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ITepieybpevo Touv podfuotog
o I'evixd mepl UTOAOYIOTWOV KU TEOYPAUUATIOUO) UTOAOYLOTMV
— Iotopun avadpouy
— H doyx| tou unoloyiot

— H ninpogopla otov unoloyioty

o Aoylouxd xau YAOOOES TROYPUUULATIONOD
— Arnoutrioelc and Wlo SLadLXAoTIXT YAWoOoH
TEOY POYLUATIOUOV
— Exteléowa mpoypduuoto

— MetayA®dTTIoN MU GUVOEDT

o H yiwooa npoypauuatiopod C
— Ilpoypoppatictind mep3dhrovta yio tny C
— O petayhoTTioT|C gcc
— Ilopadelypato anAwv tpoypeauudtwy otny C
— Xopaxtnplotixd xo duvatotnteg g C
* MetafBAntée, otadepéc, TUTOL xaL ONAWOELS
* EVTOAEC avTIXATAGTAOTC, TEAECTEC XA TAPACTACELS
* H por) Tou ehéyyou
* Ao TEOYEAUUATOS, CUVAPTAOELS Xl EEWTEPLXES
ueToBAnTéC
EuBéieia xou ypdvoc Long HETIUBANTGY

*



O

*

*

S

*

Avadpou

Atevdivoelc Yéoewv pvnung, delxteg xon mivoxeg
Auvvouxr| 0EoPEVTT) UVAUNG

Yupolooelpéc

ITivaxec dewxToyv, delxtec o OelxTEC Kol TOAVOLAGTATOL
Tivoreg

Aelxtec 08 CUVAPTNOELS

Oplopata yeouunc eVIoAWY

Arnapriproeic, dopée, auto-avapopixéc douéc (Moteg,
dLuadLxd dévtea), evmaoele, tedia bit xou dnuovpyia
VEWY OVOUATWY TOTWV

Elcodoc xau éZodoc

Xelplopog apyeiwy

Hpoenelepyaothc tne C xon YaxpoeVTOAES

— Alyoprduol Tagvounone mvdxwy xou avalTnone o

Tivoecg

— Oonylec owoTtol mpoYEAUUATIOUOD

— XUy Va TpoypeauUaTioTXd Addn oty C

o BEpyaotnplonéc aoxroelc xau epyaciec yio xat oixov

EXTIOVNON



Ewcaywyixd Yepota
o ['evixd mepl UTOAOYLOTOV
o I'evixd mepl mpOYPUUUATIONOY UTOAOYLOTOV
o loTtopuxr| avadpouy
e Kdmnoia unohoylotind npofBArporta
o Ilcdc va pdoupe va mpoypouuotiCOVYE;
e I dour tou unohoyloTy
e H minpogoplor 6tov UTOAOYLOTH

o Aoylouxd xau YAOOOES TEOYPUUUATIONOD



I'evixd nepl unoAoyioTwV

o TToAOYIOTAC EIVOL EVAL TEYVNTO XATUOXEVACUN TTOU EYEL TNV
wovotnTa va eneéepydaleton €va oOVolo amd Oedopéva Tou

TOUL OlVOVTOL YO VO TTORAYEL TOL ATAULTOVUEVA ATOTEAéTUATA.

e To €ldoc tTne enelepyacioc Tou TEETEL var YivEL ETAVL OTA
dedouéva Tpoadloplleton and éva mpdypapijia e To onolo
€YOLUE TEOYODOTHOEL TOV UTOAOYLOTY| Xal TO OTolo
anoTeEAElTOL OO OTOLYELWOELC EXTENECLUES €VTOAES TOL Elvall

oe VEon vo PEpeL o TEPUC O UTTOAOYLOTAC.

o [ati ypetalopaote UTOAOYIOTEC;

— T ™ Yeriyopn extéheot) yeovoPBopwy aptiunTiny
UTTOAOYLOUV, YLoL TUEAOELYUA TOCO Elval TO 7, oV
L N T

— TNt Ty amodoTixy DL ElPLoT] OYXWOWY DEDOUEVWLY, YL
ToEAOELY o TEATECIUWY AOYOQLUCUOV.

— Ko yio ot 000 nponyolueva, TowTtdyeova, ylo ToRAdELY UL

GTNV TEOYVWOT) X0V,

o I cuyYpayn TEOYPOUUATWY VLo UTOAOYLIOTES AVOUPEQETAL |UE

TOV YEVIXO OpO0 TPOYPAUMUATIONOS UTOAOVITTWY.



I'evixd mepl TpoyYpthLATIOKOY UTONOYLOTWY

e TN YeEVIX)| TEPIMTWOT, TPOYEOUUATIONOS (EVHC UTOAOYLOTY)
elvon 0 copric xaoplopde plog dradxaciog, cov Eva cUVoAo
omo EVIOAEC (TO TPOYPAUUUA), TTOL TEEQLYPAPEL AETTOUEPMSC TA
BAnata Tou TEETEL Vo Yivouy yia vor emAulel Evar TpdBAnua

UTLOAOYLOUOU.

o To mpoypduuoTa ylot €Vol UTOAOYLOTH ATOTEAODY TO
Aoyrouiké tou (software), eved 1) GUGXEVY] TOU UTOAOYLOTY

elvar To vAikd (hardware).

o 'Eva mpdypauua Tpo@odote(ton o’ €va UTOAOYLOTH, AUTOS TO
extehel xou mapdyeL To amotEAEoUA TS ENLALCTC TOU

TEoBAYuaTOC.

o H cuyypayn evOc mEOYRIUUATOC Yo TNV ETLAVCT) EVOC
TeofAuatoc TeolmovETel TNy eMVONGCT EVOC adyopiluov,
ONAadY) plac oo xaoplopevne dladxaciog UEow VO
OUVOAOU EXTEAECLUWY PNUdTwY, TOU Elval EYYUNUEVO OTL
METE amd Eva menepaouévo tAfvog Brudtwy tou Yo

extehecVouv Yo tepuatioset.

o 'Tva mpdypauua elvar 1 dlatdTwor evog alyoplduou oe ula
CUYXEXQWEVY] YADTOQ Tpoypapuuatiopov.



Iotopuxry avadpown

"ABaxoc, cuoxeun) tpocVaapéoewy e uniitee (1000 n.X.)
O Mnyoviouoc twv Avtixudiewy (75 t.X.)

Muhammad ibn Musa al-Khwarizmi, npdteive v €vvola tng

Sradixaoioc yior autépatoue utoloytopous (800 w.X.)

My avixol unohoylotéc yia aptduntixolc unoloytouolc (Blaise
Pascal, Gottfried Leibniz, 170c awovoc)

Avorutix unyovn tou Charles Babbage pe mpdytn
npoyeappatiotela Ty Ada Lovelace (190¢ auhvoc)

Alan Turing, JepeAwTAC TV EVVOLOY TV aAYOpIUU®Y XL TOU

unohoytopoU, 1 unyavh Turing (1935)

MARK I, 0 mp®dT0oc NAEXTROUNYAVIXOC UTOAOYIOTNAS UEYAANC
xMpoxac, IBM, Harvard University (1943)

John von Neumann, deyeAwtnc ™ng TeEYOVOAUC APYLTEXTOVIXNAG

TV UToAOYLOTAOY (1945)

ENIAC, o mptdytog utohoyiotic pe Auyviec xevol, University of
Pennsylvania (1946)

IBM 7090, o npwtoc unoloyiothc pe tpavlicotop (1961)

IBM 360, o0 mpt)Tog UTOAOYLOTAC E OAOXATIEWUEVA XUXAWUATO N
toun (1964)

O npoownixdc unoloyiotic, to PC (1981)

Tim Berners-Lee, eionyoaye tnv 0€a ToU TAy*xOGULOL LGTOU GTO
dtadixtuo (1990)

Avémtugn xou dddoon tne xvnthc TnAepwvioe (teleutaia

dexaetion Tou 2000 cudva)



Kdnoita unoAoyioTixd mteoBARpoto

1Icde mpogxudary Tor AMOTEAECUATA TWY TUVEAANVILY
egetdoewy v tny eloaywyr og A E.L xoa T.E.L;

1Ide amogacileton av évag gortnthc Tou Tunuatodc pog Eyel

EXTTANPWOEL TS UTOYPEWCELC TOL Yot AMjdn Tou TtTuylou Tou;
T\ @bp0o Vo TANPWooLUE PETOC;

IIé¢ vmohoylotnxe 10 TEAXO TOGH TANEWUNC OTOUC
TeheuTaloug Aoy apElaoUo0S TNAEQWVING, EVEQYELS XAl
VOPELONE IOV AAPBOE;

AEDOUEVLY TV AVOIAUTIXWY ATOTEAECUATWY GE XAe
eEXNOYIXO TUARA OTIC EOVIXEC EXNOYES, TOCOUC BOVAEUTES
exheyel To x&¥e xouua o xdVe vouo;

A€eBOUEVOV TWV ATOTEAECUATWY piag dNUuooxoTnone e£600u
(exit poll) oe emheypéva exhoyixd TUALOTI, TOC UTOPOVUE
va TpofAgdoupe To TEAXO TOCOOTO YHPwy o8 OAN TN YA
yior x&¥e xOUUA TTOU CUUUETEYEL OTIC EVVIXEC EXNOYEC;

IIcdc pmopolpe va mpoBAédouvue Tov xoupd otny Avrva yia
aOPLo 1) YL TS EQYOUEVES NUERES, DEDOUEVLV OAWY TwWV
ATOUTOVUEVOV UETEWPOROYIXWY OTOLYEIWY;

1Ié¢ yivovton oL XpATHOELS AEPOTIOPLXMY ELCLTNELWV;

1Ied¢ pumopolue Vo xXATACKEVAGOUUE TO XOAVTEQO WEOAOYLO

TEOYEAUUUOL YL TOL HAUAUATA TOU TEEYOVTOS EEAUNVOU;

To xohOtepo TEOYPOUUA EEETACEWY YL TNV EQYOUEV

e€etaoTinr| Teplodo;



ITog va pddovpe v tpoyeokhatilovuE;
o AUCTUYWC O TPOYPUUUATIOUOC DEV DLOAOHETL.

o Aev umopolye vo pddoupe va mpoypoupotiCovue
otofacovtac BiBAla yio TpoYPOUUATIONS.

o Acv ynopolye va udovue va mpoypappatiCouue yedpovtog

TEOYPAUUOTA OTO YoETl.

e O uodvog tpomoc va pddouue vo mpoypeauuatilovue elvon vo
YEAPOUUE TEOYPAUUATO GTOV UTOAOYLOTH, VoL To EXTEAOVUE,
va Bploxoupe ta A& mou olyouvpa €youue xdvel, va Ta
OLOPUMVYOUPE, VoL EXTENOVUE TIAAL TO TEOYQPAUUATO, VO
EavaPploxoupe Aadn, va ta 0LopUVOUUE TAAL, UEYEL VO
XOTUPEQOUIUE VO XAVOUUE TO TEOYPOULUOTE IS VO ETLADOLY
T TEOBAAUATA UoC OTC TIRETEL.

o Emuxoupxd, 1 aveyvmoT) Xou XATAVONOT) XUAOYPOUUEVLY,
TEXUNPLOPEVY XL 0PUWY TEOYPUUUATWY EVOL TAVTOTE

YENOUUN, OAAd amd puovn TN OV opxel.



H dopn Tou vroloyioTH

Kevtpikn povdda emeepyaoiag, o enclepyaotic
Mvnun, yio Tpocwevy| anoUNXEVCT) DEDOUEVWY XL
TEOY POULUATWV

Aevtepetovoa uvnun, ylo. Loviurn oamodixeucn dedOUEVLY
xat Tpoypapudtey (dloxol, dioxétec, Tawviee, CDs, DVDs,
XATC.)

Movddes ewddov/eEb660v, yia emixovmvio Ue Tov €€w xXOoUo

(TAnuTeolOY0, 006V, EXTUTOTAS, XAT.)

-

KENTPIKH | 00 00000
MONALA DR 00000
EMEZEPrAZIAT DR —

RS \/ MONAAES

,,,,,,,,,,,,,,, AEYTEPEYOYZA  EIZOAOY/EZOAQY

——————————————— MNHMH
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H nAnpogopio ctov untoloyioTy
o Avoaduxd Ynola 0 xon 1 (bits - binary digits)
e Bytes, 1 byte = 8 bits
o > UuBora, ASCII xwdwxol (A’ = 65, ’B’ = 66, ...)

o Yuothpata apldunonc
— OLAOLXO
— DEXAOLXO
— OXTAUOLXO
— Jexaeladxd

(01101101)5 = (109)10 = (155)s = (6D)16
0-2741-2641-2540-2441-2341-2240-21+1-20 = 109

o H uvAun elvar opyavwuevn oe cuveyr xeAd, ToL TO XxoEVaL
YopaxtnelCetan amod T Oevfluvor) Tou, xou uéoa oTa onold o
eNeCEQYUOTAC UTOPEL VO XATOY WPHOEL, AAAS xau va Otaf3doel

an” autd, TAnpooplec (dBuadixole aptipolc).

® TN 0eUTEEEVOVCA UVAUY, 1] ORYAVWOT OTO YOUNAG ETUINEDO
elvar Teplmou 6nwe xat oty (xVpta) WUy, oAAd ot
XOLTOY WENUEVES TANPOPOPRIEC TEOCTEAAVVOVTUL ATLO TOV
Yehotn péow apyeiwv (files) xou kataAdywy (directories), ¥,
xatd plo opoloyia, paxédwy (folders).

o Movddec u€tonong YwenTxoTNTaC UVARTNS
— 1 Kilobyte (KB) = 219 (= 1024 ~ 103) bytes
— 1 Megabyte (MB) = 229 (= 1048576 ~ 10°) bytes
— 1 Gigabyte (GB) = 239 (= 1073741824 ~ 10%) bytes
— 1 Terabyte (TB) = 240 (= 1099511627776 ~ 10'2) bytes



AoyLopuixd xo YAWOOCES TEOYERAAUATLIOUOU

o Aoylouxd cuoThPOTOC

— Aettoupyxd obotnua (Microsoft Windows, Linux,
macOS .. .)

— Metay wttotéc (gee, g++, ...)
— Kewevoypdpot (nano/pico, vim, ...)
o AoYLouXO EQURUOY®Y
o ['AOoGEC TEOYPAUUATIONOD YAUNAOU ETUTEDOU
— I'A\wooa unyavic
— Assembly
o ['A\cdooec mpoypoupatiopnod vhnAol emmédou
— Cobol, Fortran, Algol, Ada
— Pascal, C, Go
— C++, Java, C#
— Visual Basic
— SQL
— Prolog
— Haskell, Common Lisp, Scala
— PHP, Javascript
— Perl, Python, Ruby
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T xeeralopaocte and wio yAwooo
TEOYPAUULUATIOUOV;
o Mnyoviopoic yia glcodo (dedopévwv) xat €€080
(amoteheoudtwy)
Hopdderypo
ArdBaoce MioUé TraAAnAov
Trodéyioe Kpatnoeig

TroAoyroe Kalapo Moo
Extinwoe Kabapé Moo

o Awatunwon axolovdiog Brudtwy mpog exTéleo
Hopdderypo

‘Eotw Eva OpYoydvio Tptywvo ABI
e OpOn I'wvia oto A
Bnua 1: Troléywoe to Tetpdywro tng AB
Bnua 2: Troléyioe to Tetpdywvo tng Al
Bryjua 3: IlpéoOeoe ta Avo Tetpdywra
Bnjua 4: H Ilkevpd BI' IooUtar e tny
Tetpaywrikn Pila tov ArnoteAéouatog

o POAAEN TANEOYORLOY GTY UVAIT XL VAXTNOT) TOUS
Hopdderypo
Mio0és = 1500
Avénon = 0.04
Néog MioO6s = Avénon * Mioés + Mio9dg
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o ALapopoTolnon poric Tou EAEYYOU CUKPWVO UE SUVINXT
ITapdderypo
Av Katavilwon < 200
T6te Koéotos = 20
AAB G Kéoros = 0.3 * Katavdidlwon - 40

e AuvotdTnTa BLATOTWONS EMAVIANTTIXWDY OLAOIXACLWY

Hopdderypa:

Ap1duds = 1

Adporoua = 0

Evoow Apifucs < 1001
Adpoioua = Adpoioua + Ap19uds?
Aprués = Apiducs + 1

o Ilaxetdpioua oLYVA YETOWLOTOLOUUEVWY AELTOVRYLOV
Hopdderypo

Ta&wwéunoe(llivakag A)
Ta&rwwéunoe(llivaxas B)
Yvyxaovevoe(llivakas A, Hivaxas B, Hivaxag I')
e Metapopd tne poric Tou EAEYY 0L aAlol (TOAD omdvia)
Hopdderypo

Brjua 1: Av X = 30
Téte IInyyarwve oto Brjua 2

AMuds TInyarwve oto Brjua 4
Bnua 2: Extinwoe “ITpidvta”
Brjua 3: IInyawe oto Brjua 5
Brjua 4: Extinwoe “Ox1 tpidvea”
Brjjua 5: ...
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ITodg ®xaTtoao®keLVALOVUE EXTEAECLUO TEOY POULILOL;

2UVATWE, YEAPOUUE TO TEOYPGUUATE IS OE XATOLL YADOTOQ
Tpoypaupatiopnol vhnAol emmédouv, yio mopdderyua C.

It Aoyoug ebxohng cuUVTAENONG EVOC TEOYEAUMATOC, ElVOL
dovov va To €YouUE DLUCTIEOEL O TOAAG Tyaia apxeia
(source files), mou mepthopfdvouy kwdika (code) yeouuévo

OTN YAWOOW TEOYPOUUATIONOU TOU EYOUUE ETLAEEEL.

O petayrotriotis (compiler) eivon éva Tpdypoyupa oL
UETATEETEL ToL TNYala apyela oe avtikeipuevikd apyeia (object
files), ta omola elvan BlaTuTWPEVA GTN YAMOOA UNYOVAC TOL

enelEQYAOTY) TOU UTOAOYLOTY| UOC.

To avtixelevind apyelo 0ev elvonl GUECH EXTEAECIUA ATO TOV
eNeEPYOTY|, EXTOC TOU OTL TO xodEva am’ auTd Unopel va

UNV CUVIOTA EVOL TANIPEC TEOY POYLUOL.

O owdérng (linker) petatpénetl éva olvoro and
avTIXELHEVXS apyela, xadme xon Tuy oV PiPAoUnKes
(libraries) mou Yo tou doYolv, ¢’ éva exteAéoto apyeio
(executable file), To onolo enione elvar diatunwuévo oe
YADOGA UnyYovhc, dARE elvan GUECH EXTEAECIUO ATO TOV

eneepYUOTY.



H Siadixacio tTng RETAYA®TTIONS XA CUVOEOTNG

MHrAIO
APXEIO

#i ncl ude. . .
mai n()

t
printf(..
}

MHrAIO
APXEIO

#i ncl ude. . .
func(int x)

{

ANTIKEIMENIKO
APXEIO

10010101
01001001
00110001
11000010

ANTIKEIMENIKO
APXEIO

11010000
00000001
11010010

ANTIKEIMENIKO
APXEIO

11110011
00000011

BIBAIOOGHKH

00000011
11010000
00110001

EKTEAEXIMO
APXEIO

11010001
11001101
00100110
11000000
00000011

15



ITpoypappatiotind nepiBailovia yia tnv C

o Metaylwttiothc geec tne C, and 10 mpdypopua eAeL¥epoU
Aoylouol GNU, oe Aettovpynd cbotnua Linux | macOS

o IlepBdriovta mou unootneilouy Tov YETAYAWTTIOTH gec,
X4t oo Aettovpyxd cbotnua Microsoft Windows
— WSL (og Windows 10)
— Dev-C++
— VS Code
— Cygwin
— MinGW
o IlepBdriov Microsoft Visual Studio yie Windows, oAl

oev Ja yemnoironoindeil ot TAaloLa ToL

TALEOVTOG UALUNUATOS

16
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ITagadelypata xeNong Tov gee

gcc myprog.c
MeTay Ao TTION TOU TNYAUOU TEOYEGUUATOC MYProOg. C O

AVTIXELLEVIXO APYELO %ol XAN|OY) TOU GUVOETY] YL TNV

XOTOUOXELT) TOU EXTEAECIUOU TIEOYPIUUATOC a. out

gcc —0 myprog myprog.c
MeTayAodTTION TOU TNYAlOU TEOYPGUUATOC MYyProOg. C OF
OVTLXELLEVIXO OPYELD XAl XAY|OT) TOU GUVOETN Yol TNV

XOTOUOXEVT] TOU EXTEAECLUOU TEOYPAUUATOC MyPLOg

gcc —C myprog.c

Moévo yetayAOTTION ToU TNYAOL TEOYEIUUATOS MYProg. C
OTO AVTIXEWWEVIXO apYelo myprog.o

gcc —o prog myprogl.o myprog2.o -1lm

Movo xANoT TOU CUVOETY] YLoL XATUOKXEVLT) TOU EXTEAECLUOU

TEOYPOUUATOS Prog oo TO AVTLXELUEVIXE apyela myprogl. o
X0l myprog2.o ot TN ponuotixy Bi3Aodhxn (m)

‘AN\eC eVOLPEROUTES ETLAOYEC TOU gCC, EXTOC OmO TIC —0,
-c xou —1:
— TNt va xAnlel pévo o npoenelepyaotic, —E

— T vau maparyVel to anotéheoua oe yhwooo assembly, =S
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H yAwooa npoypappationo C

MetafSAntéc, otadepéc, TOMOL X ONAWOELS

EVTOAEC avTIXATACTAONG, TEAECTEC AL TUQAUCTACELS

H pov tou eAéyyou

Aoun TeoYEIUUATOS, CUVIPTNOELS X0l EEWTEQIXEC UETABANTES
EuBéieia xou ypovoc Lomng UETIBANTGY

Avadpou

Aevdivoelc Yéoewv uviune, delxteg xou mtlvaxeg

Avvopxy| 0EoUeVon) LVAUNG

YupPolooelpéc

[Tivaxec dewxToyv, delxtec o OelxTeC Kol TOALOLAGTATOL
Tivoec

Aelxtec 08 CUVAPTNOELS
Oplopata ypouunc eVIOAWDY

Arnopriunoeic, dopée, auto-avapopinéc dopéc (Moteg,
duadLxd dévtpa), evioels, Tedla bit xau dnuioupylo VEwv

OVOUATWY TOTWV
Elcodoc xau é€odoc
Xelplopoe apyeiwy

Hpoenelepyaothic e C xou YaxpoevToAéS
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Kaknuepa xoope tng C

/* File: helloworld.c */
#include <stdio.h>

int main()
{ printf("Hello world\n");

}

h
h

% gcc -o helloworld helloworld.c
./helloworld
Hello world

‘0,1 nepurheietan p€oa oe /* xan */ Yewpelton oyoho xo

0V hafBdveTton LTOYN amd TOV PETAYAWTTIOTH.

H ypouun #include <stdio.h> elvan odnylo mpog tov
npoenelepyacth Tne C va cuunepthdfel o’ exelvo to onuelo
TaL TEPLEYOUEVA TOL apyeiov emikepalidas (header file)
stdio.h, To omolo mMepEYEL YPNOWES ONADOELS YLt TIC
oLVAPTACELS EL5GJ0L /eEHBOVL.

Kde mpdypauua C npenel va mepleyel oxplB3me wio
cUVAETNOT UE Ovopa main, mou elvon ot and tnv onola Yo
apyloel vo extehelton To exTEAEOIHO TTEOY PO TTOU Vol
TpoxOeL and N YeTayAwTTIoN. L't To int otov oploud g

main, Yo yivel culATnon oe enduevn @don.

H printf elvou plo cuvdptnon e€6dou, mou otay xinvel,
EXTUTIOVEL O,TL TNE €xEL doVel yéoa oTic mapeviéoels, oTny
Tpoxelpevr mepintwon To adgapiuntikd ¥, ovpfolooeipd
(string) "Hello world" (ywelc ta "), axohoudolyevo oand
wlo olhary ) Yeouune (\n).



II6c0 siva To T;

/* File: picomp.c */
#include <stdio.h>
#include <math.h>

int main()
{ long i;
double sum, current, pi;
i=1;
sum = 0.0;
do {

/* Header file for standard I/0 library
/* Header file for math library

/* Denominator of current term
/* So far sum

current = 1/(((double) i)*((double) i)); /* Current term

sum = sum+current;
i++;

b

/* Add current term to sum
/* Next term now

} while (current > 1.0e-15); /* Stop if current term is very small

pi = sqrt(6*sum);

/* Compute approximation of pi

printf ("Summed %81ld terms, pi is %10.8f\n", i-1, pi);

% gcc -o picomp picomp.c -1lm

% ./picomp

Summed 31622777 terms, pi is 3.14159262

h

o To mpdypauua unoroyilel To m ye Bdor TN oelpd:

2 1 1

1 1 1 1 1 1

—==Stastaststaststams g+

6 12 22

32 42 52 62 7?2 82

e To #include <math.h> ypedCeton eNELOY YenoiLonoleitol

GTO TEOYEUUUA N LUNUATIXY CUVAETNON sqrt, ylo TNV
epeom teTpaywVixnc pllac. Ilpocoyn: Xtnv evton
LETAYADTTIONS ot oUVOEoTC (gec) ypeetdleton xou to —1m,
YL Voo cUUTERLANPUEL GTO EXTEAECLUO TEOYQEOUUO XA N
padnuotien BuBAodxn tne C.

20
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e To i cupBoiilel plo axepanar yetaBAnty) otnv onola Yo
QUAACCETAL, ONAXOT) OTNV TEPLOYY| TNG KVAUNS TOU TNG
AVTLOTOLYEL O PMETAYAWTTIOTAC, 1) T TOU TEEYOVTOC
TOPOVOUOOTY| XOTd TOV UTOAOYLOUO Tou adpolouatoc.
Anhoyvetan pe peyedoc long, MOTE VoL UTOROVY VAL
puAay Yol 6" authy axépatol weyédouc Touldylotov 4 (1 8)
bytes, Aol Touldyiotov uéypr To 231 — 1 = 2147483647 (¥

To 293 — 1 = 9223372036854775807). Av elye dnhwiel

amAGC cav int, unopel va meplopllopactay oe 2 bytes yia

=

@ONAET, dnhadh éwg To 21° — 1 = 32767, av xou oTouC

c0YYeovouc UTohOYLOTES, oL int elvar cuvAlwe Twv 4 bytes.

o To sum, current xou pi elvon yetaBAntéc yia ™ @UAAEN
TEOY LA TIXWY 0ROV, TOU UEYEL OTIYUNC UTOAOYIOUEVOU
adpolouaTog, Tou TEEYOVTOC OPOU TNC OELRAC XAl TNS TEALXNC
TEOCEYYLOTIXAC TS TOU T, avTloTolya. Anhodunxay cov
double ylol VOl £YOUUE ECWTEQLXY AVATORACTACT] TV
optIUOY aUTOY e peyarltepn axp(Beta (StmAr) oe dexadixd
dnolo, an” autrhy Tou Vo elyope av elyav dOnhwdel cav float.

o Me Tic evtoréc avtixatdotoonc i = 1 xow sum = 0.0,

OVOUUE UPYIXES TUIEC OTOV TEEYOVTO TULOVOUACTY| XAl OTO
UEYPL oTLYUNS ddpoloua.

o H oudda evtorddv yéoo oto umhox do {.......... } while Yo
extehelTol CUVEYWCS, 0G0 O TEEY WYV 6POC TOU alpPOoloUATOC
etvou peyehitepog and xdmoa endyiotn TR, v 1071° (=
1.0e-15).



o e xdle emavdindn tou pmhox do {.......... } while,
unoloy(loupe apyxd tov tpéyovia dpo tou adpolopatoc (to
npoUeua (double) oTo i UTdEYEL YOl VO LETATEATEL 1) TUN
Tou axepalov 1 oe mpoypaTixy) TN OLTANC axplfBelac, ety
CUPUETAOYEL oTNY apriunTixn Tedén). Metd npootiVetar o
TEEY WV 0po¢ Tou apolouaTtoc oTo PEYpeL oTyunc ddpoloua,
UE To sum = sum+current (cUVAYWC TO YPAPOUUE XL CaY
sum += current), xou TEAOC ALEAVOLUE TOV TEEYOVTA

TOEOVOUAOTH xotd 1, ye to i++ (loodlvopo ye to i = i+1).

‘Otav telewnoet o ynhox do {.......... } while, otn

METUBANTY sum UTdEYEL TO AUPOLOUA OAWY TWV OPWYV TTC

oelpdc Tou elvan yeyahitepol and 10715, Autd elvan nepinou
2

’ T / / ’ /

(oo pe 1o %-. Omote, yetd unohoyiloupe mpoceyYLoTIXE TO

T UE TNV eVIOA] pi = sqrt(6*sum) (dnhadr v/6 X sum).

Me tnv xAfomn tnc ouvdptnorc printf extun®veTal ToO
ATOTEAEGUOL. LUYHEXQULEVA, EXTUTVETAL O,TL UTIQPYEL UECAL
ot ", ahAd o1 Veom Tou %81ld extun@veTL 1) TN Tou i-1,
oo dexadixoc (d) oxépatoc peyédouc long (1) oe 8
TouAdyloToV Véoele, oTolylopévog 0eid. Enlong, otn véom
ToU %10.8f EXTUTWVETOL 1) UTOAOYIOUEVT TUY| TOU T, GOV
mparypotixoc aprdude (£) oe 10 touddylotov Yéoele, pe deid

otolylom, and Tic omolec oL 8 Yol TO XAACUATIXO UEROC.
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I'pdpte mpoypdupara C mov va vrodoyilovy e apketn akpifea
ta mapaxkdtw apoiouata. Mnopeite va PBpeite pue moioug
evorapéportes apruovs wolvtal,

1 1 1 1 1 1 1

1

Ep et et et gt
52:1_1+1_1+1_1+1_1+1_

1 2 3 4 5} 6 7 8 9

1 1 1 1 1 1 1 1 1
e R A TR TR AT

1 1 1 1 1
Si=ra Tt tsr i Toxa o

1 1 1 1
+ ...

55 = 3x3x4 Ax5x6 6x7x8 8xox10

1 1 1 1 1 1 1 1
56:1—44—2—44—?4—@4—?4—@4—%4—8—44—...

To 1010 ka1 yia to ywouevo:

2 2 4 4 6
P=—-—X—-—X—-—X—-X—=X
1 3 3 5 5

| S
X
| Co
X
©| co
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IT6te eivar Tto Op V66080 Ildoywy

/* File: easter.c x/
#include <stdio.h>

#define STARTYEAR 2010
#define ENDYEAR

int main

{ int year, a, b, c, d, e;
STARTYEAR ; year <= ENDYEAR ; year++) {

O

for (year

O Q& 0 T e
I

2025

year % 19;
year % 4;
year % 7;

/* Gauss method for Easter date computation */

(19*a+15) % 30;
(2%b+4*xc+6xd+6) % 7;

printf("Easter in the year J%d: ", year);
if (d+e+4 > 30)

printf ("

else

printf ("April %d\n",

/* Easter in May */

May %d\n", d+e-26);

/* Easter in April x*/
d+e+4) ;

Easter
Easter
Easter
Easter
Easter
Easter
Easter
Easter
Easter
Easter
Easter
Easter
Easter
Easter
Easter
Easter

h

in
in
in
in
in
in
in
in
in
in
in
in
in
in
in
in

the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the

year
year
year
year
year
year
year
year
year
year
year
year
year
year
year
year

% gcc -o easter easter.c
% ./easter

i 2010:
2011:
2012:
2013:
2014:
2015:
2016:
2017:
2018:
2019:
2020:
2021:
2022:
2023:
2024 :
2025:

April 4
April 24
April 15
May 5
April 20
April 12
May 1
April 16
April 8
April 28
April 19
May 2
April 24
April 16

April 20

24
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o To mpdypauua epoapuolet tn uedodo tou Gauss yio TOv
UTOAOYLOUO NS Muepounviac tou Ildoya to €tog year.
Yougwva ue authy, to Hdoya elvon otic (d+ e+ 4) Anpihiou
(v ) nuepounvia oty elvon peyohbtepn and 30, tote TEPTEL
wéoa otov Mduo), 6mou d = (19 - a + 15) mod 30,
e=(2-b+4-c+6-d+6) mod 7, a =year mod 19,

b = year mod 4 xou ¢ = year mod 7.

o Me tic Onhwoeic #define ......... Cnrdue amd Tov
npoenelepyacth Tne C va avtixataothoel Yéoa oto apyelo,
omou Beel To oLuPoro ou axoroudel To #define ye To
cLYPBolo mou elvar auéowe YeTd. 2TtnV TpoxelUevT
neplntwor, {nrdue va avtixataotodel Tto STARTYEAR pe 2000
xow to ENDYEAR pe 2015.

e To ymhox for ( Fy ; Fy ; E3) {.......... } meprypdpet Evay
Bedyo mou Vo mpenetl va extehecVel enavarapBavoueva. oty
apyloel ) extéleor| Tov, Yo exteAecVel ) eviohy) By, E¢
6cov 1) cuvinun o elvon akndvy), Yo yiver n tpéyovoa
enavaindn oto Bedyo. Me to téhog xdde emavdindne,
extelelton xou 1 evioAn) L.

® YITIC EVIOAEC AVTIXATACTACTC, O TEAECTNC % TUPLOTAVEL TO

uréroiro dalpeonc (mod).

o H douryif ( C ) Ey else Ey onualvel 6Tt Y€hovpe va
exteleaVel n eviohy (1 umhox eviohov) Eq, av n ocuvidixm C
elvar ohnOfc, Yy n evTorn) () umhox eviohdv) Fa, av 1
cuviixn C elvar Peudrc.



No xataoxsvacOel payixd TeTpdywvo 5 X H

/* File: magic.c */
#include <stdio.h>
#define SIZE 5

int main()
{ int i, j, k;

int x[SIZE] [SIZE]; /* The board to be filled
for (i=0 ; i < SIZE ; i++)
for (j=0 ; j < SIZE ; j++)

x[i1[j]1 = 0; /* Mark all squares as empty
i = (SIZE-1)/2; /* Go to middle
j = SIZE-1; /* right square
for (k=1 ; k <= SIZE*SIZE ; k++) {
if (x[i][j] '= 0) { /* If current not empty
i=i-1; /* Move one square up
j=32; /* and two squares left
if (i < 0) i = i+SIZE; /* If you are outside
if (j < 0) j = j+SIZE; /* go to the respective square inside
}
x[11[j] = k; /* Fill current square with number k
i++; /* Move one square down
if (i == SIZE) i = 0; /* If outside get inside
jt+s /* Move one square right
if (j == SIZE) j = 0; /* If outside get inside
}

for (i=0 ; i < SIZE ; i++) {
for (j=0 ; j < SIZE ; j++)
printf("%4d ", x[i][jl); /* Print out board
printf("\n");
}

% gcc -o magic magic.c

% ./magic
11 10 4 23 17
18 12 6 5 24
25 19 13 7 1
2 21 20 14 8
9 3 22 16 15

h
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o To mpdypapua epopuolet tn wédodo tou De la Loubere yia
VO XUTUOXEVAOEL VoL Jayxd TETEdYwWwVo b X 5 (1 wédodog
eapUOleTaL VLol TEPLTTO UX0C TAEURECS), dnAadT) éva Thalolo
ue 25 Yéoceic oe dlatasn TETPAYWVOL UEoa OTIC OToleg Elva
TonoveTnuevol oL apripol and to 1 €we to 25, ula popd o
xoEvag, EToL WOTE 08 XAVE YeouuY|, xdle oTHAN xow xdie
ula amd tic 0Vo dlarywvioug va Eyouue To (Blo ddpoloua
(ahdeLa, T600;5). To Ty meplypapy| tne wedddou oe pia
devdoyAwooa, delte Tov ahydpriuo 118, otn d6eltepn oehida
Tou http://www.di.uoa.gr/ ip/magic-sq.pdf. O
ahyoprduoc 117, otnyv mpdtn oeAlda ToU XEWEVOU aUTOU,
unopel Vo eQapUOcUEl YO TNV XATUCHELT] LOLYLXDV
TETEPAYWOVWY AOTIAC TAEUPAC.

o Me 1n 0fAwon int x[SIZE] [SIZE] {ntdue va deoueuviel
YWOEOC YL €va ddldotato mivaxa axepatwy x ye SIZE (= 5)
yveauuée xau SIZE othhec. Ilpocoyr: O ypauuéc xou ol
othhec aprduodvton and to 0 g to SIZE-1 (= 4). Me )y
exgppaor x[3] [1], urnopolue va avagepdolue oto otolyeio
Tou Beloxeton oty 4n yeouur xor 2n othin. Puoxd, otny
C unopolue va oplooupe %ol LOVODBLACTATOUS TUVOXES, AN

xou TVOXES UE DLAoTACT) MEYAAUTERT oo 2.

o Ilopatneriote ™ ¥pHon Twv eviohwy if. Aev umdpyel TuAU
else. Av woylel n ouviHxnY, extelelton N EVTOA (A urhox
EVTIOADYV) Tou axohoulel. AANde, o éheyyoc Tnyalvel oTNny
enopevy evioh). O teheotric = otn cuvinAxn TS TEWTNG
eviolic if onuaiver “Bidpopo” (éheyyoc av To TpéyoV

TETPAYWVIOLO Elval YEUETO).
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Mezatpon?] nelwV YEAUALATWY O XEQANALX

/* File: capitalize.c */
#include <stdio.h>

int main()

{ int ch; /* Be careful! Declare ch as int because of getchar() and EOF */

ch = getchar(); /* Read first character */
while (ch != EOF) { /* Go on if we didn’t reach end of file */
if (ch >= ’a’ && ch <= ’z’) /* If lower case letter */
ch = ch - (’a’-’A’); /* Move ’a’-’A’ positions in the ASCII table */
putchar(ch) ; /* Print out character x*/
ch = getchar(); /* Read next character */

}

% gcc -o capitalize capitalize.c

% cat capinp.txt

This is a text file with 2 lines to
test the C program '"capitalize.c".
./capitalize < capinp.txt

THIS IS A TEXT FILE WITH 2 LINES TO
TEST THE C PROGRAM "CAPITALIZE.C".

h

h

e H cuvdptnon getchar mapé€yeton and TNy mEOTUTN

(standard) BiBiodnixn ewoddou/e€bdou e C. AwafBdlel évar
YOEAXTHEA Ao TNV (0000 XAl EMUCTEEPEL OTO OVOUL TN TNV
axépona Ty Tou ASCIT xwdxod tou yopaxthea. Av dev
uTdpYEL dANOC YopoxThpac va dtBacTel, ONAUDY| pTdooEe
670 TENOC TN EL0ODOV, TOTE ETMUOTEEPEL OTO OVOUd Tne Wla
elowy| Tiun, to EOF, mou elvan #define'd oe plo cuyxexpiuévn

axgpota TN wEoa oTo apyelo emxepaiidog stdio. h.
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e H opdda evtorddv péoa oto unhox while {.......... } Yo
exTEAELTAL CUVEY WS, OGO UTEEYOUY XA AAAOL YUPUXTHPES YL

va Olo3doouue and TNy elcodo.

e H cuviun péoa oto if eivan plo Aoy} o0levén (teleotic
&&). Ta >a’ xou A’ elvon otadepéc yopoxTheo Xat LoolvTo
UE TNV ApIUNTLXT TUUY TOV XOOXWOY TwV avTioTolYwV
Yopaxthewyv otov ASCII nivaxa, dniodr a’=97 xou
A’ =65.

o To cuyxexpiévo npdypopua Bacileton otny undveor OTL
otov ASCII nivoxa ol xeqaiaiol Aativixol yopaxtripeg elivou
OE CUVEYOUEVEC VECELC XU OTL TO (BLO LOYVEL XA YLOL TOUC
neColc. Autd OVTLC oY VEL, YU AUTO XL TO TEOYEAUUULAL
dovielel owotd. o Ty petatponn evog neod yapoxthpo
oe xepahaio, dev ypeetdletan va yvwplloupe Tic axplBelc Tiwég
TV ASCIT %oy, apxel va yetatonicovye tov nelod

YopoxThpo xotd *a’=’A’ Yeoelc.

e H cuvdptnon putchar napeyeTton enlone and TNV TEOTUTN
BiBAoINun eloddou/e€ddou e C (elvon 1 “adehpR”
ouvdptnon tne getchar) xot 1 Agttoupylo Tne elvon v
EXTUTIWOEL 0TNY €£000 ToVv yapaxthea Tou onolou Tov ASCII

%06 dlvouue YEoa OTIC TAPEVUETELC.



MerofFAnteg, otadepeg, TUNOL X dONAwoelg otnyv C
o MetafSAnteg
— 2uuPoiixd ovouata Yo YEGELC UVARTC
— Anodixevon xat avdxTnor de00UEVLY

— Aw']xouv o€ TUTOUC

o Ytaepéc
— JUYXEXPUEVES TIWECS
— AvAxouv oe TOTOUC

e TUmnoL 0edouEVWY

— T axepatoug
* short int 7} short (cuvAdwc 2 bytes)
* int (ouvidwe 4, omaviotepa 2 ¥ 8, bytes, avdioya pe
T0 péyedoc AéEnc tou enelepyaoth)
* long int 7 long (cuvidwc 4, pepxéc wopéc 8, bytes)
* long long int 7 long long (cuvidwc 8 bytes)
— Tl yopoxthpee, ahAAd xon axepaloug
* char (1 byte)

— T mparypatixoie aptdpole (xivnthc UTOBLUCTOAAC)
x float (amifc axp(Betac, cuvidne 4 bytes)
* double (SimAric axplfBeloc, cuvidne 8 bytes)
* long double (exrewpévng axp{Belac, cuvidwe 16
bytes)

30



o Ilopadelypata otadepdv

— Axépauec otadepéc (Yewpolvton TOTOU int):
237, -12345, 22431L (to L ocuuBohiilet 6Tt emtduyolpe vor
Yewpnlel n otadepd tinou long), 0224 (0 oxTadxde
aptduoe 224), 0x1C (o dexaegadinde aptduoc 1C)

— LtalepES YapaxTHEA:
A’ (0 ASCII xdxde tou yapoxtheo A, dnhady 65)
’\n’ (0 ASCII »xwduxdc yior TV aAhayy| Yeouunc)
’\t’ (o ASCII xwdxdc¢ yiol Tov oTnhoYVORova, tab)
0 (0 ASCII xdxde tou yapoxtheo 0, dnhady) 48)
’\0” (o0 yopoxthpoc pe ASCII xwdixd 0)
’\145° (o yapoxthpoc pe ASCII xmdixd tov oxtadind
aptdud 145)
’\xA2’ (o yapoxthpoc pe ASCIT xwdixd tov
oexoe&adixd aptdud A2)

— Ytadepéc xivnthc uodlaotoric (Yewpolvtar TOTOU
double):

23.78, -1.24e-14 (dnhadh —1.24 - 107 14)

o Mia etduxy| xatnyoplo otodep®y elvar tor ahgoprdunTind M
oupBohooeipée (strings). Mia cupyfolooelpd eivon pio
oxohouvdio amd YapaxTAPES HECA OE ", Lo TOEADELY UL
"Hello world\n". Ilpdxeiton, ouolaoTixd, Yia €Voy Tivoxd
YopoxThpwY, ywelc Ta ", ue Tehevtalo otolyelo Tou v
70 *\0’ (TapdAo ToU BEV ONUELMVETAUL GTY] LUTUTLON TNG

oupoloocelpdc péoa ota ).
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Me plo 0MAWOoT EVNUERWVETAL O UETAYAWTTIOTAC YLO TNV
TEOVECT) LS VA YPTOLLOTOLNCOUUE OTO TEOY OIS LOC
xdmoLa | *ATOLES UETUPANTEC CUYAEXPLUEVOL TUTOV, TIC
OTOlEC UTOPOVUE VA AOYLXOTIOLCOVUE XL UE OTAVEPES TOU
TOTOU AUTOV, oy VEAOUUE, xal AvTIoTOLYEL O AUTES
xotdAnhec Véoeic pvune. Ilopodelypato:

int i, j, k;

char ch;

float x, y = 2.34;

long count, cost;
double pi = 3.14159;

To ovopato TV YUETABANTOV Uropoly Vo Tepthauf3avouy,
uExel 31 ouvohixd, neColc ol XEPANUOUS YALUNTNPEC,
oELIUOUC XOL TOV YOEOXTA _.

Aev emutpéneton 1 ypron deopevuévey Aégewy tne C (m.y.
if, float, for, XAT.) YL OVOUATO UETOBANTOV.

Aev givon xohd va opllovue UETABANTEC OTO TEOYPOUUATA
uac mou apyllouy amd _, ylotl TETOL OVOUOTY
YenothomolodvTal yio TIe HETABANTES and Tic BiBAlodxec xou
eVOEYETAL Vo ONuloveynUel TEOBANUAL.

HopdT elvon emiteentd, dev elvol Xahd ovouaTo UETABANTOV
VoL AmOTEAODVTOUL UOVO antd AEQPAAUMOUC YUQAXTHPES, YioTl
cuvdwe dlvouue TETOL OVOUATA OTIC CUUBOAXES oTadepEC
nou opiloupe pe #define, yia va Tic OloyeLpLOTEL O
TPOETEEERY AT THC.
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o X1 d0Hhwon plac axcpanag YETUPANTAC N wlog YeTOfBANTYHC
YOEAXTHE, UTOREL Vo TponyNUel o mpoodloptoThc unsigned,
TOU ONAWVEL OTL oL apLiuol Tou YUALCCOVTUL OTY) HETUBANTY

TeéneL Vo eppunveudoly cav Yetixol () undév).

e Av umdpyel otn 0HAWOT 0 TEOGOlOPLOTAC signed, 1 Oev
UTLEEYEL HAVEVAS, TO TEPLEYOUEVO TNS UETOPANTAC Vewpelitan
oxépalog Pe Tpoonuo (VeTind 1 apvntixd).

o Iloapadelypato:

signed char ch;
unsigned char uch;
short i;

unsigned long int k;
— 21 petofSAnTty ch guihdocovton apwipol and —128
(= —27) éwc 127 (=27 — 1), eved oty uch anéd 0 éwc
255 (=28 — 1)
— 2t yetoBAnTth 1 guAdocovton apriuol and —32768
(= —21%) éwc 32767 (= 21° — 1), eved oty k and 0 éoxc
4294967295 (= 2%2 — 1)

o X 0HAWOTN UETABANTAC, UE TAUTOYEOVY] 0P LXOTOINCT), UTopEl
va eapuocidel 0 TpoodloploThc const, Tou eEacaAllel OTL
N T e petaBAntrc dev Yo ahAdel. Tlopdderyyor:

const double e = 2.71828;

o [l yetofSAntég, otaepéc, TUTOUC Xau ONAWOELS,
AVOAUTIXGTERY OTIC Tapaypdpoug §2.1 éwe §2.4 tou [KR]. &

*Tio T ouvéyela, o cupfBohowédc [KR] S avapépeton oto BiBhio:
Brian W. Kernighan, Dennis M. Ritchie, “H I'h®ooca [Tpoypapupatiopol C”.
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EvTtolEg avTixatdoTooNG, TEAECTEG X

TP ACTACELG

Ot evtoléc o éva mpdypauua C, 0w xou oL ONAGOCELS,

TENELOVOUV UE €val EANANVIXG EpTnuaTind ().

‘Eva Boowd eldog evtohic elvat 1 evTolr) avtixatdotaons (1
xatd Ty o ouvi O opohoyia, eviodn avdideong). Eivan tne
wopphc: (uetofinty)) = (nopdotoon)

Miot eVTOAY aAVTIXATACTAONC EYEL CAUY ATOTEAECUA TOV
UTOAOYLOUO TN TWNAS TNS TopdoTaons oto 0el uéhog Tou =
xou TNV avdeor) TNe TWNS auThC ot weTaBAnTr oTo
APLOTERO UEAOC TOU =.

IIoAD cuyvég elvon oL apltdunTIXES TORACTACELS TTOU
TEPLYPAPOLY TRAEEC UETOED AXEQAUWY 1| TEAYHUATIXMY
METABANTAOV X GTAIERWV, HECK TWV JPLUIUNTIXWY TEAECTVY,
Onhad”y +, =, *, / xau % (undhoino dradpeonc).

Ipocoyr! Awipeor petall oxepalmy dlvel oav anoTtéAECU

To TNAixo tng dadpeonc.
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o IlopaoTtdoelc ToU EUTAEXOUY PETABANTES Xl OTAVERES
OLOPOPETIXDY TOTWV BIVOUY GOV ATOTEAECUA TUUT] TOU
“eupltepou” TUTou. T ToddeLy o, xdmolo dELIUNTLXY

Tedén uetald int xou double divel anotéheoua double.

o Avdeor plog Tiunc evog TOmou oe PeTaSANTY| dAlou TOTOU
EYEL OOV ATMOTEAECUO TN UETATPOTY| TNC TWNE OTOV TOTO TN
ueTaBANnTAC, lte ywplc andieia tAnpogoplag, elte ue
anwhela TANpooplag, avaAoYd UE TO OV O TUTOC TNC
METABANTAS EYEL TN BUVATOTNTO VO AVATUEAOCTHOEL TANPWS

TNV AVOTWEUEVT) TYLY).

e Pnt yetatpony| tOmou unopel va yivel EGw TpooupUoYNC
(cast), yio mapdderypa, ov 1 petoBAnTy 1 elvon axépatou
TOToV, 1) €éxgpoor (double) i avagepetor otV T TNC 1
ooy TEAYHATIXO apldud OimArc axplBeloc.
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o AVo moA) yeNowol TEAEOTES Elval Ol TEAEOTES LOVODLALC
avEnone (++) xou pelwong (==). ‘Otav epapudlovtal ETAVE
oe pla uetaBAnTy, elte ota aplotepd elte ota dedid TN,
€YOLV OV ATOTEAECUA TNV ALENoT, 1| uelwon avtloTtolya, Tne
TS NS petaBAnthc xatd 1. T mopdderyua, 1 oxohouvdio

EVTOAMYV

++y;

Yo EYEL oAV TEAXO ATOTEAECUO OL UETUBANTES X XL ¥ VA
EYOLV TEAXE cav TWES TIc 3 xou 8, avtloTolya. 2T0
TUEAOELY AL AUTO, BEV elye xdmota onuacio 1) TonodETNoN TV
TEAEOTWY ApLoTERPA 1| Oe€Ld TNC UETOPBANTAC.

o Extoc and autdvour eVIOAR, N EQUOUOYN TV TEAECTOV
novadtatog avénone oe Wl petaBAnTy, uropel va malet xon
T0 pONO TaPdoTAONG (1) TUARATOS TUPACTAONS). LNV
neplntwon auty, €xeL onuacio av 0 ovadlolog TEAEGTAS elval
TpoVepatixdc (aplotepd e HeToANThC) ¥ LeTadepatinde
(0e€Ld tne petofBAnTic).



o 'Evoc mpodepatindc tereotrc povadiatoag adénone 1 uelwong
oe ulo TopdoTaoT) UTOVOel OTL TEMTA TEETEL VoL YIVEL 1)
Tpononoinon e T e HeTaBANTAc (dEnon A pelwon,
avdhoya) xaw HETE va Ypnothonotndel ) TeoToTotNUEV TN
YLoL TOV UTOAOYLOUO TNS TWNASC TNS ToUEdOoTOOoNG.

o Evoc petadepatinde terectic povadiotag adénone 1
uelwone oe ulo TopdoTacT) UTOVOEL OTL TEMTA TEETEL VAL
Yenotporonvel n TpE€yovoa TN TN HETABANTAC YioL TOV
UTOAOYLOUO TNE TWNAS TNG TORAoTAONS %ol UETE VAL YIVEL 1
Tpononoinon e T e HeTaBANTAc (dEnon A pelwon,

AVIAOY Q).

o [lapdderyya:

X = 4;

y =7;

zZ = ++y;

y =2z - (x++);
z=x - (-=y);

T ty| Yo €xouy oL UeTOBANTES X, ¥ XU Z PETA A0 QWTEC
TIC EVTOAEG; ¢

*5, 3 xou 2, avtloToLy o
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IIoh0) cuyvd, otnv C, Vélouye va ehéyEouue xdmoLa
SLUVUNXY Xal AVIAOYO UE TO ATOTEAEOUA TOU EAEYYOU

(aAnéc 7N Yeudéc) va tpoPfolue oe xdmola EVERYELXL.

Ot cuvifxeg cuvATWS Elval CUYXEICELC TWWY CELIUNTIXOY
TOPOCTACEWY, HECW TWY CUCYETIOTIXMY TEAECTOV (1)
TENECTWY oUYXPLONG), Tou glval oL >, <, >=, <= == ({o0) xou

I= (SLdpopo).

IIio cdvietec cuviirec umopoLy va xataoxeLac Yoy anod
amhoVoTEPES PEOw TwV hoyxoy teheotdy && (KAT), || ('H)
xau ! (OXI).

OvolaoTind, ol cuVUAXES BeV elvol XATL DLAPOPETIXG ATO TIC
napaotdoelc. Mio ohnirc ouvirxn elvon plo TapdotacT pe
TN lon e 1, eved pla Peudrc ouvinun Yewpelton otL €yel
T 0. Avtiotolya, pla mopdotaor ye T dldgpopen Tou 0
unopel va TaU&el Tov poAo Wlog aAntolc cuVUUNG, EVE av 1)
TN e elvon 0, etvan toodvoun e wlor Yeudrn cuvdinn. Ta
TOEAOELY AL, YRAPOVTOS

if (myvar '=0) { ........
elvon axpBadc o (dlo ue to

if (myvar) { ........



o Mepuxéc popéc, clvar TOAD YENOLWO VA XAVOUUE TEAEELS O
eninedo bit yetald axepaiwyv TpoY (HeETABANTOY xou
oTtadep®y). AuTd ETUTUYYAVETUL PECK TWV TEAECTHOV

Tedlewy Ue bit, mou elvon ol

— & KAI

— |:'H

— 7 amoxhelotixd 'H

— <<: oMoUnor aplotepd

— >>: ohloUnomn oe&id

— 7! OLUTAIPWUO WE TEOC EVL
o ITopdoeryua:

unsigned char x;
= 178;

x & 074;

= x | 0xD6;

x ~ 104;

= x >> 3;

= x << 2;

~

Lo T < T R - A S
Il

’
A

Howa Yo elvon 1 Tehie| Ty TG LETIPANTAC X;

%179
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o Kdle dweinc teheothc (+, =, *, /, %, &, |, =, <<, >>) unopel
va yenowonotndel xau pe €va oOvtouo Teéno ot ulo EVIOAY
AV TLXATAOTACNC, WS EENC:

(HetaBAnty) (teleothc)= (mapdotaom)

Auth 1 evtoAr elvon 1oodUvaun e tnv:

(HeTafAnTh) = (uetoBAntr) (teheothc) (mopdotaom)
[N TopddeLypa, 1 EVIONY

sum += X;
elvar 1lo0o00vaun pe Ty

sum = sum + X;

o Mepuéc popeéc, elvol YENOWES XAl Ol TAPACTACELS UTO
cuvdxrn, cav TNV
(ouviixn) 7 (mapdotaon)y : (Tapdotoon)s
H tn authc tne mapdotaong elvol oty Tou EXEL 1
(rapdotaon) 1, oav 1 (cuvinhxn) elvon ahndnc (dnAadn, av Eyel
T OLdpoper Tou 0, VewpdVToc TNV W TUEACTACT, XL AUTY),
 auTh Tou €xel N (Tapdotaon)e, av 1 (cuvirxn) elvou
hbeudric (Onhady) iom ue 0). Iopdderypor:

z=(a>b) ? a: b;

Me tnv evtohy) auth), N Tun e z Yo yivel {on pe
MEYOAUTERY T oo TIC a xou b.
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H ypenomn Olapopwy TeAecTOY YECA OE Ul TORACTACT] LTOREL
VoL TPOXOAECEL GUYYUOT OTOV OVALY VWG T EVOC TEOYPSULUATOC
YioL To TS axplPBec Yo meénel vo unohoyloUel T NG

TapdoTAoNC, ONAADY| Yo TN OElpd Ue TNV omolo Yo TEENEL VoL

ePopUOcVOUV OL TEAEGTES, O)L OUWS XL OTOV UETAYAWTTIOTH.

T ey oUY CUYXEXPWIEVES TTROTEPAUOTNTES HETAUED TWV
TEAECTOV, AANEC TEPLOCOTERO X GAAEC ALYOTEQO

OVOUEVOUEVES, OTLOTE 1) CELRA EQUOUOYTNC TWV TEAECTOV Elvall
CoPnC.

Ye mepintwon mov YEAouue Vo ETBANOVUE CUYHEXPLUEVO
TEOTO EQUPUOYNC TWY TEAECTWV, TEETEL VO Y OTCULOTIOLOVUE
TaPEVUESELS, oxoua ot av elgaoTe BEBotol 6Tl O AATOLES
TEPLTTWOELS OV elval amapaltnTeC AOYW TWV TEOTEPUUOTNTWY

TWV TEAECTOV.

Duoxd, mpEneL Vo amopedyovTal UTEPBOAEC. 2NV EVIOAT
X =y + z*xw;

oev ypeldlovton mapeviEoelc av YEAOLUE 1) TOPACTUCT) OTO

0eld wéhoc va elvon my + (2*w) (AOYW TNG AVAUEVOUEVNC
MEYAANDTERNC TEOTEPAUOTNTOC TOL * EVAVTL TOU +, TOU OVIWC
woyVet). BéBoua, n napdotaon (y+z) * w elvon diopopetinn

and TNV TEOTYOVUEVY).



o Kdle evtoly| avtixatdotoons unopel va Yewentel xou ooy
TUEAOTACT) UE T QUTHY TNV TWNE TNS TURACTAOTC TTOU
avaéTovue oty HETIfANTY. 'Etol, o xopudc tou
Tpoypduuatoc capitalize.c

ch = getchar();
while (ch != EOF) {
if (ch >= ’a’ && ch <= ’z’)
ch = ch - (Ca’-’A’);
putchar(ch) ;
ch = getchar();

}
Yo UmopoloEe VAl YPOUPEL O CUUTUXVWUEVE W EEAC:
while ((ch = getchar()) != EOF) {
if (ch >= ’a’ && ch <= ’z’)
ch = ch - (Pa’-’A?);
putchar(ch) ;
X

IIpocé&te, OTN CUPTUXVOUEVY EXDOYY), TIC TAPEVUETELS YUPW
and TNV €VIOAY avixatdotaone ch = getchar (). Elvou
ATOEAUTNTES YIaTl 0 TEAEOTAC = €xel ueyalltepen

TpotepaOTNTA antd Tov =. Av dev Tic Balaue, TL Yo yvoToy;



o ['la EVIOAEC AVTIXATACTUONG, TEAECTES AL TUPACTACELS GTNV
C, uTdpyEL EXTETOUEVY AVAAUCT] OTIC TORAYEAPOUS §2.5 €wC
§2.12 tou [KR], mou cuvodebeton amnd mdpo ToANd

EVOLOPEPOVTA TLUEADELYOUTAL.

e Ernione, to Kepdhao 1 and to [KR] (oeh. 19-58) eivan pio
TOAD TEPLEXTINY| TEOTUPACKELACTIXTY Eloaywyr) otnyv C, mou
EUTAEXEL TOAAEC EVVOLEC Ol OTIOlEC AVAADOVTOL EXTEVECTEQA
otn ouveyela Tou BiBAlou. Eivou e€aupetind yerown n
ELCAYWYT AUTH, oV U1 TL A0 Ylo Vo TpooTadRoeL xavelc va
XOTAUASBEL ToL TEOYEAUUATA TTOU TTEPLAAUBAVOVTOL EXEL XU,

yiotl Oy, Vo QOXLUAOEL Vo AUOEL Xl TS AOXNOELS TOL.
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EVOgeon M.K.A. xou E.K.II. tTuyailwy aptduony

/* File: gcdlcm.c */
#include <stdio.h>

#include <stdlib.h> /* Header file for srand and rand functions
#include <time.h> /* Header file for time function
#define COMPUTATIONS 8 /* Pairs of numbers to compute GCD and LCM
#define MAXNUMB 1000 /* Maximum number

int main()
{ int i, m, n, large, small, gcd, rem;
long curtime, lcm;

curtime = time(NULL); /* Current time (in seconds since 1/1/1970)
printf ("Current time is ’%1d\n\n", curtime);
srand((unsigned int) curtime); /* Seed for random number generator
for (i=0 ; i < COMPUTATIONS ; i++) {
m = rand() % MAXNUMB + 1; /* Select 1st number in [1,MAXNUMB]
n = rand() % MAXNUMB + 1; /* Select 2nd number in [1,MAXNUMB]
if (m > n) { /* Which number is larger?
large = m; /* Larger is m
small = n;
}
else {
large = n; /* Larger is n
small = m;
}
while (small) { /* While small is not O
rem = large % small; /* Find remainder of large/small
large = small; /* New large is previous small
small = rem; /* New small is remainder found
}
ged = large; /* GCD of m and n equals to final value of large
lcm = (m*n)/gcd; /* LCM(m,n) * GCD(m,n) = m * n

printf ("GCD(%3d,%3d) = %2d LCM(%3d,%3d) = %61d\n",
m, n, gcd, m, n, lcm);
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% gcc -o gedlem gedlem.c

% ./gcdlcm

Current time is 1130666309

GCD(855,405)
GCD(125,139)
GCD(996,467)
GCD(191,890)
GCD(548,612)
GCD(378,531)
GCD(837,127)
GCD(938,656)
b

4

N OB R R = O

LCM(855,405)
LCM(125,139)
LCM(996,467)
LCM(191,890)
LCM(548,612)
LCM(378,531)
LCM(837,127)
LCM(938,656)

7695
17375
465132
169990
83844
22302
106299
307664

o [l tnVv elpeon Tuyaiwy (EVYUPLOY VETIXWY AXEPULWY,

Yenotdomnoteiton 1 cuvdptnor rand, n onola xdde Qopd Tou

xahelton emoteépel éva (Peudo)tuyaio aprdud. H

apyxonolnon e yevvAtplog (Peudo)tuyainwy aptdudv

viveton xaA@vtag T cuvdptnon srand, divovtde Tne cov

TOEAUETPO TNV TEEYOLCA YEOVIXT| OTLYUY, OIS AUTH

EMOTEEPETAL OO TN cLVpTNon time (N nopduetpoc NULL

Tou dlvouue otny time Yo culntniel oto LEALOV).

e ' tnv elpeom tov Méyiotou Kool Awapétn (M.K.A.)

000 aELIUMY, YETOWLOTOLOVUUE TOV ahYoptduo Tou Euxieldn.

Anhodr, Beloxouye to uTtdloito TNe dlalpeonsc Tou

UEYAANDTEQOU PE TOV WUXEOTERO and TOUS dpldoVC Xat

avTXHOTOVUE TOV PEYUAUTEQO UE TOV UIXPOTEQO, TOV

ULXEOTEQO UE TO LUTOAOLTIO TT|C Olalpeone xau

ETAVOAUBAVOUUE TN OLadIxacior LEYEL O UXPOTEQOS VoL YIVEL

looc ye 0. Téte o {nrovuevoc M.K.A. elvar o yeyahitepoc.

o [l tnVv elpeon tou E.K.II., yenowomnololue tn oyéon
EKII(m,n) - MKA(m,n) = m - n.
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H pof tou eAéyyouv onv C

o Onwc oc xdie yAwooo mpoypauuatiogol, €tol xou otny C,
UT8PYOLY EVTOAEC TIoL EMNEEACOLY T1) POY| TOU EAEYYOU GTA

npoyedupata (if, switch, while, for, xAn.).

® YITIC EVIOAEC aUTEC elval TOAD GUY VN 1 XENOT EVOC UTAOX
eVTOAOY. 'Eva UThox EVIOA®YV AmOTEAEITOL OO EVIOAEC TIOU
elvar xhewopévec péoa oe dyxotpa ({ xau }). Av o éva
UTAOX EVIOAWV TEPLEYETAL Ulot LOVO EVTOAY), AUTY| OEV elva

AToEAUTNTO VoL TEPLXAElETOL UECA OE Ay XLoTEAL.

o Eivar e€oupetind ypriowo va peietniel 6Ao 1o Kegdiowo 3
an6d 1o [KR| (oeh. 85-100), oto onolo meptypdpovton
AVOALTIXG OAEC OL DoUES EAEYYOL Tou pooyepel 1) C.

Axoloudel plo To CUVOTTLXT) TERLYPAPT) TV DOUWMY CUTMV.
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Evtoln if

o I cOvtaln tne evtoirc if elvou:
if ((rapdotaon))
(UTAOX EVTONDV)1
else

(LTAOX EVTOADV)

o Av 1 (nopdotaoy) elvon aAndne (€xet Tywr ddpoprn and to
undév), Yo exteheoVel To (UTAOX EVIONDV)1, OANLAOC TO
(UTAOX EVTOANDY) 3.

o To Turua amd to else xau PETA Elva TEOUEETIXG. AV dev
utdipyet xau 1) (tapdotaon) elvan Peudric, o Eleyyoc Vo mdel
GTNV ETMOUEVY] EVIOAT TOU TROYEUUATOS, ONAADY) TNV TEMTN

EVIOAY| uetd to if.

o H mpoatpeTindTNTAL TOU else UTOoEEL VO TPOXAAEDEL
TEOBAAUATA OTNV AVOLY VOCLLOTNTO TEOYROUUATWDY UE
EUPWAEVUEVEC EVTOAEC if, av Oev UTdEYEL CaPNC
opadonoinon pe dyxiotea. Av eV UTEEYOLY AYXLOTEA TTOU
Vo ETUBAAAOLY CUYXEXPIUEVT DopY), xdie else avTioTolyEl
OTNY PECKWS TpoNYoLUEVN if mou dev €yel else.

o T axplBcdc onualvel TO TaPAUXATE;
if (n > 0)
if (a > b)
zZ = a;
else

Z = b;

ITeocoyr! O petayhwttloThc 0ev aoyoheliton Ue TN oTOlyLOM.
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o Auto:
if (n > 0) {
if (a > b)
zZ = a;
else
z = b;
}

o Av Jéhoyue to else va aviiotolyel oto mpwto if, €npene va
T0 Yedouue Etol:
if (m > 0) {
if (a > b)

o Mia cuvnbiouevr yenor tne eviodnc if elvon dtay YEhovue
v eEAEyEoupe Plo oelpd amd eMAAANAeES cuvDxeS, xou
avahoya ue To mola Yo Beedel Tl Loy Vel TEMTY, Vo
eXTEAECOUUE Eva UTAOX EVTOAWY. AuTto yivetan we e€hc:
if ((ropdotaon)y)

(LTAOX EVTOADV)1
else if ((mopdotoon)s)

(UTAOX EVTOADV)
else if ((mapdotoon),—1)

(LTAOX EVTOADV) 11

else (UTAOX EVTION®V),



o H nponyoluevn eviory| if Vo unopovoe va ypagel oe ulo
exdoy Y| ue otolylon we e€Ne:
if ((ropdotaon)i)
(UTAOX EVTONDV)1
else
if ((mopdotaon)s)
(UTAOX EVTOAGDV)
else
if ((nopdotaon),—1)
(UThOX EVTOADV) 1
else
(UThOX EVTOAGDV)
H cuyxexppevrn otolylon, ouwe, UAAAOV XAVEL TILO
OUCAVEYVWOTY TNV EVIOAY, OTOTE EIVOL XOAO VO UNV TNV

oax0ANOUVTOEL XATOLOC.

o 'Evo TopdoelypoL:

if (x > 0) {

sign = 1;

printf ("Number is positive\n");
}
else if (x < 0) {

sign = -1;

printf ("Number is negative\n");
}
else {

sign = O;

printf ("Number is zero\n");



EvTtoAy] switch

o I cOvtaén tne evtorric switch elvou:
switch ((nopdotaon)) {
case (otadepd)y :
(evTONéC)y
case (otadepd)s:
(eVTONEQ)o
default:
(evToAEQ)
}
H switch elvar plor SLoxhadwUEVY EVIOAY| andPACTC TOU

Aettovpyel OTWC TEQLYPAPETU OTY) CUVEYELA.

e H (nopdotaom) mpénel va elvon axépona. Ymoroyileton n T
Ne.

o Kdie (otadepd); mpénet va elvon axépona otadepd xou dev

TEETEL VO UTLEEY oLV BVO case pe TNy Bt otodepd.

e Av n T mou éyel n (napdotacy) lwolTol UE XAToLd
(otodepd);, TOTE 0 EAEYYOC UETAUPERETAL OTIC (EVTONES);. AV
oy, 0 Eheyyoc yetapépeton otic (evtolés) (HeETd To
default).

o O (evtohéc); (xou (evtoléc)) Bev elvon amapaltnTo Vo
GLVICTOVY UTTAOX EVTOAWY, ONAADY) Vo Vol XAELCUEVES UECA
oe { xou }.
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Metd tnVv exTEAEOT] TWV EVIOADY OE Ulot case, 0 EAEYYOC
UETOUPEPETAL OTIC EVIOAEC TG EMOUEVTC case, EXTOC AV
teheutala EVTOANY TN meonyoluevne case elivon 1 break.
Aev elvon xaly| mpaxtiny) ol evioléc plog case va cuveyilouv

UE QUTEC TNC EMOUEVNC, EXTOC AV LOYVEL TO ETOUEVO.

Elvow duvartdy yia TeplocoTEPES TWES TNS plag Yo Tnv
(Tapdotaon) vo Véhovue vo exteleoVel 1 (Biar opdda
EVIOA®Y. X" auThVv TNV Teplntwo, totoveTolue o
avtioTtolyo case ouveyoueva xot Balouvue TNV oudda

EVTOAMY 0TO TEAELTHUO ATt LT

H nepintwon default elvon mpoanpetixr). Av 0ev undpyeL o
oev tonpldlel xapia case, 0 EAEYYOC UETAPEQETOL UETA TNV

eVTOA switch.

Hopdderypo

switch (x) {

case 1: printf("one\n");
break;

case 2:

case 3: printf("two or three\n");
break;

case 4: printf("four\n");
break;

default: printf("other\n");

break;

}

T Yo yvoTav av €éheinav xdnoteg break; Lot Bdhoyue

break xot otnyv default nepintwon;



EvTtoAéc Bpodyou while

o Mia mdov oOvtan tne evtolrc while elvou:
while ((nopdotoon))

(LTAOX EVTOAGDV)

o Apywd vrohoyileton N (nopdotaon). Av €xel Tn dudpopen
Tou Undevoce (etvon aAninc) exteleiton to (UTAOX EVIOADY).
Troloyiletow ndht 1 (mapdotaoy) xa evoow eivar ohnifc,
Vo ylvetow 0 xOxhog exTéENEOTC TOU (UTAOX EVTON®Y), UEYPL
va yivel 1 (mapdotaon) Yeudrc (Sniadn lon pe to undév).

o Ilopddetypa:

f =1;
while (--n)
f = f*x(n+l1);

Tt utohoyilel autd to while;

e Erniong, Yuunieite xau tnv evtohr) while oto
http://www.di.uoa.gr/ ip/cprogs/capitalize.c.
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‘AN mdavy) cOvtadn tTng evioArc while elvou:
do
(LTAOX EVTOAGV)

while ((nopdotoaon))

Apywd extehelton To (Umhox evtohwv). Metd, unoloyileton
N (napdotaon). Av éyel T Sidpopn tou undevoc (etva
oAnOc) extelelton TEAL TO (UTAOX EVTOAGV) ot cuvey(letou
0 xOxhoc extéheonc Tou, Péyet va yivel n (topdotaon)

heudric (Onhady) lom ue To UNdey).

[t Aoyoug xahOTEENC AVOLY VOOLLOTNTAC TOU TROYECLUATOC,
OXOUOL XOL OV TO (UTAOX EVTOA®Y) amoteheitan and plo pévo

evtoln, cuviidwe ) Bdloupe péoa oe { xou }.

Hopdderypor

f =1;
do {
f = f*n;

} while (--n);

T\ urtohoyiCel autd o while;

Enione, Yuundeite xou tnv evtolr do/while oto
http://www.di.uoa.gr/ ip/cprogs/picomp.c.

H Boaocwun dlagopd twv dVo exdoywv tTng evioAnc while efvon
OTL oTNY TEAOTN TEPITTWON TO (UTAOX EVTOANDY) UTOREL XaL VoL
unv exteheoVel xopia ©opd, av 1 (Tapdotaon) elvon apyixd
(heudric, eved otny exdoyr| do/while, to (umAox evioAdv) Vo
exteAecVel TOLAdYLOTOV Wlol Yopd, ool 1 (nopdoTtac)

EAEYYETAL OTO TENOC.
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EvTtoAn Bedyou for

o H olvtaln tne evtohrc for elvou:
for ((mapdotaom); ; (mapdotacm)s ; (mapdotacmn)s)

(LTAOX EVTOAGDV)

o Adixactixd, 1ooduvopel pe Tic €€AC EVTOAEC:
(napdotoon) ;
while ((nopdotaon)qe) {
(UThOX EVTONDV)
(TopdoTaon) s ;

}

o Anhodmn, apywxd vrohoyiletan N (tapdotoon)1. Xuvidec,
TEOXELTAL YLoL TNV ap)ixonolinon evog delxtn mou eAEyyeL wla
emovohnmTixey) Olodxacia. 2Tn cuVEYELD, ExTEAElTOL
ETAVONUUBAVOUEVD TO (UTAOX EVTONGY), TIOU amoTeEAEL TO
oopa tne dtadixaciog, evoow 1N (topdotaon)s, Tou cuVHYKC
EAEYYEL TNV TN TOL BTN EAEYYOL, elvon adnuric. 1Ipwv
dtearywy” véog emavaindne, extelelton xou 1 (mapdotaon)s,
Tou cLVAVWC UETUPBAMAEL TOV delxTn EAEYYOL.

o [lapdderyya:
f=1;
for (i=1 ; i <= n ; i++)
f = fx3;

Tt urohoyilel autd 1o for;

e Eniong, Yuunieite xau tic evioréc for ota
http://www.di.uoa.gr/ " ip/cprogs/easter.c xou
http://www.di.uoa.gr/ ip/cprogs/magic.c.
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e Eivou duvortédy xdmotar and g (napdotaon), # 3 VO Y
uTdpyEL, cLVAYWS N TEMTN f/xou N teltn. Av dev undpyet 7
OEVTEQPY), TOTE OEV YIVETOU EAEYYOC YL TEQUATIOUO TOU
Bedyou, ondTe mEEMEL aWTO Vo yivel Plaleg Ye xdmolo TpdTo
uéoo and To owua TNe emavdAndne. Xe xdde meplntwon,

6mola (TapdoToon); xoL Vo AE(NEL, ToL 5 UTEEYOLY XOVOVIXA.

e H evtolf
for (5 ;)
(LThOX EVTONDV)
elvou 1 xhaouxr) vhomolnon evog atepuovoc Pedyovu.

e Ernione, otnv C undpyet xow o teheotic , (xOpua), UE TOV
OTOl0 UTOPOVUE VA XATACHEVACOLUE WUlo oLVIETN TapdoToo
nouv Yo unohoyloVel and aplotepd npog ta de&ld. H tiun tne
cUVIETNC TOPACTAONS LOOUTHL UE TNV TN Tng 0e&loTEENC

ATO TIC ATAEC TTOU TNV CUVLGTOUV.

o Mepuwéc popéc, Héhovue va ypdouye plo evtodn for mou
Yo EAEYYETAU AT TEPLOCOTELOUC TOL €VOC BEIXTES. AUTO
yivetow ypnotdonolwvtoc Tov TehecTy| , otny (nopdotaon)
xat oty (rapdotoon)s. Iopddelyyo:

for (i=0, j=n ; i <= j ; i++, j—-)
printf ("%d\n", i*j);



EvTtoAéc break xow continue

o Mia yprion tnc evioh¥c break elvon auty| mou eldaue otny
eVTOAY| switch, vl TOV TEQUATIOUO TNC axOAOLVIOC EVIOAWY
Tou Vot EXTEAEGTVOUY OTAY TAUPLAEEL HATOLL CUYHEXPLULEVT)

case.

e Ernlong, ye tnyv evioly| break, uropolue va tepuaticouvyue
Bl Tic emavarfeig evdc Bedyou (while, do/while Y
for), mpwv oyloet n cuviixn tepuatiopold (1 dtav o Bedyoc
elvon atépuwy). Topdderyyo

while (!finished) {

if (bad_data)
break;

e Me tnyv evtoly| continue, 0 €AEYY0C GTO ECWTEPIXO EVOC
BedY 0oL UETAPEPETAL GTO TEAOC TOU, YL VL dpy(OEL 1) EMOUEVN
enovaAndm. Iopdderypa:

for (i=0 ; i < n ; i++) {
if (a[i] < 0) /* Ignore negative elements */
continue;

............. /* Process positive elements */
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Evtoln goto xou €TIXETEG

Kde yAwooo npoypaupatiopgon, €tol xau 1 C, €xel ulo
EVIOAY| YIOL PN TY| LETAPORE TOU EAEYYOU OE XATOLO GANO
onpelo (eTxéta) Tou mpoypdupatoc. XLty C, n eviohr) auth

elvow 1) goto.

H goto pmogel va ypnowonointel oc moA) e£eldixeLUEVES
TEQLTTWOELS, YLOL TOUEADELY U OTary VEAOLUE var Yivel Bloun
£€000¢ and euPwhevuévouc Bpdyouc, 6tay 0 EAEYYOC
Beloxetan oc xdmolo ecwtepnd Bpdyo. Autd dev unopel va
yivel ye TNy evtoAn break. Iopdderyuo:

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

for (j=0 ; j < m ; j++)
if (alil == b[j])
goto found;

.............. /* Didn’t find common element */

.............. /* Found alil == b[j] */

H evtolr) goto PAdmtel coPopd tTnv WEA TOU BOUNUEVOU
TEOYPAUUUATIONOV, Yot unopel vor 0dNYNOEL OE TEOYEAUUATO
OUCAUVAY VOO TA %o DUGHOAN GUVTNEY O, Xl YU AUTO TEETEL

VoL yenoLonoLleltol ordvia, av Oyt xorddhou. *

*Yta mhadota Tou cuyxexeévou padfuatoc, arthéd AITATOPEYETAI n
Xehon te.
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Aoun evog npoypdupatog C — Xuvaptioelg

Mio cuvdptnon C elvan Eva AUTOVOUO, TOXETUPLOUEVO TUNUAL
TEOYPQUUATOS TIOU PEREL OE TEpaC Wio dladLxacio 1 omola
Exel oagelc mpodlaypapéc ELoOBOU Xl EEOOOL XL
CUYXEXQULEVO OVOUOL.

2uVHWe, xwOLXoToLUE ot piot cUVAETNOT Evay ahyoeLduo
TIOU TEOXELTAL VA Y PTOLLOTOLCOUUE OTO TTEOYPOUS [0S
APUETEC YOPES N EXTWWOVUE OTL elval YeEVIXOTEENC
YENOLWOTNTOC o Yoo UTopoloe VoL QoVEl YPHOWOC XoL OF
Tpoyeduuata Tou Yo yedpouue oTo UEANOV.

2JE YEVIXEC YRAUUES, Vol XONY) TEOXTINY| VoL YEAPOLUE
rpoypdupoata C mou anotehodvTol and TOARES Xol ULXEES

CUVOPTAHOELS, ToEd amd AYEC Xou UEYHAES.

AxpBade pla amd Tic ouvapTroelc evog tpoypapuatoc C
TEETEL VoL €XEL TO Ovoua main. Elvou 1 cuvdptnon and tnyv

onolo Yo EEXWVAOEL 1) EXTEAEST) TOU TEOYEAUUIATOC.

Oplopdc ouvdpTtnorc:
(tOmoc) (6voua) ((tumxéc mopdueTteol))
{

(BNAOOELC X0 EVTOAEC)

}

[l Tov oploud xde cuvdptnone, dnwvouye to (Gvoua,)
TIOL EYEL XU, UECA OE TUPEVUETELS, TOL OVOUATA XAl TOUC
TUTOUC TIOU €YOLV OL, AeYOUEVES, (TUTIXES TUPAUETEOL), €’

OGOV UTIAEYOLV.
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o Ou Tumxec mopdueTteol ulog cuvdptnong elvon wetaBAnTéc,
oTIC OTOlEC BIVOVTOL CUYXEXPWEVES TWES XUTE TNV XATON
TNG CLVEETNOTNG XOL OL OTOLES YENOLULOTOLOVVTUL HECO GTO
ooOua NS cLvdpTnone ((INAGoELC xo EVTORES)) YLlat Vo
eMTELYVEL O GTOYOC TNS CLVAETNOTC.

e To odpa plog ocuvdptnone tepxheleton péoa oe { xou }.

e Mia ouvdptnon unopel vo eMOTEEPEL XATOLAL T GTO OVOUL
e, N onola Vo yenolwonoinUel and TNV cuVAETNoN TOU TNV
xdheoe. O (TOMOC) NS TWAC TOU ETUOTEEPEL Uiat cLVEETNON

OlveTol UTPOOTA amd TO OVOUL TNG, OTOV OPLoUO TTC.

e Av dev oplCetan TUTOC EMOTEOPNC Yo piot cLUVAETNOT),
Yewpelton 6Tl emoTEEPEL int.

o Av 0ev evdlopepduaoTe Vo ETLOTEEPEL Uit CUVAETNOT XATOLAL
TN, TeEnel vo opilouue 6Tl emoTeépel void, Tov “xevd”
TOTOo. Axdua xou av €yovue oploel plo cuvdpeTnom vo
EMOTEEPEL xdmolo TOTO, o)L void, 0ev elvar teAxd
UTLOYPEWTIXO VA TO XAVEL, XOL OV TO XAVEL, OEV Elvol

UTIOYPEWTIXO YLt TNV XAAOVGA GUVAETNOT] VAL Y EYOLLOTOLNOEL
TNV ETUOTEEPOUEVY] TUUN.

o H emoTtpopy| TiuAc amd cuvdptnon Yivetow Ue TNV EVIOAT
return (nopdotaocm). YTroloyiletor 1 Tywh ToU EYEL 1
(rapdotaon), emotpépeTon xou 1 cuvdptnon tepuatilel. Me
ulor amh) evToA| return teppotiCel ywelc vor emoTeopel

xdmoLa Ty



e H cuvdptnon main uropel va oplleton
1. elte yowplc TUTIXEC ToPaUETEOUC
2. elte Ye 0VO TUPAUETPOUC CUYAEXPUEVWY TUTWYV, UECK
TWV onolwv Unopel vo Yvwpellel n main ov To TedY e
exteAEoUTUE UE OploUATO OTN YEOUUY) EVTOAAC XOL, OV
vat, pe mola. Ileplocdtepa, YU autd To Véua, apyoTepa.

e H main emotpepel Tiun tOmov int, n onola elvon dardeoiun
670 TEPBAANOY TOU AELTOVEYIXOU GUCTAUATOC ATO TO OTOlO
exteréoUnue To TEdYpopuua. TeAxd, 0 anohlTwe GWoTOHC
TEOTOC Yl Vo oploouue TN ouvdpTtnor main ywelc TuTXES
TOPAUETPOVS, TOV OTOl0 Vol VLOVETHCOVUE amd €0 Xl TEEQ,
elvar 0 €€nc (To void umodnhmvel TV EARELYT TUTIXADY
TOEOUETPWY)

int main(void)

o Enlong, mdvta Yo mpEnel var eMOTEEPOLUE Wla T
TEQUATIOMOU b TN main, Ye TNV eVIOAY) return (Tumixd To

0, o meplnTwoN EMTUYOVS TEPUATIOUOU TOU TEOYEHUUULITOC).

o O yetayhotTiotic anautel mpv TNy xArjon plac cuvdptnonc
VoL YVLELLEL TOUC TUTOUC TWY TUTIXMV TORUUETOWY TNS Xl
TOV TUTO TNG ETUOTEEPOUEVNG TUUNGC. DUVETWG, 1| TRETEL VoL
TeonYeltol 0 0pLoPOC Uloe CLUVARTNONS ATd TNV XANoN NS, 1),
av €netat, va €yel mponynUel anhode wlo tpoavoryyeiia tne
ouvdptnone (Timoc entoTEEQPOUEVNS TW NS, Ovoua xou TOToL
TUTIXOV TORUUETPWY), TO AEYOUEVO TEWTAHTUTO TNG

CLVIETNONC.

o Ilepioodtepal Yoo CUVAPTACELS, OTIC Topayedipous §4.1 xou
§4.2 tou [KR].
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Yuvdetnon VYPwong os DLV

/* File: powers.c */
#include <stdio.h>

#define MAXM 4 /* Maximum base of powers to compute */
#define MAXN 6 /* Maximum exponent */
int power(int, int); /* Prototype of power */

int main(void)
{ int m, n, p;

for (m=2 ; m <= MAXM ; m++) /* Start from base 2 */
for (n=2 ; n <= MAXN ; n++) { /* Start from exponent 2 */
p = power(m,n); /* Call power function */
printf("%d"~%d = %d\n", m, n, p);
}
return O;

}

int power(int base, int n)

{ int p;
for (p=1 ; n > 0 ; n--) /* base”n equals to */
p *= base; /* base * base * ... * base (n times) */
return p; /* Return result */
}

% gcc -o powers powers.c
% ./powers

272 = 4
23 =8
274 = 16
276 = 32
276 = 64
372 =9
373 = 27
374 = 81
376 = 243
376 = 729
472 = 16
4°3 = 64
474 = 256
475 = 1024
476 = 4096

=




2IUVAETTNOT UTOAOYLOWKOU TTAQAYOVTLXOU

/* File: factorial.c */
#include <stdio.h>

#define MAXN 12 /* Compute factorials up to MAXN
int factorial(int n) /* No prototype needed
{ int f;
for (f=1 ; n > 0 ; n--) /* Initialize factorial to 1
f *= n; /* Multiply into factorial n, n-1, ..., 1
return f; /* Return result
}

int main(void)
{ int n; /* For all n from 1 to MAXN
for (n=1 ; n <= MAXN ; n++) /* Call function and
printf("%2d! = %d\n", n, factorial(n)); /* print result
return O;

% gcc -o factorial factorial.c
% ./factorial

11 =1

21 =2

3! =6

4! = 24

5! = 120

6! = 720

7! = 5040

8! = 40320
9! = 362880
10! = 3628800
11! = 39916800

12! = 479001600
h
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EuBéieia xaw xpovog Lwng peTaBANTOV

o O yetafBAntéc mou opilovtan péoa oe pla ouvdptnon
AéyovTan autouateg 1) Tomxég. O Aoyog elvan 6TL oL
UETUBANTEC QUTEC €YOLY TEPLOPLOUEVT] EUPBEAELN XoU Y POVO
Cone. Ioylouv pévo péoa otn cuvdptnor mou €youv oplolel

XL Yot 660 Ypovo extehelton 1) cLVdETNOT.

o Extoc and Tic autdpatee UeTUPBANTES, unopolue Vo oploouue
o’ éva mpoypopua C xou e€wtepinéc N xoardohixée petaBantéc.
Ou petafPAntéc autéc opllovtan 6mme xat oL auTépaTeS (e
Tov TOTO TOUE, TO OVOUd TOUC Xl HE Tdovy| apyLxomolno
T0UC), Wévo Tou opllovtar €€ and cuvapThHoele, oTo (Lo

eminedo pe auTéc.

o O clwtepxéc PETABANTES €YOLY TO TEOTEENUA OTL €lval
0pAUTEC and *AVE CUVARTNOT), UTOPOLY ONAUDN VAL
YENOWOTOINUOUY OTA COUATA TWY CUVALTACEWY, Xl

oltneolvToL xa” OAN Tn DLAEXELL TNG EXTEAECNC TOU
TEOY POYLULATOC.

o Méow twv e€wtepx®y YeTABANTOY, uropel va emiteuydel
eTXoVOVIOL UETAED CUVAPTACEWY Ywplc Vo yeetdleTon
OEOOUEVAL TTOU HATOLAL GUVAETNOY) TEETEL VO TEQAUCEL OF

XATOLOL GAAT) VO TO XBVEL AUTO PECK TORAUETEWV.



o To TAeoVEXTNUA TOU TPOCPECOUY OL EEWTEQIXES UETUPBANTES
UTOEEl Vo UETATEATEL OE UELOVEXTNUAL, OV OEV
yenoweonowolvTan Ue @edw. Ilpoypduuato mou
XENOWOTOLOVLY EVPEWS eEWTEPIXEC UETUBANTES Uropel Vo
elvon TOAD duoavayvwoTta xou dUoxoAa cuvtneriowa. Enione,
cuvopthoelc Tou Bacilovtal oe e&wTepneéc PETABANTES OEV

elvon yevixnc yenone.

Av éva mpodypoupa elvol SLACTIOCUEVO GE TOAAG ey Elol xau
Véloupe va €youue Wo e€wTeRX| UETABANTY Tou var efvou
0puTY| OO T CUVAPTNOELS GE OAAL TAL OEYEL, TOTE TEETEL OF
oxEBMC €val apYElo VoL BWOOLUE TOV 0ploUd TN UETABANTAS,
YLOL TORADELY oL

int sp;

eV OE xAVEVAL Ao T GAAAL oEYElo TEETEL VoL XEVOLUE Wit
ONAwon TN LETABANTNAC, TEOTACCOVTAC TOV TEOCOLOPLGTY
extern, YLol TOEAOELY AL

extern int sp;

OuolooTind, 0 HETAYAWTTIOTAS dEcUEVEL VAUN Yo wlo
e€WTEPLY LETOBANTY OTay BeL ToV 0ploud TNe (YU auTod
TEETEL VoL UTdpyEL aUTOC axplBAde piot Qopd) xou EVNUERVETOL
yior Tov TOmo plag YeTofSAnTrc 6Tay Ol plot ONAWOoY| TS Ue
extern (Yuundeite 6t av éva Tpdypoppa elvor BLUoTACUEVO

og TohAa& apyela, Ta apyeia autd petayAwttiCovTa

EEYWPLOTA).
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o Av dchoupe 1 euPéreia ploc e€wtepinic wetaBAntnc va elva
uovo to apyelo oto omolo oplleTon Xou VoL Uny cuyyEeTal Ue
xdmola eEWTERNY UETOPANTY Ue To (BLo Ovoua, aAhd e dAho
OPYELD, UTOPOVUE VA TEOTASOUNE TOU OPLOUOU NG TOV
TEOGOlopLoTY| static, ylo TopddeLyuaL

static double sum;

e O mpoodloplotic static unopel va egapuociel xon oe
UETUBANTEC oL 0plloVTal HECO GE CUVAETNOT), OUWS UE GAAT
onuaoctia. H euBéieia plac tomxnc UeToffANTHC Tou €xElL
oplolel cav static péoa oe cuvdptnom, elvar 1 cuvdptnom
oUTY, OAAG N weTaBANnTY Oev elvon autopatn. Atatneeito,
OTIWC %O 1) T TNG, XOL UETA TOV TEPUATIOUO TNG
CUVAETNOTG. € VEX XANOT] TNG CUVARTNOTG, 1) UETUBANTY
EYEL TNV TN oL TAPE PETA TNV TEOTYOVUEVT XAY|ON).

o M cpyxonoinuéves ewtepinéc HETABANTES VewpolvTal OTL
exouv Ty 0.

o My apyixomoinuEveS auTOUATES UETABANTES €YOLV

ATPOCOLOPIOTES TUIEC.

o Ot TumixEC TORAUETEOL Ulog CUVAETNONG EVOL AUTOUATES
HETABANTES YLaL TN CUVEETNOT.
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o O autdpateg petaBANTéc o Ulot GUVEETNOT UTOEOVY Vo
opllovtan, extdC and To ENUMEDO TOU COUATOC TNC
CLVEPTNONG, XU OF TUO ECWTEPIXE UTAOX EVTOADVY (Ylot
TOEABELY O 0TO oGP Wog EVTOATc while). Av undpyouy
rtoAhamhol oplopol yia To {Blo dvoua ueTtaBAnThc ot didpopa
UTAOX, HECU OE XoUEVA ant’ AUTE LoYVEL O OPLOUOC TIOU EYLVE
G’ oTO, M, AV OEV UTIQPYEL, ATOC TOU EYLVE OTO OUECKE TLO

e€WOTEPIUO TOU, N, AV OEV UTAPYEL, OTO TLO EEWTEPLXO, X.0.X.

o Av urdpyel o0yxpouon ovouaToc UETOED Wlog e€WTEPIUNC
HETUBANTAC o plac autouatne wéoa o €va umhox, Loy Vel 1
AUTOUAT).

o [lapdderyya:

int count;

float y;

double myfun(int y)

{ int i;
while (...... ) {
int i, j;
for (....... ) {

Iotec petafBantéc 1oy bouv mou;
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‘Otav yetoyAottileton €va mpdypauua, decuedeTal O
ATOUTOVUEVOC YWEOC YLOL VO YUAAYVOUY OAEC Ol EEWTEQIXEC
LeTaBANTEC TOL TEOYEAUMATOS (AANS Xou OL TOTIXEC
ueTaBAnTtéc mou €youv dnhwiel cav static yéoa oe
ouvapthoelc). O ydpoc auTdC elval TWY CTATIXWY
(xodoAXOV) BESOPEVWY Xa EIVOL EX TWVY TPOTEPWY YVWOTOC
X0 OECUEVUEVOC HECO GTO EXTEAECLULO TIOOYQOUUOL XL
avTioTolyel 6To YWEo Tou Vo xaTaAngUel 0T LvHAUN OTaY

popTwiel TO TEOYPUUMA YL VoL EXTEAECVEL.

Ou autopateg petafSAntec plac ouvdptnong, axpBae eNELd
EYOLV TEPLOPLOUEVO YPOVO (NS, EYOUV €Va DLUPOPETIXNO
TEOTO PUAAENG, UEoW TNG, Aeyouevne, otolBac.

H otolffa yio éva mpdypapua etvan pior dopr) torou LIFO
(Last In First Out), dnhad¥| uropolue vo elodyouye
oLadoyd ototyela 6" auTHY, Al av YEAOLUE Vo ey Y OUUE

xdnoto, Ya e&ayvel autd oL oy dn To TEdoPTA.

‘Otav xahelton plo ouvdptnon, o Eheyyoc ueTapépetol o
AUTHY, aAAE ety apyloel 1) EXTEAECT) TNG, OECUEVETAL YWEOC
oTn oToBal Yol TIC AUTOUATES METABANTES TG
(oLUTERLAUUBAVOUEVLV KoL TWV TUTIXOV TORUUETPWY TNG).
Av 1 ouvdpnoTn aUTH XAAECEL GTO OO TNS AAAN

ouVdETNOT), oxohoudelton 1 (OLa dtadixaota.



‘Otav tepuatiCel plo cuvdETNOT), ETOTEEPEL, av YEELACETL,
XAmoLa T OTY CLUVEETNOT] TOU TNV XAAECE XAl
eAeLVEQPWVETAL O YWEo¢ 01N oToiffa ou elye xpatnlel yio To
neptBdAhov (aTOUATES LETABANTES) TNS CLVEPTNONC.

O unyaviouds QOAAENS TWV QUTOUATWY UETABANTOY TV
CUVOPTACEWY OTY oTolfBal emTEENEL T YENoT Hlag TOAY
LOYVENC TEOYPUUUATIOTIXAC DUVATOTNTAC, TNS AVaAOPOUNIS
(recursion).

Mo ocuvdptnon elvon avadpouixy| 6tay xohel Tov €O TNC.
Aboyw tne otolBag, dev undpyel xivouvog cUYYUoNS PE TIC
METUBANTEC TNC CLVAETNONE XA TIC TWES TOUC, Aol OE XAUE
Ao dnuovpyeiton veo mepBdAhov otn otolfa Yo Tic
METUBANTES TNG CUYXEXPWEVTC EVERYOTOINOTG.

DPuoxd, TEETEL 1) avadEOULXY| XANoN WUlde cUVAETNONS VA
yiveton uTd cUVUTHY, Yiotl ATAALDGC 1) EXTEAECT) TOU
TEOYEAUUATOS OEV Vo Utopoloe va YIVEL UE TEMEPUCUEVO

TEOTO.

Dot e€WTEPIMES XU AUTOUATES PETABANTES, CAAGL oL YOl TNV
avadpouy|, deite Tic mopaypdpous §4.3, §4.4 xou §4.6 €wc
§4.10 Tou [KR].
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Y TOAOYLOUOGC TTAEAYOVTLXOU LE AVAOLOUN

/* File: recfact.c */
#include <stdio.h>
#define MAXN 12 /* Compute factorials up to MAXN

int recfact(int); /* Prototype of recfact

int main(void)

{ int n; /* For all n from O to MAXN
for (n=0 ; n <= MAXN ; n++) /* Call function and
printf("%2d! = %d\n", n, recfact(n)); /* print result
return O;
}
int recfact(int n)
{ if (!'n) /* If n ==
return 1; /* 0! =1
else
return nxrecfact(n-1); /* n! =n *x (n-1)!
}

% gcc -o recfact recfact.c
% ./recfact

or =1

1 =1

2! =2

3! =6

4! = 24

5! = 120

6! = 720

7! = 5040

8! = 40320
9! = 362880
10! = 3628800
11! = 39916800

12! = 479001600
h
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Metatponeg RETAEY SEXABIAWY XA BLADLKELYV
AELU UV
/* File: convdecbin.c */

#include <stdio.h>
#define ERROR -1 /* Return value for illegal character */

int getinteger(int base)
{ char ch; /* No need to declare ch as int - no EOF handling */

int val = O; /* Initialize return value */
while ((ch = getchar()) !'= ’\n’) /* Read up to new line */
if (ch >= ’0’ &% ch <= ’0’+base-1) /* Legal character? */
val = basexval + (ch-’0’); /* Update return value */
else
return ERROR; /* Illegal character read */

return val; /* Everything 0K - Return value of number read */

int main(void)
{ int n, digs[32], ind = 0;
printf("Please, give a binary number: ");
n = getinteger(2); /* Read binary number */
if (n == ERROR) {
printf ("Sorry, illegal character\n"); return 1; }
else /* Print decimal value of number */
printf ("Decimal equivalent is: %d\n", n);
printf ("Please, give a decimal number: ");
n = getinteger(10); /* Read decimal number */
if (n == ERROR) {
printf ("Sorry, illegal character\n"); return 1; }

else { /* Convert number to binary digits */
while (n) { /* Repeat until number equals to O */
digs[ind++] = nJ%2; /* New digit is number mod 2 */
n = n/2; /* New number is number/2 */
}
printf ("Binary equivalent is: ")
while (ind--) /* Print digits in reverse order */

printf ("%d", digs[ind]);
printf ("\n");
}

return O;

}



% gcc -o convdecbin convdecbin.c

% ./convdecbin

Please, give a binary number: 1000100101111010001001001
Decimal equivalent is: 18019401

Please, give a decimal number: 18019401

Binary equivalent is: 1000100101111010001001001
% ./convdecbin

Please, give a binary number: 10011101

Decimal equivalent is: 157

Please, give a decimal number: 65535

Binary equivalent is: 1111111111111111

h

o Av dewpoloaye 6Tl 1 cuVAETNOY getinteger clvar YEVIXNC

Yenowotntog, Tt axplBue Ya Enpene vo BdAouue o €va
nnyato apyelo getinteger.c xau L ¢ Eva opyelo
eTXEPUAIDAC getinteger.h, ®GTE Vo YENOWOTOLOVUE TN

CUVEETNOT AWTH XL OE AAR TEOY PCULUOTY;

Ko éva mpofBinua:
H oaxohoutioa Fibonacci opileton w¢ e&ne:

Gy = Qp_1+ Qp_o, VN >2

I'eddte mpodypaupo C mou va unohoy(Cet, yio dedouévo k, Tov
(k 4+ 1)-0016 6p0 ai tne axorovdiac Fibonacci. YAonowiote
000 OLUPOPETIXES EXDOYES TOU TPOYEAUUATOS, Wl Ywelc
avodpou| xou ula e avadpour). Eyete va oyohidoete x4t
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AcilxTec

e Evag delxtne oty C elvon plo petaBintd otny onola
UTOPOVUE VAL XATOY WENCOLUE Xdmola BlevYuvon UvAung. 2t
olevUVOT AUTH UTOPOVUE VoL QUAGEOUUE HATOLOL TUUN

GUYXEXQPULEVOU TUTOU.

o H amhn exdoyn ploac 0HAwone petafSAnThc TOToL delxTr elvon
™S PopPNc:
(tomog)  *(ueTtafSAnTH)
Me ) dhhwon auty opilovpe ™ (petaBAnTy) va glvan

delxtne oe dedouéva mou o TUTOC Toug elvon (TOTTOC).

e Mnopolue oumc vo oploouyue plo (UeTafSAnTr) Vo elvou
oelxtne oe dedopeva TOTOL BelxTN TTou delyvouv oe dedOUEVA
Tou 0 TUTOC Toug elvan (TOTog). Autd umopel va yiver pe plo
ONAwon TNS opgc:

(tOmog)  *x(uetoBANnTH)

o Acev undpyel ou@Bollo OTL 1) ToxTIXY| AUTY YEVIXEDETAL XU
oe o ToAUTAoxeS dnhdoelc (Belxtne oe delxtn oe delxtn
XATL.), AANG OL TPy HATLXE YeNoLoL BelXTES, OTN UEYHAN
TAELOPNPLO TWV TEOYPUUUATDY TOU YRAPOUUE, Elvall auTol

ToU 0pICOUYE UE TIC TORATAVR ONADOCELC.

o Ilepl dexTdV, ARG xou VX WY, Tou Yo cLUCNTACOLUE OTN
ouvéyela, o Kepdhowo 5 and 1o [KR| (oeh. 135-178) elvou

’
A

ulor aveldvTAnTn TNYY|) TANEOPORLOY.

YExtéc, lowe, and to dépata Tne duvoxAc déousuone uvAuNG, Tou UTdp-
XEL plot oxeTixn duoToxia.
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o Ilapdderyya:
int *p;
double *pd;

char **ppc;

Ot yetafSAntéc p xou pd oploTtnray cav delxtec o axepatlouc
xou ey potixolg dImhc axplfetag, avtioTolya.

H yetafSAnty ppc elvan delxtne oc V€on uvAung mou
UTOPOVUE VAL QUAAEOUUE BEIXTY OE YAUPUXTNPEC.

Acglte xou To oyfua:

1003 1007 1013 1021 1029 1034 1038
12543 -3786 3.14159 0.387652e-26 g|o|o|ld|\0|b|ald|\0\n|\nj\O
int int double double char
5005 5011 5019 /\\5025 5029 5033
L e [ [ s [ ] s [ [ a0 | o e || ] ]
int*p double *pd char **ppc char* char* char*

e To oluflolo * epapuocpevo oe HeTABANTES TUTOL OelXTN
YETOWOTOLELTAL Xl OTIC EVTIOAEC TOU TREOYPOUMATOC, WE
TeEAEOTAC Eupeonc avagopds. ‘Otav €yovue oploel plo
(HeTaBAnTY)) Tomou delxtn, 1N Exppoon *(UeTofBANTH)
TUPLOTAVEL TO TEPLEYOUEVO TNG VEOTC UVAUNG OTNV oTola

delyvel 1 (UeTaSANTH).



o O avtiotpogoc tou teheoty| * clvan o &. H Exppoon
&(uetofBAntyh) moplotdver T dteduvor mou QUAdCoETAL M
T Yot T (LeTofBAnTy), 0,TL TUTOL Xou va efvon T
Anhodr, ot TeheoTéC * xou & dofalovton we e€ne:

&p = n owevluvon uvnung mov eivar anonkevuévo to p
*Xp = To TeplexOuevo tnS Uéong uvnung mov o€y ver To p

o Ilopdderyya:

int x = b, y, *px, *py, *pz;

char ¢ = ’F’, *pc, d;

px = &x;

Py = &y;

pc = &c;

bz = pPy;

*xpz = (*px)++;
d = —-—-(*pc);
pc = &d;
(*pc)—-;

Ilolec ol TWES TV X, ¥, €, d HETA OO QUTEC TS EVIOAES; o«
e Ou uropolcoue va elyaue yedher ——*pc avtl yio —- (¥pc); &

o Erniong, ypddoye (xpx)++. O nopeviéoeic yeetalovion oTny
Exppoon auty, av YEAouue 0 TEAECTHC Lovadlatac adEnorg
++ Vo EQoPUOCUEl ETEVL GTO TEPLEYOUEVO NG VEONC UVAUNG
Tou Oelyvel o deixtne px. Av elyoue ypddel *px++, Aoyw TN
LPNAOTERNC TEOTEPAOTNTAC TOU TEAEGTY ++ (0AANG Xou TOU

—=) €VavTl ToU TEAECTY *, autd Vo orjouve To * (px++).

6,5, ’E’ xou ’D’, avilotoiya
F'Nau, yiott dy;

74



75

’

e T OY]p.O(!’.VEZL (’)“Q)g TO *(px++) (Y’] TO LOOB\’)VO(H(’) TOV *pX'H'); «

e Ouwq, moto elval To voONuo vor auEHCOUUE N VoL HELWCOVUE EVaL
oelxtn xotd 1, dnhadr| va xdvouue Tov delxTy) Vo delyvel otny
ENOUEVN 1| TEOTYOVUEVN VEOT UVAUNG AT QUTY| TTOU EDELYVE;
‘Eyel vonuo oy avopepOUaoTE GE CUVEYOUEVES VETELS VAUNG

TOV, UE XATOLO TEOTO, EYOUUE DECUEDCEL X0 Y PNOLLOTOLOVE.

o Extéc and tny ab&non A pelwon evoc delxtn xatd 1 (péow
WV TEAECTAOV povadlatag adEnone xot Pelwong ++ xou —-),
UTOPOVUE VoL TEOCGUECOUUE O €VOL DEIXTN 1) VAL APULEECOVUE

and auTOV ula axepota otadepd.

o ‘Alhec mpdlelc neTa DEXTV BEV ETMUTRETOVTOL, EXTOS AUTO
TNV aPalpecT) OEXTWY OV OELYVOUY OE GTOLYELX EVOC UTAOX
and 0edoUEVA TOU (Blou TUTOV, ToU €Y 0oLV decUEVVEL, Ue
xdmolo teomo, yia eviaia dlayelpion. Enlong, emtpénovran

%O OLYXELOELS LETAEY TETOUV DELXTV.

Oy, AEN onuaivel 6t tpdta Yo auEndel o Selxtne px xon petd o ndpou-
UE TO TEPLEXOUEVO TNG VEONC UVAUNG TTOL OELYVEL 1| VEX, AVENUEVY), TIUY TOU
deixtn. Ou mapevidéoelg dev delyvouyv 11 oelpd mou Yo Yivouv oL UToAOYLoUOL,
AAAA TO OV E@apUOLOVTIOL Ol TEAECTEC. 2TO TPOXEMEVO TAUPAOELYUX, O TE-
AecTAC ++ elvon petadepatinds, dpa TedTa Yo TAPOUUE TO TEPLEXOUEVO TNG
VYEonc LvAuNc Touv delyvel o deixtne px xou petd Yo auindel o deixtne. Av
YENPE TEOTA Vo ALEACOVUE TOV OEIXTY %ol UETA VO XAVOULUE TNV avapopd,

ETEETE Vo Yedhouye * (++px).
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e Av ol pi, pc xau pd elvou deixtec (og int, char xou double,

avTloTOLY ), Ol ToPAXATEL EVTIONES EVOL ATOADTMOSC VOULUES:

pi = pit+3;
pc —= 4;
pd = pd-2;

H npbdoveon oe (apaipeon and) éva delxtn p plog otodepds
n, petoBdAiet Tov Belxtn wote va Bellel n Véoelc uvrune (oL
n bytes), yeyétouc 660 auTd TOL TUTOL BESOUEVKV TIOU
delyvel o delxtne, mo Yetd (mewv). Av ot int, char xou
double eivan twv 4, 1 xou 8 bytes, avtiotolya, né6co Yo

uetaBAndoly ol delxtec pi, pc xau pd; o

o Mia moh) cuvniopevn Yehon Twv BEXTOY elval oTNY
TERIMTWOoT oL YEAOVUE HATOLL GLVEETNOT) Vo ETLOTEEDEL
xamota Ty () xou TEPLOCOTERES), OYL OOV ETUOTREPOUEVT
T 070 GVOUd TNG, AAAS ETULOPWYTAC OTIC UETUBANTES TN
cuVAETNOTE oL TNV xdAece. Tote, | xahoLoa cuvdpTnon
TEETEL VO TERACEL GTNV XAAOLUEVT) TN OleLYuvoT plog
LETOPBANTAC TNS, OoTNV omola 1 xohoLuévr Yo Yeddel Tnv Ty
TOU TEETEL VoL ETLOTEEPEL.

e Ocwpnote to e&rc TEOPANUa: Oélouue va Ypddouue ula
CUVAETNOY SWap, 1 OTolol VoL AVTUAAACOEL TA TEQLEY OUEVAL

000 aUEEAWY UETABANTOV.

U192, -4 xou -16, avticToiya



o Totw Ot Yo var avTIAASEOVUE TIC TWES TWV aXEQULWY
HETABANTAOY a xat b mpotiléuedo Vo xaA€GOUUE TN
cuvdptnor swap(a,b), tnv onola €youue oploel we e&nc:

void swap(int x, int y)
{ int temp;

temp = Xx;

X = y;

y = temp; }

[Mortl elvon Addog autd; &

o Il Yo ypdgope tn cwoty) swap; ‘Etot:

void swap(int *px, int *py)

{ int temp;
temp = *px;
*PX = *py;

*py = temp; 1}

Ko médg Yo tnv xohoVoaue ylor var avTIAASEOVUE TIC TYIES
TV PETAPANTGY a o by P

o Ko yioti ypealdpoote tn petafAnth temp; ¥

YEotw bt npw xohéoouue tny swap(a,b), oL Téc TV UETABANTOY a xa
b elvow 5 xou 8, avtictoya. Tote, ouclaoctixd xahobue swap(5,8), dnAady oL
TUTILXEC TIOEAUETPOL X XAl ¥ TNE SWap, TOU EVall TOTUXES /QUTOUATES UETHBANTES
YL TN CLVAPTNOY, TAUEVOLV TIC TWES 5 xou 8, avtiotolya, aviaAAdccovTol
UECO GTNV SWap Ol TUEC TWV X XL Y, AAAY Ol UETAPBANTES a xot b Tne xahoVoug
cuvdptnone dev ennpedlovton xwdOAoL ATO TNV AAAAYY| AUTY.

F'swap (&a, &b)

YT tov (B0 Aéyo mou ypewalbuacte évo teito mothel av Vélovue vo
AVTOANGEOVUE TA TEEPLEYXOUEVA 000 AAAWY TOTNELOV, EXTOC XL AV EUACTE To-
yudaxTulovpyol (:-).

7



ITepl avdyvwong axepaiowy (%ot YL Lo6vo)

o Meypl oTiyune, 0ev yvwpelloue xdmolo edyenoTo TeOTO VA
olf3doouvpe €vay axcpoo peoa amd eva tpoypoupo C. Topea,

ME TN YPNON OEXTWV, AUTO EIVOL EQLXTO.

e H npétunn BBhiodixn eioddou/e€bdou tne C mapéyel xou
cuvdptnor scanf, nou elvau 1 “adehn” cuvdpETNoN NG
printf, xou ye tnv onolo unopovue va dlafBdoovue and TNy

elc0d0 evOC MpoYypduuaTOC dedouéva Tpog enelepyaoia.

e H scanf cuvtdooeton ye avtiotolyo TeOTO AUTOL TN
printf, onhooy, oTnV TEOTN ToEAUETEO dlvouue pio
cLUBOAOCELPE TTOU TEQLYEAPEL TL TUTWY DEDOUEVAL
OXOTEVOLUE Vo dlaBdcoupe xou UE Tolov Teomo. O emdueve
TORAUETEOL AVUPEROVTAL GTO oL Yol YUANYVOUY Ol TLIES TTOU

oLaBdoTnHoy.

e Movo [TIPOXOXH! Enedr| n ouvdptnor scanf mpodxeltol vo
EMLOTEEPEL OTN CLUVETNOT TOU TNV XAAECE XATOLESC TWEC,
otic avtiotoyec nopauétoouc AEN Balouvye Tic yeTtaBAnTéc
oTlc omolec VEAouYE var QUAAYTOOY Ol TWES AUTES, AARS
oeixtec otic yetaBAntéc autéc. Elvar o (Bloc axpue Aoyoc
Yot TOV onolo TN CUVAETNOY SWap TNV XAAOUUE OOV

swap (&a,&b), 6mou a xou b elvar axcpouec peTaffAnTeC.



o Ilopdderyya:

int id, ramnk, *prank;

float salary;

prank = &rank;

printf ("Please give id and rank: ");
scanf ("%d %d", &id, prank);

printf ("Please give salary: ");

scanf ("%f", &salary);

o I avdyvworn Ty yior TNy axcpoto LeTHPBANTA id xou T
HETABANTH xvnTAC UTOOLAGTOAYC salary yiveTal TEPVOVTAC
oTIC oLVaPTHoELC scanf BelxTeC OTIC UETOPANTES aUTEC.
‘Ouwe oty npdtn scanf nepdooue v Ol TN wetaBAntn
prank, agoU auTy €Yl KON oplovel cav delxTtne oe axépato.
BéBoua, otn cuveyela, yio vo avagpepolue GTny TIUY| Tou
olofdoaue, aUTO TEETEL VoL YIVEL WECK TOU TEAECTH EUUEONC
avapopdc, OnAadY| *prank, 1) uEow e ueTaBAntrc rank.

o O mpodiaypagéc %d xou %f otic scanf uTodEKVOOUY OTL OL
TIESC mou Vo BlafBaoToly efvaor ax€poeg xot XvNThg

UTIOOLOTOANC, avTioTOoLY AL

o Trdpyouv xou GAAEC TEOOLAYPAUPES IOV UTOPEL VoL
Yenothomonioly Yo avay vwor) Ty and tny scanf, xodoc
X0 XATOLES EVOLUPEPOUGES DUVATOTNTES TOU TOREYOVTOL OO
T ouvvdptnor. o nepiocdtepa, “man scanf” ¥ dtav Yo
avapeEYOUUE AVIAUTIXOTEPO GTIC CUVAPTACELS TNG TEOTUTING
BBAoIRxnc eloddou/eE6dou e C.
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IIivaxec

o Orav ¥éhovye otnv C va yelplotoLue €val GUVOAO Ao
0edougva (Blov TOTOU PE EVIOLO XoU YEVIXO TEOTO, opllouue
Eval Tivoa GUYXEXELIEVOL PeYEDoUC Yia TN QOAAEN TWV

OEOOUEVLV OUTWYV.

e Me tn d%hwon
int myarray[20];

opllouuEe €val LOVODLACTATO TUVAXA OXEPOLWY UE OVOUL
myarray oTov omolo umopolv va @uioydolv to Tohl 20

axépateg TIwéES. To 20 elvon 1 didotacn tou mivoxa.

o 'Evac mivaxog amoUnxedetal ot UVAUY OE CUVEYOUEVES

évTo YéoElC.

o Meoo 6T0 mEoYEAUUA UAC, UTOPOVUE VO AVUPEQPOUACTE CTA
otolyela Tou Tivoxa myarray, Tou €yel oploTel pe OldoTaoN
20, oav myarray[0], myarray[1], ..., myarray[19].
D'evixd, ye To myarray[i] avagepopacte 6to otolyelo Tou
nivoxa myarray pe delxtn® i, 6mou To i umopet va eivou
XATOLA TOPACTAOY), Oyl WovVo otadepd ¥ UETOPBANTY, 1 onola
Tewta Yo amotiundel xou yetd Yo yivel n npoonélaon tou

otolyelov myarray[i].

*Tlpocoxr otnyv oporoyla! Tov dpo “deixtng” €dw, TOV YENOLLOTOLOVUE
cav EAANVIXA amddooy) Tou AyyAwol “index”. Tlpdxeiton yio Selxtn Tivaxa.
/7 / 4 4 / 7 4 7
OL 0elxTEC OUWE TTOL ELBQYWE GTNV TEONYOLUEVT EVOTNTA €lval OelxTeS OleLYVV-
’ A « : b)) Z
CEWY %ol AVTIOTOLY0UY 6Tov AvyAxd 6po “pointer”. I'a tn cuvéxela, dev o
XAVOLUE LOLAUTERY) AVAPOPE, OTAY YENOCULOTOLOVUE ToV Opo “delxtng”, ot ol

eEXOOYN avapepdUacTE. O TpoxdTTEL ALTO EUXOAA ATtd To CUUPEALOUEVAL.
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e Av 7 dudotoon evog mivaxo elvon N, ol delxtec Twv otolyelwy

Tou xupalvovtal oo 0 €we N-1.

o Ilpocoyn oto xhaowxd Aaog mou yivetar oTOV
TEOYPAUUUATIONO UE TN Oloryelplom mvdxwv! Andneipa
Tpdofaong extéc Twv oplwv evog Tivaxa dev elvar duvATOV Vo
oLy voUel amd ToV UETAYAWTTIOTY|, UE CUVETELX VO TEOXUEL

cof3apd TEOBANUO XATE TNV EXTEAECT) TOU TEOYEAUUATOC.

o Eivau evddvn tou npoypauuatioty| vo e€acpailoel 6Tl OTay
GTO TEOYPUUUE Tou xdvel Tpdoacn oto otoiyelo x[i],
omou o mivaxac x €xel oploVel pe dLdotoon, €0Tw, 100, ToTE
To 1 dev Vo €yel T uxpdtepn amd to 0 ¥ ueyalldtepn amod
T0 99, 6Tay yivetan 1 avapopd oto x[i]. AANGC ...

210 Unix, yuo nopddetypd, Yo TEEOVUE €VO UEYUNOTRETES
“Segmentation fault” 7 xavéva “Bus error” xotd tnv
EXTEAEOT TOU TROYEAUpaToC. I'evixde, autd ta unvouorta
MOC UTTOOELXVOOUY OTL EYOUUE XAVEL OTO TEOYEAUUUN UAC
xdmolo hdog duayeipione pviunc. e nepiBdihovta
Microsoft Windows, to mo mavd anotéheouo 0Toy UTEEYEL
Ao Blayelploneg uviung etvar o Blotog TEpUATIONOS TO
TEOY POLUALTOC.

o ’ 7 ’ 2z ’ ’ ’ ’ ’ ’
Evutuxoe, 0nhady, yiatl €Tol Ladalvoupe OTL TO TROY P LS EXEL OOAA-
HOTR, OTIOTE UTOPOVUUE Vo UTOVUE o711 Oladixacio va Ta dtopdcouvue. ‘Ouwe,
auTd Oev ouvuPalvel mdvtote. T TAPYOUV TEELTTWOELS TOU VO EYXOUUE XAVEL
Addocg Blayelplone UWvAUNG, Vo Uny Tdeouue xdmota EvOelln yi auTtd xoL Vo Vo-
/7 / / / ’ / 4 4 / / ’
wiloupe 671 t0 TESYEUUUA oS BOUAEVEL CWOTA, EVE AUTO Yol XAVEL AANX OVT
SAANWV.



o Tndpyel moh) oTeVvr) oyéon PeTAUEY TWV TUVAXMY XAl TWV
oeTY dleuduvoewy otny C. Ouotactixd, To Gvoua evog
mivoxa efvon €vog otaepde BelxTne oTo ME®TO oTolyElo TOU

TVOOCQL.

o ['ia mapddelypa, av Eyouvue oploel evav mlvaxa a, TOTE 1)
exppoon *(at+i) etvar tloodVvaun ue v ali]. Ouolwe, xou

oL exgpdoelc at+i xou &ali] elvon looddvauec.

o Av o’ éva delxtn pa, nou delyvel oe otouyela (Blouv TOTOL Ye
TOV TOTO TWV CTOLYEIWY EVOC TVOXA &, AVAUECOUUE oV TUIT
1 OleLYUVGT) Tou TE®TOL, N xdmolou dAAov, oTolyelou Tou
mivaxa, ol exppdoelc pat+(N), énou (N) elvon axépata
ToEACTAOY), elval VOULES (¢ BLEVIUVOELC YOl TPOOTEANO
TV oTolyelwy Tou mivaxa, apxel va €youue eCacgailoel OTL

oelyvouv uéoa oo Hplal Tou Tivoa.

e Erniong, unopolye tov OelxTn pa Vo Tov aUEAVOUUE 1) VoL TOV
UELOVOUUE, XA, YEVIXA, VO TOV TPOTOTOLOVUE, %otd Bo0ANoN
(m.x. pat+, ——pa, xAn.), tédvta UTO TNV TEoLTOVEST OTL
UECL TOU TEOTOTOLNUEVOL Oelx Ty Vot TPOOTEANIVOUUE

ototyelor Tou mivoxa eVtog Twy oplwy Tou.
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o [lapdderyya:

int i, al[8], *pa;

for (i=0 ; i<8 ; i++)
ali] = ix*i;

pa = &al[0];

al6] = *x(atd);

*(pa+3) = alb];

al0] = *x((pat+)+2);

*x((++pa)+b) = al[1];

*x(&a[5]-1) = *(--pa);

pa \7 pbpﬂ

) 1 4 9 16| 25| 36| 49

alol a1l a2l al31 a4l a5l a6l avl

ot Yo elvan Tor Teple OUEVA TOU Ttlvoxa @ HETA TNV

EXTENEDT) TWV TOQATAVL EVIOADYV; &

o Ilpoocglte OTL €VE) 0TO TPONYOVUUEVO TARAOELY UL,
TEOTOTOLOVUCAUE TOV OelXTY pa, autd Oev umopel va yivel yio
TO OVOUOL TOU TVOXAL, ToROTL EVOL ETUTEETTO VoL
Yenotdononel cav delxtne (m.y. *(a+4)). Aniody,

amoyOpEVETAL VoL Ypdoupe at++.

4 1,4, 25, 1, 25, 16, 1
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o Mepuxec popec, Vé€Nouue va oploovue ulo cuvdpeTno, 1 onola
va eneepyaletor oo otolyela evog mivaxa. Puoxd, ula Ao
elvon vau €yel Onhwtel o mivaxac ewtepinde, ondte umopel va

vivel n emiovwvia he TNV xahovoo cuVAETNOT TOAD ATAd.

o Elvou mavd, opwe, yior 0Lldpopouc AOYous, xuplwe ylo Vo
elval 1) oLVEETNOY HOC YEVIXNC XPNoNS, VoL YEAOLUE VaL
TEPACOVUE TOV TVaXAL OTT) CUVAETNOY) CAY TAPSUETEO. 2TNV
neplnTwon oY), ATADSC TEPVAUE EVaL OEIXTY) OTO TEWTO
otolyelo Tou mivoxa oL, HECK aWTOU, N CUVAETNOT UTopEEl Vo

TEOGTEEAYCEL OTOLODYTOTE GTOLYELO TOL.

o Ilopdderyya:
#define N 50

int main(void)
{ int x[N], *myp;

myfun(&x[0], N);

void myfun(int *px, int n)
{ int y;

--------------
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® >T0 TPOMNYOUUEVO TUPAOELYIA, 1) XANOT TNS CLUVEETNOTC
myfun ond tnv main Yo unopoloe va elye yivel xou cov
myfun(x, N), 0nAady va nepdooupe T0 Gvoua Tou Tivoxa,
ooV, OTWS YVOEICOUUE, TO OVOUX QUTO ELVAL OUCLACTIXA

evoc 0elxTng oto TpwTo oTolyelo Tou mivoa.

o Av elyope avordéoel otov delxtn myp N diedhduvor Tou
TpwTou ototyelou tou mivaxa (myp = &x[0] ¥, loodUvoua,
myp = X), Yo uTopoUCOUE VoL XOAEGOVUE TN CUVEETNOT ol

ocoav myfun(myp, N).

o Av ¥€houpe Vo TEPACOLUE OTY CUVALETNOT EVOY UTOTVOXOL
Tou oY oU Thvaxa, and éva otolyelo xou YeTd, Yo
UTOPOVCOUE VO TNV XAAECOVUE UE TORAUETEO TN OLEDVUVOT)
Tou otolyelov autov. ot TaEddeLYpa, v EYOUUE XAVEL TEMTA
v avddeon myp = &x[2] pe v xAfon myfun(myp, N-2)
() an” eudeioc myfun(&x[2], N-2), n ouvdptnon myfun Vo

“Oel” évav mivaxa pe mpwTo otolyelo To Tpito Tou Py X0,

e Enlong, otov oplopd tne cuvdpetnong, Yo Urtopolcoue YL
TUTUXY| ToEAUETEO Vo Bdhouue To int px[], avtl yio To int

*xpx. Elvar atohdtwe 1ooddvapo.



Iotoypappa CUYVOTATOY YEAUUATWY CTTV £lC0OO

/* File: histogram.c */
#include <stdio.h>
#define YAXISLEN 12 /* Y-axis length */

int main(void)
{ int i, j, ch, total;

int letfr[26]; /* Letter occurrences and frequencies array */
for (i=0 ; i < 26 ; i++)

letfr[i] = 0O; /* Initialize array */
total = 0; /* Initialize counter of total letter occurrences */

while ((ch = getchar()) != EOF) {/* Well-known read-character loop */
if (ch >= ’A’ && ch <= ’Z’) {

letfr[ch-’A%]++; /* Found upper case letter */
total++;
}
if (ch >= ’a’ && ch <= ’z’) {
letfr[ch-’a’]++; /* Found lower case letter */
total++;
}
}
printf(" |"); /* Start histogram printing - first Y-axis segment */
for (i=0 ; i < 26 ; i++) { /* Convert letter occurrences */
/* to frequencies rounded to nearest integer */
letfr[i] = (int) ((100.0%letfr[il)/total+0.5);
printf("%s", (letfr[i] > YAXISLEN) 7 "~~" : " "); /* If i-th */
/* letter frequency exceeds Y-axis length, print "~~" x*/
}

printf("\n");
for (j=YAXISLEN ; j > O ; j—-) {/* Print line at j-value of Y-axis */
printf("%2d|", j); /* Print frequency label and Y-axis segment */
for (i=0 ; i < 26 ; i++)
printf("%s", (letfr([i] >= j) 7 "xx" : " "); /* If i-th letter */
/* frequency is greater than or equal to j, print "xx" */
printf ("\n");
} /* Print X-axis and letter labels */
printf(" +--—---------————— \n");
printf (" AaBbCcDdEeFfGgHhIiJjKKL1MmNnOoPpQqRrSsTtUuVviwwXxYyZz\n") ;

return O;



% gcc -o histogram histogram.c
% ./histogram < histogram.c

12|

11] XX XX
10| XX XX XX
9| XX XX XX XX
8| XX XX XX XX XX
d XX XX XX XX XX
6|xx XX XX XX XX XX XX
5]xx XXXX XX XX XXXX XX XX
4]xx XX XXXX XX XX XXXX XXXXXX
3|xx XX XXXX XXXX XX XXXX XXXXXX
2]XX XXXXXXXXXXXXXX XX XXXXXX XXXXXXXX XXXX

1|XXXXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

AaBbCcDdEeFfGgHhIiJjKkL1MmNnOoPpQqRrSsTtUuVviWwXxYyZz
% ./histogram < /usr/share/dict/words
I

12|

11] XX

10| XX

9|xx XX

8| xx XX XX

7| xx XX XX XXXX XX XX
6|xx XX XX XX XXXX XXXXXX
5|lxx xx xX XX XX XXXX XXXXXX
4|xx XX XX XX XX XXXX XXXXXXXX
3|xx xXXXXX XXXX XXXXXXXXXX XXXXXXXX
2| XXXXXXXXXX XXXXXX XXXXXXXXXX XXXXXXXX XX

1|XXXXXXXXXXXXXXXXXX XXXXXXXXXXXX XXXXXXXXXXXX XX

AaBbCcDdEeFfGgHhIiJjKkL1MmNnOoPpQqRrSsTtUuVviWwXxYyZz
% ./histogram < /usr/include/stdio.h

| ~~

12] XX

11] XX

10| XX XX

9| XX XX XX

8| XXXX XX XX XX

7| XXXX XX XX XX

6| XXXXXX XX XX XXXX

5] XXXXXX XX XXXX XXXXXX

4| XXXXXX XX XX XXXXXX XXXXXX

3|xX XXXXXXXX XX XX XXXXXX XXXXXXXX XX
2]XX XXXXXXXXXX XX XX XXXXXX XXXXXXXX XX
1| XXXXXXXXXXXXXXKXXXX XXXXXXXXXXXX XXXXXXXX XX
+ _____________________________________________________

AaBbCcDdEeFfGgHhIiJjKkL1MmNnOoPpQqRrSsTtUuVvWwXxYyZz
h
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AUvvVouLxy] 0ECEVLOT UVAUNS

o O nivaxeg elvon €va ToAD Yoo epyalelo oe xdlde yAwooo
TpoYpoppatiopoU, doa xou oty G, ylo tn Otayelpion Ue
evialo TEOTO EVOC cUVOAOL amd OPOELDY| dedouéva. To
Boowxd mEOBANUA, OUWS, U Toug Tivaxeg elvol OTL TEETEL Vol
EYOULUE OplOEL TN OLACTACTY] TOUSC UECA GTO TEOYPOUA,
BacCovtac €Tol, XATA TN PAOY TS CUYYEAPNS TOU
TEOYPOUUATOC, €V OpL0 0TO TANUOC TWV BEBOUEVLY TTOU

UTOPOLKE VA AmoUNXEVCOVUE GTOV Ttivaxa.

e Av oplooupe tn BLdoTacn evog Thvoxa OYETIXE ULxE,
XAVOUUE OWXOVOULa OTT) WVAUT XATA TNV EXTEAECT) TOU
TEOYPUUATOC, AAAS AUTO EYEL TOTE TEQLOPLOUEVES
ouvatotntec. Av oploouye 11 SldoTooY TOAD UEYAAY), UTOPEL
TO TEOYEUUUS Lo VA YELRLOTEL oL TEPLOCOTERA DEDOUEVAL,
OAAG YIVETOL OTATAAY OTN UVAUT OTay BEV YEeLalOUACTE Vo

eNECEQYUOTOVUE TOCO TOAAL DEDOUEVAL.

o To Wavixd Yo HTov To TEOYPUUUE oS VoL UNY dECUEDEL
UVAUT €€ dpYNc, OAAG VOl TO XAVEL QUTO BUVOLLXAL, XATA TN
QAT TNC EXTEAEONC, AVANOYA UE TIC vy xeC Tou. AuTo,
ELTUY WS, Elval EPIXTO.

o H duvoxy| decueuon uviung yivetow o’ Eva ¥ eo mou
oloyetplleton TO TPOYEUUUA, O OTOIOC AEYETOL OWEOC, AL
elvol BLoPoPETINOC amd TO OTATIXO YWEO CTOV OTOlo
QUABCCOVTAL Ol EEWTEPIXES UETOPANTAC o TN otolfSa oTny
onolol YUABCCOVTAL Ol AUTOUATES UETUPBANTES TWY

CGUVORTACEWYV.



e Ytnv C, n duvoint déopeuon uviune yivetor (xupiwe) wéow
NG CUVAETNOTC

void *malloc(unsigned int size)

o Kohodvtac tnyv malloc pe mapduetpo Evay axépoto size,*
QUTY) OECUEVEL OTO CWEO size cuveyodueva bytes xau

EMOTEEPEL GTO OVOUA TNG €VAL OEIXTN GTO TEWTO an’ AVTA.

e O deixtne mou emotEégel n malloc delyvel o TOTO void,
ONAadY| 0TOV *EVO TUTO, ool BEV TNV aPopd Tl TUTOU

0edoUEva Vo QUAGEOUUE OTY| UVHUY TTOU BECUEVCE.

o Av, Yy xdmoto Aoyo, y malloc BV UMOPETEL Vo DECUEVTEL
TN WviUn mou tne InTHUNXE, ETLGTEEPEL GTO OVOUS TNS TOV
xevo Oelxtn NULL. IIdvta, étav xoholue tnyv malloc, mpenel
v eEAEYYoLNE av Yog enéotpede deixtn dldpopo tou NULL

X0 UETE VA TEOY WEHOOVUE.

o Eneldy) To mAloc twv bytes mou yenolporolodvtol yio 1
QOAAEY BEBOUEVWV XATOLOL TUTIOL UTOEEL Vo BlapEpeL UETAED
OLOPOPETIXDV UETAYAWTTIOTWV, AELTOURYIXWOV CUCTNUATWV
XOU EMEEEQYATTAV, VIO VoL €Vl TAL TEOYESUUOTE HAC
ueTapEpatua, to TANYoc Twv bytes mou (ntdue and TNV

malloc vo DECUEVOEL TO BIVOUUE PECK TOU TEAEOTH sizeof.

*3¥tov TG oplopd Tne malloc, o TtONOC Tou size elvou size_t, oAAd

aUTO TpaxTixd elvon unsigned int.
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o H éxppaon sizeof ((t0mog)) €xel oav Tun to Thdoc Twv
bytes mou anoutodvTan 0T cuyxeXELEVY Lhoroinon tne C
yiat vor @UASY YoV Bedopéva Tou 0 TUTOC Toug elvan (TOTOC).
Il mapdderypa, we To ToEondTe TUNUO TEOYEAUUATOS

int n, *p;

................ /* Compute n */

p = malloc(n * sizeof(int));

if (p == NULL) {

printf ("Sorry, cannot allocate memory\n");

return -1;

................ /* Handle data starting at p */

0EOUEVOVUE DUVOLXE YWEO GTO CWEO Yo VoL YuAAYYolV n

OUXEQALOL.

2ty npo ANSI C enoy|, o delxtng mou enéotpeye 1
malloc (tUmou void *) €mMEETE MEOTA VA TPOCUPUOCTVEL
GTOV XUTIAANAO TOTO delxtn xou YeTd Vo avarteVel oe
LETOPBANTY. Anhady) TV xAforn ¢ malloc o0TO TAEATAVE
TUAUA TEOYEUUATOS Vol TNV YOAPUUE CUV:

p = (int *) malloc(n * sizeof(int));

IIAéov, %dTL TETOLO BEV Elval ATAEATNTO XoL, Yiol TNV

axplfBela, dev cuvioTaTou.

90



O teleotic sizeof umopel va yenowonoinel elte cav
sizeof (mopdoTaon), elte cav sizeof ((napdotaon)), onoTE
oUTY 1N ExPEooT Exel oav Tiun to TANYoC Twv bytes mou
amawtovvTon yia v puiaydel 1 (tapdotaot), T.Y. To sizeof

buf elvar 20, av €youue oploel char buf [20].

ITPOXOXH! ‘'Otav decueovye duvoixd wvnun, etvon euvdivn

OLXY| LS VO TNV ATOOECUEVOUUE OTAY OV TNV Y EeldlOUAOTE.

H anodéoyeuon uviung mou €xel deoueudel duvauLxd ylveto
UE TY) CUVAETNOT)

void free(void *p)

H mapduetpoc mou nepvdue otn cuvdptnorn free elvar €vog

oeixtne mou pog elye emotpédel xamolo malloc.

Elvouw moA0 cofapd Addoc 6" €va mpdypoupa, Vo 0ecUedoVE
OUVOULXE VAT X0 VOL UNV TNV ATTOOECUEVOUNE OTAY OEV TNV

YEELACOUACTE.

Exté¢ and tnv malloc, undpyouv xot 000 dARES
CLVAPTACELS Yiat duvaLxY| déopevon uvAunc (n realloc xou
N calloc). Elvor mo ondvia ypnolponotoduevee and tny
malloc. Méow tng evtoArc man, uropel vo puddel xovele

TEQLOCOTEPES TTANEOYOPIEC YU AUTEC.

‘Otav 0" éva TpdYEAUUA YENOULOTIOLOVUE GUVIPTHOELS Lot
OUVOLLXY| DECUELCT) Xl ATOOECUEUCT] WVAUNG, TIEETEL VoL
EYOLUE OLUTERLAIPBEL GTNY EY Y| TO apyelo emixepaiidog
stdlib.h. AnAiady:

#include <stdlib.h>



e Xc oYEoT UE TO TPOPANUATA TOU BNULOVEYOLVTOL TV
0plloVUE UE OTATIXO TEOTO TUVOXES YLOL VO OLOLYELOLOTOVUE
£vol GOVOAO Al DEDOMEVA, AVTL VO XAVOUUE BUVOLXY)
OEOUEVDT) UVAUTC, Vo TEETEL Var avapepouue OTL oty C
UTEEYEL XL 1) DUVATOTTTA VoL oploouue Tivaxeg Ye HeETAUBANTA

OLAOTOOT), YLt TOEADELY AL

int array[n];

Duoxd, meLy amd TN SNAWON AUTY|, OTNV axépona LETABANTY

N TEETEL VAL EYOVUE DWOEL TIUN.

O Baowxdc Teploplopdc Tou UTEEYEL 0T ONAWOY) TUVAXWY UE
OLAOTACT) TOL OEV elvol YVWOTH XxaTd TN PACT) CLUYYEAPTIC
TOU TPOYEAUUATOC, elvar OTL untopel va yivel yio mivaxec mou
elvon autopatol, dnhady| Tomixol peoa o ouvapthoelc. Aev
uropel vou ylvel yia mivoxeg mou Y€AovUE va Toug oplooupe
OTOV OTATIXO Y(WPO, EEWTEPIXA TWY CUVIPTHOEWV.

Ye x&¥e mepintwon, elvol xoahUTEETN TEOYEAUUATIOTIXN
TOXTIXY), OTAY VEAOUUE VO DEGUEVCOUUE DUVOULXE VAU,
aLUTO Vo Yivetal U€ow malloc xau OELXTMY, Tapd UE Tivaxeg

TOU 7] OLACTUCY| TOUC EIVOL TTUEOETELXT.

Enlong, va emionuoavidel 6tL 1 duvatdtTnTa Yio Tivoxes ue
TORAUETELXY OLdoTaoT TpooTEUNXE oTto otavtopvt e C to
1999, omdte TAAOTEPOL UETAYAWTTIOTES OEV TO OEYOVTOL.
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YuuBoAlocelpeg

o Mia cuyfohooeipd 1 ahpapliunTind elvon Evag Tivoxog oo
yopoxtheee (Bedopéva toinou char). O yoapaxthpac *\0°,
cav otolyelo Tou mivaxa, delyvel To Téhog TNg
cuufolooelpdc xou Elval ATOADTWS ATUEOLTNTOC VIOl VO
UTOEOUY VO AELTOVEYCOLY Ol CLVAETACELS BBALOV XS Yia

TO YEPLOUO GUUSBONOGELROV.

o Aoyw Tng dueong oy€omg YETAC VXMWY Xl DELXTWY, OF
ula cupPorooelpd unopolue vo avapepYolue xo pe Eva
delxtn (tOmou char *) mou delyvel otov TEOTO YopaxThpa
e ouyfolooelpde.

o Meou o €va TpdYpouud, UTopOoVUE U Vo GUVTOUO TEOTO Vo
avagepolue oc wlo cugforooelpd yio TNV omola Yvwellouue
TOUC YOPAUXTNAPES TOL TEPLEYEL, TepixhelovTog awTolC TOUC
Yopoxtheee péoa og " (ywelc to >\0?). Iopdderypa:

char *mess = "Hello world!\n";

(Hello wliol|r |l |d]![\n|\0

\

mess:

e Ou oupfolocelpéc Tou TEPLEYOVTAL HECO G EVA TIOOYPOYLUL
QUAACCOVTUL GTOV (DO YWEO UE TO TEOYEOUUN XA, YL AUTOV
T0 AOYO, dev elvon duvatov va puetaBAndoly. Lo
OLOYELPLOT) TOUC, O UETAYAWTTIOTAC AVTIOTOLYEl o8 xAe
T€TOl OLPPBoAOCELRS TN BlEdVUVOT TOU TEWTOU YAEUX TP

ne.
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o Extoc amd tnyv apylxonolnon evog 0eixty o char ye ulo
CLUBOAOCELRY, OTWC HAVOUE UE TNV EVTOAT

char *mess = "Hello world!'\n";

UTOPOUUE VO Y IXOTIOLACOVUE XOL EVOL TUVOXAL Y ALUXTHOWY
ue ula ovpfolooeipd, we e&ne:
char arrmess[] = "How are you?";

Aev undpyel AOYoc Vo 0ploOVUE BLAOTACT YO TOV TVoXoL
arrmess, yloti auty) unohoylCeton autopata amd to TARYOC
TWVY YopUXTAPWY TNS cLUBoAooeLRdc (ouV €vay, AOYw Tou

’\O’).

o Mio ououddng dlapopd HETAED TV TAPUTAVE EVIOAGDY, £lvol
OTL 1 YETOPBANTY mess elvon delxtng mou apyxonol\Unxe ue
TN cuyforooelpd Tou VEAOUUE, 0T CUVEYELN, OUWS, UTOPEL
vor AANGEEL TUWUY), oV YEELACETAL, EVEY TO OVOUN TOU TVOXOL
arrmess, Tou enlong apyxonotjunxe ye wlo cuyohooelpd,
Aettovpyel, QUOA, ol WS BEXTNG, LOVO TOU OEV ETLTEENETAL
vo petaBAnue.

e H 0eltepn ouoLdONC dLapopd elvol OTL BEV UTOPOVUE VoL
AAAGEOVUE TO TEPLEYOUEVO, ONAADN TOUC YORUXTHPES, TNG
ocuyfolooelpdc "Hello world!\n" mou Oelyvel apylxd o
oelxTne mess, noEOTL UTOPOVUE VoL AANAEOUKE TNV TLUY] TOU
(dLou Tou BElXTY, eV UToPOVUE Vo AAAAEOVUE TOUC
YopoxthpeS tne ouvpBolooelpdc "How are you?", mopdtl

0EV UTOPOUUE Vo GAAAEOVUE TO arrmess.
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e Ou oupforoocelpec elvon Eva TOAD yeNOLWO EpYAAElD YioL TOV
npoyeauuationd otny C, yU' autd 1 npotuny BBAoUixn tne
YAOooUC TapEYEL plot OELpd Ao CUVORTHOELS YLoL TT)

Ol ElpLoT) TOUC.

e Orav yenowonowolye ¢’ Eva mpdypauUd CUVIRTHOELS YLo
olayelplon ouPBoOAOCELPWY, TEETEL VoL £YOUUE CUUTEPLAGPEL
oTNV apY" To apyelo emxepaiidoc string.h. Aniady:

#include <string.h>

o Mepuxec and Tic cUVIPTNOELS AUTES ElvaL:

unsigned int strlen(const char *s)
char *strcpy(char *sl1, const char *s2)
int strcmp(const char *sl, const char *s2)

char *strcat(char *sl1, const char *s2)

e H strlen emotpégel to pixoc tne oupolooelpdc s (ywelc
0 Tehxd ’\0?). &

o H strcpy aviiypdgel t1 cuuBolocelpd 52, UEyel Xou TO
teAxd *\0’, 011 ouufolocelpd s1, TNV ool EMOTEEPEL Xl

GTO OVOUL TTC.

o H strcmp ouyxplvel tic cuyfBorooelpéc s1 xaw s2 byte npog
byte xou emoTEEPEL Evary ax€pono YETIXO, UNOEV 1| aEVNTIXO,
avdhoya av 1 cupolooelpd s1 axohoudel (ahpafBnTixd),
TawtiCeTan 1) Tponyeltar TG oupohooelpdc s2, avtioTolya.
H olyxpion yiveton pe Baorn toug ASCII xwdixolc twv
YORAXTHPWY TWV CUUBOAOCELLMV.

o / ’ / ’ ’ . ’ ’
EnoAuwe o tinog emotpopnc tne ouvdptnong elvan size_t, aAhd autog,
TEAXTIX, €lvon unsigned int.
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o H strcat npocaptd £va avtiypago tne cuuoloocelpde s2
oto Téhoc TN sl, daypdpovtac Tewta To *\0’ Tng s1, xou

ETLOTEEPEL TO ATOTEAECUO X0 GTO OVOUL TTC.

o Kdmolec amd TIC TUTIXESC TUEOUETEOUS TWV CUVIPTHOEWY YL
oLy elplorn cupBolocelpmy €youy dnhwiel cav const yio va
emonpovidel 6Tl ol avtioTolyec cuyfolooelpeg dev Vo
ueToBANYo0V and TIc CUVIPTHOELS.

e O cuvaptioelc Tou dnuovpyoLy véee cuyBohooelpée (m.y.
strcpy, strcat) dev avohouBdvouy xou TN BECUEVOT) UVAUNG
yioo T @UAag) Toug. Elvon eudivn tne xaholoag cuvdptnong

VoL TO XAVEL AUTO.

o TTdoyouv %o dPXETEC GAAEC EVOLAPEPOUCES XAl YONOWES
cuvapTHoElS dlayelplone oupBolooelp®y, dnwe oL strncpy,
strchr, strstr, xAn. H evtoAr man elvon éva yéco yio va
udel xavelc teploodtepec TAnpopopliec Y auTtéc.

o Kdmolec mavec vhomolfoelg: *

char *strcpy(char *sl1, const char *s2)
{ char *orig_sl = si;
while (*sl++ = *s2++);

return orig_sl; }

int strcmp(const char *sl1, const char *s2)

{ for ( ; *s1 == %82 ; sl++, s2++)
if (! *xs1)
return O;

return *sl1 - *s2; }

*TIcde Yo vhomoloboaue Tic strlen xou strcat;
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ITivaxec dewxToV %ol OEIXTEC OE OEiXTEC

o Onwc uropolue va €yovue Tvaxee axepalwy, TVAXES
TEAYPOUTIXADV ApldU®Y (XynTHS UTOBLIGTOANG, ATATE Y
SimAnic axp(Betac), Y mivoxeg yopaxthewy (cuufolocelpéc),
€tol unopouvpe va oploovue otny C xan mlvaxeg detxToy.

e Me tnv Bl Aoy mou To Gvopua EVOC TUVAXO GTOLYEIWY
xdmotou TUToU unopel va Yewpniel (oyeddv) 1oodivauo pe
evo 0elxtn oe otolyela T€Tolou TOTOL, ETOL XL TO OGVOUL
EVOC Tivoa OEWXTOVY avTIoTolYel 6° €va Oelxtn og Oelxtn o€

ototyelor Tou TUTOU Tou delyvouy Ta oTolyela Tou Tivaxa.

o [lapdderyya:

int i, j, *px[3], **ppx, s = 0;
for (i=0 ; i < 3 ; i++) {
px[i] = malloc((i+2) * sizeof(int));
if (px[i] == NULL)
return -1; }
for (i=0 ; i < 3 ; i++)
<

for (j=0 ; j i+2 5 j++)
x(px[i]+j) = ix*j;
PpPX = PX;

for (i=0 ; i < 3 ; i++) {
for (j=0 ; j < i+2 ; j++)
s += *(kppx)++;
ppx++; }
ot Yo elvon 1 Tiuh TNC LETABANTAC S HETE TNV EXTEAEDT

TWV TORATAVE EVTIOADYV;
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Oplopata YEAUUUNAS EVTOA®YV

o ‘Orav extehodue €va mpdYpouua, YEAOUUE VAL EYOVUE, XATA
TNV *AN\OT) TOU TEOYEAUMUATOS, TN DUVATOTNTO VO DIVOUUE OTN
YOUULUY) EVIOADY XATOLO OPLOUOLTAL, TAL OTLOLOL VO UTTOEOVY VoL
TEEACOUY GTO TEOYPOUUA, YLOL VAL ToL ENEEERYAUOTEL

xoTdAAN AL

o Xty C, n duvaTOTNTU OPLOUATWY OTY) YEOUUY| EVIOAGDY
TOEEYETOL UECK TWV TUTIXOY TUEUUETEWY TNC CUVARTNOTNG

main.

e OplCovtac tny main pe 0600 TUTUIXEC TUPOUETEOUC, (Ul
ox€pala, CUVHYWS PUe Ovoua argce, xou Wlo Tivoxo BETOY ot
yopoxthees (1 delxtn oe delxtn oe yopoxthpes), cuvADLC e
OVoUa argv, UECH OTY CUVAQETNOT), UTOPOVUE VO EYOUUE
npoofaor ot oployata pe o omolor xAINxe T0 TEOYPOUUAL

OTN YPOUWUY EVIOAAC.

o Av éva exteréoiuo mpodYpoupo myprog xAndel cov
% ./myprog first 241 third
Xol 1) cLVEETNOY main Tou nEoYEdUUATOC £XEL oplolel cav
int main(int argc, char *argv[])
TOTE, UECO OTNY main, 1 YUETUBANTH arge €yl TNy TN 4
(600 toL oplopata cUV To GVOUA TOU TPOYEGUUATOC) XAl OL
oelxtec argv[0], argv[1], argv[2] xo argv[3] delyvouv

oTny apy TV cuufolocelpdy . /myprog", "first",

"241" you "third", avtictoya.
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O deixtne argvlarge] (oto nponyoluevo Topddelyua o
argv[4]) elvou o xevée delxtne, NULL.

H deltepn Tumixn nopdueteoc Tne main unopel va oploiel

elte oav char *argv[] elte cav char **argv, .codOvauo.

‘Otay xdmoto Oploud Ot YEUUUY EVIOAGY EVAL AXEPOLOC
apLIUOC, UECA OTO TEOYPOUUE HOC, XUTE Tdoo TavoTNnTa,
Vo oG EVOLUPEREL VL EYOLUE OLadEoiun TNV oplduNnTIXy| TLU
Tou aplduoD, Oyt amAee To Ynpla Tou cav pla cupBoloceipd.

H yetatpony| wlag cugorocelpde mou ta otouyelo tne elvon
oexadd Pnoplor oty avtioTolyn aprdunTixy Ty yiveton ue
TN CLVAETNOT)

int atoi(const char *s)

H atoi unohoyilel v T e (aprduntixnic)
CLUBONOCELRAC S %Al TNV ETUOTEEPEL OTO GVOUL TNC.

210 TEONYOVUEVO TapddeLYUa N xAjon atoi (argv[2]) Ya
EMECTEEPE TNV TN 241.

‘Otav yenowonotolue TNy atoi, TEEMEL Vo xdvouue xou:

#include <stdlib.h>
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IToAvOLEAoTATOL RivaxES

o Extdc amd povoodidotatoug mivaxeg, otny C, Omwe xau ot
OAEC OYEDOV TIC YAWOGES TROYEOUUATIOUOD, UTOPOVUE VA

oploovue xou Tvaxeg Ue TEPLOCOTEPES TNE WUloC DLUOTACELC.

e Me 11 0rAwon
int matrix[10][8];

opilouue €va didtdotato mhvaxa ue ovoua matrix ye 10

YeUUUES xau 8 oTAAEC.

o H avagopd ota otoiyelor Tou mivoxa yivetal e TeOTO
avtioTolYO HE AUTOV TWV UOVOBLACTATWY TVdxwY. To

otovyelo matrix[i] [j] elvon autd mou Beloxeton oty i
Yoouph xon oty j oThHAn.

o Av éyouye oploel €va BLOLEOTATO TVAXAL, ECTL UE OVOUL
matrix, t6te to matrix[i] (t0odVvaya to * (matrix+i))
elvon €vag 0elxtng oto mpwto otouyelo TNg 1 ypouunc Tou
nivaxa. Onote, 1o *(matrix[i]+j) (toodlvaua to
* (* (matrix+i)+j)) Oev elvou dhho and to otolyelo

matrix[i] [j] tou mivaxo.

o Tvoc dudidotatog mivaxag amoUnxedeton xatd yooupes. Av
avadéooupe o” €va delxtn p, mou delyvel oe TUTO O,TL XL O
TUTOC TV oTolyelwy Tou Tivaxa, Tt dlevYuvon Tou TEWTOU
ototyetou Tou mivaxa (n.y. matrix [0] [0]), t6te unopolue
VoL TPOOTEAACOUUE TA TEPLEYOUEVA TOU Tthvaxar, T piat

YOUUUN UETE TNV AAAT), UE TUPUOTACELS TNG Hop@pNc * (p+i).

*Mébvo, Tpocoyf xou €0, TO i TEETEL VAl XUUALVETAL, OTO TOEABELYUS WaC,

amd 0 €wc 9 xaw To j and 0 €wc 7.
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e Enioneg, agol to *matrix elvar to (Olo pe to matrix[0],
ONAADY) EVOC OEIXTNG OTO TPMTO GTOLYELD TNE TEWTNG
Yoopunc (awthc pe i=0) tou mivoxa, UrtopoluE va
TEOCTEEAACOVUE HATH YOOULUES TO TEPLEYOUEVOL TOU TIVOXOL XL

UE TOPACTACELS TNG HOopYTC * (*matrix+i).

o duowxd, unopolue va oploovue 1ol TVOXES UE TEPLOCOTEPES
TV 000 OLACTACELS, AAAS, OE TEWTN QPACT], OEV EYOULV
LOLALTERT TEOYPAUUATIOTINY YENOLULOTNTA.

o Av ¥éhoupe va nepdoovye o pla cUVAETNOT EVa
TOAUOLAGTOTO TUVAXAL, TOTE GTNY XANOY) TNS CLUVAETNONG
0lvouue TO OVOUAd TOU %Ol OTOV 0pLoUd TNS dNAWvouue, padll
UE TO OVOUA TOU, Xl OAEC TIC OLOOTACELS TOV, EXTOC TNG
TEWTNG, N onola dev elvon unoypewTiny|. Ilapdderypa:

int main(void)
{ int matr[16][12];

myfun (matr) ;

}

void myfun(int matr[][12])
{ .... 1}

o Amo Ta mponyolueva elval eUPavES OTL OTAV YENOLLOTOLOVUE
Tivoxeg mou opllovtol OTATIXG, AVOYXACTIXA ONAWVOLUE
CUYXEXPUEVES DLUOTACELS XATA T1) PACT) CUYYRAPNC TWV
TEOYPOUUATWY YOG, UE ATOTEAECUA ELTE VO XAVOUUE OTATAAN
uviune ette va neploptllépacte otny enthuon TEoBANUATWY
ue wxpod uéyedoc. Elvon mpoTiudTtepo Vo yenoyLonoloue
OElXTEC XA VOU XAVOUUE DUVOLXY] OEGUEVCT) UVHUTC.
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o Av o’ éva mpdypauua yeeldleTol Vo QUAGEOUUE dEdOUEVAL O
€vol OLOLdoTATO Thvaxa, oyveoTou, ot apy Ny, heyedouc,

4 4 /
avtl Vo ONADOCOLUE HATL Gy

int x[10000] [10000] ;
UTOPOUUE Vo 0plooupe Eva OelxTT
int **px;
XOL UETA VO XAVOUUE:
px = malloc(N * sizeof (int *));
if (px == NULL)
return -1;
for (i=0 ; i < N ; i++) {
*(px+i) = malloc(M * sizeof(int));
if (*(px+i) == NULL)

return -1; }

o 'Ltol, 6tav Tt N xou M ylvouv yvwoTd xatd T @don
EXTENECTC TOL TROYPEAUUATOC, Vo OECUEDCOUUE OO axELBOC
uviun yeclolopacte. A@od TEAELWOOUUE O,TL EYOUUE VA
XAVOUUE, UETA TEETEL VO ATOOECUEVCOVUE TN UVAUT WS €EAC:

for (i=0 ; i < N ; i++)
free(x(px+i));
free(px);

o ['ia va tepdoouvue oe plo cuVAETNOT Vo TOAUBLACTATO
Tivoxa opLoPEVo duvauLxd, apxel Vo TNV XAAECOUUE UE
TOPEAUETEO TOV OEXTN UECE TOU OTOLOL DEGUEVTNXE ¥ WVAUN,
m.y. fun(px) ;, xou vo €Youue 0ploeL TN CUVEETNOY UE TUTILXN
TUEAUETEO EVaL BEIXTY TOU XATdAANAOL TOTOU. AnAady):

void fun(int **px) { ....
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Apyixonoinomn mvdxwy

o 'Orav optCoupe pla UeTOBANTY, UTOPOVUE, WS YVWOTOV, VA

NG 0WOOLKE xat xdmotar oy txy| Tin. H duvatdtnto vt

UTIEEYEL X0 YLOL TOUC TUVOLXEC.

o Ilapadelyuator

int x[7] = {5, 3, -7, 12, 0, -4, 125};
float r[] = {1.2, -4.35, 0.62e-17};
int matrix[3][5] = {

{22, 1, -3, 8, 7},

{-2, 0, 24, 7, -10},

{76, 54, 12, -9, 8}

+;

char
char
char

char

arr[1[2] = {{’a’,’v’},{’c’,’d’},{’e’,’£7}};

mess []

buff []
xstr[]

Y dog";
{:a)’) J’7d),)o)’1g7,)\0)};
{"Hello", "WOI‘ld", "Of", ucn};

e Mnopolye, xatd tov oplopd, va mapahelpouue to péyetog

EVOC LOVOOLACTATOU TUVAXQL, OV AEYLXOTIOLOVUE OAL ToL

oTolyelo Tov, ool autd propel vo TpoxUel and To Ao

TV WOV péoa ota { xou }.

® Y& TOAUBLACTATOUC TIVAXES, UTOPOVKE VA TUPAAEIPOUUE TO

uEyeYoc HOVO TNC TEWTNS OLACTAOTC.
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AcixTteg 08 CLUVAETAHOELS

e Onwg ylo petafSAntn avtictoiyel o plo dlebuvon uviung
TIOU UTOPOVUE VO T QYUAGEOUUE G €val OEXTY) XUTAAANAOU
TOTOV, OTWE ETUOTC UTOPOVUE VO AVUPEQOUNCTE GE TUVOXES
ue TN OLevYUVOT TOU TEWTOL TOUE OTolYElOV, ETOL UTOPOVUE

VO AVOPEQOUOOTE X0l OE CUVAPTNOELC UECE DELXTOV.

e Evog delxtng oc cuvdptnon elvon plo petaBAnty) otnyv onola
UTOPOUVUE VO XATAY WEHCOUUE T1) BleLYLVOY TNS TEWTNG Ao
Tic (ouveyopeveg) Véoelc uviunc otic omolec Bploxeton o
XOOLXAC TNC CLVAPTNONC.

e Touc deixntec cUVAPTACEWY UTOPOVUE VA TOUC YELPLOTOVUE
nepinou Omwe xat Toug dAhoug delxtec. Me tov TeEAeoTH
EUMEONG AVUPOPAC *, UTTOPOUUE VoL OVAPEPQUOVUE OF
CUYXEXQUIEVEC CUVIPTNOELS, UTOPOVIUE VO AVOUETOUUE TIC
TWES AUTOV TV JETOV o€ dAhouc cupfatole delxteg,
UTOPOUVUE VO TOUC TEQVOE OOV TORAUETEOUS OE CUVAPTAOELS
XA Aev €yel vomuo Opme vor Toug petaBdhiovye (T.y. p++).

o Ilopddelypa:
int (*funvar) (char *);

To funvar elvou €vog 0elxTng oe CLUVAETNOT) TOU ETUCTEEPEL

int xon €yel plo U ToEduETEOo TOTOL char *.

’

o T dlopopd Vo elye av YpdPaUUE TO TALOUATE;

int *funvar(char x*);

o ’ ’ ’ 7 7 ’ ’
Ed to funvar elvor To GVOUd CUYXEXEUWEVNC CLUVAPTNONG, OXL OelxTng
OE CLVAETNOT, TOU ETUOTEEPEL DEIXTN Ot axgpoto (int *) xou €xeL pio TUTULXY
TopdUETPO TOTOLU char *.
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ALloyelplon OpLOUATWY OTT YEALUN EVIOANS

/* File: cmdlineargs.c */
#include <stdio.h>
#include <stdlib.h>
#include <string.h>

int checkint(char *);
void reverse(char x*);

int main(int argc, char x*argvl[])

{ int sum = 0; /* Initialize sum of integers in command line */
while (--argc) { /* Loop while arguments are present */
if (checkint (*++argv)) /* Is argument an integer? */

sum += atoi(*argv); /* Then, sum it into the accumulator */
else {
reverse(argv[0]); /* Else, reverse argument and print it */
printf ("Reversed argument: %s\n", argv[0]);
}
} /* Finally, print sum of integer arguments */
printf ("\nSum of integers given is: %d\n", sum);
return O;

}

int checkint(char *s)
{ char *start;

while(*s == 2> 2 || *s == ’\t’) s++; /* Eat all whitespace */
if (ks == =2 || *xg == 4+7) s++; /* Eat one sign */
start = s; /* Mark the begining of numbers */
while(*s >= ’0° && *s <= 29’) s++; /* Eat all numbers */
return (xs == ’\0’ && start !'= s);

/* Return if there where numbers and nothing else */

void reverse(char *s)
{ char c;
int i, j;
for (i=0, j=strlen(s)-1 ; i < j ; i++, j—-) {
c = s[i]l; /* Visit string from start and end concurrently */
s[il
s[j]

s[jl; /* and exchange characters in symmetric */

c; /* positions until middle is reached */

}
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% gcc -o cmdlineargs cmdlineargs.c
% ./cmdlineargs This is a test
Reversed argument: sihT

Reversed argument: si

Reversed argument: a

Reversed argument: tset

Sum of integers given is: O

% ./cmdlineargs And 123 another 12
Reversed argument: dnA

Reversed argument: rehtona

Sum of integers given is: 135

% ./cmdlineargs minus five -5 plus twenty two 22
Reversed argument: sunim

Reversed argument: evif

Reversed argument: sulp

Reversed argument: ytnewt

Reversed argument: owt

Sum of integers given is: 17

h

Ilp6cV9eom noALvPAPLLY apLtdmeY

/* File: addnumbs.c */
#include <stdio.h>
#include <stdlib.h>
#include <string.h>

char *addnumbs(char *, char *);

int main(int argc, char *argvl[])
{ char *sum;
if (argc != 3) { /* Run with exactly two arguments */
printf("Usage: %s <numbl> <numb2>\n", argv[0]); return 1; }
if ((sum = addnumbs(argv[1], argv[2])) == NULL) { /* Compute sum */
printf ("Sorry, a memory problem occurred\n"); return 1; }
printf("%s + %s = %s\n", argv[1l], argv[2], sum);
free(sum) ; /* Free memory malloc’ed by addnumbs */

return O;



char *addnumbs(char *s1, char *s2)
{ int i, j, k, d1, d2, sum, carry;
char *s3, *tmp, *result;

i = strlen(sl)-1; /* Index to last character of first number */
j = strlen(s2)-1; /* Index to last character of second number */
k=(i>3j) 7 (i+1) : (j+1); /> Index to last character of sum */
if ((s3 = malloc((k+2)*sizeof(char))) == NULL)

return NULL; /* Allocate memory for result */
s3[k+1] = ’\0’; /* Proper termination of resulting string */
carry = 0; /* Initial carry for addition */

for ( ;3 k >= 0 ; i--, j—-, k—-) {
/* Loop till first digit of result is computed */

di = (i >=0) ? (s1[il-’0’) : 0; /* Get i-th digit of s1 */
d2 = (j >= 0) 7 (s2[j1-’0’) : 0; /* Get j-th digit of s2 */
sum = dil+d2+carry; /* Sum two digits */
carry = sum/10; /* Next carry */
s3[k] = sum10+°0’; /* Put k-th digit of result */

}

tmp = s3; /* Save s3 for freeing it afterwards */

while (*s3 == ’0’) /* Eat leading Os in the result */
s3++;

if (xs3 == ’\0’) /* At least one digit is needed */
s3--;

if ((result = malloc((strlen(s3)+1)*sizeof(char))) == NULL)

return NULL; /* Allocate memory for result without leading Os */
strcpy(result, s3); /* Copy corrected s3 to result */
free(tmp) ; /* Free original s3 */
return result;
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% gcc -o addnumbs addnumbs.c

% ./addnumbs 12345 67890

12345 + 67890 = 80235

% ./addnumbs 125 88275346771923625166

125 + 88275346771923625166 = 88275346771923625291

% ./addnumbs 999999999999999 999999

999999999999999 + 999999 = 1000000000999998

% ./addnumbs 0000000000023 00000057

0000000000023 + 00000057 = 80

% ./addnumbs 3252352362364362362366 3262363262362363622
3252352362364362362366 + 3262363262362363622 = 3255614725626724725988
% ./addnumbs 0000000 0000000000

0000000 + 0000000000 = O

b
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Anopridpnoesig

o Xty C nopéyetan évac BoAxde teomoc clvdeoNc oTaepV
OXEQOULWY TLWV UE OVOUIATA, UECK TWV ATARWIUAOCEWY.
Hpoxerton yiow pla duvatdTnTor avtiotolyn Tou #define, udvo
ToL TNV OtayelpllETOl 0 HETAYAWTTIOTHS, OYL O

TPOETELERY AT THC.

o Ilapdderyya:
enum boolean {NO, YES};

[ tn cuvéyeta, To NO tautileton ye to 0 xou to YES ye 1o 1.

e Mnopolue va divouue cUYXEXPWEVES TIWES OTIC oTalEPES
anopldunone, UTOVOMVTAC OTL Ol EMOUEVES CTAVEPES EYOUV

CUVEYOUEVES TUILES, EXTOC OV XAl OE AUTEC AOODOVTAL TLUEC.

o Iloapadelypato:

enum months {JAN = 1, FEB, MAR, APR, MAY, JUN,
JUL, AUG, SEP, OCT, NOV, DEC};

enum escapes {BELL = ’\a’, BACKSPACE = ’\b’,
TAB = ’\t’, NEWLINE = ’\n’};

Edw, ol otadepeg yio Toug puiveg otny anoplurnor months
AVTLOTOLY 00V 0TOUS oplloLe antd 1 €w¢ 12, eved oL otadepec
TNe amapldunone escapes avVTLOTOLOOY OTIC CUYXEXQULEVES
TWWES o €youy xavoplovel yia TV xodeulo.

o Avogopd oTic anopllunoEels, YIVETOL OTNV ToRAYEapo §2.3
tou [KR].
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Aougg

o IlohAéc opéc, ula odvietn ovtotnta puropel va xadopioVel
and €val GUVOAO BEDOUEVWY, TMHUVMC OLAPORETIXWY TUTWY,
OTOTE Yol TV YENOLLO VO OUODOTIOLOVCOUE T OEQOUEVAL
AUTA XATW ATO EVOL YEVIXO OVOUA, UE OXOTO Vo

AVAUPEQOUACTE OTNV OVIOTNTA QUTY UE TO OVOUI AUTO.

o Xty C, n duvatdTnTa opadonoinone BedoUEVWLY, TOU
ATOTEAOVUY XTA HATOLO TEOTO TA YARAXTNELCTIXG piag

TEOY POUUATIOTIXAG OVIOTNTAC, TUPEYETAL ATO TIC DOUEC.

o Mia dour oplleton pe tov €€¥c TpoOTO:
struct (etxéta dopne) {
(tOmoc)y (UEroc)y ;
(tOmoc)s (uéNoc)a;
(TOmoC),, (UENOC)y ;
}s
O oplopodc plac dounc amoteleltan amd TOUC OpLoUOUE TWV
MEAWV NG, TOU TEPLYEdPOoVTAL Goy UETABANTES

CUYXEXQUEVLY TOTIWV.

o duowxd, mivaxeg, delxtec 1 axdua xoL BoUEC UTopolyY va elvol

LEAT plog dounc.

o ['io o avaAutixr) culTnoT Tepl DOUWY, TUPATEUTECTE OTIC
raparypdpouc §6.1 éwc §6.6 tou [KR]. T dnurovpyia véwy
ovoudtwy TUTWY (evtoAr typedef), evdoeic xou tedia bit,
mou Yo culntdody oTn CLUVEYELY, Ol TUEdYEAUPOL OTd TO

[KR] etvou o1 §6.7, §6.8 xou §6.9, avtiotouya.
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o Ilopadelyuato:

struct employee {
char firstname[10];
char lastname[18];
int id_number;
float salary;

+;

struct wordinfo {
char *word;
int nlines;

};

o Y ta mopadelypota autd opilovue wlo dopy) struct
employee ylol TNV AVOTOQRAGTUCT) TANPOPORLV VIO EVOL
UTEAANAO (Uixpd Ovopa, ETOVULO, optdldc UNTehou xou
woVéc) xon plo douny struct wordinfo yio tny
AVATAEAOTACT) TNS TANPOYORlac OYETXA UE TNV UTapdn wlog
AEENC OE ATOLO XEPEVO, XAVDC Xol TO TANYOC TV YEOUUUOV

0TI onoleg eupaviCeTo.

e O oplopdc plac dourc elvon wlo dNAwoN yia TNy onola dev
yivetow xdmota d€opevon uviunc. Mnropolue duwe va
oploovue CUYAEXPLIEVES UETOPBANTES TTOL £YOLY Gay TUTO Wia
dour|, we e&nge:
struct (etuxéta Soung) (LETUBANTA)1, ..., (LETOBANTA)E ;
Téte, OEOUEVETOL 1) AMOUTOVUEVT] VAT YO TIC UETOPBANTES,
AVAANOYOL UE TOV YWEO oL YeELAleToL Yo var @uiayYoly Ta

UEAT TNS DoUNC.
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o Iloapadelyuator:

struct employee jim, jane, the_employee;

struct wordinfo first_word, next_word, last_word;

o ‘Al mopadelypoto ONAGOEWY BOPMV:

struct point {
double x;
double y;
s
struct upright_rectangle {
struct point pil;
struct point p2;
s

e E00 opllovue N doun struct point yi Tnv avonopdotoon
evoc onuelou oto eninedo (Y€ow TwY CUVTETAYUEVKY TOV),
xoddC xat TN dour| struct upright_rectangle yio TV
AVATORACTAOT] EVOS 0pY0YWVIOU THPAAANAOYRAUUOU OTO

eninedo, pe Tic Theupéc TapdAAniec atoug d€ovee (Péow dVo

onuelwy mou elvon arévavtl xopugéc oe pia dlarydvio). *

“Mropelte vo oploete douéc xou yio dAhec yewuetpxée ovidtnTec oTo
eTinedo, Yo Tapddetypo, eudOYEUUUA TUALATA, Telywva, xUXAoOUS, 7, avelop-
TATWEC TEOGAVATOACUOV, TETEAYWVA, POUBOLE, 0pTOYWMVLA TURUAANAOY POLILAL,
(TAdyia) mopoh Anhéypogla xau Tuyada TeTedmAcupa; Mropeite va oploete xow

YEWUETEXES OVIOTNTES OTOV TELOOLACTATO X WPO;
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o O oplopdc PeTABANTOV UE TUTO XATOLA CUYXEXQPLLEVT DOUN
uropel vou ylvel Tautdypova e TN ONAWON TNS dounc.
Hopdderyua:

struct point {
double x;
double y;
} pa, pb, pc;
2NV meplntwon auty, dev elvon amapaltnTo vo dwoouue
eTx€Ta oTn doun. I mopdderypa, o e€nc oplouds Twv
UETABANTAOV pa, pb xat pc elvol amodexToc:
struct {

double x;
double y;

} pa, pb, pc;
Duoxd, toTE, v VEAOUUE OTY) GUVEYELA VO OPICOVUE Xl
GhAec peTafSAnTéC Tou TOTOV TN doUNC, EETEL Vo
eNoVORIBoVUE TN ONAWON TNG, APOL BEV TNC ELYAUE DOOEL
AATOLOL ETIXETOL.

o Metaf3Antéc ye TOTO dOUY| UTOPOUVY VoL ovaTidevTol ooy TUIES
o€ dAAeC PETOPBANTES TOL (Blou TOToV, UToEOoLY Va. dlvovTo
ooy 0ploHOToL XATA TNV XANCT) CUVORTHOEWY X0l UTOEOVY Vi,

EMLOTEEPOVTUL ATO CUVOPTHOELC GTO OVOUY TOUC.
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e Me tov oploud plog petaBANTHc TOUTOL BOUNC, UTOPOUUE Vo
XEVOUUE xau opytxoToinom Twv weA®Y TtNne. Ilopdderyua:
struct point my_point = {22.4, -38.9};

[ autopateg HeTABANTES TUTOU BOUNC, AAAG X
TEOXAVOPLOUEVWV TUTIWY, 0EYLXOTONOT) UTOREL VoL YIVEL Xau
UE EVTOAY| AVTIXATACTACTC 1) MECW ETUCTEOPNC CLUVIPTNONC.
o H avagopd o’ éva yehoc plog petoffAntric TOTou dourc
yiveton ye tnv mapdoTaoT)
(peTaBAnTY)) . (Uéhog)
o Ilopadelyparto:

struct point vertl, vert2;

struct upright_rectangle my_rect;
vertl.x = 2.4;

vert2.y = 7.8;

my_rect.pl.x = -8.3;

H tehevutaia evioly| elvon .ooddvoun Ue tnv
(my_rect.pl).x = -8.3;

EMELON O TEAECTNAC . €lvol dpLOTERA TEOCETAULPLOTIXOC.



‘Onwe optlovpe petafAnTéc pe TUTO %dmota douy, €Tol
UTOPOVUE Vo oplooupe xat Oeixteg o douee. Iopdderyua:

struct point *ppa, *ppb;

Duownd, elvar Ouen poag evdovn va xdvouue toug delxtec ppa
xou ppb va del&ouv ot dievtivoelc OTIC OTolEC PUAACTOVTL
1 Yo puAaryYoLv dedouéva TOTou dophc. Autd unopel va
yivel elte pe v avdideon tne dtebuvone xdamolac o
OPLOUEVNC UETOPANTAC TUTOU DOUNC, lTE UE BUVOLXY)
o€opevor). Ilapadelyporta:

struct point my_point;

ppa = &my_point;

ppb = malloc(sizeof (struct point));

‘Eyovtac oploel €va Oelxtn oc dour|, OTWS TOV ppa OTo
TEONYOVUEVO TORADELY AL, UTOPOVUE VoL avapepYoluE o€
CUYXEXPLUEVO EAOC XATA TA YVWOTY, YLOL TAQAOELY UL

(xppa) . x.
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2NV mopdotaoy (kppa) .x ol mapevioelc elvan amapaitnTeS.

Av ypdoope *ppa.x, autd, AOY® TWV CYETXOV

TEOTEQAUOTATWY TWY TEAECTWOV . Xl * Yo HTOV LOODUVOO UE

T0 *(ppa.x), 10 0onolo OUWS, OTNV TEOXEIUEVY] TEPITTWO
OEV (VO CUVTAXTIXA CWOTO, AYOoL TO ppa.xX OeV elvol

oelxtne.
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o Av évac (delntng) Oelyvel oe xdmola Sopy| xou Y€AOLUE Vo
avapepdolpe o éva (UEAoc) TNe, avtl Vo Ypdpoupe
(*(delxtng)) . (MéNog)

n C pog divel tn duvatdTnTa va yedoupe To amAd
(Belntng)—>(uéhoc)

o Onwc 0 teAeoTC ., €TOL XL O —> Elval APLOTERS

TpooeTAUELoTIXOC. 'l Topdidetyua, av €youue oploel

struct upright_rectangle *rp;
10TE N Topdotoaoy) rp—>pl.x elvon 7 O ye v (rp->pl) .x.

o Ou teheotéc . xou —> padll ye tic () yio xANoeLC
cuvapTAoewyY xat Tic [1 yia delxtec mvdxwy Beloxovtal otny
XopLYY TNC lepapylac TEOTEPAUOTNTAC TWV TEAECTMY Xalt
EMOUEVMC CUVOEOVTAL LOY VPG UE TOUC TEAEGTEOUC.

o [lopdderyya:
struct wordinfo *pw;

Me tnv éxgpaor ++pw->nlines auidvel To nlines yuortl
elvol L10od0voun pe TNy ++(pw->nlines). Av Vélaue va
auénoovue Tov delxTr pw Vo Enpene va Ypdouue
(++pw)->nlines % (pw++)->nlines®, avdloyd e To TOTE
Yo emdupolooue va yivel i ab&non tou delxty), mewv N HeTd
TNV TEOGTEAACT, TOU UEAouc nlines.

o 'Eyovtoc mAéov avageplel oe dhoug toug tehectéc tne C, o
ITivaxag 2-1 tou [KR] (ogh. 83), elvon pio ToAD ypriowun

TNYY YLO OVAPOEA, OYETIXA UE TIC TPOTEQAUOTNTES TOUC.

YE3¢ Sev elvan amopaitnTes oL tapevdéoeic, ool dev Yo unipye op@Boiin
via To T Yo cApove To pw++->nlines.
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o Onwc ouvufaivel xow pe 6 oug toug ToNoug otny C,

UTTOPOVUE VAL OPICOVUE XAl THVOXES DOUMYV.

o Ilapdderyya:

int main(void)
{ int i, n;
struct worddata {
char *word;
int numb;
char let;
} wordarray[] = {
{"ABCD", 1, ’a’}, {"EF", 2, ’b’},
{"GHIJ", 3, ’c’}, {"KL", 4, ’d’},
{"M", 5, ’e’}};
struct worddata *p = wordarray;
n = sizeof (wordarray)/sizeof (struct worddata);
printf("%d ", n);
for (i=0 ; i < 2 ; i++) {
printf("%c ", *p->word++);
printf("%s ", ++p->word);
printf("Yc ", p->let++);
printf("%c ", (++p)->let);
printf("%d ", p++->numb);
printf("%d ", ++p->numb); }
for (i=0 ; i < n ; i++)
printf("%s %d %c ", wordarrayl[i].word,
wordarray[i] .numb, wordarrayl[i].let);

printf("\n"); return 0; }

T\ Yo extunwiel and To mpdypouuo awtd; *

“5 ACDab24GIJcd46CD1bEF2bIJ4dKL4dM6e
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EVpeon Teityodvev peyiotou xar ehayiotou epfBadol

/* File:
#include
#include
#include
#include

triangles.c */
<stdio.h>
<stdlib.h>
<time.h>
<math.h>

struct point {

double
double

X5

ys

} *points;

struct triangle {

struct point a;

struct point b;

struct point c;

};

/* A point in 2 dimensions is defined */
/* by its x- and y- coordinates */

/* A triangle is defined by its three vertices */

struct triangle get_triangle(int, int, int);

double triangle_area(struct triangle *);

double get_side(struct point, struct point);

int main(int argc, char *argv[])

{ int i,

j,» k, n = 10;

long seed;

struct triangle tr, max_tr, min_tr;

double area, max_area, min_area;
seed = time(NULL);
if (argc > 1)

n:

atoi(argv[1]);

if (n < 3) {

printf ("At least three points are needed\n");

return 1;

}

/* In order to have at least one triangle */

if ((points = malloc(n * sizeof(struct point))) == NULL) {

/* Allocate memory to store n points */

printf("Sorry, not enough memory!\n");

return 1;

}



/* Initialize random number generator */

srand ((unsigned int) seed);
for (i=0 ; i < mn ; i++) {

/* Generate points with coordinates between 0.0 and 100.0

(points+i)->x = (100.0 * rand())/(RAND_MAX+1.0);
(points+i)->y = (100.0 * rand())/(RAND_MAX+1.0);

}
for (i=0 ; i < n ; i++) /* Printout points generated */
printf ("P%-2d: (%4.1f,%4.1f)\n", i, (points+i)->x, (points+i)->y);
tr = get_triangle(0, 1, 2); /* Get first triangle */
area = triangle_area(&tr); /* Compute area of first triangle */
/* Initialize max and min triangles with first triangle */
max_tr = min_tr = tr;
max_area = min_area = area; /* Areas of max and min triangles */
for (i=0 ; i < n-2 ; i++) /* Iterate through all combinations */
for (j=i+1 ; j < n-1 ; j++) /* of points in order to form all */
for (k=j+1 ; k < n ; k++) { /* possible triangles */
tr = get_triangle(i, j, k); /* Get current triangle */
area = triangle_area(&tr); /* Area of current triangle */
if (area > max_area) { /* Is current larger than max? */
max_tr = tr;
max_area = area;
}
if (area < min_area) { /* Is current smaller than min? */
min_tr = tr;
min_area = area;
}
}
printf("\n");
printf("Max triangle: "); /* Printout max triangle */
printf("(%4.1£f,%4.1f) ", max_tr.a.x, max_tr.a.y);
printf("(%4.1f,%4.1f) ", max_tr.b.x, max_tr.b.y);
printf (" (%4.1£,%4.1f) ", max_tr.c.x, max_tr.c.y);
printf (" Area: %10.5f\n", max_area);
printf("Min triangle: "); /* Printout min triangle */

printf("(%4.1f,%4.1f) ", min_tr.a.x, min_tr.a.y);
printf (" (%4.1£,%4.1f) ", min_tr.b.x, min_tr.b.y);
printf (" (%4.1£f,%4.1f) ", min_tr.c.x, min_tr.c.y);
printf(" Area: 7%10.5f\n", min_area);

return O;

*/

/* RAND_MAX is max number that rand() returns - usually 2147483647 */

118



struct triangle get_triangle(int i, int j, int k)

{ struct triangle tr;
tr.a = *x(points+i);
tr.b = x(points+j);
tr.c = *x(points+k);
return tr;

/* Return triangle

double triangle_area(struct triangle *tr)

{ double s1, s2, s3, t;
sl
s2
s3
t = (s1+s2+s3)/2;

return sqrt(t*(t-s1)*(t-

get_side(tr->a, tr-
get_side(tr->b, tr-
get_side(tr->c, tr-

>b) ; /*
>c); /*
>a); /*

/* Compute

s2)*(t-s3));

with vertices i, j, k */

Get length of side ab */
Get length of side bc */
Get length of side ca */
half of the perimeter */

/* Return area */

double get_side(struct point pl, struct point p2)

{ /* Return Euclidean distance between points pl and p2 */
return sqrt((pl.x-p2.x)*(pl.x-p2.x)+(pl.y-p2.y)*(pl.y-p2.y));
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% ./triangles 17
PO : (37.5,51.6)
P1 : (31.4, 0.8)
P2 : (10.3,32.8)
P3 : ( 4.5,38.4)
P4 : (27.4,96.3)
P5 : (28.4,43.0)
P6 : (69.8,55.7)
P7 : (13.3,71.4)
P8 : (17.8,76.2)
P9 : ( 3.9, 8.8)
P10: (29.6,69.6)
P11: (20.6,43.3)
P12: ( 9.1,76.1)
P13: (33.9,25.6)
P14: (34.1,66.4)
P15: (15.1,22.9)
P16: (67.5,49.7)

h

% gcc -o triangles triangles.c -1m

Max triangle: (27.4,96.3) (69.8,55.7) ( 3.9, 8.8) Area: 2331.69411
Min triangle: (28.4,43.0) (17.8,76.2) (33.9,25.6) Area: 0.09948
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AvTo-avopopixéc BOUES

o To uehn plog douric unopel va elvon onotovdnnote ToOTOUL,
oOXOUAL XOL DEIXTEC OE DOPES TOU (BLou TUTOU.
XenoonolwvTae TETolou 00U doUES, Tou ovoudlovTtol
QUTO-AVUPOPIXES XA ELVOL TTOAD Y PY|OLUES CTOV
TEOY POUUATIOUO, UTOPOVUE VA OPYOUVWCOUUE OEQOUEVA UE
TEOTOUC TIOU OLEUXOADVOLY ECAUEETIXE TN OLoYElPLOT Xl

eneepyaoio Toug.

e O mh€ov cLVAUELL OPYAVICELC DEDOUEVLV HECH
QUTO-OVOPOEIXDY dopMY elval oL cuvdedeuéves Motee (1,
amAd, Aoteg) xou o duadixd dévtpa. Mmropel xavelc va oploel
Ao GAAEC OPYUVWOELS DEDOUEVLYV, OTWS OLTAG GUVOEDEUEVEC
AMoteg, oupég, dEVTEA Oyt xaT avaYXT DUADLXA, XAT.

o 'Eotw n 0hhwon:
struct listnode {

int value;

struct listnode *next;
s
Auty n doun opllel €vav xoufo Aiotac otov onolo

QUAACOETUL EVOC OXEPALOC Xa EVac OElxTNE ot xoufo AloTac.

o Av ¥¢houpe va arovnxedoouvue pia axorovdio amd
axepatoue, ampoodloplotou TAridous, ahAd xou
METAUBAANOUEVOU XATA T1) OLEPXEL TNG EXTEAECTC EVOC
TEOYEAUUATOS, UTopoVUE Vo To xdvouue Bdlovtac xdie
axépato o’ Eva xopfo AMotag xou delyvovtag and xde xoufo

OTOV ETOUEVO TOUL.
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o H avagopd otn AMota yivetan pe €va 0elxtn 0TOV TREWTO
xouPo tne. O teieutaloc xouPoc tne Aotac €yel ooy delxtn
oe eNOUEVO xOufo to NULL.

struct listnode *

15

Avuty etvan plor AMloTa ye otouyela, xotd oelpd, to 15, 22, 37
xou 12.

e [l va vAomotooupe TN duvoxy| YUoT TN AoTag, TEETEL
mavTa var yiveton, yia T @UAadn evog wouBou tng, N
XATEAANAY Buvouxr) déouevon uvhune (uéow malloc) xau,
puoxd, N anodéopecuon (Héow free), dtav dev ypelalOUAoTE

TAEOV TOV %OUf0.

o O xoufol plac MoTac dev puhdocovta o dladoyLxeEc VEoELC
UVAUNG, opoU 1) VAU YL auTOUC OECUEDETAL UE OLUPOPETIXES
malloc. Autd onualvel OTL BEV UTOPOUUE VoL €YOVUE QUEDT)
npocBacn oto N-0016 croyelo plog AloTog, OTwe oToug
Tivaxeg, ahAd LOVO axohouBMVTIC TNV AALGIDA TWY

otolyelwy and 1o TEWTo £we T0 N-00TO.



o H nopeuPolr| evoc woulou oe ouyxexpevn VEor oe ulo

Moto dev amantel Ty yetoxivnor xovevog dihou xoufou.

Amidc mpénel va tpomonoinlel 0 BEXTNG YL ETOUEVO TOU

xoufou mou mponyeitow TNg V€ong mou eloAYETOL O VEOC

xoufoc, wote va dellel TAgov oTtov véo xouPo. Ernlong, o

oeixtne yior emduevo Tou véou xoufou Ya meénel vo delel

GTOV EMOUEVO XOUP0o and N VEOT oL EYIVE 1) ELOXYWYY).

struct listnode *

:

15

‘/'/v
/
/
;

R

i
i

1

N

~
\

\

89

Ed®, €yve eloaywyr|, otn AMota e mponyoluevne oeiidac,

Tou oTolyelou 89 YeTald Twv otoyelwy 37 xau 12.

o Avtiotouya toybouv xat ylor T dlorypopy| EVOC xopfou and

ulor Aot Aev amoutelton xoglor peToxivnon.

struct listnode *

’\ 22 !

_

lf
8

9

Ed®, €ytve dlarypayr) Tou oTolyelou 22 and TNV TEOTYOUUEVT

Mot
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o duowxd, unopolue va oploovue xoufBouc AMoTtog GTouC
ornoloug 1 TANpoyopla Tou PUAdGGOLPE (TANY Tou delxTn
OTOV ETOUEVO %0UP0) va elval oTtoloudYToTe TUTOU, byt LOVO
OXEPALOC, OAAS %ol XVNTHC UTOOLAOTOAYC, OeinTng o€ %dmolo

tOmo (m.y. oupfBolooelpd), Yevixd oTdHToTE.

o Enlong, uropolye o’ éva xéufo Aotac va oploovue
TEQLOCOTEPA OO €VaL UEAT] YIOL TNV TIANpoopia Tou xoufou,
Yo ToEADdELY UL, WUlot GUUBOAOGELRE, EVay OXEPULO XalL €Vl

oelxtn oc AoTa.

o Mio dhAT, TOAD yENioLUN, 0PYAVWGT) DEDOUEVWY UECK

QU TO-OLVOPOPIXMY DOUMY EVOL TaL BUADIXE DEVTEA.

o 'Eva duadixd dévtpo elvon pla cuAoYR xoulwy,
0PYOVWUEVWY Ot Wl BEVORLXY) BLdTal N, xaéEvag and Toug
omoloug unopel va €yel u€ypl 600 xoulouc-rtoudid. Kdie
xoufoc €xel Evay xOpo-yovéa, EXTOC Amd TOV TE®WTO XOUSo

TOL 0€VTPOL, Tou elival 0 xoufoc-pilo.

o To moudld eV ®OPBOU AVAPEROVTAUL TV TO UPLOTERO XAl TO
oe&i moudt Tou xouPou. I'a TNy avanapdotaor evoc xouou
YENOLWLOTOLOVUE Wit auTO-ovapopLx) douy|, OTwe 1 e€AC:

struct tnode {
int value;

struct tnode *left;

struct tnode *right;

};

o ’ I ’ 7 ’ ’ N7
Agev elvall EVOLAPEPOY VO UTTOPOVUE VAL EXOVUE XAl AloTeC and AOTEC;
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e Me 11 yenon tne dourc struct tnode, oe xdie xopfo Tou
OEVTPOU PUAGCOETAL EVAC AXEPOLOC, AAAG Vo UTOopOLCAUE
ooy TANPoopla TEOC YUAAEY VO £XOUUE OEQOUEVL
OTOLOVONTOTE TUTOV, OTWE XL 0TS AOTEC, %o, QUOLXA, XU
TEPLooOTEPA TOU €VOC dedoueva. Ot deixtec left xow right
elvon oL dlevdivoele Twv xOUPwv mou elvon aplotepd xou de&i

Toudt, avtioTolya, Tou xoulou.

e Onwc xau otic AMoteg, av xdmolo moudl 0ev UTdPYEL, O

avtiotolyoc delxtne elvon NULL.

o H avagopd o’ Eva duadixd DEVTEO YIVETOL HECL EVOC DEIXTN

ot ella Tou.

o Katd tn donuovpyia evoc duadixol dEVTPou, TEETEL Vo
deopeteTan duvouixd uvAun (Léow malloc) yio vor @uloy Vet
xqie xopfog, eve otay €vac xouog dev ypetdletal TAEOY,
TEETEL 1) UVARY TIoL xaTohopB3dveL var amodeopeleTol (LEow

free).

o To duodLxd BEVTEA ElVOL TEAYUATINS YPHOLUA WC OPYAVOELS
0edoUEvwy OTay elvar tagvounuéva. Evo duadixd dévtpo
elvon Ta&vounuEvo otay, Ue BAom ®ATOL0 XELTAELO OLdTaE NS
otV TANEoYopeia TOU ATOUNUEVOVUE GTOUS XOUoUE Tou, O
xouPoc-plla €netan OAV TV XOUPwWY 0T0 APLoTERO Tadl TOU
xou Tponyelton O AWV TwV xOUPwV oTo el moudl Tou X,
enlong, TOCO TO UPLOTEPO 0G0 Xal To Be&l mondl elvou
T vounuéva pe v dLar Aoyix.
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o Xav xpitiipta OLdTadng NS TANPoPoplag TwY xOUPWY EVOC
OEVTEOU, UTOPOVUE VAL EYOURE TNV AptdUNTIXY| OLdTasn, ov 1
TIANPOYOopElo aUTH Elvall EVAC AXEPALOC 1) EVAC TIEAYUATINOC
opliuoe, ¥ TNy ahpafBnTixy didtoln, av 1 TAnpopopla lvor
ulo oupfBohocelpd. Av €youue teplocdTepeS TS plag
TIANPOYoplec 0TOV XOUP0o, TOTE XdTOoLa, ONANDY) TO AVTIOTOLYO
uéhoc tNne dounc, mallel Tov PONO TOU AEYOUEVOL UAELDLOV,
Tou Pe Bdon auto oplleton 1 Otataln weTtal 800 XOUPWV.

e 'Eotw n npotaon “some words to insert into a binary tree”.
2 to oyfua, @atvetal €vol TaEVoUnUEVO BB BEVTPO TOU

TEPLEYEL TIC AEEEIC TN MEOTACTC AUTHC OTOUC XOUB0UC TOou.

struct tnode *

»
0\ —

a into to

\ \

binary tree

o To CUYXEXPLIEVO DEVTPO UATUOHEVACTNXE ELOYOVTOC
oTOOLXA TIC AEEELC TNE TEOTUONS UE TN OELRA TOU
eupaviCovtal otny neotacn. Av elyav swooyVel ye

OLOUPOPETIXN OELRA, TO BEVTEO Vo TV TEALXE DLPORETIXS.

o / Z 7 z ’ /
[Towo Vo Nty To BEVTEO av 1M ELCAYWYN TWV AEEEWY YLVOTAY ATO TNV

teAeuTala AEEN TN TEOTACYC TEOSC TNV TEWTN;
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Anuioveyiot VEOV OVOUAT®OY TUTWY

o Xty C nopéyeTan 1 dLVATOTNTA, HECW TNS EVIOANC
typedef, va dcdocouue Oxd pog ovouata o TOTOUS TToU
YENOWOTOOVUE CUY VA, ot LeTd var opllouue UeTaBAnTéS

ATOY TWV TOTWY Pe BAoT TO VEO dvoua.

o Ilapadelyuator:

typedef int Length;
typedef char *String;

typedef struct listnode *Listptr;

struct listnode {
int value;
Listptr next;
s

typedef struct tnode *Treeptr;

typedef struct tnode {
int value;
Treeptr left;
Treeptr right;

} Treenode;

Length len, maxlen;
String name, line[10];
Listptr a_list;
Treenode a_tree_node;

Treeptr a_tree;
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Evwoesic ko tedia bit

‘Otav 1 uviun oy oaxpel3r, elye vONuo oTo TEOYEAUUATS [Log
VoL XAVOUUE OLXOVOULOL WVAUNC.

‘Evac teomoc yior e€0xovounoy Uviung elval oL EVEOOELS, TOU
opllovtau 6mwe oL dopéc (pe ™ AéEN-xAedl union). Aev
OECUEVETOL YWPEOC YLoL OAaL Tt HEAT) TNG Oty oplletan pio
LeTABANTH TOTOL €veong, aAAE AUTOC TTOU ATTALTELTAL YLlot TN
QOAAEY] TOU HEAOUC UE TIC UEYUAUTERES AMALTACELS OE UVAWN.
‘Oha o €A QUAdOCOVTAL G° WTOV ToV YWeo. Ilopdderypo:
union alternative_data {

int selection;

int ivalue;

float fvalue;

char *svalue;

} id_numb;

Ot evoelc elval YENOWES XAl YLl TO TOXETAPLOUO TUTILXWV
TUEUUETEWY CUVIPTHOEWY, OTAY AUTEC OEV YEELACOVTOL OAES

TOUTOYEOVA XATA TNV XAV ON TNC CUVARTNOTC.

‘ANhoc TeéToC Yo owcovopia uvAung etvor tor tedla bit.
OplCovtac plor douy|, Umopolue Vo BNAWCOVUE UEAN TUTOU
oxepalov, ARG pe ouyxexpévo TAfdoc bits To xoiéva.

o Ilopddelypa:

struct {
unsigned int mode : 2;
unsigned int bool : 1;

unsigned int octal : 3;
} flags;



Aloyelplor CUVOEBEUEVELY ALCTWOV

/* File: listmanagement.c */
#include <stdio.h>
#include <stdlib.h>

typedef struct listnode *Listptr;

struct listnode {
int value;
Listptr next;
}s;

int empty(Listptr);

int in(Listptr, int);

int n_th(Listptr, int, int *);

void insert_at_start(Listptr *, int);
void insert_at_end(Listptr *, int);
int delete(Listptr *, int);

void print(Listptr);

int main(void)
{ Listptr alist;

int v;

alist = NULL; /* List is NULL
/* Check if list is empty

printf("List is¥%s empty\n", empty(alist) 7 "" : " not");

insert_at_start(&alist, 44); /*x List is 44--> NULL

printf("List is "); print(alist);
insert_at_end(&alist, 55);
printf("List is "); print(alist);
insert_at_start(&alist, 33); /* List is 33--> 44-> 55--> NULL
printf("List is "); print(alist);

insert_at_end(&alist, 66); /* List is 33--> 44-> 55--> 66--> NULL
printf("List is "); print(alist);

/* List is 44--> 55--> NULL

/* Check if list is empty
printf("List is¥%s empty\n", empty(alist) 7 "" : " not");
/* Check membership
printf("55 is¥%s in list\n", in(alist, 55) 7 "" : " not");
printf("77 isYs in list\n", in(alist, 77) 7 "" : " not");
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if (n_th(alist, 2, &v)) /* Return 2nd element */
printf("Item no 2 is %d\n", v);
else
printf("Item no 2 does not exist\n");
if (n_th(alist, 6, &v)) /* Return 6th element */
printf("Item no 6 is %d\n", v);
else
printf("Item no 6 does not exist\n");
printf("Deleting 55. %s\n", delete(&alist, 55) 7 "OK!" : "Failed!");
/* List is 33--> 44--> 66--> NULL */
printf("List is "); print(alist);
printf("Deleting 22. %s\n", delete(&alist, 22) 7 "OK!" : "Failed!");
/* List is 33--> 44--> 66--> NULL */
printf("List is "); print(alist);
printf ("Deleting 33. %s\n", delete(&alist, 33) 7 "OK!" : "Failed!");
/* List is 44--> 66--> NULL */
printf("List is "); print(alist);
return O;
}
int empty(Listptr list) /* Check if list is empty */
{ if (1list == NULL) /* Is it really empty? */
return 1; /* Yes, it is */
else
return O; /* No, it isn’t x*/
}
int in(Listptr list, int v) /* Check if v is member of list */
{ while (1list != NULL) /* Visit list elements up to the end */
if (list->value == v) /* Did we find what we are looking for? */
return 1; /* Yes, we did */
else
list = list->next; /* No, go to next element */
return O; /* Finally, v is not in list */

}
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int n_th(Listptr list, int n, int *vaddr)
/* Return n-th element of list, if it exists, into vaddr
{ while (1list != NULL) /* Maybe search up to the end of the list

if (n—- == 1) { /* Did we reach the right element?
*vaddr = list->value; /* Yes, return it
return 1; /* We found it
}
else
list = list->next; /* No, go to next element
return O; /* Sorry, list is too short

}

void insert_at_start(Listptr *ptraddr, int v)
/* Insert v as first element of list *ptraddr
{ Listptr templist;

templist = *ptraddr; /* Save current start of list
xptraddr = malloc(sizeof (struct listnode)); /* Space for new node
(xptraddr)->value = v; /* Put value
(*ptraddr)->next = templist; /* Next element is former first

}

void insert_at_end(Listptr *ptraddr, int v)
/* Insert v as last element of list *ptraddr
{ while (*ptraddr != NULL) /* Go to end of list
ptraddr = &((*ptraddr)->next);/* Prepare what we need to change
xptraddr = malloc(sizeof (struct listnode)); /* Space for new node
(*xptraddr)->value = v; /* Put value
(*ptraddr)->next = NULL; /* There is no next element
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int delete(Listptr *ptraddr, int v)
/* Delete element v from list *ptraddr, if it exists
{ Listptr templist;
while ((*ptraddr) != NULL) /% Visit list elements up to the end
if ((xptraddr)->value == v) { /* Did we find what to delete?

templist = *ptraddr; /* Yes, save address of its node
xptraddr = (*ptraddr)->next; /* Bypass deleted element
free(templist); /* Free memory for the corresponding node
return 1; /* We deleted the element
+
else

ptraddr = &((*ptraddr)->next);/* Prepare what we might change

return O; /* We did’t find the element we were looking for
}
void print(Listptr list) /* Print elements of list
{ while (1ist != NULL) { /* Visit list elements up to the end
printf("%d--> ", list->value); /* Print current element
list = list->next; /* Go to next element
}
printf ("NULL\n") ; /* Print end of list
}
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% gcc -o listmanagement listmanagement.c
% ./listmanagement

List is empty

List is 44--> NULL

List is 44--> 55--> NULL

List is 33--> 44--> 55--> NULL

List is 33--> 44--> 55--> 66--> NULL
List is not empty

56 is in list

77 is not in list

Item no 2 is 44

Item no 6 does not exist

Deleting 55. OK!

List is 33--> 44--> 66--> NULL
Deleting 22. Failed!

List is 33--> 44--> 66--> NULL
Deleting 33. OK!

List is 44--> 66--> NULL

h




Alayeipltomn duadx®y dEVIpWY

/* File: treemanagement.c */
#include <stdio.h>
#include <stdlib.h>
#include <string.h>

typedef struct tnode *Treeptr;

typedef struct tnode {
char *word;
Treeptr left;
Treeptr right;

} Treenode;

Treeptr addtree(Treeptr, char *);
void treeprint(Treeptr, int);
void nodesprint(Treeptr);

int treedepth(Treeptr);

int treesearch(Treeptr, char *);

int main(int argc, char *argvl[])

{ Treeptr p;
char buf[80];
p = NULL; /* Initialize binary tree
while (scanf("%s", buf) != EOF) /* Read words from input
p = addtree(p, buf); /* and insert them into the tree

printf("Tree is:\n"),

treeprint(p, 0); /* Kind of tree pretty printing

printf ("\nNodes are:\n");

nodesprint (p) ; /* Print tree nodes in alphabetical order

printf ("\n\nTree depth is ’%d\n", treedepth(p));

/* Compute and print depth of tree

printf("\n");

while (--argc) { /* For each argument
argv++; /* check whether it coincides with any tree node
printf ("%s found %s\n",
(treesearch(p, *argv)) 7 " " : "not", *argv);
}
return O;
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Treeptr addtree(Treeptr p, char *w) /* Insert word w into tree p
{ int cond;
if (p == NULL) { /* If tree is empty
p = malloc(sizeof (Treenode)) ; /* Allocate space for new node
/* Allocate space to copy word
p->word = malloc((strlen(w)+1) * sizeof(char));

strcpy(p->word, w); /* Copy word w to tree node
p—>left = NULL; /* Left subtree of new node is empty
p->right = NULL; /* Right subtree of new node is empty

}
else if ((cond = strcmp(w, p->word)) < 0)
/* Does word w precede word of current node?
p—>left = addtree(p->left, w);
/* If yes, insert it into left subtree
else if (cond > 0) /* Does it follow word of current node?
p->right = addtree(p->right, w);
/* If yes, insert it into right subtree

/* If it is the same with word of current node, do not insert it

return p; /* Return tree
}
void treeprint(Treeptr p, int indent) /* Pretty print tree
{ int 1i;

if (p !'= NULL) { /* If tree is not empty

treeprint (p->right, indent+4);
/* Print right subtree 4 places right of root node
for (i=0 ; i < indent ; i++)

printf (" "); /* Take care for indentation
printf ("%s\n", p->word); /* Print root node
treeprint (p->left, indent+4);
/* Print left subtree 4 places right of root node
}
}
void nodesprint(Treeptr p) /* Print tree nodes
{ if (p != NULL) { /* If tree is not empty
nodesprint (p—->left); /* Print left subtree
printf("%s ", p->word); /* Print root node
nodesprint (p->right) ; /* Print right subtree
}
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int treedepth(Treeptr p)

{

/* Compute depth of tree p

int nl, n2;

if (p == NULL) /* Depth of empty tree is O
return O;

nl = treedepth(p->left); /* Compute depth of left subtree

n2 = treedepth(p->right); /* Compute depth of right subtree

return (n1 > n2) 7 ni+l : n2+1;

/* Return maximun of depths of left and right subtrees plus 1

int treesearch(Treeptr p, char *w)

{

/* Check whether word w is in tree p
int cond;
if (p == NULL) /* If tree is empty
return O; /* We didn’t find word
if ((cond = strcmp(w, p->word)) == 0)
/* Word w is the same with word of current node
return 1;
else if (cond < 0)
return treesearch(p->left, w);

/* If w precedes word of current node
/* Search left suftree
else /* Otherwise

return treesearch(p->right, w); /* search right subtree
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% gcc -o treemanagement treemanagement.c
% cat words.txt

some

words

to

insert

into

a

binary

tree

% ./treemanagement into found words < words.txt
Tree is:

words
tree
to
some
into
insert
binary
a

Nodes are:
a binary insert into some to tree words

Tree depth is 4

found into
not found found
found words

h
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Eicodog xou £€€0060¢

o Kde mpdypauua meénel va elvan o€ YEOT VoL ETXOVWVEL peE
T0 TEpAAAoY Tou, dnhadr| va dta3dlel BedouEva xou Vo

YEAPEL AMOTEAECUATA, OTIOTE TO YEELACETAL.

e Xty C, ot unyaviopol £.c6d0u/e€bd0u moapéyovtal and wia
OELPY CLUVIPTHOEWY, Ol OTOIEC TEQLAOWBAVOVTOL TNV TEOTUTT)
BBMoUHXN eloddov /eE6Bou e YAwooac. ‘Otay
YENOWOTOLOUUE CUVORTHOELS TNS PLBAL0UAXNC auThC, TEETEL
VoL CUUTEEQLAOUBAVOUUE GTO TEOYPSULUATE OIS HOL TO CYETIXO

apyelo emixepaiidac:

#include <stdio.h>

e OL povadec ewoddou/e€b6dou elvon ta pedpata. Mropolue va
cuoyetioovue €va apyelo, avolyovtde To, ue €va pedua, oahAd
UTLEEY 0LV %ol TEOXAVOPLOUEVOL PEVUATA, OUTO TNE TEOTUTYG
eloddou (stdin), tne mpodTUTNG €€600U (stdout) o TG

TPOTUTNG €€600L YL DLty Vo Tixd unvopote (stderr).

o Kde mpdypauua €xet, xat apynv, aviiotolyloel oTo pedua
stdin to TANXTEOAOYIO xou oTo pevpaTa stdout xou stderr

v 096N,

o H dagpopd petall stdout xau stderr cuviotatar oto OTL
cuynHCeTA TO TEOYEAUUATA VOl EXTUTIIVOLY TA
ATOTEAECUOTE TOUC 6TO stdout xow Ly VWO TIXG UnvOUaTo

oTo stderr.
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o Y mold nepBdirovta (Unix, Command Prompt twv
Windows, Cygwin, xAr.) undpyet n duvatdtnto €va
TeoYeauUa Tou dtaBdlel Tl HEdOUEVA TOU OO TNV TEOTUTN
eloodo (stdin) va propel va xAndel pe avaxatetduvon tne
TEOTUTING €L0000L o€ xdmoto apyelo, ondte Yo dtaBdlel TAEoV

ToL OEdOUEVAL TOU amd To apyelo autd. Ilapdderypa:
% ./myprog < inp_file

Edw, To mpdypopua . /myprog, avii va ol3doel To dedouéva
TOU Amd TO TANUTEOAGYLO, Vo TpopodoTNUEel ue auTd and To

apyelo inp_file.

o Ouolwe, umopolue va €youpe xot avoxatedduvon Tne
TpoTuTNE €600 (stdout) oe apyelo, ondte, avtl va
EXTUTIOVOVTAL TO ATOTEAECUATO EVOC TROYEULUATOC GTNV

o00o6vr), puAdccovtal 6To apyelo autd. Ilapdderyua:
% ./otherprog argl > out_file
Edw, avtl va extunwiody Tol anoTEAECUATA TOU

Tpoyeduuatoc . /otherprog otny olovr, Yo guiaydoldv oto
apyelo out_file.
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o Enlong, umopolue vo dNULOUEYHCOVUE CWANVOCELS AT
TEOYEAUUATA, ONAADT 1) €£000C TOU TEWTOU TEOYPAUUATOC
NS OWANVWoNS va elvar elcodog yio To deUTEPO TEOYPAUUA,
Tou omnolou 1 €€odo¢ va elvan elcodoc yia to TplTo, %.0.%.
Hopdderypa:

% ./progl 22 13 | ./prog2 | ./prog3 27 | ./prog4 10 99

Ede, ta mpoypdupota . /progl, ./prog2, ./prog3 xo
./prog4 CUUUETEYOLY OE Ulol CWAVWOT), OToU 1) €£000¢
xoevoc elvarl €l00d0¢ 0TO EMOUEVO TEOYPUUUO OTT)
CWAAVOOT.

e Enonuaiveton 61t Tic avaxatevdivoele (etobdou xon e€650u)
XU TIC CWANVAOOELS TIC OLoyelplleton To mep3aAAOY
EXTENEONC TWV TPOYEOUUATLV (AerToLpYXd cUOTNUA 1)
otdrrote dhho). To mpoypdyupota ToL CUUUETEYOLY O
AUTEC TTOTE OeV To podolvouy. Me dhha Aoy, oL YopoxTHPES
<, > x|, xoded xan Tor ovoporta apyelwy oTIC
avoxateLIUVOELC BEV ElVAl ORlOWATA CTT YEAWUT
EVTOA®Y xou dev Umopolyue (xaw dev ypeldleton) vo ta

TPOOTEAACOVUE UECK argec xol argv.

® XITY) CUVEYELN, TEQLYPAPOVTU CUVOTTIXE OL TLO CGUY VA
YETOWOTOLOVUEVES GUVORTACELS TNE TEOTUTNG PLBAL0UAXNC
el06d0u /e€600L

o [lcpl el0660L/e€600u oty C, uTdpyEl eEXTETAUEVT AVaPOopEd
oto Kegdhawo 7 tou [KR| (ogh. 211-233).
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e int getchar(void)
Enoteegel Tov enduevo yopaxthea and To stdin, n EOF, av

exeL dlfaotel OAN N eloodoc.

e int putchar(int ch)
I'odpel tov yapaxtrpa ch oto stdout. Emotpégel Tov

Yopoxthpo autd, 1) EOF og meplntworn Addouc.

e int puts(const char *s)
D'odepel tn oupfolocelpd s oto stdout xow au€cwe YETE o
ahAay Y| Yoouunc. Emoteépel un apvntiny tiun oe emituyia, 1
EOF oc mep{ntwon Addoug. &

e int printf(const char *format, <op>;, <op>3, ...)
I'odyel oto stdout to oplopata <op>1, <op>g, ..., COUUPWVA
UE TNV odnyla poppoc format, ot emOTEEPEL TO TARYOC TWY
YOUEOXTAPWY TIOU YEAPTNXAY.

— H ouyPohoocelpd format nepthouBAvel YopoxXTHRES TOU
UETOUPEQOVTOL AUTOVCLOL GTNY €000 ol TEOOLALYPUPES
METATEOTAS YL TNV EXTUTWOT TWV <op>1, <op>g, ...

— Mio mpodiarypapy| UeTATEONNC oey(CEL UE TOV YoEOXTHOX %
xou TepaTICEL Pe Eval yopoxThpa Tou delyVEL To ElB0C TN

UETATEOTNC TOU TEETEL Vo YiveL.

LYoyt xou n “adehgR’ cuvdptnor char *gets(char *s), yia TNV o-
vayvwor and To stdin plag cupBolooelpdc, aANd BEV TEETEL VAL Y ETCLLOTOLE-
(Tou, v Aéyoug acgaietac. MdhioTa, o gec Bivel oyeTIx Tpoeldoroinon dTay
XENOUWLOTOLOVUE ALTAY TN cLVEETNOT o eva Tedyeaupa. Avt authc, Yo dodue

OTY) CUVEYELX TNV ACYUAY] cuvdpTnon fgets.
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— H yevinn popoy| plac mpodiaypaghc HETATEOTAS Elvol 1
e&nc:
| wo][emn] [ ooe] [
‘O, Bploxeton Yéoa og [ xou |, Umopel xan vor unv udpyet.

— Meta€0 tou % xau Tou yopoxthea peTatponhc (yu) uropel

VL UTLEEYOUV:

* Kdmotol tpononowmntéc (1p), e onoladnrote oelpd,
ONAadY| €va —, mou emBAAAEL aploTERY) oTolyton, 1/ %o
evol +, Tou xadopllel 6Tl 0 apriuoe Va eupavileton
Tdvto Ye Tpdonuo, /%o éva 0, ou, yia aptduoic,
eMBAANEL TN CUUTAIPWOT) TOL TAGTOUC TEdlOU e
UNOEVIXA OTNV YY), €@ 6o0oV €youue BeéLd cTolylon,
ONAadY) av Oev €yel doYel xou To — ooV TEOTOTOLNTAC.

* To ghdytoto mAdtoc nedlov (enm). LupnAnewvovTot
XEVA 0ploTEPA 1) DI, avdAoya UE T oTolyton, 1
UNOEVIXA OTNV ap) Y| oV €YOUUE DeELd OTOLYLON HoL EYEL
ooVel xou ¥ €voelln 0 6Tl YEhovpe cLUUTAYPWON UE
UNOEVIXAL.

* Mio tedetar . xou évac aprdpoe, 1 oxpifBeta (axp), mou
xordopllel To PEYLoTo apldud YopaxTHewY Tou Vo
EXTUTOUOUY YLa Eval ohoaotdunTixd, tov aptdud Twv
Pnoplwv® yio aprdud xvnthc utodlactoric? A tov
ehdyLoto aprdud dnelwy yio axépato.

* To péyedoc petafanthic (yu), dnhadr h, 1 A L, ov
TEOXELTAL Ylot EXTUTIWOY short int, long int 7 long

double, avtioTolya.

% Sexadindy yio yetatpornéc £, e A E B onuovTiedy Yiol UETATEOTES g ¥ G
F'av Sev Sodel axplfeia, auth Vewpeltan {on e 6
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— IIvdovol yopaxTthpes HETATEOTAC Elvou:

* d: [t oprdpolc oto dexadind cLoTNUA.

* o: [t ampoohuaoToue oXTAdLXOUC aptiuolc.

* x, X: [t ampoorjuactoug dexaeladixole aptduoie. Me
ueTOTEOTN X, Tor “dnepla” petd to 9 eupoaviCovron meld
(a, b, c, d, e, T), eved pe petatpony| X, eppavilovio
xepohaia (A, B, C, D, E, F).

* u: [l ampoofuactoue apldpole oTo BeEXAdIXO
oG TNUOL.

* c: [ yapoxtripec.

* s: [ oupfBolooeipéc.

* f: Tl aprdpoic xivntic uTodLAGTOAYC, OF
AVATORACTAOT) Ywelc exdET.

* e, E: Il aptdpolc xvnthc unodlacToArc, ot
avanapdotact pe exdétn. To clyforo tne Ldwone oe
oUvoun Tov 10 epgavileton cav e ¥ E, avdhoya pe tov
YOEOXTAPO LETATPOTAC OV Y ENOLLOTOLRUTXE.

* g, G L'l aprdpole xvnthc uTodlaoToANG, oE
AVOTOPACTAOT) UE 1| Y WEle EXVETY), avdhoya UE TO
uEYEVOC TOu EXVETN O OoyEon Ue TNV oxp(Bela Tou EYEL
Cnenel. Av o extétne elvon wxpdtepog tou —4 1
ueEYaADTEROC amd 1) loog pe TNy axplfela, epapudletol
uetatpony e K E (avdhoya pe to av €youvye g ) G),
ahALdC epopuoletor petatponhy £, Ta undevixnd xou 1
UTOBLOTOAT) GTO TEAOC OeV epgaviCovTa.

* % L' extOnwon tou %.



— Ilopadelypato eEXTUTOCEWY:

int x = 3456 double d = -3768.08549
ITpodiaypawr | Extinwon || Ilpodioypapy Extinwon
Ao 3456 YA -3768.085490
YA L3456 %14 .4f Luuu—3768.0855
%2d 3456 %h-14.3f -3768.085,
%=7d 34561, he -3.768085e+03
h+7d Lut3456 %14 .4E Luuu—3.7681E+03
%07d 0003456 %-14.3e -3.768e+03
%7 .5d Lu03456 he -3768.09
hTo LLL6600 hld.4g LuuuuLuuu—3768
h-Tx d80LLu h—-14.3G -3.77E+03_ L0
h7.6X 1L000D80 %014 .4f -00003768.0855
char *p = "this is a test phrase"
ITpoduarypap Extinwon
hs this is a test phrase
%25s uuuuthis is a test phrase
%12s this is a test phrase
%.12s this is a te
%—25s this is a test phrase
%25.12s LLULLLLULLULLLLLthis is a te
%-25.12s this is a te.uuuuuuuLLLLL
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e int scanf(const char *format, <op>;, <op>3, ...)
Awaf3dlel amo to stdin dedouéva, cOUPLYL UE TNV 0dNYia
popuac format, xau to amodnxevel exel mou delyvouv ol
oeixTeg <op>;, <op>3, .... Emotpégpel to mARdoc twv
0edoUEvVwy Tou daBdotnray 1| EOF, av €xel dwofaoctel OAn 1

clooooc.

— "Eva dedopévo eloddou elvon pla oxohoudia and un
AEUXOUC YopAUXTHEES oL TepUATI(EL OTOV EMOUEVO AEUXO
YUpOXTAOOL® 1 GTOV EROUEVO YUPUXTAPO TTOU OVOUEVETOL
va dlfactel pe Bdon to format, ¥ dtav e€avtinlel To

TAATOC TEOLOL.

— H oupfolooceipd format propel vo tepthoyuBdvet:

* Kevd 1) otnhoyvouovee, mou emfBdAlovy tny
XUTAVAAWOT) OAWV TWV AEUXWDV YORUXTHPWY AT TNV
TEEYOLoU YEOT TNE ELOODOL Xal HETA.

% ANNOUC YOPAXTHREES, EXTOC OO TOV %, TOU TEETEL VAL
CLUUPWVOVY UE TOV EMOUEVO UN AEUXO YOQRAXTHPA TNV
elocodo, alhwe N scanf otapatd To didPacua.

Cyevd, TRNOYVOUOVAC ¥ dhNAaYY| YouUUAC
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* [Ioodlaypaee uetatponnc, Tou oynuotiCovTal, Ue oAUt
T OElpd, amo:
- TOV YopaxTHE %
- EVOL TIPOULPETIXO YAPUX TP *, TTOL OelyVEL OTL TO
OEOOUEVO TIOL BLOPBAOTNHE OEV TEETEL VoL PUALYVEL
- €val TEOAUEETIXG aptlud Tou xatopllel To HEYLOTO
TAdToc medlou
- V0L TPOAEETIXO h, yla TNV avdyvwon short int, N
eva 1, yia long int ¥ double, A éva L yio long
double.
- EVOL YAPAXTNPO LETATEOTAG, avTioTolyo ue auTtolg
e printf (d, o, x,u, c, s, f, e, g, %) N
[...], To omolo npoxahel TNV avdryvworn tneg
LEYAANDTEENC aXOAOLBHOC YoPOXTAPWY GTNV
elcodo, amd autolc Tou teptAaufdvovTon YEoa
ot [ xan 1, 1
[~...], To omolo elvan mapdUOLlo pe TO
TeoNYoLUEVO, ahAd OLa3dlovTon YopaXTHEES O
OV meplEyovtan uEoo ota [ xan ]

— Emonuabveton 6TL 1 yeron tng scanf yio avdyvwor
cupfolocelptv TapouoLdlel TapOUOL0 TEOBANUAL
ACPEAELC UE QUTO TNS OLVAETNOTC gets, To omolo Ouwe
ovtipeTwnileton av dnAwdel xau YEYLoTo TAATOC TEBlOU

(m.x. %20s) yiot TNV avdyvewon,.
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e FILE *fopen(const char *filename,

const char *mode)

Avolyel to apyelo ye dvopa filename yio vo To

YONOWOTOLJCOVUE UE TOV TEOTO TOU TEPLYPAPETAL 6TO mode.

Emotpépel éva pedpa (¥ delxtn o apyelo), pe Bdon to omnolo

UTOPOVUE GTT) CUVEYELO VO AVUPEROUACTE GTO apyElo, 1

NULL, av yia XAmolo AOYo BeV Ty duVaToV va avollel To

apycelo.

— To FILE eivor plo dourny (typedef’ed and to stdio.h) ue

XOTEAANAOL LEAT) Yo Vo YiveTaw O Yelplouog Tou dpyelov.

— To mode unopel va elvou:

*

"r'": o OWdBaocua and undpeyov apyelo.

"w": o ypddo oe apyeio. Av to apyelo dev
UTdPYEL, ONptovpYelTat. AV UTAEYEL, TO TEOTYOUUEVAL
TEQLEYOUEVA TOL BlarypdpovTon xou To Ypdduuwo opy(Cel
and TNV ap) 1 Tou apyelou.

"a": T'a ypado oe apyelo ye mpoodpTtnor oto TEAOC
TOU TWVY VEWV OEOOUEVWY, av To apyelo undpyel \oT,

Y welc dlarypapr| TWY TEONYOUUEVWY TEPIEYOUEVWY TOU.
"r+": o SudBaoua xou ypdduuo, onouvdnnote yéoo o
undpyov apyelo, ywelc dlorypapr| TWY TEONYOLUEVWY
TEEPLEYOUEVWV TOU.

"wt": o SudPooua xou yeddo, otovdrnote yéoa oto
apyelo, UE DLaypapY| TWY TEONYOUUEVWY TEQLEY OUEVWV
TOU, €¢° OO0V AUTO LTAEYEL 1ON.

"a+": Il OLdBaocya amd OTOLOYTOTE PYECA ATO TO
apyeto xou ypddwo pévo oto téhog Tou, ywelc

OLOLY POUPY| TWV TEONYOUUEVWY TIEPLEY OUEVWY TOU.
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— X oplopeva cuoThuaT, YiveTtow OLdxplon uetall apyelwy
XEWEVOU xou duadxwy apyelwy (oto Unix mdviwe, oxt),
onoTe exel, av VEAOUUE VO YELPLOTOVUE EVOL BLODLXO
apyelo, Teénel oto mode va TEOoTEVEl XU O YAEUA TIPS
b, Onhadn va Eyouue, avdhoya Ue TNy meplntwon "rb",
"wb", "ab", "r+b" ("rb+"), "w+b" ("wb+"), f "a+b"

("ab+").

e int fclose(FILE *fp)
Khelvel To pebpa £p. Emotpegel 0 | EOF, oc meplntwon

emituyloc N arotuylog, aviictolya.

e char *fgets(char *buf, int max, FILE *fp)
Awaf3aler To oAl max-1 yopaxTthpeec and To peLua fp, uEypl
v oAy yeopunc (\n). O yapaxtripec mou Staf3dotnxay
(poll xou we to \n) gurdoooviaw otn ocuvyfolocelpd buf, 7
onola tepuatileton xavovixd pe \0. Emoteégel to buf, 7
NULL av éyet daBaotel 6An 1 eloodog. &

e int feof (FILE *fp)
Enoteegel un undevixr| Tiun av €xouvyv dlofactel Oha To
oedougva and to pedua £p, dONAadY| Eyouue @TdceL 6TO TEAOG
Tou apyelou Tou avtioTolyel 0To PeLUA, 1|, AAALOC, O.

YBrichune, Lndeyel xau 1 cuvdptnon char *gets(char *buf), n omnoia
xavel tepinou 6,7t xou N fgets. Awfalel and to pedya stdin, ywelc va Balel
%xdTolo AV 6plo 6To0 TARYOC TV YopaxThewy Tou Vo dofacTtoly xat, v
auTO axpBOC, Yo Aoyouc acpalelac, aroVapedvetol n xeRron tne. Enlong, n
gets dev torodetel Tov yapaxthpa chhayic Yeouune (\n) tov déBace yéoa
oto buf. Av 9éhouvpe va dLof3dcouue wiol YeoUUUA XoeaxThpmyY and TNV TeOTUTN
el0000, UTOPOVUE VA XENOLLOTOcoLUE TNy fgets, dlvoviac cav TeAeuTalo

bploual To stdin, avtl Vo ¥pNOULOTIOCOVUE TNV gets.
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int getc(FILE *fp)
Enoteegel Tov enduevo yapaxthiea anod to pedua £p, 1) EOF,

oV EYOUUE PTACEL GTO TENOC TOL avTioTolyoU aEyEloL.

int putc(int ch, FILE *fp)
I'odel Tov yapaxthea ch oto pedua £p. Emotpépel Tov
Yopoxthpa autd, 1) EOF og neplntworn Addouc.

int ungetc(int ch, FILE *fp)
I'vellel miow oo pedua £p Tov yopaxthpa ch, €ToL WOTE Vo
olofactel TdAL o enduevn avdyvwor. Emotpégel tov

Yopoxthpo autd, 1) EOF og meplntworn Addouc.

int fprintf(FILE *fp, const char *format,
<op>1, <op>9, cel)
Tow pe Ty printf, pdévo mou ypdyel oto pedua £p, avtl yio

To stdout.

int fscanf(FILE *fp, const char *format,
<op>1, <op>2, ...)
IS ye tnv scanf, pévo nou dLafBdletl and to pedua fp, avtl

and Tto stdin.

int sprintf(char *str, const char *format,
<op>1, <o0op>9, ce)
Tow pe tnv printf, pévo nou ypdyel otn cuyBolocelpd

str, avtl yia To pedua stdout.

int sscanf (char *str, const char *format,
<op>1, <op>2, cel)
‘ISt we tnv scanf, pévo nou dwfBdlel amd N cuporooelpd

str, avtl and To pevua stdin.
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e size t fread(void *ptr, size t size,
size_t count, FILE *fp) ¢
Awaf3acer and 1o pedua £p To TOAD count dedouEva
ueyédoug size to xadéva xou to Tonovetel amd T
oleyuvon ptr xau Yetd. Emoteégel to mArpdoc twv
0edouEvwy Tou daBdoTtnxay. O €heyyoc TEAOUC TNC ELOOOOU
uropel vou ylvel ye 1 ouvdptnon feof.

e size t fwrite(const void *ptr, size_t size,
size t count, FILE *fp)
I'odyel oto pedpa £p t0 TOAD count dedopeva peyedoug
size 1o xavéva, nalpvovtde ta and tn dedVuvor ptr xon
uetd. Emiotpépel To TANUOC TV DEBOUEVWY TTOU YEAPTNHAV.
Av ypagolv Aydtepa and count dedouéva, autd Vo

ogelheTol o€ %dTOLO AGYOC TOU CUVERT).
e int fseek(FILE *fp, long offset, int origin)
O¢tel TNy TEEYovoa VEon oto pelpa £p va elvou:

— offset (> 0) yopaxtipec and v apyy, av To origin
exel teVel SEEK_SET.

— offset yopoxthpec amd TNy TpEyYouca YEan, av To
origin €yel tevel SEEK_CUR.

— offset yopoxtrpec amd To T€AOC, av To origin £yel
tevel SEEK_END.

Enoteegel 0 oe neplntwor enttuylog.

%O timoc size_t elvar 0 unsigned int, typedef’ed.
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e long ftell(FILE *fp)
Emotpégel tnv Tp€yovca Béon oto pedua £p, ¥ —1L oe
neplnTworn Addoug.

e int fflush(FILE *fp)
I'edpel oto pepa e€6dou £p 6,TL mbavwe Peloxeton otny
evolaueo) teploy ) anovrxeuone. Enotpégel 0 1) EOF, oc

nepintwon emtuylac A anotuylog, avtioTolya.

e void perror(const char *s)
Extunavel tn oupBolocelpd s xou plo TEpLYpapr) TOU Lo

TpdGpaTou Adlouc Tou Exel cuufet.

— H ouvdptnom perror elvou moAd xatotomotiny OTay
YETOWOTOLOVUE CUVAPTAOELS TNG TEOTUTING PBAL0O xS
e C, oL omoleg EVOEYETAL VoL TPOXARECOUY XATOLO
Aadog, yia mapddetypo 1) malloc ¥ oL CUVUPTHOELS
olayelplone apyelwy, 6mwe 1 fopen, xow YAC EVOLAPEREL VOl
LA OLUE TTOlO axELBC Adog TeoxAunXe.

— LYETXY UE TN OLVAPTNOY perror eivan xou pia eEwTepLXY)
UETABANTA errno, 1 onola EYEL GOV TIUY) EVAY AXEEOLO

Tou avTloTolyel 0To Mo TPdoPaTo Adlog Tou €xel cuuPetl.

— Av U€houvpe va yenowonot\covue Tt UeTABANTY errno
uéoa o’ Eval TEOYEAUUA, TEETEL VAL EYOUUE CUUTERLAASEL
xou To apyelo emxepaAldac oto onolo oplleTan:

#include <errno.h>

Mio emiouavon mou TEENEL Vo YIVEL elvol OTL BEV UTOPOUUE Vo
YENOLLOTOL)COUUE OTIOLUDYTOTE CUVAQPTNGCT) OE OTOLOONTOTE
cevpo. E€optdton and to mode mou d80Unxe dtav dvolle To

avtiotolyo apyelo.



AvTtiypapn apyeinv

/* File: filecopy.c */
#include <stdio.h>

int main(int argc, char *argv[])
{ FILE *ifp, *ofp;
int n;
char buf[1024];
if (argc !'= 3) {
fprintf (stderr,
"Usage: %s <soure-file> <target-file>\n", argv[0]);
return 1;
}
if ((ifp = fopen(argv[1], "rb")) =

NULL) { /* Open source file
perror("fopen source-file");
return 1;

}

if ((ofp = fopen(argv([2], "wb")) =

NULL) { /* Open target file
perror("fopen target-file");
return 1;
}
while (!feof(ifp)) { /* While we don’t reach the end of source
/* Read characters from source file to fill buffer
n = fread(buf, sizeof(char), sizeof(buf), ifp);
/* Write characters read to target file
fwrite(buf, sizeof(char), n, ofp);
}
fclose(ifp);
fclose(ofp);
return O;

*/
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% gcc -o filecopy filecopy.c

% ./filecopy

Usage: ./filecopy <soure-file> <target-file>
% ./filecopy bla foo

fopen source-file: No such file or directory
h

% cat helloworld.c

/* File: helloworld.c */

#include <stdio.h>

main()

{ printf("Hello world\n");

}

% ./filecopy helloworld.c newhelloworld.c
% cat newhelloworld.c

/* File: helloworld.c */

#include <stdio.h>

main()

{ printf("Hello world\n");

+

% 1ls -1 helloworld.c newhelloworld.c

-rw---—---- 1 ip WWW 81 Dec 18 21:45 newhelloworld.c
“rw-r-—--- 1 ip WWW 81 Oct 13 12:42 helloworld.c

% diff helloworld.c newhelloworld.c

b

% ./filecopy filecopy Copy\ of\ filecopy

% 1s -1 filecopy Copy\ of\ filecopy

-rw---—---- 1 ip WWW 6884 Dec 18 21:46 Copy of filecopy
“rWX-—-——--- 1 ip WWW 6884 Dec 18 21:34 filecopy*

% cmp filecopy Copy\ of\ filecopy

YA




ExtOnwon yeapodv s10000L e avIlioTpoprn osipd

/* File: revinput.c */
#include <stdio.h>
#include <stdlib.h>
#include <string.h>

typedef struct Slistnode *SListptr;

struct Slistnode { /* A list node structure */
char *line; /* with a string as member */

SListptr next;
s

void Sinsert_at_start(SListptr *, char *);
void Sprint(SListptr);

int main(void)

{ char buf[1024];
SListptr list;
list = NULL; /* Initialize list to store lines to be read */
while (fgets(buf, sizeof buf, stdin) != NULL) /* Read a line */

/* and insert it at the start of the list */
Sinsert_at_start(&list, buf);

Sprint(list); /* Print the list, i.e. the input reversed */
return O;

void Sinsert_at_start(SListptr *ptraddr, char *buf)
/* The well-known insert_at_start function */
{ SListptr templist;
templist

*ptraddr;

xptraddr = malloc(sizeof (struct Slistnode));
(*ptraddr)->line = malloc((strlen(buf)+1) * sizeof(char));
strcpy((*ptraddr)->1line, buf);

(*ptraddr)->next = templist;

void Sprint(SListptr list) /* Just print out the list */
{ while (list != NULL) {

printf("%s", list->line);

list = list->next; }
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% gcc -o revinput revinput.c
% ./revinput

These are some lines

to test program revinput.
Ok, one more line.

These are my last words
before the minus signs

before the minus signs
These are my last words
Ok, one more line.

to test program revinput.
These are some lines

yA

% cat helloworld.c

/* File: helloworld.c */
#include <stdio.h>

main()

{ printf("Hello world\n");
}

b

% ./revinput < helloworld.c
}

{ printf("Hello world\n");
main()

#include <stdio.h>
/* File: helloworld.c */
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O neoenelepyactric tng C

o O mpoeneiepyaotrc T C elvan €val autdvouo unocLoTNUL
TOU AOYIOULXOU UETAYAWTTIONS, TO OTolo xohelton ouTOUATO
TPV amd TNV TEayaTixy| dtadxaoia tne uetayrwttione. O
OXOTOC TOU TPOETEEERYAOTY elvol Vo peTaoy NUaTioeL TO
mnyaio apyelo C mou tou 86UN«e o €va dAho mnyalo apyeio,
cOUpwva Ue wlo oepd and odnylec mou anevdidvovton o
oawtov. To anotéheopa Tou Tpoenelepyaoth elvon oUTO TO

omolo Ya unooTel TN dtadxacio TNC UETAYADTTIONCG.

o Ou ypopuéc tou mnyaiou apyelou mou apyilouv amd # elvon

00MNYlEC TPOC TOV TPOETELERYATTH.

o Axoloulel plo CUVOTTIXTY TEEQLYEUYPY) TWV TLO CUY VA
YETOLLOTIOLOVUEVLY OBNYLWY TOU TEOETEEEQYACTN. LYETIXA

TLO AVOAUTIXY avapopd yivetow oty Topdypago §4.11 tou
[KR]| (oeh. 128-133).
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#include

o XONOWOTOLETAL LA TNV ELCAYWYY| TWV TEQLEYOUEVWV
apyElwy emxepoiidac otn Veor mou Beloxeton n odnyia.
‘Eva apyelo emixepaiidac tepleyel cuvidwe dNAmoeLe
TEWTOTOTWY CLUVIPTHCEWY, 0PLOUOUC CUUBOAXMY GTadep®Y
Xall HaXpOEVTOAGDY (U€ow #define), ouumeptifelc GANLY
apyelwv emxcpaiidog, ONADCELC LOPPHC TUTWY DEOOUEVWYV
(Uéow struct, enum, union, typedef), xAn. e opyela
euxe@oAidac, 8ev cuvniiletal va €Youue xDOLX
npoypduuatoc. Enlong, 6ev xdvoupe #include nnyolo
apyeta x@dwo. H odnyla auth eppavileton ye 600 exdoyEc.

o Ilowtn exdoyn:  #include <sysfile.h>
O mpoenelepyaotrc Vo Yagel va Beel To apyelo sysfile.h
OE XATOAOYOUC TIOU EYEL ONAWCEL PUE AATOLO TEOTO O
YENOTNG, YLot TOHEAOELYUA UE TNV ETLAOYY —I %atd TNV XA\ o™
TOU gcc, 1) OTOUC XATAAOYOUS oL [Bploxovtal To
rpoxadoplougva apyela emxe@aiidoc Tne YAWooog, ol onolot

UTOEEL VOU BLOPEPOLY AT EYHATAOTACT) OE EYXATAOTAUOT).

o Acitepn exdoyr):  #include "myfile.h"
O npoenelepyaothc Yo Pael xat” apynyv va Beel To apyelo
myfile.h otov xatdhoyo mou Bploxeton To mnyaio apyelo,
xou av Oev Beelel exel, Yo to avalntioel oe xaTaAGYoug
Omwe Yo yvotay av 1 odnyia elye dolel pe Ty mp@INS NG
eXO0OY .

o Duowxd, elval EMLTEENTES %ol ONAWOELS:

#include <sys/types.h>
#include "mydir/anotherdir/myfile.h"
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#define

o XonNOoWOTOLETAL YLA TOV 0pLoUO CUUBOAXMY OTOIERMY Y
uaxpoevTohay. ‘OTou Beel 0 TEoeneepYaoTHC UV AEXTIXO
oUpBolo (OyL uéoa o " ) o oydAha) TN cuuPBohix otodepd
) TNV TORAUUETELXY UAXPOEVTOATY] Tou oplleTan e TNy odnyla,
v avTxaotd pe to xelyevo mou tng €xel avtioTolynuel.

o Ilopddelyua opiouol oupBolxrc otadepdc:

#define YES 1
O npoenelepyaothc Yo avtixatactrioel to YES, énou to Bpeel
ooV Aextix6 oVufolo uéoa oto mnyalo apyelo pe to 1 (dyt
6uwe oto printf ("YES\n"), oUte xot 6t0 x = YESMAN++).

o Ilopddelyua oplouol LaxpOEVTOANS:

#define max(A, B) ((A) > (B) 7 (A) : (B))
Av Bpel 0 mpoenelepyaoTrc 0T CUVEYELXL OTO dpyElo xdToLa
EVTIOAY| TNC HOPYPNC

x = max(p+q, r+s);
VoL TNV OVTIXUTAOTHOEL UE TNV

x = ((ptq) > (r+s) 7 (p+q) : (r+s));

Hoapatnenote, 0To TopddeLyUd auto, OTL ot A xon B Yo
unohoyioBolv teAxd dVo Qopéc, awol tooeg Bploxovion oto
XelEVO AVTIXATACTOONS, TEAYIO TOU UTOPEL OTO
CUYXEXQULEVO TIOEADELY UL VO UMV EVOYAEL, OAAd o€ SAAES
TEQINTWOELC YpeldleTon Tpocoyy. *

*Thiotebete 6Tl 1 exgpaon max(i++, j++) Vo avixatactadel cwoTd e

Bdiom Tl elxe 0TO LUAAG TOL PIAAOY O TEOYPUUUATICTAC TOL TNV EYpaE;
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o O mapeviéoelc ylpw amd TIC TUPAUETEOUS OTO XelUeVO
AVTIXATAOTUONG HOC LOXQOEVTOAYC EVOEYETL, OE XATOLES

TEPLTTWOELS, va elvon xplowec. Tlopdderyua:
#define square(X) X x X

Icde Yo avtixataotadel to square(a+l); * Autd ftay mou

Oéhape; P TIode Yo énpeme va dnhwdel n poxpoevtors; ¥

o Apxetéc and TIC CUVOPTACELS TNS YADOGCUC TTOU

YOO OTOLOUUE GTO TEOYPOUUUTE Hoc lvol OpLOUEVES Gy
UOXPOEVTOAEC HECO OE OPYELX ETUXEPAADAUC HaL OYL UE
x0T BPBAoInN Tne YAwoooc. T mopddetyua, ol
YVWOTES PoC oLVUPTAoELS getchar xou putchar opllovtau
uéoa oto opyelo stdio.h we¢ e&nc:

#define getchar() getc(stdin)

#define putchar (x) putc(x, stdout)

%a+1 * a+l
B0y, BéBoua.
Y'#define square(X) (X) * (X))
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#if, #else, #elif, #endif, #ifdef, #ifndef

2ty G, undpyetl 1 BUVATOTNTU UETAYAWTTIONS LUTO cuvIX.
‘O, 7t neprhopBaveton petall evog #if xau Tou opEéong
enopevou #endif, mou Oev €yel avTioTOoNUEL UE XATOLO
Ghho #if, Yo yeToyAwTTioTEL WOVO AV 1) ax€paol TARACTOON

nou Bploxeton Yetd To #if amotiunVel oe pn undevixn Ty.

2UVATWE, Ol AXEPULES TToEAOTACEC UETE To #1f cuyxplvouv
TWES CLUBOAMXWY oTAdERY, TOU EYOLY avTioTolYNUEl O
OXEEAUOUC, UETACY TOUC 1| UE AXEQAUUES OTOUERES, UECK TWV

teheotdv olyxplone tne C (==, 1=, >, wkn.).

Me tnv odnyla #else, apyiCel To TuRua plog dounc
#if /#endif mou Vo yetoylwttiotel av n napdotaoy LeTd TO
#if elvon Peudrc (lom pe undév).

H odrnyla #elif pmopel va yenolponomiel yia mo cOVTOUN
Yeapn ulog #else tng omolag To cwpa anotehelton and ylo

#if, anogedyovtac €tol xou To emnAoy #endif.

Hopdderypo

#if SYSTEM == SYSV
#define HDR "sysv.h"
#elif SYSTEM == BSD
#define HDR "bsd.h"
#elif SYSTEM == MSDOS
#define HDR "msdos.h"
#else
#define HDR "default.h"
#endif
#include HDR
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o Kdmola eldiny| mapdotooy mov unopel vor UTGEYEL UETE oo
eva #1if elvon 1 defined (NAME), nou amoTiydton o€ 1 av 10
NAME €yel optotel ye #define, alhidc oe 0. H odnyla

#if defined (NAME)

elvow LoodUVOT) UE TNV

#ifdef NAME

o YTIC TopAoTAoELC UETE amd Eva #if umopolue vo €YouuE xon
devnon (!). T mapdderypa, av 9€Aoupe va e€acpaiicovye
OTL TO TEPLEYOUEVA TOU apyelou hdr . h Yo cuuneptAngpyody
ula wovo gopd oc pla TOANOTAOXY EPUPUOYY UE TTOANES
ocuuneptA\delc, Yo uropolooue va 1o douncoupe we e€AC:

#if !defined (HDR)
#define HDR

/* The real contents of hdr.h go here */
#endif

To #if !defined (HDR) o puropoloe vo ypapel looddvoua
xo. ooy #ifndef HDR

o Aouéc #if (#ifdef, #ifndef)/#endif umopel vo eiva
eppuievuévec. Me tn Bonleid Toug unopolue va
TEOGOUOLWCOVUE EUPWAEVUEVA OYOALAL, XATL TTOU UE TOV
cLVAON TEOTO YPaUPhHC oYoMLY (/* ... */) dev elvou

ouvatov. Tlag,
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Tagwounorn mvaxwyv

o Trdpyouv ddypopec peBodol, dhhec AyoTEQO, GAAES
TEQLOCOTERO AMODOTIXES, YLA TNV TUELVOUNOT) TV OTOLYElWY

EVOC TvoXaL.

o H talwvounor evocg mivaxa €yel vonua 6tay udpyet pio
oy€or ddtaEne 0To cUVOAO and To Omolo TAEVOUY TWES T
ototyela tou mivoxa. o aprdpole (axépotouc 1 xivnthc
UTOBLAOTOAAC) €YOUPE TNV dpLduNTLXY OLdToly), Yo
cuuforooelpeéc TNy alpofntixy. L' dAhouc TOTOUC
0edoUEVWY, TEETEL Vo Exel oploVel capac 1 oyéorn ddTaéng.
D'ia mopddetypa, ddtaln uetald douwy pumopel va oplotel pe
Bdaomn TN didtaln we meog Eva HENOC-HAELWDL TNC dounC
(aprduntid ¥ ouyPohooceipd).

® X1 CLVEYELX, oL ahyopLuoL, To TopadelyoTaL Xa ToL
TEOYPAUUATA IOV TAEOLGLALOVTOL GTOYEVOUY OTNV
T VOUNOY TVAXWY, o adouoa Oelpd, e ototyela Tou elvou

TpoyaTixol apriuol dimAYc axplBeloc.

o Ot yédodol Tadivounone urnopodyv vo Tpocoprloctoly eUxXoA
XOL YO TEPLTTWOELC GAAWDY LOVOOLAOTATWY DOUMY DEDOUEVWLY,

Yo TORADELY U CUVOEDEUEVWY AOTMYV.
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‘Eva O€ua mou €xel YEVIXOTEPO EVOLAPELOY GTOUC
ahyoplduoug elvon 0 Ypdvoc Tou YeEldlETOL YLd TNV EXTEAECT
Toug, avdhoya Pe to uéyedog Tng €0o6dou Toug. Autd
EXPEACETOL UE TNV TOAUTAOXOTNTA Y eOVoL Touc. O pédodol
TOELVOUNONS YOV BLAPOPEC TOAUTTAOXOTNTES YPOVOU, Ol

OTIOLEC AVTUVAXAODY TNV ATODOTIXOTNTA TOUC.

[ia var exppdoouye TNV TOAUTAOXOTN T €VOC ahyoplduou,
cuvdwe yenotuorowovue Tov cuyfoiioud O. ‘Otav 7
eloodoc evoc ahyopliduou €yet péyedoc n (Yo TopddeLy o TO
TARboc Twv otolyelwy evoc Tivaxa mou YEAoLUE va

T VOUIo0UKE), AEYOVTOC OTL 1] TOAUTAOXOTNTA YEOVOL TOU
ohyoplduou etvaw O(f(n)), evvoolue 6TL 0 YpOVOC EXTENECHC
tou, T'(n), dev €yel peyahltepo pUINS alEnong and ATV
e ouvdptnone f(n), 6co avdver To n. Anhady undpyouv
C' xow ng tétowa wote T'(n) < C - f(n) v xdde n > ng.

[t mapdderypa, 1 TOAUTAOXOTNTA TOU AAYORIIUOU YL TNV
ebpeon e weong e n aptduy eivar O(n), eved 1
TOAUTTAOXOTNTA TOU AAYORIIUOU XATACKEVHC EVOC UAYLXOU

TeTpoy®Vou N X m ebvon O(n?).

2JE OPLOUEVES TEQLTTWOELS, 1) YPOVLXT ATOBOOT| EVOC
ahyoplduou yia elcodo peyédoug n eCaptdTon oL And TO
ToLaL €lVOL 1) CUYXEXQPLIEVT EICODOC. XLTIC TEQLTTWOELS QUTES,
UTOPOUVUE VO AVUPEPOUACTE OTNV TOAUTAOXOTNTA YEIPLOTNG
nepintwone (Y v mo “dvoxoin” elcodo) N ot wéon
TOAUTTAOXOTNTA (oM TN amddoone yio OAeC TiC Tiavég

ELl0HO0UC).



162

e H uédooos tng guoalidag

20yxptve (euydplor BLIBOYIXWY OTOLYEIWY, A0 XATE
TEOC TA ETMAVW, %ot Otay Peloxelc Vo mou Bev elvol
OTN OWOTY Oelpd, avtluetdieot ta. Metd amd To
TEWTO TEPACUA, TEWTO oTolyelo Yo elvon To UixpdTERO
Ohwv. Kdve xou devtepo MEPACUA, YLdL TAL GTOLYElL ATO
TO 0E0TEPO XU UETE, OTOTE €Tl Vo EAVEL XU TO
0eLTEPO XATd oelpd ot VEon tou. Metd and n—1

TEQACHUATO CUVOALXE, 0 Tivaxag Yo €xel Tadivounuet.

6 6 6 1 1 1 1 1

3 3 3 : 6 6 2 2 2

7 7 7 : 3 3 6 3 3

2 2 2 : 7 7 3 6 3

9 9 9 ; : 2 2 7 3 5

5 5 ; 1 9 9 3 7 6

8 1 5 5 5 9 5 7
, ) )

1 8 8 8 3 5 9 8
, ) ) ,

3 3 3 3 8 8 8 8
Y, ) ) y,

8 8 8 8 8 8 8 9

noivnhoxdtnta O(n?)

I'aw :=1,2,...,n—1
I'aw j=n—-1,n-2,...,1
Av z;_1 > x; TOTE

Avtigetddeoe x;_1 xou x4
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o H puédodog tng emAoyng
Beec 1o uxpdtepo amd dha o oTolyElo o
avTiweTdlece To pe To TPwTo. Bpec To uxpdTEPO amd
TOL UTOAOLTAL %ol AVTLUETAVETE TO pe To dedtepo. Metd
and n—1 emhoyéc xou avILUETAIVESEIC GUVOALXE, O

Tivoxog Yo €yel toivoundet.

6 1 1 1 1 1 1 1 1 1
3 3 2 2 2 2 2 2 2 2
7 7 7 3 3 3 3 3 3 3
2 2 3 3 7 3 3 3 3 3 3
9 9 9 9 9 5 5 5 5 5
5 5 5 5 5 D 9 6 6 6 6
8 8 8 8 8 8 8 7 7 7
1 6 6 6 6 6 9 9 8 8
3 3 3 3 7 7 7 8 } 9 8
8 8 8 8 8 8 8 8 8 3 9

noivmhoxétnta O(n?)

' :=1,2,...,n—1
min = 1—1
I'aw 7 =14,2+1, ..., n—1
Av z; < Tpin TOTE
min = j

Avtwetdideoe x;_1 *o Tpin
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o H néodos tng ewoaywyns
Tonovétnoe 1o deltepo oToLyElo TELY ¥ UETA TO
TEWTO WOTE Vo elvau 011 owoTy oelpd. Tonodetnoe
10 Tplto 01N cwoty Yéon ota HON TaEvounuEVaL
TEWTO %ol 0eVTEPO. MeTd Tomo¥ETnoE TO TETAUPTO OTA
tela mpdyta. Metd and n—1 sloaywyec cuvohxd, o

mivoxog Yo €yl Toivoundet.

6 > 3 3 2 2 2 2 1 1 1
3 6 6 3 3 3 3 2 2 2
7 7 ) 7 6 6 5 5 3 3 3
2 2 2 7 7 6 6 5 3 3
9 9 9 9 ) 9 7 7 6 5 5
5 5 5 5 5 9 > 8 7 6 6
8 8 8 8 8 8 9 8 7 7
1 1 1 1 1 1 1 9 8 8
3 3 3 3 3 3 3 3 9 > 8
8 8 8 8 8 8 8 8 8 9

noAvmhoxétnta O(n?)

I'aw :=1,2,...,n—1
j=1—1
Evéoow j > 0 xaw z; > x4
Avtietdldeoe x; xou Tj41

j=i-1
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o H ypryopn pédooog
Me Bdon to mpdTo oTolYElD GAY 0ONYO, YWELOE TOV
mivaxa oe 800 dAhoug, €vay Tou TEpLEyEL oTolyela
UXEOTEEA 1) (OO UE TOV 00NYO Xl EVAY UE UEYUAUTERA
M) loa. Tagwvounoe Toug 800 aUTOLE TUVAXES YE TNV
(Btot uédodo avadpoulnd (e@” 660V EY0UV TOUNYLGTOY
dVo otolyela), ondTe To TEAXO anoTélecUa elval 1)
TaeddeoT] TWV TAEVOUNUEVELY AUTOV TILVIXWY UE

evoLaueoT) TapeUBoAY| Tou 0d1 Yol cTolyelou.

6| 6 3 3 3 3 3 3 3 3 o3 1
3 3| ¢ 3 3 3 3 3 3 3 3 3 2
7 7 7] % 7| o6 1 1 1 1 1 1 3
2 2 2 2 2| %2 2 2 2 2 2 3
9 9 9 9 9 9| % 9| 6| 46 5 %5 5
5 5 5 5 5 5 5 5| «5| 36 6 6
8 8 8 8 8 8 8| —» 8 8 8 8 7
1 1 1 1| +1| 6| s 9 9 9 9 8
3| %3 H6| 6 7 7 7 7 7 7 7 8
8 8 8 8 8 8 8 8 8 8 -+ 8 9

wéomn mohumhoxotnta O(nlogn)
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Yuvdetnon qs(z, up, down)
start = up
end = down
Evoocw up < down
Evoow Taoun = Tup xor up < down
down = down—1
Av up # down tToTE
Avtigetddeoe xyp XA Tdown,
up = up+1
Evéoow z,p < Taown o up < down
up = up+1
Av up # down toze
Avtigetddeoe xyp XA Tdown,
down = douwn—1
Av start < up—1 tTo=e
Kdheoe ¢s(z, start, up—1)
Av end > douwn+1 toTe

KdAeoe gs(z, down+1, end)

[N vo Tagivoprioouye Tov mivaxo ¢ mou €yel n otoiyela, Yo

mpénel va xahéoouvpe gs(z, 0, n—1).

o ‘Alhec pedodol Tagvounone
— H pédodoc tou owpol, O(nlogn)
— H pédodoc tne ouyywvevone, O(nlogn)
— H pédodoc tou Shell, O(n?) (ceh. 94 [KR])



MegUooor Tagivounoneg

/* File: sorting.c */
#include <stdio.h>
#include <stdlib.h>
#include <time.h>

void bubblesort(int, double *);
void selectsort(int, double *);
void insertsort(int, double *);
void quicksort(int, double *);
void quicksort_body(double *, int, int);
void swapd(double *, double *);

int main(int argc, char *argvl[])

{ char method = ’b’, *name; /* Default sorting method is bubblesort */
int i, n = 10; /* Default array size is 10 */
long seed;
double *x, sttime, endtime;

void (*fun) (int, double *); /* Pointer to sorting function */
seed = time(NULL); /* Get current time, in case seed is not given */
if (argc > 1) /* First character of first argument */
method = *argv[1]; /* denotes the employed sorting method */
if (argc > 2)
n = atoi(argv[2]); /* Second argument is number of elements */
if (argc > 3) /* Third argument is seed for */
seed = atoi(argv([3]); /* random number generator */
switch(method) { /* Prepare calling the appropriate method */
case ’b’:
fun = bubblesort; name = "bubblesort"; break;
case ’s’:
fun = selectsort; name = "selectsort"; break;
case ’i’:
fun = insertsort; name = "insertsort"; break;
case ’q’:
fun = quicksort; name = "quicksort"; break;
default:
printf ("Sorry, no such method\n");
return 1;
} /* Allocate memory for the array */

if ((x = malloc(n * sizeof(double))) == NULL) {
printf("Sorry, not enough memory\n");
return 1; }

167



srand((unsigned int) seed); /* Initialize random number generator

for (i=0 ; i < n ; i++) /* Generate double floating point numbers
x[i] = ((double) rand())/RAND_MAX;

printf ("Random numbers\n") ;

for (i=0 ; i < n ; i++) {
printf("%6.4f ", x[i]); /* Print them out
if (i%10 == 9) /* 10 in a line

printf("\n"); }
printf("\n");
printf ("Sorting by %s\n", name);

sttime = ((double) clock())/CLOCKS_PER_SEC; /* Get CPU time

/* consumed since start of program
(xfun) (n, x); /* Call sorting method
endtime = ((double) clock())/CLOCKS_PER_SEC; /* Again CPU time

/* Difference endtime-sttime should be
/* CPU time consumed for sorting
for (i=0 ; i < n ; i++) {
printf("%6.4f ", x[i]); /* Print out sorted array
if (i%10 == 9)
printf("\n"); }
printf("\n"); /* Print out CPU time needed for sorting
printf("Time: %.2f secs\n", endtime-sttime);
free(x); return 0;

void bubblesort(int n, double *x)
{ int i, j;
for (i=1 ; i <= n-1 ; i++) /* Bring appropriate element,
/* that is the bubble, to place i-1
for (j=n-1 ; j >=1i ; j--)
if (x[j-11 > x[jD) /* Compare pairwise from bottom to top
swapd (&x[j-11, &x[jl1); /* and swap if needed

void selectsort(int n, double *x)
{ int i, j, min;
for (i=1 ; i <= n-1 ; i++) {
min = i-1; /* Let current minimum be the i-1 element
for (j=i ; j <= n-1 ; j++)
if (x[j] < x[min]) /* Check if any element after i-1 is less
min = j; /* than so far minimum and make it the new minimum
swapd (&x[i-1], &x[min]); } /* Exchange minimum with i-1 element
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void insertsort(int n, double *x)

{ int i, j;
for (i=1 ; i <= n-1 ; i++) { /* Insert element at place i in */
/* its correct position from places 0 to i-1 */

j =1i-1;
while (j >= 0 && x[j] > x[j+1]) {/* Move repeatedly the element */
swapd (&x [j], &x[j+11); /* until it reaches */
j=—-; }+ } /* its correct position */

void quicksort(int n, double *x)
{ quicksort_body(x, 0, n-1); /* Call recursive quicksort to sort */
} /* elements of the array from position O to position n-1 */

void quicksort_body(double *x, int up, int down)
{ int start, end;

start = up; /* Save start position of small elements */
end = down; /* Save end position of large elements */
while (up < down) { /* Pivot element is at up position */
while (x[down] >= x[up] && up < down) /* Let down elements */
down--; /* larger than pivot stay where they are */
if (up != down) { /* If pivot is not reached */
swapd (&x [up] , &x[down]); /* echange it with smaller element */
up++; /* Pivot is at down position, move up a bit further */

}
while (x[up] <= x[down] && up < down) /* Let up elements */
up++; /* smaller than pivot stay where they are */
if (up !'= down) { /* If pivot is not reached */
swapd (&x [up] , &x[down]); /* exchange it with larger element */
down--—; /* Pivot is at up position, move down a bit further */
}} /* Now up = down is the position of the pivot element */

if (start < up-1) /* Is there at least one element left of pivot? */
quicksort_body(x, start, up-1); /* Quick(sort) smaller elements */
if (end > down+1)/* Is there at least one element right of pivot? */
quicksort_body(x, down+l, end); /* Quick(sort) larger elements */

void swapd(double *a, double *b) /* Just exchange two doubles */
{ double temp;

temp = *a;

*a = xb;

*b

I
o+
o)
8
el
-



170

% gcc -o sorting sorting.c

% ./sorting b 30

Random numbers

0.1914 0.8545 0.6266 0.4347 0.0597 0.1278 0.1717 0.9190 0.8703 0.5835
0.5544 0.2181 0.4099 0.3580 0.7294 0.7789 0.1550 0.3378 0.4779 0.8070
0.2298 0.0863 0.6197 0.7538 0.2502 0.4336 0.5880 0.5354 0.6012 0.6745

[eNe)
[N e)
(@]
o
[eNe)
[N e)

Sorting by bubblesort

0.0597 0.0863 0.1278 0.1550 0.1717 0.1914 0.2181 0.2298 0.2502 0.3378
0.3580 0.4099 0.4336 0.4347 0.4779 0.5354 0.5544 0.5835 0.5880 0.6012
0.6197 0.6266 0.6745 0.7294 0.7538 0.7789 0.8070 0.8545 0.8703 0.9190

o
o
o
o
o

o
(@]
(@]
o
(@]
o

Time: 0.00 secs

% ./sorting s 30

Random numbers

0.1520 0.1810 0.6908 0.9386 0.9103 0.1460 0.6984 0.2948 0.5047 0.7014
0.2916 0.7622 0.9437 0.1535 0.0158 0.2708 0.6973 0.9403 0.3101 0.8563
0.0342 0.6943 0.6948 0.5267 0.4925 0.9227 0.8265 0.4250 0.9225 0.0146

o
(@]
(@]
(@]
(@]
(@]

o

Sorting by selectsort

0.0146 0.0158 0.0342 0.1460 0.1520 0.1535 0.1810 0.2708 0.2916 0.2948
0.3101 0.4250 0.4925 0.5047 0.5267 0.6908 0.6943 0.6948 0.6973 0.6984
0.7014 0.7622 0.8265 0.8563 0.9103 0.9225 0.9227 0.9386 0.9403 0.9437

o
o
o
(@]
o
o

(@]
o
o
(@]
(@]
(@]

Time: 0.00 secs

% ./sorting i 30

Random numbers

0.1593 0.5741 0.8110 0.1777 0.4501 0.6941 0.7238 0.8614 0.1461 0.7922
0.8593 0.8994 0.7509 0.0171 0.4619 0.9863 0.9694 0.7962 0.1611 0.9896
0.5480 0.8230 0.6144 0.6332 0.5996 0.2770 0.3051 0.2945 0.5684 0.7232

(@]
o
o
(@]
(@]
o

Sorting by insertsort

0.0171 0.1461 0.1593 0.1611 0.1777 0.2770 0.2945 0.3051 0.4501 0.4619
0.5480 0.5684 0.5741 0.5996 0.6144 0.6332 0.6941 0.7232 0.7238 0.7509
0.7922 0.7962 0.8110 0.8230 0.8593 0.8614 0.8994 0.9694 0.9863 0.9896

[eNe)
[N e)
o O
o O
[eNe)
[eNe)

Time: 0.00 secs

% ./sorting q 30

Random numbers

0.1687 0.4653 0.4296 0.9194 0.4879 0.2398 0.2521 0.4263 0.7844 0.3863
0.9253 0.5324 0.5617 0.8795 0.9027 0.7057 0.7409 0.1454 0.0162 0.1232
0.5537 0.9557 0.0353 0.7299 0.2103 0.1340 0.7720 0.6671 0.2188 0.4183

o
o

(@)

Sorting by quicksort

0.0162 0.0353 0.1232 0.1340 0.1454 0.1687 0.2103 0.2188 0.2398 0.2521
0.3863 0.4183 0.4263 0.4296 0.4653 0.4879 0.5324 0.5537 0.5617 0.6671
0.7057 0.7299 0.7409 0.7720 0.7844 0.8795 0.9027 0.9194 0.9253 0.9557

o O

Time: 0.00 secs

h
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% hostname

linux29

% ./sorting b 20000 2016 | tail -4
0.9987 0.9987 0.9987 0.9987 0.9987
0.9992 0.9992 0.9992 0.9992 0.9993

Time: 2.07 secs

% ./sorting b 50000 2016 | tail -4
0.9994 0.9994 0.9994 0.9994 0.9994
0.9995 0.9995 0.9996 0.9996 0.9997

Time: 12.87 secs

% ./sorting s 20000 2016 | tail -4
0.9987 0.9987 0.9987 0.9987 0.9987
0.9992 0.9992 0.9992 0.9992 0.9993

Time: 0.78 secs

% ./sorting s 50000 2016 | tail -4
0.9994 0.9994 0.9994 0.9994 0.9994
0.9995 0.9995 0.9996 0.9996 0.9997

Time: 4.85 secs

% ./sorting i 20000 2016 | tail -4
0.9987 0.9987 0.9987 0.9987 0.9987
0.9992 0.9992 0.9992 0.9992 0.9993

Time: 1.02 secs

% ./sorting i 50000 2016 | tail -4
0.9994 0.9994 0.9994 0.9994 0.9994
0.9995 0.9995 0.9996 0.9996 0.9997

Time: 6.36 secs

% ./sorting q 20000 2016 | tail -4
0.9987 0.9987 0.9987 0.9987 0.9987
0.9992 0.9992 0.9992 0.9992 0.9993

Time: 0.01 secs

% ./sorting q 50000 2016 | tail -4
0.9994 0.9994 0.9994 0.9994 0.9994
0.9995 0.9995 0.9996 0.9996 0.9997

Time: 0.01 secs

% ./sorting q 3000000 2016 | tail -
1.0000 1.0000 1.0000 1.0000 1.0000 1.
1.0000 1.0000 1.0000 1.0000 1.0000 1.

Time: 0.84 secs

h

o

(@]

o

o

o

o

o

o

0.
0.

4

.9988
.9993

.9994
.9997

.9988
.9993

.9994
.9997

.9988
.9993

.9994
.9997

.9988
.9993

9994
9997

0000
0000

o O

o

(@]

(@)

.9988
.9993

.9994
.9998

.9988
.9993

.9994
.9998

.9988
.9993

.9994
.9998

.9988
.9993

.9994
.9998

.0000
.0000

.9989
.9995

.9995
.9999

.9989
.9995

.9995
.9999

.9989
.9995

.9995
.9999

.9989
.9995

.9995
.9999

.0000
.0000

o

(@]

o

(@]

(@]

o

(@]

o

.9991
.9996

.9995
.9999

.9991
.9996

.9995
.9999

.9991
.9996

.9995
.9999

.9991
.9996

.9995
.9999

.0000
.0000

[N

[N

[3XY

.9991
.0000

.9995
.0000

.9991
.0000

.9995
.0000

.9991
.0000

.9995
.0000

.9991
.0000

.9995
.0000

.0000
.0000
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AvalAtnon oe nivaxeg

o Ilolhéc popéc €xoupe éva mivaxa and otouyela (apripolc,
oupBolooelpéc, oTwdNrmote) xou Yéhouue v dovue av Eva
CLYXEXPWEVO oTolyelo, (Blou TOToL Pe autd Tou Tivaxa,

avixel otov mivoxa. H doduxcaoio auth Aéyeton avalitnon.

o O anhoVoTeEPOC TPOTOC VA xAvoupEe avalnTnon o  €va Tivoxa
elvon Ue N Aeyouevn oetptoxy) avalntnon. ALATEEYOVUE T
ototyelor Tou mivoxa, éva mpog €va, pEyet va Bpodue to

otouyelo mou ddyvouue, av to Bpolue TEAXA.

e Av o mivaxag elvon yeydhog, n oelploxny avalhtnon unopel vo
elvon TOAD ypovofBopa. Av opne tadivouricoupe tov Tivaxa,
€0Tw o€ AOEoVoU OELEd, UTOPOUUE VO EQUPUOCOVUE Uia TOAD
TaryUTEE HEY0DO0, TN Buadxy| avalTnom.

o Me 11 duaduxy| avalrtnor, cuyxpivouue to ototyelo Tou
by vouue pe to peoaio (1 éva and to do peoata) otolyelo
Tou Tivaxa. Av cuuninTel, otapatdye TNV avalhTnon ool
t0 otowyelo Beginxe. Av oy, otny nepintwon mou To
otolyelo mponyeltar Tou Yecaiov, (Ydyvouue va to Bpolue
0TO TEWTO Uo6 Tou Thvaxa. Av énetal Tou Yecaiov, To
bdyvouue oto deltepo wod. H avalrtnon otov xatdhinho
vnonivaxa yivetar e tov {dlo TpdTo, cuyxplvovtoac To
otolyelo pe 1o yecaio Tou uTomivaxo xou 1) dladLxacio
cuvey(Cel he aUTOV TOV TEOTO, PEYPLC OToL elte va Peedel To

ctolyelo elte va @Tdoouye og xeVO uToTivoa.

4

o Ilotec elvan oL mohunhoxdTNTES TWV YEVOOWY; *

YO(n) xou O(logn), yio T oeLpioxch xou T duadixh avalhTnom, avtiotouya.



MegUooor avalAtnong

/* File:
#include
#include
#include
#include

searching.c */
<stdio.h>
<stdlib.h>
<string.h>
<time.h>

void heapsort(int, char *x*);

void heapify(char *x, int, int);
int seqgsearch(char *, int, char *x*);
int binsearch(char *, int, char *x*);
void swapwords(char **, char *x);

int main(int argc, char *argvl[])
0; /* Counter of words that will be read
/* Default maximum number of words to read

{ int k =
int nmax = 1000;

double

sttime, endtime;

char search = ’s’;
char **words, *arg, buf[81];
while (--argc) {

arg =
if (!strcmp(arg, "-max")) {

if

else if (!strcmp(arg, "-seq"))

*++argv;

(argc > 1 && --argc)

nmax = atoi(x++argv); }

search = ’s’;

else if (!strcmp(arg, "-bin"))

search = ’b’;

else if (!strcmp(arg, "-words")) { /* Give words to search for

argc--;
break; } }

argv++;

/* Allocate memory to store addresses of words to read
if ((words = malloc(mmax * sizeof(char *))) == NULL) {
fprintf (stderr, "Not enough memory\n");

return 1; }

/* Default is sequential search

/* Get maximum number
/* of words to read

/* Select sequential search

/* Select binary search
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while (k < nmax && scanf("%80s", buf) != EOF) {
/* Read words until EOF or maximum number reached and */
/* allocate memory to store them */
if ((words[k] = malloc((strlen(buf)+1) * sizeof(char))) == NULL) {
fprintf (stderr, "Not enough memory\n");
return 2; }

strcpy(words [k++], buf); } /* Store word read */
if (search == ’b’) /* If binary search selected */
heapsort (k, words); /* sort words via the heapsort method */

sttime = ((double) clock())/CLOCKS_PER_SEC; /* Search start time x*/
while (argc—-) {

arg = *argv++;

switch (search) {

case ’s’: /* The sequential search case */
printf ("%sfound %s\n",
seqsearch(arg, k, words) 7 " " : "not ", arg);
break;
case ’b’: /* The binary search case */
printf ("%sfound %s\n",
binsearch(arg, k, words) 7 " " : "not ", arg);
break; } }

endtime = ((double) clock())/CLOCKS_PER_SEC; /* Search end time */
printf("Searching time is %.2f seconds\n", endtime-sttime);

return O; }

void heapsort(int n, char **x)

{ int 1i;
for (i=(n/2)-1 ; i >= 0 ; i--) /* Transform array to a heap */
/* A heap is an implicit binary tree where each node is not smaller */
heapify(x, i, n-1); /* than its immediate successors */
for (i=n-1 ; 1 >= 1 ; i--) {/* Move heap root to bottom rightmost */
swapwords (&x[0], &x[i]); /* position not already settled and */

heapify(x, 0, i-1); }/*transform to a heap the rest of the tree */



void heapify(char **x, int root, int bottom)
{ int maxchild; /* Transform to a heap the subtree starting at root
/* up to element bottom

while (2*root < bottom) { /* Do we have still work to do?
if (2*root+1 == bottom) /* If left child is last to consider
maxchild = 2*xroot+i1; /* this is the maximum child
else if (strcmp(x[2*root+1], x[2*root+2]) > 0) /* Otherwise
maxchild = 2%root+1; /* select maximum between left
else
maxchild = 2*root+2; /* and right child of root

if (strcmp(x[maxchild], x[root]) > 0) {/* Compare maximum child
swapwords (&x [maxchild], &x[root]); /* with root and swap
root = maxchild; } /* accordingly, defining also the new root
else
break; } } /* 0K, we made our heap

int seqgsearch(char *w, int n, char **x)

{ int 1i;
for (i=0 ; i < n ; i++)
if (!stremp(w, x[il)) /* So simple, what to comment here!
return 1;

return 0; }

int binsearch(char *w, int n, char **x)
{ int cond, low, high, mid;

low = O; /* Lower limit for searching
high = n-1; /* Upper limit for searching
while (low <= high) { /* Do we have space for searching?

mid = (low+high)/2; /* Medium element of search interval

/* to compare with word we are looking for
if ((cond = strcmp(w, x[mid])) < 0) /* Compare medium to word

high = mid-1; /* Not found, word might be at first half
else if (cond > 0)
low = mid+1; /* Not found, word might be at second half
else return 1; } /* We found it!
return O0; } /* Sorry, word not found

void swapwords(char **wl, char **w2)

{ char *temp; /* The well-known swap function for the strings case
temp = *wl;
*wl = *w2;

*w2 = temp; }
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% gcc -o searching searching.c
% cat test_words.txt
Hello there! How are you?
Hello!!! T am fine. What about you? Are you OK?
Yes, I am fine. Thank you.
% ./searching -seq -max 50 -words you word fine I < test_words.txt
found you
not found word
not found fine
found I
Searching time is 0.00 seconds
% ./searching -bin -max 50 -words you word fine I < test_words.txt
found you
not found word
not found fine
found I
Searching time is 0.00 seconds
% ./searching -bin -max 12 -words you word fine I < test_words.txt
not found you
not found word
not found fine
found I
Searching time is 0.00 seconds
% wc -w /usr/share/dict/words
234937 /usr/share/dict/words
% ./searching -seq -max 240000 \
? -words ‘cat KRExcerpt.txt¢ < /usr/share/dict/words | tail
found well
found to
found write
found major
not found programs
found in
found many
found different
not found domains.
Searching time is 0.08 seconds
% ./searching -bin -max 240000 \
? -words ‘cat KRExcerpt.txt‘ < /usr/share/dict/words | tail
found well
found to
found write
found major
not found programs
found in
found many
found different
not found domains.
Searching time is 0.00 seconds

h
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% hostname

linux29

% wc -w big.txt

1095695 big.txt

% ./searching -seq -max 1100000 \

? -words ‘cat KRExcerpt.txt‘ < big.txt | tail -6
found programs
found in

found many
found different
not found domains.
Searching time is 0.14 seconds
% ./searching -bin -max 1100000 \

? -words ‘cat KRExcerpt.txt‘ < big.txt | tail -6
found programs
found in

found many
found different
not found domains.
Searching time is 0.00 seconds
% ./searching -bin -max 1100000 \

? -words ‘head -180000 /usr/share/dict/words‘ < big.txt \

? | grep ’not found’ | wc -1
167331

% ./searching -bin -max 1100000 \

7 -words ‘head -180000 /usr/share/dict/words‘ < big.txt \

? | grep °’ found’ | wc -1
12669

% ./searching -bin -max 1100000 \

? -words ‘head -20000 /usr/share/dict/words‘ < big.txt \

? | grep ’Searching time’

Searching time is 0.01 seconds

% ./searching -seq -max 1100000 \

? -words ‘head -20000 /usr/share/dict/words‘ < big.txt \

? | grep ’Searching time’
Searching time is 209.13 seconds

h
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‘Eva npoypappa C npenel va lvoa ...

. owoTo. Ilpogavne! Ilpdypauua mou divel Adoc
anoTeAECUOTA TEETEL Vo dlopUwiel.

. anod0Tx6. Ta mpoypduuata TEENEL va 6lvouy Ta
ATOTEAECUATE TOUC HECH OE EVAOYO YPOVIXO OLACTNUAL.
BéBowa, 0 oplopdc Tou “eVAoYOL” TOLXIAEL OVAAOYO E TNV
Tep(MTWOoT XU T oLV XES. e xd¥e meplnTwor), Yo TEEnel
Vot TEO0oTOVUE TO TEOYEAUUS UAS VO EYEL TN HEYLOTN
ouvaty| anddoor. Emiong, Yo mpenel vor eA€yyouue
CUUTEPLPORA TOU XL YLO, TLHAVOC AcUVAIOTA, LEYAAES
elcoooue. IIdvtwe, éva mpdypauua Tou YewenTIxd XAToLo
oTiyun Yo teppatiost, ohAd unopel vor unv Colpe yio vo To
doLpe, dev €xel mpaxTixn olia.

... eLpwoTo. Acv Tpénel To TEdYEauUa Vo Bydlel Adin
EXTENEOTC, OTOLAONTOTE X v efval 1) El0ODOC TOU DEYTNXE.
Aev apXEl VO CUUTEPLPERETOL OUOAS LOVO YLAL TLC

AVOUEVOUEVES ELGOOOUC.

. TeExunelwwevo. H texunploon cuviotatar otny xal
ETLAOYY) OVOUATWY PETABANTOV, CUVAOTACEWY, XAT., XOHMC
xou oTny npootxn oyohiwyv. H texunplwon mpenel va elvou
TOOT 601 YEELACETAL YLOL VO XAVEL TO TEOYQPOULUO XATOVOTTO.

O0te Ayotepr), aAAG OUTE XA TIEPLOCOTER.

. Evavayvwoto. llpénel va €yel ouveny| otolyion, vo
ATOPEVYOVTAL YRAUUES UE TEPLOCOTEPOUC a6 80
YOUPOXTAPES, VAL UTEEY 0LV XEVE YOpw ond TEAECTES, OTOU

TO BEATIOVEL TNV AVAY VWOLULOTNTA.
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JUYVA TEOoYPULUATIOTIXA AdUn otny C

Noa xdvouye Otalpeon petald axepaiwy, EVEATIOTOVTOSC OTL Yol
TQEOVUE GV OMOTEAECUA EVOY AELIUO XVNTHC UTOOLOOTOANC,
EVE) TNV TEAYUATIXOTNTA TOUPVOUUE TO axEpato TNAixo g
olalpeonc.

Noa voulooupe 6Tt o plor axépona UETOPBANTY Uopolue Vo
pUAGEOLPE TWY 0CODNTOTE UEYAAN, X OTL ot pia YeTaBANTY
XWWNTAC UTOOLOOTOANC UTOPOVKE VoL €Y0oupE Oom axpleia
UENOLUE.

Noa xdvouye Addoc otnv oplaxry cuVIRXN TEpUATIONOU Wlog
douNC ETavVAANNC.

Noa ypnowomnolfooupe yio TeAecTy) cOYXEIONG UECA OF
cLVUAXN TO =, avTl Yo TO ==.

No Bdhovpe petd and wlo for X wlo while €var 5 mpv Ty

EVIOAY| 1) TO UTAOX EVTIOADY TOU ATOTEAOUY TO COUAL TOUC.

Noa Eeydoouvue 6Tl Tar oToLyElo EVOC Tivoxa pe dldotaocr N

aprdpolvTor amd to 0 €w¢ To N-1, xon Oyt and 1o 1 €we to N.

Noa yeplotodue ampdoexta Toug delXTES, Yol TURAOELY oL VO
OOXLUACOVUE Vo YEAPOUUE EXEL TOU TULOTEVOUUE OTL OELY VEL

Evoc 0elxTNg, Ywpelc Vo £YOVUE XAVEL TNV ATAUTOVUEV
OECUEVCT] VA UNG.
No 0eoueloVUE DUVOUIXE UVAUN UE ETOUVOANTITIXG TEOTO Xl

VoL UMV TNV ATOOECUEVOVUE OTAY OEV TNV YPELACOUAOTE.



180

No Bdrouvye ; oto téhog ulog odnyloc #define.

Na Eeydoouvue va Bdlouye napeviéoelc YOpw and To xeluevo
AVTLXATAOTAOTC Ul LoxpoeVTOAN S, Tou opllouue Ue
#define, xou 6mouv aAho) ypeldleton péoa 6" auTo.

No tope&nyioouue TIC TEOTERAUOTNTES TWV TEAECTMYV, YL
TaEddELY AL VoL Yedpouue

while (ch = getchar() != EOF)
avTl yLo

while ((ch = getchar()) != EOF)

No xdvouye cLYYUOT AVAUESA TNV EVVOLA TNG
TEOTEQAUOTNTOC TWYV TEAEGTWYV, TOU EYEL VO XAVEL UE TO TLOU
eoppoleton €vag TEAEOTAC, UE TN OELPA EXTEAEONC TWV
EVEQPYELWY TOL TPoadLoEllouy ol TehecTéc. Lo mopddelyua,
To *p++ elvol OVTWS TO (B0 Ue To *(p++), TO omolo Ouwe
noAhol vouilouv, Adog, 6Tl onuatvel 6Tt TpwTo Yo awéniel o
oelxTne p xou YETE Yol TPOOTEAUGOUUE TO TEQLEYOUEVO TNC
véoc dlevuvone. OXI. Anioe, o TehecTtic ++ €0 elvan
ueTadeyaTinde, dnAwvovtac 0Tl TpwTa Yo tpoorehaclel to
TepLEYOUEVO Tne OtevBuvorc Tou delyvel o p xau UeTd Vo
awéniel autoc. Ou napeviéoelc yopw and to p++ delyvouv
oV e@apUoleTal 0 TENEOTAHS ++ (oToVv Belxtn p) xou Oyt moTE
Yo extedeciel n mpdn mou uTodEVUEL.
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Noa yelplotobue ampdoexta ueTaBANTEC UE TO (DO OVoua,
TapeNYWVTAC TIC EUBEAElEC xadeuLdc, ol Vo
YENOWOTOLOUUE XATOLAL ATt AUTES, EVE) TEOLYLATLXS

YOTNOWLOTOLOVUE XATOLAL AAAT).

Noa Yewprioouvpe 6Tl Tomuxéc YeTofANTES Elva
apyoToINUEVES (Yia tapddetypa, o 0), mapdTt eueic dev

EYOLUE AAVEL PNTA XATL TETOLO.

Not BLaTUTCOVUE ATEOTEXTA EUPWAEVUEVES EVTOAES 1T,
Topaeinovtoac dyxiotea { xou } O TEPINTOOELS TOL
YEELACoVTaL, UE ATOTEAECUA 1) EVTOAT) VoL Elval YEV
CUVTAXTIXE CWOTY|, OTOTE O UETAYAWTITIOTAS OEV
OLOLOETUEETOL, AAAGL VO GNUOLVEL XATL AAAO amd AUTO TLOU

elyoue mpoveomn va ypapouye.

Noa Eeydoouvue xplowwa break oTic TEQINTWOELS WOC EVIOANC

switch.
No tautiooupe to A’ ye to "A".

Noa nopafBiédouvue To yeyovog oti plo cuyforoocelpd
tepuatilel pe Tov yopaxthiea *\0’.

No ouyxplvouue cuUBoAOGELRES e TOV TEAECTH ==, avTl UE

TN cUVAETNOoY strcmp.
No unv Bdhouvye cuvixn TEpUATIOUOL Uldc avodpouTc.

No xahécouvye tnv scanf nepvdvTac o aUTAY TIC UETOPBANTES
mou YEAovue va dlafBdoouue, avtl yia T Oleudivoels Toug.
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Evyopiotieg ...

otnyv Enixoven Kodnynteio Ilauna KapdAn yia ™
METADOCT) TOAUTIUNC EUTELPOC, LOEWY KO LALXOU Ao TO
uainua tou Avtixelpevootpagoic Ilpoypaupatiopuod tou
oLdoxel oto Tunua pac and to axadnuoixd €toc 2002-03.

. enlong oty Ilaumd xan otoug andoltoug Tou Turuatog
(mpomtuyLloxo) xou peETATTUYLOXOU XOXAoL) XTéparo
Yraudrn xou Nixko 1IoUnté mou dudBalay Ye amepLOploT
UTIOHOVY] T TEWTOAELAL UTHOV TV OLUPAVELLDY/ CNUELOCEWY,
EVOOW YPUPOVTOUCAY, ol UTEDELEaY €va TARUOC amd Adum
XoU TOPOAELPELS IOV ElY OV, XAVOVTAC TUUTOYEOVOL X

TEOTACELC YLO TN OLOPUWOT TouC.

Iavayisdtng Yrauatémouvdog



