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Eicaywyn

Oxt®Pp1log Tov 1983. Q¢ PeTOMTLYLOKOG POITNTYG, YVADPLGO LLOL OEKAOYTAY POV
apepuovidovra wov v Eheyav BCPL. H oyéon pog kpdtnoe Eva ypdvo mepi-
mov. Evéliktn addd d0oTpomn. AVGKOAO Vo TNV KOTOVONGELS KOl OVGKOAOTEPO
va ) xeprotels. Tnv emdpevn ypovid Hov yvapioe T PIKPOTEPT AdEAPT| TNG,
™ C. Ao TV TPAOTN GTIYUN| LE EVTLIMGIACE, ElXE O dOUNUEVT OKEYT, NTOV
TPOUEPA EVEMKTY) Kol TOAD 7o eAkT). H yvopipio avt dev dpynoe va e€eit-
10l o€ éva peydio Epmta, 0 omoiog Kpatdel akOUN Kot onuepa. Amd 16te G-
vavinoa Kot GALEG TOAAES, TOAD T VEESG KOl ELPAVIGULES, LE TTOALEG OLVATO-
TNTEG KOl TPOGHVTO, EUEVO OPMOG TAVTO TGTOG GTN LECTALKOL TT10L Oy AT OV,
) C. Evtuoydg mov glvatl pévo ... o YAOGGo TpoypoiaTiGHoD !

Kot dpmg, n modvypovn avtr| oxéon eiye Kot Evay Kapmo, T Topaywyn Thov-
G0V EKTTOOEVTIKOV VAIKOV TTOL ¥p1oiiorombnke dAa avtd ta xpdvio yio T o1
daokario g yAdocog C kol To 01oto aroTéAese T BAon Yo T GLYYPAPT OL-
T00 T0V PiAiov.

To BiPpArio ovtd amevbiveral 1060 GTOV APYAPLO OGO KOl GTOV EUTEIPO TPO-
YPOUUOTIOTH TOL OEAEL va Yvopioel TIG apyég Kol T Aocopio Tov dopunpévon
TPOYPOLOTIOHOD, HEGH OO Ho EDEMKTN Kol Ywpic Opta YAdoca onwe 1 C.

Me 1dwitepo 1poTo Tpooceyyilovtal AN T YOPAKTNPIOTIKA TNG YAMDOOoHS Kol
dtvetar Eppaon oy avaivtikn kot og BdOog emeEnynon tov "otpuevov" g
onpeiwv. Meydio Bapog £xel 600el o1 dOAKTIKY GEPE ovToL TOL PiAiov,
MOOTE 1 AVAYVOOT Kol 1 KaTavonon evog Kepaiaiov va mpoimobétel povo Tic
YVOGELS TOL AmMOKTHONKOV GTO TPONYOVUEVE KEPAANLOL.

Nwg va diapdaoere auto To BiBAio
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Av gloTE YVOOTNG LOG OTOGONTOTE GAANG YADGGOG TPOYPOUUOTIGHOD LITO-
peite va mapareiyete 1o Kepdiaio 1 kot va mpoympnoete kotevbeiov 6to emod-
LEVO KEPAAOLO.

To Kepdhaio 2 eivar po pukpn "meprodeia ot yawooa. ivetan po mpatn
YVOPIUI, DCTE VO OTTOKTNGETE L0 GOOLPIKT EIKOVA Ad T OO KO TO XOLPO-
KTNPIOTIKA TNG KO VO WTOPEGETE VO KATAGTPDOGETE TO, TPMTO GOG ATAN TPO-
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ypbppoata. Ta endpeva Ke@dioio avardovy OAO T XOPAKTNPLGTIKA TG YADC-
0aG, OIvovTag EULPacT) GTNV TOPOVGIacT TV PAGIKOV, 0AAL Kol TV TEPIGGO-
TEPO TOADTAOK MV EVVOLADV, LLE ATAO, ETOTTIKO, Kot Katovontd tpomo. Ta kepd-
Aowa 15,16, 17, 18 ko 19, givan pia Badid "Poutid" 1000 o€ e€g1ditkevpévec te-
YVIKES TTPOYPOULOTIGLOV, OGO Kol GTO, AHTEPA YOUPUKTNPLOTIKA TG YADGGOC.
Téhog, To ke@draio 20 Gog TpoeTodlet Yo To EMOUEVO PLGIKO Gog Brpa: Mo
TPATN ETAPT] LLE TOV AVTIKEYLEVOGTPEPT TPOYPOUUATIGHO Kot TN YA®ooo CH++!
To Iapdptnua A Tep€yet o avaALTIKY 0vVOQOPE GTIS TTLO GLUYVE XPNCULO-
nowovpeveg cuvaptnoetg s C. Xto [apdptnua B Oa Ppeite Aemropépeis yo
10 tepPdArov avamtuing tov DEV C++. To DEV C++ eivan £va oAokAnpwpé-
vo epariov avamtuEng ya T YAwooeg C kot C+, 1o omoio dwribeton dw-
pedv Kato amd T YeVIKN GOEL0 XpPNoNG TS GNU'. 0o o TPOYPUILHOTO TOV
VIapyovv o€ 0vTod T0 PLfdio Exovv dokytactel oto mepfaiiov tov DEV C++.

210 guvodeuTIKO CD Ba Bpeite TO TTPOY POV £YKATAGTACNG YIa TO OAOKANPWUEVO
TEPIBAAANOV Tou DEV C++, TOV KWHIKA TWV TTEPICCOTEPWY TTPOYPAUUATWY TTou Bpi-
OKOVTaIl 0€ GUTO TO BiAI0, KaBwg Kai Tig aTTavTAOEIS OAWV TwV aoKroewy. ETtiong,
QATTOKAEIOTIKA via To BIBAI0 auTtd, £Xe1 dnuIoupynBei évag SIKTUOKOG TOTTOG OTn dIEU-
Buvan http://lc.bytes.gr pe TTANB0G emITTAEOV ava@opwy yia Tn yYAwooa C.

20G OUVIOTW va eykaTtaoTroeTe To TTEPIBAAAOV Tou DEV C++ waoTe va UTTOPEITE va
dokiualete Ta TapadeiypaTa Tou BiBAiou aAAd Kal Ta SIKA Gag TTPOYPANMATA.

To ovpPoro © dimha omd ToV TITAO Hag Tapaypapov onpaivel 6t Tapdypo-
@o¢ TapExet e€eldkevpévn yvaon kol umopel va Tapoarelpbet o TpdT 0vh-
yvoon, 1 dtav dev emBupovpe Waitepn eppddovon.

210 powpo TAaiclo wov vrdpyel dimha amd To TEPLIGGATEPQL e
mopadelypato avtod tov PiAiov avagpépetal To GVOLO TOV

apyeiov 6to omoio VAPYEL 0 TYOL0g KMOKOS TOL Topadelylotoc. Av Eyete
Nnon eykotactioet 1o DEV C++, éva dumhd KAk endvm oto apyeio Tov moapa-
delypotog etvat apketd Yo va avoiEel T GLYKEKPILEVO apyelo HEGO GTO OAO-
KAinpopévo tepipdirov tov DEV C++. H petayhdttion kot 1 eKTEAECT) TOV
TPOYPAUHOTOC YivovTal TAEOV [ £va amAS KAIK G £VoL EIKOVISL0 TV TePIBAi-
hovtog (PAéme TTapdptnua-B).

' http://www.gnu.org/philosophy
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MNari va yéddw C;

Mo ep®dTNOT TOL AKOV® GLVEYELX ad TOLG PortNTES: [To16g 0 AdYyos va ndbw
C dedopéVou OTLVTAPYOLV TTLO GVYYPOVES YADGGES Ol 0Toieg efvo TePLGGATEPO
QUAMKEG Kat £(0VV TEPLEGOTEPEG OVVATOTNTEG;

[Tavta amavio pe éva mapdostypa. Av 6€hovue va yivovpe madtot, B apyi-
covpe TNV ekmaidgvon pog and Eva Airbus 1 and éva Toéova; To Airbus givat
TPOPOVOG TLO PIAKO, O AGPAAES, £XEL TEPLGGATEPES SVVATOTNTES, GYEDOV O-
AeG 01 Aettovpyies TOV €ival CVTOUATOTOUEVES, KOl GE TEAMKN 0VAAVGT etvat
vt oL B TAOTAPOLLE, MG EMAYYEALOTIEG TAOTOL, GE [L0L EMLPOTIKT TTHON.
[Moati Adowrov va apyicovpe and éva Toéova;

Nopifw 6tin amdvrnon givar Tpoeavie. Me 1o Toéova Ha pabovpe ) facikn|
euAocoeio TN TTNoNG Y®PIg TV ToALTAOKOTNTA GUVHET®WY GuoTNUdTOV. O
&yovpe 6t 01d0eon pog ta Bocikd Kot arolutmg aropaitnto Opyava kot Ho
YVOPIGOLLLE TO amoTEAEG L0 TOL KUOE yeipio ol poc. e éva Airbus Oa elpaocte
TEPIKVKA®UEVOL a0 YIAMAOES OLOKOTTTEG KOl OpYoval, ELAYIOTA OO TO OToio
OU®G £xovV Vo KAVOLY He TNV oucia TG TTions. Mmopel va puBuilovv t Oep-
HOKPAGLo TG KOUTIVOGS, TNV £VINOT TOV NYEIMV AVAKOIVOGE®DY, TO POTIGUO,
K.AT. Ot ovtopatonompéves emiong Asttovpyieg dev fonfodv 6to va kaTtavon-
covpe o€ PAB0G Tovug Kavdveg Kat TIG S1adKaGies TG TTTHOMG.

Ag éABovpe TOPO GTOV TPOYPUULATIGHO. ZIYOUPQ VTLAPYOVY YADGGEG TTLO GVY-
YPOVEG KOl TTLO TTOPAYWDYIKES, OL OTTOieS Lag fonBovv va eTIdy VoL E EAKLGTIKA
npoypappata oe Atydtepo ypdvo. Iati Aowmdv va pdbovpe C;

H C pog BonBdet va katavoncovpe o€ fAB0G TOLG P AVIGLLOVG TTOL Ol TEPLC-
o0otepes "TapaywykéS” YAMGGES, Yo AOYOus amAdTNTag Kol EvypnoTiog, Kpv-
Bouvv amod Tov Tpoypappatiot]. O @ortnTNS IOV 6TOVIALEL EMGTEG CYETIKES
LLE TNV TANPOPOPIKY| TPEMEL VAL £YEL Katavonoel og PBog OA0VS avTovg TOvg
unyovicpovs. Etvar BéBato dtt oty mapaymykn dadikacio Bo ypnoiponomcet
dAheg Yhdooec. Opmg n yvoon mov anéktnoe pobaivovtog C Oa tov fonbnocet
va emAvel BEpata Kot va Katavoel EVVOLeES oL 6€ AALEG YADGGEG TPOYPOULLLLOL-
TIGUOV £ival TOAD TTO OPOLPETIKES KOl YEVIKES.

Ag unv Egyvlpe, emiong, 6Tt ot TAEOV GUYYPOVES YADGGES TPOYPUULOTIGLOV,
omwg n C++, n Java, ko ) C#, Bacilovrtat ot C!
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BaoIKEG EVVOIEG TOU TTPOYPOAMHMATICHMOU

26

To tunpa avtd amevBHvETOL GTOVS OPYEPIOVS GTOV TPOYPOUUATIGHO. AVaPEPEL
Kol eENyel Pacikég EVVOLeg TOV TPOYPOUUOTIGHOD, OTAPOITTES Y10 TOV OVOL-
YVOGTY TTOL £PYETOL Y10 TPATY POPA GE EMAPT UE LU0 YADOTO TPOYPOLLLLATL-
opov. Kdébe mpdypappio, ovarntuypévo 6€ 0molodNmToTe YAMGOO TPOYPOLLLOTL-
opov, emegepyaleton dcdopéva Ko divel amoteléspata. H emeepyacio tmv oe-
dopévov yivetal Tavta pe Evay mpokabopiopévo Tpomo (arydpifuo). Ta cvota-
TIKA IOV GLVOETOLV Eva oAl TPOYPOLLA Etvar o1 peTafAnTéc, o1 otabepéc, ot
TOPACTAGELS, KOl O1 EVTOAEG.

Ag v Eeyvape ot évag H/Y eivar éva pmydvnpa to oroio emrelet povo tpeig
Aertovpyieg:

» IpdéoOeon. T npoypatikdmra o H/Y iktedel poévo v mpdén g npod-
o0eong. Oheg o1 dAdeg mpdcels aviyoviol 6e TPOcHEGELC.

» Xoykpon. [1y. va cuykpivel 600 0p1BHovg Kot Vo amopacicel Tolog sivat
LEYOADTEPOC.

> Metagopa ocdopusévav. O H/Y pmopel va amobnkedoet ot pvipn Tov oe-
dopéva, To omoia propet va etvan otafepéc 1 va TpoEPyovTot amd omoTeAE-
OoUOTO TPACEMV.

[Tapatnpovpe emopévag étio H/Y extelel moAd anhég ko facikég Aettovpyieg

HE xpNnon OU®G TV OTOIWV EMTLYYAVEL TNV EKTEAEGT] TOADTAOK®V 0AyopiO-

HOV.

2uvnBifw va Aéw aTOUG POITNTEG OTI TIPETTEI VA AVTIMETWTTICOUNE ToV H/Y oav évav
aoBevn TToU €xel TN vOoo AATOXAIJEP O€ TTPOXWPENHEVO OTAdIO!

Oocotvocovv and Ahtoydipep £xovv ammAgto pviunc. Agv Bupodvrot i Ekovoy
10 TPpoNYovLEVO devTepOAEnTO. O1 acbevelg avtol katapehyovy oe d1dpopa Te-
YVACLLOTO, Y10l VO LTTOPOVV VO, AELTOVPYNGOLV KOWVAOVIKE. XPNGULOTOL00V Yop-
TAKLO 1] KOVTAKLO Y10 VO GTLLELOVOLV TL EKOVOV DGTE apydTEPO VO LTOPOVV VO
10 eAéyyouv. [Ly., av edve Tpmvd Palovv oe Evav kovTtdkt T epdon "épayo
mpowd". 'Etot 6tav 10 dovve apydtepa Oa EEpovv dTL Epayay TpOvO Kot dev Oa
Eavapdve. Otidmmote BEAovv va Bupodvtar Ba Tpémel va 1o Katoywpicovy o
Kdmolo Kovtakt!



KegpdAaio 1: Elcaywyn

MeTaBAnTég

O H/Y — acBevng éxet ot 61d0eom Tov dioekaTopLdple TETOL0 KOVTAKLO, TOV
dev etvar dAlo amd t1g Bécelg pvnung mov drabéter n pvnun RAM tov kébe ov-
ompatog. Ta dedopéva, Kabdg Kot To OTOTEAEGLOTA TOV TPAEEMV, o KeD-
ovtal 6T Kovtdkia e kevipikng pvinuns (RAM) tov H/Y . Ze drapopetikn me-
pimtoon, cov acevig ne Altoydipep, Oa ta giye Eeydoet.

H dwyeipron g pvniung RAM givon Bacikd péinpa pog yAdeoog mpoypot-
patiopov. o va ypnoyoromBel pa BEon pvnung péca amd pie yAoooo po-
YPOUUUOTIGLOV, TPETEL VO TNG 000l Eva dvopa.

>€ KABe BN PvrUNG TTOU XPNOIKOTIOIEITAI O€ £va TTROYPOU LG, avaTifeTal (avTIoTOI-
XieTal, atrodideTal) Eva OVoud, TO € TTEPIEYOEVO TS BECNG PVAUNS OTTOTEAE TNV
TIFA TNG. MNa va avapepBei To TTIPOYPOUC OTH CUYKEKPIUEVT] BEON PVAUNG, XPNOI-
poTTOIEl ATTAWG TO GVOUA TNC.

- wm A

dovrtaoteite v kabe o Lvi|LNG TOL YPNOUOTOIOVUE GV £VO KOLTI, GTO
eEmTePIKO TOV 0moiov elvar ypaupévo to dvopa tov. To meplexdevo Tov Kov-
TI00 amoTEAEL TV TR} AV TG BEong pvnune.

Ag Bswpnoovpe 1 Béom pvnmung
ab n onola TepiEyel TNV apy” TOV

apOuo 23, If(ll éc’rw OTL [E KaTOA- i/ i/
AnAn evtod] aALalovpe TO EPLe- "
YOLEVO NG o€ 18. 23 = 18

[Tapampodpue 611 T0 KOLTL (BE0M
UVAUNG) mapapével to oo (ab),
aAAG TO TTEPLEXOLEVO TOV peTafBaAleTar. To dvopa, Aoumdv, Tov avTIcTOLKEL OE
pia 0€om pvnung propet va mapet dtapopetikés TieS. I avtdv 10 Adyo kdbe
ovopa 0éong pvnung koieiton petapinti (variable). Xto mopamdve tapdoety-
pa n petafAnt ab eiye oty apyn v tiun 23 Ko petd v tipn 18.

"‘Eva mpoypappa ypnoyponotet petaffAnNTéG yio va amofniKevel To 0€00UEVA Kot
T, amoteAéopoto To omoia Tapdyel. Katd v ektéheon Tov Tpoypappatos, ot
TIWEG TOV PETAPANTOV pmopet vor adddlovv.
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"nobatvoovpe" tov TpdTO SOVAELLS TOV 000VTIOTPOL, d1OKPIVOVTAG KO KOTOVO-
AOVTAG TO ETUEPOVS ATAOVGTEPO TUNLOTO OTTO TOL 0TT010L amoTEAEITAL 1] EpYOGin
TOV, AEYETOL BVAAVOT).

Metd 10 61010 TG 0vaAvomg okohovBel To 6TAS10 TOV GYEOOGHOY. XTO GTA-
d10 aTd pmopovpe, av avTo Kpdel amapaitnto, va mpoteivove vEOLG KaADTE-
povg Tpdmovg epyaciag 1 akdun Kot véeg dvvatdtres. H avdivon kot o oye-
oGS OEV EYOVV OMAPULTNTOS AUECT] GYECT] LE TOV TPOYPUUUOTIGUS, OALY
YPNCLOTOLOVVTOL G OVOYKOL0 EPYOAELD Y10l T COGTY| KO ETOYYEALOTIKT) KO-
TAGTPOON TPOYPAUUATOV.

Aoyikoé diaypappa

2t 6Téo0 TG AVAALGNG KO TOV GYESIOGLLOD O AVOAVTIC YPT|CULOTOLEL, EKTOG
TOV GAL®V «EPYUAEI®V» TOV, OLOYPELLLATO Y10 VO ODGCEL PoL KOV TNG AgL-
tovpyiog Tov Vtd peAéTn suotuatos. H oynuotikn out aneikdvion evog ou-
OTNUOTOG YPNCIUOTOLEL YEMLETPIKE O LoTaL Kol KOAETTon Aoykd didypoppon
Surypappa pong (tlow chart). Ze avtod To Piiio ypnoyonoteital Guyvd 1o Ao-
YIKO didypopipier yio vor emecnyn et n Aettovpyla piag VvioAng, pog dtadkociog,
N evOG TPOYPUUILETOC.

To dbypappa pong amotérece TNV TpdTn HEH0dO avamapdotaong akyopiOumy.
Mo mpd™ popd mapovsidotre and tov Frank Gilbreth o 1921 kot apydtepa
KupLapynoe oc pébodog avamapactaong oryopibuwv yio cvotipota H/Y. A-
KOUM Kot 01 GUYYPOVES TEYVIKES AVATAPAGTAOTG, OTMS TO SLYPEULUOTO EVEP-
yelag e UML?, omotehobv pio enéktoon tav kKhaotkdv Aoyikdv Sty pappd-
TOV.

To ytioyo gvog Aoykov dtaypdppatog Baciletor 6N (pNoT GLYKEKPLUEVOV
YEOUETPIKOV GYNUATOV. YTAPYOLV dEKASESG OLOPOPETIKE GYNLATO TOV UTTO-
povv va ypnotponomBovv ce £va S1hypapo pong, avaloyo Le T TOAVTAOKO-
mTa Kot T gprion tov. Oumg oe éva amkd KAaotkd Aoykd dtérypapLpo to oo-
(QOPETIKA GYILOTOL TTOV YPNGLULOTOLOVVTAL £fval TOAD TEPLOPIGUEVOL.

3 HUML (Unified Modeling Language) givai pia cuyxpovn u€60d0og ypagIkng avatrapdoTaong aAyopiduwy,
1I310iTEPA XPrOIUN GTOV AVTIKEINEVOOTPEPH TTpoypappaTiopd. H avdamtuén tng UML Eekivnoe 1o 1994 kai
ouveEXWG eEeNioaeTal.
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e éva amAd AoYKO SLaypapLol XPNGLLOTOLOVVTOL KOOOPIGHEVO YEMUETPIKA
oYNHOTO TOL TO KAOE £vo VTOOEIKVUEL Lo cuykeKpLpevn Aettovpyio. Kabe
oyfpo avtiotoryel oe pia katnyopio dadkaciog tov "vmd perétn" cvotiuo-
toc. ['la mapddetypa, o popPoc detyvel EAeyyo evd To 0pHOYDOVIO TOPAAANAS-
yYpoppo emegepyacio. Ztov mivako Tov akoAovbel avapépovot To oot
oV GLVNOMG XPNOLULOTOLOVVTAL GE £VO AOYIKO OL8YPOLLLLAL.

FewpeTPIKO OXAMA AsgiToupyia

© Apx/TéNoG diadikaoiag

Emeiepyaoia

‘EAeyxog

Eicodo¢/E&odog
TTANPOPOPIWV

MeTagpopd eAéyxou

IxAua 1.1 To oynuoto tov Aoyikod oaypouuotos

Méoa oe KG0e YeOUETPIKO YN TEPTYPAPETAL LE OTAL AOYL 1) O10OTKAGTNL
oV eKTEAELTAL.
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21 ddtkacio Tov eEAEYYoL givar duvatég Lovo 6vo a-

nopdoelc: Nar 1 'Oyt Avaroya pe T0 0mOTEAEGHLO TOV Nou
eAEYYOUL, TO O1dypappa pong g ooMyel 6 d1APOPETIKO

TOPOKAGOL TOV. On

To emdpevo hoykd ddypappa delyvel ) dadkocio

nov axkolovOeitar dtav KAmOl0g KaAel TO AGAVGEP HEYPL VA TAEL GTOV OPOPO

7OV TOV eVOLOQEPEL. AVa@IBolo VITAPYOLY TOAAES EKOOYES Y10 TO GOGTILLOL 0V-
16. To Aoywo dudypappa Tov aKolovdel deiyvel emontikd T Agttovpyia Tng

OGLYKEKPLULEVNC O10OKOGTOG.
Apx
diadikaaia

Eivai o doavoép
oTOV 6POYO;

[&tnoe 1o KoupTri va To KaAEaEIg

le
<

‘HABe T0 acavaép;

o 2 NAI

| AvoIge TV TOPTA KAl PTTEG pécal

| Mémnae 1o koupTri TOU 0pOPOU TTOU BEG |
le

<

‘Egrace 10 acavaép
aTov 6poYo

| Avoie v TopTa Kai Byeg |

TéNog
d1a61Kaoiag

IxAua 1.2 To Aoyiko diaypoyuio the 01001K0Giog KANOHS EVOS 0.00VTEP
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Mia rpwTn patia otn C
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210 KePAAao avto Eekva o pukpn "meprodeia” o yAwooa C. Ivetar pia
TPATY YVOPLO, DOTE VO ATOKTICEL O AVAYVAOGTNG L0 COAPTKT] EIKOVOL TNG
SOUNG KOL TOV YAPUKTNPIOTIKAV TG YADGGOS, OAAG Kol Vo, LTopel va OTidyvel
KAmolo oAl TPOYPELLILATO.

Ta meprocdTepa and doa avapiépovtal 6to Tapdv Kepdloro eEgtalovion Eavd
KOl IO OVOADTIKA GTO ETOUEVO KEQAALL.

[Tpv axopa TPOY®PNGOLUE GE QLT TN TPAOTN YVOPLULN, 0G SOVLLE TN O100Ka-
olo pe v omoia ektedeitan Eva omolodnmote mpdypappa otov H/Y nag. H 1o~
dwacio avtn o pog fondnocet va katoavoncovpe kKamoieg Evvoles tov Ha cuva-
VINGOLUE OUECMG UETA.

I'vopilovpe 6TL omotoonmote cvatnio H/Y Bpioketor vmd tov Edeyyo tov Aet-
TOVPYIKOV TOL cvoTpatog (.. Windows, Linux, Mac OS, kx.Am.). H extéheon
evog TpoypappeTos cuvibmg Eekivaet amd pa evéEpyelo Tov xpnot (T.y. L Eva
KMK TOV TTOVTIKION), KOl HETA TO AEITOLVPYIKO cvotnua "goptdvel' 10 Tpo-
ypoppe ot pviun tov H/Y ko pog Badet oto mepipairov tov. Me tov teppo-
TIGUO TOV TPOYPAULOATOG EMGTPEPOVE THO® GTO TEPPAAAOV TOV AEITOVPYIKOV
GLGTNHOTOS. ZVVNOM®G, TO TPOYPOLLLO LETE TOV TEPUATIGHO TOV EMGTPEPEL GTO
Aertovpyikd cvuoTnua Evay Kmotkd (Kmdikog e£6dov), o omoiog elval anhag é-
vag aképorog apipdc. O km-
01KlOg €£600vV Ociyvel av 1O
TPOYPOLLO TEPUATIOTNKE KO-
VOVIKA 1] TOPOLGIOGE KATO10
TpOPAN L.

Kodkoég 0 onuaiver 6t to
TPOYPOLLO TEPUATIOTNKE KO-
vovikd. Omoloconmote GAAOG
ap1OpHog vTodNAmVEL TPOPAN-
po ko avopfddoo&o tepuati-
OHO TOV TPOYPAUaTOS! AVTHG 0 KMIKOG 0pyOTEPQ EAEYYETAL OO TO AELTOVP-
YIKO GUGTN L0, TO OTTO10 [LE VTOV TOV TPOTO YVMPILEL OV TO TPOYPOULLO EKTEAE-
OTNKE KOVOVIKA. TNV TEPITT®OT TPoANHatog (Kodikdg 660V d18popog TOL




KegpdAaio 2: Mia TrpwTn patid otn C

UNoEVAC), T0 AELTOVPYIKO GUCTNHO LTOPEL VO KAVEL KAmowo evépyeta. (TT.y. va.
EULPAVICEL KATOL0 UVOULQ).

AvoAvTikd, To 6TAd THG TOpATave dtadkaciog etvat ta akdAovda méve:

I.

Kdamow evépyeta tov ¢p1|otn vmodA®VEL TV EKTELECT] EVOC TPOYPELLLLOTOG
(.. évo SIMAO KAMK EMAVE G€ KATO0 £1KOVIOL0).

To Aertovpykd cuotnpa ektelel To TPOYpappa Kot pog Balet oto mepPoi-
AoV TOV.

Kdamowa evépyeia Tov ypno £xel OMOTELEGUO TOV TEPLATIGO TOV TPO-
ypdupatog (m.y. amd To pevod Apyeio-££000¢).
To TPOYPOLLLL EMGTPEPEL GTO AELTOVPYIKO GUGTNLLO TOV KMOLKO ££000V,
LE TN AOYIKY] TOL avopEPONKE TPONYOLUEVAG.

To Aertovpykd GOOTN A EAEYYEL TOV KMOLKO TOV ETEGTPEYE TO TPOYPOLLLLOL
Kol avTopa ovarloyo (T.y. epeoaviCel évo pivopo AaBovg).

IxAua 2.1 Ta otddio e kKANONS EVOS TPOYPOLUUATOS OO TO AEITOVPYIKO TOOTHUO.

O KwdIk6G €§6d0u cival Evag aképalog apIBuOS Tov OTToIo ETTIOTPEPEI Eva TTPO-
YPOMNMA, HETA OTTO TOV TEPUATIOUO TOU, GTO A&IToupyIkd ouaTnua. O KwdIkdS eE600U
gival oTnv €uBUvn TOou TTPOYPAUUATIOTH. AUTOG ATTOPACifEl TOUG KWAIKOUG 600U
TTOU Ba TTIOTPEPEI TO TTPOYPAUUG TOU, £XOVTAG TTAVTA UTTOWN OTI O€ TTEPITITWAN O-
MaAoU TEpUATIONOU TO TIPOYPAUMA Ba TTPETTEI VO ETTIOTPEPEI KwdIKO ££600U 0.
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H dopn evég Trpoypdauparog otn C

Xxepteite TOV TPOMO LLE TOV OTTOL0
Aertovpyel o etapeio. Ymopyet o
dtevBuvtig Kot ot VIGAANAOL TTOV ,
KOVOUV  GUYKEKPIUEVEG SOVAEIEC. il
Ooco peyorovet o gtonpeia, toc0 = )
TEPIGGOTEPOVG VIAAMAAOVG YPELdL- B :
Cetat. ) mepintmon pog ToAy -
KpNS etopeiog, T0TE 0 LOVAOKOG
mov gpydletar etvat o dtevbuvng o
omoiog KAvel OLEG TIC OOVAELEG (one
man show). ['a va kévet opog o
gpyacio Kamolog vraiiniog, o
TPENEL VAL TOV TNV avabéser o 61eVBVVING 1 KATolog AALOS VITAAANAOG (TT.). O
TPOIGTALEVOG TOV). XTO TOPAOELY[LOL TOV TUPATAVE® GYNLOTOS, 0 d1evBuvTig a-
vaBétet epyacio atov vraAinlo-1 Kot 6Tov VITEAANA0-2, VD 0 VTAAANAOC-1
avafétel epyacio otov vrdAinAo-3. Ta mdvta Opwg EeKvave amod Tig EVTOAES
tov devboven!

AigubuvTiig

YméaAAnhoc-3

"Evag vdAinAog pmopel va Kavet T 00VAELL TOV Y®PIC Vo EMCTPEPEL KATL OE
aLTOV TOL TOL TNV avEDesE, OAAG LTOpEL v EMOTPEYEL TOW KOl KATOL0, 0V~
eopd. [Ly., av avatebel og Evov vVTEAANLO Vo TaYLIPOUNGEL KATOLES EMGTOAEC,
dev ypeldleTor va EMOTPEYEL KATOW AvaPOopd G ALTOV OV TOL avéDese v
epyacio. Av dpwmg Tov avotedei vo
eréyEet To drabécipa yp T TOL Suvdprnon
VILAPYOVY 610 TapElo, olyovpa toTE
B0 pémel va EMGTPEYEL OC OVAPO-
pd T0 TOGO MOV EVIOTIGE.

kAfan
ouvapmang

(Y
s,

EMOTPOYI rpeeaee,
TIUNg

S
Y
[}

Onwmg £xe1tMom avaeepbei, Eva mpod-
ypappa ot C yopiletoar cuvnbmg
og tunpota (VTaAANAovg) Kébe Eval

a7to T OToloL EKTEAEL LD GUYKEKPL-
pévn epyacia. To tpqpoate avtd @

Aéyovtol GuVaPTIGELS Kot 1) KOOE
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Ag SavaypdyoulE TO TTPWTO MAG TTPOYPAUMA

50

int main (void)

Ac Buopnbovpue Ayo v eikdva Tov oynuatog 2.1 kat Tov Tpdmo KANoNG £vOg
TPOYPAULOTOC aTtd TO A1ToLPYIKd cvotua Tov H/Y poc. ‘Eyovpe 10m et 4ti
T0 TPOHYPOLULN ETGTPEPEL GTO AELITOVPYIKO GUGTNLA EVAV KOIKSO 5000V, O 0-
1o10¢ givar évog akéPalog aptpog. LTy mEPITT®GOT KAVOVIKNG AELTOVPYING TOL
TPOYPAUIOTOC, 0 KWOIKOG aVTOC Tpémel va. givat o apBuds 0. H cuvaptnon 1
omoia mepiéyel To Pacikd kopud evoc mpoypappatog g C ival n cuvaptnon
main(). Otav teppotiotel n ektéleon g main(), teppotifeTon Kot To mPo-
ypappd poc. Eropévog, v uBbvn e emotpopig Tov Kodikon 506001V v
&xelm ocuvaptnon main().

>uvoyicovTag EXOUNE Ta €€NG: a) H ouvdaptnon main() mPETTEl va ETTIOTREPEI EVaV
aKEPQIO apIBUO (TOV KWAIKO €E6D0U) KOt ) 2 TNV TTERITITWAT KAVOVIKNG EKTEAEONG
TOU TTPOYPAMPMATOG, O apIBUOG auTdS TTpETrel va gival 1o 0.

INa va elpacte Aowrdy kot Tomikd cwotol (cOpeava pe to Tpdtuno C99), Ha
TPENEL VO EQVUYPOYOVLE TO TPATO LOG TPOYPOLLLLOL ACLUPAVOVTAG LTOYN TOL TTOL-
pandve. Etotl o mpdypapito dStopopeovetal og eENg:

#include <stdio.h> - ) — - -

To TpdBepa int TTpIv aTmd T0 Gvopa G GuvapTNoNng main(),

K uTrodnAwvel 4TI 0 TOTTOG TNG TUVAPTNONG €ival int kal ETTOpE-
VWG ETIOTPEPET Evav akéPaIo apiBud.

{ k O 10mog void, péoa aTig TapevBEaeig Tng main(), SnAWVel
printf ("Hello world"); pNTa 611 N Main() Sev EXEl TTAPAPETPOUG.
retumO,ﬂ; Me v TrpdTaon returm 0; n cuvapman main() emoTPEPEl,
} w¢ Kwdiko e§6dou, 10 0.

To mpotumo C99 emPdiiert n main() vo givor OOV int, KOl ETOUEVOS VOL ETL-
otpépet (ue return) évav axépato apBpd. Opwmg, apketol HeTayA®TTIOTEG Hol
LETAYAWTTIGOVV YOPIg TPOPANLLO TO TPOYPOLLLO LOG, KOO KOt oV OEV ONAD-
covpe g int T main() Kot wapodeiyovpe Ty eVToAN return. Avto yivetot yo
Adyovg cupPatdtrog pe Ta apyikd TpdTuTa TG YAMGGOS, To OTToio OgV EMé-
Baiiav avtovg tovg kovoves. O tomog void, péoa otig mapevhéoelg g
main(), dMAavel pntd 6t main() dev £xel TAPAUETPOLG,.

A6 Twpa Kal aTo €€AG Ba XpNOIPOTTOIOUUE TNV TTAPATTAVW ouvTagn atn main().
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Zuxva Aden

$ Egyvdpe va dniodcovpe T main() g tomov int Kot va fdAovpe v evioln
return 0. Avto givor Tomkd (cOpeova pe 1o TpodTLmo C99) Ko Gyt oVCIGTIKG
AGBoc. Apketol petaylhmTTiotég dev Ba £xovv TPOPANUaL.

F  Olec ot dnhotikég ko ekteléotues tpotaoelg ot C teppatifovral pe pwt-
patikd (;). Kapd eopd to Egyvaype!

e

Kotd AdBog teppatifovpe tig 0dnyieg #include kot #define pe eponuatiko.

<

XpNOUYOTOlov e pia LETAPANTA Y ®PIG TPONYOLUEVMG VAL TV EYOVLLE ONAMDOEL.

$ Kdavovpe dwaipeon pe aképatovg aplOpode Kot TEPIUEVOD LE TO GIOTEAEGLOL VOL
elvan dekao1kos. ' Tapddetypo, Tepluévovps 6Tl T0 UTOTEAEG IO THC TOPC-
otaong 5/2 Oa givar 2.5, eva givon 2!

$  Xpnowonotovpe cuvapticers B0k s ympic va £xovpe cupmeptAdpet (pe

#include) Ta amapaitnTo apyeio ke@oAidog.

AvaokoTrnon KepaAaiou 2

»  Kabe mpdypappa g C mepiéyet vtoypemTikd pio cuvdptnon main() n omwoio
elvar eketvn mov extedeiton TpdTn. KdOe mpdypappo e C propei vo mepiéyet
Kol GAAES GLVOPTNOELS, KTOC amd T main(), ot 0Omoieg Yo VoL EKTEAEGTOVV
TpENEL VO, KANO0VV.

» Kda0Oe petafint mov ypnoponoteiton mpénet va dnAcdvetat. Ot SNAOTIKES Tpo-
tdoelg Tov petafAntodv cuvnBmg tomobeTodvTat GTNY 0PN oS CLVAPTNONC.

» OtPaocwkoi tomot petapintodv ot C givar téecepic: 0 Tomog char, o Tomog int,
o tomog float, kou o Tomog double.

»  OropBuntikég mopactdoelg eivar Tpa&elg Heta&d optOunTiK®y SES0UEVOV Kot
&xouv amotédecpa Evav aplipo.

» Ot AoY1KéEG TOPUGTAGELS YPNOULOTOLOVV GUYKPLTIKOVS Kol AOYIKOVG TEAECTEG
Kat €govv anotédeopa aaf0gwa (tipn 1) 1 wépa (tipn 0).

» O teheotc = Kataympilel To amoTELEG O TNG TOPACTOONG 6T0 OELG TOV 6T
petafAntn mov Ppicketal aplotepd Tov, Ty, a=b+3
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» Mo ovvletn tpdtacn amoTeLEITOL ATO AMAES TPOTAGELS LECH GE OPLOTEPT KOl
de€1d aykdAn. H C avrpetonilel o obvOetn apdtaon wg pia tpotoc.

Aoknoeig KepaAaiou 2

2.1

2.2

2.3

T1 Ba mepiéyovv ot petafAntéc a, b, kot ¢ petd 10 T€L0g TOL TAPAKAT®
KOO *
int main(void)

{
int a,b,c=3;
a=b=2;
a=c+b;
return 0;

T1 Ba mepiéyovv ot petafintéc a, b, Kat ¢ HETA TO TEAOS TOV TOPAKAT®
KOOUKOL:
#define MM 23

int main (void)

{
const int c=3;
int a,b;
a=4+ (b=2) ;
b=c+b+MM;
return 0;

Evtonicte ta AdON otov mopakdtm kdduco: * *

#include stdio.h
#define MM 23;

int main (void)
{
const int c=3;
int a,b;
a=2;
float d;
d=4.3
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76

24

2.5

2.6

a=4+ (b=2) ;
MM=10;
3=a;
c=c+b+MM;
return 0;

}

T1 Ba mepiéyovv ot petafantéc a, b, kot ¢ petd 10 T€L0G TOL TOPAKAT®
KOJdKo: * *

#include <stdio.h>

int main (void)

{
int a,b,c=3;
a=b=2;
a=c>b;
b=b==1;
c=printf ("téAoc");
return 0;

}

Iow amd o mopaxdtw oaAnbedovv: *

O AnAOTIKEG TPOTAGELG LTOPOVV VO, LTOVV GE OTTOLOONTOTE GTLLELO TOV
TPOYPALLLOTOGC.

Q 'Eva mpdypappa e C pnopel vo yoplotel o€ mepIocOTEPQ TUNLOTOL
(ovvaptoELg).

O Muw doywn tapdotaocn £xet tiun 1 1 0.

O Muw petafint) om C, mpv g dobel T, £xet tiun 0.

O H oodnyia #define ypnowonoteitor yia va opicetl pio otabepd tov
TPOYPAUUATOS LG,

O H nopdotaon a==5 kotaywpilel ot petafAnt a to 5.

O H moapdotaon a=5==5 kotaywpilet otn petafint a to 1.

O H ropdotaon a=a!=a kataywpilel ot petofint a 1o 0.

Me dedopéveg Tig TIHéG TV petafAntav a b, Kot ¢ ioeg pe 5, 10, ko 15
avtiototya, onueiwote v TN (1 yio aAnbeio, 0 yio yépa) tov mopakd-
T® AOYIKOV TOPACTAGE®V: * *



KepdAaio

MpoeToipacia
yida apyoTEpa
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MpocTolpacia yia apyoTepa

H C kai n pyvAun

80

Onwc avapépOnke kol tponyovpévmg, 1 C yerpiletar téooepig factcode TOTOVS
petaPAntav: int, char, float, kot double. davtaldpoacte v kdbe petafAn
oav £vo KouTi e £vo OVopLa Kot KAmolo eplexOpuevo. Ot HetafANTES KaToAopL-
Bavovv ydpo otn pvniun RAM tov H/Y, addd yvopilovpe 6t kdOe BEon pvn-

ung RAM éyer pnéyebog 1 byte.

Ka0e howov petafAn tov mpoypdppatoc kataiapPaver akpi3hg Tov ioto

y®po ot pvnun tov H/Y; OXI BéRara.

KdBe petafAnTtr kataAapBdvel Evav apiBpo Béocwyv pvhpng (byte), o otroiog e€ap-
TaTal a1d TOV TUTTO TNG METARANTH|C, aTTO TOV TUTIO TOU guaTAuaTog H/Y oTo oTtroio
QoUAeUoUNE, aANG Kal aTTO TO PETAYAWTTIOTH TIOU XPNOIUOTTOIOULE.

Y10 ovotuote tpocsorikov H/Y mov Ba-
oifovtor otovg emecepyaotég 32 bit g
INTEL, ot petapintég tomov int Kotadopl-
Bavouv técoepa byte, ol char éva byte, ot
float téoogepa, kot ot double 8. Apydtepa
Ba avaeepBoipie Kot 6 GALOLG TOTOVG e~
tafAntav (mov otpiloviol TAVTOS GTOVG
Tpelg Pactkods) e SLpOPETIKA LeYEDN oE
byte.

Ag Bewpnoovpe téoceplg PETOPANTES, Ol
0moieg ONADVOVTOL LLE TIG TOPAKATM TPOTA-
OELC:

char a,gramma;

float pososto;
int b;

270 OImAOVO GYNUO QUIVETOL ETOMTIKG 1)
pvfun evég H/Y ocav éva ohvoro amd Kov-

Algubivoeig
uvAung
v

Ovopa Z—— 7| i
e |
pa—

Ms’vaeog 000002

o¢ bytes

it pososto T

000011

350000

350001
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T (B¢ce1c pvnung) to €va mdve amd 1o dAro. To kabe kovti £yl péyeBog evog
byte kot dBétet Evav av&ovta aptduo (o apBudg ota 6e&1é), o omoiog amote-
Aein 'o1evBvvon' Tov KovTov péca otn pvnun. Kébe petafint mov onidve-
Ta, 0EGUEVEL KATOlES BETELS v NG, ovarloya pe Tov Tumo ¢. 'Etoin a ko n
gramma deopedovv ond pio 0¢on (v 1 ko v 8 avtictorya), | pososto t€c-
oepis (T 3, 4, 5, ko 6), ko n b emiong téocepig (115 350000, 350001, 350002,
kot 350003).

[Tépa Aowmdv amd To dvopa Kot To TEPLEYOUEVO LOG LETAPANTYG, EVVOLEG TTOV
etvar oM YvooTtég, cuvavtape €00 GAes 000 VEES EVvoles: TNG d1ebBuVeN S kot
0V peyéBovg pog petafAntic.

AigvBuvon piag peTaBAnTAG gival n d1etBuvaon Tou TripwTeu byte Twv Béoewv (4 TG
B¢ong) pvApNnG TTou dsopelEl N HETABANTH.

"Etot, o1 dtevBivoelg tov mopandve petafintdy etvat:

a 2 000001
b = 350000
pososto = 000003
gramma = 000008

Méye0og piag petaBAnTAG givail o apiBudg Twv byte TTou deopelel auTh n peTaBAnTA,
Kal kaBopileTal atrd Tov TUTTO TNG.

H C d100¢te1 tedestéc ot omoiot emotpépovy T dtevbuvon kat to péyedog piog
petaPAnTic.

O 1eAeoTAG &
O teheotg & emGTPEQEL Evay aKEPALO aplBpd 0 omoiog Tpocdiopilet n d1ev-
Buvon pag petafAntic. ‘Etot, cOupmva pe To Tponyovrevo Gy, N Topd-
otoon &a emotpéest TipN 1 Kot n mapdotoon &gramma tiun 8.
H d1e06vvon pog B€ong pvnqung, ota cvotiuata tpoconik®v H/Y mov Baci-
Covtar otovg enelepyaotég 32 bit g INTEL, eivar mdvta évog aptBudg peyé-
Bovg 4 byte o omoiog cuVB®G avamapleTdveTal G€ deK0EEAIIKT LOPON.
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n televtaia printf() dev Ba extereotel mOTE, EMEON pe TNV KANGN TG CLVAP-

mong exit() to mpdypappa Oa teppotiotel vopitepa. H cuvaptnon exit() €xet

VIOYPEMTIKA MG TAPAUETPO EVav aképato opldud (tumov int), w.y. exit(0). Xe

K&0e mepintwon, 10 Tpdypappo TepraTileTonl Kot TOVTOXPOVA EMGTPEPEL MG

KOO ££600V, 6TO AEITOVPYIKO GUGTNLLA, TV TN TNG TOPOUETPOV.

=" O1 81aQOPETIKOI KWAIKOI ££650U XPNOIUOTTOIOUVTAI OTTO TOUG TTPOYPANMATIOTEG, VIO
va dBNAWOOUV TIG EVOEXOUEVES TTEPITITWOEIG TEPHATIOPOU VOGS TTPOYPANUATOG.

=" O KwOIKOG £66d0u 0 TTpoadiopilel KAVOVIKO TEPPATIONO TOU TTPOYPAUUATOG, TT.X.
exit(0).

OAiyn if TrTapakaAw

90

H evtolq if ypnoponoteitat yio tov ELeyyo Liog AOYIKAS TopUcTOONG, KOt 0VEL-
Aoya pe v Ty ™6 (aAnOng M wevdng) extelel 1 dev extelel kdmoleg mpotd-
OELC.
Mo Topddetypa, 0 TopoKaT® KOOKOAG:
if (bathmos>=5)

printf ("MIépacec\n") ;
else

printf ("Auctuxdc xdrnkec\n") ;

eAEyyeL TNV TN g peTaPAntg bathmos kot epeaviCet avérloya ™ @epdon
"TI¢paceg” M "Avotoymdg KOTNKeES".

2y mapovoa evotnta Oa avapépovpe Alyeg Hovo amd Tig duvatodtnteg ™G if,
Kot LAAIGTO HECH OO TOPAdELYLOTO, OEGOUEVOL OTL TO TANPEG CLUVTAKTIKO KO
N avdAvon g eviohng Ba yivouv 6g emdpUEVO KEQAAALO.

To cuvtoktikd TG evtoAng if elvar to €€ng:

if (Aoyiky mapaoraon) nporacn-A; [else aporaon-V;)

Av n Aoyikny moapdoetacny el T a0 ektedeiton | ZpoTaoen-A, evod av
Exer Ty yépa extereitonn mpotacn-¥ (av vrapyer). To else ko n apdracny-
¥ eivor mpoapetikd. Ot oykOAEG [ ] 0V LETEXOVY GTO GLVTOKTIKO TG EVIOANG,
aAAG Oelyvouv 0Tt TO TUA aVTd NG 1 elvon TpoapeTKo.
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=" ATTO Twpa Kal 0To €€1G Ba XpNOIUOTTOIOUNE TIG OYKUAEG [ ] yia va onuatodoToUpe
TA TTPOAIPETIKA THAMATA PIOG EVTOANG. O1 ayKUAEG Bev TTPETTEI VO OUYXEOVTAI E TA
daykioTpa { } Tou onuaTodoTolV TNV apXn Kai To TEAOG hIag oUvBETNG TTPOTACNG.

H endpevn evroin if ehéyyet mv Tun tov x. Av glvan peyorvtepn and 5 tote
enpaviCer onv 000vn "x>5" Srapopetikd epeaviCet "x<=5".

if (x>5) printf ("x>5\n"); else printf ("x<=5\n");

H mapandve eviodn if o propovoe va ypoptet eniong pe tov akdlovbo 1pod-
10, Y0pic va aAAaEetl kabOAov To vonud tc:

if (x>5)

printf ("x>5\n") ;
else

printf ("x<=5\n") ;

AvTOG 0 d£VTEPOS TPOTOGS KAVEL TO TPOYPUILIO TTLO EVAVAYVOGTO, KA EIVUL
avTog Tov Oa akorovdijcovps 6T cUVE ELO.

[Maparnpodie 611 6To Tponyovpevo Tapddetrypa O exteheotel oe KGO mepi-
ntoon (eAnfeton wépa) plo anin tpdtacn. TiOa yvotay oty nepintmon mov
O O€halLe Vo EKTEAEGTOVV TTEPLGGOTEPEG TPOTAGELS; AvapepOnKalle Tponyov-
HEVS otV évvola tng ovvBetnc mpdtaomng (compound statement) kot TV 1Ko
vémto g C va t petayepiletor cov onowadnmote omAn podtact. Eropévag,
UTOPOVUE OVA TAGO GTUY Y| VOL (PN GLULOTO GOV LE 6T O€0m (oG omAng Tpdta-
ong [ cvuvletn mpdtaom, n omoio pmopet va cuvictotor ond TOALEG OmAEG
npotdoets. To enduevo mapaderypa detyvet t ypnom 600 cuvletmv TpoThcewv
og po evioAn if.

if (x>5)

{ ' P $0vBeTn TIPOTAON. Ot eKTEAEOTE
iprintf ("To x eival peyodUtepo tou 5\n"); oMy epitmwon mou N Aoyikn
/2 mrapdoTacn x>5 eivar aAnbng.
X=X/ Ly

}

else 20vBen TpoTacn. Oa ekTeAeOTE

{ [ OV TIEPITITWAON TTOU N AoyIkn

mapdoTacn x>5 eival Yeudng.

éprintf("To x e{val pLkpdtepo ) (oo TOU 5\n");§

ix=x*2;
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Mapadeiypara

n3.1

n3.2

To endpevo Tpodypappa {ntdet tpelg Pabpovg evog pabnty Kot vroroyilet
70 H€GO 6po TOoVG. Av 0 HEGOG OPOG etvar peyaAvtepog 1| ioog pe 10, ep-
eavilel "TIépacec pe faduo ##", dtapopetikd eppaviCel "Komnkec" (ot
0¢on tov ## eppavifetar o pécog 6pog).

#include <stdio.h> &

int main (void)

{

int bl,b2,b3;
float mo;

printf ("Adoce Tpelgc Pabupolg:");
3d %d", &bl, &b2, &b3) ;
mo=(b1+b2+b3)/3.0;

scanf ("%

if (mo>=10)

printf ("Iépaocec pe Pobud $f\n",mo) ;

else

printf ("Kémnkeg\n") ;

return 0;

H scanf() 6iaBacer amo 10 An-
KTPOAGYI0 TPEIG aKEPAiOUG apIb-
POUG TOUG OTIOIOUG KaTaywpidel
oTIG petaBAnTE b1, b2, kai b3.

14—

YTohoyIopoG Tou HEGOU Gpou.

‘¥

‘EAeyxog Tou pégou Gpou kai
eppavian Tou KatdAAnAou unvuo-
parTog.

To endpevo Tpdypappa £xet Aadn:

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

int main (void)

{

int a,b,c;

float d;
scanf ("%d %d",a,b);
int k;

scanf ("sc", &c) ;&

if (c=1)

printf ("NAI\n"); T—0

else
printf ("OXI\n");

printf (TéAoq);
printf ("\n"); —

return 0;

H scanf() xpeialetai Tig d1ubUv-
O€Ig, kal Oxl Ta OVOuaTa TwV
peTaBANTWY. Oa £TmpeTTe va ATaV
&a,&b.

E@ooov {nreitar aképaiog apib-
YOG, T0 aAQOPIBUNTIKO HOPQO-
Toinang Ba mpéel va eival %d.

Xpnaolyomolgital 0 TeEAEOTAG
avabeong = kal Oyl 0 TeEAEOTAG
olykpIoNG ==.

To aAeapiBunTikdé TéAog Ba
¢mpeTTe va eival Yéaa ae dImAd
E100YWYIKA.
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O 1UTTOG SedOPEVWY int

To kepdAoo avTd €16AYEL KAl OVOADEL TOV TPOTO YPNONS TOV OKEPOI®MV
(integers) ot YA®ooao C. 10 Ke@AA010 0VTO £EETALETOL 1] EGMOTEPIKN AMEIKO-
VIOT] TOV 0KEPOUI®V GTAOEP®OV Kot HETAPANTOV, KOODG Kol Ol TEAEGTEG TTOV &-
eappolovior og aképata pey€dn. IoArot amd avtovg Tovg TelecTtég ePapudlo-
VIOl Kl 6€ AAAOVG TOTTOVG OEGOUEVMV.

2Ta0ep€G TUTTOU int

Ot aképateg otabepég dev elvan timote GAAO amd amAol aképototl apbpol. Mio
axEpato oTadepd amofnKevETOL GTN VAN 0OV LETUTPATEL GE OLAGTKO aPtOULO.
Mo 6tafepd TOmOL int petaTpémeTon o€ Eva Svadtkco aptpd tjkoug 4 byte. Me
4 byte upmopel va avomapoactadel oplBpoc and -2.147.483.648 uéypt
+2.147.483.647. To bit v’ ap1Bpdv 31 (ta 32 bit apBpodvrat amod to 0 £wg to
31) ypnowonoteiton yro to TpOoN O Kot To vioAowto 31 yiol TV avamopaoTao)
Tov apBpov. To mopaKdtm Gyfe OELYVEL TNV ECMOTEPIKN OVOTAPAGTOGCT) TOV
ap0[100 1457.

1437

E0WTEPIKN ATTEIKOVION
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
[0[oJo[o]ofo]o[o] [o]ofo]ofo[ofofo] [o]ofofofo[t[o[t] [t]oft[t[ofofo]t]

bit Trpoorjpou

MeTaBAnTég TOTTOU int
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H C dwbétet, mépa amd Tov THmo int Tov £yovpe NoN avapépet, GAAOVG dvo TV-
ToVG aképatmv petofAntav: long int kot short int.

O petafintég tomov int dnAdvovtatl og eENg:

int ovoua_uctafiinticl, ovouo_uctofintiig, ....;

O petafintég tomov long int dnAdvovtan og e€Ng:

long int évoua_ucrafintijcl, ovoua_ucstafintiic, ....; N
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MpotepaidTNTA TEAECTWYV

21 C propet péca o€ Lo mapdoTocT) Vo GUVLTTAPYOVY PN TIKol Kot Aoytkol

TEAEGTEG, 0EOOUEVOL OTL TEAIKA OAOL 0T0d100VY apOUNTIKEG TIHEC.

MpoTtepaidTNTA TEAEOTWV

O durhavdg mivakag Ogiyvel Vv mTpoTe-

podTNTO TOV TEAECTAV, GALG KoL TN @O- | TeAeoTg | Enpacia | ®opd
Pl eKTELEGNG TOVG BTNV TEPITTMOOT TOL ! /oyiké NOT @
vdpyovv moAloi TEAECTEG pe TNV 1010 - 2uuTAfpwpa @
npotepardra. Ot TeELeCTEC AVANESH GE T Qi?(?)gn z
V0 Evtoveg 0pLOVTIES YPOLLLLES, e TO 100 > oA /GJ? oc >
PO POVTOV, EYOVV TNV 1010 TPOTEPULO- / Aigipeon =
mra. [o mopddetypa, o mollamAacio- % Y1éAoiTro =
oudg, 1 dwaipeon, Kot to vrdrowo (%) + MpooBeon =
&yovv TV 1310 TPOTEPALOTNTOL. AN Agaipean =
) OAiobnon o- o
H mopdotaon 10/2*5 Ba éyet amotéleciio pIOTEPG
25. O1 dvo teleotéc (/ ko *) éxovv v i- o> goé\iﬁeﬂﬁ n oe- o
, % |
o mPOTERUITIEY, Kou, VUV Le TO - MiKpoTEno =
dumhovo mivoka, 1 Qopd ekTéleong TV MiIKESTEpO T
dvo mpdcewv Ba etvan amd to aplotepd <= ioo =
pog ta 0eCLd (=). [IpdTa Aowmdv Ba yiver > MeyaAUTepo =
n daipeon (10/2) kot petd o ToAAamTAL- o= MeyaAutepory |
4 % 100
oopog (5*5). — o0 =
=" [Na va aAMAGEel n oe1ipd eKTEAEONG TWV 1= Oxi ico =
TTPAEEWV TTPETTEI VO XPNOIKMOTTOINBoUV & Bitwise AND =
TrapevBéaeig (). H xprion Toug emmiBaAAe- A Bitwise XOR =
Tal €TTioNG oTa onueia 6TToU dev €ipaoTe | Bitwise OR =
Oiyoupol yia TNV TTPOTEPAIOTATA TWV TE- && Aoyiké AND =
AeoTtwv. ‘ETol n mapdotacn 10/(2*5) Ba [| Aoyik6 OR =
Exel ammoTéAeopa 1, eTTeIdr Ba eKTEAEOTEN ?: OR ouvBnkng &
TTPWTA N TTPAEN NECQ OTIG TTAPEVOETEIG. = AvdBeon <

I=5° MNaparnpoupe 6T 0 TEAEOTAG avabeong,

TO iooV (=), £X€1 TN PIKPOTEPN TTPOTEPAIGTNTA. [1POCEETE €TTIONG OTI OI TEAEOTEG OU-
YKPIONG £XOUV HIKPOTEPN TTPOTEQAIOTNTA ATTO TOUG APIBUNTIKOUG TEAEOTEG.

113




H yAwooa C og BdBog

210V mivaKao VITAPYOLY Kot TEAEGTES GTOVG 0toiovg Ba avapepBovpe apydtepa.
[Ipog to mapdv Ba YPNOLLOTOMGOVLLE TOVS O OTAPAITITOVG TEAECTEC.

Avapépape tponyovpévas 6t 6t C ot AOYIKES TOPAGTAGELS ETGTPEPOLV O
pOuntikég Tpég: 1y adnBeta kan 0 yo wépa. Emopévog dev mpémet var pag

TAPOEEVEDOVV Ol TAPACTAGELS TNG LOPPNS:

a=b>c;

2Opeova e Tov Tivake TpoTePadTNTAS, TPMTA B0 VITOAOYICTEL 1| TAPAGTOON
b>c. Enopévog oty a Ba katayopiotei to 1 avn b elvar peyolvtepn omd m c,
dtapopeTikd Ba kataympiotel 1o 0.

a=b==c;

Xnv a fa kotaymprotei To 1 avn b elvar fon e ) ¢, dtepopetikd Bo KoToym-
plotet To 0.

MNapadeiypara
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n4.1

2116 enOeVEC TapaoTdoelg boféTovpe 6T TO X Kot 10 y Exovv Tiun 100
Kol 4 ovTioToro TPV amd TNV EKTEAECT] KAOE TOPACTAONG. ZTIG GTNAES
TOV Ttivaka ePeavifoviot ot TYHES TV HETAPANTOV X Kol Y, Kabdg Kot n
TN TG TOPACTAONG LETA Atd TNV EKTEAEGT] TG,

TiyA TnG TTapdoTa-

MapdoTaon TiyA TOU X TigA TOU Y ong
y * x++ 101 4 400 (4 * 100)
++x * —-y 101 3 303 (101 * 3)
X-- + ++y 99 5 105 (100 + 5)
--x * 2 99 4 198 (99 * 2)
X=x>y++ 1 5 1
(x<y) | | (y>5) 100 4 0
++x>100 101 4 1
x++>100 101 4 0
x=x<y 0 4 0
x==y++ + 96 100 5 1
x==++y + 96 100 5 0
x=y=10 10 10 10




KepdAaio 4: O T0tT0¢ dedopévwy int

N4.2 YmoBétovpe OTL o LETEMPOAOYIKT) GLGKEVT) LETPNONG, CLVOEOEUEVT LULE
tov H/Y, emotpépet Ty kotdotoon g Kot HETPNon o€ £va aptipd og
edne:

To bit 7 Tov apBpov &et tun 1 av n
ovokevn Aertovpyet cwotd. Ta bit 6
Kot 5 avagépouvv 1o €100g TG HETPT-
ong (0-®epuoxpacio, 1-Ilieon, 2-
Yypooia, 3-Taydomnto avépov). Ta | ; | ¢ | 5
vroérowa bit (4, 3, 2, 1, ko 0) amote-
AovV TV T g pétpnong. O enduevog kKmouag avaAdet ta bit Tov o-
p1OpoY Kot epeavilel TNV KATAGTAOT TG GUOKEVNG, TO £160G TG HETPN-
oG, KOL TNV TN TNG:

#include <stdio.h> ¢ ——-  — — — m
int main(void)

{

0.K
Eiog
Eidog
Tipn
Tipn
Tipi
TipA
TipA

3 2 1 0

~

int ar,ok,eidos, timi;

printf ("Adce oplOud omd 1n ovokeun:");

scanf ("%d", &ar) ;

ok=ar&l28>>7;

eidos=(ar&96)>>5;

timi=ar&31;

printf ("OK=%d E{doc=%d Tiun=%d\n",ok,eidos,timi);
return 0;

}

O teheotg & poli pe kdmoto otabepn tiun, %

YPNOLLOTOLEITAL Y10 VO, OTOUOVAOCEL GVYKE- [T [1]1]oJo]0o]0]o
Kkpwéva bit Tov apBpov. I1.y. n ar&96 amo-
povavet ta bit 6 ka5 tov ar. H epappoyn tov teleoti >>5 oMcOaivet ta
2 bit katd 5 0¢oerg 6e&1d, dote va etvar oty opyn Tov byte Kot va amo-

dmoovv TIéG amd 0 péypt 3.

H napdotaon ar& 128 amopovavet to bit 7 128

0V apBpov, Kot 1 epappoyn tov tedeoty |1 [ofofofofofo]o
>>7 oloBaivet To bit 7 0€ceig 0e&d dote va

elval otnv apymn tov byte Kot vo amodmacet Tiun 01 1. Me avdioyo tpomo
amopovavovtol Kot To brtdhotra bit Tov pag evolapEpouy.
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O TUTTOG SedOPEVWY char

To xepdAoo avtd €1GAYEL KOl OVAAVEL TOV TPOTO XPNONG TOV YOPAKTI POV
(characters) ot yAwoca C. EEgtdlovpe tov tpomo pe tov omoio 1 C yepileton
T1G otafepég Ko TIg petafAntég tomov char. Akdun, yivetan avagopd ce G-
VOPTNOELG TOV YPNGLULOTOLOVVTAL Y10 TO YEPICUO TMV YOPOKTNPOV.

2T1a0epég TUTTOU char

Mua otabepd OOV char dev eivan Timote GALO 0l Evag YOPUKTIPOS OV TTE-
pucAeietanl og pové elcaywyikd. I'a Tapdderypo, o1 TopaKaT® EKPPACELS:

Al
"
131

elval mapadeiyporo otadepdv tomov char.

O1 xapakTipeg gival apiduoi!!l

H ecotepucn aneikdvion piog otobepds (ahAd Kot piog HETAPANTAG) TOTOL
char eivan évag axépaiog aptBpdc. O apdpdg avtdg eivor o koducdg ASCIT
ToL yapaktipa. H mapokdto mpdtacn anodeikviel avtd to yeyovoc:

printf ("$c %d\n",'A','A");

Oa eppavicet 1o A kot 10 65 (0 kwdkdg ASCII tov A). Ankadn Oa eppavicet
Tov yopaktnpo 'A' og yapaktipa (%c) aAld kot og aképato apliud (%d).

H C xeipieTal Toug XapaKTAPESG WG ap1OuoUg. Autd anuaivel 6TI UTTOPOUV VA JE-
TEXOUV O€ apIOUNTIKEG TTAPAOCTACEIG.

Enopévmg, o1 akolovbeg mapactdoelg oev givor kabBolov mapdéevec:

5+ "% =3 emotpéeet v Tyun 47 (5 + 42 mov eivan 0 kwdkog ASCII tov ™).

" Kéoe XOPOKTAPAG METATPETTETAI O€ EvVAV OKEPAIO APIOUO CUPPWVA PE Eva KABOPIoPEVO TTPOTUTTO JETATPO-
TAG. To TP6TUTIO aUTO ovopddetal ASCII Kal 0 OHWVUNOG TTIVOKOG HETOTPOTIAG UTTAPXEI OTO TEAOG TOU TTa-
pPOVTOG KEPOAaiou.
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printf("' %d %c\n",'A'+1,'A"+1); D> gpeavilel oty 006vn 1o 66 Kot to B.

To 66 gpeaviCetar d10Tt efvar To amotéAeopa g napdotaons 'A'+1 kol n mwo-
papetpog %d "Aéer" oy printf() va to gppavicel wg aképaro apduo. To B
enpaviCetor S0t devtepn mapdpetpog %c "Aéel" oy printf() va gppavicet
10 omotéhecpa TG apdotoaong 'A'+1 (to 66) g yapaktpa. Etot epeavileton
to B, 10 omoio &yel kwdikd ASCII 66.

XapakThpeg dlaQuyng
Ovyapaxtipeg dStopuyng (escape characters) ovaQEPovTon KoL Mg GELPES OLOLPV-
¢ (escape sequences). 'Homn, o€ TponyodUEVO KEPAANLO, £XOVIE GUVAVTICEL
LEPIKOVG OO TOVG YOPAKTIPES O10PLYNC, KAOME Kot TOV TPOTO ¥P1oNG TOVG
pnécm g ocvvaptnong printf(). O yapartipeg avtol oev eppavifovv timota
oV 000v1, aALG EAEYYOVV OPIGLEVES 0T TIC Ae1TovpYieg TNG. O YopaKTAPES
drapuyng ™ C givar ot axdrLovbot:

\n new line (véa ypapun)

\b backspace (pia O€om nicw)

\f form feed (véa oelida)

\r carriage return (apyn YPOLUNS)

\t tab (emdpevn otnAobetnuévn oin))

\\ backslash (o yoapaxtipag "avamodn kébetog", \)

\' T omAG sleoyoywd ()

\" T SumAd elcaymywd (")

\0 Xopakmpag teppatiopov (null character - byte 00000000)

2OUPOVO LLE TO TOPATAV®, 1) ETOUEVT
kAo g ouvapmong printf() ExeLto | wygoaxthpec &iapuyhc”
AmOTEAEGUO, TOV ERPaVIfeTOL GTO O1- | eivar 9

mlavod TAaiclo:

printf(""Ouvn\"yapaxtipeg dre@uync\"\ngivar 9\n"');
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printf ("\nlAnkTpoAOYNoeC TO YoporTHEo:") ;

putchar (c) ; // Bagovilel 10 yopoxTioo oty 08wy

putchar ("\n") ; // EmiBéNAeL oddoyt] yoouric ot oBéwn

printf ("IAnktpoAdYyNOE évar YopoKTHEQ Kol ndtnoe <enter>:");

c = getchar(); // Teptpéve L vor mnktpodoynBel éva YoEoKTAAG cxoAouBoiuevog omd <enter>
printf ("I\nkTpoAdyNOEC TO XopaxThEo:$c\n", ) ;

printf ("O xkwd1xdc ASCII ToU Yopoxrtnoa €ivol:sd\n",c);

printf (" \n") ;
return O;

}

Mia 1o kovTiki paria orn ocuvaprnon getchar()

128

Mo va xatavoncovpe oe Pdbog ) Ast-
Tovpyia TG cvvaptnong getchar(), mpe-
TEL VO, OVOAVGOVE TN S1ad1IKaclo Ue TNV
omoia To mPdypopud pag oeBalet yopa-
KTNPEG 0md TO TANKTPOAGY10.

MAnkTpoAoynon:

Oy-0000000
odaoooododo
ooooooooc

| E—

TTPOGBAKN XAPAKTAPWY OTNV

DovTOoTEITE OTL VITAPYEL EVOL YDPOE TPO-
PL XOPOG TP mpoowpIviy pviApn (buffer)
€10060U

ocwpwvng arobnkevong (input buffer) ctov

omoio Kataympiloviot o1 YopaKTPES TOV TATPIXTHTWTTETATOIs[W«FT T
nAnktporoyovvrat. Ot xapoxtipeg mpo- 4

otifevtol oV TPOC mpwﬁ Oﬂ)Tﬁ uvﬁ un 'ngtchar()éloﬁia(al TOV ETTOMEVO XAPAKTAPA
avé, Ypauuﬁ, 51]7»(181‘[ Mé)\l@ TCXT]KTPOXO’YH- amd Tov buffer e10660u

Oel To mAnkTpo <Enter>. Xto mapdaderypo

TOV JITAAVOV GYNOTOC, OTOV 0 XPNoTNG TANKTpoAoyNoel T AEEN "APXH" kot
natnoel <Enter>, 10te o1 yopakpeg TG AéEng mpootifevtan gtov buffer e1606-
dov. Katdmy, dtav minktporoynoet m AéEn "TEAOZ" kot <Enter>, tote kot ot
YOPOKTNPES AVTNG TNG AEENG TpoaoTiBevtat emiong otov buffer e166d0v.

H ocvvapton getchar() dwafdalet Evav-évay xapoakTnpes amd TNV TPOSHOPIVY
VUM €16600V. TNV TEPIMTMOOT) TOL 1) TPOGMPIVY UVNUN 10600V gival KEVY
kot getchar() dev Bpilokel kdmolov yapaKTHpa Yo vo S1afdcel, TOTE Evepyo-
motelto 1) SuVATOHTNTA TANKTPOAOYNGNG KOl VEOL YULPOKTPES TPOOTIOEVTAL GTNV
TPOCOPIVI VNN, 1e TNV 1dto dtadikacia.
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KdBe @opd tTou TTANKTpoAoYEiTal £va 0UVOAO XAPAKTAPWY 0KOAOUBOUUEVO OTTO TO
<Enter>, TrpoaTiBeTal aTnV TTPpOCWPIVA PVAKN €l06d0u (input buffer). O xapakTtrpag
<Enter> avTIOTOIXEl OTO XOPOKTHPA VEAG YPAMMAGS \n'.

Melet ot T0 TOPASELY O KOOWKA TTOV 0KOAOVOEL:

#include <stdio.h> ¢

5_getchari.c

int main (void)

{
char chl, ch2,ch3;
chl=getchar();
ch2=getchar () ;
ch3=getchar () ;

printf ("chl=%c\nch2=%c\nch3=%c\n", chl,ch?2, ch3) ;

return 0;
}

210 dumhavd oy La epeaviCovrot 000 Tept-
TTOCELG TANKTPOAOYN GG, LLE TO avTioTOTYO
amoteAéouoTo. Ag vrobEcove TPOTA OTL
g €l6000 divovpe ™ AéEn APXH. Tote ot
Tpelg KANoelg g getchar() Ba emotpé-
youv tovg yopaktpes 'A', 'P' kol 'X' ot o-
moiot katoympilovral otig petafantéc chl,
ch2, ka1 ch3 avtictorya. H printf() epoa-
viel Ta mepLEYOEVO QVTOV TOV UETOPAN-
TV otV 006vn. Ot yapaxktipeg 'H' ko "\n'
mopapévouy otov buffer eilcdoov.

Topa ®g €l6000 TOL TPOYPAUUOTOS O
TANKTPOAOYNGOVUE TOVG YopaKTnpeg 'A',
'B' ka1 'C' o¢ pia ypapun tov kabéva . Ot
yopaxtnpeg mov Ba dafdoet getchar() Ko
O kataympiotobv otig petafPantég chl,
ch2, kot ch3 gtvarot'A', "\n', ko 'B'. O ya-
paxktpeg "\n', 'C' kou "\n' mopapévovy ctov
buffer ei.c660v.

MAnkTPOAGYNON:  AmroTeAéopaTa:
APXH chl=A

ch2=p

ch3=X

(m]m DDDDDDDw
ooooooooo
oooooooocd

— XOPaKTAPES TIoU dlaBadovTal

MAnkTPOAGYNON:  AmroTeAéopaTa:
chl=A

ch2=

ch3=B

(m]m DDDDDDDw
ooooooooo
oooooooc

| E—

XOPOKTAPES TIOU TIAPALEVOUV

-

(ATBJnICTo 47T ]

buffer eigod0u ™

LS
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Bolooepdg etvar 35500 evad g dAAng 35508. Eivar puoikd howmdv 6t 1 60¥-
yipion "NIKOZ"=="NIKOZ" (ovciaotikd 35500==35508) Ha. givar yevdng .

I=5° [a TN ouyKpIon TwV CUPBOAOCEIPWY XPNOIYOTTOIEITAI N ouvdpTnon stremp(), TNV
oTToia Ba TTOPOUCIACOUNE € ETTOUEVO KEPAAQIO, padi ue AAAEG CUVAPTHOEIG TTOU
XelpiovTtal CUPPBOAOCEIPEG.

Mivakag ASCII

Ka0e yapaxtipog kmdikonoteitan og Evav avtictoryo aptOud. H keducomoinon
avt akolovbel opiopéva o1ebvn mpdtuma (ASCII). Xtov emdpevo mivaxo mo-
povotaletal To emektapévo cuvoro yapaktipwv ASCII e Toug avtiotolyovg
K®OKOVG TOVG.

ASCII 0

32
48
64
80
96
112
128
144
160 1
176 i
192 L
208 AL
224 o
240 Q

—

10 i1

n
et

OB\ mrEE(e €T (< |- |< ||| =@

g

< = |0 [~ I\
> |Z
o

Av-U@O

iHla M@ e (s 10> |~
)
o

o (P> o

Es b~ |0~ (B — Z
l

= R >[N — [N |— |-

|_
|Vm~=|—|%>)—]ﬁwcr;cwm:n

1

1
2

S| g Z=la ™ [~ <
< B e o3|

> A
<t‘ﬁF=|'|ﬂ SRR ol R

od:—H—F—”'OQ>—'><T><E°°|A°°
:m‘h?bcmz——/r‘/\“ -

3| e

NB B = (<> |e o v 0|9 |3 (W
UerEEE P R@Em €0 -3

il HeHE s (XN (2 (o |C o 9S8

|
B CaumA=|LxR 2 |O

N

I

O K®OWKOG VOGS YOPAKT PO TPOKVTTEL ATt TO AOPOIG O TOV ap1OoD TG YPOLLL-
ung Kot g otAng mov PBpiokertal. ‘Etot, o yapaxktipog T £xer kwdwod 130
(128+2). H tumkn kwokomoinon ASCII apopd otovg 128 mpdtoug yopoakti|-

2 Opiopévol PETaYAWTTIOTEC (METAEU TwV oTToiwV Kal o GCC Trou TrepiAapBdveTal ato DEV C++), dTav evio-
Trioouv id1Eg GUPBOAOTEIPEG, TIG ATTOBNKEUOUV PHOVO PIA OPA OTN PVAKN. Z€ AUTOUG TOUG HETAYAWTTIOTEG
TO aTToTéAEO WA Ba gival aAnBEG. Xe KABE TTEPITITWON, OPWG, N XPACN TOU TEAEDTH) == OUYKPIVEl TIG BIEUBUV-
OE€IG, Kal OXI TOUG XOPAKTAPES TWV CUUBOAOCEIPWV.
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KepdAaio 5: O T0tT0G dedopévwy char

peg, Le Kmduovs and to 0 £mg to 127. Ot yapaxtipeg amd to 128 puéyptto 255
OTOTEAOVV EMEKTACT TOL TPHTLTOV TIVAKO YOPOKTPWOV, Kl SLOPEPOVY O
GUGTN L0 GE GUGTNLLO.

Ovyapoktpeg pe Kodtkovg amd 0 puéypt 31 dev givat EKTUTMOGIUOL Y APOKTHPES,
KOl YPNGLOTOLOVVTOL MG YOPUKTNPES EAEYYOV. XOPAKTNPIOTIKO TOPEOELYLLOL
YOAPOKTAPOV EAEYYOV OOTEAOVV OL YapaKTiPES Otapuymg tng C.

Mapadeiypara

N5.1 To enduevo mpdypoppa dwPalet kot epeovilel Eva yopaKTripoL.

#include <stdio.h> & —— — — - - m
int main(void) — | Tepigéver va TAnKTpoAoynBei
{ L £VOG XOPAKTAPAG, TOV OTIoi0
char c; < karaxwpilel o peTaBAnTA c.
printf ("H)\QKIWGIS gva xapaxrthpa:") ;
¢c = getch();
putchar (c) ; /] Bueowi{el 10 YopoRTAE0 oty 086w
putchar ('\n'); //EmBédel ooyt yoouuic oty obdvn
return 0;

N5.2 To emdpevo mpdypappa o1afalet 600 yopakmpeg Kot eLeaviCel oty o-
086vn tov kwowd ASCII tovc.

#include <stdio.h> @ m

int main (void)

{

AiaBadel Tov emMOPEVO XaPaKTpa aTTd TV TTPO-

char chl,ch2: owpIviy uvAUn eloédou (input buffer).
printf ("IAnkTpodoyRéte OU0 yopaxthpeg kol petd <Enter>:");
chl = getchar();

ch2 = getchar();

// 01 mopardte mpotdos g eugovi{ouv Tov XKEBe YOPOKTAPA KAL TOV OVTI{CTOLYO
// x0d1x6 ASCII ToU

printf ("o ASCII tou %c eival %d\n",chl,chl);

printf ("o ASCII tou %c eival %d\n",ch2,ch2);

return 0;
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ns.3

ns.4

To endpevo TpdypopLLe TEPUEVEL TO TATN O EVOS XOPAKTIPO KOt ELEYYEL
av gtvor Aotvikog Kkepaiaiog 1) Oyt

#include <stdio.h> @ 5 p5_3.c

int main(void) EAéyxel Qv 0 apaKTAPaC ¢ Tou TANKTPOAO-
{ ynenke Bpioketar peragu Tou ‘A’ kai Tou 'Z'.

char c;
printf ("IIAnkTpodoyhote Ava yopaxtinpo:");
c = getch();

if ('A'<=c && c<="'7Z")

printf ("o xopoaxthpog €ival repoAaioc\n");
else

printf ("o yopoxkthpoc dev glival kepoAoioc\n");
return 0;

}

I=” Av TTOpaTnNPAOOUNE ToV TTivaka Twv KwdIkwyY ASCII, Ba Tpooégouue 6T ol
Ke@aAaiol kal 01 TTECOi XaPAKTAPEG eival cuveXOuevol. AUTO OUWG £EapTATal
atd oUOTNUA O€ CUOTNHC, KAl OV ival ECa0@OANITUEVO. Z€ PIa TETOIA TTEPI-
TITWan, OPWS, To TTapaTTdvw TTPoYypauua dev Ba douAeue cwoTd. H C dia-
BETEI CUVOPTNOEIG TTOU EAEYXOUV AV £VOG XAPAKTAPAG gival TTECOG I KEPO-
Aaiog, Tig: islower() kalisupper(), ol 0TToieG avaAUovTal OTO TTAPAPTNUA A.

[Mapatnpnote 10 amotéAecpa TOV EXTOUEVOV TPOYPELLLLOTOG.

#include <stdio.h> & m

int main(void)

{

char ch, let;
int a,b=4;
ch="'A"; a=135 ch=B
let='B"';

a=b+ch+let;

ch++;

printf ("a=%d ch=%c\n",a,ch);
return 0;

}

H petapint a o wépet v Tipn 135 (4+65+66), dedopévon 0Tt 0 Kmot-
KOG Tov 'A' (61t ch) glvan 65 kat tov 'B' (ot let) eivor 66. Me v mopdi-
otaon ch++ n un tov ch Ba yivel 66, ondte oty printf() Ba eppavictet
10 'B".



KepdAaio 5: O T0tT0G dedopévwy char

Zuxva Aden

$ To ocvyvotepo Adbog eivarl 0Tt GuYYEOoVLE XOPaKTNPES e cupPorocelpés. [
Tapaderypa, o xopaktnpos A cupPolriletar pe 'A' ko oyt pe "A", to omoio a-
moteAel o cupPorocelpd.

§  Xpnowomolodpe cupPorlocelpés ekel OMOV EMTPEMOVTOL LOVO YOPUAKTPEG.
IMa mopddetypa n tpdtacn putchar("AAGOZ") eivon AdBog 010TL w¢ TOPdL-
UETPOG TG cvvaptnong putchar() emrpéneton yapaxktnpog 1 apOudc. Mo wo-
paderypa, putchar('A') § putchar(65) x.Am.

Avaokoétrnon KepaAaiou 5

» O tomog dedopévmv char apopd yopoktpes. Or petafintég tomov char de-
ouevovv 1 byte.

» H egowtepin ameicovion piog otadepag (0AAG Kot pog HETOPANTASG) TOTOV
char gfvon évag axéparoc aprBpog. O apBpog avtdg eivar o kmokdg ASCII
tov yapoxtpo. H C yepiletor To0g apaktipes oG akEéparovg aprdpove.
Mmnopoiv vo. LETEXOVY GE apOUNTIKEG TAPUGTAGELS, OTMG KOl T VITOAOITA O~
pLlOuMTIKE peyEom.

»  Extevog 1pnoipomotohvtal ot 101K01 YapaKTHPES dAPLYNS, OTMS O YOPOKTH-
pog aAdayng ypappng "\n' kat o yapaxtipos teppaticpot "0'.

» H getchar() dwafalet Tov enOUEVO YOPAKTNPOL OO TNV TPOGMOPIVY VAT E1-
c6dov (input buffer). H cuvdptnon getch() mepyével va minktporoyndei évag
yopakmpag, adslalovtag tponyovpuévag tov buffer ei1cddov. Kat ot dvo cv-
VOPTNGELG EMGTPEPOLY MG T TOV KOOIKO TOV YOpOKTHPa TOV ddfacav.

A\

H ocvvdptnon putchar(ch) epoaviCel o yapaxtipa ch omnv 006vn.

» Ot ovuPolrooeipéc (| adpapiBuntinad) omoTteAOVVIOL A0 YOPAKTPES aTod-
KELUEVOLC GE GUVEXOUEVEG BEGEIC VNG, O1 0TtolEG TEPUATICOVV LE TOV EOKO
yopaxtypa "\0'. H C "BAénel" T1g cupPorocelpés og orevBuveers! H tiun piog
ovpPorocelpdc etvar n apyikn| dievduvon g VUG 6Tov amodnkevdnke 10
GUVOAO YOPOKTIP®V, Kot Gyl Ot {3101 Ol YAPOKTPES.

» T to xepopd TV GLUPOAOGEPOV YPNCUOTOOVVTOL EIOIKEG GUVAPTHCELC.
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O1 TutrOI Sedopévwy float kal double

O YeP1oUOG TV OESGOUEVAOV KIVI TG VTTOOLOGTOANG (ONAOT| TV SEKAIIKDV 0L
pOu®V) ot YAdooa C yivetal pécm d0o0 Pacikdv TuT®VY TG: Tov TOToV float
ka1 Tov Tuotov double. O tomog double ypnowonoteiton dtav BELOLLE peyOaAD-
tepn akpifela ota dekadikd yneia (double precision). Eniong, 0nwe Ba dovpe
OTY GLVEYELD, 1] ECMTEPIKT AMEIKOVIOT) TOV 000 TOTWV iVl S1POPETIKY, LE
tov tomo double va kataiapfdaver dSuthdolo ydpo ot pvhun tov H/Y.

2t1a0epég TUTTOU float kai double

E& opiopov, ot yAwoca C o otabepd kivntig vrootastoing (onAadt| Evag
dekadtkog apBpdg) petatpénetan o€ double. T va Oewpnbel tomov double,
Evag oplOOg TPEMEL AMOPOLTITMS VAL TEPIEYEL TO YOPUKTIPA TG VITOOOGTOANG
(.). 'Etot ot mapakdtm apBuoi:

123.45,123.0,-123., 0.1

etvarmapadeiypoto otabepdy tomov double. Ouwmg, pia otabepd Kivng vo-
SOTOANG, LE TV KOTAAANAN KatdAnén (suffix), uropei va tpocdiopiost pntd
TOV TOTO TG, I'a Tapddetypa, n otabepd 123.4F avoaeépetal 6To dekadkd o-
p1Ouo 123.4 tomov float, ko 0yt double.

MetapBAnTég TutroUu float kail double
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Yrdpyovv dvo Pacikol tomol petafAntdv Kivnmg vrodlactoing (floating
point), o tomog float kot o Tomog double. Ot petafAntéc Tomov float katalop-
Bavovuv 4 byte, evd ot tomov double 8. Ot petafAntég tomov double €yovv pe-
yoAOTEPN okpifela ot dekadikd ynoeia.

Ot petapintég tomov float dnidvovon pe Tov akdAovBo Tpdmo:
float ovoua_ucrofintijcl, ovoua uctafintig2, ....;

double dvoua_uctafintijcl, ovoua uctofintig2, ....;

long float dvouo_uctafintijcl, ovoua uctafintig2, ....;

o tomog long float eivat 1codvvapog pe tov double.



KepdAaio 6: Float, double, kai Aoitroi T0TTO1 d€dOpEVIOV

Xpron dedopévwyV TUTTOU KIVNTHG UTTOOIOOTOANRG

O1 duo0€o1101 TELECTES Y10 TPAEELS LETAED
O€QOUEVMV TUTTOV KIVNTNG VTOOLOGTOANG
(floating point) eivar ToAD meplopiopévor,
o€ G0N e TOVG TEAEGTEG TTOL EPaPLOLO-
vtot og ogdopéva tomov int kot char. Ot
TEAESTEG OV £QapuoOlovTal 6e dedopéva
tomov float (] double) avagépovtar oto
dumhaved mivaxo.

TeAeoTAG

AgiToupyia

+

MpbéoBeon

A@aipeon

*

IMoAAatTAaGI0ouOG

/

Algipeon

++

Movadiaia aténon

Movadiaia peiwon

=" O apIBuNTIKOG TEAEOTAGS Y%, BV £QAPUOLeTaI O SEBOUEVA KIVINTAS UTTODIOOTOAAG,

TTapd HOVO O€ aképaia.

I=5° Emiong, ota apxIKd TTPOTUTIA TG YAWO OO, N EQOPUOYH TWV TEAECTWY ++ Kal --
EMTPETTOTAV HOVO 0€ HETARANTEC aképalou TUTTOU (int kai char). Mepikoi peTayAwT-
TIoTEG TNG C £X0UV AKOUO QUTOV TOV TTERIORITHO.

H xprion tng printf() pe dedopéva KIvnTAG UTTOBIOOTOANG

Ag OepGOVE TO ETOUEVO TPOYPULLLLO, TOV OTTOI0V TO ATOTEAECO POIVETAL

G670 OAOVO TAQLGLO:

#include <stdio.h>

int main (void)

{
float a,b;
a=21.234;
b=5467.1;
printf ("$f\n",a);
printf ("$f\n",Db) ;
return 0;

}

21.234
5467.1

[Tapamnpodpe 611, av Kat to. amoteAécpata epeavilovtol cwotd, Umopel va
TPOTILOVGOLE TIG YIMAOES KAT® Al TG YIMAOES, TIG EKOTOVTAOES KATM ATl TIG
EKOTOVTAOES, K.0.K. ['la va emituyovpe pop@omotnpuévn (poppraptopuévn) ££060
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printf ("OL oplBuol d6Onkonv pe Tn oeLpd\n") ;
else
printf ("N&Ooc oeLpd\n") ;
return O;
}

Onwg avagépbnke, o thmog bool etvar évag axéparog Tomog dedopévav oG e
néveg emrpentég e to 1 (true) ko to 0 (false). Tiyiveron, opwc, oty nepi-
TTMON IOV TPOSTAOGOLLLE Vo Kataywpicovpe o€ petafAntég tomov bool GA-
Aec axépareg Tég; [Na mapdaderypa, Tt Oa mepiéyovv ot petaffAntéc a Kot b petd
TOV TEAOVS TOV TOPAKAT® TUMUATOG KMOOUKOL;

bool a,b;

a=10;

b=-20;

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

Kat o1ig 6v0 petafintéic 0o kartaywprotei 1o 1! Avtd yivetor emeldn 1060 n
napaotacn 10 6o ko 1 -20 Bewpovvtor ainbeig (true), dedopévov Ot £yovv
T SLGPOPT TOV UNOEVOG.

Mapadeiypara
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N6.1 To enduevo mpdypappa (ntdet 600 dekadkovg dumAng axpifetac. Ymoro-
yilet ko eppoavilel to aBpoiopd Tovg, Kot puetd epeaviCel Tovg aptBpong
otV 006vn, oe 10 Béoeig pe 4 dexadkd ynoia yuo tov kabéva.

#include <stdio.h> ¢ m

int main (void)

{

double a,b,c; 15.2143
scanf ("$1f %$1f", &a, &b); 345.1234
c:a+b; ]
printf ("%$10.4£f\n",a); 360.3377
printf ("%$10.4f\n",Db);

printf ("==========\n");

printf ("%10.4f\n",c);

return 0;



KepdAaio 6: Float, double, kai Aoitroi T0TTO1 d€dOpEVIOV

6.2

Nne.3

=" H popoTroinuévn €60d0g oTnv 086vn PTTopEi va XxpnaiuoTroindei pe avaAo-
YO TPOTTO Kal o€ dedouéva akEpaiou TUTTOU. MNa TTapddelyua, n TpoéTach
printf("%5d",10) Ba epgavioel Tov aképaio apiBuod 10 oe xwpo 5 BEoewv
NG 08dvng.

To endpevo Tpoypappa (ntdet £vo dekadtkd opfud. Ymoroyilet Kot gpt-
Qovilel YoP1oTA TO AKEPOLO KOL TO OEKAOIKO TOV TUNLLOL.

#include <stdio.h> @ m

int main (void)

{

double a,d;

- . Aedoyévou 011 N YeraBAnTn i gival T0tTou
int 1i; int, ue autA TV TIPOTAON KaTAXWPICETAI
scanf ("%1f", &a); oTNV i T0 AKEPQIO PEPOG TNG a.
i=a; AU\ {
d=a-1i; AU

rintf ("$£\n",d); L P — | Av amb TV a apaIpECOUpE TO OKEPAIO
p : " : i P TUAMa TNG (TV i), To ammoTéAeapa Ba eival
printf ("%d\n",1); 70 OEKAdIKO TUAKA TOU apIBpoU.
return 0;

}

AG PELETTCOVLE TO ATOTEAEGLLOTO TOV TTOPAKATO TPOYPAUUOTOC, KOL O
TPooTabdcovUE Va To ENYCGOVLLE.

#include <stdio.h> @ 6_p6_3.c

int main(void)

{

double a,b,c;
a=50/100*10;

b=50/100%10.0; a=0.0000
c=50.0/100*10; b=0.0000
printf ("a=%f\nb=%f\nc=%f\n",a,b,c); c=5.0000
return 0;

}

I3 Kai oTIg TpEIg TTpoTdoElg avaBeang aTig HETARANTEG a,b, Kal ¢, oI TEAEOTEG /
Kal * €xouv TNV idla TTPOTEPAIOTNTA, ETTOPEVWG OI TTPAEEIG Ba eKTEAEOTOUV
atd Ta apIoTEPd TTPOG Ta JECIA.

I ¥tnv TTpWTN TTPdTAcH, N Tpda¢n 50/100 éxer ammotéAeopa 0, emeidn Kal Ta
OUo PEAN gival akEépalol apiBuoi OTTOTE Kal TO GTTOTEAETUA Ba gival aképalog
ap1Buog. H eréuevn mpagn 010 Ba €xel atroTéAeaUa eTTiong 0.
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EvToAég ouvlnRKNng

H C d16éte1 600 eviorég pe Tig omoieg £xel T dvvotdtnTo EKTELEGNC TPOTA-
oewv Vo cuvOnkn ("vd dpovg"). Eivar 1 evrodn if kou ) eviodr| switch-case.

H evtoAR if o€ pia de0TEPN paTid

"Hom €yovpe yvopicer v eviodn if, n omoia eEAEYyEL o TapdoToon Kot ova-
Aoya e TO amoTEAESHO TOV EAEYYOL (aANOEC 1 WELOEG) eKTEAETL (1] OEV EXTEAET)
Kkémoleg mpotdoels. H evioln if cuvtdooetan pe tpelg tpdmoug:

» ¢ o\ tpotaot if
» ¢ ovvdvacude if - else
» ¢ ovvdvacudg if - else if

H amAn rpoétaon if
To cvvtakTikO ™G if TNV To amAn TG Hopen lvat:

if (Aoyikij mapdaoctacy) npotaocn-A;

e avtn T popen 1 if eléyyet ™ Aoy Tapd-
otaon Ko, av gival aAning (A), exteret Ty zpo-
taon-A nov axolovbel. Av 1 Aoy mapdoTtoon
etvar yevong (W), extedeitar n TpdTaoN APECHG
petd amd v eviolq if.

NoyikA
TTOPACTACN

Mpéraon-A

Ag BupmBovpe 611 po Aoyikn tapdotacn ot C
emoTpéeet pio opOun Tk Tyun: v Ty 1 av ei- ’
vat oAnong, kot v 0 av givar yevuomg. 1o Aoyiko v

Suypappa paivetor n Aoyikn g tpodtaong if. H ST TS
apotacn-A pnopei va gtvat amin 1 covhen Tpod-

taon (compound statement).

H C 6swpei aAnBr) otToladnToTE TTAPACTACT ETTIOTPEPEI TIUN OIAQOPN TOU UNdEVHG.
‘ET01, 0Tn B£0n TNG AoyIKNAG TTapdoTaCNG UTTOPEI va TOTTOBETNOEI oTToIadRTTOTE
TapdoTacn TTou atmodidel apIBuNTIKN Tiur (d€ite To TTapddeiypa M17.3).
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[Mopdderypo xpriong g aning mpdtaong if:

if (a==5) printf ("a=5\n"); N omoio pmopel va ypapet Kot
if (a==5)

printf ("a=5\n") ; N Ko
if (a==5)

{
printf ("a=5\n") ;
}

Onog avagépape, N Zpotacn-A propel va elvar kot po cuvOeT TpdTEoN:

if (a==5)
{
printf ("a=5\n") ;

printf ("ula oGvBetn mpdToon\n") ;

H mpoéTaon if-else
if (Aoyikij mapaoctaon) llporacn-A; else Ilpotaon-¥;

e autn T popoen, 1 if eEAEyyet ™ Aoy mopd-
otaon Ko, ov givar aAndng (A), ektelel v
Ilpoétacn-A nov axolovbel. Avn Loy mapd-
otaon etvor yevdng (W), exteleiton n llpora-
on-¥. Metd exteleltonr Kavovikd 1 emouevn

NoyikA
TapdoTaon

and v if Tpdtacn tov mpoypdupatog. Xto dt- S ——
TAOVO AOY1KS O1dypappia @aivetol 1 AOyKY| TG

npdtaong if-else. -
Ovnpotdocic A ko ¥ pmopet va givar oOvOe- v
TEC TPOTAGELC. T
[Mopdderypa xpnong g if-else:

[
>
A

if (a==5) printf("No1"); else printf ("OxL"); 4

7 Ko Emépevn mporaon
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N7.2 To enduevo mpdypappa {ntaet dvo apdpovs kot £va xapoktnpa. Av o

xopakTnpog etvat o +' vworoyilel to ABpoicua TV dVo apBu®V, av etvat
1 dtapopd Tovg, av etvar *', X' 1} 'X' 0 yvopevd toug, Kot av gi-
vat'/' 1 "\' To IAiko Tovg.

n_

Av o yapoxkmpag eitvarl omotocdnmote dAog, epeavilel To pvopa "Ad-
Bog mpdcn".

#include <stdio.h> ¢

int main (void)

{

}

float a,b;
char ch;

printf ("Adoce dUo aplBuolc Kol
scanf ("%f %
switch

{

}

%c", &a, &b, &ch) ;
(ch)

case '+': K/

printf ("To &Bpolopa elval %$f\n",a+b);
break;

case '-':

case ' ':
printf ("H diopopd eival $f\n",a-b);
break;

case '*':
case 'X': /
case 'x':

printf ("To yivéuevo cival %$f\n",a*b);

break;
‘/__

case '\':
case '/':
printf ("To mnAixo eival $f\n",a/b);
break;
default:

printf ("A&Boc mp&in\n");

return 0;

évo yopoaxthpo:") ;

MpbéaoBeon Ba yivel omv
TIEQITITWAON TIOU O XCOPAKTH-
pag ch givar '+,

Agaipeon Ba yiver omy
TIEQITITWAN TTOU O XOPAKTH-
pag ch ivar 'y "_".

MoAatAaciacpog Ba yivel
oV TEPITTWON  TIOU 0
xapaktpag ch eivar ™, X',
X'

Aigipean  Ba  yiver omnv
TIEPITITWON TTOU O XAPAKTA-
pag ch gival '/ 'f '\

Xe KGBe GAAn TrepiTTwon Ba
epeavioel privupa AdBoug.

15" O1 ouveEXOUEVEG TTPOTATEIG case, £XOUV OTTOTEAECUA VA EKTEAEDTEI O KWOI-
KOG TTOU aKOAOUBEI OTNV TTEPITITWON TTOU ETTAANBEUETAI OTTOIOBATTOTE ATTO
QUTEG.




KepdAaio 7: EvToAéG ouvOrikng

N7.3 Xt C, ot B¢om omolacdnToTE AOYIKNG TAPAGTUGTG, LTOPEL VO Y PN GLLO-
nomBei omoladMmote TOPAGTACT OV ATOdIdEL APOUNTIKT TIUT. AV 1 TTaL-
pactacn amnodidet T 0 Bewpeitar yevomg, dtapopetikd Bempeitor oin-
Onc. To enduevo TPOYPOLLLLE ETOEIKVVEL QLTI T1 SOLVATOTNTO.

#include <stdio.h> &

int main (void)

{

}

int a=5,b=5,c;

// EAéyyetal 1 Aoylkh mopdotoon a==b
if (a==Db)

printf ("{oo\n"); "4
else

Kavoviky Aoyikf) mapaotacn. To
amotéeapd TG eivar aAnbég (5==5),
omoTe egpaviceral n Aéen "ioa”.

printf ("&vioo\n") ;
// ENéyyetol n aplBunt Lk mopdotoon a-b
if (a-b)

printf ("&vioo\n") ;

L

ApiBpnTikiy TapaoTaon. To amotéAe-
Gpa g eival 0 (5-5) omoTe Bewpeital
weudng. Emopévwg eupavidetal maiAin
Ngn "ioa".

else
printf ("{oo\n") ;

/] ENéyyxetol naplbunt LK) mapdoToon a=b

if (c=a) —
printf ("NAI\n");

else

printf ("OXI\n");

H mapdoTaon c=a karaywpiel 10 5
o™ peTaBAnTA € kai £xel amoTéAEaHa
5, omote Bewpeital aAnBAg. Epoavide-
Ta1 N A&gn "NAI".

/] EAéyyetal n mopdotoon printf ("MutiAqvn\n");

H mapdotaon printf("MutiAqvn\n")
egpaviCel ™ AEgn "MuriAdvn"  kai
emoTpépel TV TP 8 (To TTARBoG
XAPOKTAPWY ToU EUQAvIOE), oTIOTE
Bewpeitar aAnbng. Emopévwg eugpavi-
Cetan n Aégn "NAI".

H mapdotaon b Bewpeital aAnbrig
816T N TR ¢ petaBAnTAg b eival
d1popn Tou pndevog (5). Emopévwg
Ba epgavioel T AEqn "TéAog"

if (printf ("MutiAfvn\n")) <«4—
printf ("NAI\n");
else
printf ("OXI\n");
/] EAéyyetal 1 mopdotoon b;
if (b) <
printf ("Téroc\n");
else
printf ("ApxAi\n") ;
return 0;

5”270 dITTAaVO TTAQICI0 EPPaVICOVTal T OTTOTEAE-

OMATA TOU TIPOYPAUMATOG.

=" O €AeyX0G MN AOYIKWYV TTOPACTACEWV €ival Ou-

vAONG TTPaKTIKA o€ TTpoypdupata Tng C.

itoa

ioa

NATI

Mut LAfvY)
NAI
TéAog
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EvToAég aAAayiG PONRG Kal ETTAVAANYNS

H "emikivduvn" evroAn goto

176

2 C, 6TmG KO OTIC TEPIOCOTEPES YADGGES TPOYPUULATIOUOD, LLE TV EVIOAN|
goto LETAPEPOVLE TOV EAEYYO TOVL TPOYPALLOTOG GE £VO. SIUPOPETIKO TOV O1-
peio. Aedopévov 01t 6t C 01 TPoTaoELg EVOS TPOYPALLOTOG OV aplpovvTat,
ypnopomrotovvtol eTkETES (labels) ya va "onuoatodoticovy Ta didpopa on-
pelo péoa o€ Evo TPOYPOLLLLOL.

H erwkéra (label) eivan éva avayvopiotikd akolovBoduevo ard pio Gve Kot
KéTo tereia (2), Yo TApAdELY QL

telos:

H etikéta pnopet va fploketor povn TG 68 WL VPG TOL TPOYPALLLOTOS, 1)
va Bpioketol pmpootd amd o TpoTaoT).

H evioAn goto petapepel Tov EAEYXO O€ PIA ETIKETA TOU TTPOYPAUUATOS (GAAG TTAvTa
péoa oTnv idla cuvapTnon).

To cuvtaKktiko g goto gtvau:
goto eTIKéTA;

Omov eTikéTa sivor ) eTkéTo 6TV omoio OEhov e va petapepBel o Edeyyog Tov
npoypappatoc. To enduevo tpdypappa epgaviCel cuvéyeto aptdpods Eekvm-
vtog amd 1o 1 Kot ov&avovtag toug Katd 1.

#include <stdio.h> ¢

int main (void)

{ H peTagopd eAéyxou TTpOG Ta oW EXEI ATTOTEAET A 1
int a: va emavaAapBavovTal GUVEXWS Ol TIPOTATEIG HETALU 2
! NG €vIoArg goto kai TG eTIkETAG pali.
a=0; 3
. 4
pali:
C printf ("$d\n",++a); // Audvel T Tun e a xond 1 kol oy eppovilet
goto pali; // Metapépe L Tov ENeyX0 TOU Tooypduamog oty Béan g eTLkEToq pall

return 0;
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=" MaparnpoUpe 611 n eTikéTa pali dev akoAouBeital aTTo epwTNUOTIKS (;). OTOV N £TI-
KETA BpiokeTal TTpIv atrd pia TpdTaoN, N TTPOTOON TEPUATICETAI KAVOVIKA JE EPWTN-
MaTIKO (;). TN ouvTagn TG goto, n eTIKETA dev akoAouBeiTal atrd TNV dvw Kal KATW
TeAgia (goto pali;)

To emdpevo mpdypappa exterel v idta Aettovpyia e TO TPONYOVUEVO:

#include <stdio.h>

int main (void)
{
int a=0;
pali: printf ("$d\n",++a);
goto pali;
return 0;

H goto wg péBodog peTamopdg EAEYXOU TOU TTPOYRAPMATOG, N WG HEBODOG ETTAVA-
ANTITIKAG AsImoupyiag, eival 0 XE1pOTEPOS EXOPOG TOU DOUNUEVOU TTPOYPAUHOTIOHOU.
A@OoU MooV £yIve KOTAVONTI 1] XPNon Tng goto, To eTOPEVO OTAdIO ival va TNV &g-
Xdooups. Av BEAOUPE TO TTPOYPAUUATA POG Va gival Sopunuéva Kal EuavayvwaoTa,
Oev TIPETTEI va T xpnoiyotroloUpe TroTé. H C d1a0£Tel evTOAEG EAEyxOU Kal ETTAVO-
ANTITIKEC GOMEG TTOU KAVOUV TTEPITTI TN XPHon Tng goto.

O Bpdxog while

O Bpoyog (loop) while amoterel t pio omd t1g TpEtg dopég emavarinyng g C.
Me ) xpnon g evroing while elvot Svvartn n eravainnrikn ektéheon piagmn
nopandve tpotdcewv. H emavdinym 1 6yt tov npotdcemv e€aptdtot omd v
T pog Tapdotoons (cuvnfwmg Aoyknc). I mapdaderypa, o mapakdtm Bpodyog
while exteleiton doo N T ¢ petafAntig a etvar peyaidtepn amod to 0.
a=5;

while (a>0) < ENéyxerar av n Tiuf g petaBAnTAg a eival peyaho-

{ Tepn amd 0. Av gival, ouveyiletal n ekTéAeon Twv
€VTOAWV TOU BpdYOU.

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

—-—a;

177
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O Bpodxog for

2tovg Bpdyovg while kot do-while dev gtvon kaBopiopévo 1o TAnog tov ema-
vaayemv. O Bpodyog for eival o TpdmoOg pe TOV 0moio emTvyYdvETAL 1] ETOVO-
INTTTIKT EKTEAECT] TPOTAGEMV Y10, GUYKEKPLUEVO OPLOLLO POPOV.

H xhaowkn yprion tov Bpoyov for mpovmoditer T xprion pog petafintig ond
™V TN G omotog e€aptdtat 1 emavaAnNTTIKY ektédeon tov Bpdyov. H peta-
BANT avt TaipveL o opykn T Kot LETA amd kb extéleon Tov Bpdyov
avEaveror N pewwvetat (cuvnbwg katd 1). H emavainmtikn doducosio oTopo-
tdel Otav 1 TN TG petafAntig Eemepdoet T péytotn (1 TV EAGIGTN) TN
OV £)YEL OPIOTEL.

210 endpeva mapadetypa ypnolponoteitor n petofAnti i g petofAn Tov
Bpoyov for. H mpdtaom tov Ppodyov Ou esxteleotel 8 popéc, £tot Oa eppavi-
oTovV oty 006vn 8 ypappés e 1o ketuevo "H yAdooa C og fdbog".

int i; - — | ApxikA TipA peraBAnmig (1).
for (i=1; i<=8 ; i=i+1)

{

Méyiom Tipr yetaBAnTig (8).

printf ("H yAooox C oe RéOoc\n") ;

} x 00000 H mpétaon Ba ekteAeaTei 8 Qopég, pia yia kaBe TIUA G PETABANTAG i.

H gvtoin for givat icmg n evioln mov xpnoLomoteital mo Guyva Yo ETavoAn-
nTikég dadkacies. Eva og dhdeg yhdooeg mpoypappaticpod n for €xet éva
"owotnpd" cvvtaktikd, 6t C T0 GLVTOKTIKO TNG, AV Kol GAPOS KaOoPIoUéVo,
™G PO PEPEL ol povadikn eved&ia. To cuvtaktikd g evtoing for siva:

for (exteléorun-nporacnyl;loyiky mapdotocy;ekTeléciun-mpotacny2)
apotacn-fpoyov;
1, Yo cuvletn mpdtact Ppdyov,

for (exteiéorun-nporacnl;loyiky_mapdotocy;ekteléciun-mpotacny2)
{

wPOTAGH;

npoTACI;
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H ¢pilocoeia Aettovpyiog g for yivetot katovonty| v LEAETGOVLLE TO SUTAML-

vé adypappa pong. [apatnpodpe 6t exte-
Aéonun wpotaon-1 sktedeiton pia pévo opd,
oV apyn Tov Bpodyov.

Metd eléyyetarm Aoy Tapdotoot). Av glvat
aAning, exkterodvton pio Popd ot TPOTAGELS
0V Bpdyov for kot apécmg Letd n extedéorun
apotacn-2. Metd eréyyetonr mOAL 1 AOYIKN
TopAcTOCT), K.0.K.

H emovainmtkn ektéleon v Tpotdcemy Tov

Bpoyov Ba ctapotost dtav  Aoykn mopd-

otaon yivel yevdng, omdte 0 EAeYYOG TOV TPO-

YPOUUOTOS UETAPEPETAL GTNV TPOTOGT TOL

TPOYPAUUOTOS AUECMOG LETE 0O T foT.

=" MMpoooxr TpéTrel va BoBel OTO yeyovog OTI N
ekTeAéoipn TpoTacn-1, nAoyikn mapdoTa-
on, Kal N EKTEAETIUN TTROTAON-2 BpiokovTal
pEoa Oe TIAPEVOETEIG KAl XWPICoVTal YE EpW-
TNMOTIKA (;)

EkteAéoiun mpoTaon-1

[
»
'}

AoyIKr
TapaaTacn for

lMpotaoeig oTo
Bpodyxo for

v

EKTEAETIUN TTPOTOON-2

1 I

Emépevn TpéTacn

To emopevo mpdypappa epgavidel Tovg aptBpovg and to 1 uéypt to 8:

#include <stdio.h> ¢
int main (void)
{
int 1i;
for (i=1; i<=8 ; i++)
printf ("i=%d\n", i) ;
return 0O;

2mv apyn, to 1 maipver iun 1 (i=1).
To npdypappa eréyyet av i<=8.

YV V V

[

|

[ R PR TR T
So ok WN R

[

R
[oo]

|

Av van (glvar 1<=8), extedel T1g evToAEG TOL Bpdyov pia @opd kot HeTd &-

ktedel v TpoTaon i++ avEdvovtag to 1 kotd 1.
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O Bpoyog mov axorovOsl anrog meppéverl vo motndel o yopokTipog ‘A’:
for (ch='*';ch!="'A";ch=getch());
=" OUTE €dW UTTAPXOUV TTPOTACEIG OTO CWHA Tou Bpdxou.

O gnopevog Ppoyog 0o epgavicer oty 006vn ToVg APOROVS 0té TO 1 péypr
70 1000:

for (a=1;a=<1000;printf ("%d\n",a++));
=" Kal TdAI dev uTTdpyouV TTPOTACEIS OTO CWHA TOU BPOXOU.

Metd 10 T€Ah0¢ evOg Ppoyov for, n petafAnt tov Bpoyov £yl Ty TV TEAED-
Taio TG TN, Yo TV omoia 0€v EKTEAEGTKE 0 Ppoyoc, I 1o mapadety o

for (i=1;i<=20;i=i+06)

{ AR FMO)\IQ TeNEIWGEl 0 BpdXog, TO | Ba Exel TV

TIPOT&CE LG PPOYOU; 3 ‘ TIHr 25 10U €ival n EMOPEVN TIWN TOU | YETATO

. 19 yia v otroia Sev Eyive n eTavaAnyn Tou

} A/ Bpoxou. O Bpdxog emavahauBaveral yia Tig
printf ("i=3d\n", i) ; TIuEGTOU i 1,7, 13, kan 19.

XopevovTag pe T for!

184

[Mo va xeravorcovpe TApws Tov Tpomo Asttovpyiog g for, aAld
Kat Yo va Tov Bopdpacte mo gbkoia, Ba mpocopoldcovpe kabe
TPOTOCT TNG LE Ta Prparta evog xopoV. Ztov mapakdto Ppdyo for
gyovpe aplBunoet T TpoTdoelg Tov Ppoyov amod to 1 péyptto 4, pe
™ GEpa pe TV omoia exteAovvtat. Me 5 €éyovpe aplBunicet v o- 00
LEGMG EMOUEVT TTPOTAOT] LETA d TO Ppdyo.
for (0;0;0)

{ e
©; L)

}
e

Edv howmdv yopevape oto puiud g for, ta frpata Oa ntov: pia eopd 1o O
Kot LETA cuveydc Oa emavarappdavape to frpoto @-0-0 péypt 6to frpo @
N TapdoTacn vo unv etvat aAning. Tote tedeldvel 0 YopOG Kot 1) ETOVOANTTIKY
dwadkacio! Metd to TéA0g ™G ETOVOANTTIKNG Stodtkaciog ekTeAeiTOL 1] OLpLE-
0MG EMOUEVT TPOTAOT, LETA Otd TO Ppoy0, nAadn N TpoTacn O.
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ATTAd TTapadeiyparta
To endpevo TpuMqpo KOdKa epeovilel Toug aptBpovg amod to 5 puéypt to 0:
for (i=5;i>=0;i—)
printf ("$d\n",1);
To endpevo Tpupa kddwka epeaviCet ta moAlamAdoio Tov 5 6Tovg apdovg
and 10 5 péypt o 100:
for (i=5;1<=100;i=1+5)
printf ("$d\n",1);

To emdpevo T o kKddKo EPPavIiel GAOVG TOVG AATIVIKOVE YOPUKTPES OTTO TO
'a' é0¢ 10 'Z' ko dimha amd kbe yopaxtpa tov Kmotkd ASCII tov:

char ch; 2 97

for (ch='a';ch<='z';ch++) . | ====-

{ b 98
printf ("$c %d\n",ch, ch) ; c 99

pEhiat @ \n") ;

}

To emdpevo TpMqpa Kddwa eppavilel GAovg tovg apduovg and 1o 1 €wg to
1000 ko apéowg petd eppavicel to afpotopd toug (1+2+3+...+1000):
int i, s=0;
for (i=1;i<=1000;i++)
{

printf ("$d\n",1);

s=s+i;

1000
500500

}
printf ("$d\n",s);

To endpevo tufpo kddka eppaviCet pdvo m Aé&n APXH. To copa tov Bpod-
xov dgev B exteleotel kapio opd, enedn N tpdTacn al=b eivar yevdng ond
mv opyn. Oa yivel mo Kotavonto av 'yopiyete' pall tne.

int a=5,b=5; APXH
for (printf ("APXH");a!=b;at+)
printf ("TEAOT\n") ;

185
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Kot edd avagépetar £vo 1I60dUVALLO TAPADELYLLO TTOV XPNGULOTOLEL TV EVIOAN
goto ywo v emovaAnyn Tov BPoYovL.

Kartapérpnon kai a@poion o€ eravaAappavopeveg d1adikaoieg
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[ToAAég popég ot TpoYpAUIOTE Lag Bo XPEIOTEL VO LETPTIGOVLE TOGES POPES
oLVERT éva yeYovOg (Yo Tapadetypa, To TAN00¢ TV aplfumy Tov eivar peya-
Mtepot amd 10), oAb Kot vo 00poicovpLE TIG SPOPETIKES TIUEG TOV AapPdvet
o petafAnty. o my kotapétpnon evog cupPAavToc ¥pNCILOTOI0VLE TEV T
wo petafint otnv omoia divovpe apytkn tipn 0, Kot ke popd mov oM Uiovp-
yeiton o cupPav av&avoope ) petofAnt kotd 1. IN'a 1o suvorliko abpoicpa
SLOPOPETIKMV TUUMV YPNOLUOTOLOVLE TAAL oL peTaFANTr), 6TV 0moia dSivovue
emiong apykn T 0, kot KaOe Popd Tov OnLovPYELTOL e VEX TIY ovEAVOL-
LE TN HETOPANTA KT TV TN 00T.

To endpevo mpdypappo Stoalel Evov-Evoy mOEKo aKEPOLOVS aPIBLOVS TOV
divovtot amd 1o TAnKTPoAOY10 Kot epgavilel To aBpoioud Tovg. o v Koto-
HETPNON TOV aPBLOVY ypNoiioToteiton 1 petofANTN cnt, Kot yio to dfpotoud
TOVG YPNOILOTOLEITOL 1] LETAPANTH sumM. ZTOV KOOLKO TOV TPOYPAUUATOS YPT)-
owomoleital 1) Guvapton scanf(), n omoia drafalel Evav apOud amod To TAN-
KTPOAGY10 Kol ToV KaToympilel ot petafant) a.

#include <stdio.h> ¢

int main (void)

{ O¢Toupe apxIK TP OTIG METABANTEG cnt
/ kai sum 10 0.

int a, cnt=0, sum=0;

while (cnt<12) <4— Otav 30600V 12 apiBuoi, N EMavaAnTTIkn
: d1ad1kacia oTapatdel.

printf ("Adoce cpbud:") ; AiaBadel Evav apiBud aTmd 1o TANKTPOAGYIO
scanf ("%d", sa) ; / kal Tov KaTaywpiler oTn petapAn a.

o 14 ’
cntt;  4————— KdaBe popa tmou divetan évag apibuog (a), n

sum=sum+ta; cnt augavetai katd 1. Emiong o apiBuog
(a) pooTiBetal oTn sum.

}

printf ("ASpotopo=sdin", sum) ; -— Epoaviel 1o auvohiko aBpoiopa GAwv Twv
return 0; apiBpwv Tou d6BnKav.
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AgvmoBécovpe dti divouye e T oelpd toug apduove 3, 4, 78, 9 ... Ommg eai-

VETAL GTNV TPAOTN GTHAN TOV SUTAOVOL TTivVaKA.

Kdabe popd mov extedeiton n mpodtacn ent++, av&d-
vetal 1 T g petafintg cent xotd 1. 'Etot, v
TpOTN Popd mov Ha drafdcel Tov TPOTO apduo M
cnt Ba yiver 1, dtav dwPdcetl To 4 Ba yivel 2, pe 10
78 Ba yiver 3, k.0.x. Otav dafdoet Tov televtaio a-
pOuo, n cnt Ba yiver 12.

Me Alya Adyta, ¥pnoLOTOMCapE TN LeTAPANTH cnt
Yo VoL LETPNGOLLLE TOGOVG 0p1BLLoVGS dafdcaple pé-
XPL GTIYUNG.

Me v mpotocn sum=sum-+a, ke opd mov dlo-
Bacer to mpdypappa Evay apBid, Tov tpocbitel 6To

a cnt sum
3 1 3

4 2 7

78 3 85
9 4 94
12 5 106
34 6 140
45 7 185
6 8 191
78 9 269
99 10 278
2 11 290
3 12 293

LEYPL OTLYUNG TTEPLEXOLEVO THG sum. T1v mpdtr opd (dTav 1 a meptéyet 1o 3)
n sum Ba yivel 3, dtav to Tpdypappa dtaPdoet to 4 1 sum Oa yiver 7 (3 mov ei-
xe amo oy + 4), 6tav dwwPdacerto 78 ) sum Ba yiver 85 (7+78), k.0.x. Otav Ha
&xet daBaoet tov terevtaio apBud, 1 sum Ba givar 293 to omoio eivan to G-

Opotopa VAWV TV aplBU®OV OV dMGUE HEYPL CTIYUNG.

Enopévoc, n petafintn sum ypnoiponomonke ylo vo LeTpricovpe to afpot-

oo TV aplBUdV TOL dOCAUE PEXPL CTLYUNC.

Otav BéAoupe va HETPROOUE TTOOEG POPES £YIVE Eva GUURAV, XPNOIKUOTTOIOUME PIa
METABANTA oTnv otToia divoupe apxikr TiuA O (T1.x. cnt=0) ka1 KaBe popd TTou yiveTal
TO oUuuBAv TO oTToiI0 BEAOUE Va PETPrICOUNE TNV auEdvouue Katd 1 (cnt++). Tn pe-

TABANTA QuTA TNV OVOUALOUlE METPNTA.

Ot1av BéAoupe va aBpoicoUE TIG DIOPOPETIKEG TIUEG TTOU TTAiPVEl hIa HETARANTA
(1Tm.X. N @) xpnolhoTroloUuE pia B€on YvAUNG (Tnv oTroia kaAoUpe aBpoloTr) oTnV
otroia divoupe apxikn TP 0 (T1.x. sum=0), Kal KGBe Gopd TTou N JETABANTA TTAiPVEI
Mia vEéa TIUA auédvoupe Tov aBpoIoTh KATA TO TTEPIEXOPEVO TNG UETARANTAG (TT.X.

sum=sum+a).
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Y1roAoyIiouog HEYIOTOU Kal EAAXIOTOU O€ £€va OUVOAO apliBuwyv
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To napokdto Tpdypoppa dtafalet déka axépatovg aptdpuode mov divovtat omd
T0 TANKTPOAGY10 Kot EPPaVILEL TO PEYIGTO KO TOV EAAYLETO amd avTovg. O pé-
Y16T0G aplBpog puAdooetal ot BEon max kot o gEAdyloTog ot B€on min.

H teyvucn givon n eéng: Awpdlovpe tov mpmto aptBpd kot tov Bewpovpe Ton-
TdYpOVe TOV PEYLOTO OAAG KO TOV EAGYIGTO IOV £xovpe StaPdost pHéypt oTLy-
UNG, Kataywpilovtdg Tov oTig petofAnTéc max ko min. Kotdmy, pe pia eno-
vaAnmtikny dadkacio, dStafalovpe Evav-Evoy TOVG VITOAOITOVS aPLOONE Kot
TOVG GLYKPIVOLLLE LE TO TEPLEYOLEVO TOV HETAPANTOV max Kot min. Av 0 o-
pOudS elvat peyaAdTEPOG amd T BE0T max Tov KotoympiLovpe 6T max, Kol
av glval IKpOTEPOS amd T min Tov Katoywpilovpe ot min. Telkd ot peta-
BAntég max kot min Ba TEPEXOVY TO UEYOADTEPO KOL TO UIKPOGTEPO aplOUo -
vticToya.

#include <stdio.h> & — — — [ 8_minmaxi.c |
int main (void)

{

int 4, ar,min, max;
for (i=1;i<=10;i++)
{

AloBalel évav-Evav Touc 10 apiBuouc

printf ("Adoce cpLbud:") ;
scanf ("%d", &ar) ; &«

if (i=1)

o P Av 0 apiBuog eival o TpwTog Tou 568nke (i==1),
max=min=ar; TOV KaTaxwpiel wg apxIKr TiuA 1000 0N pETa-
if (ar>max) BAnTA max, 600 kai aTn PeTaBANTA min.
max=ar; '¥
if (ar<min) TuyKpivel kGBe apiBU6 e TIC BETEIC max Kal
min.
min=ar;

}
printf ("max=%d\nmin=%d\n",max, min);
return 0;

}

To mpdypappa mov akohovdel dev Yvopilel ek TV TPOTEP®OV TO TANOOG TV
aplOpov, aAdd xpnoomotel v T 9999 g tipun-onpa n oroia onpatodotel
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e avtod 10 KeQAAL0 Oa avapepBolpe otn ypromn TV cuvaptioemy and ™ C.
Méypt otiyung eidape ) ypnon g main(), oG GLVAPTNONG ATAPAiTTNG O
k60e mpdypappa g C. Eniong cuvavtioape kot opiopéveg cuvaptioetg Pi-
BAoOnkng, 6mwg ot: printf(), scanf(), getchar(), x.q.

Ot ocvvoptioelg Bonbovv Tov TPoypPOUUOTIOTH VO "KOPHaTIAGEL" Vo PeyaAo
TpOYPOALL GE UKPOTEPA TUNHATA, KAOE Eva oo Ta omoia EMTEAEL Lo GLYKE-
Kpévn Aettovpyia.

2115 YADOOEG SOUNUEVOD TTPOYPOUUATIGHOD, 01 GUVOPTNGELS LITOPOVV VL "'KkpD-
Bouv" koppdtio KOdKo amd TO VITOAOUTO TPHYPOLLLLO LLE TPOTO (HGTE O LLETOL-
BANTéC pog cuvdptnong va unv exnpedlovy to vtoAomo tpoypappa. Kabe
oLVAPTNON EXEL TG OIKEG TNG LETAPANTES OL OTLOTEG KOAOUVTOL TOTIKES LETAPAN-
TEG.
Onwg avapépOnke otnv elcaywyn, &va npdypappa ot C €xel v akdAovon
YEVIKN LOPPN:
main ()
{

IPOTHOE LG TNG ouvdptnong main() ;

}

function-1 ()

{
npotdoe L¢ tng ouvdptnong function-1();

}

function-2 ()

{
npotdoe L¢ NG ouvdptnong function-2();

}

function-N()

{

npotdoe L¢ NG ouvdptnong function-N() ;



KepdAaio 9: ZuvapTAoelg

O1 ouvapTroelg ekTeAoUvTal Hévo av KAnBouv atré pia GAAN cuvdpTnaon. H pévn ou-
v4@pTNoN TToU eKTeAEITOI auTOUaTa gival n ouvdptnan main().

> C kaBe cuvapTnomn EMGTPEPEL oL TIY, EKTOG OV £xL ONAmOEL pe copnvela
OTL 0gv emoTpEQPEL Kopta Tiun. X kabe mepintmon, pio cuvdptnon £xet Evav
tOmo (int, float K. Am.) avdAoyo LLE TOV TOTTO OEOOUEVMV TTOV EMOTPEPEL MG TIUT.
Onwg Ba yivel Katovontod oTn GLVEXELN TOL TAPAVTOS KEPOAAIO, KOO, KO 0LV
dgv emotpépel Kapia Tiun, Ba mtpénet va OnAmOel pe tov katdAinio THTO
(void).

Eniong, o cuvaptmon pumopet va £xel TapapéTpous LECHW TMV OTOIWY 0 KMol
K0.G TOV KaAel T cuvdptnon puropet va g "petefifacet’” minpogopiec.

>1n C kKdBe ouvdpTNON AVAKEI 0€ KATTOIOV TUTTO edopevwy. Mia cuvdpTnon PTTopei
va €xel Kapia, yia, r) TTEPICOOTEPES TIOPANETPOUG.

- wm . owm m—

OpIopo6 HI0G oUVAPTNONG
Mo cuvaptnor opietot pe tov akdAovbo Tpomo:
TUTOG_GUVAPTN OGS Ovoua._covdptiois (TOTOG mapdusTposl, Tomog Tapd-
HETPOG2, ...)
{

APOTAGEIS GVVAPTIOHG;

}
I=5” O T101T0G TNG OUVAPTNONG KOBOPICEl TOV TUTTO TNG TIUAG TTOU ETTIOTPEPEI N TUVAP-
Tnon.

I 3TNV TTEPITITWON TTOU N CUVAPTNON BEV ETTIOTPEPEI TIMN, dNAWVETAI WG TUTTOU Void.
15" O1 geTaBAnTEG TTOU ONAWVOVTAI JECT OTO CWHA PIAG CUVAPTNONG £XOUV EPPREAEIT
MOVO JEOQ OTn OUYKEKPIPEVN auvdpTnoN Kal AEyovTal TOTTIKEG PETABANTEG.
=" O1 TapdPETPOI TNG OUVAPTNONG (av UTTAPXOUV) opifovTal, Jadi Je ToV TUTTO TOUG,

péoa OTIG TTapevOETEIG TTOU akoAouBoUv To Gvoua ThG ouvdapTNONG.
=" O1 TaPAPETPOI JIOG OUVAPTNONG OTTOTEAOUV KOl QUTEG TOTTIKEG JETABANTEG TNG OU-
vapTnong.
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2TV 7o A TOLG HOPEN Ot
CLVOPTNOELG OV €YOLV T~
POUETPOVG. XE QVTY TNV TIE-
pintwon 10 TPOYPOULO TOV
TIG KOAEL 0€V UmOpEl va ToVG
uetafipdost  mAnpoopies.
Muw tétole cvvaptnon 1™
QoavtalOlooTE GaV EVa EPUN-
TKé KAEWGTO KOvTi TO OMOil0
emtedel Kamowo Agttovpyia,
aALG dev £yovpe Kopio duvo-
TOTNTO VO TPOTOTO|GOVE
™ Agrtovpyio Tov.

func()

ZuvAapTnon Xwpic TTAPAUETPOUG

Mo mapdderyuo, N TopoKaTtm cuVapTH O eLEaviiel TOVg aplBovS amd T0 5 pé-
xp1 7o 10. Asv emotpieet Kopio T Kot yio to Adyo antdv dnAmvetot og void.
Agv drabétel Kapia Topapetpo Kot, kibe popd mov kodeital, ektedel akpimg

v 01 Aettovpyio.

void display numbers ()
{

int i;

for (i=5;i<=10;i++) printf ("sd\n",1i);

}
int main (void)

{

printf ("Mlpdtn KAfIon tng ouvéptnonc\n") ; -

display numbers () ;

printf ("AsUTepn KANOn tng ouvéptnonc\n") ;

display numbers () ;
return 0;
}

«~

H auvaptnon eupavidel
TOUG apIBuoug 5, 6, 7,
8,9, kar 10.

KAjon g ouvéptnong

KAon g ouvaptmaong

H ovvéptnon main() koiei t cvvaptnon display numbers() 600 popéc. Kd-
Oe popd N cvvapton eppavilel Toug 1d10Vg aP1BUoHS. ATd TN GTIYUN TOL M
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OLVAPTNOT OV EXEL TAPUUETPOVG, OEV VIAPYEL TPOTOG VOL EXNPEAGOVLLE TN AEL-
Tovpyia ne.

ZUVOPTAOEIG ME TTOPAUETPOUG

Ormapdpetpot etvat £vag TpOTog e TOV 0Toio £val TUM O TPOYPAULOTOS LETO-
Bidaler mAnpopopiec o€ pa cuvdptnon.

Mua t€to10 cuvdpTon ™ eavtalOHacTe GO £Va KOVTi To 0toio Slabétel £yKo-
TG OTIG OTOlEG LmopoV e va TomobeTcov e TANpopopies. O KOSIKAG TG oL-
VAPTNONG YPNOUOTOLEL AVTES TIG TANPOPOPIES Kot pmopet avaloya Vo TpoTo-
motel ™ Aettovpyio Tov. Otav KOAOOUE (o GLVAPTNON UE TOPULLETPOVES, THY
KaAovue pe 1odpfuo opicpata.

To duthovo oynpa deiyvel pa
oLVAPTNOT HE dVO TOPOLpLE-
tpovg, func(mapl,mop2), g S
cov éva Kouti ue 800 gyko-

néc. QTavKaAOOUE THOVVAP- ...l & &
mon func(), npénet va ypn-  func(opl,op2) ; mapt  map2
olpomon|cove 1oapifua o- func(map1,map2)
piouata func(opl,op2). H
TN TOV TPAOTOL OPICUOTOG
uetafipaletor oty PO
TOPAUETPO (£YKOTN), KL TOV
devtepov opiopatog otn dev-
TEPT. LTO TOPAKAT® TPOYpoUpa 11 cuvdptnon display numbers() etvar o
TOPAAAOYT] TNG GLVAPTNONG TOV GUVOVTIGAUE GTN TPONYOVUEVT EVOTNTA, M
omoia Tdpa StabéTeL HVO TAPAUETPOVG, MDOTE O KMIKOS TOL TNV KAAEL VOL LTO-
pet va kaBopilel 1o €Opog TV apBudV Tov epeavilet.

finclude <stio.n> o

void display numbers (int apo, int eos)

{ Aﬁ Epgavidel Toug apiBuols amod Ty Tiun
. .. NG TTPWTNG TTOPAKETPOU apo HEXP!
int i; NV TIA TG deUTEPNG €0s.

for (i=apo;i<=eos;i++) printf ("$d\n",1i);

Zuvaptnan e 500 TTOPAPETPOUS
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float c; 10 onueio autd o peTayAwTT-
scanf ("sd sd", &a, &bo) ; OTAG Yvwpilel Tov TUTO TG

b) ; mo(), deSopévou 6Tl £xel 0pIOTE]
c=mo (a,b) ; TIpIv amé T main(). ¥my mepi-

printf ("O pécog dpog elvat $f\n",c); mwon aut dev xpelderal
return 0: "mp6adia” dhAwan.

MapdaueTpol ouvdapTnong

Onwg avagépniKe TponyovHEVMS, AV L0 GUVAPTNOT EXEL TOPAETPOVGS, VTEC
oniaovovtat pali Pe To OVOULO TG GLVAPTNONG LEGH OTIC TTOPEVOETELS TTOD 0LKO-

AovBovv.
o TUmmog kal Ovoua ouvapTNONG
int add(int x, int vy)
{ ¥ AfAwaon TrapapéTpwv
............ — Z(bpc( Guvdpmoqg

Opiopara kal peTafiacr TapauéTpwy

Ot TopdETPOL GG GLVAPTNONG PN CLOTOOVVTAL Yio T petafifaon dedopé-
VOV oo 10 TPAYPALLLO TTPOG T GLVAPTIOT TV 0Toi0, KOAEL.

O1 TIYEG PE TIG OTTOIEG KOAEITAI pIa ouvApTNoN AéyovTal opiopaTa TNG CUVAPTNONG.

Ag Bewpnoovpie 10 endpevo mapadetypa kAnons g cuvaptnong add() amd
ocvvdptnon main().
int main (void)

{

int a,b,c;
H ouvapmon add() kaAeitar pe
a=10; opiopara TG peTapAnTéG akal b.
0=20; Tg opiopaTa KAjong piag ou-
vapTang Aéyovrai kai Trpaypo-
c=add (a,b); TIKEG TIOPAMETPOI.

printf ("%d\n",c);
return 0;
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int add(int x, int y)

{ AN

int ss;

Ss=x+y;

return(ss);
}

H ovvdptmon add() éxel opiotel
e 600 mopapéTpous X Kot y. Otav
KaAeitor n ovvaptnon, ot Tég
TV opopdtev g (to 10 kot o
20) avTlypaeovTIol GTIC TOPOLLLE-
TPOVG X Koy avtiotoryo. Ta opi-
ouato pe to omoio KoAgitor o
GLVAPTNOT KAAOVVTOL TPOYILOTL-
Kég mapapeTpor.

Av1dc 0 tpdmog petaPifacnc Twv
OpoUAT®V AEyeTOl KAGN 1| pe-
tafipaon wot' alia (call by
value), Kotd tov onoio avtrypdeo-
VIOl Ol TIHEC TOV OPIGUATOV GTIC
QVTIGTOL(EG TAPOUUETPOVS TNG G-
véptnong. Me avtdv tov 1podmo n
ovvaApPTNON OV £XEL OLVOTOTNTA VO
TPOTOTOWGEL TIG TIUEG TV OPl-
oudtov pe To omoio kANOnke. Me

Ao Adya, n cvvaptnon add() dev pmopet va petafdiet Tic TIHES TV OPIGUA-

TOV a Ko b.

O1 petafintég tov tapapétpmv mov opifovrot oe pia cuvdptnon (ot mepi-
TTOOT LG Ol X Kot Y) Aéyovtat Tomkég mapdpetpor (formal parameters) g

GLVAPTNONG.

15" Otav KaAgital yia cuvdptnaon, To TTARBOG Kail 0 TUTTOG TWV OPICUATWY TTPETTEI VA €i-
VaIl QVTiIOTOIXO JE TIG TUTTIKEG TTAPAUETPOUG TNG, OTTWGS AUTEG £Xouv dNAwBEi oToV

0pIoHO6 TNG CUVAPTNONG.

O1 TIapApeTpol  pIaG  GUVAPTNONG.
AEyovTal Kal TUTTIKEG TTAPAUETPOI.

© int main(void) a b

e

¢ inta,b,c;

i a=10; D Y __‘D b, ‘
I

- iceauny /| \ So

i printf("c=%d\n"c); ; & - i
¢ return 0; ‘/ \i
- b :

S
......

int add(int X,int y)..” ___.eememesr 4 -_>
{ E

P etias

ot

int s§:.-2. P —— H
e O PR
Jeturn(ss); Z
} 4

S
.
.
_____
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‘Eva ekabBapiopa ...

Aporrarovtevdpovy av Oa Expene va BAA® avt TV EvOTNTA GTNV 0pYN N OTO
téh0g Tov Kepaiaiov. [Tapd to yeyovog ot paivetar va gival "elcaymywn",
mpotipnca va ™ Pdro oto téhog dote va Eekabapicel Kdmola mTpdypota, To
omoia £y® ANAMGTOCEL OTL TPOKAALOVV GVYYLGT GTOVG CTOVOAGTEG, KO 0LPO-
povv ot petafifoon mapapéTpov.

Ag unv Eexvadue 6T o€ auTd To TraixVvidl TTai¢ouv duo: O xproTng Kai To TTpdypapual
O xprRoTNng BAETTEI TO TTPOYPAUUA GAV EVA PAYIKO TTPAYUO TTOU ATTALIG TOU KAVEI TN
O0UAeId Tou. Aivel dedopéva aTo TTPOYPANKA Kal TTaipVEl TTANPOYOPIES aTmo auTo,
XWPIG va ToV atTaa)oAEi av Tn SOUAEIA TNV EKaVE 1) auvdpTnon main() 1) omoladrro-
T€ GAAN ouvdapTNON TOUu TTPOYPANPATOG. O XproTNG ayvoEi TV UTTAPEN Twv auvap-
TACEWV Kal BAETTEI TO TTPOYPANMA WG EVICIQ OVTOTNTO.

g
dapTnon

main()

peraBipaon
TIHWV JEoW
TTAPAPETPWV

EMIOTPOPN --5====== 5
TIUAG E TV Ay

EVTOAN return @

O xprong divel dedopéva aTo
TPOYpauPa, PEaw Tou TANKTPOAOYiou
(T.X. Héow TNG GUVAPTNONG Sscanf) Kal
Traipvel TANPOQopies YETw TnG 086vng
(.. péow TnG printf).

Seeeposanes " | Mia ouvaptnon déxeral TAnpogopieg amo
TN GUVAPTNGN TIOU TNV KOAE], JETW TwV
TopapETpWY TNG. EMaTpéQel pia A ot
QuVAPTNON TTOU TNV KAAETE PEOW TNG
€VTOANG return.
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Yndpyet o apKeTong 6ToVdACTEG 1 AavOAGHEV EVIVTTOOT] OTL TIG TIHEG TOV
TOPAUETPMV LG GLVAPTNONG TIS O1VEL 0 XPNOTNG Kot GTLT TLUN TTOV EMOTPEPEL
1 ocvvdptnon epeaviCetal oty 006vn. H aiBera givar 611 Tic Tipég oTIC MO~
PaPETPOVS pLog cuvapTnong Tig petafipaler n cuvapTnon mov TNV KoAel,
KOU 1] T OV EMOTPEPEL PLO GUVAPTI O EMOTPEPETAL 6T GLVAPTN OGN
oV TNV KdAreoe. Ducikd, (o cuvaptnon propel vo maipvet dedopéva amod to
PN OTN Ko va epeavilel minpogopieg otnv 006vn, aAld ovtod dev €xet Kapia
GY£0T LE TIC TOPOUETPOVS TNG KOL LLE TNV TIUT TOV EMGTPEPEL.

O xproTNG ETTIKOIVWVEI JE TO TTPOYPAUUA HECW CUVAPTHOEWY £1I0000U KOl E6000U
(11.X. scanf, printf K.A.11.). O1 cUVAPTACEIG BEXOVTAI TTANPOPOPIES PETW TWV TIOPOE-
TPWV TOUG KOl ETTICTPEPOUV TIUN MECW TNG EVTOANG return.

MeAeTOTE TPOGEKTIKA TO TOPAKATE TOPUOEIYUOTH CUVAPTHGEMY, Ol OTTOIES
VAOTTOLOVV TIG OOLTHOEL TOY ELLPOVICOVTHL 6TO TAAIGLO OPLOTEPA.

Oa {Téc aTé 10 ¥proT B0 H cuvdpmgn dev EXEl m]pauéTgoug
; a \ 1aTi 0 KWAIKAG TTOU TNV KaAei dev T

t’xplepoug' kai 8a E“(PGV@EIQ u Mgicerid() :lETdDIﬁdZEI K(flcTI (ic 2luég TIG Bivalnoc

(Bpoiopd Toug TNV 086VN. { . ; Xxpnotng pe Th scanf). H cuvdpTnon dev
int ss,X,y; EMIOTPEPEI TIUA OTOV KWAIKA TTOU TNV
scanf("%d %d",&x,&y); kdAeoe aAAd epgpaviler Ta amoTeAéopata
SS=XHY; oThv qeévr\. Tia To Adyo autd dnAwveTal

..... printf("%d\n",ss); wg void.

add(); )

O cou Bivw ey, N GUVAPTON H ouvdenon éX’UB 800 TTapauéTpoug yéow

Tou o€ kakei, 300 apIBUOUS Kal X y U °"°'E’E 'OZKwB 1Kag "e°” i (0

; ; . Tng peTapipdaler dUo apiBpoUg.

fa EWGY'CE'Q T0 GBpoiopd Toug void add(int x,int y) H ouvdpTnon dev emiaTpé@er TIPA oToV

amv oBovn. { KW3IKA TIou Thv KAAEoe aAAd epgavilel
intss: Ta amoTeAéopara otny 0Bévn.

Ss=x+yy' Tia 1o Adyo autéd TTdAI SnAwveTal wg void.

int a=3, b=10; printf("%d\n",ss);

add(a,b);

Oa gou divw eyw, n CUVAPTNOT M H auvdprnon éxelaaoo TAPAHETPOUC iEOw

PR ) TWV OTTOIWY 0 KWAIKAC TTOU ThV KaAAEi

TTOU O€ KG’)\EI, 000 gplepoug Kal X y Tne peTapiPalel dUo apiByoUC.

Ba AT 1O @Bpoiopa int add(int x,int y) H ouvdptnon emioTpépel we TIUA To

TOUG TTIOW O€ EEVA. { d6poioua Twv ap1Buwyv. H cuvdpTnon dev
TR eupavilel TiTota otny 006vn dAAd autd

_SS’ ) yiveTal amé Tov KWaika Tou Thv KAAETE.

inta=3, b=10,sum,; SS=XtY; H ouvdpTnon emioTpéper we TIUA évay

sum=add(a,b); return ss; aképaio yia To Adyo autéd ShAwveTal wg int.

printf("%d\n",sum); }
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EpBEéAsIa peTaBAnTwY

e éva mpoypappo g C umopodv va SNAwBovv petafAntés e d1apopeTIKd
onpeia tov Tpoypdppatoc. H 0&omn ko to €idog g MMAwong pog petafAntng
kaBopiler v euPérerd .

EuBéAeia piag petaBAnTrg (variable scope) €ivail 0 Xwpog Tou TTpoypduUaToS HEaa
OTOV OTT0i0 N METABANTNA €ival YVWOTH.

Avdroya pe ™ 6€om Kot Tov TpOTo SMMAMONG TOVGS, Ot PETAPANTES Ywpilovtal o
tomkég (local), ka@okég (global), kot oTaTikég (static).

Tomikég peraBAntég (local variables)

246

Onmg éxovpe del HEXPL TOPA, O LETOPANTEC LLL0G GLUVAPTNONG ONADVOVTOL GE
omolodnmote onpeio g, apket va £yovv oniwbet mpv va ypnoioronfodv.
2TV TEPIMTOOT TOL 1) GUVAPTIOT £YEL TUTKEG TOPAUETPOVS, AVTES ONADVO-
vtol péca otic mopeviicelc. Ot TumiKéG TapAUETPOL Elval KOt 0VTEG LETAPANTES
NG CUVEPTIONG.

O1 HETARBANTES HIAG oUVAPTNONG, KABWG KAl Ol TUTTIKEG TNG TTAPAUETPOI (av UTTAp-
XOUV), KaAoUvTal TOTTIKEG PETABANTEG Kal Exouv I0XU POVO JECa OThn ouvdpTnon
TToU dNAWBNKAV, TTAPAPEVOVTAG AYVWATEG OTO UTTOAOITIO TTPOYPAMHA.

210 mapdodery o Tov akoAovdel yivetot Katovonti 1 (p1on TOV TUTIKMV ToPo-
UETPOV KOL TOV TOTIKOV HETOPANTAOV.

#include <stdio.h> — Mpbéadia drAwan g
int add(int x, int y); ouvaptnong add().
int main (void)

{

int a,b, sum; ¢« — Totikég YeTaBANTEG TNG
ouvapmaong main().

printf ("Adoce &0o oplBuoug:");
scanf ("%d %d", &a, &b) ;

sunr=add (a,b) ;

printf ("ABpoLopo=sd\n", sum) ;
return 0O;
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2y gnduevn cvvaptnon add(), n petafAnt ss etvor Tomkn petafintr g
oLVAPTNOTG Kat £xEL 1oyV wdvo péca ot cvvaptnon add().

Ot TUmIKES TAPAPETPOL X KO Y OTOTEAOVV KOl AVTEG TOTIKEG HETAPANTES TG
GLVAPTNOTNG, Kol £X0VV 16YD LOVO HEGN GTH GLVAPTNON.

int add(int x, int y) «—— O1 TuTTIKEG TTaPAWETPOI TTaifouv £TTioNG TO
{ POAO TOTTIKWV PETABANTWV.

int ss;
— AnAwoN TNC TOTTIKAC WETABANTAC ss.

SS=X+Y;

return ss; =« H guvapman add() emoTpeper we TIpr T
} TIEPIEXOMEVO TG LETABANTAG SS.

O1 TUTTIKEG TTAPAPETPOI TTAICOUV KAl AUTEG TO POAO TWV TOTTIKWV LETARBANTWY, PE HO-
vn 81a@Oopd OTI O€ AQUTEG AVTIVPA@OVTAI OI TILEG TWV OPITHATWY WE T OTTOoIa KAAEITaI
n ouvdapTtnan.

Av dev yivel katovont n ypnon ko n "epPféreln” TV TVTIK®OV TOPUUETP®V
KO TOV TOTIKOV LETOPANTOV, £lvol ToAD e0KOAo va 0dnynbovue e AavOacié-
VO, TPOYPOLLLOLTOL.

21 ocvveyeto PAETETE TO TPONYOOUEVO TPOYPOLLLO, YEUATO EVOEYOUEVD AAOT.
#include <stdio.h>
int add(int x, int y);
int main (void)
{
int sum;
float a,b;

printf ("Awce &0o oplBuoug:") ;
scanf ("%f %f, &a, &b) ;
sum=add (a,b) ;

printf ("ss=%d\n", ss);
\

printf ("ABpo Lopo=sd\n", sum) ;
return O;

Ta opiopara pe Ta otroia TPETEN va kKAnBei n
add() mpémel va eivar T0TTOU int, Kai o1 float.
Auto pTropei va Exel CUVETTEID TNV OTTWAEIT
mAnpogopiag.

H ouvépmaon main() ayvoei Tnv Umrapén g
ss, ) oTroia gival TotmikA peTaBAnTh Tng add).
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H péBodog petafifaong TIHWV G€ PIO CUVAPTNON PECW KABOAIKWY PETABANTWV
TTPETTEI VA ATTOPEUYETAI, KAI VA XPNOIKMOTTOIEITAI JOVO OTAV TTPAYUOTIKG UTTAPXE! a-

TOAUTN avAyKn.

I=5° X¢e pia KaBoAIKR HETABANTA £xouv TTpOCBaacn GAEG 01 cUVAPTHOEIG TTOU BpioKovTal
META atTd TO onueio Tou TTpoypduuaTog 61Tou dnAwBnke. Otav Aoitrdv BéAoupe 6-
AEG aveLaIPETWGS Ol CUVAPTACEIG va €XOUV TTPOCORaon o€ pia KaBoAIKA YeTaBAnTH,
TTPETTEI VO ONAWCOUE TN JETABANTA QUTH OTNV apPXH) TOU TTPOYPAUUATOG, TTPIV ATTO

™ main().

I=5° 2TV TTEPITTWOon TTou €xel ONAWBET pia ToTTiIKA PeETABANTH pe dvopa iBIo PE YIa Ka-
B0AIKr) HETABANTA, TOTE OTO XWPO EUBEAEIAG TNG TOTTIKAG METARBANTHS avapEPOUa-
OTE OTNV TOTTIKA JETABANTH, EVWD OTTOUBATTOTE GAAQU QVAMEPOUOATE OTNV KABOAIKA

METABANTA.

To endpevo mapdoetypo delyver v eLPErsta TOTKOV Kot KAOOMK®OV HETOPAN-

v,

TV

int add (int x,int y) ;
int gin(int x,int y) ;
int a,b;

v..w----------Xdeog epBEAeIag Twv kaBoAikwv peTapAnTiwy a kai b

a |:| 5000

int main (void)

A b |:| 5004

{ e Xwpog ePPEAEING TwV TOTTIKWY PETABANTWY @ Kal b

int a,b; ¥ i

scanf ("%d %d", &a, &b) ; iy

printf ("ABpoiopo=%d\n",add (a,b)); -

printf ("I'tvépevo=%d\n",gin(a,b)) ;

return 0;

} Xwpog ePBEAEIAg TWV TUTTIKWV TIAPAUETPWY X Kl Y
Kal TG TOTTIKNAG METABANTAG SS

int add (int x, int y) ;

{ o

ss=x+y;

} Xwpog EPPEAEIAG TWV TUTTIKWVY TIAPCKETPWY X Kall Y
Kal TwV TOTTIKWY PETABANTWV gg Kal @
int gin(int x, int y) i

IxAua 10.1

Eupéleio tomixav koi kabolikv uetofintdrv

6000

6004

7000

7004

7008

8000

8004

8008

8012
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Zuxva Aden

$ To ocvyvotepo AdBog eivar 0Tt pmepdevovpe v epPéreta Tov PeTaBANTOV, 1-
dwitepa dtav Exovpe petaffAnTég pe to 1610 dvopa.

F Egyvdpue va avabioovpe apyikn TN 0€ TOTIKES OTOTIKEG peToAntés. H o1-
Ao™ HaG TETOLG LETAPANTNG Y®PIS apy k) TN €V £XEL OVGLAGTIKO VO LA

$  Egyvape 6TL 0L TOPAUETPOL LIS GVVAPTNONG ATOTEAODV KOl OV TEG TOTIKEG E-
TafANTéG TG GLVAPTNONG.

Avaokotrnon KegaAaiou 10

» Ot petafAntég mov SNAOVOVTOL LEGE GS |10 GUVAPTIGT) KOAOUVTOL TOTIKEG Le-
TaANTES Kot Eyovy euPéreto LOVO LEGO GTT) CLVAPTI G 6TV omtoia opilovtat.

»  Tomikéc petafintég pmopovv vo 6nAmbodv Kot auécms LETA amd TV 0PLoTE-
pN ayKOAN oolaconrote oOvIeT g TpoTacmg. Mia tétola TomikY| peTafAint
&xet euPédetn povo péco ot 6OVOETN TPOTOGT OOV ONAMONKE.

»  OLTURIKEG TOPULETPOL LLOG GLVAPTNONG VAL KO 0V TEG TOTIKEG PETAPANTEG,
pe euPéieto povo pésa otny ido T cuvapTNO).

» Ot kabolkég petafintés dniovoviol £® amd kabe cuvaptnon (cuvnibmg
GTNV 0pYN TOL KOKA) Kol £X0VV EUPELELD GE OAOKANPO TO TPOYPOLLLLAL.

» Mo otaTikn LeTABANTH £XEL TEPLOPIOUEVT] EUPEAELN, OTTMG KOUL [LL0L TOTTIKT e~
TaffANT, aAAG SlaTnpel TV TN NG Ko OTAV EMGTPEPEL 1] GLVAPTNOT GTNV
omoio SNAdONKE.

» Ortav katd T Ao HaG OTOTIKNAG LETOPANTAS 000l TauTdYpOova opyIkn Ti-
un, .. static int a=5, n apykn T o avatedel ot otatikn petofAnT Ho-
VO TNV TPpOTN Popd oL Ba ekTeAESTEL 1] TPOTAIOT) ONAWMOTC.

» Mo tomikn petafintn decpedet o 0Eon pviung n onola ameievdepmdveTon
otav MEetn euPéreta g LeTAPANTNG, KOt To TEPLEXOUEVE TNG XEVOVTAL.

» Tbo0 ot kaBolkég, 660 Kat 01 6TATIKES HeTafANTEG deopuevovy o OEon pvi-
NG 6T QAcM TG LETAYAMTTIONG, Kol T O10TPOoVV GE OAN T1] OLAPKELD TOV
TPOYPALLOTOGC.
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Aoknioeig KepaAaiou 10

10.1 TITowo Ba givar T0 ATOTELEG O TOL ETOUEVOD TPOYPALLOATOS; Y EIUOTE TO
Y®Opo euPéretog kdbe petafAntg. *

#include <stdio.h>
void set ()

void pp ()

float mo (int k, int 1);
float a;

int x,y;

int main (void)

{
int x,vy;
x=y=4;
set();
a=mo (x,y) ;
pp () ;
return 0;

}

void set ()

{
int aa;
x=10;
y=20;

}

void pp ()
{
int x,vy;
printf ("a=%f\n",a);

}

float mo(int k, int 1)
{
float mesos;
mesos=(k+1)/2.0;
return mesos;
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10.2 Tuikdvet to enduevo mpdypappa; Na oyediactodv (Le opboydvia) ot gpt-
Bédeleg TV petafintav. * K

#include <stdio.h>
void disp();

int step;

int get();

int main (void)
{
step=2;
disp();
return 0;

}

void disp()
{
int a,b;
printf ("Mia ouvéptnon\n'") ;
a=get();
b=get () ;
if (a==0 && b==0)
exit () ;
else
{
int 1i;
for (i=a;i<=b;i=i+step)
printf ("%d\n",1i);

}

int get()

{
int x;
scanf ("%d", &x) ;
return x;

10.3 Bpeite ta AdOn TOL ETOUEVOL TPOYPAUUOTOS: *
#include <stdio.h>
int step;
int main(void)

{
step=2;
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#include <stdio.h>
void out () ;

int main ()
{
int 1i;
for (i=1;i<=15;i++)
out () ;
return 0;

}

void out ()

{
static char ch='A";
printf ("$c\n",ch++);
if (ch>'E') ch='A";

}

void out ()
{
static char ch;
ch='A";
printf ("$c\n",ch++);
if (ch>'E') ch='A";
}

10.15 T1 Ba epopavicet otnv 006vn 10 akdAoVOO TPdYpapLpa; * *

10.16 Tidwpopd B siye oto amote et T0 TPHYPOLULO TG TPONYOVUEVNG
doxnong (10.15), av 1 cuvéptnon out() frav n e€ng: * *

10.17 Noa ypogei cuvaptnon n onoia, KAOe Popd oL KaAEITaAL, VO ETIOTPEPEL

®G TN TO ETOUEVO TOAALATAAG1O0 TOV 5. AnAhadn TV TpdT Popd T0 5, T

devtepn 1o 10, v tpity 10 15 K.0.K. * K

10.18 Na ypaeei mpdypappa to onoio va {ntdet omd to yp1-

o1 vay akEPato aptBud. Xt GLVEXEL, TO TPOYPOLLLO
va gpeavilet, yo kébe ymeio tov apBpov, tocovg a-
otepiokovg Oom 1 TN Tov yneiov (Hio ypouun pe o-
otepiokovg Yo KaOe ymeio), pe v avtiotpoen celpd.
Mo mapdderypa av d00ei 0 apduog 2461, va epeavicet

*
*hkhkkkk

*k k%
* %

TO. TOVG AOTEPIGKOVS TOV POiVOVTOL GTO SITAAVE TAAIGL0. * * K
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AcgikTeg

266

O d¢eikteg (pointers) eivar €va
and to mo "rapeEnynuéva ke-
QAANLO. TOV YAMGO®OV TPOYPOLLL-
patiopov. Ot apydplot otov
TPOYPUUUATIGULO GLVOVTOVV Op-
KeTN SVOKOALD GTNV KaTovonon
KOl GTI XPNON TOLG, EVM Ol €-
umepotl omaloke@aAldlovy pe
11§ 1010Tpomieg tovc. H Pacikn
PUL0c0Pia TOV JEIKTMOV, OUMG,
elval Tohd amn.

Ag @avTaoTOOHE KOVTLL S0P~
pov peyedav, to £va Tave oo
10 GALO, TO OTTOT0L TTEPIEYOVV TTO-
movtol. Kémowe Kovtid elvon
adelo Kon kamola yepdra. Kdade
YEUATO KOVTL YpapeLl 610 eEmTE-
PLKO TOV EVA EVOEIKTIKO OVopa doTe Vo kataAafaivovpe Tt tepiéyetl. Kébe kov-
i éxet évav avéovta apBuod (1, 2, 3, ....) o omoiog Tpocdlopilel ™ GEPd TOL
o1 otoifa.

MrréTeg2

e éva Eexyoplotd kouti (A) Balovpe tov avéovta aplfud tov KovTtlov pe Ta
momovTola Tov o popécovpe 1o Bpdov, my. o 5 av B ovpe va faiovpe To
Cevydpt mov Bpioketarl oto kKovti Mmotegl (pe a/a ).

To kouTi A dgixvel TO KouTi TTou Ba XpNOIPOTTOICOUE (TO KouTi e a/a 5). Mtmopou-
ME va TToUupE 6TI To KouTi A gival évag SeikTng 0 0TT0iog deixvel aTo KouTi MTTéTEGT.

Oa pmopovoape LKA vo BuudHEGTE TO KOLTi TOL Ba YPNGILOTOLOVCALLE 0T
10 dvopud tov (Mmotecl). H ypnion tov deiktn A, dpmc, ivar évag Eupecog
Tpomog mpdcPaong oto kovti Mndtegl. 'Etot, Aowmdv, yio va popécovpe to
TamoHToLN Hog TO BPadv Exovpe dVO EMAOYEG:

» Noa avoi&ovpe to kovti Mmoteg] (av 1o Bupdpoote) — 0 AUesog TpdToC.
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» Na avoiovpe to kovTi A, va BpodiLe 0TI TO KOLTI TOV HaG EVOLOPEPEL ETvat
70 KoVTi pe a/al 5, Ko va avoiEovpe To GUYKEKPLLEVO Kovti. Me avtov Tov
Tpomo dev ypetdletar ma vo Yvmpilove TO GVOLO TOV KOVUTIOV.

270 GLYKEKPYEVO TALPAdELYLLOL TO KOVTI-OgikTng etvan £va kovTi To omoio mepié-
XL TOV 0/0L VOGS AAAOV KOLTLOV.

To p€yeBog Tou KouTIoU-O¢ikTn gival ave§dpTnTo ATTd TO PEYEBOG TOU KOUTIOU OTO
oTToio deixvel, apou og KABe TTepiTTTwan Ba TrepIEXEl POVO ToV a/a TOu.

To mponyolduevo Tapaderypo deiyvel pe amAd Kol KatovonTo TPOTo T PLA0GO-
¢l Tov OgikTn. XN cvvEyetla Tov kepaiaiov Ba eetdoovpie ae Babog T ypron
tov osikT®V 611 C. H mopovcioon tov deiktdv Oo olokAnpmwet ota emopeva
KEPAAOLOL, 0POV YIVEL TPAOTO KOTOVONTY 1 YP1{01] TOV TIVAK®OV, OAAYL Kol TV
AoV TOTEV dedopévav Tov vtootnpiler 1) C.

MetapBAnTtég dsiktn (Pointer variables)

O petofinrtég oeiktn
&yovv €va 10witepo ya-
paxtnplotiko. Meca ce
poe petaPinty  osiktm . .
Katayopiletor 1 SEd-  peroBAg deikm > b 5000 < ____________

KQVOVIKI| PETaRANTH

Buvon pog GAANG peta- L " BIeuBivaEIg
Binmic. H  guocopia npecph Sk
pnog MS’EOLB)\JTCﬁg SSiK‘CT] Tiepiéxel T O1UBuvan TG a

Qoivetal ©TO  OMAOVO
oynuo. Zt petafintn deiktn b €xet katoympiotei ) dSievBvvon g petaffAnTc
a (b=&a).

ARAwon piag peTaBAnTAG S€iKTN

Mo petafAntn oeiktn ONAMVETOL OTMOC OTOL0ONTOTE AAAN LETAPANTN, LE TN
dtapopd Tl TPV omd T0 Gvoud TG TPEMEL va, VTAPYEL 0 TEleoThG *. ['a mapdi-
detypa, n mpdTaon:

int a, *b;
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ONAdvet o petafAntn a tomov int Kot po petafinti ogiktn b.

To yeyovdg 0t n cuykekpipévn petoAntn deiktn SnAmdOnke wg tomov int Tpo-
idealer 0Tim petafAnt b Bo mepiéyet ™ devBvvon pog petafAng tomov int.
Onwg Ba dode apydtepa, o TOTOG TG BEong pviung otny omoia "deiyvel" pia
petafint deiktn mailel kaBoploTikd pOLo GTNV aPOUNTIKY TV OEIKTMV.

[Mpog 10 TTapPOV, apKEl va Exoupe utTOWN OTI Pia HETABANTA SEikTn TTEPIEXEI TN BI-
€00uvon piag GAANG peTaBANTAG.

=" To péyeBog piag petaBAnTrig oeiktn dev e€aptdTal atrd Tov TUTTO TG B£0NG PvARNS
oTtnv otroia "deixvel" n ueTaBANTA. OAeg o1 peTaBAnTEC BeikTn, aveEdpTnTa ATTO TNV
mpoéTaon dRAwong pe Tnv otroia dnAwbnkav (int, float K.ATT.), Exouv T0 iBI10 aKpI-
Buwg péyebog.

=" To péyebog (o€ byte) piag petaBAnTic deiktn dlagépel avaloya pe Tnv €kdoon TNG
C, 10 A&ITOUpYIKO GUOTNUO TTOU YXPNOIKUGTIOIEITal, aAAG Kal Tov TUTTO Tou H/Y. X¢
KAB¢g TTePITTTIION, 0 TEAEOTNG SiZze0f PTTOPEI VO HAG PAVEPWTEI TO HEYEBOG TWV [E-
TaBANTWYV O&iKTn 0TO CUCTNUA TTOU £pYalOUaOTE.

To endpeva mopadelypota 6lvouy pio TpdTN YEVOT) Al TN XPNON TOV OEIKTOV.

int main (void)

{

int a, *b; ) ) .
X ouvapton scanf() peraBiBadetal n TIPAG TG peTa-
b=&a; / BAnM¢ b, dnAadA n dicbBuvan Tng a.
scanf ("%d",Db) ;
return 0;

}

2 0éon pvrung b katoaympileton n d1evBvvon e petafintig a (o teleocng
& amodidet ) d1evBvvon pog petaAnTg).

H scanf() mepipéver og mapdpetpo t devbuvon pog BEong pvrung, mov eivat
OTN GLYKEKPEVT TEPITTOGT TO TEPIEXOUEVO TNG HETAPANTAG delictn b (OnAaon
n devbuvon g petaPAntig a). Emopévaog n scanf() Oa meprpéver va motn el
évag apluog, ko Ba tov BaAret otn BEom pvnung pe dtevbuvon v T TG To-
POUETPOV TNG. AnAadn ot petafAntn a!
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[Mopatnpodpe 6t glvar duvatd va aArdEovLE TNV T TG LETAPANTAG oTNV
omoia detyvel évag deiknc. 'Etot, 6to mponyodpevo mpdypappia, pe v pdta-
on:

*c=44; «-— H mapdiotacon *c amoteAei avagopd ot YeTaBAnTA a.
10 44 dev xotaympiletal ot petafAntn ¢, aAdd ot petafAntn mov deiyvel n
c, ONradn oy a. Ot eMOUEVES TPOTAGELG:

a=44;

*c=44;
etvat 16odvVaLEC.

To endpevo oymuaticd mopadetypo GUUPIAAEL GTIV KUTOVOT|GT] THE XPTIONG o-
TOV TOV 000 TEAeSTOV. YTOBETOLUE OTL O1 O1EVBVVGELS TOV LETAPANTOV TOV
napoadelypartog etvat ot apiBpol wov ep@aviovror aptotepd TOVG.

1. inta, *ptr, b, ¢, *m; —> dnhdvel 5 petofinteg (ot dvo eivar deikteg)

2. a=25; —> Kotoywpilel to 25 ot petafintn a
3. ptr=4&a; —> kataympilel oto delktn ptr ™ devBvvon g a
4. b=ga; —> kataympilet ot petafint b v tipn mg a
5. ¢="ptr; —> kataympilel ot ¢ to TEpLE)dUEVO TG BEaNG
wvnung otnv omoia delyvet o delkng ptr
6. m=nptr; —> Kotoympilel 6to deiktn m o mEPLEXOUEVO TOV ptr
d1EUBUVOEIG UVARNG
2 3 4 5 6
v a a a a a a
w00 ] 1000 1000 1000 1000 1000
ptr ptr ptr ptr ptr ptr

2000 E 2000 E 2000 2000 2000 2000
b b b b b b

3000 E 3000 E 3000 E 3000 3000 3000
© © © © © ©

4000 E 4000 E 4000 E 4000 E 4000 4000

m

m m m m m
5000 E 5000 E 5000 E 5000 E 5000 E 5000
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Méxpl Twpa padape oTI ...

» Ot deixteg givor petafAntég mov mepi€yovy d1evduveelg Lviune, cuvniOmg

devbuveoelg GAL®V petafAntov.

» To péyebog piog petaPAntig deiktn eivol GuYKEKPIUEVO Kot aveEaptnTo

and Tov TOTO LE TOV 0To10 dINAMONKE.

» 0O teleoc & amodidel ) devbvvon pog BEong pvnune.

» O tehectng avapopds * ypnotponoteitol e cuVOLOCUO LE pia LETOPANTA
delkn yuo va avapepBovpe ot petafAnti otny omoia deiyver o delictng.

ApIBUNTIKA TWV dEIKTWV

On deikteg axkorlovBolv T Stk Tovg Aoyi-

int *ptr, b

KN oT1G aplOpnTKég TPAEELS, oL dev eivanl  prr=sb

OL®G KaBOAOL TOPAOOEN AV CLVOAOYIGTOV- otr [ 6000
pe m Pabotepn prhiocogio Toue.

Ac Bsmpnoovpe pio petofAntn ogiktn pe P
ovopa ptr, 1 0moio SNAMVETOL GTO EMOUEVO
npdypappo paCi pe o petofinty a. Y-
moBétovpe OTL M petafAnt a €yt O1ev- ptr+1 e

Buvon 6000.
int a, *ptr;
ptr=&a;
ptr=ptr+l;
++ptr;

ptr=ptr+3;

To napdooso etvai OtL, eved av&dvovpe T petafint ptr kotd 1, ovt av&ave-
T Kotd 4, Ko 6tav v avéncovpe katd 3 auti avEdvetot katd 12!

[Ticw amd avtd 10 Tapddoo kpvRovral KAmolo KPLPE HVGTIKE TOV EIKTMV.

272

uetafinty ptr Qo waper Ty Tun 6000

n

n uetofinty ptr Oa waper iy tyun 6004
n uetofinty ptr Oa waper iy tyun 6008
n

uetafinty ptr Qo waper Ty Tiun 6020

OleuBlvaeIg

6005
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Me avtdv 10V TpOTO, OGS, GE Hia TPOTACT] ONAWSNS Uropov vo dNAmBodv
pévo petafantég oeik.

AcgikTeg Kal oupBoAooeipég

278

Omnwg €xer nON avaeepbei cto

KeQdAalo 5, ot cupuPorocelpéc
avtpetoniCovratl and m C og char *p;
devbvvoels. Emopévag, pnmg  p="NIkOE";
UTOPOVHE VO KOTOYMPIGOVHE

o cvpPorocelpd oe Eva del-
Kktn; O Topoakdto KOS, p 35500 i """"

char *p;

Eowrepikn ameikévion tng oupBohooeipdg “NIKOZ”
' e NIEUBUVOEIC
35499 MM

35500
35501

35502

35503

35504

="NIKOZ" ;
B 35505

EYEL AMOTEAEG L VOL KOITOY(MPL-
otel péoa ot petaPine ost-
KTT] p n SISI’)GUVGH TT]Q GDHB O- Z1ov GEiK’TI] p quxu}:piisml n dietBuvon mg oupBohooelipdg. O Seiktng "deiyver”
Xocalpdg HNIKOZ", an)\‘aﬁﬁ n aTOV TIPWTO XapaKTApa TG aupBoAoTEIpdg

devbuven tov mpdTOL YOpa-
KTNpa TNe.

[Mo vo 60V e OPMG Kot TOV TPAKTIKO XOUPOKTNPO AVTNG TG OKEYTNG, OLG OVAAD-
covpe T Aertovpyia T cvvdptnong printf(), oy mo anin g popen. I'vo-
pilovpe 611 N TOpaKATO TPOHTACT,

35506

IxApa 11.1 deixteg kor ovopfolooeipés

printf ("NIKOS") ;

Oa &yet amotéleopa v epedvion e cvppforoocepds "NIKOZ". Ag dievkpuvi-
covpe Topa L okpPag petafifaletoar ot cvvéptnon printf().

>1n ouvdptnon printf() petaBiBdaleral n dietBuvaon NG cuuBoAoceipdg, kai OXI ol
idl01 01 XOpPOKTHPES TNG.

Enopévmg, pe Bdon to mapdderypo tov oynuatoc, otny printf() petafipaleron
n 01evBvvon 35500. Trkdver topa n printf(); Apyilet ko eppaviCer otnv 006-
V1 EVaV-£VOV TOVG YOPAKTNPES, EEKIVAOVTAG oo TN 01evBvvon 3500 (tnv omoia
™G petaPidoape), pExpt va vTomicel To yapaktipa tepproticpon "\0'.
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AgikTeG O€ OEIKTEG

"Evag dgiktng mepiéyetl m o1-
evBvvon o petafantic,
EMOPEVMG Y10Tl KATOL0G O&l-
KTNG VO UNV UTOopEl va TepLé-
X€L TN 01eVBVVOT| EVOG dALOL
delktn; To owmAavd oynuo
delyver pa petofAntn a, éva
delktn pl o omofog mepiéyet

n mapaaoTaan *pl avagépetal * p 1
0T peTapAnTA a, 6Tmwg Kal
n mapdataon *p2!

n mapdaTtaocn *p2
avagépetal atov deiktn p1

peTaBANTEG BeikTn.-
: dieuBuvaEIg

™ d1evBuvon g a, Kot éva deiktn p2 o omolog mepiéyet T 01evBVVET TOL dEl-
kmpl.

Mua petafAnt deiktn-ce-0eiktn SNA®OVETOL OTTMG Kot Lo oA LeToAnTh dei-
KT1), LE TN 010popd 0Tt Tptv amd to Gvopa e falovpie Tov teleotn * dVO Po-
péc. o mapddetypa, N mapokdTo ONAOTIKY TPOTAoN:

int *pl, **p2;

OnAmvet pa petafan osiktn pl ot po petafint deiktn-ce-deiktn p2. E-
VOALOKTIKG o peToAnTn oeiktn-ce-0giktn pmopet vo SnAmBel kot og e€ng:
int* *p2;

To mapdaderypa Tov TapATAVE® GYNLOTOS VAOTOEITAL 0T TIG TOPAKATM TPOTA-

OELG:
int a, *pl, **p2;
pl=&a;

p2=&pl;

// 0 Seixng pl oot Selyvel o petofhnt a (16Tl meptéyel ) SLevbuvan e a)
// 0 Selxne p2 oo delyvel oto Selxtn pl (51011 mepLéyel ) SLevBuvan tou pl)

[TpéoPaocm ot petafint a propovpe va Exovpe gite pécm tov deiktn pl:

*p1=100;
elte péom tov dgiktn p2:

**p2=200;

// Koraywol leL ot peto@nt mov Selyvel o pl (ot a) 1o 100.

// Kooepl el oty peto@nt mou Selyvel o delkng, otov amolo delyvel o delxng p2, 1o 200!

H xprion Tou TEAEDTH ava@opds * dUo YOPEG (**) ExEl ATTOTEAECUA VA AVOPEPOUATTE
oTn Béon oTtnv otoia dgixvel Evag O€iKTNG, GTOV OTT0I0 OUWGS AVOPEPOPATTE HECTW

€VOG GAAOU OEiKTN.
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Mivakeg (arrays)

298

To xepdAoro avtd givorl 1o To oNUAVTIKO KePAAao TG YAwosas. H aAndeia
elval 0TL 10 Eypaya TPELG POPES, TNV TEAEVTALN POPA apoV glya O oTEIAEL TO
BBAlo yio tehkn empéreta. O Adyog elval 6Tl GuVEYELD GKEPTOLOLY Told Oal
Nrav 1 KaAHTEPN O100KTIKN GEPd oL B Empene va akoAovONG®, TPy KO-
B0Aov €0KOAO dedOUEVOD OTL TO KEQPAAULO OVTO EIGAYEL TOAAEG VEEG EVVOLEG
oY€d0V TOVTOYPOVO. Ag UTOVLE OU®G 6TV ovGio!

AgvmoBécovpe 6t B ovpe va amodnkevoovpe 10 apBpovg og 1obpiBpeg H¢-
OELG UVNUNG KOl KATOTLY VO DTOAOYIGOVE Kol Vo ELQavIcovpe 10 AOpotcd
touc. Me 0ca £yovpe pabet péxpt topa, Ba Enpeme va ypdyovpie o akdiovdo
TPOYPOLLLOL:

#include <stdio.h> N
#include <stdlib.h> / e LS 1Q Béoeig pvAung Kaqu)pl(owal ol

apiBuoi Trou TANKTPoAOYET 0 XPROTNG.

int main (void) l

{

int a,b,c,d,e, £f,k,1,m,n, sum;
printf ("Adce 10 opLOuoue>") ;
scanf ("sd %d %d %d %d %d %d %d %d %d", &a, &b, &c, &4, &, &£, &k, &1, &m, &n) ;
sum=a+o+ctd+e+f+k+1+min;

<4—— | YmohoyiCer kai eupavicel To GBpoiopa Twy 10

printf ("ABpo Lopo: $d\n", sum) ; BEoEWV VNG

return 0;

}

Yxepteite T1 Oa Empene va kdvope av OEAape va Kévovpe To 1610 oty 10, ai-
Ad yio 100 apBpovg! To mpdypappa Ba dpyle va yivetor moAd ToAOTAOKO, e
100 dropopeTikég PeTAPANTES, Kot av GKEPTOVLLE Y10 TOAD TEPIGGOTEPOVG 0P10-
povg, tote T mpdypata Oa NTav Kuplolektikd adbvata. Mn Eexvépe ot pio
amd 11§ Pacikéc SuvaTdTNTES EVOG VTOAOYICTIKOV GUGTILLOTOG Elval 1) emeéep-
yooio HeydAov Gykov ded0UEVMV.

Agv pmopel, 0o Tpémer va vrapyel KAAVTEPOS Kot o £Evavog TPoOTOC!

O tpdmog Yo va amobnkevovpe peydrlo TANn0og 6£00UEVOVY, GE OTOLOONTOTE
YADGGO TPOYPAUUATIGHOV, EvaL 1] (P01 TIVAK®V.
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O1 Tivakeg atToTeAOUV éva dIOQOPETIKO TPOTTO dlaxEipiong TNG uvhpng. O Trivakag
gival pia opdda BEcEwV PVAUNG OTIG OTTOIEG YivETAI ava@opd PE Eva Koivo Gvopa.
Mia ouykekpipévn B€on uvAUNG AuThG TNG opAadag Kabopiletal atrd Evav i TTEPICTO-
TEPOUG aPIBUOUG ava@opdg. 21N C, 6Aol o1 TTivakeS aTToTEAOUVTAI ATTG CUVEXOUEVES
BE0EIC UVAPNG KAl UTTOPET va €XOUV Jia 1 TTEPICOOTEPES DIOOTATEIG.

Mivakeg piag diaotaong (14A)

Tov mivoka piog dtdotaons tov eavialOHocTte Gov [
opada BEcemv pyiuNG, T pio Tave amd v aAln. Kdabe
0éom pvnung €xet évav apBpd avaeopds o onoiog Eeki-  all]
vaet and o 0 (n mpmtn 0, 1 devTepn 1, K.0.1). all]

Mivakag a[10]

2 C, n npdroon MAOONG eVAS TiveKa EVOL TUPOHOL 4]
LLE TIG TPOTAGELG SNAMONG OTOGONTOTE AAANG UETAPAN-

e a3
4
TOTOC_0gdopeEveY ovopo mivaxka[péyedoc]; m.y. n e
5
int a[10]; )
a6

oniavel Evav mivoaka piog dtdotacng pe ovoua a kot 10
0éoelc pvAuNG. al’l
a8

>m C, n mpdt 0éom pviung evog mivaxa £xel aplOpo
avaeopdg 0. Emouévag, évag mivaxag int a[10] Ba €xer  alf]

10 B¢oe1g pvnung, and v a[0] péxpt v al9].

‘Olegg o1 Oéog1g pvijung €vog mivaka €ival ToV TOUTOL TOL ONA®ONKE 6TV
ApoTOcT ONAMONS TOV TIVOKA.

O1 B€oeig pvnung evog mivoka ypnooTotovvTol OTwS 01 VITOAOTES LETAPAN-
té¢. [0 Tapadety o, o1 EMOUEVES TPOTAGELS:

Oa kataympicovv 10 45 oy £kn B€om pPvruNg Tov Tivaka a Kot to 67 otV
évatn (a[0] elvonn mpodTn B€on pvnung, al 5] etvarn €k, ko a[ 8] n évatn!).
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Xe1p1opo6g TIVAKWY Piag didoTaong

302

O yepropdg mvakov piog dtaotaons cuvnbwg yivetat e éva Bpdyo for mov dt-
acyilel OAeg Tic B€oelg Tov mivaka.

To endpevo mpdypappa dnuovpyet vay ivaka axepaiov 100 0écemv kot Tov
vepilet pe Toyaiovg apBpovg. Xt cuvéyela eneepydletor Tov mivaka, VITOAo-
viler to dBpoicpa twv otoryeiwv Tov, Kol TELOG WiyveL av £vag oplipds, mov
£0MGE 0 YPNOTNG, VILAPYEL N} Oyt LEGA GTOV TTivaKO.

#include <stdio.h> @ R m

#include <stdlib.h>
#include <stdbool.h>
int main (void)

{

int i,a[100], sur=0, ar;

bool found=false; ~ '\ — | Zmg 100 Béoeig Tou Trivaka Karaxwpidovial
4 TUyaiol apiByoi.
for (i=07;1i<100;i++) /
alil=rand() ;

printf ("sd\n",alil);
for (1=0;i<100;i++)

sum=sum+ta[i];

YmoAoyicel kai epgavidel 1o aBpoiopa dAwv
TWV OTOIXEIWV TOU TTiVOKA.

Euoavifovtar atv 086vn o1 apibuoi Tou
for «(1=0;1<100;i++) ~ TTvaKa.

printf ("To &Bpolopa Twv cELOudY € (vat :sd\n", sum) ;
printf ("Adce cpLOud yvia eGpeon:") ;
scanf ("%d", &ar) ;
for (i=0;i<100;i++)
if (ali]==ar) found=true; 4

. EvromiCer av 0 apiBuog ar mou €dwoe o
if (found) XPAOTNG UTTAIPXE! PETT GTOV TTVOKA.

printf ("Yndoyxetl otov mivoxko\n");

else
printf ("Asev undpxel otov mivoxko\n") ;
return O;
}
To mpdypappa ypnoponotel T Aoyikn petafAnt found, oty omoia Kotaym-
piler v tiun true (1) otV mepintwon wov evromicel tov aplOuod ar péca GTov
nivaxka. Katomw eEléyyet v T ovtng e LETAPANTAG.
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Mivakeg TToAAWYV d1aoTACEWY

H C vrootmpiler mivaxeg pe meprocotepeg amd pia dtaotdoelg. H 0nAmon evig
mivaka e TOAAEG S10GTAGELS YIVETOL KATAVONTY| [LE TO ETOUEVO TOPAIETY AL

int pin[4][6] [10];

OOV ONAMVETAL VOGS TIVAKOG TPLOV OUCTAGE®V, LLE OpLaL
0~3 = 7y Vv TpOTN S1UCTOCT

0~5 = 7yw 1 6evTEPN S1AGTAOT

0~9 = yw v Tpitn ddotoon

O mivaxag éxel cuvolikd 4*6*10=240 B<ceic uvnung

Otav B¢hovpe vo TpoomeAAGOVE OAEG TIC DETELS LV NG EVOC TTVOKO TTOAAGDV
SO TACEWMV, 0 EVOESELYUEVOG TPOTOG £lval 1) ypnon EvBstwv Bpoywv for, pe
BonBera tv omoimv adlalovv ot aprdpol avaeopdg yio Kabe 0Eom pvnung. o
TOPAOELY O, O KOOIKUG OV aikolovlel yepiletl Evav mivaka TPV S106TdcEDY
HE TuYaiovg ap1fpove:

int main (void)

{

. ) o Me Ta Tpia £vBeta for yivovral 6hor o1 ouv-
int pin[4][6][10],1,3,k; duacyoi Twv i, j, kai k (uéoa oTa dpia Twv
for (i=0;i<4;i++) BIGOTGUSQV Tou 1"rivaKa), pe amotéAeopa va
mpooTieAGlovTal OAeg TIG BETEIG TOU.
for (3=0;73<6;3++)

for (k=0;k<10;k++)
pin[i] [J] [k]=rand();

return 0;

Mivakeg dU0 diaoTdoewy (2A)

308

[Swaitepn avagopd Ba kdvovpe 6TOVE TivaKES dVO d10GTAGEMY, 01 0TTo{01 Elvail
OLTOL TTOL YPNGUYLOTOLOVVTOL TTLO GLYVA OTO TOLG TOAVILAGTATOVG TTivakes. Da-
vralopaote évay mivako dV0 JleTAGE®V GOV o opdda BEcEwV LViUNG Tov
elvan drateTaypéveg o oelpéc kot otAes. Kabe BEon pviung €xet 600 ap1Bpovg
avapopds, amd Tovg omoiovg 0 £vag TPocdlopilel T YPOUUN Kot 0 GAAOG TN
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oAn otV omoia Ppioketarn BEon pvunc. Ag Bemprncove TOV TAPAKATO TTi-
vaka a, 12 6écewv pe 4 ypappéc kot 3 otneg, o onoiog opiletar amd ) dniw-
TN Tpdtaon: intal4][3];

Mivakag a[4][3]

ypapyn 0
alol1] ’mm ’*mj~
o 1Poun 1

alflt] f e g

f
[
] ’mw ’mm
[
A

al0][o]

al1][0]

Ypouyn 3
al3|] f a0 § <

; A A
mﬂXn 0 O'TI"]);I] 1 orﬁXn 2

al3][0]

IxAua 12.1  Ilivokxog dvo diacrdoewy

H npocnélact) otic 0£ogic pvijung YiveTal pe T (p1on Kot Tov 6o apro-
ROV ava@opds (Evay yia ka0g ovaotaon):

a[1][2] = = TIpocdiopilel ) 0éom mov Ppioketar ot ypouun 1 (dedtepn
YPOUUY) Kot 6T 6THAN 2 (Tpitn oThAN).

Otav 0éhovpe va Tpoomehdcovpe OAEG TIG 051G PviUngG evOg Ttivaka dVo da-
OTAGEWMV, YPNOILOTOLOVLE dVO £vOETOVG Bpodyovg for, Hécm TV omoimv aALd-
Covv ot apBpol avagopdg yia ke dtdotaon. O évag Bpdyog aArdlel TV Tuy
TOV aPlOOY AVAPOPAS Yo TV TPMTY SAGTACN Kot 0 GAAOG Yia T devtepn. O
EMOUEVOS KOOKAG Yepilet Evav Tivako TEGGAP®V YPOUUDY Kol TPUDY GTNADV
ue apBpovg mov vroAoyiloviot omd TG TIHEG TV HETAPANTOV 1 Kot |:

int main (void) H wetaBAnTA i xpnoiuoTToliTal yia va Tpoo-
{ Ol10piCEl TN YPOMHA TOU TTiVaKA.

int af4][3],1,3;

H petaBAntA j xpnoipoToieital yia va Tpoo-
for (i=0;i<4;i++) _ Biopioel T oTAAN TOU TTiVaKA.
for (§=0;73<3;7j++)
alil[j1=i*y; «— ZTHV Kae 05?'1 HVALING TOU Trivaka KaTaw-
pigeTal TO yIVOuEVO ToU i kal Tou j. Ma Tapd-
return 0; delypa, ot 6éon a[3][2] 6a kataywpIaTei 0
ap1Budg 6!
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Xe1pI1oPOG TTIVAKWY dUO S1a0TACEWV

MFéEpiopa ivaka 2A pe Tuxaioug apiuoug

310

To mpdypappo Tov akoAovdel dnpovpyel Evav wivako a dEka YPOUUDV Kot Té-
vte oAdv. Katdmy, kataympilel otig O€ce1g pvnung tov mivako toyoiovg o-
p1Opove.

O eEmtepkog Ppdyog for aAlaletl Tov aptOuod avagopdg yio ) ypappn (i), evod
0 £6MTEPIKOG Ppdyog Yo T oA (j). Emopévag 1 'eniockeyn' atov mivaka yi-
VETAL VA YPOpLY]. ANAadn TpdTa Yepi{ovy o1 BE6EIG TG TTPDTNG YPUUUNG, HE-

Td NG devTEPTG, K.0.K. . \ \ \
Emiokewn Tou Tivaka ava ypauur

#include <stdio.h> iy 1 2 3 4
#include <stdlib.h>

int main (void)

{

int i,3,a[10][5];
for (i=0;i<10;i++)
for (7=0;73<5;73++)
ali] [J]=rand();
return O;

© O N o o s~ W N -~ O

}
2tV €K600M oV 0koAOVOEL 1| EmicKEYT
TOV TivaKa yiveTol avd oThAn: EmioKeyn Tou Trivaka avé aTiAn
i
0 1 2 3 4

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

int main (void)

{

int i,73,a[10][5];
for (3=0;73<5;7++)
for (i=0;1<10;i++)

ali] [Jl=rand();
return 0;

© O N o g s~ W N =~ O
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Mivakeg pe epPIcodTEPES ATTO SUO dIACTACEIG

AV KOl 6TV TPAYLOTIKOTNTAO, Ol 0EGELC EVOG TIVOKO TTOAADY Sl0GTAGEMV givat
OULVEYOUEVEG, APKETEG POPES Elval TOAD POAIKS va EYOVE GTO HVAAO LLOG Lol
EMOTTIKT KOl GIYOLPO, TTLO TOPOGTATIKT EIKOVA TOL TTivaka. Evay ivaka tpiov
JOTAGEWY TOV QOVTALONOOTE OaV BECELG IVIUNG OLATETOYUEVES OE YPOUUES,
otAeg, 0AAG Kot emineda.

210 eMOUEVO GYN 0L, O TTiVaKoG a TPV dtootacewy (a[4][3][3]) amewovileTon
®¢ BE0ELG LVNUNG G JATOEN TEGGAPMOV YPALUDVY, TPUOV CTNADY, KOLTPLOV &-
TTESWV.

Mivakag a[4][3][3]

emimedo 2
emimedo 1-
emimedo 0,

al02112) . Ay Yeaupi0

(00

a[3][0][0] ‘ a[3][1][0]‘ 8[3][2][0]‘

] ypappi 1

al0jol0] \

al1I010] ‘

A A A

oTAAn 0 oThAN 1 oThAn 2

IXAMa 12.4  Areikovion mivoko. TpLov Ol1aoTAoEWDY

Mo vo avagepBoiiie og o BEom pvnung tpénet va kabopicovpe T ypoppn,
OTNHAT, Ko TO eMinedo 610 omoio PpiokeTar.

XPpNOYOTOLOVTOG TIG TPELS SIULGTAGELS TOV YDPOL, UTOPOVLLE VOL OEIKOVIGOVLE
nivaKes HEYPL TPLOV dlactdoemv. [1dg pmopolie SU®g vo PavTacTOOLLE ETO-
TTIKA Evay TivoKa TEPLesoTep®V dtactdoemv; Elvatl duvatd va ansikovicovpe
070 YopTi Evav TivakKa TEGoApmVY, TEVTE, 1] Kol TEPIGGOTEPMVY JLOCTACEWMV;

H amévinon eivor NAIL aAld Oa mpénet va Egxdoovpie Tov TpIeddcTaTo YHOPO
IOV PN GLOTOLOVGOLE LEYPL GTLYUNG, KL VO GKEPTOVLLE TIC OEGELS VNG GOV
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MetaBifaon TTIVAKWY O& CUVAPTAOEIG

MetaBiBaon evog Tivaka 1A og ouvdpTnon

330

2 C 1 petafifoocn Tov TopapéTpmy oG cuvapTnong YiveTol TavTol e TN Le-
tafifaon xot' aia (pass by value). Xtnv nepintmon mov 1 mapdpeTpog eival
évag mivakag, tote petofipdletor otn cuvaptnon n oevduvven g tpmd TG 0E-
ong pvnung tov mivako. Emopévag, n tomik mopdpeTpog e cuvapTnong mpe-
meLva glval £vag deikng Tov 1010V THTOL OIS 0 THTOG TOV Tivaica. To TapaKd-
TO TPOYPOUULO KOAEL TN cuvapTtnon printit() yio vo eLeavicel To mepleyOHeEVe
TOL Tivakao array.

#include <stdio.h> ¢ | am TR SH) o VAN m

void printit (int *p);

int main (void)
{
int array[100];

rintit (array) ; H dieuBuvaon Tou Trivaka array petafifaletan
p ,Ay/— aTo Seikm p.
N
void printit (int *p)
{ H ouvaptnon printit() éxer mpdoBacn oTov
int i; < Trivaka array péow Tou Oeiktn p. Méoa ot
. . . guvapTnan o p XpNOIHOTIOIETaI GaV Va ATAV
for (i=0;i<100;i++) Kavovikog Trivakag. Ag pnv Eexvape ot
printf ("sd\n",p[i]); plil=*(p+i)
}

O ovvnOng TpdTOG e TOV OO0 SNADVETAL 1] TUTTIKT TAPAUETPOS OOV Hal "Te-
paoet’" 1 01evBvvon evoc mivaka, ivor £vog Tivakog Tov 16iov TOToV, AL Y®-
pig va opiletar to péyebog tov:

void printit (int p[])

{ A H TuTnikr TapapeTpog dnAwvetal wg Trivakag
int i: Xwpig péyedog. To amotéeapa eivai n éupean
int 1; dnuioupyia evag deikm p. Akéua kal av
for (i=0;i<100;i++) oplaTei To péyeBog Tou Trivaka p (Tr.x. p[100]),

. 5 . autd dev eivar Aabog, ala 1o péyeBog dev
printf ("sd\n", p[i]); AapBaveral kabohou uTeyn!
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E&e10IKEUPEVOI TTIVOKEG

Mivakeg petaBAntou pnkoug (VLAS)

344

Orvmivakeg petafAntov pnirovg (Variable Length Arrays ) VLA) mpoctéOnkav
¢ dvvatdmta ot YAwooa C pe to mpotumo C99.

To péyebog evog Tmivaka HETABANTOU PrKOUG TTPOKUTITEI ATTO TN TIUN MIAG HETABAN-
TAG KaI KaBopifeTal KATA TNV WPA TNG EKTEAEONG TOU TTPOYPGEUUATOG.

To axorovBo mpdypappa {ntdet omd To ¥PNOTN VoL TANKTPOAOYNGEL EVOV QUcé=
pato apBpd, Kot Onuovpyet évav mtivaxo tdocmv BEcemv 660¢ 0 aptiuds wov
£0MGE 0 YPNOTNG.

#include <stdio.h> ¢ ) 2viad]

int main (void)

{

int i,ar;
printf ("llboouc cpLbuolc 6o daoetlg ? ") ;
scanf ("sd", sar); «—— O apibpog mou TAnkTpoOYEi 0 XPNOTNG

karaywpiletal ot peTaBAnT ar.

float pinfar]; «
for (1=0;i<ar;it++) Anpioupyeital évag Trivakag Téowv Béoe-

scanf ("%f", spin[i]); wv 60N N TipA ™G peTaAnTg ar.
return 0;

}
H mopokdtm cuvaptnon onpiovpyet Evay tomiko wivoka tocsmv 0écemv don 1
TIUNG TNG TOPAUETPOV TNG:

void fill random(int ar)

{ Anpioupyeital o Trivakag p T6owv BEaEwv
_—— 60N N TIYA TG TTapapETpou ar.
int i, plar];

for (i=0;i<ar;i++) pli]l=rand(); <——— | Tlepiler Tov Tivaka p pe TUXAioUS apiB-
) Ko,

Eival rpo@avég 0TI kal aTIg OUO TTEPITITWOEIG Ba TTPETTEI VO UTTAPXEI N JVAKN TTou Ba
OEOUEUTEI yIa TN dNMIOUPYIa TOU TTIVOKA KATA TNV WP EKTEAEONG. 2€ avTiBeTN TTEPI-
TITWON TO TTPOYPANMa pag Ba kKpepdaoel!
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Mivakeg deIKTWV

21 C pumopovpue va ONAdcovLe Tivakes Twv onoimv ot B€oeig pviung Ba stvat
delkteg, OnAao” Ba mepiéyovv Tig d1evBivoelg dAlmv Bécewv pvnung. O Tiva-
KOG OEIKTAOV INADVETAL OGS EVOS KAVOVIKOG TIVOKAG, LLE T S1popd OTL UTTPO-
oTA amd TO GVOLL TOL TTPEMEL VO, VITAPYEL O TEAESTNG *. [l mapddetypa, N mpod-
TO0M:

char *p[5];

INrovet évav mivako dektmv o€ char, mévte Bécewv, pe dvoua p. To Tpodypap-
0L TTOV 0KOAOLOEL Y PN GIUOTOLET VOV TETOLOV TTIVOIKOL Y10l VOL KOTOXWPIGEL TIG Ot
€VOVVELG TTEVTE SLOPOPETIKMY GUUPBOAOGELPDV.

#include <stdiohbo— — — — —  — — 12, pointer_array.c
int main (void)

{

int i; char *p[5] EvdeikTikég B1EuBUVOEIG OULBOAOTEIPWY
char *p[5]; &
p[O0]="NIKOS"; p[O]) 'n
p[1]="MANCAHS" ; pltl] 6000 |...-»E[m[a[n]a]a]n]z]w]
i, e [ ]..» ST ]a]u)
p[4]="AEZTIOINA"; P[3]«.__,.---> %\ n \A \T \P \o \ K \/\ \o \ b3 \\0\
£ (1=0;1<5;i++) =

gL o B AEROOAE
return O;

}

I'vopifovpe 6tim C avipetonilel ™ ovpforocelpd mg pia dievbuvon: tn diev-
Buvon oty omoia £xEl KATOYMPIGTEL O TPADTOG TNG YOPAKTIPOS. ZTO TAPATAVE®
npdypappa, o€ kébe BEon pvaung tov mivaxka p Kataywpiletor n dievbuvon
wog svpforocelpds. Mmopovue va Tovpe Tdpa 6Tt kb Eom pviung tov mi-
vaka p 'dgiyvel’ o€ pa dtoupopetikn cvpPforocelpd. H printf() kaAeitor mévte
(QOPEC, e OMOTEAEGHO VO EPLPAVIGEL TIC TEVTE cvuPolooelpéc. Xnyv printf()
Kda0e popd petafipdletorn dievBvvon piag amd Tig cupPorocelpéc. O mivakeg
JEIKTAV £XOVV EQUPLOYN GTN OLVOUIKT KATOVOU LVAUNG. ®a TOLg GuVOVTI-
COVUE EMIONG OTIC TAPUUETPOVG TNG YPOUUNG EVTIOA®DV 6To KepdAato 15.
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Zuxva Aden

$ Nopilovue 611 o évav mivaxa 10 6écemv, m.y. a[10], n Tpodt OEon elvan n
a[1] kou ) tedevtaio n a[10]. Zm C n npdT™ B0m TOL Tivaka glvar n BEon
a[0], ko n teAevtaio 1 a[9].

F  Asgv égovue KATAVONGEL TANPWOS OTL TO OVOLLO. EVOG TVOKQ EIVaL TOVTOYPOVE,
évag 0elktng o omoiog amhmg mepeEyet pa dtevbuvon.

$ Nopilovue 611 6tav petafiBalovpe Evav mivako o€ o GLVAPTNGON, 1) CLVAP-
TNON OTOKTA VAL OVTLYPaPO TOV TTivaka. AVt ogv givar aAnBéc! H cuvapinon
&xelmpdoPaocn otov 1610 Tivaka o omoiog g peTaPaotre, aALd HEGH TOV
OVOLLOTOG TNG TOPOUETPOV TNG.

$ TIpoorabovpe va kataympicovpe o ouoloGeEd 68 EVOV TivVaKa YOPOKT-
POV YPNCLUOTOLDVTOS TOV TEAECTY} cvdbeong =. AvTo yiveton povo Katd tnv
TPATAGT OMAWGNS TOL VO KW, TTPOGHIOOVTOG TOL TAVTOHYPOVO KO OPYLKES TL-
péc. Av apyotepo BELov e Vo Katay mpiooue o cOIPBOAOCEPE GTOV TTivaka,
Oa Tpémel va YPNOILOTOMGOLLE TH cuvaptnor Biprodning strepy().

$ Ipooraboiie va cuykpivove cLUPBOLOGELPES LUE TOVE YVOOTOVG TEAEGTES GU-
ykplong. Avto oev elvai dSuvatdv! IMa ) ovykpion cvpuPorocelpdv Tpénet va
YPMNOOTTOLOVLE T cvvaptnon PiProdnkng stremp().

Avaokétrnon KepaAaiou 12

» 'Evag mivokag stvor pia d1dtaén 0écewv pviung vmd va kotvd dvopa.

»  Olmivakeg Tov yPNCLULOTO0VVTAL TO GLYVE £lvat ot Tivakeg piog Kot dVo dia-
otacoe®V. Mmopolie Opmg vo 0picove TvaKeg TEPIGGOHTEPMOV OLUGTAGEMV,
avaAoyQ LE TIG OVAYKES LLOLG.

» "Evog mivakag opilel éupeca Eva diktn e apytkn| Tiun tn dievbvvon e npo-
g Béomng uvnung tov mivaka.

» H dMloon evog mivaxa yiveTor Ommg Kot 0motacdnmote GAANG HetaANTNG, Kot

akoAovBeitar amd 1o TAN00G Kot TV TN TV dtactdoemv tov. [Ly., n TpodTa-
on int a[4][5] onAdvel évav mivoka a, 000 dloTAcEWY, e gikoot BEcelg
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(4 x 5), pe v Tpod™ d1dotact and o 0 péxpt To 3 Ko ) dgvTepn amd to 0
péxpt to 4.

H avagopd e pio Béon evog mivaxa yiveral pe To Gvopd Tov Kot Tovg apid-
HoVG avapopags yio TNV kabe d146TaoT, OGTE VO TPOGdloploTtel | 0Eom uvnung
péca otov mivakoa. o wapaderypo, nal2|[3 ] avaeépetal otn 0&om pvnung pe
ap1Bpovg avapopds 2 Kat 3 ylo TNV Tp®T Kot SEVTEPT SIAGTACT) OVTIGTOLYO.

To 6vopa evdg mivaka amotelel TavtdYpova Kot Evo deIKTN e TN T O1ED-
Buvon ¢ TpdN g BEong pvnung Tov mivaka. O xeipiopds evog mivaka propet
va yivel kot pe T ¥pon SEIKTOV.

Mo v amodnkevon evog GUVOAOL YOPOKTNPOV ATOLTEITAL EVOC TIVOKOS Y0
poaktpov. o tapdderypa, o tivaxog char lex[30] emtpénet v kKatay®dpion
€vog ouVOLoL To oAV 30 yapakTNpwV (Lol UE TO YUPAKTIPA TEPUATIGLLOD
"\0").

[MTivaxeg yapokmpwv 600 d1ocTACEWY ¥ PO ILOTOI0VVTAL Y10 TNV KOTOYOPLoN
TOALGDV GVUPOAOGEPDV.

O yepopds TV copforocelpav yiveton pe Tic ocuvaptioelg Pipirodnkng
strepy(), stremp(), strlen(), strcat(), gets(), puts(), K.AT. ZT1G GUVOPTNCELS
avtég petafipalovror ot dievBHveelc Twv GLUPOAOGEIPDOV.

O yepopog tov mvdkmv yivetar cuvBmg pe ™ ypnon Ppodywv for. T'a va
éxovpe mpdoPaon oe OLeg TIg OIS PvNUNG evOg TTivaka, avaAoya e TO TAY-
00o¢ TV d106TACEDY TOV, ¥PNGYLOTOLOVVTOL KOl avTicTolyot £vBetot Bpdyot
for.

Otav petafifdalovpe Evav mivoko oG TOPAUETPO GE LK GLVEAPTNOT), GTNV OV-
olo petafipalovpe ™ 61e¥0vVON TG TPDTNG OE0M g Pvung tov. H tumikm ma-
PALETPOC TTPEMEL VO, Elvarl £vag TIVOKaAG TOL 1010V TUTTOV, OTTOL VITOYPEMTIKAL
TPEMEL VO ONAMDGCOVLE TN HEYITTN TN TOV SLOUGTAGEDY TOV TANV TG TPDTNG.
Mo mapdderypa, af] yio ) petafifoacn evog mivaxka pog 01doToong Kot
al][4][5] yw ™ petafipaocn evog mivako TpLOV S10GTAGEMV.

H C, pe 1o mpoétumo C99, vmootnpilet kot mivakeg petafintov prikove. To pé-
veB0¢ TG KdBe S100TAGNG EVOG TETOLOL TIVOKO UITOPEL VO TPOGOLOPIOTEL KATA
TNV ®PO. EKTELEGNC TOV TPOYPELULOTOC.
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Aokioeig KepaAaiou 12

356

12.1

12.2

12.3

12.4

12.5

T1 Ba gpeavicel onv 006vn 10 akdAovO0 TPOYpappLa: *

#include <stdio.h>

int main (void)
{
int a[10]={5,8,9,4,2,1,7,5,6,2},1,m=0,c=0;
for (i=0;1i<10;1i++)
{
if (a[1]1%2!'=0) m++;
if (a[1]>=b) c++;
}
printf ("$d %d\n",m,c);
return 0;

}

Na ypagel mpdypapiiio o oroto va yepilel évav mivaxka 100 Bécewv pe
Tuyaiovg axépatovs aptduong. Koatdmy, 1o mpdypappa vo fpicket to -
KpoTEPO ap1BL6 ToL mivaKa, KaOdS kol T B€om otny omoia PpickeTon pé-
o0 GTOV Tivaka (.. 0 pKpoOTEPOG gival o 3 kot Ppioketat otn Béon 43
TOV TivaKa). * *

Noa ypagel mpdypappio 1o omoio va {ntdet amd Tov Ypf ot Vo TANKTPOAO-
yoet 10 Babpovg portmtdv Kot va Toug katoywpilel o€ KoTdAANAo Tiva-
ka. Katomw, 1o mpdypappa va epgavitel otnv 006vn toug Badpovg mov
elvar peyadvtepot amd to péco 6po g Pabuoioyiog. * *

Noa ypagetl mpdypappa to omoio va {ntdet 100 apBpovg, va tovg Kata-
yopilel og évav mivaka piog dSidotaong, kot va epneavifel To HEco 6po To-
ve. *

Noa ypaget tpodypappa 1o omoio va {ntdet 100 apBpovg Kot va Tovg Ko-
tayopilel og évav mivaka piog dtdotaonc. To mpdypappa B pénet va
KAvEL TOVG amapaitnToug EAEYXOVS MGTE Ot aplBol Tov didovtal va eivat
oe av&ovca oelpd (dNAadn kabe apBpdg mov didetat va eivar icog M pe-
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12.35 Tlotwa amd ta endpevo aAnbevovv: *

O 'Evag mivaxkog opiletl éppeca kot éva 0elkTn He apyikn Tiun T o1ed-
Buvon g Tpd™ B€0oMg uvnung Tov mivaxo.

Q X évav nivaka yapaktipov piog 01etacns Hropodv vo KoToywpt-
0TOVV TOAEG GUUPBOAOGEPEG.

O T va éel o cvuvaptnon npocPacn oe Evav mivaka piog didota-
ong, mpénetl va g dafipdoovpe povo ) devbuvon tov mivaxo.

Q T va éxet o cuvdptnon npodcPacn ce Evay Tivaka Le TepIocoTe-
peg omd pia SlooTdoels, TpEmel Yvmpilel €KTOC amd T o1evbuven tov
Tivoka Kot TIG TIES TV O0GTAGEDY TOV, EKTOC OO TNV TPOTH.

Q Koatd m dioon evéc mivaka, ot TIHES TOV S10GTUGEDY TOV HTOPOHV
va gtvan ko petafintéc. [ly., nint a[b| onpuovpyet Evav mivako a pe
Béoelc pvnuNg 66eC Ko M TLT TS LetafAnmg b.

12.36 Me dedopévo évav mivaico a 100 B¢oewv pvAung o omoiog elvat yepdtog

pe toyaiong aptpove, va ypapst GuvapTnom n omoio vo avTtypaeet OAOVG
TOVG aPLLOVE TOL TTivako a Tov gival peyoldTepot amd Evav apliud ar o
&vav dAlov tivaika b (médAr 100 Bécewv) yopic va aprvet kevég Béoelg. H
cuvaptnot) Ha emotpéeel oG T To TAN00G TV aplBdV Tov aviEypa-
ye. Otmivakeg a, b, kaBdg kot o apBpdc ar Oa mpémet va petafipdlovan
G TOPALETPOL BT GLVAPTNON. * *

12.37 H actuvopuk| oievuvon kataypdeet Tig mopafAcels Tov KEvouy To auTo-

kivnta kdOe pnva oe ddotmoa evog £Toug. Na ypaeel tpdypapipia to omoio
B drafadet tovg apBpovg kukAopopiog 100 avtokvinTmv kot Ba Toug Ko-
taywpilel og katdAAnAo mivaxo yopaktypwv. Emniong, yio kdbe avtokivnto
Ba daPalet Tic mapafaoels mov Ekave kKGBe punva yio Eva 0AOKANPO €10
Kot Oa t1g kaTowpilet og mivaka Tomov int dVo dractdcewv (100 % 12). To
npoypappa o mpénet va epeavilet Ta akdAova: K K K

» T kéOe avtokivnto, Tov apdpd Kuklopopiog TOV Kot TO GLVOAMKO
(Y1 6Ao to £10G) TAN 00 TapaPdoewy.

» Ta avtokivnta pe chvoro mapapdcewv dve amd 10.

» Ta avtokivnta pe To pkpdTEPO GLVOAMKO aPlOUO TapaPdcemy.

Ka0e pia amd 11¢ mapandve amoitoelg vo, VAOTOEITOL 0o KOTAAANAN

GLVAPTNON.
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Tutrol dedopévwy opilOpEVOI ATTO TO XPAROTH
(User-Defined data types)

372

Méypt topa yvopioape Toug 1€coepis Pactkods Tomovg dedopévov g C (int,
char, float, kot double), Taparrayég Tovg (m.y. long double), kabmg kot to véo
tOmo dedopévmv bool mov eledyet to TpdTvIo C99.

O TPOYPUUUOTIOTHG EIVOL OVAYKOGLLEVOG VO TPOGOPLOGEL T OEGOUEVE TOV, KO-
g Kot To TPHYPAULLE TOV, GTOVG TOTOVG SEGOUEVMV TTOL SLABETEL Lo YADGGA.
davtaoteite va petakopilape 1o omitt pog Kot ot pévotl amofnkevTicotl yMpot
TOV oG OLEBETE 1) LETAPOPIKN ETAIPEID VAL TAV KOVTLA TPUOV-TECCAPMV GUYKE-
Kpévav peyebov. Ze kabe kovti Oa Enpene va amobnkedoov e £va LOVO avTi-
keipevo. Etvat mpopavég 6t og kdmota koutid Qo mepicaeve ympog, eved Kdmota
avtikeipeva B Empeme va Ta TELAYIGOVLLE Y10 VO YO PEGOVY GTO KOVTLE TOV LLOLG
déBecav. Ao v GAAN mhevpd, dev HoNtav dpaye ToAd foAkd vo @Tidyvope
ToL O1KA LG KOVTLL, OTIC 0100 TACELS TOL EMOVUOVCOLLE, VALY LLE TOL OVTIKEL-
peva mov Béhatie va petapipouiie; Ot Bacukcol TOTOL 0ed0UEVOV TOV dlaBETEL
Lo YAOGGO TOPOLOIGLOVTOL LLE TO KOVTLE GUYKEKPIUEVOL peyEBoug mov dtobé-
TEL Y| LETOPOPLKT) ETOLPELD, EVED GTAV OTIAYVOVUE TO OUKA LLOG KOVTLY vt Gov
Vo ONUovpyov e d1koVs Hog TOTOVG SESOUEVMV.
H C napéyet mévte S10popeTiKovg TPOTOVS Y10, VO, SNULOVPYGOLLE O1k0S LG
TOTOVG OESOUEVDV (TEPXL A0 TOVS POGIKOVG TOTTOVS TTOV EXOVLLE O YVOPIGEL).
Ot opilopevor amod to yprotn tomot dedopévov (user defined data types) avn-
KOLV GTIG EMOUEVES KATNYOPLES:
» Aopég (Structures)
Ot doopég eivar cLALOYEG amd HETAPANTES, Ol OTTOIES OVOPEPOVTAL LLE KOIVY|
ovopoocia.
» Tledia edpovg evég 1 meprocdTepmv bit (Bit fields)
Eivat pia mopaAidoyn dopngmn omoia emitpémel e0KOAN TPOSTEAACT| GTa, bit
€vog byte.
» Evaoeig (Unions)

Ot evioelg emTpémovy o€ 600 1 TEPLGSOTEPES LETOPANTES, KON KOt Olai-
POPETIKOVL TOHTTOV, VO LOLPALOoVTaL TO {310 TUALLO VUG,
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>  AnaprOpicsic (Enumerations)
Ot amapBunoeig etvar AMioteg cupormv.
» Typedef

H ypnon ¢ typedef dnpovpyel £va cuvdvopo yio évay veapyovta tHmo
dedopévov. H typedef dev dnuiovpyei véo TOmo dgdopévaw.

Aopég (structures)

[ToAAéC @opég oTa TPOYPANLATA LaG £xovpe dedopéva Tov oyetilovtol Hetadd
T0VG. [0 TapadeLy e, TO OVOLOTETDOVLLLO, TO £T0G GTOVOMV, Kot o1 fafol evog
QOUTNT amoTEAOVV dedOpEVH TOV avagépovtal 6To 1510 dropo. Méypt tdpa,
avTd TOV KAVOLE ivol va XPNGLOTOONUE EEXWPLOTES HETAPANTEG 1) TIVOKES
YloL TV KATOXOPLoT TOV 0£dopévaV pac. [ 1o To cuykekplévo mapaderypo Oo
YPEWLOUACTAY EVOV TIVOKOL YOPOKTI| POV (Y100 TO OVORATETDVULLLO), Lo aképata
petafint (Yo To £€T0¢ GTOVOMV), KOl £VOV TIVOKO TPOYLATIKOV aplOidv Yo,
™ Badporoyio tov portnt. H oyéon mov &povv ta dedopéva avtd peta&d toug,
Bploketor LOVO LEGH GTO LVGAD TOV TPOYPOUUATIOTY|. TNV TPUYUOTIKOTNTO,
dev vmdpyel Koo 0EGLEVOT OTL AVTA T OEOOUEVA OPOPOVY GTOV 1010 POLTNTY.

H Adon 10 ntapandve tpdPinua eivar n onpovpyio cuvlet®v THT®V dedoé-
VOV, 01 01to{0t arroTeLoHVTL o AmTAOVGTEPOLS Bactkovg THmovs. Ot cuvletot
avtoi TOmol Aéyovtal dopég (structures).

H dopn om C eivan g cuidoyn omd petofAntéc (| mivakeg) kabe tHmov, ot
omoieg avapépovtar pe Koo dvopa. H dnuovpyia pog dopng divel m duvatd-
TNTO VO OPLGTOVV UETAPANTES AVTOD TOL TOHTTOV.

Mia dour atroTeAiTal ATTO ETMPEPOUG TTANPOPOPIES, Ol OTToIEG KaAoUvTal TTEdIA.

H dopn elvar cuvnBmg pia Aoyikn evotnra and tAnpogopieg mov oyetilovral
peta&y Toug. o mapdoetypa, To dvopa, 1 01evBvveon, To TMAEP®VO, Kot 1) AL-
Kio EvOG aTOLOL Elval £vaL YOPAKTNPIOTIKO TOPAOELY Ol LG OOUNG LE TEGGEPQ
media

» 10 medio Tov OVOUATOG,

» 10 medio g devbvvong,

373
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for (t=0;pelatis.address[t]!="\0";t++)
putchar (pelatis.address([t]) ;

Mivakeg atrd dopég

378

Me tov 1610 Tp6TO OV dNAMVETAL pia
petafAntn TOmov doung, pmopet vo on-
AoBel kot évag mivakag Sopmv:

struct stoixeia
{

char onoma[1l5];

char address[20];

char th1[13];

int ilikia;
} pelates[100];
Metd and v mopoandve onlmor o1-
povpyeitat Evog wivaiog 100 Oécewv pe
6vopa pelates, o omotog amoteleiton
a6 100 douég Tomov stoixeia.

H npdéoPaon ota drapopetikd ototyeio-
OOLLEC IOV AITOTEAOVV TOV TTivaka, YiveTat
Omwg o€ dhovg Toug Tivakeg: o Topd-
detypa, to pelates[2] avagépetor otnv
Tpitn doun Tov Tivaka.

H npdoPaon oe kdmolo medio piag 6o-
ung yiveton pe ™ Ponbeia Tov teEAESTN
teheia () Onmg oTIg amAéc peTaPANTEG
doung: o pelates[2].ilikia avagépetat
oto medio ilikia g Tpitng doung tov
mivaKa.

Ot mpotdoelg mov akolovBovdv €xovv
ATOTELEC LA TNV KOTAYDPLOT TOV YOPO-
KIPOV OT¢ epeavilovtol 6To oynLLL.

Epoavidetal o t xapakmpag Tou Tiediou
V' ¢ address g petaAnmg pelatis.

Mivakag dopwv pelates[100]

pelates[0]

onoma [T T [ [ [ [ [T T[]
address [T T T[T T [ [ [T TTIITTL]T]
N A
ilikia T T 11

pelates[1]
onoma [TETTEOXN0 [ [ [ [ [ 1]
address [ ] [ [ [ [T T[T TTITTI[]
thi 2[6]5[1[8T2[T Nl [ [ [ ]
ilikia [T T 1]

pelates[2]

onoma (T T [ [ [ [T T [T[[IT[]
address [ T T [ [ T [T [T [T [T [ITT[]
th T I T TITITIT[]
ilikia T T 1]

ipelates[98]

onoma [TIO[T[T[A[ENO[ [ [ [ [ [ [ []
address [ [ [ [T TTTTTTTTTTTTTTT]
thCTTTTTTTITTITT]
ilikia T T 11

pelates[99]

onoma [T [T T [ [T T[]
address [ T T [ [ T[T [T [T [T [TTTIT[]
th (T TTTTTTIT[]
ilikia CT T 11
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Mivakeg a1rd dopég Kal SEIKTEG

O opiopdg evog mivaka omd dopég
onuovpyel tavtdypova Kot €va
JelKT™n e OVopo TO OVOLLL TOL TIi-
VoK, 0 0moiog delyveL 6TO TPOTO

ototyeio (doun) Tov Tivaka.

210 SimAavd oYU, O OElKTNG res
delyvel oty mpotn B€om Tov Ti-
vaka res[0], to res+1 ot devte-

pn Béom res[ 1], k.0.x.

H npdoPaon ota croyeio tov mi-
vako, pmopet va yivel pe 6vo tpo-
movg. Elte pe ™ ovvnbn ypnon
TOV TIVAK®V, EITE LLE TN ¥P1OT] TS

AOYIKNG TV SEIKTOV.

INa wapddetypia, ot TpoTdoetg

strcpy (res[1].1lex, "™ut LAHVN") ;

res[9] .x="A";

KOl 01 TPOTAGELG

strcpy ((res+l) —>lex, "Mut LAfVN") ;

(rest+9) —>x='A";

Exovv axpifmg 1o 1610 amotéhespa. Kat oTig d00 TEPMTOGELS 1 KOTOYMDPION

------

struct test res[10]
res[0]

X[ ] 5000
yLIIT]
Z[ [ [TTTTT]

lex (T TTTTTTTTTT]

res[1]

X[ ]5025

YELIL ]

ANIRD i
lex(Mu[t[\ AR [v[ANO[ [ ]

res[9]

X[A]5225
yOITT]
Z[ [[TTTTT]

lex [ TTTTTTTTTITT]

TOV YOPAKTPOV YIVETOL OTMOS PAIVETOL GTO GYNLLOL.

Aopuég péoa o€ dopég (EvOeTEG DOEG)

"Eva medio pog dopng pmopet va etvar po AN dopn.

struct test

{
char x;
int y;

386
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double z; first
char lex[12];
}: a[ [ [[]
st
struct nea XIn]
{ yOITT]
int a; z[ [[[[[TT]
struct test st; lexM[u[t[ [A[R[V[nN\0[ [ | |
char ch; ch[A]
} first;

210 TPONYOLLEVO TTapddEtya, £va Tedio TG dounc nea, To st, elval THIoL do-
ung test. To oynpa deiyvel TNy ecmTEPIKY) ametkcovion ¢ petafinmg first om
pvfun tov H/Y.

T owm s W

H avagopd o€ éva edio piag EvOeTNG O0UAGC VIVETAI JE TN XPHON TOU TEAEOTA TEAEIQ
(.) dUo Qopéc:

H axéAovbn mpotaon:

first.st.x="a";

Kataympilel oto medio x g EvBetng doung To yopaktipa 'A'
EVO M TPOTOOT),

strepy (First.st.lex, "Mut .Afvn") ;

KaToympilel Toug yapaktpeg "Moutidnvn" oto medio lex g EvBetng doung st,
Ko 1 TpdTaom,

first.ch='A"';

Kataympilel oto medio ch g doung first to yapaxtipo 'A'.

Kai dpwg yiverai...

Orav £ovpe 000 PETARANTEG TOV 1010V TOHTOL JOUNG, LTOPOVLLE VO, KOTOYMOPIGOL-
LLE TOL TEPLEYOUEVA TMV TTEJIWV TG LOG GTHV GAAN LE Lol TPATOOT TNG LOPPNS:

stl=st2;
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Mapadeiypara

M13.1 YmoBétovpe Ot €xovpe évav mivako T
, , , struct stoixeila
dopdV e T Suthavn Ypappoypaenon. |

Xtov mivoka elval Kotoympiopévo to char eponymo[30];
otoyeio tov 100 pobntdv evog oyolei- char taxi[5];

ov. H emdpevn cuvdptnon evromilel ﬁ:ati-‘lrfii?—or o8

BEom pvnung Tov TivaKo ToL TEPEXELTA | } mathites[100]:

otoyeio Tov pabnT pe cvykekplUEvo >
ovopa. H ovvdptnon emotpépst éva
deiktn ot B€om (dopun) oty omoia evtomioe To Gvoua. Av To Gvoua dev
evtomiotet, emotpépet yuny NULL.

struct stoixeia *find onom(struct stoixeia math[],char onomal])

{

int i; ~—— | H stremp() ouykpivel, yia k&8¢ pia B¢on pvApng
TOU TTivaka, 10 TTEdio eponymo pe 10 onoma Tou
for (i=0;1i<100;1i++) dobnke yia avagiman.

{
if (strcmp(math[i].eponymo,onoma)==0)
return &math[i];

} K— Av evTOTTIOTE! TO BVOpa TOTE ETITTPEPEI Tr) DIEUOUV-
return NULL; on g Béang v otroia BpéBnKe To dvoua, diago-
} peTika emoTpéper NULL.

H «\nomn ¢ ouvdptong yio Tov EVIOTIGHO EVOG OVOLATOG LEGO GTOV TTi-
vako mathites yivetat pe Tov mopokdTm kmouo:

............. o 13_p13_182.c

struct stoixeia *ptr;
char 1lex[30];

H guvéipmnon emoTpégel
. "o , , " éva deikTn o otToiog Kata-
printf ("Adoe Svoua yLo Epeuvo:"); Xwpiletal o PETABANTA

gets(lex); deikm ptr.
ptr=find onom(mathites,lex);
if (ptr==NULL)

{

puts ("To ovoux dev Bpédnke");
}

else
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Aokioeig KepaAaiou 13

13.1

13.2

13.3

13.4

13.5

Noa ypagel Tpoypoppa To omoio va kotoympiletl oe pio petafAnti Soung
Ta aToryeio VOGS aLTOKIVATOV (aptBdc KKAOPOPIaS, XPMLLN, KATUCKED-
00TNG, KVPKd, 1mmodbvaun). Na emdéEete 6gig T0 GMGTO TOHTO SOUNG
OV TTPETEL VAL YPTCULOTOMGETE. * K

Noa ypaget Tpodypappa to omoio va katoywpilel oe Evav mivako amd do-
pég Ta ototyeia yuo péxpt 100 avtokivnta (aptpudg KokAo@opiag, ypoua,
KOTOGKELOGTNG, KLUPIKA, 1mtmodvvaun). Na emAélete 6l T0 6maTO THIO
doung mov mpEmeL va ypnoonomoste. H dwadikaoio Kataydpiong vo
otapotast 6tav 600t kevo yia tov apifpd Kuklogpopiog. & * *

YmoBétovpe Ot £rovue Evav mivorko T
, £ | struct stoixeia
SOUOV pe TN SUTAevY] YPOULOYPaQT- |

o1). XTOV TIVOKO OVTOV €Vl KATOY®- char eponymo[30];
piopéve ta ctotyeio Tav 100 padntdv char taxi[5];
P ’ , r float mesos oros;
evég cfxoketon. NEx ypaqm} cuvdptnon int ilikia;
n omoio vo epeavifel T MoTa TV Ho- | } mathites[100];
Ontawv. H kdOe ypopun va mepiéyet 1o =

EMMVLUO, TNV TAEN, KOl TO HEGO Opo TOL KAOe padnt (pe éva dekadikd
yneio). * *

Noa ypagel akdun pio cuvaptnon, cOLPOVE Le To. dedopéva TG TPOT-
YOOLEVNG AIOKNGNG, 1] OTO10L VOL ETLGTPEPEL MG TN TN LEYOADTEPT) OTTO TIG
niwieg Tov 100 pabntov. * *

Evtonicte ta AdOn oto endpevo mpdypappo: *

#include <stdio.h>
enum days {mon,tue,wed,thu, fri,sat,sun} birth day, today;
typedef int meres;
int main(void)
{
meres a,b;
days my date;
a=1;

399
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400

13.6

13.7

13.8

my date=mon;
wed=5;
meres=23;
today=3;

birth day=fri;
return 0;

}

[Mowa amd ta endpeva aAnbevovy: *

O Muwo dopn dev pumopet va mepiéyetl 600 media pe 1o 1010 GvopLo.

O X o petafAnT) TOTOL enum JeV UTOPOVLLE VO KOTOYMPIGOVLLE (-
A T, TEpa amd T TIWEG Tov opicape ot 01AWMSOT TOV THTOL
enum GTOoV OTO10 OVKEL.

A Ta va éovue mpdsPaocm 610 medio pos 6opng pécm evog deik,
YPNOCLOTOLOVLE TOV TEAECTT] PEAOUE —>.

A Ortav petafiBélovue pio 6opA OC TOPAUETPO GE [ GLVEPTNON, N
TOPALETPOC TPETEL VO ELVOL TOV {310V TOTOL JOUNG LLE TO OPIGLLOL TOV
O Tng petafifacouyle.

O Otav &govpe 600 peTafAnTéG TOV 1310V TOTTOL SOUNG, UTOPOVLE UE
TOV TEAEGTN avABEoNC (=) VO KOTOY®PIGOVLE OANL T TTEPLEYOUEVA TNG
piog otnv dAAn. o mapdderypa, n tpotaon filos=pelatis katoywpi-
(et 6Aa Ta edia g petaPAntig doung pelatis ota avtiotoryo medio
™¢ petafintg ooung filos.

Mo ¥pNHOTIGTNPLOKY] ETOPELD CNUEIDVEL Yot KAOE LETOYT| TTOL 0ryopalet
N movAdet Ta e€Ng ototyeia: To dvopa g Hetoyngs, TV mocdTTa, TV Ti-
un, kot to ovpPoro 'A' av Tpdkettan yia ayopd, 1 to cvpuPoro 'TI' av mpd-
Ketral v toinon. Na ypoaest mpdypappo to onoio va drofdalel Kot va
Kkataywpilel og Evay Tivaka Sopmv to ototyeio Yo 50 S10popeTIKeS Kivi-
oelg petoywv. To mpdypappa Oa epgovilet: 1o GHVOAO TV LETOYDV TOV
ayopdoTnKav, To GHVOLO TOV LETOXOV TOV TOVANONKAV, KOOMG Kot T
oLvolkY| a&io (TocdTTA X TN TOV HETOXDV TOL dLaKviONKay. * K *

Mua agpomopikn etapeio mpaypotonolel kabe pépa 10 trnoels pe drapo-
PETIKOVS THTTOVG 0EPOCKOPOV. 10 KGO TTHOM TNG, 1 ETAUPEiD KpOTAEL TOL
e&ng otoyeia: Tov apBud g mtiong, 1o TAN0og TV BEcewv Tov aepo-
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KavaAia (peupaTa) ETTIKOIVWVIOG

404

>m C, n emxowvovia ToV TPOYPAUUATOS LG LE TIC TEPLPEPELNKES CUOKEVES
tov H/Y emtouyybveton pécm tov peopdtov (streams). Mmopeite va pavta-
OTEITE TO PELLLA GOV L0 AOYIKY] SLUGVVOEST] TOL TPOYPAULATOS GOG LLE KATOLN
and 11§ cLokeLEG oL amaptiCovv Evav H/Y. Xt C, t6c0 1 €60060¢ 660 KoL 1
¢€€000g vAomoteitan pe akolovbieg and byte. To pedpa ivor oty TpaypaTiko-
™mTa éva KavaAl LG Tov 0moiov UTopPOoVLLE VO SPACOVLE 1 VO EYYPAYOLLE
(amooteilovpe) akorovdieg and byte, amwd N TPOS oL TEPLPEPELOKT) CHOKEDT).

‘Eva pevpa €166000 d€yeTan byte amd o TEPLPEPELNKT GLTKEDT, T.}. OO EVOL

apyeio oto dicko, amd T0 TANKTPOAHY10, 1] O pia AT GVGKELT) £16000V. Eva
pevpa €600V oTtéAvVEL pia oelpd amd byte o Lo GucKeELT 5080V, OTTMG GTNV
006vm, o éva apyelo, o€ Evay EKTUTOTN KA. YTAPYOLV KOl To PEOUOTO ELGO-
00v/€£000v, Ta OO0 LITOPOVY KoLl VoL ELGAYOLY KoL VoL EAyouV TANpoPOpieg
amd Kol TPOG TN GLOKELY Lie TNV omoia elval cuvoedepéva (.. apyeio oto oi-
0KO, HOVTEW, K.AT). MIopoULiE VO poVTUGTOVUE TO, PEVILOTA E1GA0L Kol GO0V
¢ C ooy "kKovalo" p£om TV omoimv To TPdYpapd Hog ovTaALLGEL TANPO-
QOPlEG LE TIC TEPLPEPELNKEG CVOKEVEG TOV GLGTNUATOC [LOG.

Mepipepeiakég
[V[e)Y/elelAq P

------- Apxeia o€ povadeg

TTEPIPEPEIAKAG
- HVrApNG
Mpéypappa

Kavahi (peopa) g C

gmKkoivwviag
MpokaBopiopéva

....... KavaAia (pepaTta)

€10660u/eE600U

IxAua 141 Kavdldio (pedpata) e1co6dov ko eéodov s C
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Kdénow and avtd ta "kavala" etvar pdvipo cuvoedeIéva Ll GUYKEKPLUEVEG
GLGKEVEG, EVA KATOL0L GAAL OTOLTOVV TNV EKTEAEGT) CLUYKEKPLUEVOV EVTOADY
TOV TTPOYPAULOTOS Hag Yia va dnuovpynBovv. Ta Kavdaiia ta onoio tvot pLovi-
Lol GUVOESEUEVA [LE GUYKEKPLUEVES TEPLPEPELOKEG CUGKEVEG AEYOVTOL TTPOKA-
Oopropéva peopata 16600v/eEGd0v. Me v €vapén tng extéleong evog mpo-
ypappatog e C "avoityovv" avtopata ta mpokabopiopéva peduata e160-
d0v/eEHGO0V, T OTOT0 GLVOIEOVV TIG TUTIKES TEPLPEPELOKESG CVOKEVEG.

MNMpokaBopiopéva peupaTa

21 C vrdpyovv tpia mpokabopiopéva pedpata (kovéiio) to 0moio GuVOEOLY
TG TVMKES (standard) cvokevéc evog H/Y. Ta pedpota avtd opilovtatl 6to
stdio.h ko etvau:

stdout Tvmkn €£0d0g (006vN)
stdin  Tvmw glcodog (TAnKTporOY10)
stderr - Tvmikr) ££000¢ yio pnvopata AdBovg (006vn)

"Eva mpoypopipa tg C ypnoponotel og npoemideypévn (default) cuckevn| e£6-
80V TNV 006VI Kol G TPOSTIAEYHEVT GUGKELT] 16630V TO TANKTPOLGYIO .

Mépa a1o6 Ta TTpokabopiouéva peupaTa 1I0080u/e€6d0u, Ta peUpaTa (KavaAia) TTou
Ba dnuIoUPYACOUNE OTA TTPOYPAUUATA OGS ITTOPOUV VO GUVOEBOUV [E OTTOIAdNTTO-
TE TIEPIPEPEIAKT CUTKEUT], N OTTOIa TT.X. UTTOPEI va gival éva apxeio oTo OioKo Pag, 0
EKTUTTWTNG PG, £va PHOVTEW, K.ATT.

Eidn peupdtwyv

H C 6100éte1 600 tpdmOLS dtayeipiong twv pevpdtwv: Evay yapniot emmrédov
(low-level) kat évav vymiov emumédov (high level). O mpdTog, younAiov enueé-
d0v, TPOTOG AVTILETOTILEL TO PEVLLA GOV Lol OTAT) oElpd amod byte, ko n dtoryei-
pion tov eplopiletar ony gloaymyn N e&aymyn cvykekpévon TAnboug byte
a7t 1 TPOG TO GLYKEKPIUEVO pevpa. O deHTEPOG, LYNAOD eMTESOL, TPOTOG, O

7 O1 TIPOKABOPICHEVEC GUOKEUEC £0B0U Kal £10650U Tou H/Y uTropolv va avakaTeuBuvBouv atrd To Ael-
Toupylkd aUOoTNMA, Kal va Unv gival TTAéov n 086vn Kail To TITANKTPOASGYIO.
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Apxeia keipévou (text files)

Ta apyeio keyévov elvar apyela Ta onoia, pe ™ cvvdptmon fopen(), €govv
avolytel o€ KatdoTaom KEWEVoL. Xta apyeio KEWEVOL Ol TAnpoPopies eyypa-
(QOVTUL GE LOPPT YOPAKTIP®V, OTmS ONAadT Oa epeavifovtal otnv 006vn.

H eyypaogn ko n avdyvoon mAnpopopidv o€ apyeia KEWEVOL YiveTol LEG® TV
GLVOPTICEMV TOL TOPOUKATO TIVOKOL:

ZuvapTnon AeiToupyia
fputc() "pd@el Eva XapaKTRpa o€ apxeio
fgetc() AlaBddel Eva xapakTpa atrd KATToI0 apxeio
fprintf() pdeel 6TTwg N printf, a)\gc;e;p)(;io
fscanf() AloBdler 61Twg N sc‘an—f, a)\)\_d cmc')_qpxsio
fgets() Alapadel Eva oavo;o ;(G[;GKTT']pwV (aA@apIBuUNTIKO) atTd apXEio
fputs() Mpdpel Eva oUvoAo XapakThipwy (aAQapiBuNTIKG) o€ apxeio

fputc()

H cvvapmnon fpute() ypaoet éva yapaxtpa péca o £va apyeio. To cuvtaxTi-
K6 ¢ elvat:

int fputc(int ch, FILE *fp)

6mov ch o yopakpag Tov Ba ypael 6To apyeio.

fgetc()
H ocvvéptnon fgete() dwafalet Eva yapakmpa and Eva apyeio. To cuvtokTikd
™mg¢ elvot:
int fgetc(FILE */fp)
H cvvdaptnon emotpépet Eva yapaktipa "end-of-file" ("télog apyeiov") dtav

@tdoel 6T0 TEAOG TOL apyeiov. Xto stdio.h éyet avateBel n Tipn Tov yapokTipo
"end-of-file" 610 cOpuporo EOF.

415



H yAwooa C og BdBog

Otav dafalovpe Eva apyelo KEWWEVOL YOPAKTIPO-XAPOKTPA, EAEYYOVLE TTA-
vta Yo o yopaktipa EOF o omolog onpatodotel to 1€hog Tov apyeiov. T
napadeypa, To endpevo mpdypappa dtafdalel Evav-£vay Toug YopaKTHPES TOV
apyelov text.txt kot tovg eppaviCer onv 006vN.

#include <stdio.h> ¢ 14 read_text_file.c

int main (void)

{
Avoiyel 10 apyeio text.txt wg apyeio
FILE *fp; ~ KEIMEVOU, YO avayvwar) TTANPOYOPIWY.
char ch;

fp=fopen ("text.txt","r");
if (fp=NULL) exit(2);
while (ch!=EOF) AV

| AiaBader évav-gvav Toug XapaKTipeG aTd
{ B\ T0 ApyEio PEXP! va SlaBaael To xapakthpa
ch=fgetc (fp) ; g EOF.
putchar (ch) ;
——— | Kheivel 1o apyeio

} /
fclose (fp) ;
return 0;

fprintf()

416

H ovvéptnon fprintf() copneproépetar dmwg n printf(), pe ™ dwopopd 611, a-
vti va gpeavicetl ta amoteléopatd g oty 000vn, Ta ypdopetl o apyeio. To
CULVTOKTIKO TNG, Tapopoto pe g printf(), eival To akdAovbo:

int fprintf(FILE *fp, char *alep _uope, nopl, nap2, ....)

Ta anoteréopata g fprintf() eyypdoovror oto apyeio mov kabopiletar and
10 oeiktn fp. H fprintf() emotpépetl tov apBud tov xapoktipov mov £ypoye
670 opyetlo.

To mpdypaupo mov okorovBel avolyer éva apyelo keyévov pe ovopo
tyxaioi.txt ylo eyypapn 0ed0UEVMV KOl GTI) GLUVEXELD EYYPAPEL LEGO GTO Op-
xelo 100 tvuyaiovg apBuove.

#include <stdio.h> e 14 _write_randoms.c
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// Didpace v 4n eyypaoh
fread (&eggr, 37,1, fp) ;

// Euodvioe ta medla tn¢ eqggr

printf ("Ovopo: $s\n", eggr.onoma) ;
printf ("TnAéopwvo:%s\n",eggr.tilefono) ;
printf ("HALx{a:%d\n",eggr.ilikia) ;

H fread() diafadei Eva Tufpa pAkoug 37 byte kal
70 KaTaxwpilel aTn PvApn EEKIVVTAG aTmo Tn
dieuBuvan &eggr, dnAadn 1o KaTaywpider aTn
peTaBAnTA egar.

Epgavion Twv mediwv g eyypaenc.

O endpevoc kddkag Cntdel va mAnktporoyncovpe otoryeio yio Ovopa, TnAé-
eovo, Huxia, ta kataympilel ot petafAnt ooung eggr, Kot o YpaQpeL otV
TETOPTN EYYPOUPT] TOL OPYELOV, OAYPAPOVTOS TO TOANLE TNG TEPLEYOUEVOL.

printf ("Adce Svopo:") ;
gets (eggr.onoma) ;

printf ("Adce TnAépwvo:"); i
gets (eggr.tilefono) ;

printf ("Adoce nAikio:");

scanf ("%d", &eggr.ilikia) ; _— -
fseek (fp,111,0) ;
fwrite(&egor, 37,1, fp) ;
“\

Mapadeiyparta

Z1a media TS PETaBANTAS eggr KaraxwpiovTal
Ta gTOoIXEIO TIOU TTANKTPOAOYOUVTA.

H fseek() TommoBerei 1o deiktn BEaNg oV ApPXN
g TETaApTNG EYYPaPIi

H fwrite() ypdoel aTo apyeio éva Turipa amé 37
byte, 10 omoio Siafadel amd T diguBuvon

&eggr, 6nAadr) amd T petapAnTi eggr.

M14.1 To emopevo mpdypappa (ntdet AéEeig kat Tig Kotaympilel og £va apyeio
Keévou pe dvoua lexeis.txt. To mpdypappa otapatdet 6tov dobel g

AEEN TO KEVO.

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

int main (void)
{
char lex[40];
FILE *fp;
fp=fopen ("lexeis.txt","w");
while (1)
{
printf ("Adce AéEn:");
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gets(lex);

if (strcmp(lex,"")==0) <

break;
fputs(lex, fp);

// Tpdpel 0 M€y oto apyelo

Av avti yia Aégn dwooupe Kevo
(6nAadr Tamooupe aTTAwG Eva
<ENTER>), n emavaAnmmiki
diadikacia dIaKOTITETAI.

fputc ('\n', fp); // Emfidel ohoyd ypouic oto opxelo

}
fclose (fp)
return 0;

M14.2 YmoBétovpe 0t1 10 apyeio datal.txt mepiéyet Evav dyvooto mAndoc oké-
patwv oplfumv. To mapakdto tpodypappa Bpioker To PHIKPOTEPO Kol TO
peyoAvTePo aplfud Tov apyeiov.

#include <stdio.h> ¢ — —

#include <stdlib.h>

int main (void)

{
int ar,min,max,pl;
FILE *fp;

4

fp=fopen("datal.txt","r");

pl=0;
while (!feof (fp))
{

fscanf (fp,"%d", &ar) ;

—

pl++;
if (pl==1)
min=max=ar;

if (ar>max) max=ar;
if (ar<min) min=ar;

}
fclose(fp);

printf ("min=%d max=%d\n",min,max) ;

return 0;

—

—

B i 2c

Avoiyei 1o apyeio datail.txt yia avayvwon. O
XEIPIOPOG TOU apyeiou yiveral péow Tou
deikm fp.

AlaBadoupe Evav-Evav 6Aoug Toug apiBpolg

‘Orav diaBagouye Tov TpWTo apIBuo (pl==1),
Tov BéToupe WG apyIknA TIUA TG peTapAnTég
min Kal max.

Av o0 ap1Budg gival ueyahiTepog oo T0 max,
T6TE KaTOXWPEI(OUE OTO mMax autdv Tov
apiBpo. Av gival uIkpdTEPOG OO TO MiN, TOTE
TOV KaTaywpioupe 0To min.

O yepropds Tov apyeiov yiveton péow tov deiktn fp. H petafint pl
YPNOLOTOIEITOL Y10 VO LETPAEL TOVG 0p1OLOVGS oL dtafdlovTat. XTic pe-
TofAntég min ko max tifeTon g apykn TN 0 TPOTOS APOLOS TOL Ola-
Baletot. H emavoinmtikn dtodikacio teppatiCeTon 0Tav TAGOVILE GTO TE-
Aog Tov apyeiov Kot n cuvdptnon feof() emotpéyel Tun true.
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Mpoxwpnuéva BEuaTa

Avadpoun

442

Avaodpoun givor n dradikasio kotd v omoia opilovpe po Asttovpyia og oyé-
omn pe v o1 ) Aettovpyia. Atyo dvovonto, adrd ag ddcovpe Eva amAid mo-
paoetya:

Av potoovpe To dtevbuvtr| pag etapeiag "Ilooa nrav o kEpon e eTaipeiog
oagto 201 1" pmopei va pog amoavtnoet oc eEng: "Hrav 5.000€ repioaotepa amo
70 2010". Epeic puowd 0o pomoovue: "Kai wooo nrov 1o 2010" won Bo Ad-
Bovpe mopdpota andvinon, m.y. "4.000€ mepioootepo an’ 0,11 to 2009" K.0.K.

Av10 Oa emavarapPavetor cuvE ELa, Ol OLMG ENX GTELPO ETELOT) KATOLO GTIYUN
0 dtevBuvng 0ev Ba umopel va oG amavTioeL [ie ToV 1010 TpOTO, AALA B Tpé-
TMEL VO PO TEL OTL Elyave cuykekpieva k€pon (.. 100€) 616t Ba Exovpe PTa-
OEL L0 GTT) YPOVIAL IOV 10pVONKE 1) sTanpeia.

Tote gleic (mTov GNHEOVILE TIC EPMTNGELS TOL KAVOLLE KO TIS OTTOVTIOELS TOV
nmoipvape) Oo LropEcove, EEKVAOVTOS Ao TNV TEAELTALN OITAVTIGN TOL TP~
ue (to 100€) Ko TPoYwPHOVTOS TPOS TA TO®, VO, VTOAOYIGOVILE TO KEPOT) TOV
2011 mov apykd Cnthoapie.

600.fray . so0.fray . 600 ATV T . 301
&\39..-’1....[9.2_@1_2 02-M1av 10 2009 o V10,2008, & .'stz\.f_rsa__.gg:_~

Néco n;g\‘; 110 KEPBOG <& < & 1 & 4 & P AN
TRy [ 5000 +FIE | [4000 +FRE] | | 2500 +EI0E | | 400 +EW0A | [ 100 F.
£106 2011 £10 2010 £r0g 2009 £10g 2008 g
12000 ¢ [ 5000 + 7000 <} 4000 + 3000 <}-|- 2500 + 500 }-- 400 + 100 <-}-*- 100 [¢
'ﬁ‘ .- e
*. . Hn QvoBpOIKr
TIepiTwan

IxApa 15.1  Iopdderyuo avadpouikng oadikaciog

270 TOPATAV® GYNLLO VILAPYEL Lo TEPITT®ON 6TV 0ol 0 d1evBuvig dev pag
TOPOTEUTEL GTO KEPON TOV TPONYOVUEVOL ETOVG, AALY LLOG OTTOVTAEL GUYKEKPL-
péva. Etvain tedevtaio epdnon, mov apopd 610 £10g2007: Mag amavtdetl oo-
ykekpéva 0t 1o KEpdoc Ntav 100€. 'Etot Eekabapilovv 6w kat propole vo
QTOVTIGOVUE GTNV OPYLIKT EPMTNON YUPVAOVTAG Pripa-frna Tpog to epmpdc.
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21n C, pia ouvdapTnaon UTTopEi va KaAei Tov eautd TNG. Av 0TO GWPA PIAg GUVAPTN-
ong Mia TTpoTacn KaAei TNV idla T ouvdapTnon, TOTE n ocuvdpTnon AéyeTal avadpo-
MIKA (recursive).

1= KdaBe avadpouikr) diadikagia TTPETTEl va £XEl TOUAGXIOTOV [ia N avaSPOMIKN TTe-
PITITWON, JIOPOPETIKA Ba cuvexiCeTal €T ATTEIPO.

Ag Bewprcovpie TV EXOUEVT GLVAPTNOT, 1 OTTOLOL EMGTPEPEL WG T TO TOPL-
YovTiko evog aplfpov n (1*#2*3 ... * n). [a mapdodstypo, To Tapayovtikd tov 3
etval 6 (1*2*3) kot tov 8 eivan 40320 (1*¥2*3*4*5%6*7*8).

int par(int n)
{
int i,p;
p=1;
for (i=1;i<=n;i++)
p=p*i;
return p;
}

H nponyovuevn cuvdptmon vroroyilet (pe Tov KAUGIKO TPOTO) KOt EMMGTPEPEL
G TN TO TaPayovTikéd evoc aptfpov n.

To mapayovtikd (n!) evdg apBpov n givat 1o yvopeEVo OA®V TOV OKEPALOV O
pOudv omd to 1 péyprto n. Emiong, 1o mapayovtikd (n!) evéc apBuod n opile-
TOL OG TO YWOUEVO TOL N KO TOV TOPAYOVTIKOD TOV TPoTyodevoy aplfuov,
oniadn n! =n * (n-1)!, dpa 10 mapayovtikd Tov 6 givar 6 * 5!. O vTOAOYIGLOG
AomdV TOL TOPOYOVTIKOV pmopel va yivel pe avadpoptkn dtadikacio.

int par(int n)

{

int p; ‘EAeyxog yia un avadpopikr TrepiTTwan.

. / Ymy Tepitwon aut Oev {avakaAeital n

if (n==1) oUVAPTNOT, GAAG ETTIOTPERE! GUYKEKPIEVN
return 1; Tipn (10 1).

p=n*par (n-1);

return p;
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Av 0 K®OWKOG TOL TOpaTdve Tpoypdupatos fpicketar oto apyeio 15 space.c,
o petayrottiotg g C Ba dnpovpynoet éva ektedéoio apyeio pe ovopa
15 space.exe.

211 VPO EVIOADY TOL AELTOVPYIKOD GUGTHLATOG, 1) (PNOT TOV EKTEAEGLOV
nAéov apyeiov yivetal og e€Ng:

15 space data.txt dataout.txt

6mov ot mapdpeTpot data.txt ko dataout.txt amotedovv To ovépaTo TOV 0p-
xelov €16600v Kot eEGdov avtictoya. To tpdypappa Ba dwwfdoel Tovg yopa-
KTNpeg amd 1o apyeio data.txt kot Bo dOnpovpynoet éva apyeio dataout.txt,
010 omoio Oa ypdyet Tovg 1010V YOPAKTAPES POV EYEL OPULPETEL OAOVS TOUG
YOPOUKTNPES OLOLGTILLALTOG.

Acgikteg o€ ouvapTioeig !!!

‘Eva mpdypoppio kotolapavel £vo cuykekppévo
YOPO oTNV KeEVIPIKT) i tov H/Y. O xdpog avtdg

Metofintég  Atevbovoelg
g VNG

YPNOLOTOIEITOL TOCO Yo TS LETOPANTES, OGO Kot A o
Y10, TO PLETUYAMTTIGULEVO KMOLKA TOV TTPOYPALLATOS. b ooonez
Xwpog
Emopévag, o kddkag kébe cuvdptnong mov ypnot- HeTaBAnTGOY|
1 A A A A _ ptrl 000341 000154
porotei to mpdypoappd pog Kaw?»auﬁaYm éva ov P2l oooser | ooorss
YKEKPEVO YMDPO GTN pviun Kot Eekwvdetl amd o | e
r /. 4 /. , 000201
ocvykekpuévn dtevbvven pviung. H dievbuvon av Kadikag | 000202
. " ‘4 ouwv/o 000203
amoteAel T devOvven TG cVvaApTONC. ptrl maingg ..........
, , ] p [ooosat] | |
X1 C évag dgiktng pmopel va deiyveL 6€ pua 6v- S>> 000341
’ ’ ’ e ’ ’ Kwdikag | 000342
vaptnon! ‘Evog deiktng oe cuvaptnon dev gtvon ti- ptr2 o e
nota GALO Topd e petaPAnTn deiktn 1 onoia me- funct() | oo
piéyet ) devbuvon pag GuvapToNS. Sy 00048"
Kwdikag | 000482
210 owmhavo oynua, ot cuvaptioels funcl() ko ‘]Zl‘]’;l”c‘;’(‘)@ 000483
func2() £xovv d1evBVveelg 000341 kot 000481 avrti- I T
ool 0. AV Kataympliotodv ot dlevdvuveels tov Gu- oo
’ , , - Kddkag
VopTNoE®V OTIG PeTafAntéc deiktn ptrl ko ptr2, Oa Tpoypéppatog
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UopovGe va YiveTal KAGT TOV GLUVOPTICEMVY LEGH TOV OEIKTMOV OVTAV, YWPIg
N XPNOM TOL OVOUATOS TOVG.

Av atmoBnkelooupe Tn d1EUBUVON PIOG CUVAPTNONG OE MIa PeTaBANTH O¢gikTn, Ba
MTTOPOUE VO KOAEGOUME TN ouvdpTnaon Oxl A JE TO OVOUd TNG, AAAd Xpnaiuo-
TTOILOVTOG TOV OUYKEKPIUEVO OEIKTN (0 0TTOI0G OEiXVEl GTOV KWAIKA TNG CUVAPTNONG
oTtn pvhAun Tou HYY).

ARAwon dgikTn 0g cuvApTNON

To endpevo mapdderypa dlYVeL TOV TPOTO LE TOV OTOI0 ONAMVETOL 0L LETOL
BAntn dogiktn o€ GLVAPTHON:

int (*ptr) (int x, int y);

H npdtaon avt) dniover pia petafin e osiken pe Gvopa ptr, o onoiog Oa dei-
YVEL GE GUVOPTNGELG TOTOV 11t e HVO TAPUUETPOVS EMIONG TOTOV int.

To yevikd cuvtokTikd ¢ 01Awong evog Ogiktn o€ cuvdptnon gival 1o aKod-
Aovbo:

int (*ovoua_ocixty) (TOMOg mOpaueTpogl, TOMOS TAPAUETPOG2, .....);

¥ O 10TT0G KQI 01 TTAPAWETPOI TG TUVAPTNONG TToU Ba deixvel 0
OeikTng.

To 6vopa Tng petaBAnmg deikm).

O 10m0g TWV CUVaPTACEWY TToU Bar deiyvel 0 BEIKTNG.

"Evag deiktng o€ cuvdptnon mpoopiletal vo deiyvel 6 GUVAPTNGELS LE CLYKE-

kpyévo "amotdnopa. To amotdT@pa piog cuvaptnong arotedeitot amd Tov
TOMO NG, KaBDS Kol amd To TANOOS Kat ToV TOHTO TOV TOPAUETP®V TNG.

AvdBeon Tiung o€ peTafAnTi SEikTn O€ oUVAPTNON
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H avaBeon tiung oe deiktn oe cuvaptnon yiveton anhdg pe v avdbeon g
dtevbuvong g cuVAPTNONG OTN LETAPANTY| OElKTN, 1] LE TNV 0vABEGT TOV OVO-
natog e ovvaptongs. H dievbuvon pog cuvdptnong omodidetor e ) xpnon
TOL TEAE0TN & TPV Ao TO GVOUA TNG.
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return x+y;

}

210V mOpomave KOOKA, Y10 Vo ovTILETOmLOTaV 1 cuvdptnomn func() og epfo-

AMun, o énpene va €xet opiotel Tptv amd T main(). Ze avt v nepintwon o

ntav meptrti N Tpochio SNA®ON NG.

Yvvoyilovtag, 1oyvovy ta Tapakdto Pacikd Oépata Tov agopolv Tig epPOAL-

LLEG GLUVOPTNGELS:

» Tompdbepa inline gival amhdg (o TPOTPOT GTO HETUYADTTIGTN VOLTPO-
omafGEL VoL AVTILETOTICEL TN GLVAPTNON ®G EUPOALLN.

» Ot gufoOApes GLVOPTAGELG TPEMEL VO EIVOL GYETIKG LIKPEC.

» T va oviyetoniotet pa inline cuvaptnon oc eppoiun, O tpénet o o-
PLOUOG TNG VA £YEL YIVEL TPV 0ItO TV TPDOTI) KATOM TNG.

»  Tehkd elval amdQaot) Tov HEToyAOTTIOTH oV o inline cuvdptmon Ba v
OAVTIHETOTIGEL WG LPOALLN 1) OXL.

MNMpoypdupara pe TTOAAG TTHyaia apxeia
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Méypt tpa, GAo TO TPOYPALLLLOTO LLE TO OTTOl0L AGXOANONKaLE omoTELOVVTOV
amo £va povo mnyaio apyeto. Opmg, Eva mpdypappa g C prnopet va "omdoer”
o meprocoTepa myaio apyeia, Kabe Eva amd ta omoia petaylottileton Eexo-
protd. H teyvikn avt fonbdet 6tn kaAdtepn doun Tov TPOoyPAUIATOS, KOt EMi-
oMG KAVEL o EVKOAN TNV AT0GPAAUATOOT KaO®G Kat T cuvinpnomn tov. ['a
nTopdoerypa, 1 0Alayn 6TOV KOJKO oG cuvaptnong Bo odnynoet ot peta-
YADOTTION HOVO TOL apyelov TOV TEPLEYEL TN GLYKEKPILEVT GLVAPTNOT, Kol O
OAOKAN POV TOV TTPOYPALLLATOGC.

H xatdotpmon evdc npoypdppatoc ot C mepvaet and 6vo otddown: Katd to
OTAJL0 TNG HETUYADTTIONG, O LETAYAMTTIOTNG LETAPPALEL TOV T Yyaio KMOKa
O€ OVTIKEEVIKO KMOwa (object code), dnAadr| o€ KOJKO YADGGAG NYXOVNIG O
onoiog pumopet va ektereotel dpeca and Tov eneEepyaot.

Katd to 6e0tepo 610510, TO GTASIO TNG GVVOEGNGS, TO TPOYPOLLLE GUVOECTG
(linker 1} cuVOETNC) GLVEVAOVEL OAOL TOL OLPYELDL VTIKELLEVIKOV KOJKO, Holl [e



KegpdAaio 15: Mpoxwpnuéva BEuarta

KOO Tov Tpoépyetat omd T tpokafopiopéves PipAtodnkeg e yYAdooas, oe
éva gviaio ekteréorpo apyeio. To oynpo mov akoAovBel deiyvetl Ta dtapopeticd
aVTA GTAOL0L:

. . . To mpdypaypa ouvdeong, ou-
[ e TIPOypappa Ta apyeia Tmyaiou KWSIKa TMapayovrar apxeia Ta VBEe! PETagy Toug OAa Tal Eexw-
jag ot gexwpIaTd apyeia 5 o ; . i S X

: ) k== P HETAYAWTTICOVTON XWPIOTA E | - - | OTIOIC TIEPIEXOUV QVTIKEI- ==t 0IOT CIDYEIQ AVTIKEILEVIKOU
ggl) oTi zgigl(ggﬁlr?éoggdg]. XPrON TOU PETayAWTTIOTH. HEVIKO kwdiKa (object code). KWOIKA Kall TTAPGYE! EVal EVI-
aio ekTeAéTIPo apxeio (.exe).

O perayAwTTiotig GCC

To ohoxinpopévo tepipdirov DEV C++, to onoio mbovide vo ypnoipLonoti-
GOLTE Y10L TH GLYYPOPN TOV TPOYPUUUATOV GG, YPNCILOTOEL TO LETOYAMTIIOT
GCC. O perayrottiomng GCC elvan éva mpdypapipo 'ovo o éva's Mmopet va
xpnoonomBel ¢ LETOYAMTTIOTNC 0L KOl MG TTPOYPULLLO GUVIEST|G!

To oynua mov akoAovBel deiyvel emontikd 1 Sradkacion LETOYADTTIONG EVOG
TPOYPALLATOC TO 0010 £)El Ypapet o€ Tpla Eexmplotd apyeia nyaiov KddKa:

filec\ I filet.0 [N
, , MpokaBopiopéveg

[Inyaiog AvTikeIpevIKGG

Kadikag [T *b‘""* KBIKag BIB)\IGnng

Mnyaiog Aviikelpevikdg | e EKTENETILO

kwdikag [T . S S apxgiop
fle3.c [N file3.0 [N

Mnyaiog AVTIKEIPEVIKOG Sovdeon

kwdikag [T g KwIKag

MerayAwrrion

IxAMa 15.2  Metaylottion kai advoeon Ceywpioty apyeiwv ue ypron tov GCC

Avctuydg, Yo va ypnoyoromoete 1o petoyrottiot GCC, Ba mpénet va eyka-
tokeiyete 10 e0ypnoTo Ypapkod meptariov tov DEV C++ kot va avoilete éva
noapdBvpo ypapuns evrordv (command line). H xpron tov petayrottiot ond
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Mapadeiypara

464

M15.1 H endpevn avodpopkn GuvAapToT OEXETOL MG TAPAUETPO Evay aptOpd
Kat Tov epeavilel avtiotpoga. ['a mapdaderypa, av 600l 0 4672 gppavi-

Certov 2764.

int reverse(int n)

—

{
if (n==0)
return;
else

{

printf ("%d",n%10);
return reverse(n/10);

}

—

Mn avadpopikn TepITTwan

Epgavilel 1o umoAoimo g Siaipeang e 1o 10,
dnhadn 1o AiyoTepo onuavTikd wnoio Tou apiBpou.

[

Kahei avadpopikd 1 ouvaption Pe TTapapeETpo To
TmAiKo TG aképaiag iaipeang Tou apiBupoy d1d Tou
10.

=5 H ouvaptnon epeavi¢el To UTTOAOITIO TNG DIAIPECNG TNG TIMAG TNG TTOPOE-
Tpou TNG Pe 70 10 (N%10). AUTO TTPAKTIKA €ival TO TEAEUTAIO Wn@io Tou apib-
pou TNG TTAPAPETPOU.

I=5° H ouvapTtnon KaAeital avadpouikd pe To TTNAIKO TnG akEpalag diaipeons TG
TIMAG TNG TrapapéTpou TG We 1o 10 (n/10).

=57 KaBe avadpouikr ouvapTnon TTRETTEI va £XEl ia TOUAdXIOTOV N avadpoul-
KA TTEPITITWON. TN CUYKEKPIYEVN TTEPITITWON auTO oUPBaivel 6Tav To n==0.

To wpdypappa wov axorovdei (ntdet Evav apBud and 1o mAnktpordylo
KO XPNGLOTOLOVTOG TN GuvaptNnon reverse() Tov eneavilel avticTpoa.

#include <stdio.h> &

#include <stdlib.h>

int main(void)

{

int ar;

printf ("Adce oapLOud:");
/] hroBéler évay aptBud amd 1o mANKTPOAGYLO

scanf ("sd"

,&ar);

// Euedvion tou apl8uol pe aviiotpoen oelpd tev Unelev tou

reverse (ar
printf ("\n
return 0;

)
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M15.2 O endpevog tHmog, mov mpoépyetat amd tov Leonard Euler (1707-1783),
vroloyilet mpoceyyiotikd to 7. To mpdypappa mov akorovbel ypnoipo-
notel avTn T oY€omn Yo va vroAoyicel v Tipn| Tov 7. To mpdypappa
YPNCLOTOLEL AVAOPOLLIKT) GUVEPTNGN Y10 TOV VITOAOYIGLLO TOL 05100 Pé-
Aovg ¢ oyéomng.

7 _s1

6 “n

H cvvdaptnon déxetar og mapdpetpo to n. ['a Tov vToloyioud ¥pnoipo-
motovvton ot 1000 TpdTot dpot.

#include <stdio.h> & . U W m

#include <stdlib.h>
#include <math.h>

double melos(); .
— —— | EmoTpégel mv Tipr Tou de§lol péhoug T axéong
yia Toug 1000 TTpwTOUG GPOU.

int main (void) <

{ |
double p; A/

p=sqrt(melos (1000) *6) ;
printf ("p=%f\n",p);
return 0;

}
double melos (int n)

{ Mn avadpopikh TepiTTwaon.
double res; /
if (n==1) —
return 1.0; Avadpoyik kAfon g ou-
else vapTong.
{

res=1.0/(n*n)+melos (n-1);
return res;

—— | YmoAoyiCel T Tiur Tou p (Tr) mAUOVTAG T TTapa-
TAvw OXECT WG TTPOG P.

}

H ovvaptnon 0o kinbel avadpopkd 999 popég! Avtd onuaiverl 0t Ba 1-
oaYAYEL TIG TYWEG TOV TOTIKMV TNG LETAPANTOV 6N 6ToiPa 999 popéc. Av
N ovvaptnon KANOel pe dpropa Kamota LeydAn tTun (Leyoldtepn amod 1o
1000 tov Tapadeiypotog), etvar duvatodv va mposevioel AaBog vepyeiit-
ong otoifag (stack overflow). Aoxipudote ™ pe Tyuny 100000.
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AvadliTnon Kai Tagivopunon

H avalnmon ko n ta&ivopunon amotehovv ta mhéov "tpokAntikd 0épato ot
dwayeipion dedopévay.

H avalnitnon agopd ToV EVTOTTIONO YIOG CUYKEKPIPEVNG TIWAG O€ éva oUvoAo edo-
MEVWYV, EVW N TagIVOUNON agopd Tn didTagn evog ouvoAou dedopévwy o€ augouaa
| @Bivouca oeipd.

Ta cvvola dedopévav oe évav H/Y etvar amoOnkevpéva e Evo GUYKEKPLUEVO

r / r r 19 /. / r ’ r
TPOTO Kot KaAovvTot Sopég dedopévav . H mo amdn dopr) dedopévav elvort &
vag mivaxog.

H dopn dedopévmv pmopel va etvat ec@tepticty (amoHniKev eV 6TV KEVIPIKN
wvfun tov H/Y) —O0mmg etvar ol mivaiced, ot cuvoedeéveg AMoTeG, To SLOIKE
JévOpa K.ATT.— M €EMTEPIKN, OTTOTE AVOOEPOLACTE OE OedOUEVH OmoBnKeELEVQL
og apyeio.

Eite mpokerton yio ecmtepikes, eite yuo eEmtepicés O0UEG, ot adydpifpot mov
YPNOUYLOTOL0VVTOL Y10 TV avalnnon Kot Ty taSvounon ivot idtot. Avto tov
drapépet eival o Tpdmog VAOTOINGCTNG TOVS Yo KAOe TepinTmon.

Baokdg 6toy06 kdOe ahydpBpov avalntmong kot ta&vounong eiva n toyvtn-
ta.. Ot 01dpopot akydpiBpot Tov £xovv oyedlacTEL H10POPOTOLOVVTAL VO MG
TPOG TNV ATOS0GN TOVG. ZVVNOWE 01 O ATAOl 6T GOAANYN ALY KO GTHV V-
Aomoinom &ivat ot AMydtepo amodotikol. 10 ke@dAoto avtd mapovoidloviat
avaALTIKA 01 o "KAaowkéS" pébodot avalnmong kot tavounong.

g OAeg TIG TEPUTTMOOELG Ta dedopéva etvat amodnkevpéva og mivakeg. Ot id1eg
OumG pEBodOL, e PIKPEG TAPAALAYES, LTOPOVV VAL XPTCLULOTOMB0VV Kol GE Og-
dopéva amodnkevéva o€ apyeia TEPLPEPELOKADV LOVAS®V amobdnKeELONG.

2V mEPInTmOT oV EYOLUE Evav Tivake amd douég, N avalntnon £ykettat
OTOV EVIOTIGLO £VOG GTOLYEIOV [LE GLYKEKPLUEVT TN EVOG TTEdIOV, EVD 1) TaEL-
véunon aeopd otn d1dtaln TV oToryeiwv Tov Tivaka pe Baon kdmoo and ta
EMPUEPOLG TTEDID TOV.

%S¢ Sopéc Sedopévwy Ba avapepBoups disEodikd aTo KepdAaio 18. H TTio aTrAr} dopr SeSopévwy Trou
utrooTnpicel n C gival o Trivakag.
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Auadikn avalntnon (binary search)

H dvadu avalitnon arotelel tov mo amodotikd tpdmo avalntnong, o onoi-
oG Opm¢ Tpobmofétel 6T Ta dedopéva etvar Ta&vopnuéva gite Kotd avEovaa,
elte Katd eOivovsa Gepd.

davraoteite va yhyvovpe 6TOV THAEP®VIKO KATAAOYO Yo KATTOL0 Ovopo. Agv
BaNTav kaBorov £Eumvo va apyicovie amd TV apyr Kot Vo Yl VOV LE EVo-EVal
T OVOLOTOL LLEYPL VO EVIOTIGOVUE AVTA TTOL oG EVOlapépel. AvTifET™S, av a-
KOAOVON GOV LE TNV EXOUEVT] TEXVIKT, O EVTOTIGLOG B0 lvat TOAD 1Tio Yp1yopog:

Avotyovie TovV KOTAAOYO TEPITOL GTAL LUGA, PAETOVLLE £val GVOLLL, KoL ATOPAGT-
Covpe v o0 TO TOL YAYVOLLE BPICKETOL GTO TPATO LIIGO T L TOV KOTUAGYOV
N 610 0e0TEPO. AV T.Y. 61N 6eMO oL avoilape vrdpyel o dvopa [amado-
movlog Ko epeic yyvooue 1o TaufoariAlng, Tpoeoavme T0 GVOLO TOL YAYVOLLLE
Ba Bpioketar 6T0 devTEPO KOLLLIATL TOV KATOAOYOL, LETE and To [lamaddmoviog.
[Maipvovpe Tdpa to d£HTEPO KOLLLATL TOV KATAADGYOL KOt KAVOVLLE aKPBAOS TO
oo EvromiCouie dniadn Lo cerioa ota o Tov Kot PAETOVLE GE TO0 TUN UL
Bpioketor To Gvolo mov Yy vouLE K.0.K. AVTo yiveTat cuvéyELa, KOBovtag ota
dV0 T KOUPATLO TOV WYAYVOLLE, LEYPL Vo KatainEovpe og pia pévo celida.
Avt 1 oeAida M Ba mepi€yetl To dvopa mov Yyvoue, 1 Ba cuopmepdvovpe OTL
TO OVOLLOL OEV VTLAPYEL GTOV KATAAOYO.

Oewpovpue 0 dutho- o . , )
pwTOg AsiTepog Tpitog Tétaprog "
vo mivaxa a. 10 0¢- £Aeyxog £heyxog £heyxog éheyxog Avalitnon Tou
’ 0] & apiBuou 135
cewv, 0 omoiog me- i ! ! U
, y all]| 12 12 12 12
plgxgl a‘KSpalODg a- al2]| 20 20 20 20
pOpovG e avéovoa  aBl| s 48 a8 a8
tofwopnon, katava-  ML© <L o 6

: , a[5]| 100 100 (& 100 A<M | g0
CT]TOUMS HEGOA GTOV [ 135 135 135 [«E 135 (eEetc M
nivako tov aplOpd el iso 150 <M g0 180 , ’
135. al8l| 19 196 196 196 H Tlueq £VT,(\)/I'IT|°'T']K5
al9l| 205 |¢& 205 [« 205 205 ot bean

H avalnmon yiveton

ndvto o€ Eva TUN A ToL Tivoka mov Eekvdiet and ) B€om mov delyver to A (A-
no) péxpt ) B€om mov deiyver o E (Ewg). Apywcd ta A kot E delyvovv oty
mpd™ (0) ko oty terevtaio B€on (9) Tov mivaka aviicTorya.

479



H yAwooa C og BdBog

else if (ar>a[meson])

return rbinary(a,mesontl,eos,ar);
else

return meson; «-— Mn avadpopikh TepiTTwan.

}

Mn avadpopikn TepiTTwan.
else _—

return —(apo + 1);

}

=" O1 TTapaTTdvw CUVaPTACEIS TIPOUTTOBETOUV OTI O TTiVAKAG a gival TAEIVOUNUEVOC JE
augouoa ogipd. Me eEAGXIOTEG TPOTTOTTOINTEIG, HTTOPOUV VO EQAPUOCTOUV KO OE TTi-
vaka Pe @Bivouoa Tagivounaon. Ze KABE TTEPITITwoN, OpwG, VIO VO EQUPUOOTEI
duadikn avalATnon, Ta dedopéva TTPETTEI va £fval TAGIVOUINHEVA.

I=5° 21N duadiki avalAtnon, To YEyioTo TTARBOC avadnThocwy O n oToIxEia gival logan.
MNa mapddeiypa, oe 8 oToixeia ival 3 (10g,8=3), evw og 1024 oToixeia eivar 10
(log21024=10).

Tagivopnon wuoalidag (bubble sort)

482

H ta&wopnon euoaiidog gival icog o mo amdog adyopdpog ta&vopnone. H
Aoy oty onola otnpiletan stvor 1 €€ng:

EeKwvape amd 1o TEAOG TOV Tivako Kot eEAEyyovpe avd (evyn o YeLTovikd KeAd
TOV (TO KAOE KEM LLE TO TPOTYOVLEVO TOV). AV £ivat G€ dLOPOPETIKT GEPE (amd
avt Tov BEAovLE) AVTILETAOETOVE TO TEPIEXOLEVO TOVS, OLOPOPETIKA TaL OLPT|-
voupe 0nmg ivot. Metd 10 TpdTo TEPAGHA, 6T KOpueN Tov Tivako Bo Ppedel
N wkpdtepn Tiun. To emdpevo "tépacua” yiverat yia Tig vrdAoumeg 0EGE1S TOV
nivako (TANV TG TPAOTNG,) Kot 610 TEAOG Tov Ba Bpebel ot devtepn BEom Tov
mivoKa 1 EmOUEVT] WL~

L ZEGYOG TIOU OUYKpiVETAl Zeiyog ot owoTh oeipd

KpéTSpn ’El},LT’]. Kébe i ZeOyog o€ AdBog oelpd
POpa 0 ENEYYOC EQUpP- 5-4 4-3 3-2 21§ 10

uéleton og ohodva - 8 : . @x
KpOTEPO TUMUO TOL o : 2y 122 :}x : :

) ] a2]| 2 2 2 Ly | 29 3 3
mivoKo, pe wforsks- Sl e | 7 ; 7 Z
opo KGBe Qopd M p- 13 5 7\> 9 9 9 9
KPOTEPN T VAL LETA- 157 7 \bx 13 13 13 13 13

KIWVElTOL GTN KOPLON|
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Zelyog o€ OWOTH OEIpd

[ Zeyog o€ AaBog ocipd
5-4 4-3 3-2 2-1 1-0
a[0]| 8 8 8 8 |i 8 KX
a[l]| 3 3 3 3 ﬂv 2 Cb 8
a2y 2 2 2 \:/ 2 b" 3 3
al3]| 9 ¥, | 7 7 7 7
al4]] 13 3 7\> 9 9 9 9
a[5] 7\? 13 13 13 13 13
5-4 4-3 3-2 2-1
a[l]| 8 8 8 8 R |
ap2]| 3 3 3 v | 3 8
a3]| 7 7T N 7 7 7
adll 9 Ny | 9 9 9 9
a[5]| 13 13 13 13 13
‘V
\
=
8
9
13

5-4
a[0] =)
a[1]| ]
a[2] |5
a[3]f =
a4l 9 L/
afs]| 13
ZxAupa 16.1
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.. Aev evotrioTnkav (euyd-
pia e AaBog oeIpd

Mpwro mépacua

(ouykpivovtal o1 B€geIg pvriung amo
TV 5 PéXPI TV 1 PE TIG TIPONYOUPEVEG
T0UG: 5-4, 4-3, 3-2, 2-1 & 1-0)

Aeutepo TEPaACUA

(ouykpivovral ol BEgEIS UvAung amoé
TNV 5 PEXPI TNV 2 PE TIG TIPONYOUNEVEG
Toug: 5-4, 4-3, 3-2 & 2-1)

Tpito mépaoua

(auykpivovTal ol BEaeIg pviung amo
NV 5 PéXpPI TNV 3 PE TIG TIPONYOUPEVEG
Toug: 5-4, 4-3 & 3-2)

Térapro mépaoya

(auykpivovTal ol BEgEI pviung amod
NV 5 péxXpI TNV 4 PE TIG TIPONYOUPEVEG
ToUg: 5-4 & 4-3)

MéyrTo Mépacya
(ouykpivovtal o1 B¢aeig pviung 5 kai 4
Kai TeAeiwvel n diadikaaia)

Taévounon wivaxa pe t uéBodo g "pvoaltioog” (bubble sort)
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Zuxva Aden

$ IIpoomabovpe va kdvovpe dvadikn avalntnon o mivaka Tov dev eivorl tadt-
VOUNLEVOC.

$ H ta&wvounon cvpporooceipdv tpoimodétetl ) obykpion tovg. Katd Adbog
YPNOOTOLOVLE TOVG GLYKPITIKOVS TEAECTEG > Kol <, OVTL TNG GLVAPTNONG
stremp() mov amoterel To PLOVO TPOTO GVYKPIoNS dVO OAPAPIOUNTIK®V.

AvaokoTtrnon KegaAaiou 16

»  Avalnmon sivor 1 dtodikacio EVIOTIGLOL eVHG GTOLYEIOD GE Lo SO dEd0-
HEVQV.

» X oeplokn avalnmon, o £Aey os TV d£00LEVOV YIVETOL LE TN OEPA amd TO
TPOTO PEYPL TO TEAELTOHO, £1G OTOV VO YIVEL O EVIOTIGUOG TOV TPOS avalnTn-
omn otoryeiov.

A7

H dvaowkn) avaliton propet va epaprootel LOVO G€ TaEVOUN LLEVO SESOLEVAL.

»  Toa&wopnon eivat 1) Stadtkacio Kot v omoia yivetat 1 Stdtoén KAmolmy de-
dopévov oe avéovoa 1 eBivovsa celpd.

» Hrta&wounon apOuntikdv dedopévov pe av&ovoa oelpd d10tdooeL To. d0-
péva omd 1o PIKPOTEPO TPOG TO UEYOAAVTEPO, EVD Ue @Bivovoa Gelpd ta oo~
TAooEL AVTIGTPOPQ.

»  Hto&véunon oheaptfuntik®v edopévmy S10TAooEL To OEG0UEVA. LLE ATTOAVTY
oApafpnTikn cepa.

»  Yrapyovv d1épopot adyoptOpol ToEvounong, LE SLopPOPETIKT TOATAOKOTNTO.
Kot amdSooT).

» O aiyopBuog pucaiidog (bubble sort) eivat o o dnpoeiing kot amAdg alyd-
pOpog ta&vounong, 10avikos yio pkpd TAN00G dedopéEVmV.

» O aiydpiBuog quick sort givar 0 mo TOAVTAOKOG, OAAG KOl O 710 OTTOS0TIKOG

oAyop1Opog Ta&vounong, 1wiaitepa OTav £xove LeYAlo TANO0C OE00UEVOV e

Tuyoio O1GTOPA TULDV.
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Aokioeig Kepalaiou 16

16.1 No ypagel Tpodypappa to onoio vo {ntdet po AéEn, vo taivopel Tovg
YOPOKTNPES TNG AEENG KOTA aAafNTIKY GEpd, Kot va TV epeavilel ot
006vn. INa Tapdderypa, av TAnktporloynOein AéEn ANANAX Oa eppavi-
oel ) AéEn AAANNZ. * &

16.2 No ypaget mpdypappa (1 cvvaptnon) mov vo tasvopel Katd advEovso
oAQapnTiKn S1atadn, S TPOG TO FEVTEPO YUPUKTN P TOVS, TIC GULLPO-
hocelpéc evog mivaka yapoktnpov 600 dactdoemv e 100 ypoupés Kot
40 otheg. * Kk X

16.3 Avvmnofécovpe 0TI GTOV TIVAKO YOPUKTIIPOV | eX VIAPYEL KATAYOPIGUEVT
n Aéén "XAPOYMENOZX", mo1o Ha stvai to epieyopevo tov mivako lex
UETE oo TV EKTELEGT] TOV ETOUEVOL TUNHOTOS KO *

int i=0,pl,p2;
char chl, ch2, temp;
chl=ch2=1ex[0];
pl=p2=0;
while (lex[1]!='\0")
{
if (chl>lex[i])
{
chl=lex[1];
pl=i;
}
if (ch2<lex[1i])
{
ch2=lex[i];
p2=i;
}
1++;
}
temp=lex[0];
lex[0]=lex[p2];
lex[p2]=temp;
temp=lex[i-1];
lex[i-1]=lex[pl];
lex[pl]=temp;

499



H yAwooa C og BdBog

500

16.4

16.5

16.6

16.7

Noa ypaeei cuvdptnon n onoia Oa tpocHitet Eva yapaktipa, moperPar-
AOVTag ToV 6T 6moTH ToL Béom, péca og Evav TaStvounuévo mivoka yo-
pakmpov. o mapddstypo, av o mivakog TeEPEXEL TOVG YOPAKTNPES
"ATTAKMX" kot o yapaxtipag mov tpdkettar va tpootedel eivoro 'E', n
cuvaptnon Ba £xel AMOTELEG O VAL TTEPLEYEL O TVOKOG TOVG XOPOKTIPES
"AITTAEKMX". H cuvdptnon va d€xetat 500 TapapéTpous: Tov Tivoko,
YOPOKTNPOV KOL TO AULPOKTIPO TOV TPOKELTAL VO TPOooTeDEl. * * K

[Towo omd T emdpeva aAnbevovy: *

O H dvaodikn avalnmon npodmofétel TaSvounpuéve S50 LEVA.

O Otdwdkacieg Tagvounong eivat yevikd ypovoBopeg o€ LeyaAoug mi-
VOKEC.

Q Xeéva peydro wivaka pe Toyaioug aptuone, n kaivtepn pebodog to-
Ewvounong gtvor n pébodog g puoaridag.

O Zeéva ootalivounévo rivaika 1 kaAdtepn pébodog tavounong
gtvou n quick sort.

O e évav mivoko pe toyaiovg apBpovg, n poévn pébodog avalnmong
elval ) GepLoK.

a H pebodog ta&vounong pusoarioag Paciletar 6Tt GUYKPION Kot OVTL-
uetdbeon yertovikav OEcewv LvipnG.

Q H pébodog ta&vounong quick sort Paciletor 61o dSoympiopod tov 0¢-
CEMV WVNUNG TOL TTivaKa pe Bdon pia T Sty mpicprov.

Noa ypaget mpdypappo to omoio va {ntdet ovopata Ko vo, To KaToympilet
o€ évav mivoka cupPorocelpmv. To Tpdypappa va £xet T duvatodTnTo
Katoydplomng to ToAd 50 ovoudtmv, aALd vo otapatd 6tay ovTi yio dvo-
po ot Ot omidg <enter>. TéAog, To TpdypappLa Vo EUPOVILEL TO OVOLLOL-
T TOV dOONKOV pE amOAVTN OAQPAPNTIKN GEpd. * * K

Aéxa aBANTEC TPOKPIONKAY Y10 TOV TEMKO TOV 0y®OVIGHOTOS plyng 0Ko-
vtiov. Kd&Be aOAntg piyvel £€1 foréc. Na ypapel mpdypapijio to omoio va
{nrdiet To ovOpLOTO KOt TIC PIYELS TV dEKN 0OANTOV Kot VAL To KOToymPi-
Cel og katdAnAovg wivakec. To mpdypappa vo epgaviCel pa Aota e o
ovépato Tov adAnToOV Kabhg kot TNV KaAvTtepn PoArn Tovug pe eBivovca
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Auvapiki diaxegipion HVAUNS
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H péypt otiyung expetdAievon e pvnung amd t C yiveron ite pe m xpnon
petafAntav, eite pe ) yxpnon mvakov. Ot petaAnNTég Kot o1 Tivakes pmopet
Vo VOl TPLOV KATNYOPL®V, 0vOAOYaL LE TOV TPOTO Kot T BEom mov dnAdvovtal:
» KoabBolkég

> ZTaTiKég

» Tomkég

Ot koBoAKES Kat Ot 6TaTUKEG HETAPANTES KATOAOUBAVOVY CUYKEKPIUEVO YDPO
oTN UVAUN Kot StnpodV To TEPEXOUEVA TOVG GE OAN T1) OLGPKELD TOL TTPO-
YPAppOTOG.

H kaTavour TNG MVAPNG TwV KABOAIKV KOl TwWV OTATIKWY UETARBANTWY AEyETAI OTA-
TIKA) KATAVOMNR, Kal 0 BE0EIC LvIUNG OEOUEUOVTAI KOTA TN GTIYMI TNG METAYAWTTI-

ong.

Ovtomikés uetafAntég (ov Acyovtan emiong owtduotes PETOPANTEC) decuelov
YOPO GTI| LV KoL SL0TNPOVV TO TEPLEYOUEVO TOVG OGO Olapkel 1 euPéretd
tovg. [ mapdderypa, dtav po Tomik petafAnt) oniwbel péoa oe pia cuvap-
TNOT, OEGUEVEL YDPO UVIUNG AVAAOYQ LLE TOV TOTO TNG. Oty 1 cuvapTnoN £mi-
OTPEQEL, 0 YDPOG TOV OEGUEVE 1| LETOPANTY omeAeLOEPDVETOL KOt TO TEPLEYO-
HEVA TNG YOVOVTOL.

H kaTavoun TG MVAKNG TWV TOTTIKWYV JETABANTWYV AEYETAI AUTOMATI KATAVOWM, KAl
01 BE€0EIG uvhPNG BeapEUOVTal TIPOCWPIVA (KATA TN 8fAWGCT] TOUG) KOl aTTodE0UEUO-
vTal MOAIG A&el n epBEAEIa TOUG.

"Etot, ov mpotdoelg

char a,b;
int num([100];

deopevovy 600 byte, yia Tig petafAntég a kou b, kot 400 byte (4 x 100) yio tov
nivaka num. Ot 0€ce1g avTég deceoVTOL TN GTIYUTN TG ONA®ONG KO AT0dE-
opevovtal POAG AEel ) epuPéreta twv pHeTaPANTOV.
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Av opmg, ylo mapadetypa, 0EAovpe Evav mivakao otov omoio va katoywpilovue
TOVG OPOLOVS TOV OVTOKIVATOV TTOL TEPVAVE UTPOSTA amd Eva onpeio Tapa-
THPNONG, TO EpAOTNUA fval TG0 peydlog Tpémet va gival avtdg o TivaKag.

Av tov opicovpe pikpo (m.y. pe 100 Béoetg), etvar mBavd vo unv enapket emet-
N pmopet va mepAcovY TEPIGCOTEP ALTOKIVITO. AV TOV OpIGOVLLE APKETH LLE-
Yaro, TpofAémovtag (av avtd eitvar dvvatdv) ) péytotn kivinon mov Ba pmwo-
povcape va Exovpe (m.y. pe 1000 B¢ceig), To mbavdtepo elvar va cmaTtaicov-
[e GoKomo Lvipn v onoio dev Ba YP1GLULOTOMGOVLE TOTE.

Mpétrel va £xoupe uttdwn o1 Oev gival duvaTd va PeTaBdAoupe To PEyeBOC eVOG TTi-
vaka. O TTivakag £Xel TTAvVTa TO HEYEBOG TTOU OPICOUNE PE TNV TTRPOTACH ONAWGTC TO-
u.

‘Eva aGALo mpdPAnua tpoxidmtel oty dev yvopilovpe to péyebog tov mivoka
otav ypdovpe to TpdYpopLLe, aAAG TO Yvopilovpe Katd TNV ®po EKTEAEONG
ToV Tpoypdpuaroc. o tapaderyua, uropet to Tpoypoapupa va (ntdet tov apio-
Lo TV HaONTOV Lo TAENG Kot HETA va BEAOVUE VoL OTIAEOLLLE EVaV TTiVoKOL [LE
160 OEoe1g 6oec 0 aplBpds v padntov. X1ig apywkés exddoelg g C, dev
Nrav SVVATOV VoL O1JAMCOLLE VOV TIVOKO TTOV 01 S106TAGELS TOL va, kaBopilo-
vtot and petapintés. Opmg, pe 1o mpodtumo C99 kot toug mivaxes petafintod
LKOVG TTOV 101 EXOVUE GLVOVTIOEL, TPOTACELS OTTMC 1) EXOUEVT:

int num|a];

elval amodeKTES, Kol VITAPYEL OLVATOTNTA Ol SIUTAGELS, KOl EMOUEVOS TO PEYE-
Boc¢ evdc mivaxa, va kabopilovtarl amd TiHég LETAPANTOV KATA TN GTLYUN TG
oniwong tov mivaka (osite Ilivaxes uetafintod unrxovs cel. 505). Kol moi
OUMC, oo TN oTryun wov Ha dNAwBel o mivakag, pe OTO1Eg TILES Kot vaL £XOVV 0L
SO TAGELG TOV, OEV UTOPOVUE apYOTEPX VO peTafdAovpe To péyefog Tov.

H AMon Bploketal 610 pnyovic o Suvaptkov KOTaUEPIGHOD LVIUNG TToL dtafé-
tern C.

H C pag epodiddel pe éva unxaviopé SUVOHIKAG KATOVOURG MVAKNG, KABWG Kal PE
OUVOPTACEIG HECW TWV OTTOIWV aUTOGS UAoTTOIEITAI. MTTOpOUUE VO BECUEUOUE TTE-
PICCOTEPN PVAUN OTAV TNV £XOUME AVAYKN, VO OTTEAEUBEPWVOUE PVIUN TNV OTTOIx
TTAéOV BeV XPEIalOUAOTE.
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H ocuvdapTtnon malloc()

#include <stdlib.h>
void *malloc(unsigned int size)

H cvvaptnon malloc() deopedetl and 10 cm-
po éva tufua (UmTAok) pvniung, peyéboug (oe
byte) 6co n TN g mapapétpov size. H
malloc() emotpépel g Ty ™ Sevbuvon
™G TPAOTNS BECTG LVAUNG TOL UTAOK TTOL Oé-
GLEVCE.

H ouvdpTtnon malloc() diaBéTel pia TTapdueTpO
TUTTOU UuNnsigned int KAl N TIPF TTOU ETTIOTPEME
eival évag deikTng (pointer) TUTTOU VOid OTO TUA-
Ja TO OTTOI0 OECUEUCE.

2TV TEPImTOOT) TOL OEV VILAPYEL OPKETY| OL0L-
Oéo1un pviun yio to péyebog tov TUOTOC, M
malloc() emotpepet ogiktn NULL. Ilpémer
TAVTO Vo EAEYYOVPE VT TNV TEPITTMON).

MeTaBAnTr deikTn
(pointer variable)

g=malloq(8) >
A P

005004

p[ oosood” |+

AiguBivoeig

pviApng
v

005002
005003
005004
005005
005006
005007
005008
005009
005010
005011
005012
005013

A

O ovvnOng tpomog xprong e malloc() paiveton 6To EXOUEVO TUN O KOOUKOL:

char *p;

p=(char *)malloc (8);
if (p==NULL)

{ T

Metarpotr Tou Oeiktn void Tou emaTpé@el N malloc()
o¢ OeikTn mpog dedopéva TuTrou char. Omwg 6a dolpe
apYOTEPQ , N HETATPOTTA TUTTOU TTOPET VO TIOPAAEIPOEI.

puts ("Aev undpxel opxetH pvAaun") ;
exit (2);

‘EAeyyog Tou deiktn Tou eméaTpewe n mallocy().

} /

gets (p) ;

Karaywpion Twv xapaktipwv Tou TTAnkTpoAoyouvTal,
07O XWPO PVAUNG TTou Beixvel 0 DeiKTNg p.

putchar (p[3]); <—

Epgavion Tou 4ou xapaktipa améd autolg Trou TTAn-
kTpoAoyriBnkav. O xwpog TTou deoPEUTNKE XPNaIHO-
TIOIEITaI WC TTivaKAC, UE Gvoua 1o Gvoua Tou OeikTn p!

Av BupnBode Aiyo T @rAoGoRin TV SEIKTAOV KO T GYEGT TOVGS [LE TOVS TTivaL-
Keg, ot mapactdoels p[3] kot *(p+3) etvor 16odVvopES Kot avapEPOVTOL GTO TE-
T0pTo 0md Ta dedopéva mov Eekvave and ) BEon dmov delyvet o delktng p.
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To mpdypappo apyikd {ntdet va TANKTPOAOYNGEL 0 ¥pNoTNG TO HEYEDOS TOL TMi-
vaka. Koatdmy, pe ypnon g calloc(), deopedet 1o ydpo Lvipung mov omontet
évag mivaxkog okepainv tov peyéBoug mov £dmaoe o ypriotgs. H dievbvvon mov
emotpepeln calloc() xatoywpiletar oto deikn p. O deiktng p aviipetomile-
o TAEOV cav Ttivakag pe T0oeg BEcelc, 660 To HEYEBOC TOL £0MGE O YPNOTNC.
O mivakag p yepiletr pe toyaiovg apBuote, ot onoiot kotdmy epeaviCovral
otV 0006vn. Téhoc, ne ypnom g free() o deopevpévog xdpog ameievdepmve-
TOL, KOl QUGIKE YOvovToL OAO TOV TO, TEPLEYOLEVOL.

Auvapikoi Trivakeg 800 d1aoTAoEWV

H onpovpyio evog duvapkoy wivako 00 daGTACEMY O£V E1VOL TOGO OTTAT V-
nm60eomn. O Adyog gival 0Tt dev apkel TAEOV 1) HEGHEVGT TOV UTALTOOUEVOD Y M-
POV UVAUNG, OAAG XPEOOUOCTE KOL £VOL LY OVIGHLO DITOAOYIGHOV oG BEong
HEG® 600 aplOUOdEIKTOV.

Ac vmobécovpe 611 HéAovpe vo Snuovpynoovpe duvapukd évav mivako

axepainv, dwwotdoemv 5 % 10, ue dvopa p. H Aoywn mov Ba akolovbncovpe
elvar 1 akoAovOn:

Apyd, Ba émpiovpyncovpe
SUVOLKG VOV TIVAKO OELKTAV

plo][0]
plO][2]
plOJ[9]

ot mivakeg tomov int, mévte ol 5000 |---»> ST TTTTTTTT1
4 r Ié w

Oécewv, pe dvopa p. Xe kabe _

0éon tov Tivoka deikTOV Qo ot eooo f-» S [ | [ [ [ [ [ ][]

Kkatoywpiocovpe ™ dlevbuvon p[Z]‘ 7000 r, % ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

evog mivaka 10 Oécemv, o onoi- =

0¢ 0o SeopevETal SUVOIKA. i eoo0 f> [ [ [ [ [ [ [ [ ][]

To &uhavd oyfuo  Seiyvet i o000 f-» S [ | [ [ [ [ [ ][]

TopaoTATIKE LTy T Aoyikn. H
KkéBe B€om Tov Tivako SEIKTMOV
p Ba deiyvel o éva TpuMuo pvung 10 Bécemv int, To omoio £xetl decpevtel
duvapkd. Xt 0écelg TV TUNUATOV  ovTOV  £yovue  TPOSPoom
ypNooToOImVTOG To Ogiktn p, oav wivako ovo dlactdoewv 5 x 10!
[Mopatnpodpe 6t o1 BEcel pvRUNG EVOG SVVOUIKA OEGUEVUEVOL TIVOKA dVO
JOTACEMV OV VOl KATAVAYKT GUVEXOUEVEGS.

pl4](0]
pl4l2]
pl4]le]
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AV eKTEAEGOVLLE TO TOPATAVO TPOYPAULLD., Oat TOPOTPNGOVLE OTL SOVAEVEL pLaL
xopd Kot ympic ™ petatponn tomov. H petatpont) tomov ypnoyonoteitor dote
va glval To TpIYPaUILd oG CLUPATO LE TOVG TEPIGGOTEPOVG LUETAYAMTTIOTES,

Ko wWaitepa pe Toug peTayAmTTiotég g CH.

Anuioupyia SUVOMIKWY TTIVAKWYV

Auvapikoi ivakeg piag diaotaong

512

H onpovpyia evog duvapukot mivoka piog didotaong eival ToAD amAr] S10dko-
cio. Ot oLVVOPTAGELS OLVOIKNGC KOTAVOUTG LVIUNG EMMGTPEPOLY T 01eVOVVOT)
TOL TUNUATOS LVIAUNG TTov décpevcay. H exkydpnom avtig g dtevbuvern|g o€
éva dOgiktn pag dtvel ™ SLVATOTNTA VO XPNGILOTOLOVUE TO OETKTI] GOV TIVOIKOL.
To mpoypappo Tov 0KkoAoVOEL emdIKVIEL T ONUOLPYIC KL T XPNoN EVOG Ov-
VOUIKOV Tivako 6Tov omoio kotoywpilovrol Tuyaiot aptOuol.

#include <stdio.h> & | U\ U\ UG

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

{
int *p,i,n; [

printf ("Adoce &l&otoon mivoxo ") ;

scanf ("%d", &n) ; ﬁ

p=calloc (n,sizeof (int)) ;

17_dynamic_1d.c

O xpnotng TAnkTpoAoyei To péyeBog e B1a-
0Ta0NG TOU TTVOKA, TO OTT0i0 KaTaywpileTal o
peTaBAnTA N.

H calloc() deapelel xwpo yia Ty karaywpion n
akepaiwy. H digbBuvan Tou emMOTPEPE! KaTa-
Xwpidetal aTo OeikTn p.

if (p=NULL

{ (== ) \
puts ("Aev umdpxel cpket pviun") ;
exit (1) ;

}

for (i=0;i<n;i++)
plil=rand() ;

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

printf ("$d\n",p[1]);
free(P); <«—

‘EAeyxog Tou 6eikTn Tou eméaTpewe n callocy().

Kataxwpion n tuxdiwv apiBuwy, oTo XWwpeo
MVAUNG TTou deiyvel 0 deiktng p. AvTipeTwTI(oupE
T0 XWPO Cav évav Tivaka pe 6voua p!

Aﬁ

Epgavion Twv apiBuwv Tou KaTaywpiaTnKav.

return 0;

ATeAeuBEPWVET TO BETUEUPEVO XWPO.
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524

Méypt oTrypng, n Lovaodikn doun ded0UEV®V TTOL EYOLLE YVOpiceL eivat o Ttiva-
KaG. Ormivakeg omoteAoHV 6TOUTIKES OOUES KATOYMDPIONS OEOOUEVMV Kol EXOVV
éva peydio petovektnua: tpémnel va kafopicovpe 1o péyebog tovg otny mpdto-
o1 MA®GNG TOLG, Y®PIC va Exovpe TN dLuvaTOTNTA VA TO AAAGEOVE (avENGoL-
HE N LELWGOVUE) KATA T OEPKELD TNG EKTEAECTG TOV TPOYPAULOTOG,

To amotéleoua elvain ypron mvdkmv peydiov peyébovg, dote va eipaotes oi-
yovpot 4t Ba pmopovpe va amobnkevcovpe To peyoAvtepo mbavo minbog de-
dopévav mov Ba Eyovpe. Opmg 1 Adon avtr 0dnyel 6 VIEPKATOVALWDGT) LVT)-
UG, M 0Tola TIG TEPLOCOTEPES POPES deV elvart amapaitntn. Enxiong, av 6élovue
va 1 TN POVUE T OEGOUEVO TOV TIVOKO CUVEY MG TASIVOUNLEVE, 1] SlodtKacio
enavataSivopmong (1 mapepfoing) petd ard my npocHiikn kébe véov otoryel-
ov glvon apketd ypovoPdpa, Wiaitepa oe mivakeg peyalov peyébove. H Avon
OTO TPONYOVUEVO TTPOPATLLOTO ELVOLL 1) YPTOT] SUVAUIKAOV OOUADV, Ol OTTOTEG OE-
opevOLY PVNT OTaY TN YPEalovTal Kot TV anehevBepdvouy dTav OV TOVG &i-
vou e aapadtn . H ypnon duvopikdv Sopmv, ektdg amd 1o 0Tt AOVEL TO TPO-
BANpoL TG KOTAVOUNS LVNUNG, STVEL TN OLUVATOTNTO VO OLOTPOVLLE TO OEOOUEVOL
CLVEYMS TASIVOUT HEVA, AGTE VO UNV glval T amapaitnTeg ol xpovoPopeg oo~
dwkaciec avalnmong Kot Tagvounong.

To ke@dAato ovTo dev PILOS0EET VoL KAADYEL OAEG TIC OLVOLUKES SOEG OEOOE-
V@V, 01 0Ttoieg amd poveg toug Ba amaitovcay Eva oAdkAnpo PiAio yio va avao-
nTuyfovv. Oa eEeTAGOVIE OUMG TIG TTO GLYVE XPNCULOTOLOVUEVES SVVOIKESG
dopég dedopévmv, ot omoieg eivar:

» Ot ovvoedepéveg Aoteg (linked lists)
» Ta dvadikd 6évopa avalnnong (binary search trees)

To dopkd croryeio TV SuVaKGV dopmV dedopEvarv gival o kKoppoc. M do-
un dedopévav amoteleitan amd moALoVS GuvoedeIEVOLS KO PBovS. Kdbe kopuPog
etvat éva GHVOLo TANPOPOPLDY TTOL TEPIEXEL TOGO TO. SEOOUEVA, OGO KOl TAN-
poPopies Yo TOV ETOUEVO 1) TOVG EMOHEVOLS KOPPBOVS. O UNYOVIGHOG SUVOLLIKTG
daxeiplong LVyUNG YPMNCLLOTOLELTAL Y10l TN OEGLEVOT) TG LLVILNG TTOL OTTOLTEL O
Kd0e kopuPog. H d1dtacn tov kdppov dtapépet avaroya Le To £100¢ TG doung
OedOUEVMV (GUVOEDEUEVT AOTA 1] OLUIKO OEVOPO).
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211 ouvoedeuéveg Aotec,

Mprog kopBog Aclrepog kbppog TeAeutaiog k6pBog
e Ene O e
k@be wopuPog &xer  évav el R N
e L . e

TPONYOVUEVO Kol EVay ETO- | A

pevo kOUPo (eKTOC QUOIKA  Zuvdedepéveg Aioeg

, , .-KOUBOG picag
amd TOV TPMOTO KOl TOV TE- L
Aevtaio). H doun tov dva- Koo, | o
, . . o | B
OlK®OV  JEVOPWV  SLOPEPEL. o S
Kdabe képPoc tov 8évopov Aapéva S
, , , Koppos | Koupog Koupog
pmopet va cuvoebet pe évav aporpd | 0 g
I3 e e . A
KO MB 0 ﬂ:p OC.; Ta aplGTSp A Tov Aedopéva Aedopéva Aedopéva
Kat évov KOpupo mpog ta de- Kafos
7 7. r L]
&6 tov. O mpmrTog KOUPog .
TOL 0£vOpoL Aéyetat KOUPOG o

"pilag". Avadiké BEvipa

2uvOedepEVES AioTEG

ATTAd ouvoedepévn AioTa (simple linked list))

H amAd cuvoedepévn Mota amotereital and otoryeio (képpovg, nodes) ta o-
mola mepiEyovy dedopéva. Kabe otoryeio g AMotog mepiéyet kot Eva Ogiktn o
omoiog delyvel 6to enduevo atotyeio g Alotag. Emopévmg, kabe otoryeio g
Motog amoteheiton and:

»  Totunqpa dedopévav, dmov kotoywpilovral Ta dd0UEVA TOL GTOLKELOL, Kot
» To deiktn Eropevog koppog, mov delyvel 610 endpevo ototyeio (kOpPo) g

Motag.
list_head
E XeipioTg AiaTag (list handler)

Mpwrog KRG AeUTePOg KOMBOG TeAeutaiog KOPBOG
;" .| Embpevog .| Embpevog .| Embpevog .| Emopevo 5 Agiktng
*~3»| AedopiEva | kopBog Aeopeva | kopBog Aeopeva | kopBog Aeopeva | kopBog Aedopéva | NULL

° P [ 3 [ 5 [ 3 °
Kepahr AioTag Oupa AioTag

IxAua 18.1  Anld ovvdedeuévn Aioto.
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p=list head; 270 Beikn p Kataywpiletal n iglBuvon Tou
hile (p!=NULL) TIpwToU K6UBoU TG AioTag.
{

printf ("sd\n",p->data); «—— qu)avli(ovwl T0 Bséqpéva TOU Il(épBOU Kai
aTo beikm p karaxwpideral n dielBuvon Tou

P=p—>next; €mopeEvou KOpBou. Autd emavahappaveral
} péxpl va @racoupe aTo TEhog Tng AigTag
(p==NULL).

}

H suvéptnon draoyilet 6An ™) AMota péypt va eVIOniceL TOV TEAELTALO TG KO-
Bo.

To emdpevo mpdypappo dSnuovpyet po amid cuvoedeuéve AMota e dedopéva
BeTucov¢ axépatovg aplfovc mov divovtat amod to yprotn. H dwdwkacio ota-
patdel LOAMG 0 ¥pNoTNG dMGEL apvNTIKO apBLL0, Kot TOTE elLpaviCeL e T ol
oA Ta dedopéva TV KOUPwV e Alotac. To mpdypalipa ypnotpomotet Tig Vo
GUVOPTIGELG TOV CVAPEPULLE TPOT)YOVLLEVOC.

#include <stdio.h> & — _ U\ m

#include <stdlib.h>
H Sopn Tou k6pRou TG AioTag. An-
struct node Moverar emiong o deikmg list_head o
{ omoiog Ba Oeixvel oV apyn (aTov
int Jat TpwTo k6PRo) G AioTag.
in a;

struct node *next;
}*list head;

void add node to list(int d);
void display all nodes();

int main (void)

H Sopn Tou kopRou g AioTag. An-
{ Moverar emmiong o &eikmg list_head o
int timi; omoiog Ba Oeixvel oV apyn (aTov
TpwTo K6PRo) TG AioTag.
list head=NULL;

while (1)
{

printf ("Adce dedouéva véou rdOuPou:") ;

scanf ("sd", stimi) ; ‘ﬁ Orav o ypiome Mooy
apvnTIKA TIEA, 1 ETAVaANTITIKY S10dI1-
if (timi<0) break; pVATIKN TIHN, N NTITIKA

Kagia oTapaTdel.
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add node to list(timi); // ToocBétel évar véo kéfo

}

display all nodes(); // Bapowilet Tig Tipéc O TV KOuBwy

return O;
}
H endpevn ovvapmon déxetar wg mapdpetpo Evav axépato apOpd kot mpo-
onafel va tov evtomicet ota dedopéva TG cuvdedepévng Alotac. H cuvdptnon
eMGTPEPEL OC TN éva deikTn oTov KOUPO G6TOV 0Toi0 EVIOMIGE TO dEdOUEVO,
drapopetikd (av dev 10 gvromioet) emotpépet Tiun NULL.

struct node *find node (int d)

{ 210 OEiKTn p KaTaKwpideTal n GietBuvan Tou
struct node *p; _— TIPWTOU KOWROU TG AioTag.
p=list head;
while (p!=NULL) ————— | EAéyyovral Ta dedopéva kGBe KoOuBOU peE TN
yoad aelpd. MoAig evromioTei To aTolygio emoTpé-
{ @eTal wg TIuA N dievBuvan Tou kdpPoU oTov
if (p->data)==d) return p; 0TT0{0 EVTOTTIOTNKE.
P=p—>next;
}
return NULL; <« Av dev eviomioTei To aToiyeio, emaTpéperal Tipr NULL.

}

I=” 210 TrTapadeiypata oTo TEAOG Tou Ke@aAaiou Ba Bpeite eTTITTAL0V KWAIKaA dlaxeipiong
ouVvOEDEUEVWV NIOTWV.

H ocvvdpton mov akoAiovbel daypdpetl Evav kKOUPO amd TV Kopuen g Al-
oTaG:

void delete node ()

{
struct node *temp;
// av n Afota elval kevh emiotpépel auéong
if (list head==NULL) return;
// omoBnkeUel mpoowplvd otn petoPAnty temp tn dLevbuvon tou deltepou KOuPou
temp = list head->next;
free(list head); = ATEAEUBEPWVET TO XWPO TNG
/* 0 xetptotig ¢ Alotag list head mafpvel og tipg uvrﬁ,uns Tou katahapBaver o
1 OLeGBuvon Tou PéXpL oTLypng devtepou kéupou, o omoiog Tpwrog Kopfog.

533



KepdAaio 18: AuvapiKEG doUEG BEBOPEVWV

Avadikd dévopa

To dvadikd 0évdpo amoteheitar omd Evav kKOpUPo mov anoteAel T pila Tov dEv-
dpov (root node), £Eva VITOOEVOPO aproTeEPd Kot Eva VTodEVIPo delra. Kabe
VTOOEVOPO elval Kot ovTO Eva dSvadko 0EvEpo, pe Tov koppo pilag Tov kot To
ap1otepd Kol T0 eEIO VTTOOEVOPO TOL.

tree_root . KOHBOG piCag
’ (root node)

o- > .
» Aedopéva

KépBog | Koppog
apioTepd | Oeia

aploTePd UTTOdEVEPO .0 O, | e 0egio umodEvopo
e T
Aedopéva Aedopéva
Koupog | Koupog i, KouBog | Koupog
apiotepd | deqial apiotepd | OeGid
: o, ..
‘‘‘‘‘‘‘ el A - A
Aedouéva Aedopéva Aedopéva
KouBog | Koppog Koupog | Koupog KouBog | KopBog
aplo.rspd degie apioTepd | Oegia apiotepd | OeGia
e y o ‘
MBoptve | e T

Kowpos | Koupog | <
apioTepd | Gegia

IxAua 18.9 H doun evog ovadikod 0évopou

KéBe xopupog tov dvaditkod dEvapov mepiéyet, eKTOS 0md TO TUNLLO SEOOUEVMV,
éva OglkTn TPog 10 aPIETEPO VIOOEVOPO TOV KAt £va ik TPOg T 0e£10. Ot
KOpPot ot omoiot dev Exovv VOOEVOPO ovopdlovTal @UALS TOL SVAOKOD dEV-
dpov.

H mpdofacon o€ éva duadiko OEVOPO YivETOI HECW EVOG DEIKTN O OTTOIOG TTEPIEXEI TN
dleuBuvaon Tou KOPPBou pidag Tou duadikou dévdpou (root node).

» "Eva dvaodikd 0évopo pmopel va glvat 4dg10, SNA0ON va. unv TEPLEYEL KOvE-
vav kopPo. Tote o deiktng o omoiog delyvetl otov kduPo pilag Ba mpémet va
Exer yun NULL.
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» Otav éva dvadikd 6évopo amoteleital amd Evav povo kopPo, tote avtog ei-
vat o képog pilag.

» HmrpooPaon o kaOe KOUPO TOL HEVIPOL YiveTOL LECH LL0G POVAOIKIG O1-
adpoungs, n onoia Eekvdier amd tov kKOpPo pilag tov.

> "Eva 6vaoikd 86vopo Exet péyeBog. To péyebog evog duadikov dEvopov eivar
10 TAN00G TV KOUP®V OV TEPLEYEL.

» Kdabe koppog tov 6évdpov €xet BaBoc. To faBog Tov kopPov givar | amd-
otaon Tov (og kOpuPovg) amd tov kopPo pilag Tov dEvdpov.

» "Eva 6v0dikd 6évopo Exet Yyog. To Dyog evdg dvadikol SEVOpOL ival TO
BaBog tov Babutepov KOOV TOV, ONAAOT TOV KOUPOL OV UTEYEL TEPIGTO-
tepo omd T pilo Tov dEVOpOvL.

Ag vmoBécovpe TO GLAOIKO O0EVOPO  TOL

oynuotoc, pe képpo piCac tov koupo 1.

To péye0og tov givon 12, 31011 amoteleiton
and 12 kopPovg.

To vYwyog tov elvar 4, SOt 0 mALOV
OTOLOKPLOUEVOS KOUPOS tov (0 12) améyet
téooeptg KOpPovg and t pilo tov (1). To
BaBog Tov kKOuPov 1 glvar 0, eved Tov KSUPov 6
etvar 2 (améyer dvo kouPovug amd ™ pila).

Auadika dévopa avalATnong
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Ta dvadwd 6évdpa avalnmong (binary search tree - BST) eivat pia cvykexpt-
pévn katnyopio SLASIKAOV 0EVOP®V, Kot £ival TOAD YPTCLLL GTOV TPOYPOULLLO-
TIopd enedn elvar eEpeTikd amodotikd 61 dladtkacio ovalntnong Kot tadt-
vounong tov képpov mov mepiéyovv. Ot teyvikég kot ot adydpduot wov Oa o-
vantuyBodv 6N GuvéyELa Tov KePaiaiov apopodv 6Ta SLAdIKE 0EVOpa avaln-

™mong.
H Aoyum pe v omoia givar datetarypévol ot kOPPot evag dvadtkov 0EVOPoL
avalnmong elvar n e€ng:

» 'Eva amd ta dedopéva tov kOpPov amoterel To KAEWSi pe fdon to omoio Oa
etvar dratetaypévo to dvadtkd dEVOPO.
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O\eg o1 cuvaptioeig £xovv vhomomBel cOLE®VA [LE GO AVAPEPALLE GTIG TPON-
yobvueveg evotnreg. To mpdypappa epeovilet opyikd Evo Levoy EMAOY®OV LEGH
TOV 0moiov UmopEt 0 YPNOTNG Vo EMAEEEL TV emBoun T Agttovpyia.

#include <stdio.h> 18_binary_tree.c

#include <stdlib.h>
#include <stdbool.h>

struct node <\

{ H Ooury node Tpoadiopiel ™

. Hop®n Tou KGBE KOpBOU TOU OEV-
int data; BpoL.

struct node *left;
struct node *right;

}i

struct node *root;

struct node *newnode (int num) ;
struct node *find(int key);
struct node *insert (int num) ;
void display (struct node *ptr);
bool rm(int key);

struct node *find left most (struct node *rt);
struct node *find right most (struct node *rt);

— Mpdabieg dnAwaeig ouvapTioEwy

int main (void)
{
char ch;
int a;
struct node *new;
root=NULL;

Epoavicel 10 pevou emAoywv
while (1) ﬁ eaierto !
{

printf ("0->Efodoc 1->Tpocbrkn 2->EUpeon ") ;
printf ("3->Alayooery 4->Euedv ton:\n") ;

ch=getch() ;
. | Tepipéver va amBei n emAoyr| Tou
switch (ch) LEVOU

{
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O mpopeTayAwTTIOTAG TNG C

Onwg &xernon avaeepbel oo TpOonyov eV KEPAANLNL, LEGO GTOV YO0 KMO1-
KO TOV TTPOYPAUHOTOS LG LTOpoVUE VO suumeptAafovpe 0o yieg (compiler di-
rectives) mpog tov mpopetayAmttiot g C. Ot 0dnyieg avtég dev glval otV
TPOYLOTIKOTNTO KOUUATL TNG YADGG OGS, OALA 0oTEAOVY TUT L0 TOV TTEPPEALO-
VTOG HETaYAMTTIONG. Exoupe 16N cuvavticel Kot ¥pnGUYLOTOMGEL TIG 00MYieg
#include ko #define.

Ot oomyieg exterovvtal and tov mpopetaylmttiot g C (C precompiler n C
preprocessor), £va 6Tédlo TPV EEKIVIGEL 1 O10OTKAGTO THG HETAYADTTIONG.

O 710 cLYVA XPNCYOTOLOVUEVES 00N YIS TOL TpopeTayA®MTTIOTH TN C glvat ot
) [
#include
#define
#undef
#if
#else
#elif
#endif
#ifdef
#ifndef
#error

Ormapandve odnyiec opilovrar ato apyikd mpotumo (ANSI) g yYAdooog Kot
vrootnpilovtot amd GAOVS TOVG LETOYAMTTIOTEG. Ne®TEPQ TPOTLTA, OAAL Kol
HUELOVOUEVOL LETAYAMTTIOTES, VTTOGTNPILOVY EVO EKTETAUEVO GET OO YLDV, OTIG
omoieg Opwg oev Ba avapepBoipe.

#include
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"Exovpe 0m ypnopomomoet Ty odnyia #include og OAa 6xedOV T TPOYPALL-
pato g C mov €yovpe Kataotpm®oel pExpL topa. I'vopilovpe 6t 1 0dnyia
#include ovvtdooceton pe Tov ETOUEVO TPOTO:

#include <apyeio> 1 #include "apyeio"



KepdAaio 19: O mrpopetayAwTTIoTAG TG C

O mpdTog TPOTOG 0pOpa G apyeia KepaAidag g mpokabopiopévng PLAodn-
KNG g C, evd 0 0e0TEPOC TPOTOG 0lpopd g Kb pag apyeio kepaiidag. Kat o
€vag Kot 0 GAAOG TPOTOG 0vOyKALOVV TO LETAYAMTTIOTN VO GUUTEPIAAPEL KOTA
™ AoM TG LETAYADTTIONG TO apyeio To omoio opiletar.

[No mapddetypa, 1o amotéAesia ™G TPOTUCG:

#include <stdio.h>

avaryKACEL TO LETAYAMTTIOTY VO, GOUTEPIAGPEL TO apyeio kepatidag stdio.h g
npokabopiopévng PipAodnkng, evd n tpotaon:

#include "mylib.h"

avaykalel To HETAYAMTTIOTH VO cOUTEPIAGPEL To apyeio mylib.h, amd Tov (510
(@AaKeAO 6TOV 01010 BpicKeTon Kot To TYaio apyeio (.¢) TOL TPOYPAUIUTOS LOC.
AVTOG 0 deVTEPOG TPOTOG PAG divel Tn duvatodTnTo vo kKaBopicovpe Kat T oo~
dpoun, amdALTN 1| OXETIKN, oTNV ontoia Ppicketal to apyeio. ['a mapdaderypa:

#include "c:/test/mylib.h" // 61ov 10 coyelo Pploketan otov gékedo C:/test
#include "../mylib.h" '/ btow 10 opyelo BplokeTorl OTOV TOONYOGIEVO QAKEAO
#define

Tnv odnyia #define v égovpe Guvovinocel eniong 6 TPOYPAULOTO TOV £XOV-
e ypnotponomost peéypt topa. H odnyia opilet éva avoyvopiotikd Kot évo 60-
VOLO YOPOKTNP®V OV B0l AVTIKOTAGTNGEL AV TO TO OVALYVMPLGTIKO KOTA TN dtat-
dkacia g petoyAdtTiong Tov myaiov koowoa. H cbvtaén g eivat:

#define avayvopiotiko yaportijpes

O mpopetayrottiotg g C aviikadioTd T0 avayvmpioTiKe e TOVG YapoKTH-
PES, o€ OO0 omnpeio Tov myaiov KOdKA Kot ov To Ppet. ZvviBwg xpnoipo-
noovpe v odnyia #define yio va opicovpe kdmotes otabepég tov Tpoypdu-
potdc pog. o wapdderypa, 6to Tpdypappo Tov akorlovbel avatifetatl 6to o-
vayvoptotkd SIZE n ryun 100. O popetayAdTTiong aviikabiotd 10 avoyve-
protikd SIZE pe to 100, oe 6moto onpeio Tov TPOYPALLLLOTOG KOl OV TO EVTOT-
oet. Avtd yiveton mpwv apyicel n Kovoviky| dtodtkacio TG LETAYAMTTIONG.

#include <stdio.h>
#define SIZE 100
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#include <stdio.h>
#define SIZE 1000

int main (void)

{ LNV TIEPITITWAT TTOU GTO AVAYVWPITTIKO
#$if SIZE>500000 4 SIZE éxel avareei Tipn YeyahlTepn amod
500000, n diadikacia PeTAYAWTTIONG
#error ToAU peyédo péyedoc mivoma OTAPATAE] Kall ERGAVIZETA TO PVUpC TTOU

#else akohouBei v odnyia #error.

int a[SIZE]; <
Ze avTiBe TEPITITWaN, N PETAYAWTTION

ouveyiletal kar dnuioupyeital evag iva-
..... Kag akepaiwv pe péyebog SIZE.

Atrooc@aApdatwon (debuaging)
[Ipdopata d1éBaca oe pio ONpOGiEveT) KATL TOL LoV dpECE TAPO TOAD:

O H/Y éye1 évo mAEOVERTIIHA Ko EVO. UELOVEKTIIUA.:
To mieovextyua sivai ot kavel axpifieog OTI TOY AEME!
ko to pelovexktnpa ivar oti kavet AKPIBQXY 6t1 tov Adue!

H aAnbeia etvar 61t Kovévag mpoypoppatictie, 660 KoAdg kat va givat, dgv
UTOpEl vaL @TIdXVEL TPOYPAUpOTO TOV OO VoL SOVAEVOLY OmpoPANUATIGTO OO
mv apyn. Kot dev avapépopot oe cuvtaxtikd Aabn, ta onoio 00Tmg 1) GAA®G TO
evtomilel 0 HETAYAMTTIOTNG, AALG GE AOYIKA GOAALOTO TO OTTol0 popet vol Ta-
AUT@POVV TOV TPOYPAUUOTIOTH (AALG KOL TO XPNOT) Yot LEYEAO YPOVIKO 016
oo pEpt va dtopbmOovv.

Ta Aoyikd opdAuaTa evioTifovTal KaTd TNV EKTEAECN TOU TTPOYPAUUATOG (run time),
OTTOU ATTAWG BIATTIOTWVOUE OTI TO TIPOYPAPUAE Hag OeV KAVEI AQUTA TTOU Ba ETTPETTE
va Kdvel!

H dwdikacio eviomiopod kot 016pbmong tov Aoyikdv Aabmv Aéyeton amo-
ocparpdtoon (debugging). Ot TPOYPOUUOTIOTES YPNOUYLOTOLOVV SLAPOPES TE-
YVIKEG Y10 VO, LTTOPEGOVY VO, EVTOTIGOVY TOL AOYIKG GQAApATO. ZVVIOmC Ol TE-
YVIKEG aVTEG TepAapPdvouy mpotdoelg e£6dov, ol omoieg mpoatifevtal oTovV
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Mapadeiypara

M19.1 Xto mpdypappa wov akorovbel ypnopomoteitar n odnyia #define yo va
opioel TOG0 avoyvVOPLoTIKA-0TAOEPES, 000 Kot LOKPOEVTOAEG. MeheTnoTe
TO TPOGEKTIKAL:

#include <stdio.h> & 19_p19_1.c

#include <stdlib.h>

#define PROGRAMMA int main (void)
#define PERIMENE system("pause")
#define OLA KALA return 0;

#define AKERAIOT int 4— | Opiojioi avayvwpioTIKiV-0TaBepiv

#define ARXH {;
#define TELOS };
#define ALLAXE GRAMMH printf ("\n");

#define PRINT (X) printf("%d",X); 4— OpIoHOi AVAYVWPIOTIKWV-HAKPOEVTOARY
#define GET (X) scanf ("%d", &X);
#define PROSTHESE ( ) (X)) +(Y)
PROGRAMMA int main (void)
ARXH {
AKERAIOI a,b,c; int a,b,c;
GET (a) ; scanf ("%d", &a) ;

scanf ("%d", &b) ;

GET(B); , c=(a)+ (b) ;
c=PROSTHESE (a,b) ; NpopeTayAwTTioTng printf("sd",c);
PRINT (c) ; printf ("\n");

ALLAXE GRAMMH; system("pause");
PERIMENE; : e
OLA KALA;

TELOS 7

O mpopetayrwttiotg g C, Tpv amd v Evapén g petayAmttiongs, Ho
OVTIKATOGTNOEL OAQ TO OVOLYVOPIGTIKG TTOL £XOLV OPIGTEL e TNV 0dnyia
#define, pe Tic cvpPoroocelpéc ol omoieg Tovg £xovv avatedel. Tic po-
KPOEVTOAEG YIVETAL EMIONG AVTIKOTAGTACT] TOV TOPAUETP®V. O KMOOWKOG
7oL O TPoKOLYEL PaiveTOL GTO OUTAAVO TAAIG1O Kot Elvail 0VTOG TOL TEM-
Kd O peTayAOTTIOTEL.

[Mapatpodpue dt1 pe ypnon g #define pmopovpe va aArdEovpe prikd
NV €IKOVA €VOG TPOYPAUUATOS Y®PIS Vo emnpedcovpe v ovcio Tov!
AvTd pepicéc eopég (Ot Oheg!) KAveL TOV KOOIKO TLO ELAVAYVOGTO.
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A6 1n C, otn C++

Metd and ™ omovdn cag ot C, 10 endpevo puoikd cag Pripa Oa eival oiyovpa
Lo YADGGO OVTIKEYLEVOSTPEPOVG TPOYPOUULATIOHOD. Me dedopévn T yvaon
mov amoktnoate padaivovtag m yaAwosca C, n C++ givon to mo gdvkoio Prpo
670 SVGKOLO SPOLO TOV BVTIKEWLEVOSTPEPOVS TPOYPOLLLOTICLOD .

Baoiopévn ot yAwooa C, n C++ avartoydnke and tov Bjarne Stroustrup ota
epyaotplo Bell, v mepiodo 1983-1985. Ilpwv and to 1983, o Bjarne
Stroustrup daVEIGTNKE TO AVTIKEWEVOGTPEPT YOPOKTNPIOTUKA TN Simula (n
omoia BempelTan N TPAOTN AVTIKEILEVOSTPEPNS YADGSO TPOYPOLLUATIGLOD) KoL,
oLVOLALoVTAG Ta e TNV amodoTikdTTA Kot TV gveMdio g C, onpovpynoe
pa ékdoon g C mov ovopdotnke "C with Classes". Avm anotélece Ty Tpm-
™ "nepoapotikny” ékdoon g C++, n omoio mpe TV TEALKT] TG OVOUOGia TO
1983. Ot ovveyeis Bertidoelg Kot TpochijKec o1 YAWGGO cuveyioTnKaY HEXPL
10 1997, ondte oprotikomor|dn ke o TpAHTLTO TS YADOCOS KOt TOTOTOONKeE
and debveig opyoviopong (ANSI, ISO K.AT.).

Apycd i C++ oyedidomike yio 1o Asttovpyko cvotnuo UNIX. Xvuepa ot dia-
(POPETIKES EKOOTELS THG YADOTOS KAAVTTOVY OA0 TOL AEITTOVPYIKA GUGTILOTO KoL
amoTEAOVV avaueiBola TNV ETIAOYT TOV TEPICCOTEPWOV EMAYYEALOTIOV TPO-
YPOUUOTIGTMOV Y10l TNV OVATTLEN TOADTAOK®V £@appoy®dv. Me m C++ ot po-
YPOUUOTIGTES UTOPOVV VO BEATUOGOVY TNV TOLHTNTA TOV TPOYPAUUAT®V TOVG,
KOl 0 KOOIKOG IOV Topdyovv umopel va emavoypnoipomon el mo gvkolra.

C++, n KAnpovouid amoé tn C

H C++ Eexivnoe og o enéktaon g C, tpocHitovtag oty TAEOV ONUOPIAN
0TI YAOGGO OVTIKELEVOSTPEPEIS duvaTdTTeS. Opmg 1 fdom g yYAdooG Kot
ot "mapadoctakéc" dopég g mapapévouy ideg dnwg g C.

Mrtropoupe Aoittév va ioxuploToupe 6T n C atroTeAei éva uttooUvoAo Tng C++. 'Eva
TPpoYypauua ypaupévo o€ C, ue eAAXIoTeG 1) KaBOAou alayég, Ba HETAYAWTTIOTEI
XWPIG TTPOBANUA aTTO OTTOIOVONTTOTE UETAYAWTTIOTH TNG C++.

2! Ta TepIoCOTEPA KEIPEVA TOU TIAPOVTOC KEPAAQioU TrpoépxovTal atré To BIBAI0 pou "H yAwooa C++ o€
BaBog", ekdodoeigc KAEIAAPIOMOZ, 2008.
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C++

XapakTnpioTikd TG YAwooag,

TT0U UAOTTOIO0V TOV NEa xapakTtnpioTikG TG YAwooag
QVTIKEIPEVOTTPEPN A
TIpOYPaNHATIONO '|
3 ~.. - ﬂ"
5~. — ,'é
apmm——
.
. v
o XapakmpiaTikd ¢ C Ta otoia
’/ ¢ xpnoipomololvral gt C++

Koivé xapaktnpioTika Twv 300 YAwoawv
IxAua 20.1  H oyéon twv ylwooav C kol C++

, M1 OVTIKEINEVOOTPEPRS YAWOo o

H C++, poli pe v Java kot C#, amotehovv Tic TAEOV SNUOPIAELS KoL yopal-
KTNPLOTIKEG YADGGES OVTIKEWEVOSTPEPOVG Tpoypappatiopov (Object Oriented
Programming, OOP).

Ol OVTIKELEVOOTPEPEIS YADGGES TPOYPOUUATIGLOD OIVOLV TEPIGGHTEPT) ELLPOL-
o1 670 0EQ0UEVA, TTAPA GTOV KOOWKA. To TpOYPOILO AVATTUGGETOL YOP® Omd
To AVTIKEIPEV TOV 0mapTiCOVV TO TPOPAN LA, KO TIC OLUOIKAGIES (TOV KOIKAL)
OV EMEVEPYOVV EMAV® GE AVTA TaL avTikeipeva. ['a mapddetypa, av O ape vo
avamTOEOVE £VOL TPOYPOLLLLO OlarXEIPLoNG EVOIKIOLOUEVOV QLTOKIVITOV, KAOE
avtoKivnTo oL eiyape Tpog evolkiaon Ba amotelovoe Eva avtikeipevo. H e-
Voikioien vOC aLTOKIVIITOV Oal YIVOTOWV LLE TNV EQOPLOYN Mo Stodtkaciog (pe-
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0000v) endvm ce V1O TO avtikeipevo. H emotpoen Tov avtokivi|tov amd Tov
TeEAATN TNV gTaipeia pe TNV EQaPUOYN (o AAANG pebddov, K.0.K.

H C++ vroompilelt TAps to Pactkd YOpaKTNPLETIKE TOV OVTIKEYLEVOGTPE-
@ovg tpoypappaticpod: Tnv EvBvidkmon (Encapsulation), tov lloAvpop@r-
o6 (Polymorphism), kot v KAnpovopwkétnyra (Inheritance). 'Evvoteg mov Ha
yivouv Katavontég apyotepa o€ aVTO TO KEPAANLO, Kot Bal avaAvBovv d1eE0dukd
o€ endpeva kepaiato Tov Piiiov.

To yopakplotikd ovtd TG YADGGOS, GE GUVOLAGUO LE TIG TEPAOTIEG SVVOTO-
TNTEG OV TTAPEYEL, TNV EVEMEL TNG, KL TNV amOO0GN NG, TV Kabiotodv o1)-
LEePO TNV TPOTI ETAOYT TOV TPOYPOULOTIGTOV Y10 TV KOTOOKEVT) LEYOA®DV
KOl OTTOLTNTIKOV EQAPLOYDV.

O OVTIKEWEVOGTPEPNS TPOYPAUUATICUOS GLYKEVIPMOVEL OAL T GTOLXElD TOV
JOUMUEVOD KO TOV TUNLLOTIKOD POV POUULATIGLLOY, KUTAPYDVTOGS TO YUGLLOL TTOV
VILAPYEL LETAED OEOOUEVOV KUl OLUOIKOCIDV, KUl EIGAYOVTOS TOPAAANAL VEES
EVVOLEG KOl P10l SLOPOPETIKT] PLLOGOPIG OGOV apOpd 6TO GYESIGUO KOl GTNV
AVATTUEN. TOV TPOYPULUATOV.

AVTIKEINEVOOTPEPNG TTPOYPOMMATIONOG
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Mia a6 T1g Kabnpeptvég pov cuvifeteg eivat va Tdyvem Tov Tp®vo Lo Ko-
0¢. Ac mpoomadncovpe vo avaldcovpe Atyo avt ) dadkacio.

H npdn vAn mov dabétovpe (ta dedopéva pag) ivar o kapés, n Chyapn, To
vepd, Kot To YéAa, amodnkevpéva 6To VIOLAATLIO Kol 6TO Yuyeio TG kovlivag
noc. Epeic maipvovpe to viucd mov yperalodpoocte pe ansvbeiog tpdoPoom oto-
VG 0moONKELTIKOVS LLOG YDPOLG KOt KAVOVLE TNV amapoitntn enesepyacia yo
va pTiaEovpe tov kagé pag. O ouykdtowds pag £xet kot ovtds tpdcPaon oto
1Ot VAIKA Ko gTidyvel Kot anTog Tov KopE Tov okolovbmvtag v idta 1) ota-
(QOPETIKN dadKaciaL.

IHapatnpodpe 0TL pe TRV TAPETAVO OLAIKOGIA ...

» Ta vikd pag (dedopéva) ivor extebelpiéva 6Tov 0molovonmote £l TPO-
ofaon 6Tovg amodnKeLTIKOVS Hag YdPOVS (VTOvAdTia, Wyuyeio). Me avtdv
TOV TPOTO UTOPEL VoL YIVEL AAOYIOTN YP1IOT TOV VAIKAOV KON Kot Y10, oo
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QopeTIKO oKomd (.. va Eodéyovpe Chyopn Kot YOAQ Yo TV KOTOGKELY|
eVOG KEIK).
H eneEepyasio Tov VAMKOV Yo TNV KOTAGKELT] TOV KAQE dgv Elvat oavtopLa-

TOTOMMEVT, Kot 0 KaBEVOS Hmopel va okoAoLOEL piol eVTEAMG SLOPOPETIKT
dtadwkacia.

Av aAhd&et 0 ydpog dmov amobniedovpe To vAKE (7). Ta falovue og GALO
VTOVAGTL), TPEMEL Vo aALGEOVLE Kat TN dadikocio eneEepyaciog OOTE va
T0 Ta{pVOLLE amd TO VEO OmOONKELTIKO YDPO.

2V mepintoon mov BELovE Vo OTIdYVOLLLE SLoPOPETIKA £10T) KOOE (TT..
KOOVTGIVO, pamé, E6TPECO), Bo TPEMEL KAOE POPA VoL YPT|GULOTOLODHE Ol
AQOPETIKT OladtKacio eneEepyaciag.

Av Bghncovpe va eTidEove Kapé Oyt 6To omitt pog, oAld o€ Evav AALO
YDPO, Bo TPETEL KaTapynV Vo LaBov e o0 gival o VALKA pag (To dedopEva
Hag), evd 10mG YPECTEL VUL TPOTOTONGOVLLE T1] OLOIKAGI0 KOTOGKEVNG
TOV KOQE OVOAOYOL LLE TIG OLVATOTITES TOV YMPOV GTOV OTO10 BPICKOUAGTE.
Mo mapaderypa, Oo axorovdncovpe olPopeTiky| dladkasio yio va (eoTd-
VOUUE TO VEPO OVAAOYO LE TO OV O XDPOS SLaBETEL VYPAEPLO, NAEKTPIKT
Kkouliva, 1 @oVPVo LUKPOKLUATOV.

Metd amd apretd Koapo VTOUOVNG, 1 Kotdotaon oev myouve dAro. [1dte ava-
KéAvmTo TNV TEAEvTOiO OTIYUN OTL TEAEIMOE 0 KAPES Y1OTL TOV £lye YpNOLO-
TOWOEL O GLYKATOIKOG OV, TOTE 1 LAy opn EMEON £QTIOYVE YALKO 1) OIAN LoV,
ka1 ote 0ev ERploka KaBOAOL Ta LAMKA ETELON amoPAcioe 1) KabapioTpla va ta
Baret og drapopetikd vrovAdnt. Kot dev gtavouv dha avtd, kdBe popd 0 KapEg
NTav SPOPETIKOG, eite Yiati Emepte Ayo mepiocotepn Cayopn, eite yloti oev
vroAdYIlo cmGTA TO YOAQ!

2KEPTOUOVY, AOUTOV, LNTIMG VITAPYEL KATO10 OVTIKEILEVO TOV VO, PTIOYVEL KOPE
Ko va pe Pydiet oamd dAn avt ) dwdikacio. Etot aropdoica va ayopdom pia
L0V Y10 KOQE Kol OUESMOS OAOL OV Ta TTPOPAN AT AVONKOV.

>

Ta viud TAéov Tav pésa otn unyovn. Kaveic dev giye mpocPacn og avtd
Kot Kovelg ogv dtavoeito va dtappn et T unyovn yio va Bydiet AMyo kagé 1
Coxapn.

[Toté ma dev ypetdoTnKe Vo Yyiyve o eival o Kapés, | {ayapr, 1} To Yol
N o punyovn amd povTn TG LLE EL00TOL0VGE OTAY KOVIELOV VO TEAELOGOLV TO,
VAKE OV TTEPLEYEL.
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» KdBe popd matovoa amidg TO KOV Kot 0 KapEg eTolalotoy ympig 1doi-
TEPO KOO KL, TO KLPLOTEPO, TAVTO e TIC (d1EG avahoyieg.

» H pnyoavn elye ™ dvvatdmro va Tidyvel kapé dtapdpov eddv. Eyd a-
TADG TOTOVGA TO CMGTO KOLUT, YMPIC VaL LLE amaofOAEL 1) S1LPOPETIKT o~
dkacio mov akoAovBovoe N unyavn Yo va eTidéet Tov Kaee Tov {tnoa.

» Kot poowd, dtav miyotva 6€ KATolov GAAO YMPO, ATAMS ETOLPVOL T LN)0-
v ot pov | epdvtiCa va vdpyet o akpBag idia.

ZuyxapnTtApIa, JOAIG avTIAN@OKATE TIG BACIKEG APXES KAI TO TTAEOVEKTA AT TOU
QAVTIKEINEVOOTPEPOUG TTPOYPANUATIOHOU.

KAdoeig kai avTikeipeva (classes and objects)

600

[Tapamnpodpe Tt amd TN GTIY LT TOL UTOPUCIGHLE VO KOTACKEVACOVLE (1] VA
aYOPAGOLLE) £VaL AVTIKEILEVO (KUQETIEPA) TO OO0 EKTEAEL TNV €pyacia OV
UEXPL TOPO VAOTOLOVGULLE L€ OMOCTOCHOTIKES O1adIKAGTIES, AVONKaAY TO TEPLG-
o0TEPA TPOPANLATO TTOV ETYALLE.

Mnrwg AotV 1] KAADTEPT TPOGEYYION KOl GTNV KATACKEVT] TMV TPOYPOULLLUG-
TV BploKketal oTn ¥pNon AVTIKENEVOV; To TPoypAULOTO LE TIG TOPUO0GL0-
KEG, OLAOKAGIOKES, TEXVIKEG TPOYPOUUATIGHOV piyvouv To Bapog meptocdtepo
OTIG S10dKOGIES, Tapd 0T OedOUEVA. AG EMONUAVOVLE ETIONG OTL O PLGIKOG
Kol 0 TEYVNTOG KOGHOG oToV omoio {ovpe givor o Kovtd 6t rhocopia Tov
OVTIKEWPUEVOGTPEPOVS, TAPA TOV S1OOIKOGIOKOD TPOYPOLUUATIGHOV.

Me pia kKAaoikry 108IKaolakr YAWooa TTpoypauuaTiopou, 611w n C, avaykaloua-
OTE VA TTPOCAPPOOOUNE TO TTPOBANUA TTOU KAAOUPAOTE VA AUCOUE OTIG BOUEG KOl
OTIG BUVOTOTNTEG TTOU TTAPEXEI N YAWOOA. ZTIC YAWOOEG AVTIKEINEVOOTPEPOUGS TTPO-
YPOAUUATIONOU KAVOUUE akpIBwg To avtiBeTo: Mpooapudloupe Tn YAWOOA Kai TIG
OOUEG TNG WOTE VA EEUTTNPETOUV OTN SIaXEIPION TOU CUYKEKPIPEVOU TTPOBARMATOG.

2TIC OVTIKELEVOOSTPEPEIG YADGGES TPOYPOUUUATICUOV OVTILETOTILOVE TIG O1di-
(POPES OVTOTNTEG TOV TPOYPAUUOTOSC OC avTiKeipEVa. O KOKAG TOV TPOYPALL-
potog kabopilel Tig dradikacieg mov enevePYoHV GE AVTA TO AVTIKEILEVO.



KegpdAaio 20: A6 1n C, otn C++

OvkAdoeig (classes) kot ta avrikegipeva (objects) stvat évvoleg v 6Tig omoi-
€6 Paciletor OAN N ELIAOGOPI0 KoL TOL YAPOKTPLOTIKA TOV YAOGCOV OVTIKELLLE-
VOGTPEPOVS TPOYPOLLOTIGLOD.

H kAdon (class) gival pia évvoia n otroia Tpoadlopilel Pia KATNYopPia avTIKEIUEVWY,
KOl TQUTOXPOVA TTEPIYPAPEI TO KOIVA XOPAKTNPIOTIKA TOUG.

[Ma mapaderypa, n kKAaon "Kapetiépa meprypdeet o Katnyopio GLGKELOV
Y10 TNV KOTOGKELY] KOPE.

XapaKkTnpIOTIKA KAl AEIToupyieg
NG kAdong "Kagemiépa”

KAaon: “Kmpampu >

EEEEEJ

A

AvTIKeipeva TG KAAong _'
Kageniépa / /

h 58

H kageTiépa Tou

H KageTIEpa TOU

H kageTiépa Tou

H kageTiEpa NG

omrioU Jou ypageiou Jou @iou pou @iAnG ou
Philips-M32 Ziemens-A4 AEG-CM Miele-MC
IxAMa 20.2 [lopdderyuo kAaons - n kAdon "Kapetiépa”

O)o ta avTikeipeva ovTig TG KAGOMG £X0VV KATO10 KOWVA YOPOKTNPLOTIKE Ko
Aertovpyieg. [1.y. OAeg Ol KAPETIEPES £XOVV YDPO Y1 VEPO, KAPE, YOI, Ko b
xopn. Eniong dheg drabétouv Aettovpyia yio va tidovv kagpé oKETO, YAVKO, Ny
pETPo. ‘Eva avTiKeipevo-KopeTIEPA £XEL ETOUEVOS KATOO Y OPOKTPLOTIKA
(xpoOua, VAKE, K.A.T.) Kot KAToleG AerTovpyieg, ol omoieg dwoyepilovral ta v-
AMkd yio vo tidEovy kagé!
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To avTikeipevo cout

608

To avtikeipevo cout eivat GuVOEdEUEVO e TNV TpoKaBopiopévn povada e£06-
dov, mov givar cuvnBmg 1 006vN. To avtikeipevo cout €yet pio €icodo. OTION-
mote ateilovpe otV £16050 TOL cout Tpowbeitat oty ££066 TOLv, Snhadn otV
00ovn.

‘E€0d0g Tou avTiKEINEVOU cout Eicodog oT10 avrikeipevo cout
oTnVv 086vn
o o
<" \Q_.—" m=ee- L €& -------( MNopdoTaon
. > 2
== '~ -> O TeAe0TAG Eloaywyng <<

To avtikeipevo cout akoAovbeiton amo 1oV TELEGTI| 160 YOYNG << K01 TNV 70~
paotacn mov BElovpe va eppoaviotel oty 006v.

O 1eheoTG E10AYOYNG << OTOGTEMAEL TO ATOTEAEC LA TNG TOPAGTOGN S TOL Bpi-
OKETOL 0&E10 TOV, 0TIV EI0000 TOL OVTIKELEVOL cout Tov PBpickeTon ot apt-
oTEPA TO.

210 TopUKAT® Tapddeyua, To adlpaplOuntikd "C++" arootéddeton oty gico-
00 ToL avTIKEEVOD cout, omoTe peaviletal otny £€£080 TOov, ONAAON GTNV O-
0ovn.

‘E€0d0g Tou avTIKEINEVOU cout

aTnv 086vn
C++ seme AT " "
‘ s~___-~, cout << C++
S "= => TeheoTAG EI0QYWYNAG

Mmnopovpe vo amocTeEIAOVLE TEPIGGHTEPES TAPACTAGELS GTO AVTIKEILEVO cout,
YPNOYLOTOLDOVTOG O10d0YIKOVS TEAEGTEG EIGAYWYNG. ZTNV 000v™ eppaviletar To
amotélecia g mapdotaonc. o mapdderypa, av ot TapacTdoels eivor pHeto-
BAntég, tote eppaviCetar oty 006vn 10 TEPLEXOUEVO TOVG, EVGD v gival apid-
untikés mpaels eppoviletal To OmOTEAEGA TOVG,.



KegpdAaio 20: A6 1n C, otn C++

270 TOPUKATO TAPASELY LA, ATOGTEAAOVTOL GTNV £IG0O0 TOL AVTIKELLEVOL cout
TPELG TAPOUGTAGELS (000 petafAntég Ko pio Tpdén). Znv 086vn Ba eppavictet
TO TTEPLEYOLEVO TMOV UETAPANTAOV, KOODG KOt TO ATOTEAEGLO TG TPAENG.

al 2 | bl 5 |

7 Jeiicout << a << b << ath

"= -3 TeheoTC eI0ayWYNC

[Tapatnpovpe 4Tt T0 OTOTEAEGLLOTO, TOV TOPACTACEMV ELOOVICOVTOL TO EVOL |LE-
Td 10 GAAO, Ywpic va eppavifovtol kKeva S10oTAHOTO LeTach Toug. To oynua
OV 0KOAOVOEL OelyVeL TO YEVIKO TPOTO ¥PNCTS TOL AVTIKEUEVOL cout.

A

~~~~~~~~~~~

< => TeAeOTAG EI0QYWYAG - > MapdoTacn

To TapoKAT® TUNHO KOOKO dELYVEL TN ¥PNOT| TOV OVTIKEWEVOD cout:

int a;
. a-t-2=17 b=7.5 c=A
Télog
float b; poypdppatog
a=15;
b=a/2.0;
C=IAI;

cout <<"a+2="<<a+2<<" b="<<p<<" c="<<c<<endl;
cout <<"Téroc\n";
cout <<"TIpoypdupotog"<<endl;

Ag avodldoovpe TV TOPOKAT® TPOTOOT:

cout <<"a+2="<<a+2<<" pb="<<p<" c="<<c<kendl;
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H yAwooa C og BdBog

H Tumiki BiIBAI0OAKN TG C

H tomikn Bipriodnkn e C neprrapPdverl kdbe 100vg GuVOPTNGELS, Ol OTTOiES
elvat opadomompéves Katd Katnyopieg kot SNADVOVTOL GE O10POPETIKA apyeio
kepalioag (header files). @cwprcaple TO YPNCUO VO OVOPEPOVLLE TIG GLVOP-
ToELS avaAoya pe To apyeio kepaiidag oto omoio dOnAmvovtal. ['a va ypnot-
LLOTTO|GOVLLE OTTOLAONTTOTE OO AVTEG TIG GUVAPTNGELS, o TPEMEL e TV 0o yia
#include vo cuumeptldfovpe GTOV KOIKA TOL TPOYPAULOTOS TO apyElo KEPa-
Mdag 6mov dnAdveTAL.

2& opIopéva TTPOYPAUUATIOTIKA TTEPIBAANOVTA (6TTWG 0To DEV C++), 0pKETEC TU-
vapTtAoelg BIBAIOBAKNG dnAwvovTal, TTEPA aTTO TO APYEiD KEQAAIDAG TO OTT0I0 KaBO-
picel To rpdTuTTo ANSI, Kal oTa apyeia kepaAidag stdlib.h 1 stdio.h. Ze autA Tnv
TTEPITTITWAOTN, AV CUPTTEPIAGBOUNE TA aOYEI0 QUTE OTOV KWOIKA PAG, ETTAPKOUV YIa TN
XPAOoN TWV TTEPICOOTEPWY CUVOPTHOEWY BIBAI0BHKNG.

- m . owm

<ctype.h>

622

int islower(int c);

H ouvaptmon islower() emtotpépet un undevikn Ty av n TopauUeTpog ¢ gival
eCOC YOPUKTPOC, EVAD SoPOPETIKE emoTPEQPEL TN 0.

MNapddsiyua

To endpevo mpdypappa {NTdel GLVEELN XOPOUKTIPES LLEYXPL VO TANKTPOAOYN OEl
£vag KEPAANIOG YOPUKTNPUGC.

#include <stdio.h>
#include <ctype.h>
int main (void)
{
char ch;
do
{
ch=getch();
putchar (ch);
} while (islower(ch));
return 0;



Mapdptnua A: XuvapTtioelg BIBAI0BRAKNnG Tng C

int isupper(int c);
H ovvdptnon isupper() emoTpépet pn LNOEVIKN TN oV 1| TAPALETPOG ¢ glvar
KEPAAAIOG YOPUKTNPOGC, SLUPOPETIKE EMOTPEQEL TIuT 0.

int isprint(int c);
H ocvvaptnon isprint() emiotpépel un undeVIKN TN av 1 TAPAUETPOS ¢ gival
EKTUTIMGIHOG YOPUKTNPOS (CUUTEPIAQUPOVOUEVOD KOIL TOV SLOGTHUATOG), SLOPO-
petika emotpépetl Tiun 0.

int tolower(int c);

H ovvépton tolower() emiotpépet tov avtictoryo meld yopoKTipo TG TOPOLLE-
TPoL ¢. Aev VTooTnPilel EMANVIKOVE YOPOKTIPEC.

Mapddsiyua

H npdtaon,
tolower ('A'")

EMGTPEPEL TO YAPOKTIPO. ‘A’

int toupper(int c);

H cuvaptnon toupper() emoTpEpel TOV AVTIOTOLYO KEPAAIO XOPUKTIPO TNG
TOPUUETPOL C. Agv VTTOOTNPILEL EAMANVIKOVG YOPOKTIPES.

Mapddsiyua

H npdtaon,
toupper('a')

EMOTPEPEL TO YapaxTnpa 'A'.

<math.h>

double exp(double x);

H ocvvapmon exp() emotpépet T Paon Tov eLoIK®OV Aoyapifpmy e vyopévn
ot dvvaun e TopapETpov X (eY).

MNapddsiyua

H endpevn npdtaon kotaympilel oty petapinty £ my tipn e,
f=exp (4)
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double log(double x);

H ovvdpmnon log() emotpépet to puotkd AoydpiBuo g mapapétpov x. H ov-
VAPTNOT EMOTPEPEL VOO AABOVG oV 1) TOPAUETPOC X fvar pikpdTepn 1 iom

ortd 1o 0.
Mapddeiyua

To endpevo mpdypappo eLPovilel TOVG PLGTIKOVG AOYAPIOLOVE TV APLOL®OY aTd
to 1 péyprto 10.

#include <stdio.h>
#include <math.h>
int main(void)
{
int i;
for (i=1;i<=10;i++)
printf ("%d %f\n",i,log((double)i));
return 0;

}
Hopotnpodpe T petatponti tov i og tomo double GoTe va CLPEMVEL pe TOV
TOTO TG TOPUUETPOL TOV amaltel 1 suvaptnon log().

double log10(double x);

H cuvéaptnon log10() emotpéeet To dekadkd AoydptBpo g mapapétpov x. H
GLVAPTNON EMGTPEPEL UVVLA AGOOVG o 1 TaPAUETPOC X glvar pukpoTepn M iom
TOV UNdeVoC.

double pow(double x, double y);

H cvvapmon pow() emiotpépet v TN TG TPATNG TAPAUETPOV X VYOUEV
ot dvvaun g devTepNC TOPUUETPOL Y (XY).

Mapddsiyua

To endpevo mpdypoppo epeavilel Tic duvépeg tov 2 and 1o 0 éogto 7 (2°,2,..,
27).

2 >€ TTOAOUG PETAYAWTTIOTEG N METATPOTTR YIVETAI AUTOUOTA, KOl OEV gival aTTAPAITATN N XPrION TNG META-
TPOTTAG TUTTOU (type casting).
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#include <stdio.h>
#include <math.h>
int main (void)
{
int 1i;
for (i=0;1i<=7;1i++)
printf ("%d %$f\n",i,pow(2,1));
return 0;

}

double sqrt(double x);

H ovvéptnon sqrt() emotpépet og Ty TV TETPaymvIKT) pilo TG TOpaUETPOV
x. H ovvépmnon emotpépet pivopo AaBovg av n mapdeTpos x etvor pikpotepn
amd 1o 0.

Mapddsiyua

O endpevog kdducag violoyilel tic piles ¢ eficmong B' Padpod ax’+bx-+c=0.
d=b*b-4*a*c;

= (-b+sqgrt (d))/ (2*
rl=(-b-sqrt (d))/(2*a)
prlntf("rl—/f r2=5%f \n",rl r2);

double fabs(double x);

H ocvvaptnon fabs() emiotpépetl v amodAvTn TN TOL 6£Kad1KOD aptpod X.
int abs(int x);
H ocvvaptnon abs() emotpépet v amdivtn Ty Tov aképaiov aplfuov x.

double sin(double x);

H ocvvdptnon sin() emotpépet To nuitovo e yoviog x. H tyun g x npénet va
d00¢l oe axtivia.

#include <stdio.h>
#include <math.h>
#define PI 3.141593
int main (void)
{
int 1i;
double rad;
for (i=0;i<=360;1i=1+10)
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H yAwooa C og BdBog

To oAokAnpwuévo repifaAAov Tou DEV C++

To DEV C++ givan éva oAokAnpopévo meptBailov avamTuEng yio Tig YAOGGES
C ko C++. Xpnowornotei to petayrottiot| GCC kol mapdyet 32umteg epap-
poyéc (Win32) t6co yio  ypapun eviod®v (console applications), 660 Kot yio
10 epairov ypapikav twv Windows (GUI applications). To wepidiiov
DEV C++ dwatiBeton dmpedy ota miaicio g yevikng adstag yprong g GNU
(GNU GENERAL PUBLIC LICENSE).

210 ovvodevuTtikd CD, aAld kol 610 dikTvaKd Témo TOov TAPOHVTOS BiPfAiov
http://c.bytes.gr, Oa Ppeite To TPOYpOLA EYKATAGTOONS TOV OLOKAN PWUEVOD
nepifairoviog DEV C++.

Ola ta Tpoypdupato mov vdpyovy ce ovtd o PifAio £yovv dokiaoTel 6TO
nepairov tov DEV C++.

Eykardaotaon tou DEV C+4

IMa va eykatooToETE TO OAOKAN-
pouévo  mepidiiov tov DEV
C++, ekteréate 1o apyeio devepp
_setup.exe amd TO GLVOOEVLTIKO
CD.

» Emiééte og yAdooo eykoTd-
otaong v EAAnvi.
» Emééte og TOmMo gykatdoTo-
ong Full.
» Amodeybeite tov mpotevoEVO
eaxero C:\Dev-Cpp yu v
EYKATAGTOON TOV TPOYPELULUOTOG.
Tnv npdt Qopd mov HBa ekterécete T0 TPHYpapLpa B Gag pOTNCEL TN YADGCH
tov mepPdAdovtoc. Av embopeite, emAéEte EAANvi.

To mepipairov tov DEV C++ d1a0€tel tn SuvatdTnTo UTOLOTNG GUUTANP®-
oG TOV EVTOAMV. AV emBueiTe TNV EVEPYOTTOINGN TNG, EVEPYOTOL|GTE TNV EML-
Aoyn code completion feature 6to TAOiG10 S1OAOYOV TOL Bol ELPAVICTEL.
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Mapdptnua B: To mrepiBdAAov Tou DEV C++

O1 Baoikég AsiToupyieg Tou DEV C++

211 cuvEKELX aVaPEPOVLE TIS Bactkég Aettovpyieg TOL TEPPALAOVTOC DGTE VO
umopeite povot oag vo dokipalete ta mopadsiyparo tov Bifiiov 1 Ta Tpoypap-
LLOTOL TOV KOTOGTPMOVETE LOVOL GOGC.

To mepBaiiov tov DEV C++ pog dlvel m dvvotdtmra va pTidyvou e T060 a-
TAQ TPOYpALLoTa He Eva mnyoio povo apyeio, 060 Kot TOAOTAOKES EQOPLOYES
(épya) pe moALd myaio apyeio.

Anuioupyia a1rAoU TTPOYPAMMATOG E VA TTNYAio apyEio

ATI6 TV €TMIAOYN TOU Jevou: Ap-
x€io-Néo-TMnyaio apyeio

ATtro0ikeuon Tou apxeiou

Mpoocoxn Tpétrel va dobei woTe
Va aTToBNKEUTEN TO APXEIO WG TTN-
yaio apxeio Tng C.
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