLLO. POTG AVTIGTOLYC.

Ao 1o oyfua 5.2 kabiotatal goavepd 6t o Bpdyog do-while dwopépel and 0 Bpdyo
while-do ot10 onueio ghéyyov g cvvinkne Tepuaticpov. O Ppoyog do-while emitpénel
TNV EKTEAEOT] TNG TPDTNG ETOVOIANYNG TPV TPOYWOPNOEL GTOV EAEYYO TNG GLVONKMNG,
YEYOVOG oL onpaivel 0Tt dgv omouteiton va givor aAndng m ouvOnkn mpwv amd NV

ektéleon tov Ppoyov. Mmopei va yiver aAndng péoa oty Il kot, Quowkd, mpémer va
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vrapyel n dvvatotta, pécm g I, va pmopel va xotaotei n E yevong yio va teppotiodet

0 Bpdyoc.
évapén ¢

l J’ Il

{
UTAOK TPOTATEWV;

} loop

h 4 -
aAn®ng (ouvlixn) ; i

YL 17  true
TEPUATIONOC
(o) Mmlox draypopya B) Adicypouua pong

Xy. 5.2 Bpoyog do-while

5.2 Bpoyor pe cuvOnkn £16660v 6t C
5.2.1 Bpdyoc while

O Bpodyog while civor Ppodyog pe cvvONKT €16000V, 001 YoLLEVOG Ot Yeyovos. H
Aettovpyion Tov TEPLYpdpeTon €MONTIKA amd To oynua S5.1a kot n ovviaény tov eivor m

aKorovon:

while (cvvOixn)
{

mPOTAGELS, péca oTig onoicg Oa alidalel n covOikn;

H Aerrovpyia g mpdtaong enavainyng while nropet va popeorombei oe dopnpéva
EAMnvucd ¢ e&nc:
'Eieyée Ty covOnkn.
Eav eival ain0ng
Ilpoywpnoe 67115 TPOTAGEIS

Eexivyoe amo v apyi
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Adg oTaudtce
O Bpodyog while civor KOTOAANAOG OTIG TEPUTTMGEIS TOV OEV EIVOL YVMOTOG EK TOV
TPOTEPOV 0 aplBndg Tov emavolnyewnv. Extedeiton kabBocov m ocvvOnkn mopapével
oAnOnc. Otav n ouvONKN KaTooTEL WELONG, 0 EAEYYOG TOV TPOYPAUUATOS TOPUKAUTTEL TO
TEPIEYOUEVO TOV PpOYov KOl TPOY®PA oTNV €MOUEVT €VTOAN. Emmpdcheta, yio 10 Bpoyo
while woyvovv o1 mapatnpnoeig g §5.1.1.
Ba wpénet vo, onuelwbel 0Tt €Gv T0 O TOL PPOYOL amoTeEAEiTAL Ao pio TpdTAOT,

dev amartovvrol {}.

Hapaderyua 5.1

Na meprypagpel 1 Agrtovpyion Tov axdAovBov TUAUOTOC KMOKO Kot vo doBel To

SLaypape. pofg TG TPOTAOTG EMAVAATYNC.

int count=30;
int limit=40;
while (count<limit)
{
count++;
printf( "count is %d\n",count );

}

<emépevn TPOTUC>;

2T1¢ TpdTEG SV0 YPOUUEG SNADVOVTAL KOl OPYLKOTOIOVVTOL Ol OKEPALES UETOPANTEG
count ko limit. AxoAovBel n TpdTaon enavainyng while, n onoio kabopilel mg cuvOnK
N uetaPfAn count vo gival pkpdtepn g limit, yeyovoc mov ainbevel. Katd cuvéneia o
éleyyog ewoépyetal oto Ppoyo, M upetaPfAnty count avidveton Kotd pio povado kot
TUTOVETOL 6TV 000V 1 Ppdon
count is 31
O Bpoyog exteleitan cuvolikd 10 popég:
count is 31

count is 32
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count is 40
Xy evoékatn exavainyn 1 count £xel AdPel nv Tipn 40 ko givon ion pe 1 limit, ondte
N ovvOnkn kaBioctotor WeLdNGg Kol 0 EAEYYOG TPOCTEPVA TO PpoOY0 Kol TPOY®PE oTNV
enouevn mpdtacn. Oo mpénet va onueiwbdel 6tL €dv 1 cuvinkn NTav Eapyng Yevdng (m.y.
count=45), o Bpdyog o€ Ba ektereito ovte pia Popd.

To dudypappo porg ameucovileTor oto oynua 5.3:

while

false i
count<limit;

true
count++;
printf(“count is %d\n”,count);
<emOpeEVN TPOTUCT>

Xx. 5.3 Agypopuo. porg e mpotacns EROVAARYNG

Hapaderyua 5.2

Atvovtal o1 TopakdTm 600 TPOTACGEIS:
o) while (++count<12) II1
£)  while (count++<12) II1
Noa meprypagel o TpOnOg e TOV 0MOl0 O VIOAOYIGTAG TG ekTEAEl, gviomilovtog

d1opopd Tovg, AV VITAPYEL.

Ynapyelr Ow@opd UETOED TOV TPOTACE®MY KU ovTH evtomiletoar oTov aplfuod
emovoyeov. H (a) ypnowomolel v mpobepotiky onueloypagic evo m (B)
petafepatikn. Xty mpdtaon (o) mpdTo avEdvetal 1 T TG count Kot 1 VEX T TNG

ocvykpivetan pe to 12, evdd ot (B) mpdta cuykpiveton 1 Tun ¢ count pe 1o 12 kot ot
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ouvExeln av&avetor 1 TN e, Avto onpaivel Tog 1 tpdtacn [11 Ba extedecbel pia popd

TOPOATAVE® OTNV TepinTwon ().

5.2.2 Bpoyoc for

O Bpodyog for eivan Ppdyog pe ocvvinkn ec6d0v, odnyoduevog amd perpnti. H
Aettovpyion Tov TEPLYpdpeTOL EMONTIKA amd To oynua S5.1a kot n ovviaén tov eivor m

aKorovon:

Jor (apyurcrj Tyij petpyrij; covOijrny; Pripa petpntij)
{

TPOTACELGS

H Aerrovpyio g mpdtaong emavadinyng for pmopet va popeomombel oe dopnpéva
EAMviké ¢ e&ne:
Apyixomoince o ueTpnTH
'Eleyée T covOnkny
Eavy givar ainOng
Extéleoe T1g mpotdoels
Eviuépwoe to uetpnti
Enavells atov éleyyo s oovOnkng
AADG EVIIUEPWIGE TO PUETPHTH KOl CTOUATHOE

Mio tomikn ektéleom tov Ppdyov for civor n akdAlovdn, Katd v omoia oe KAbe

emovoAny” Ba TvndveTOL | LETOPAN T N:
for (n=0; n<10; n++) printf( ""'n=%d\n",n );

Qo10060 0 Bpdyog for ot yAwooa C mapéyel peydin gvehéio KabBmg o1 EKPPACELS
Héca oTIC TapeVOESEIS UTOPOVV v £xovv TOAAEG TapaAlayés. Evdetikd avapépovton
UEPIKEC OO TIG TOPUAAAYES EVAD YL0L EVOEAEYN LEAETN O OVOYVAOOTNG UTOPEL VoL avaTpEEEL
otV avapopd [18].

»  Mnopei vo ypnotuonombei o TeAeGTNG HeimONG Yoo LETPTOT TPOG TO KATM:
for (n=10; n>0; n- -) printf( "'n=%d\n",n );
» To pnpa kabopiletor amd 10 ¥pHoT:
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for (n=0; n<60; n=n+13) printf( '"'n=%d\n",n );

»  Xpnowonoiowvtag Tty 1010tnto. 0Tt kdbe yapoktipog tov kddwka ASCII €yel pia
aKépoto T, 0 HETpNTNG umopel vo etvon petafint) yopoktmpo. To mopokdtm
TUAUO KOOKA B0 TUTTMVEL TOVG YapOaKTNPES oo To ‘a’ €ém¢ to ‘Z’ poli pe tov ASCII
K®OKO TOVG:

for (n=*a’; n<‘z’; n++) printf( ""'n=%d, the ASCII value is %d\n",n,n );
» O petpntig umopel va ovEAVEL KOTA YEMUETPIKT TPO0JO:
for (n=0; n<60.0; n=1.2*n) printf("n=%7f\n",n );
®a mpénetl va onpelwbel 0TL €dv T0 GO TOL PPoOYOL amoTeLeiTan Ao pio TPdTOOT,

dev amotovvton §{}.

Hapadeyua 5.3

Na meprypagpei - Aettovpyion Tov akOAO0VOOL TUAUOTOC KMOKO Kot vo dobel To

SLaypappe pofg TG TPOTAOTG EMAVAATYNC.

int count, max_count=30;
for (count=0; count<max_count; count++)
{
printf( "count is %d\n",count );
<GMleg mpotdoercs™>;
}

<egmépevn mpoOTAO>;

2V IpdTN YPOUU SNAdVOVTOL Ol 0KEPALES LETOPANTEG count Kol max_count, Kot
omodideTor Ty otn max_count. Axolovbei n mpdTaon emavainyng for, n omoio €yxel
petpnTn TN uetoPfAnt count, fripa T povada kot 0o ekteAeitol kaBOGOV 0 PLETPNTAG EXEL
TN LIKPOTEPT TNG Max_count.
O Bpoyoc extereital cuvoikd 30 popéc:
count is 0

count is 1
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count is 29
210 T€M0G TNG TPLIKOOTNG EMAVAANYNG O LETPTTNG £xEL AdPel Tnv T 30 kot 6Tov EAeyyo
MG GLVONKNG OTNV TPLOKOOTH TPAOTN EMOVAANYN 1 TEAevTaio givol yevdng, omoOTE O
€\eyyog TPOooTEPVA TO PPOY0 KoL TPOYWPE GTNV ETOUEVT TPOTACT).

To dudypappo porg anewcovifeTor oto oynua 5.4:

for |

count=1;

false count<

max_count; count++

true

printf(“count is %d\n” count);
<@aAheg mpothoeig>

<gmopevn mpotacn>

Xy. 5.4  Agypouuo pong e mpoTtacns EROVAANYNG

Hapaderyua 5.4
H mpdétaon emavainyng for pmopel va ypnoiuomolel meplocdtepeg NG Miog
HETAPANTEG EAEYYOL TOVL Ppdyov. ZT0 aKkOA0VOO TPOYpALLA TOCO 1| LETAPANTHA X OGO KO 1|

y eAéyyovv 10 Bpodyo:

#include <stdio.h>
void main()
{
int x,y;
for (x=0,y=0; x+y<100; x=x+20,y=y+10)
printf( "x=%d\ty=%d\tx+y=%d\n" ,x,y,x+y );
printf( "x=%d\ty=%d ",x,y );
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To mapoandve Tpdypappa tormvel Toug aplfuotg 0 éoc 90 oe Prpata tov 30. Xe
KkéOe extédeomn Tov Bpodyov 10 X avédverl katd 20 kot o y kotd 10. Metd 10 T€A0g TOV
Bpoyov ta X Kot y £0uv SaTnpNoEL TIG TIHEG TOL TOVG dGONKAV TPV TEPLOTIoEL O Bpd)OC,

OTMOC PUIVETOL OTO OTOTEAECUATO.

5y c o .\TEMPIP rﬂg. exe

7] u=H w+y=H -
28 uy=108 x+y=38
48 y=2A x+y=hA
10) u=38 x+y=2Q
86

R
| L T

5.2.3 O teheoig KOppa (,)

Y10 mapdderypo 5.4 ot petafintég yuo o EAeyyo NG TPOTACTG ETOVOANYNG
SwywpiCoviav pe tov Tehesti] Koppa (,). O 1ehecTg KOUPO EMTPENEL TV TOPAOEoT)
TEPLGGOTEP®V TNG HOg ekppdoewv o Béoelg dmov emrpémeton pio Ekepact. H Ty g
Exppoong elvar 1 T g 6e&10TEPNC TV EKPPAGEMV. ZVVNOW®E TEPUTAEKEL TOV KMOOIKQ,
Kol Y. aLTO T0 AOYO 1 (PNON TOL Eival TEPLOPICUEVN, EKTOC amd TNV TpdTacn for, oTNV
omoia. cuvnBileTan va ypNOIROTOIEITOL MG GUVOETIKO TOV EKPPACENDY OPYIKOTOINGNG Kol
avavéwonc. ['a mapdderypa, n TpoToon

for (i=0,j=10; i<8; i++,j++) t[j]=s[il;
OVTLYPAPEL TO OKTM TPMTO OTOLYEIN TOV Tivaka § GTOV §, EEKIVOVTOG amd TO €VOEKATO
otolyeio Tov.

Oa Tpénel va omoPevyovTol TPOTAGELS O™ M

for (ch=getchar(),j=0; ch!= <.’; j++,putchar(ch),ch=getchar())
H npotoom, av kot givar GuUTOyNG O TPOS TOV KOJIKA, LEIDOVEL GE PEYAAO Babud v

OVOYVOGIUOTNTA TOV.

5.2.4  Meraoymportiopog ppéyov while — for

"Evag Bpdyog for pumopel va petacynpatiodel oe Ppodyo while kon tovamoiy pe Paon

TNV aKOAOLON EOPLLA LETAGYNLLOTIGLOV:
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Jor (apyuwer Tyuij perpyrij; covOikn; fripa petpyiy)
{

TPOTAOCELS;
/

!

ap ik Tl pETPNTI;
while (6ovOnKn)
{

APOTAOCEIS;

Pripo petpyij;
/

Hapadeyua 5.5

Tt eppaviletol otnv 006V TOL VTOAOYIOTN A6 TNV EKTEAEST TOV Bpdyov:
for(n=4;n>0; n--) printf( "%d,",n/2);

Na ypaget €K VEOU 0 TOPATAVEO KOOKOG avTIKOOIGTOVTOG T for ue while.

O mopamdveo koK ekterel Eva Ppoyo for pe ¢Bivov PApa m povado, oe kabe
EMOVOAN YT TOL OTTOIOL TLTT®VETOL TO TTNATKO dlaipeonc axepaionv. To anoteAéopota ivol

T €ENG:

Me Baon ™ @eopuo petacynuatiopod g §5.2.4, o k®OKag e ypnon tov Ppdyov

while eival o axdiovBoc:

n=4;
while (n>0)

{
printf( " %d,",n/2);
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n--;

5.3 Bpoyog pe ovvOnkn €£600v ot C (do — while)

O Bpoyog do—while sivan Bpoyog pe cuvOnkn e£6dov. H Asttovpyia Tov meprypdopeton
EMOMTIKA 6TO oYNHa 5.2a kot 1 ohvTagn Tov givar 1 akdAovON:

do
{

RPOTAGEIS, uéoa oTig omoics Oa alidalel n covOixy;

/
while (cvvOijkn);

H Aewrrovpylo g mpdtaong emovainyng do—while ymopel va popeomowmbel og
dopnuéve EAAnvikd og e&nc:
Extéleoe 116 mpotdoels
'Eieyée Tn covOijkny
Eav eivar ainijs
Eexiviyoe ano Ty apyi
Aladg oTaudtyce
Eivar pavepd 611 o Bpodyog do—while exteleitor tovAdylotov pio @opd, xKabng o
ELeYYOG NG GLUVONKNG £METAL TOV GMOUATOG TOL Ppdyov. Aev givor cuyvi M ¥pNoN ToL —
OTOTIOTIKG Ypnotpomoteitor povo oto 5% twv mepmtdcemv ypnong Ppoyov — kabmg
apevog pev glvar mpotidtepo vo egetaletar évag Ppodyog mpotov ektelecBel Topd LETA,
QPETEPOL O O MOAAEC YPNOELS €ival oNUOVTIKO Vo pmopel vo, TapaAnedel teheimg o
Bpoyog epdcov dev wavomoteitan e€apyng o Eheyyoc. Emmpdcberta, yio 1o Ppdyo while
1GYVoVV o1 TapatnPNoels e §5.1.2.
®a mpénetl va onpelwbel 0TL €dv 10 G TOL PPoOYoL amoteleitan Ao pio TPdHTAOT,

dev amortovvtan §{}.

Hapaderyua 5.6
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Na meprypagpel 1 Agttovpyion Tov akdAovBoL TUAUOTOG KMOKO Kot vo doBel To

Saypappo, pong NG TPOTUCONG EMAVAANYNC.

int count=30;
int limit=40;
do
{
count++;
printf( "count is %d\n",count);
}
while (count<limit);

<emépevn TPoOTUC>;

2T1¢ TpDTEG SV0 YPOUUEG SNADVOVTAL KOl OPYLKOTOIOVVTOL Ol OKEPALES UETOPANTEG

count kot limit. AxolovBel n mpotoon emavainyng do—while, n omoio KoBopilel wg
ouvOnkn N petafAntn count vo eivar uikpotepn g limit, yeyovog mov ainbevet. Katd
GULVETELDL 0 EAEYYOG E10EPYETOL 0TO Bpdyo, N peTafinth count av&dveTon Katd pio povada,
TUTOVETOL 6TV 000V 1 Ppdion

count is 31
KOl 0T GLVEYELD dlevepyeital o Eheyyoc g cuvinkne. O Bpdyoc extereitan cuvorika 10
POpPEG:

count is 31

count is 32

count is 40
210 1€M0G NG OEKOTNG EMAVAANYNG 1 cuvONKN glvar Yevdng Kot o Ppdyog teppatiletar.
®a mwpémel vo onuewwdel 6TL edv 1 ovvOnkn NTav eapyng wevong (w.y. count=45), o
Bpoyoc Ba exteAeito pio popd.

To dudypappo porg ameucovifeTor oTo oynua 5.5:
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d0¢

printf(“count is %d\n”,count);
count++;

while y

true

false

| <emdpevn mpodTOoT> |

Xx. 5.5  Agypouuo. porg g mpotacns EROVAARYNG

Hapadeyua 5.7

T epeaviletorl otnv 006V TOL VTOAOYIOTN A6 TNV EKTEAEST TOV Bpdyov:
for(n=4; n>1; n--) printf( " %d,",10%n );

Na ypaget €K VEOU 0 TOPATAVEO KOIKAG avTIKOOIGTOVTOS T for pe do—while.

O mopamdveo koK exterel Eva Ppoyo for pe ¢Bivov PApa m povade, oe kabe
EMOVOAN YT TOV OTOIOV TLAMVETOL TO LIOAOUTO Olaipeons akepainv. Ta amoteléouata

elvar ta €N ¢:

O kmdKag pe xpnon tov Ppdyov do—while sivor o axdlovboc:

n=4;
do

{
printf( " %d,",10%n );
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n--;

}
while (n-1);

®a mpénel va onuelwdel 411 ot cuvONKN EAEYYOL TOV PBPOYOV O LETPNTAG OEV Elvar
70 n oAAG To n-1 (OnAadn N n-1 va eivar aAndng, emopévmg n-1>0<>n>1), kabog npénet

va ANeOel vTOYN N TPOTN EXAVAANYT), 1 OTTO10 EKTEAEITAL OVTWG 1 GAAMG.

5.4 "EvOgtol Bpdyor

"EvBetog 1 poiacuévog Bpoyog (nested loop) ovopdaletar o Bpdyog mov mepikieieton
og évav dAro. O eowtepikdg Ppodyog Aoyileton g pio TPOTOGN TOV E0MTEPIKOV, KOATA
OULVERELD TTPAOTO B0l EKTEAEITOL OAOKANPOC 0 E0MTEPIKOG PPOYOG Ko peTd Ba exteheiton M
emopevn eravainyn tov eEntepucon. H C dg Béter kKavéva meplopiopd oty évleon tov
TPOTAGEWDV EAEYYOL PONG, EMTPEMOVTIOS TNV TOALOTAN €vOeon. O cuvolkog aplOpog
EMOVOANYEDV G Evay TOAATAO Ppdyo €ival TO YIVOUEVO TOV GPlOLOD TV ETOVOANYEDY

oL@V TV eTUEPOVG BPOY™V.

Hapadeyua 5.8

Na meptypogei 1 Asttovpyio Tov 0kOAOLOOV TUNATOC KMOOLKO.

for (i=0; i<4; i++)

{
for (j=0; j<3; j++)
{
printf( "( %d.%d )", i, j );
}

printf( "\n" );
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O kddwkag mapovstalet Eva SmAd Ppoyo. O eEmtepikdc Ppoyog for xel petpn to i
KOl OO0 TOV ATOTEAEITOL 0O 6V0 TPOTAGELS: @) TOV E6MTEPIKO Ppdyo for pe PeTpNT TO
j xou B) v mpdtacn printf(“in”);. Xe kdBe emaviinym Tov gomTEPKOL Ppdyov Oa
EKTEAOVVTOL OAEG Ol EMOVOANYELS TOV £€vBetov Ko ot ouvvéEyew Oa exteleiton 1

printf(“in”);, OT®G TPOKOTTEL OO TO ATOTELEGLOTOL:

e | C:\TEMP\prog.exe

¢ 8.8 >C A.1 >C 8.2 > -
1.8 >C 1.1 >C 1.2 >
C 2.8 >C 2.1 >C2.2)
€ 3.8 >C 3.1 >C 3.2 >

Hopaderyua 5.9

To mpoypappa mov akorovdel epeavilel Tig TE00EPIG TPADTES OKEPALES SVVALEIS TOV

apBpov Emg 9.

# include <stdio.h>
void main() {
int i,j,k,temp;
printf( " i "2 i*3 if4\in");
for (i=1; i<10; i++) {
for (j=1; j<5; j++) {
temp=1;
for ( k=0; k<j; k++) temp=temp*i;
printf( " %9d" ,temp );
} // Téhog Tov Bpdyov j
printf( "\n" );
}  // Téhog tov Bpoyov i
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e | C:XTEMP\prog.exe

i itz i™3 i~4 -
1 1 1 1
2 4 8 16
3 9 27 81
4 16 ) 256
5 25 125 625
b 36 216 1296
7 49 343 2481
8 64 12 4096
9 81 729 6561
< | f

5.5 Awxontopevor Bpoyor oty C
5.5.1 H koow AéEn break

210 TPONYOLUEVO KEQAAMIO T AL break ypnowomombnke otnv mpdHTOON
dakhddwong switch. Ouwg mépav avtng, n break &yel ko dedtepn ypnomn, m omoia
oyetiletol e TIC TPOTAGELG EMUVAANYNG. XP1OLOTOLEITOL Yo VO TEPUATILEL APECHS TNV
extéleon evog Ppoyov, petafipdlovtag Tov EAeyy0 TOV TPOYPAULOTOS TNV EVIOAT TTOV
Bpioketon apéomg petd 1o Ppoyo. Edv n break Ppioketon péoa oe €vBeto Ppoyo, tote
emnpealetor povo o eamTEPOC Ppdyos. H Aettovpyia tng break meprypdpetal emonTiKd GTO

oynua 5.6:
évapén
¥

{ umlox mpotasewv; }

oA 0K ¢ (evviixy) ; | OfL

v vau

{ umlox mpotasewv; }
R

TEPUATIONOC

Xy. 5.6  Mmniok daypouuo. tng break
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Hapaderyua 5.10

To mpdypappo Tov akorovdel eupovilel oty 006vn Tovg apBpovg 1 émg 10 kot ot
ovvéyeln teppotiletol ywoti n break vmeppodloyyilel ) ocvvinkm edéyyov tov Ppodyov

t<100.

# include <stdio.h>
void main()
{
int t;
for ( t=0; t<100; t++) {
printf( "%d ",t);
if (t==10) break;

5.5.2 H npétaon continue

H evtol| continue petapéper tov €leyyo g pong oty opyn tov Ppdyov,
TOPOAEITOVTOG TNV EKTEAECT] TOV VTOAOMOV TUMWOTOG TOV CAOUATOG TOL PpodYov Kot
TPOYMPMVTOG OTNV ETOUEVT EMAVAAY.

Ytovg Bpoyovg while ko do—while 1 eviol continue vroype®vel Tov ELEYYXO TOV
TPOYPAUUOTOG VO, TEPAGEL KOTEVOEIOVY 6T GLUVONKT EAEYYOV KO VO, TTPOYMPNCEL KATOTLY
otV eneCepyacio Tov Ppoyov. Vv TEPIMTOON TNG for 0 VIOAOYIOTNG EKTEAEL TPDOTO TO

TUALO TOV BPpoyov Kol KOTOmY T cLvOnKn eléyyov, Tpotov cuveylohel 1 ektéleon Tov

Bpoyov.

Hapaderyua 5.11

To wpdypappa Tov akoAovdel ppavilel oty 086vn HOVO ToVg APTIOVS 0p1BLoC.

# include <stdio.h>




5.18 TIPOI'PAMMATIXMOX 1

void main()
{
int x;
for ( x=0; x<100; x++) {
if (x%?2) continue;
printf( "%d",x );
<mPOTACEIG>)
}
}

Kdabe o@opd mov mapdyston €vag mePLTTOq apOUOG EVEPYOTOIEITOL 1 EVIOAN
SlKAGOMONG KOl EKTEAEITOL M continue, TOPUKAUTTETAL 1| printf Kol Ol LEWOAOITEG

TPOTAGELG, OTOTE 0 EAEYYOG TTPOYMPE GTNV EXOUEVT] EXOVAANYT.

5.5.3 H mpoéTaon goto

H wpdtaon pntig dtoxridomong
goto <eTIKETO>;
LETAPEPEL TOV EAEYYO GTNV TPOTAICT] TOV CNUEIDVETOL LE TNV ETIKETA (OG
<eTKETO>: TPOTOON)

H evtoln goto mpémer vo. amo@evyETAL Yi0Ti 001YEL 08 KOOKO «OTAYYETLY KOl OipEL

TOL. TAEOVEKTNLOTO TOL SOUNUEVOL TPOYPOUUATICHOD. Mmopel va ypnoipomombel og
TEPUTAOGELS €£600V amd TOAD Pafid evomuatouévn dour, OOV Ui TPOCEKTIKN ¥PNon
™G goto pmopel va SOoEL o cvumayn Kodwko. o mpénel vo onuewmbel 0t 1 C givon
dounpévn KoTd TPOTO MOTE VO UV OMOLTEL TOTE TN XPNOT| TNG o0, GE OVTIOOOTOAN LE
dMec yAwooeg mpoypappoticpod, o6nowg 1 FORTRAN kot n BASIC, ot omoieg

emPAALETOL M| XPNOT| TNG OTO GE OPIGUEVEG TEPUTTOOELS.
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Hapaderyua 5.12

‘Eoto to akdriovbo Tunuo kodiko:

for (...) {
for (...) {
while (.. .) {
if (...) goto labell3;

}
label13: printf( "ERROR!!!" );

H amoiowpn g goto Bo vmoypémve Tov K®OIKO vo eKTEAESEL Evav aplBud omd

npodcbetovg eréyyovc. H ypnon piog break e Ba fitav apketn yiati Bo mtpokoiovoe €060

uoévo amd tov eocmtepo Ppoyo. Edv tomobetovviav éleyyor oe dAovg tovg Ppdyovg, o

K®dwkag Bo Emaipve TNV akOAO0VON TN AALL SVGYPNOTN LOPPT:

done=0;
for (...) {
for (...) {
while (...) {
if(...) {
done=1;

} // 1éhog tov if
} // 1éhog g while

if (done) break;

break; // é€odoc and ) while

} // 1éhog 1oV gcmTEPIKOD PpodYOL for
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if (done) break;

} 1/ 1éhog tov eEmtepikov Bpdyov for

5.6 Kaviéves yio ) (p1)o1] TOV TPOTAGEOV EXTAVAANYNG

1. Tomobeteite TAVIOTE TO GO TOV TPOTAGEWV ETAVAANYNG Hiot BEon onloyvadpova
de&10tepa, Yoo aHENOT] TNG AVOYVOGILOTNTOS TOV KMOKO. LTIV TEPITTMON O TOL TO GO
omoteleiTan omd TEPIGGOTEPEG TNG U0 TPOTAGELS, TEPIKAEIETE OVTEG GE AYKIOTPO.

2.  Amo@evyete T ypnon g tpdtacns dStakAddwong goto. Katactpépet tn dOUNGN TOV
TPOYPALLOTOG KOL TIG TEPLOGOTEPES POPEC TPOOIdEL AOLVAUID KATAOKELNG OOUTUEVOV
KOO,

3. Ipotiunote 10 PBpodyo emavoinyng cvvOnkng €1c6dov (while) ond tov avticTtol o
ouvOnKng e£660v (do-while) yioti odnyel 6€ TO EVLAVAYVOGTO KOJIKA.

4. Amo@evyete katd 1o Svvatdév TN ypnon twv break wou continue ce Ppoyovg
EMOVOANYTG, €MEWN OlKOTTOVY TNV KOVOVIKT] pon €AEyyov Kol kabioTouvV TNV
TopoKoAoVON oM TNG SVGKOAN.

5. EM\éyEte oyxolootikd ko Pefaiwbeite 6TL kdbBe cuvOnkm Bpdyov emavdAnyng odnyel
otV €£000 LETE OO TEMEPOCUEVEG EMAVOANYELS, £IGL OCTE VO U1 ONUIOLPYOVVTOL

atéppoveg Bpoyot.



Kepadiaro 6

ININAKEX — AA®APIOMHTIKA

6.1 MovoordotaTol TivOKES

O mivakag eivon pio cuAloyn petafAntomv 1010V THmov, o1 omoieg gival amobnKevEVE
oe Owdoykég Béoeg pvnung. Xpnowomoteitar yioo v amodikevon Kot dwyeipion
dedopévev Kool TOmov kot amoteAel, pall pe Tovg deikteg, amd To. TAEOV 1oYLPA
gpyodreia g yYAwooog C.

e H iwon tov mivaka akoAovdel Tov €€1G pOpUOAMGUO:

TUmog_ogoopévov dvopo,_mivaxka[péyedog)
Awokpivovron Tpio Tunfpata: a) o tomog dedouévov (float, int, char, double), £) to dvoua
TOV Tivako Kol y) 0 apBpog Tov ototyeimv mov amaptilovv tov mivaka. ‘Etot, pio Tuomk)
dNiwon evog mivaxa 31 otoyeiov Kivntig VTodoacTOANG Elvan 1 akOAovN:

float temp|[31];

e H avogpopd oe otoryeio mivaka yivetal pe cuVOVAGHIO TOL OVOLATOG KOl EVOG OEIKTN
(index), o omoiog ek@palel T GEPA T0H GTOLYEIOL PHECH GTOV TIVOKA:

temp|[0]: mpwTo cTorKEio TOL TivaKQ

temp[1]: dedrepo otoryeio Tov mivaka

temp[30]: relevtaio (TploK0oTd TPMOTO) GTOLYKEIO TOV TTivaKA

e  H amddoon apyikng TIUNG KOTA T1 ONAMGOT TOV VKA YIVETOL LLE YPTOT) TOL TEAECTY|
avdBeonc g e&ne:

float temp|5] = {1,2,-4.2,6,8}: apyicomolovvtat kai To 5 otoryeio Tov Tivako temp.

float temp[S5] = {1,2,-4.2}: opywomowvvior To. 3 TPMOTO OTOWEIX TOL TivaKa

temp, onAadn to temp[0], temp[1], temp]2].

e H avdyvoon kot ektonmon evog wivaka yivovtol katd 6Totyelo, pe Toug KavOveS Tov
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1oYvoLV Y10 KaBE TVTO dedopEvou:

for (i=0; i<ar_size; i++)

{
scanf( " %f" ,&ar|i] );
printf( "ar[%d]|=%f"i,ar[i] );
}
Iapatnpiocsic:

1) Ortov amodidovtar apywég THéEG umopei va mopoinedel to péyebog tov mivaxa. O
VIOAOYIoTNC B0 VTOAOYicEL awTONTA TOGO, €ival Ta oToKEla TOV Tivaka omd Tov aplOud
TOV APYIKOV TGV oV didovtal. H mapaxdtom dnimon

char d_ar[] = {‘a’, ‘b’, °C’, ‘d’};

€yel o¢ amotéleoya TN dnuovpyio evog mivaka yapakmpwv (char) 1e664pwV GToLyEi®mV

LLE OPYIKES TIUEC:
d_ar[0] =‘a’
d_ar[1] =°b’
d_ar[2] =°¢
d ar[3]=‘d’

2) To yeyovog 011 01 dgikTeg TV oTotyeiv evog mivaka Eekivouy amd 1o 0 ki Oyt amd 10
1 pmopet apyikd va TpokaAésel aOyyvLoT AL avtavakAd T eiiocopio g C, 1 omoia
EMOIDKEL VO TAPOAUEIVEL O TPOYPOUUOTIGUOG KOVTE GTNV OPYITEKTOVIKT] TOL VITOAOYIOTH.
To 0 anoteiel To onueio ekkivnong yo tovg vroroyiotés. Edv n apibunon tov ototysiov
mivaxo Eexwvovoe omd to 1, o0mwg m.y. ovpPaivel ot FORTRAN, o petayrottiomg Ba
EMPENE VO OQOPECEL TN HoVAda amd Kabe avapopd oe dgikTn otolyeiov yio va Anedei n
TpayuaTikny devbvvorn evog ototyeiov. Emopévog, m emdoyn g C mopdyet mio

OTOTELEGLLATIKO KMOTKA.

3) Yrdpyel dSwopopd avdpeso ot SNAMON TIVOKA KOl GTNV ovVO(pOPE GTOLXEIOV TIVOKA.
Xe pio OMAwon, o deixtng kabopilel to péyebog Tov mivaka. e pio avaeopd ctoryeiov
wivoka, o 0giktng Tpoacdlopilel To otoryEio ToL Tivakae 6To 0moio avaeepouacte. I1.y. o
dNAwon int temp[31]; to 31 dnAwvel Tov apBpd TV ooy eiowv Tov Tivaka. Avtifeta ot
temp[13]=21; 10 13 dnidvel 10 cvykekpyévo otoryeio (14°) tov mivaka, 610 OMOiO

ovapepOpaoTe Kot omodidovpe Tnv Tiun 21.



TTINAKEY - AAPAPIOMHTIKA 6.3

4) Mmopei va PBpebel 10 péyebog o€ bytes gvog mivaka ¥pNOLOTOIOVIONSG TOV TEAECTN
sizeof. "o mapdaderypa, eav Oewpnbel o wivokag int ar[S]; n ékppaon sizeof(ar) divel Tyun
20 eme1dn o mivakag amoteleital amd 5 akepaiovg Tov 4 bytes.

X1 sizeof Oo mpénel va mepthapuPdveTor povo 1o Ovopa tov Tivako. Av mepiAnedel
deiktng evog otoyeiov, 10te Bo e€aybei to pé€yebog tov otoryeiov. INa mapddeyua, M
éxppoon sizeof(ar[0]) iver Tyun 4.

XPNOOTOIDVTAG £VO. GLVOVAGHO TOV Tapondve pmnopel va Ppedel o apiBuog twv
otolyeiov Tov mwivaxo. H ékepaon sizeof(ar)/sizeof(ar[0]) diver 5, Tov apBud dnradn tov

otolyeimv Tov mivaka ar.

6.2 IloivordoTaTol TivaKES

O1 molvdudotatol mivakeg elval Tivakec, To oToreio TV omoiwy givor eniong mivokes.
H mpotoon int array[4][12]; dniover T petofAnt) array oc nivaka 4 otolysiov, 6mov
t0 K4Be otoyeio eivon mivaxog 12 otoysiov axepaiov. H C de Béter mepropiopd otov
op1OUd TV JUCTAGEDY TOV TIVAKWOV.

Av ko1 0 ToAvdldoTOTOg TivoKog oamofnkedeTon ot pUvAUn ®g pio akolovBio
otoyyelov piog dwdotaorng, pmopovpe va 10 Bsmpodue g wivake mvikov. o
TOPASEYHO, £0T® TO EMOUEVO «UAYIKO TETPAYMVO», TOV OTOIOL Ol YPouuég opilovria,

KkdBeta Ko dStarydvia divouv to 1610 dBpoiopa:

17 24 1 8 15
23 5 7 14 16
4 6 13 20 22
10 12 15 21 3
11 18 25 2 9

Mo vo amoBnkevbel to teTpdymvo avtd oe mivoko Bo PUTopovGe va yivel 1 akdAovON
dniwon:
int magic[5][S]= { {17,24,1,8, 15},
{23, 5,7, 14, 16},
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{4, 6, 13, 20, 22},
{10, 12, 19, 21, 3},
{11, 18, 25, 2, 9}
15
Amd Tov mponyodevo k®dka yivetor avTIANTTO OTL GTNV OTOS0GT TOV OPYKOV TIHLDV

01 TIHEC TV oTolyelmVv Kabe ypapung teptkAgiovtol o€ AyKioTpa.

e T Vv avagopd cg oTolYEl0 £VOG TOAVSIAGTATOL Tivaka Oa Tpémel vo kabopieOovv
16001 dgikTeC 000 elvan avaykaiot. 'Etot, n éxppoon
magic[1]
OVAQEPETOL OTT OEVTEPT] YPOLUN TOV TIVOKA, EVE M
magic[1][3]

AVAQPEPETOL OTO TETUPTO GTOLYELD TNG OEVTEPNC YPUUUNG TOV TIVOKAL.

e O1 molvdidotatol mivakeg amofnkevoviol Kotd YPopUEG, TOL OrMuaivel OTL O
teAevTaiog Ogiktng B€ong petafaiietal TayVTEPO KATH TNV TPOCTEANCT] TV GTOLXEIWV.
IMa mapddetypa, o wivakog Tov SNADOVETOL OC:
intar[2][3]={ {0, 1,2},
{3,4,5}
15

amoOnKevETAL OTMG POIVETOL 0KOAOVOMG:

Mvijun

Xroyeio AwevBovon Ilepreyopeva
ar[0] [0] 1000 0

ar[0] [1] 1004 1

ar [0] [2] 1008 2 )
ar[1] [0] 100C 3 F
ar[1] [1] 1010 4

ar[1] [2] 1014 5

1018

Xyx. 6.1  Amobixevon wolvdidororov wivaka
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6.3 Apykomoinon molvdordeTaTOL TIVOKA

Mo v apyikomoinorn evog molvdldoTatov mivako kGBe ypopp] apyik®v TUdV

mepucheieton oe dykiotpa. Edv dev vmdpyovv ot oavoykoieg apyikéc TIUEC, TO, EMUTAEOV

otoyeia Aappdvouv apywn tun 0. 'Etol, ot dNAmon kot apyikomoinon tov akéiovbov
mivaxo
intar[5][3]={ {1,2,3},
{44,
{5,6,7}
15

N HETOPANTA ar dnAdveTol oG Tivakag 5 ypappmv kot 3 otnAdv. Qot6c0 £rovv 0modobel
TILEG HOVO YO TIC 3 TTPADTES YPOUUEG TOV TIVOKO KO LOAIGTO Yo TN Og0TEPN YpOapp EYEL
optobei n Ty povo tov TpmTov ctoryeiov. H mapamdve dNAmon éxel oG amoTéAEGHLO T

dnuovpyia Tov akdéiovbov mivaKa:

1 2
4 0
5 6
0 0

S 0N o W

0 0
Edv e cuumepiineBoiv ta evotdpesa dykiotpa:
intar[5][3]={ 1,2,3,
4,
56,7};
TO amoTéAEcUO €lvar 0 akoOlovbog mivakag, mov elval cae®OC OPOPETIKOS, OmMOTE

dnuovpyeiton TPOPAN AL

I .
—— IR — T I
I -

Hopoatnpnoesic:

1. Omnwg kot pe tovg mivakeg piog 5146TAoNG, £T01 KOl GTOVG TOAVOIAGTATOVS TIVOKES

€av apeindel va dobel 10 péyebog Tov Tivoka, o petaylottiot)g Bo o kobopicel
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ovtoépoto pe PBaon tov oplBpd apyik®v TIHdV mov mopovotalovial. Qo6TOC0 GTOVG
TOAVILACTATOVS TivaKeG Umopel vo Tapoainedei o apBpdg TV oToryel®V HOVO TNE TPADTNG
dldoTaong, Kabmdg 0 HETAYAMTTIOTNG WMOPEL Vo TOV LITOAOYiceEL amd tov oplBud Tov
apYIK®OV TIHOV Tov dtotifeviat. H mapakdtom onimon aflomotel tn duvatodTNTO OUTH TOV
UETAYA®TTIGTN:
intar[[3][2]= { { {L,1,{0,0{1,1}
{ {0,05,{1,2,{0,1} }
35

Me v mopoamdve 0MA®GN 0 ar SNAGVETOL QVTOUOTO MG TTivakKag 2x3x2.

2. H mopoxdro dnMAwmon:
intar[][]={1,2,3,4,5, 6};
glval aVemITPENTN €MEWON O UETAYAMTTIOTG Oev umopel va yvopilel Tt gidovg Ba fTav

aVToG 0 Tivakac. @a uropovoe va to Bewpnoet ite Tivaka 2x3 eite 3x2.

3. H mopoxkdro oMAmon:

printf( "%d",array[1,2] );
gtvar AavBaopévn ot yYAwcoo C aAld dev evtomileTol amd TO HETAYAWMTTIOTH Kot 0Onyel
og avemBounta anoteléopoto.. H cwotn etvan

printf( "%d",array[1][2] );

Hapaderyua 6.1

‘Eocto mivokag mov avomaplotd T1g HEGEC BEpLOKPAGIES TOV UNVAV TOV TEAELTAIOV
puwwv etdv. Na 608o0v: (@) PpodYoc Yo TOV VLITOAOYICHO TOV HECOV  ETHOLOV
OeproKpacIOV TOV TPIOV €TV, (B) PpoXog Yoo TOV LTOAOYICUO TV UECHOV UNVIOI®V

BepLLOKPUCIOV TOV TPLOV ETAOV.

@)

#define MONTHS 12
#define YEARS 3
int year, month;

float subtotal, temp[YEARS]|[MONTHS], avg temp[YEARS];
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// 0 temp Be@peitar apyIKOTOINUEVOG

for (year=0; year<YEARS; year++)

{
subtotal=0.0;
for ( month=0 ; month<MONTHS ; month++)

subtotal+=temp[year]|[month];

avg_temp|year|=subtota/ MONTHS;

}

P
#define YEARS 3

#define MONTHS 12

int year, month;

float subtotal, temp[YEARS|[MONTHS], avg temp[MONTHS];

// 0 temp Bewpeital apyIKOTONUEVOG

for ( month=0; month<MONTHS; month++)

{
subtotal=0.0;
for ( year=0; year<YEARS; year++)
subtotal+=temp|[year|[month];
avg_temp|month]=subtotal/' YEARS;
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6.4 AmoOnkevon TOV TIVAKOV 6TN pPvijun

H mpotaon oniwong int ar[5]; éxel ¢ amotéhespa T SEGUELGN YDPOL GTN LVIUN
vy TV omofnkevon 5 petafintodv axépotov tomov. ‘Eoto 611 péca otov kmdke Tov
TPOYPAUUOTOG VITAPYOVV Ol TOPAKAT® TPOTACES OvAOBESNG, TOV Amodid0VV TIUEC GF
otoyeio Tov mivaka:

ar[0] = 18;
ar[2] = 21;
ar[4] = ar[0] + 12;

>10 oynuo 6.2 @aivetar N LOPEY OV £YEL 1| LVNUN, 1 OTtolo €Yl OEGUEVTEL YO0 TNV
amofnkevon tov mivaxa ar, Bewpaviog 32 bits yio kdbe oképolo Kol TOG 1 TPOTN
dtevBuvon etvar n 1000. T'veton avtidnmto o6t ta ar[1] kot ar[3] £yovv anpocdidpioteg
Tipéc. Ta mepleydpeva avtdv Tov 0Ecemv uvnung eival 0,TIONTOTE EYEL LElvel oTig BEoelg
avTéG amd  mpomyovpevn amodnkevon. Ot ampocdlOploTeg TWEG OVOPEPOVTOL O
«oKkovuTidy (junk) kot TOAAEC @opéc amotelobv attia TPOKANONG AaODV.

Mo v anopuyn TpofANUATOV VTG TNG MOPPNG TPETEL VA 0modidovVTaL OPYLKEG
TIEG OTOVG TIVAKEG 1) VO VILAPYEL GLUVEYNG AVTIANYT TOL Tt TEPAapPavel Evag mivakas. Oa
npénel va onuewwbel 6Tt . ANSI C dwoeoriler 6tt or kabolkég petapintég
(apykomorobvtor omd o cvotuo pe v T 0. Avtd ovpPaivel BEPoara ko yio OAa Ta
ototyeia ivaka, 0 onoiog £xel SMNAmBel mg Kool peTafAnTy.

Eroyyeio Arevbuven Iepreygopeva
-+—— 4 bytes —»

OFFC
ar[0] 1000 18
ar[1] 1004 anpocdiopreTn
ar[2] 1008 21
ar|3] 100C ampocdoproTy
ar[4] 1010 30
1014

Xy 6.2  AmoOnkevon mivaxa oty pviun
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6.5 To aroapOpnTikéd

To oApapBuntikd 1 cvpforocepa (string) sivor évog mivokag YOPOKTAPOV TOL
teppotiCel pe 1o pundeviké (null) yapoaxtipa. O undevikdg yapoktipag £xet ASCII

K®dko6 0 ko avarapiotator omd v akoilovdio dtapuyng \0.

e H Miwon tov aAeaptfuntikod akoAovbel Tov €ENG GOPUOAGHO:

char 6vopa|pikog]
Awxpivovtol tpio TUqpoTo: @) o TOmog dedopévov, o omoiog givar mavtote char, ) 1o
Ovolo. TOL oA@opOuNTIKOL Kol ) To pnkog tov. ‘Etol, pio tumikn dniwon evog
oApapfunTcod 30 yapaktipov ExeL TNV akoOAovOn Lopen:

char book _title[30]

o To aApoplBunTiKd pmopodv va epeavifovtol LEGH GToV KM@K OTMG 01 aplOUNTIKES
otabepéc, omotehdviog TG oA@opOpnTikég otofepés. H oleapOuntikn otabepd
omavtiOnKe G€ TPONYOVUEVO KEPOAOLO, OOV KOl CNUEIOONKE OTL Ol YOPOUKTNPES TNG
nepikAeiovior o€ AL ewoaywyikd. o v amofnkevon g ypnolomoleiton €vag
TIVOKOG  YOPOKTNPOV, HE TO MHETAYAMTTIOT) Vo 0€tel avtduoto 610 TEAOC TOL
oAQapOUNTIKOD €va. PNOEVIKO YOPOUKTNPO Yo Vo Tpocdlopicel 1o téAog tov. 'Etot, 1)
oApapOuntikn otabepd “Hello” omoutel vy oamoBnkevon 6 bytes, Omw¢ @aivetol
TOPOKATO:

6H3 6e9 ‘l’ Gl, 60’ ‘\09

Hopatipnon: Oa mpénet va onuelmbel 1 dopopd avapesa ot otadepd YopaKTiPa
‘A’ kou Vv aAeapiBuntikn otabepd “A”. H mpotn amottel 1 byte yio anobnkevon, evod n

devtepn amoitel Eva byte yia o yapaxtipa A ki éva byte yio 1o null.

6.6 Apyukomoinon arl@aplOunTiKoy

H avdBeon tung pe m dMAmon akorovbel o yevikd kavovo amddoons apytkng TIUNG
o€ mivaxo:
char isbn|[ | = {0°, ¢, ‘4>, °9°, ¢=°, “T°, ‘4°, ¢3°, ¢, ¢3°, \0’};
v Tpdén yPNOIUOTOLEITOL 1| AkOAOVON EVOALAKTIKY KOL IO CUUTAYNG LOPPT HE YPNoN
aApoapOuntikng otafepic:
char isbn| | = “0-49-743-3”;
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®o mpémel va, mpooeyBel 6TL 61N OMAWON LE AlOTO GTOVKEI®V O TPOYPOUUUATIOTIS
npénel vo, mepAapel og tedevtaia T to null. Xto dgvtEPo TPOTO AMOS0ONC OPYIKNAG

TIUNG, OUTH TNV EPYAGI0 TNV EKTEAEL CLTOHOTA O LETOYAMTTIOTHG.

6.7 Eicoodog — ££000¢ arA@uprOunTiK®V
6.7.1 Ewoayoynq aAeaplOpntikov

H eiocaywyn aAeoap@untikod amd tnv Koplo 16000 Yivetal e T HOPPOTOLOVUEVT
ovvaptnon scanf Kol Tov tpocdiopiot %s. H npodtoon
scanf( " %s", isbn );

SPalel v kvpla €i60d0 ¢ aAPoPIOUNTIKO Kot omofdnKevel TNV TN ot UETAPANTY

isbn. Ae ypeibletan o tedeotc & mpv and 10 dvopa tng petafAntrg isbn dnwg cvvéPave

HE TOVG GAAOVG TOTOVG OESOUEV®YV, YIOTL TO OVOUO TOV OAPOPIOUNTIKOD OVOTOPIoTH TN
d1evBuvon Tov TPAOTOV GTOLYEIOD TOV.
EvoAhoktikd, 1 eloay@yn aAeoplOuntikod Umopel vo yivel pe ypnion g cuvapTnong
gets, 1 YEVIKT] Lop@1| TNG omoiog givat
gets(Ovopa_mivako,_yopoKTpV)
Kokeiton n gets pe 1o 6vopa Tov Tivoko YopoKTHp®V ©G Oplopa, Yopig diktn. Mg v
EMOTPOPN amd TN gets T0 aApaplOunTiKd Bo £xel mepachel otov mivaka yopaktpov. H

gets Ba S1ofalel yapaxtnpeg amd To TANKTPOAOY10 £m¢ 6Tov atnBel to ENTER.

Hopoatnpnosic:

1. To oleaplBuntikd oamobnkevetal oe €vav mivako yopokmpov poll pe 1o TEMKO
pundevikd yapaxtipa. Katd cuvéneio, 6tav dniovetor to péyebog tov mivaka, £6tm N, o

ovtdv umopet vo, amodnievdei adpapOuntikd péyiotov pnrovg N-1.

2. Qo mpénet vo onuelmbel 0tL 1660 1 scanf 660 Kol M gets dev exTeEAOLV EAEYYO opimVv

OTOV TTVOKO YOPOKTAP®V UE ToV 0moio kadovvtat. Edv m.y. dnAwbel char isbn[30] kot o

oApapOunTiko givan peyaAdtepo amd o péyebog Tovu isbn, o mivakag Oa Eemepachet.

6.7.2 Extinoon aheaplOpntikoo

H extomowon oleoapiOuntikng otabepdg yivetor pe v printf yopig ™ ypnon
TPOGIOPIoTH. ATAGDG TG diveTal N TPog EKTOTMOT oaAPapBunTiKy otadepd:

printf( "Hello" );
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H extonmoon okeoplOuntikod vyivetow pe Vv printf  ypNCILOTOIOVTOG TOV

npocdloptot %es. H mapakdtom mpdtoom
printf( "The ISBN code is: %s", isbn );
Oa £xel ¢ amotédespo va Tomwbel oty 006V 1 TPoHTOOT
The ISBN code is: 0-49-743-3

Evailoktikd, n ektdmmon oAeoptfuntikng otafepds kot aApapOuntikod pmopet va

YIVEL LE XPNON TNG CLVAPTNONG Puts, 1 YEVIKN LOPEN TNG Omoiag gival
puts(ovopo_mivoko_YopuKTp®V)

Kokeitor n puts pe 10 6vopo tov mivako YOPOKINPOV ®G Oplop, Yopig ogiktn, m.x.
puts(isbn). BéPara, n puts mopovcidler to pelovEKTUO OTL gV TOPEXEL SUVATOTITEG

pop@omoinong g e£0d0ov.

Hapadeyua 6.2

370 aKOAOVOO TPOYPULLLLO YIVETOL EICAYMYT KOl EKTOTWOOT AAQAPIOUNTIKOV LE OAOVG
TOVG TPOTOVG TOL TEPLYPAPTKAY AvAOTEP®. Oa mpénel va wpooeydel n yprion ¢ define

YO0 TNV E160Y®YN aAQoPOUNTIKNG oTafepdc.

#include <stdio.h>
#define STA "Hello"
void main() {
char str1[ |= "First String"';
char str2[81];
puts(STA);
printf( "\nstrl is: %s\nGive str2:",strl );
gets(str2);
printf( "\nstr2 is: %s\nGive another str2:" str2 );
scanf( " %s",str2 );
printf( "\nNew str2 is: " );
puts(str2);
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e | C:X\TEMP\prog.exe

Eellu i‘
trl is: First String
Give str2:second string

mtr2 ds: second string
Give another str2:another_string

Mew str2 iz: another_string

6.8 Xuvaptiosig aAPaPLOUNTIKAOY

H C vrootmpilel pio mowkidio. cuvaptioemVy Y10 TO XEPIOUO TV aAeaplOuntikodv. Ot
ovvapTNoES avTég Ppiokoviol oto apyeio kepaAidag <string.h>. Ot mo cvvnOiouéveg
Tapovctdloviar 6Tov akoOAovbo Tivaka, oTov omoio 1 dgvTEPN Ko M TPiTN OTAAN
TEPLEYOLV TO, OVOUATO TOV CLUVOPTHCEMY OTAV 1 AELTOVPYIC TOLG EMOPE GE OAOKANPO TO

OAPAPIOUNTIKO 1) GTOVG TPMTOVS 7 YOPAKTIPESG, OVTIOTOLYOL:

Agrtovpyia ‘Olot o1 yapoktipes | Ovn ApOTOL YOPUKTIPES
Ebvpeomn pnrovg string strlen()
Avtiypoon string stepy() strncpy()
Yuvévoon 2 strings strcat() strncat()
Toykpion 2 strings stremp() strnecmp()
Evpeon yapoakmpa oe string strchr() strrchr()
Ebpeon string oe string strstr()

6.8.1 H ovvaptnon pijkovg ai@aplOuntikov

H ovvdptnon strlen() emotpéeetl Tov aptOpd yopaktip®y Tov oAPaplOunTiKon, yopig
va cupmeptAapPavel To undevikd yopoktipa. To TopakdT® TN KOSIK
char name[12] = "abcd"';
printf( ""%d\n", strlen(name) );
Ba Tummoel Tov aplBpd TV YoPaKTAP®V TOL dAeaplBunTikod name, dnAadn 4 k1 oyt 12,

7oV €lval 0 aplOUOC TV GTOLYEI®MV TOL TIVAKA YOPOKTP®Y name.
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Hapadeyua 6.3

#include <stdio.h>

#include <string.h>

void main(

{
int cnt;
char msg[20] = { "Hello world!" };
cnt = strlen(msg);

printf( "length of\”%s\” is: %d\n" ,msg,cnt );

e C:ATEMP\prog.exe

length of"Hello world?®* i=s:- 12 i‘

6.8.2 H ovvaptnon avirypoeig ai@oprOpuntikod

H ovvdaptnon strepy() aviiypdeet vo olopOunTikd amd Evay Tivake o€ Evay GAAO.
Aéyetan dvo opiouata wov givar ta ovopato v aApopOuntikov. Te ovoua tov wivaxa
POOPIGUOV TPETEL VO, EIVAL TO TPATO OPIGHUA, EVE TO JEVTEPO OPIGUOI TPOGOLOPISEL TOV
mivako TRYRS. XT0 TOPOKAT® TUNUO KOO

char namel[12] = "abed";

char name2[12] = "ef"';

strcpy(namel,name2);

printf( " %s\n", namel );
N npotaon strepy(namel,name2); avirypdeel to mEPLEYOUEVO TOV TivoKe name2 GTov
nivoka namel. 'Etct oty 006vn 0o eppaviciel to «eb.

IMa va avtiypa@ohyv o1 TPMTOL 1 YOPUKTNPES TOV name2 ¥PNCOTOoLlEiTal 1| cOVTOEN
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strncpy(namel,name2,n), 61ov t0 TPito OPIGHO €ivar 0 aplBUOg TOV TPOS AVILYPAR

YOPUKTHPMV.

6.8.3 H ovvaptnon covévoong ahgaprOpntik®@v

H ovvaptmon stcat() déxeton Svo opicpoto mov  gival T0. OVOUOTO TV
OAPUPIOUNTIK®Y, TO, OTOl0L KOl GUVEVMVEL. XVYKEKPIUEVD, TPOGOETEL 6TO TEAOS TOL
alpopluntikot, mOv TPOGOIOPILETAL OAMO TO TPOTO OPIGUA, TO GTOLYEIR TOV
alQoplOunTikod mov TPOGOIOPISETAL A0 TO OEVTEPO OPIGUA. LTO TOPUKAT® TUMUO
KOO,

char namel[12] = "abed";

char name2[12] = "ef"";

strcat(namel,name2);

printf( "%sn'", namel );
mpooTtifetan 6To TEA0G ToL Tivakoe namel o mepiEXOEVO TOL Tivako name2. ‘Etot oy
0006vn Oa eppavicdei to «abedef».

IMa vo Tpoctefohv o1 TPMOTOL 1 YOPOKTAPEG TOV Name2 YPNCLOTOIEITOL 1) GOVTUEN
strncat(namel,name2,n), énov t0 TPito Oploua €ivar o aplBUdg TV TPOSTIOEUEV®DV

YOPUKTPOV.

Hopaderyua 6.4

Na meprypopei ) Agttovpyio Tov aKOA0VOOL TPOYPAULATOS:

#include <stdio.h>
#include <string.h>
void main()
{
char msg1[20] ,msg2[20];
strepy( msgl, "Lucky you!" );
strepy( msg2, "Lucky me!" );
printf( ""msg1=%s\t\tmsg2=%s\n", msgl,msg2 );
strncat( msgl,msg2,3 );
printf( "msg1=%s\n", msgl );
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strepy( msgl,"Hello" );
printf( "msg1=%s\n", msgl );

Anidvovion 000 mivakeg yopoktipov 20 Bécemv Kol UE YPNoM NG GLVAPTNONG
aVTLYpOONG OAQOPIOUNTIKOV Tovg amodidovtor to mepleyopeva "Lucky you!" o
"Lucky me!", avtictoryo.

AxolovOmg Ol TPEIC TPMTOL YOPOKTINPES TOL MSE2 TPOCUPTMOVTOL GTO TEAOG TOV

msgl. Téhog, oto msgl avirypdeetor o arpoap@untikéd "Hello".

coh c s lTEMP\.prﬂg. exe

sgl=Lucky you? msg2=Lucky me? -
sgl=Lucky you?Luc
sgl=Hello

6.8.4 H ovvaptnon ocHykpiong ar@optOuntik®v

H ocvvaptnon stremp(namel,name2) d&xeton 500 opicpOTO TOL EIVOL TO OVOLLOTO TOV
oApapOunTikadv, ta omoia ko ocvykpivel. H €£080g g eivan évag axépatog apBuog, o
omoiog Aappdaver Ty tiun 0 epdcov ta OAPAPIOUNTIKG Eivol OpLOL.

IMa va ouykp1BovV o1 TPAOTOL 7 YOPAUKTNPES TOV AAPAPIOUNTIKOV ¥PNGILOTOLEITOL 1|
ovvtaén strncmp(namel,name2,n), 61OV TO TPito OploUA E€ivarl O aPOUOG TOV TPOG

GUYKPIGT XOPOUKTNP@OV.

Hopadderyua 6.5

Na meprypopei ) Agttovpyio Tov aKOA0VOOL TPOYPAULATOS:

#include <stdio.h>
#include <string.h>
#define N 5

void main()
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char msg1[81] = {""Hello to you'};

char msg2[81] = {""Hello to me!"};

int diff;

printf( "first string=%s!\n",msg1 );

printf( "second string=%s!\n" ,msg2 );

diff = stremp(msg1,msg2);

if(diff==0) printf( ""same strings!\n" );

else printf( "different strings!\n" );

diff = strncmp(msg1,msg2,N);

if(diff==0) printf( '""same first %d characters!\n",N );
else printf( "different first %d characters!\n",N );

Anlovovtor dvo mivakeg yopoktipov 81 Bécecmv, oTovg omoiovg amodidoviol Ta
nepieyoueva "Hello to you" kot "Hello to me!", avtictouya.
AxoAo0Bmg cuykpivovtal To dV0 aAQaPIOUNTIKA e yprion TG stremp() Kol KaTOmy

GLYKPIVOVTOL Ol TEVTE TPADTOL YOPAKTIPES TOVG LLE YPNOT| TNG Strncmp().

[-2Y c 5 .\TEMPIP rﬂg. exe

irst string=Hello to vou? -
econd string=Hello to met?
ifferent strings?

ame first 5% characters?




Kepdioro 7

AHMIOYPI'TA IPOTPAMMATQN
ITAPAAEIT'MATA

7.1 T'svika

Y10 mapov kepdiao Ba ypnowomoindel 10 cvvoko twv otoeiwv g C, mov
TOPOTEONKOAY OTO. TPOTNYOVUEVO KEPAAOLN, HE GUECO GTOYXO TNV VAOTOINGT OTAGDV
TPOPANUATOV Kol OmDTEPO TNV EIGOYWYN OTN AOYIKN TNG TPOYPOLUATICTIKNG OVAALGTC.
Eminpooheta, 1o moapadeiypata mov Oa avamtvuybodv otn cuvvéyeln omotelobv  upia

EVOEIKTIKT OVOPOPE Y10 TOV OVaYyVAOOTN, KOOMG amotelodv emieyuéva Bépato e£eTdcemy.

Hlpopinua 7.1

Na ypagel mpdypapa, 10 omoio vo d€xetar ¢ €ic0do Keipevo, vo amaplipel Tic
gueavicelg Tov ynoeiov 0-9, 1o Aevkd S10GTANATO KOl TOVG VITOAOUTOVS YUPUKTNPES KOl
OTN GUVEYELD VO, TUTTMVEL TO. OMOTEAEGHOTO. TO TPOYpOppa oAoKANpdVETOL OTay d0bgl 0

YOPOKTNPOG TEAELD “. .

To napamdve TpoPAnua uropet vo, popeomondei oe dopunuéva EAAvikd og e&nc:
IN'o k60 yapaxTiipa TOL KEWWEVOD TOV €ival d1aPopog TG ©. °
ELEYYETAL O TOTTOG TOV YOPUKTIPO.
av givar évag amd Tovg ¢ °, ‘\t’, “\n’
avEAveTal KOTa pio povada o araplOpunTis TV ol0oTNHdT®V
av gival ynoio

OVEAVETAL KOTA pio povaod o amaplOpnTig 1oV avTIeTOLYEL 6TO

yneio
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og KG0g ailn mepinToon
avEaveTal KaTa pia povada o anaplOpunTis TV vTéAoTev

LOPUAKTI POV

AvVomopacTtoct 6soonivey:

o Oocov apopd otig petafintég, amonteitor £voc omaplOune yio. o S1CTHHATO, TOV
omoio ovoudlovue n_white, évog amaplOunTg Yo Tovg AoV YapaKTPES, 0 n_other,
Kol Oéko amaplOuntéc Yo to ynoio. o v televtaio mepimTmoTn UTOPOLUE Vo
dniocovpe déka oveEaptnteg peTaPAnTtéc aAAd sivor mpoTindTEpO Vo emheyfel évag
nivokag 0éka Oéoeswv, o0mwc o int n_digit[10], o omoiog 0dnyel og MO cLUTOYN KOl

dounuévo Kmdka.

o [0 TV ekTOTOON TOV aPOUOV TOV ELEOAVICEDV TOV OEKA YNEeimV, OTNV TEPIMTMOOT)
TOV TivaKo amoplOuUnT®V, 0 aVvTioToL 0C KMIKAS Ba el TN Lopen
for (i=0;i<10;i++)

printf( "Digit %d has been encountered \t %d \t times\n",i,n_n_digit[i] );

AVOmOopaGTOGT) OLEPYUGLAOV:

o [0 ™ diepyasio «mape YOPUKTPO» YPTOCILOTOIEITOL 1] GuVApTNoN gefchar, n omoio
EMOTPEPEL TO YOPUKTAPA TOL O1aPAleL amd TV KUl €i6050. AVTOG 0 YUPOKTNPAG TPETEL
va amoOnkevBel og pio PETOPANTA TOTOL YOPOUKTAPA VIO TEPULTEP® EMEEEPYATIAL.
Ta mapondve 0dnyovv ot dNA®oN
char ch;
Kol 6TV £€KQpacn
ch=getchar();

M TN ™G omoiag tvor 1 TN TOV aploTEPOD TEAEGTEOD TNG EKPPUCTC.

e [a v aviyvevon Ttov TEAOVLC TNG E0AYWOYNG YOPUKTPWOV YPNCILOTOOVUE TO
GLGYETIOTIKO TEAECTN = 00N YOVUAGTE GTIV £KQPOOT
(ch=getchar())!=*.
H éxppoaon yivetar yevdng 6tov avayvmcdel o yapaktpag teleio. Mropel emopuévag
va ypnoponomBel wg Ekepaon piog npotaong while, mov Ba odnyel otV exavaAny”n TO0L

GUVOLOL TMOV EVEPYELDV TTOV TO TPOYPOULUA TPETEL VO, EKTEAEL Y10 KAOE yopaKTnpaL.



AHMIOYPI'IA IIPOTPAMMATQON — [TAPAAEIT'MATA 7.3

Awopopemaon tTng ponec sAEyyov:

Me Bdon ta Tponyovpeva, 1 TEPLYPOPT SOUOPODVETIL MG EENG:
while ((ch=getchar())!=°.”)
{
EAEYYETAL O TOTTOG TOV YOPUKTIPO.
av givan £vag o Tovg ¢ °, ‘\t, ‘\n’
ovEavETOL KaTG pio povado o araplOpunTig TOv S106TNRATOV
av givar ynoio
avEAVETOL KAT pio povade o araplOuiTic Tov avILIeTOL EL 6TO
yneio
o€ KG0g ailn mepinToon
aVEAVETOL KOTA pio povada o amaplopuntig ToV vréiowmy

LOPAKTI POV

To oopo g while omotehel KAoown mepimtowon emiloyng omd  oapolfaio
OTTOKAEIOUEVEG EVEPYELEG, YEYOVOC TOL 00NYEL oTN YpNom ¢ mpdtaong switch. H ékppaon
avéAoyo pe v Tiun g omoiag Ba yivel ) emAloyn g KATdAANANG evépyelag etvor 1 oA
£ékppaon ch.

A) ea@v givon évag amd Tovg ¢ °, \t’, ‘\n’
avéavetal Kata pio povaoa o arapOuntiic n_white
N ekppacpévn ot C
case ¢ ’:
case ‘\t’:
case ‘\n’:
n_white++;

break;

B) €0V 0 YOPUKTIPOG Eival yn@io
avEAVETOL KATG pio povaoo 0 amaplOpunTiis oV avILeTO EL 6TO Y Pio

pio TpMOTN LOPPT TOL KOSIKA EIVOL 1] TOPUKAT®
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case ‘0’:
n_digit++;
break;

n_white++;

break;

O kddag ovTOG deV EKUETAAAEDETOL TI ONAMOT TOV OTAPIOUNTOV TOV YNeiov mg
wivoka yopoktipwyv. ['a to Adyo avto, o TpooTadncovE VO EVOTOIGOLLLE TO. case MOTE
Vo £X0VV pia TUPOUETPIKT TPOTAGT), TOV G€ kKibe mepintmon Ba 0dnyel oy avénon Tov
KATAAANAOL amaptlOunty|. Oewpovue TNV EKEPACT)|

ch-‘o’
w1 g€etdlovpe v TN G Yo TiéS TG c¢h amd 10 ovvoro {0°, ‘I’, ..., ‘9’}. Eivon
TpoPavég Ot1, eav to ch givan ¢0°, N éxppaon Exetl Tiun 0 omdte Ka 1 TPdTAOT
n_digit[ch-‘0’]++;

€XEL WG AMOTEAEGLOL TNV AOENCT] TOV amaptOUN T TOV aVTIGTOLYXEL 6TO Yneio 0°.

Avrtictoyya, n mopoandveo mpotaon Yoo ch=‘8’ Ba ovéncer Tov oamapOuny mOUL
avtiotolyel oto ‘0°. Katd avtdv tov 1pdmo 0dnyovracTte oTov akOAovH0 cupmayn KOOTK.:

case ‘0’:

case ‘1’:

case ‘9’:
n_digit[ch-0’]++;

break;

I') TNoa to veoloimo oToLyEin EXOVUE TV KAUGIKY TEPITTO®ON YPNONG TNG EVTIOANS default,
OTOTE TPOKVITEL:
default:
n_other++;

break;

To tehevtaio onpeio mov npémel va TpoceyDel givar n apykonoinon Twv PHETOPANTOV.
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Hpofinua 7.2

Na ypagel mpdypappa wov emtidel devtepoPdadeg e€iodoeic. Na déyeton wg €icodo

TOVG GLVTEAESTEC NG e&lomong Kot va eAEyyel 1o €100G TV PV (amAEC TPOYLOTIKEG,

ovluyeic pyadikég M OwmAn Tpaypotikn). Ogwpelote TNV TEPINTOON TPAYLOTIKOV
GUVTEAECTOV.

#include<stdio.h>

#include<conio.h>

#include<math.h> // ywa sqrt(), fabs()

{

void main()

float a,b,c, D, r1,r2, r,im;
printf( " This program provides the roots of the second order
equation\n" );

printf( "\t\t\tax"*2+bx+c=0\n"" );

printf( "\nGive parameter a:");  scanf("%f",&a);

if (a==0) //'EAeyyoc yio a=0, omdte 1 e&icmon yiveton o/Opio

{
printf( "For a 2nd order equation, a!=0. Try again\n" );
printf( "\nGive parameter a:");  scanf("%f",&a);

} //téhog tov if

printf( "\nGive parameter b:");  scanf("' %f",&b );

printf( "\nGive parameter c:'"); scanf(" %f",&c );

printf( "\t\t%.3f*x"2 + %.3f*x + %.3f=0\n",a,b,c ) ;

D =b*b-4*a*c; // Awoxpivovca
if(D<0) // Eqv A<0, o1 pileg givan ovluyeig pryadikég
{

printf( "There exist two conjugate complex roots:\n" );

r=-b/(2*a);
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im=sqrt(-D)/(2*a);
printf( '"r1 = %.3f+ j%.3f\n",r,im );
printf( "r2 = %.3f - j%.3f",r,im );
} //téhog tovu if
else if (fabs(D)<le-10) // fabs — float, abs — integer
{ /I Eédv A=0, vmapyel ourin pila
printf( "There exists a double root:\n" );
printf( "r1 =r2 = %.3f\n", -b/(2*a) );
} //téhog tov else if

else // e k40e dAAN TepinTwon vdpyovv dV0 mpayuatikég pileg

{
printf( "There exist two real roots:\n" );
r1=(-b+sqrt(D))/(2*a);
r2=(-b-sqrt(D))/(2*a);
printf("'r1=%.3\nr2=%.3f\n"",r1,r2 );

} //téhog tng else

} //téhog g main

Anotéieona yio owtin mpoypotiky pila:

e | C:\TEMP\prog.exe

This program provides the roots of the second order eguation "
ax™2+hx+c=0

Give parameter a:-l
Give parameter h:=2
Give parameter c:-1
1.88008="2 + 2 _@@@=x + 1.0 = @

There exists a double root:
rl = r2 = —1.888

-
<| >

Amnotéleona yio svlvyeic myadikéc pilsc:




AHMIOYPI'IA [TPOT'PAMMATEON — [TAPAAEIT'MATA
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e | C:\TEMP\prog.exe

Thiz program provides the roots of the second order eguation "
ax™2+hx+c=0A

Give parameter a:l
Give parameter h:ol
Give parameter c:-2
1.880="2 + 1 _A8@=x + 2.8 = @

There exist two conjugate complex roots:
1 = -8.588 + j1.323

»2 = -8.588 — j1.323
« f

Amotélsono Y0 omAEC TPOYROTIKES pilec:

e | C:\TEMP\prog.exe

Thiz program provides the roots of the second order eguation "
ax™2+hx+c=0A

Give parameter a:l
Give parameter b:-1

Give parameter c:—4
1.008=x"2 + 1.008=x + —4.808 = A
There exist two real roots:
r1=1.562
r2=—2_.562

-
<| >

Amnotéieopo o 0=0:

e C:ATEMP\prog.exe

This program provides the roots of the second order eguation -
ax™2 +hx+c =08

Give parameter a:-@
For a second order equation, a should not he B. Try again

Give parameter a:
-
< | LH

Ilpéfinua 7.3

No ypapel Tpoypappa, yopis xpnon e EVIOANS goto, L To omoio Ba elodyovtal omd

Ot ovvtereotég a, b va gpeaviovtor oty 006vn.

T0 TANKTPOAGY10 VO Levyn Tpaypoatikev apOuav (x1,y1), (x2,y2). And ta {evyn ovtd Ba
vroloyifovtar ot cvvieheotés a, b g egiowong g gvbeiog y=ax+b. Oa mpémnel va

Aappaveton mpdvola mote og mepintwon mov x2=x/ va {nteiton ek véov 1o onueio (x2,y2).
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#include <stdio.h>

void main()

{

float x1,y1,x2,y2,a,b;
printf( "\nGive x1:"); scanf( " %f",&x1 );
printf( "\nGive y1:"); scanf( " %f", &yl );
printf( "\nGive x2:"); scanf( " %f",&x2 );
while (x2==x1)
{
printf( "n\ERROR! x2=x1, give x2 again, x2:");
scanf( " %f",&x2 );
}
printf( "\nGive y2:"); scanf( " %f",&y2 );
a=(y2-y1)/(x2-x1);
b=y2-x2*a;
printf( "y=ax+b, a=%f, b=%f\n",a,b );

} //télhog Tng main

e | C:ATEMP\prog.exe

Give x1
Give vyl
Give x2
nERROR?

w=ax+th,

Al

2
=4

=2
x2=x1, give x2 again, x2:4

Give y2:5

-a=B.SBBBBE. h=3.808088
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Ilpofinua 7.4

Na ypagel mpodypappa, 1o omoio Ba déxeton omd TO0 TANKTIPOAGYO dladoykd 6
aképatovg apBpovg tov AOTTO. Oa npémel vo AapPdveton Tpodvola dote Otav gite vag
ap1Buog oev avikel oto [1 49] eite emoavorappdveror aptBpdg mov d60MKe TPONYOLUEV®G,
va {ntettan véa tipm yu awtdv. Ot apBpoi Bo amobnkedovran oe mivaka axepainv kot Oo

gueavifovtar oty 006vn LETA TO TEPOC TNG EICAYWOYNE TOVG.

#include <stdio.h>
#define N 6
void main()
{
int lotto[6];
int j,deikt,i=0;
while (i<N)
{
deikt=0;
printf( "\nNumber %d, enter your choice:",i+1 );
scanf( " %d",&lotto[i] );
if ((lotto[i]<1) || (lotto[i]>49)) deikt++; // [1,49]
for (j=0;j<i;j++) if (lotto[j]==lotto[i]) deikt++; //No unv emavoinedei
//Tponyovuevog aptBpuoc
if (deikt) printf( "\nInvalid choice!! Try again\n" );
else i++;
} //téhog tng while
for (i=0;i<N;i++) printf( "\nNumber %d is set to %d" ,i+1,lotto[i] );
} //télog Tng main
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e | CATEMP\prog.exe

umber 1. enter your choice:45

umber 2, enter your choice:6?

Invalid choice®*?* Try again

umber 2. enter your choice:—1

Invalid choicet!? Try again

umber 2. enter your choice:2

umber 3. enter your choice:2

Invalid choicet?? Try again

umber
umber
umber
umber

umber
umber
umber
umber
umber
umber

3.
4.
5.
6.
1
2
3
4
5
6

enter
enter
enter
enter

is set
iz set
is set
is set
is set
is set

your choice:b

your choice:?

your choice:8

your choice:?

to
to
to
to
to
to

45

=000 =J LAk

Hpofinua 7.5

Na ypoagpel mpoypoppa, pe to omoio Oo e6dyovralr amd 1O TANKTPOAOYlo 4

oApapOunTIKG oe Tivake oAQUPIOUNTIKOV, UNKOVG 7 YOPOKTNPOV To KoBéva. Xt

ocuvéyewn Ba Aapupdvoviar ot Tpelg TPAOTOL Yopoktipeg kdbe oApopOuntucod ko Oa

GUVEVOVOVTOL GE £VaL VEO OAPAPIOUNTIKO, TO 0010 Ko Bol TVTMVETAL.

{

int i;

char str[4][8], str_total[13];

void main()

#include <stdio.h>
#include <string.h>

#include <conio.h>

for (i=0;i<4;i++)

{

/loTig S100TACELS TV TVAK®V Bo Tpémel va

/I eBel voy”M Kot o \0°
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printf( "\nGive string no %d: ",i+1);
scanf( " %s" ,str[i] );
if (i==0) strncpy(str_total,str[i],3);
else strncat(str_total,str[i],3);
}
printf( "Total string: %s\n" str_total );
} //téhog g main

o | C:XTEMP\prog.exe

alalal :‘

Give string no 1:

Give string no 2: h2h2
Give string no 3: c3cdcdc
Give string no 4: d4d4d
Total string: alab2bc3cd4d

- -
<| >

Hpopfinua 7.6

Na ypagel mpdypappa pe o omoio Ba swodyovioan 6 mpoyuatikoi apiBuoi ond to
TANKTPOAOY10, Bo amoBnkevovTan otov mivako array|] kot o Tvm@vovTol: o) ot BeTikol €&
avtdv, B) o peyakvtepog, ¥) o aplduog Twv ototyeiov Tov array|], Ta omoia £yovv TiéEg

oto odotnua [1.05 50.8].

#include <stdio.h>
#include <conio.h>
#include <math.h>
#define N 6
#define lower 1.05
#define upper 50.8

void main()

{
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float array[N],maxim;
int i,count=0;
for (i=0;i<N;i++)
{
printf( "\nGive %d number: ",i);
scanf( " %f" ,&arrayli] );
}
maxim=array[0];
printf( "\n" );
for (i=0;i<N;i++) /* i=0 ywo vo umovv 6Aa o éva, fpdyo, LOVO Y10 TO

uéyioto Ba oy i=1 */

{
if (array|i]==fabs(arrayli])) printf( "array[%d]>0: %f\n" i,arrayli] );
if (array[i]>maxim) maxim=array]i];
if ((array[i]>=lower) && (array[i]<=upper)) count++;

3

printf( ""Maximum=%f\n",maxim );
printf( "Numbers within [lower,upper]: %d\n" ,count );

} //télog Tng main

e C:\temp\prog.exe

Y
Give @ number: 23.2 :j

Give number: —17

Give numher: 5.767676

1
2

Give 3 number: 789
4

Give number: @

Give 5 number: 5

arravlBl1>@: 23.200001
arrayl21>8: 5.767V676
array[31>8: 789.000000
arrayl41>8: @.000008
arrayl51>8: 5. 000008
Maximum=787 . A00OBH

Mumbers within [lower,.upperl: 3
LIJ

4
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Hpopinua 7.7

Noa ypagel mpdypoupue pe 10 omoio Oa eodyovior 6 yopaktmpeg omd TO
TANKTPOoAOYI0, B amoBnkevovial otov mivaka array|[] kot fo TvT@vovTon dladoyKd To
aKorovOa:

o) Ol YOPOUKTNPESG LE OEKASIKO 1GOSVVALO LKPOTEPO TOV 75

B) 0 YopOaKTNPOG LE TO KPATEPO OEKAIIKO 1GOFVVALLO

Y) 600l yopoktnpes eivor ddeopor tov yapaktipov ‘b’, ‘¢’, ‘d’ (viomoinon

OTOKAEIGTIKA LE YPT|ON TNG EVIOANG Switch-case)

#include <stdio.h>
#include <conio.h>
#define N 6
void main()
{
char array[N];
int minim,i;
for (i=0;i<N;i++)
{
printf( "\nGive %d character: ",i);
array|i]=getche();
}
printf( "\n" );
minim=array[0];
for (i=0;i<N;i++)
{
if (array[i]<75) printf(''character No %d < 75: %c\n" i,arrayli] );
if (array[i]<minim) minim=array[i];
}
printf( '"Char with min dec number: %c, number=%ad\n" ,minim,minim);
for (i=0;i<N;i++)
{

switch (arrayli])
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case 'b'":
case 'c":
case 'd":
break;
default:
printf("'char No %d different than 'b','c','d"':%c\n" ,i,arrayli]);
break;
} //téhog g switch
} // téhog g for
} //téhoc g main

co C:\temp\prog.exe

Give B character: =
Give 1 character: >
Give 2 character: m
Give 3 character: c
Give 4 character: h
Give 5 character: Q

character Mo B ¢ 75%: =

Char with min dec number:

=, numbher=61
char No B different than ‘b’ .'c¢’ . ’'d’:=
char No 1 different than 'h'. "¢’ "d’:2
char Ho 2 different than 'bh' . ‘¢’ ’'d’'m
char No 5 different than *‘b'.'c’.’'d":Q

-
<| | b






