EONIKO KAI KAIIOAIXTPIAKO
ITANEIIIYXTHMIO AGHNOQN
TMHMA TIIAHPO®OPIKHX

KAI THAEIIIKOINQNIQN

SHMEIOQYEIS:
EIXATQI'HY ¥TON IIPOTPAMMATIYXMO

ITANATIOQOTHY X TAMATOIIOYAOX

AOGHNA - 2006



EIXATQI'H YXTON IIPOI'PAMMATIYXMO

Kwdwoc:
Katnyopla:
E&dunvo:
ALddonwy:

K04

Kopuoc HAnpogopinnic xor Tniemixotvwviomy
A

ITovaryledtne LToauatdTouvhoC
(takis@di.uoa.gr, [pagelo A48)

MeTantuytaxol XuvepydTec:

Ytépavoc YLtoudtne (stef@di.uoa.gr)

Nixoc Ilodntéc (grad0780@di.uoa.gr)
Anurtene Yolvne (psounis@di.uoa.gr)
I'dvvne Bekeowdtrne (giavel@di.uoa.gr)
Moavidine Xuvodvéde (grad0796@di.uoa. gr)
[dvyne MpoBatdenc (grad0795@di.uoa.gr)
Apwototérne I'evtvc (arisg@di.uoa.gr)
Koatepiva Tatponoiou (grad0774@di.uoa.gr)
‘EXeva Nixordxn (grad0779@di.uoa.gr)
Zhone Toytoldne (grad0755@di.uoa.gr)
[dvyne ®utdc (grad0831@di.uoa.gr)

[Nt Kohtolda (std020830@di.uoa.gr)
Ynbpoc Mrnoutone (std02101@di.uoa.gr)
Mév At TotavtaguAAdr (std01094@di . uoa. gr)

Iotooehida podhpatoc:

http://www.di.uoa.gr/ ip

P opovy [ Alota emxovewvioc:

http://lists.di.uoa.gr



Ilepieybpevo tou podnfuatog
o ['evixd mepl UTOAOYLGTOVY XAl TEOYLAPUATIOPOV UTIOAOYLIOTWV
— Iotopuy) avadpou
— H dou”) Tou unohoyiot

— H mAnpogopla 6T0V UTOAOYLOTY

o Aoylouxd xal YAOOCOES TPOYRAUUUATIONOU
— AnawtAoeic amd ylo BLadXao TNy YAWooo
TEOY PUUUATIOUOU
— ExteAéoa mpoypduuata

— MetayAoTTion xot cOVOEST)

o H yAooou mpoypauuatiopol C
— Ipoypauuatiotxd teptBdrrovta yia Ty C
— O petayhwtTioTAC gCC
— Iopadelypata anAov tpoypauudtwy otny C

— Xopaxtnplotixd xor duvatotnteg e C
* MetafSAntec, otalepec, TUTOL XoL BNAWOELS
* EVTOAEC avTixaTdoTaong, TEAECTES XOL TOPACTACELS
* H por| Tou eheyyou
* AoUY| TEOYPAUUATOSC, CUVAPTACELC XAl EEWTEPIXEC
ueTUBANTES
EuBéieta xau ypoévoc Cwhc HETABANTOY

*
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Avadpoun

Aevdivoelc Yéoewy uviung, delxtec xan mivaxec
Avvoutxr| 0ECUEUCT) UVAUNG

Yuufohooelpéc

ITivaxeg dewtwyv, deixtec oe delnTeg xal TOALOLAGTATOL
Tivoxec

Acelxtec oe ouvapTAoELC

Oployata ypapunc EVIOADY

Anaprdunoeic, dopéc, auto-avagoptxéc douéc (AMoTteg,
Suadxd 0évtpa), evoelg, tedla bit xat dnuovpyia
VEWV OVOUATOV TOTWY

Elcodoc xat ¢€odoc

Xetptopodc apyelwy

Hpoenelepyaotric tne C xou YaxpoevTOAES

— Alyoprduor Talivounone mvdxwy xal avalATnone oe

mivoxec

— O0onylec cwotol TpoypapuaTiono

— Yuyvd mpoypauuatiotxd Addn otny C

o EoyaoTnplaxec aoxoelc xal Ao OELC YLol XAt 0lxov

epyaotia



Ewaywyixa dépato
o ['evixd mepl uTOAOYLOTWOV
o ['evixd mepl TEOYPAUUATIONOU UTOAOYLOTWY
o IoTopur| avadpou

e Kdmnol utoloyiotind mpoBiiuota

Ide va pdoupe va npoypapuatilouye;
e H oouy Tou utoroyLot
e H minpogopia otov unohoylot

o Aoylouind ot YADOOEC TROYLUUUATIONOU



I'evixd nepl unoAoyioT®Y

o TmoloyloThc elvat €va TEYVNTO XATACKEVACUO TTOU EXEL TNV
eavoTnTa va enelepydletal €va oOvoho and dedopéva Tou

TOUL OlVOVTOL YO VA TOPAYEL Tal ATALTOVUEVA amoTeAéoata.

e To eldoc tne eneepyacioc Tou TEENEL VoL YIVEL ETEVL OTA
0edouEva TPocdloplleTal and €va mpdypauja e To OTolo
EYOVUE TEOYODOTHOEL TOV UTOAOYLGTH X0l TO OTOLlO
ATOTEAE(TOL ATO OTOLYELDOELS EXTEAECIUES €VTOAES TIOL Elvalt

oe YEon vo QEPEL OE TEPUC O UTOAOYLOTYC.

o T'wutl ypetalduaote UTONOYLOTEC;

— T N Yeryoen extéleoT) ypovolBopwy aptduntinmy
UTIOAOYLOU®Y, YLA TARAOELYUa TOGO elval To T, o
™ _ 1 1 1 1 1 1 1 1 :
7_1_2+2_2+3_2+4_2+5_2+6_2+7_2+8_2+“"

— Tt Ty amodoTiXr| OLayEPLOT) OYXWOWY OEOOUEVWY, YL
TOPABELY U TPATECIXMV AOYUOLACUMY.

— Kou yto toe 000 mponyouueva, Tautdypova, Yo

TOPADELY U OTNV TEOYVWOT] XOULEOU.

o H cuyypan TpoypauUdtey Yio UTOAOYLIOTES AVAPEQETAL UE

TOV YEVIXO OO TPOYPAUMATIOUOS UTOAOVIOTWY.



I'evixd nepl TpoYPARRATIOROV UTTOAOYICTMY

o 311 YEVIXN TEPITTWOT), TROYPAUUATIONOC (EVOC UTONOYLOTH)
elvon 0 cagrc xadoplouog ulac dadixacioc, oav €ve cOVOAO
and eVIOAES (TO TEOYPUUMA), TIOU TEPLYPAPEL AETTOUEPWS TA
Bruata Tou TEETEL Vo Yivouy yia o emtAudel Eva TeOBANUA
UTOAOYLOUOV.

o To TEOYPAUUATO YLot VAL UTOAOYLOTY) ATTOTEAODY TO
Aoyiojuké tou (software), evéd 1 GUOXELY| TOU LTOAOYLOTY

elvar to vAikd (hardware).

o 'Eva mpdypapua tpopodoteital ¢” €va UTOAOYLOTY|, AUTOC TO
exTEAEl XOU TOPAYEL TO ATOTEAECUA TNG ETUALCTC TOU
TEOPBAAUATOC.

o H cuyypayn evoc mpoypduuatoc yia TNy entAUcT) EVOC
TeoBAAHaTOC TEOUTOVETEL TNV ETLVOTIOT €VOC adyoptiuov,
OnhadY) plac capne xadoployévne dladixacloc YECK EVOC
GUVOAOU EXTEAECLUWY BNUATWY, TOL EIVOL EYYUTEVO OTL
UETA amo Eva memepacuévo TANoc Brudtwy tou Yo
exteAecoly Yo TepuaTioEL.

o Eva mpdypapua elvar n dtatdnwon evoc alyopliuou ce ulo

CUYXEXQIIEVY] YADOOa Tpoypauuatiopuo.



Iotopuxr avadpoun

‘ABaxac, cuoxevy| tpocVagalpecewy Ye uriiec (1000 t.X.)
O Mrnyaviopde twv Aviixudripoy (75 t.X.)

Muhammad ibn Musa al-Khwarizmi, npdtetve tnv €vvola

e Sadxaciog yia autépatoug utoroytopole (800 u.X.)

Mryavixol utohoyloTeg Yo aptdunTiXoie UTOAOYLGUOUC
(Blaise Pascal, Gottfried Leibniz, 170c awwvac)

Avorutih unyavy tou Charles Babbage ye npdytn
Teoypappatiotela Ty Ada Lovelace (190¢ awwvac)

Alan Turing, YeyeMOTAC TV EVVOLGY TV aAyopliuny ot
ToU LuToAoYlouoL, 1 unyovh Turing (1935)

MARK I, 0 mp®T0o¢ NAEXTEOUNYAVIXOS UTOAOYLIOTAC MEYAANG
whipoxac, IBM, Harvard University (1943)

John von Neumann, depyelwtAc e Tp€Y0VcUC
QPYLTEXTOVIXNC TV UTOAOYLOTOY (1945)

ENIAC, o npaytoc unohoytothc e Auyviec xevo,
University of Pennsylvania (1946)

IBM 7090, o npctoc unohoylothc pe tpavliotop (1961)

IBM 360, o tp®T0¢ UTOAOYLGTAC UE OAOXUATIPWUEVOL
xuXAoPota 1) Totn (1964)

O mpoowmixde unoroyiothic, To PC (1981)

Tim Berners-Lee, eloriyoye tny LO€a TOU TAYXOGULOU LGTOU
oto dadixtuo (1990)



Kdnoia unohoytotixd npoAnuoto

Ilcdc mpoéxuday To ATOTEAECUATA TWV TOUVEANVIWY
eCetdoewy vl TNy eloaywyr oe AE.IL xou T.E.L;

e anogaciletar av €vag ortntrc Tou Turuatoc pag €xel
EXTANPWOEL TIC UTOYPEWGELS TOU YLt A Tou tTuylou Tou;

T @bpo Yo TANPWOEL 1) OLXOYEVELY LA EPETOC;

IIoc vnohoyiotnxe T0 TEAXO TOGO TANPWUNC OTOUC
teheutaiouc Aoyoaptaouolc O.T.E xow A.E.H. nou AdBaye;

AedoUEVOY TOV AVIAUTIX®Y ATOTEAECUATOY O xde
eEXNOYIXO TUAHA OTIC EVVIXEC EXAOYEC, TOGOUC BOUAEUTEC
eEXAEYEL TO xdVE wOuUa o xdVe VOuO;

AEeBOUEVWY TWY ATOTEAECUATOY UG ONUooXOTNoTS €£600U
(exit poll) oe emtheypéva eXhoyiXd TUAROTI, TWC UTOPOVUUE
vor TeoBAEPoupe To TEAXS TOGOCTO YWy GE G TN YA
Yot x3UE XOPUO TOU CUUUETEYEL OTIC EVVIXEC EXNOYEC;

Iedc ymopolue va mpolBiedoupe tov xaed otnv Adiva vyl
aVPLO N LA TIC EPYOUEVES TUEPES, OEOOUEVWY OAWY TWVY
AT TOVUEVWY UETEWPONOYLXWV GTOLYEIWY;

IIodc yivovton oL XpaTHCELC AEPOTIOPLXWY ELCLTNELWYV;

IIe>¢ umopolue Vo XATACHEVACOVUE TO XAADTERO WEOAOYLO
TEOYEOUMA YLOL T HAUNUATO TOU TEEYOVTOC ECOUTVOU;

To xahlTepo TEOYPAUUO EEETACEWY YLOL TNV EOYOUEVT
eletacTixy| TEPlod0;



IIwe va paddovpe va npoypoppati{ovue;
o AUCTUYWC O TPOYPAUUATIONOC OEV DLOSOHETAL.

o Acv unopolue va yddoupe va npoypauuatiCovue
orafalovtac BiBAlo yio TpoYEAUUATIONO.

o Acv Umopolue va UAVOLUE VO TPOYEAUUATICOUUE YRAPOVTIC

TEOYEAUMATA OTO YopTL.

e O uévoc tpoémoc va pddoupe va mpoypaupatilovue elvor va
YEAPOLUE TEOYPAUUATO OTOV UTOAOYLOTY|, VoL Tot EXTEAOVUE,
va Bploxouue ta AdOT) Tou olyoupa €YOUUE XAVEL, VoL TO
OLOPUWYOUUE, VO EXTEAOVUE TAAL TO TIOOYPAUUATA, VO
cavafpioxovue AdlT), vo to Blopd®VoUUE TEAL, U€ypL Vo
HOTAUPEQOUIE VAL XAVOUUE T TEOYESUUATE oS VoL ETLADOUY
TO TPOBAAUATE UoC OTWC TEETEL.

o Emxoupxd, 1 avdyvwon xat xXoaTavonoY) XoOAOYRAUUEVWY,
TEXUNPLOUEVWY XL 0pUMY TEOYRAUUATWY elval TavToTE

XENOWUT), AAAGL amd uovY TNC 0V apXEl.



10

H dopr tov unoloyioty

Kevtpikn povdoa enebepyaociag, o enelepyaotic
Myvrun, yio tpocwpevy) anoUixeucT) DEDOUEVLY Xl
TEOY POUUUTWY

Aevtepetovoa uvnun, yioo uovIUn ano¥iXELCT| OEDOUEVWY
Xl Tpoypauudtoy (dloxot, dioxétec, tawiec, CDs, DVDs,
XAT.)

Movdoes ewodédou/eEbddov, yia emxolvwvio Ue TOV €€ XOGUO

(TAnxTporbYLo, 006VY), EXTUTWTHC, XAT.)

-

KENTPIKH | 0000 00000
MONAAA B 0000 O
ENEZEPTASIAZ | 70 —

U \/ MONAAEX

,,,,,,,,,,,,,,, AEYTEPEYOYZA  EIZOAOY/EZOAOQY

——————————————— MNHMH
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H nAnpogopia 6tov unoloyLot
o Avaduxd ¢noplor 0 xon 1 (bits - binary digits)
e Bytes, 1 byte = 8 bits
o Y0ufBoia, ASCII xwdwxol (A’ = 65, B’ = 66, ...)

o Yuotruata apldunonc
— duadxd
— 0EXAOLXO
— OXTUOLXO
— 0exaeadnd
(01101101)2 = (109)19 = (155)s = (6D)16
0-2741-264+1-2°40-2441-23+1-2240-21 +1-2° = 109

o H pvrun elvar opyavwuévr oe cuvey xeAd, Tou T0 xavéva
YopaxtnelCetal and tn dievfluron tou, xat yéoa ota onola o
eneepYAOTHC UTOPEL Vo XATAYWPHOEL, AAAS Xat va dtof3doel
an’ auTd, TAnpogoplec (duadixoic aptduolc).

® 11 0eUTEPEVOLCU UVAUT), T} OPYAVWCT) GTO YAUUNAO ETiNEDO
elvar Tepimou 6mwe xat oty (xOpta) UVhAY, dANd ot
HATAY WENMEVES TANPOYOPlEC TPOooTEAADVOVTAUL ATO TOV
YKot Yéow apyeiowr (files) xat xkataddywr (directories), 7
xatd pio opohoyia pakélwy (folders).

o Movdadeg UETENONC YWENTXOTNTAC UVHUNG
— 1 Kilobyte (KB) = 210 (= 1024 ~ 10%) bytes
— 1 Megabyte (MB) = 220 (= 1048576 ~ 10%) bytes
— 1 Gigabyte (GB) = 23V (= 1073741824 ~ 10°) bytes



Aoyiopind xol YAGOEG TEOYPOAAATICUROV
o Aoylouxd cuoTHUATOC
— Aettovpyind ocbotnua (Microsoft Windows, Unix, .. .)
— Metaylwttiotéc (gee, g+, ...)
— Kewevoypdgot (pico, vim, ...)
o Aoylouind eQopuoY®V
o ['\ddcoec npoYpaUUATIOUOD YOUNAOD ETLTEDOU
— I'\wooa unyavic
— Assembly
o [\®ooec mpoypaupatiopol LPnAold emmédou
— Cobol, Fortran, Algol
— Pascal
- C
— C++
— Java
— C#
— SQL
— Prolog
— Haskell
— PHP
— Perl
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T yeetalopacte and pioe YAWOOoK TEOYRAUAATIOROV;

o Mnyaviouolc yia eloodo (dedouévmv) xat €€080
(amoteEAECUATOY)
Hopdderyuo:
AiwdBaoce MioU6 TralAnAov
YroAbyioe Kpatnoeig
YroAbéywwe KaOapd Moo
Extinwoe Kaapé MioU6

o Awtinwor axohovdiac Brudtwy Tpog exTEAEST
ITopdderyuo:

‘Eotw ‘Eva Opfoydvio Tpiywvo ABI’
pue Opdn I'wvia oto A
Bnua 1: YroAéyioe to Tetpdywro tng AB
Bnua 2: Yroléyioe to Terpdywrvo tng AI'
Bnua 3: IlpéoUeoe ta Avo Tetpdywra
Brjua 4: H Il evpd BI' IooVUtai ue tny
Tetpaywvikn Pila tov Arotedéouatog

o BONaET TANPOYORELOY OTN UVAUT XAl AVAXTNOT TOUC
Hopdderyuo:
Miotés = 1500
Avénon = 0.04
Néos MioOds = Avénon * Mioc06g + MioU6¢
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AvapoporoinoT porc Tou EAEYYOU GUUPWVA UE CLVTITXN
ITopdderyuo:
Av KaravdAwon < 200
Tére Kooros = 20
AAdg Kéotos = 0.3 * KatavdAwon - 40

AuvotoTnTa SLUTUTWONE ETAVOANTTIXGY OLOBLXACLEOY

ITopdderyuo:

Ap1fucs = 1

AOporwoua = 0

Evoow Ap10udés < 1001
Atporoua = Apoioua + Aprduds?
Ap1ducs = Ap1Ouds + 1

Hoxetdpiouo cuY VA YENCUWOTOLOVUEVWY AELTOLEYLWV
Hopdoderypo:

Ta&wounoe(llivaxa A)
Ta&véunoe(llivaxa B)
Yvyyxaovevoe(llivaxa A, Ilivaka B)

Metagopd tne poric Tou ehéyyou alhob (TOAD omavia)
Hopdoderypo:
Bnua 1: Av X = 30
T'éte IInyarve oto Brja 2

ANudds IHImyawve oto Brja 4
Brjua 2: Extinwoe “Ipidvta”
Brjua 3: IInjyawve oto Bijpa 5
Bnjua 4: Extinwoe “Oxt tpidvea”
Brjua 5: ...
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IIde xoteoneVALOVE EXTEAECLLO TEOYPALILAL;

LUVATWC, YEAPOUUE To TEOYPAUUATE HOC OE XATOL YADTOoa
mpoypaupatiooU vihnAod emméoov, yio mopdderypo C.

[ Adyoug eUxOANC GUVTHETNOTC EVOC TEOYEAUUATOC, lval
Tdavoy Vo To €Y0OUUE OLIOTIACEL OE TOAAA Tyaia apyeia
(source files), mou nepthauBdvouy kddika (code) ypouuévo
OTY) YAWOOU TROYPUUUATIOUOD TIOU €YOUUE ETUAELEL.

O petaylotriotnis (compiler) eival éva npdypoupa Tou
UETATEETEL Tal Tnyalor apyelo o avtikelpevikd apyeia
(object files), ta onola elvon StaTLTLUEVD GTN YAOCCA

UNYaVHC Tou ETEEEQYACTY, TOU UTOAOYLOTY| UOC.

To avtixetuevixd apyeto 0ev elval QUECH EXTEAECLUA ATLO TOV
enelepYAOTH, EXTOC TOU OTL To Xodéva an’ autd uropel va

UNV CUVLGTE Vo TAHPEC TEOYPOUUAL.

O owvdérng (linker) petatpénet éva ohvoro arnd
AVTIXELUEVIXA apYElal, xaUMC X TUYOV PiPAolnKeS
(libraries) mou Ya tou dovoly, &" éva extedéopo apyeio
(executable file), To omolo enlone elvar dlatunwUEvo oe
YAWGoO unyavic, ahAd lval dueca EXTEAEGLHO ATtd TOV

enelepYAOTH.



H dwadixacia tng peTtayAwTTiong xot ocLVBECTS

MHrAIO ANTIKEIMENIKO
APXEIO APXEIO
#i ncl ude. . . 10010101
mai n() 01001001
{ 00110001
printf(.. 11000010 EKTEAEZIMO
} APXEIO
11010001
11001101
00100110
MHrAIO ANTIKEIMENIKO f 11000000
APXEIO APXEIO 00000011
#i ncl ude. .. 11010000
func(int x) 00000001
{ 11010010

ANTIKEIMENIKO
APXEIO

11110011
00000011

BIBAIOGHKH

00000011
11010000
00110001
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Ipoypappatiotind nepiBaiiovta yia tny C

o Metaylwttiothc gee tre C, and 1o npdypapua ereddepou
royouxold GNU, og Aettovpyind cbotnua Unix (yio
Tapdderyua, Solaris oe otaduole epyactac Sun 7 Linux oe

TRPOCWTULXOVUC UTONOYLOTEC)
o IlepBarrovta mou unooTNEloLY TOV PETAYAWTTIOTY gCc,
xAtw and Aettoupyxd cVotnua Microsoft Windows
— Dev-C++
— Cygwin
— MinGW
o IlepBariov Microsoft Visual Studio yia Windows, ahAd

dev Ja ypnoiponowmdel ota tAaicte Tov TaEdVTOG

rodfuotog
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ITopadelypata Xenone Touv gee

gcc myprog.c
MeTayAdTTion ToU TNYalov TEOYEAUUATOC MyProg. C O
QVTLXELUEVIXO QY ElD %ol XAV \OT) TOU GUVOETT YLoL TNV

XOATACOAHELY] TOU EXTEAECLUOU TEOYQRAUUATOC a.out

gCcc -0 myprog myprog.c
MeTayhodTTion Tou Tyalov TEOYEAUUNTOC MyProg. C O
QVTIXEWEVLXO QPYELD XAl XAHIOT) TOU CUVOETY] YLl TNV
XOUTAOKEVY| TOU EXTEAECLUOU TEOYPAUUATOC MYPLOg

gcc —Cc myprog.c
Moévo petayA@TTION TOU TNYalou TEOYEAUUATOC MyProg. C
OTO AVTIXELUEVIXO UPYELO MYyProg. o

gcc —-o prog myprogl.o myprog2.o0 —-1m

Mévo xAion TOU GUVOETY] YO XUTAGKELT) TOU EXTEAEGLUOU

TEOYEAUUATOC Prog amd To AVTIXELUEVXS apyelo myprogl.o
¥t myprog2.o ot tn podnuatixr BiBiiodixn (m)

"ANAEC eVOLAQEPOVOEC ETIAOYEC TOU gCC, EXTOC ATO TIC —0,
—-c xat —1:
— T va xAnlel pévo o npoenelepyaotic, —E

— T va topaydel o anotéleoua oe YAwooo assembly, -5
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H yAwooa npoypappatiopotd C

Metaf3Antée, otavepec, TOTOL Xt ONAWOELS
EVToAEC avTiXaTdoTAOTC, TEAECTES XAl TUPACTAGELS
H poY) Tou eAeyyou

Aopr) TEOYPAUUATOS, CUVIRTACELS XL EEWTEPLXES
uETUBANTES

EuBéieta xau ypdévoc Cwhc HETABANTOY
Avadpoun

Aevdivoeic Yé€oewy uviune, delxtec xou mivaxeg
Avvouixr| 0EcUELoT) UVAUNG

Y uufohooelpéc

ITivaxeg 0ewxTwyv, OEiXTEC OE OEIXTEC %Ol TOAUOLACTUTOL
TUVaxES

Aclxtec oe ouvapTAoELS
Oployato yeapunc EVIOADY

Arnapriunoeic, dopéc, auto-avagopixéc douéc (Moteg,
Suadixd 8évtpa), evioel, Tedla bit xat dnuiovpyio VEwy

OVOUATWY TUTWV
Eicodoc xar é€odoc¢
Xelptopog apyelwy

Hpoenelepyaothc tne C xot haxpoevtoréC



KaAnuépa xéope tng C

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

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

}

h
h

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

‘O, mepucheleton peoa oe /* xar */ Yewpeltar oyoAo xan

dev AaufdveTat Lo ATd TOV YETAYAWTTIOTH.

H ypapur #include <stdio.h> eivar odnyla mpoc Tov
npoenelepyaoth| Tne C va ouuneptAdBel 6" exelvo to onueio
ToL TEPLEYOUEVA TOU apyeiov emikepalidas (header file)
stdio.h, To omolo TepLEyEL YPNOWES ONAWCELC YLot TLC
CUVAPTACELS €L6G00L EEAD0UL.

Kdle npdypauua C npénet va meptéyet axpBme pia
cLVAETNOT PE Ovoud main, mou elval aUTH and TNy onolo Yo
apyloel va exteleltal To EXTEAECIUO TEOYPOUUA IO Vo

TEOXVYEL ATO TT) UETAYADTTLON.

H printf efvon plo cuvdptnon e€ddou, mou dtav xinve,
EXTUTIOVEL O,TL TN £XEL doVel Y€oa OTIC TAUPEVUETELS, 0TV
Tpoxelyevn neplntwon to adgapiiuntiké | ovuPfolooeipd
(string) "Hello world" (yweic ta "), axoloudoluevo and
wlo oAy yeapunc (\n).
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II6c0 €ivou to T;

/* File: picomp.c */

#include <stdio.h> /* Header file for standard I/0 library */
#include <math.h> /* Header file for math library */
main()
{ long i;
double sum, current, pi;
i=1; /* Denominator of current term */
sum = 0.0; /* So far sum */
do {
current = 1/(((double) i)*((double) i)); /* Current term x*/
sum = sum+tcurrent; /* Add current term to sum */
i++; /* 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 %81d terms, pi is %10.8f\n", i-1, pi);

h
h

% gcc -o picomp picomp.c -1lm
./picomp
Summed 31622777 terms, pi is 3.14159262

o To npdypapua utoroyilet To 7 pe Bdon tn oelpd:

w2_1+1+1+1+1+1+1+1+
6 12 22 32 42 52 62 72 g2 77

e To #include <math.h> ypeldCetal eMELdY| Ypnoluonoteiton

OTO TEOYREAPUA 1) HadNUATIXY) cUVAETNOT Sqrt, Yia TNV
epeom teTpaywVxc pilac. Ilpocoyh: Xtnv evioiy
UETAYAOTTIONS X0t oOvdeoTc (gec) ypetdletar xot To —1m,
YLo Vo GUUTEQLANQUEL OTO EXTEAEGLUO TEOYEAUU XL T

wardnuotieny BiBAodRxn tne C.
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o To i cuuBoiilet pla axépata yetafAnth otnv onola Yo
pUAdCCETAL, ONAAOY| OTNV TERLOYT| TNC KVAUNG TIOL NG
aVTLOTOLYEL O UETAYAWTTIOTAG, 1) TLUN TOU TEEYOVTOC
TAEOVOUAOTY XAUTE TOV UTOAOYLOUS Tou alpolouatoc.
Anhovetar pe péyedoc long, WOTE Vo UTopoLV v
puAaY oLy 6 auThy axépatol ueyedouc Toukdytotoy 4
bytes, Aitol Touldyiotov péyer To 231 — 1 = 2147483647. Av
elye Onhwlel anhwe ooy int, uropel va neploptllopactay ot
2 bytes yo ) @OAa&n, dnhady| éwg To 21° — 1 = 32767.

o To sum, current xou pi etvor petaBAntec yia T @OAAEN
TEAYUATIXWY ApWIUWY, TOU PEYPL OTLYUNC UTOAOYLOUEVOU
apoloHATOC, TOU TPEYOVTOC OPOL TNC CELPAC XAl TNS TEAXNC
TPOCEYYIOTXAC TWWAC ToL T, avticTotya. AnAdUnxay cov
double yia Vo EYOUUE ECWTERLXY AVATIAEACTACTY] TWV
opLiU®Y aUTOV Pe peyallTepr axpifBela (BLmhY) oe dexadixd
dnela, an’ authy Tou Ya elyaue av elyayv dOniwidel cav float.

e Me Ti¢ evioheg avtxatdotaone i = 1 xau sum = 0.0,

OLVOUUE CPYIXEC TWEC GTOV TREYOVTU TUPOVOUACTY Ol GTO
UEyeL oTiyune dlpotoua.

e H opddo evioh®v péoa oto umhox do {.......... } while Qo
exteAelTaUl oLYVEYWC, 600 O TEEYWY 6pOC ToL adpolouaToc
etvon ueEYaAUTEPOC amd xdmoa eENdytotn T, Ty 107 (=
1.0e-15).
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o Ye xd&Ue emavdAndm tou urhox do {.......... } while,
uroloy(Couue apyixd Tov TpEyovta 6po Tou avpoloyatoc (To
npoveua (double) oTo i LUTAPYEL YLot VO HETATEATEL 1) TLUY,
Tou axepalou i ot mpaypaTIXA TWY OLmAYC axplBetoc, TpLy
ouupetdoyel otny aptdunuxn tedén). Metd npootileton o
TEEY WY OPOC TOL AYPOICUATOC OTO UEYEL OTIYUNC ddpoloua,
UE To sum = sumtcurrent (cUVAYWC TO YPAPOUUE XL CUY
sum += current), xol TEA0OC ALEAVOUUE TOV TPEYOVTA

TOEOVOUAOTAH XaTd 1, ye to i++ (loodlvapo ye to i = i+1).

e 'Otav TeAelwoeL To YUrthox do {.......... } while, ot
UETUBANTY) sum UTdEYEL TO AVEOLOUA OAWY TWV OPWV TG
oelpdc Tou etvon peyalitepol ard 10712, Auté elvar mepinou
loo e To %2. Omndte, petd urtoroylCouue TPOCEYYLOTIXE TO

T Ue TNV eVION ) pi = sqrt(6xsum) (SnAadh /6 X sum).

e Me tnVv xAvjon tng cuvdptnore printf extun®veTAl TO
ATOTEAECUA. BUYXEXPLUEVA, EXTUTIWOVETAL O,TL UTGPYEL UECU
ota ", aAAd ot VEor Tou %81ld exTundvETAL 1) T Tou 1-1,
ooy dexadinoc (d) axépatoc peyédouc long (1) oe 8
TouhdytoTov Véoelc, otolylouévog delid. Emnlone, otn Véon
ToU %10.8f eXTUTOVETAL 7} UTOAOYLOUEVT) TIUT TOL T, GOV
mpaypatixde aptipde (£) oe 10 touhdylotov Féoele, ye dedld

oTolylor), and TIC OTOlEC Ol 8 YLol TO XAACUATIXG UEROC.



I'pdipre mpoypdupata C mov va vroloyilovy e apketn axpiBea
ta napakdtw alpoiouata. Mropeite va Bpeite ue moiovg
evolapépovtes apiiuovs wolval;

1 1 1 1 1 1 1 1
51:1—2—2—24‘3—2—?4—?—@4—%—@—{—...
1

8

1 1 1 1 1 1 1
2=1 -3 t3 1ts5 5 7 st 9"
1 1 1 1 1 1 1 1 1
=iyt rty Tttt
1 1 1 1 1
54:1><3+3><5+5><7+7><9+9><11+"'
1 1 1 1
55:2><3><4_4><5><6+6><7><8_8><9><1()+'”

1 1 1 1 1 1 1 1
Sttt pt

T'o 1010 ka1 y1a to Yivouevo:

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

|
| Co
©| co
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II67e eivar To OpU6d0o&o Ilaocya;

/* File: easter.c */
#include <stdio.h>
#define STARTYEAR 2001
#define ENDYEAR 2010

main()
{ int year, a, b, c, d, e;

for (year = STARTYEAR ; year <= ENDYEAR ; year++) {
year % 19;

year % 4; /* Gauss method for Easter date computation */
year % 7;

(19xa+15) 7% 30;

(2%b+4*c+6*d+6) % 7;

printf ("Easter in the year %d: ", year);

o Q& 0 T p
I

if (d+e+4 > 30) /* Easter in May */
printf (" May %d\n", d+e-26);
else /* Easter in April */
printf ("April %d\n", d+e+4);
}
}

% gcc -o easter easter.c

% ./easter

Easter in the year 2001: April 15
Easter in the year 2002: May 5
Easter in the year 2003: April 27
Easter in the year 2004: April 11
Easter in the year 2005: May 1
Easter in the year 2006: April 23
Easter in the year 2007: April 8
Easter in the year 2008: April 27
Easter in the year 2009: April 19
Easter in the year 2010: April 4
h
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o To npdypauua epappdlel T yedodo Tou Gauss yia Tov
UTIOAOYLOWO TNE Nuepounviac tou Idoya to €toc year.
YOpewva pe authy, to Hdoya elvon otic (d+ e+ 4)
Arphiou (av 1 nuepounvia auty elvor peyohlbtepn and 30,
ToTE TEQPTEL Y€oa otov Mduo), émou
d=(19-a+15) mod 30, e =(2-b+4-c+6-d+6) mod 7,
a = year mod 19, b = year mod 4 xa ¢ = year mod 7.

o Me tic Onhddoeic #define ......... Cnrdue and Tov
npoenelepyaoth| Tne C va avtxatacthoel uéoa oTo apyelo,
omov Bpel 1o cVPPBolo mou axolovlel To #define ye To
cUUBoAO Tou elval AUECWS PYETA. LTNV TPOXEUEVN
neplntwon, {ntdue va avuxataotavel to STARTYEAR ye
2001 xou To ENDYEAR ue 2010.

e To uymox for( By ; Ey ; F3) {.......... } meptypdpet évay
Bedyo mou Yo mpenel va exterecVel emavalauSavoueva.
Hew apyloet n extéleon tou, Yo extehecVel 1) evioly| Ey.
E¢" 6cov 1 cuvirixn Ea elvar aindvy, do yivel n tpeyovoa
enavaindn oto Bedyo. Me 1o T€hoc xde enavdindrg,
exteAelton ot 1 EVIOAN E3.

® YTIC EVTIOAEC OVTLXATACTAONG, O TEAECTAC h TOPLOTAVEL TO

umoAoito Slalpeonc (mod).

o H ooy, if( C ) E; else Ey onuaivel 6Tt G€AoLUE VoL
exteleaVel 1 evioAn () umhox eviohwv) Ey, av 1 ocuvihxn C
elva ahnOe, N 1 evIoAn) (] umhox eVIOAQY) Ea, av 1
ouvirxn C elvan Pevdric.



Noa xataoxevacdel payixd TeTpdywvo 5 X 5

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

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[i]1[j] = 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[il103] '=0) { /* If current not empty
i=1i-1; /* Move one square up
j=]3-2; /* 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[1]1[j] = k; /* Fill current square with number k
i++; /* Move one square down
if (i == SIZE) i = 0; /* If outside get inside
jt+; /* 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[i1[j1); /* 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 npdypapua epapudlet tn pédodo tou De la Loubere yia
VoL XUTUOXEVAOEL €Vl Parytxd TeTpdYwvo 5 X 5 (1 pédodoc
eQAUPUOLETAL YO TIEPLTTO UAXOC TAELPAC), BNAadY| Eval
mhaioto ye 25 Véoelc oe dLdTaln TETEAYWYOU UECA GTIC
ornolec elvon Tonodetnuevol ol apriuol amd to 1 ewe to 23,
ulo @opd o xaldevac, €Tol wote og xdVe ypapur, xdle oTHAN
xo x&¥e plo and T 0VOo dlaywVIoue Vo EYOLUE TO (BLo
d¥potopa (aAfdeta, toco;). o Ty teptypa” tne HevddouL
oe pla Yevdoyhwooa, delte Tov alyoprduo 118, otn deltepn
oeAida Tou http://www.di.uoa.gr/ ip/magic-sq.pdf. O
ahyoprduoc 117, otny mpwTr GeEAdA TOU XEWEVOL aUTOU,
uTopel Vo EQaEUOGUEL YLoL TNV XATACHEVY| UAYLXWDV
TETEPAYWOVWY JPTIOC TAELEJC.

o Me tn 0hAwon int x[SIZE] [SIZE] {ntdue va deouecuiet
YOEOC Yo €val BdtdoTtato mivaxa axepalny x ye SIZE (= 5)
yvoouuee xou SIZE othhec. Ilpocoyr: O ypauuéc xat ot
othiec aptduolvtat and 1o 0 €éwc To SIZE-1 (= 4). Me v
exppaon x[3] [1], uropodye va avagepdolue oto cTolyElo
Tou Beloxeton oty 4n Yeouun xou 2n othAn. Puowxd, otny
C pmopolyue vor oploouye xat LOVOBLAOTATOUC TVAXES, AN

xo Tvoxeg Pe oldotaot YeYaAdTeERY anod 2.

o [lapatnerote N xprion Twv eviodwy if. Aev umdpyet TUiUa
else. Av woylel n cuvihxny, extelelton 1 evtoly| (1 urhox
EVIOADYV) ToU axolovlel. AMNDC, 0 EAEYYOC TINYalvVEL GTNY
enouevy) eviorr). O tehecthc 1= otn ouvifixn TS TEOTNC
evtioAfc if onualver “Bidpopo” (éAeyyoc av to Tpé€yov
TETPAYWVYLOLO glval YEUATO).
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Metatponn nelwyv YPUUUATWY OE XEQAAXIL

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

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 - (Pa’-’A’); /* Move ’a’-’A’ positions in the ASCII table */
putchar(ch) ; /* Print out character */
ch = getchar(); /* Read next character */

}

h

h

% 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".

e H cuvdptnon getchar mapeycton and tny npdTuTn

(standard) BBAodrxn eioddouv-e€6d0u tne C. AraBdlet éva
YOEAXTAPA ATO TNV E(CO00 XL EMCTEEPEL GTO OVOUN TNC TNV
axépana Ttur Tou ASCII xwdtxol tou yapaxthpa. Av dev
UTAPYEL AANOC YapaxThApac Vo dtaBaoTel, OnAady|, @Tdcoue
OTO TEAOC TNE ELCOO0V, TOTE ETUCTEEPEL GTO OVOUA TNG Mia
elOwn Ty, To EOF, mou elvan #define'd oe pla cuyxexpuevn
axEpalo TUUA Heca oTo apyelo emxegaldac stdio. h.



e H oudda evioh®v yéoa oto umhox while {.......... } Vo
EXTEAE(TOUL GUVEY WS, OGO UTAEYOLUY XAl SAAOL YALAXTAPES

yia vou dlaBdcouue and TNy elcodo.

H cuvinun yéoa oto if elvar plo Aoy o0leuén (teheothc
&&). Ta >a’ xou *A’ elvor oTodEPEC YOpaX TP Xal LooVTaL
UE TNV oetduNTIX TWY| TWY XWOLXWY TOV avTioToL Wy
yapaxthewy otov ASCII mivaxa, dnhadr *a’=97 xa

A’ =65.

To cuyxexpwévo npdypapua Baotletar otny unddeon 6T
otov ASCII nivaxa ot xegaiaiot Aativixol yapaxthpec lval
o€ CLUVEYOUEVEC VETELS %ol OTL TO {BLo Loy Vel %ol YLol TOUC
meColc. Autd OvTwe LoyleL, YU UTO XL TO TEOYEOUMUOL
doulevel owotd. [a Ty yetatpony| evdc teCol yopaxThpd
oe xegohalo, dev yperdleton va yvwplCouue Tic axplBelc
TIéS TV ASCIT xwdxwy, apxel vo petatonicouvue Tov neCd
Yopoxthpo xotd *a’-’A’ Jeoelc.

H cuvdptrnon putchar nopeyetat enlong and Ty npoOTLTY
BiBMoUHxN elobdou-e£6dou tne C (elvar 1 “adergn”
ouLvdpTNnoT TN getchar) xot n Aettovpyla Tne elvon vo
EXTUTIOOEL 6TNV €£000 ToV yopaxthpa Tou orolou Tov ASCII

%O dlvoupe Y€oa oTIc TapeVUECELC.
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MertafAntég, otadepeeg, TOMOL xou dnAwoelg otny C
o MeTafAntec
— Yuufohixd ovouato yio VEGELC UVARTNC
— Anodixeuon xoL avaxTnor dedoUEVRY

— Av¥xouv cg TUTOUC

o Y tolepec
— LUYXEXPWEVEC TUIEC
— Av¥xouv cg TUTOUC

e TOmol 0edoUEVLY

— TN axepaioug
* short int 7 short (cuvAdwc 2 bytes)
* int (ouvrdwce 4, onawvidtepa 2 1 8, bytes, avdioya ye
10 peyedoc AEEnC tou enelepyaoTy)
* long int ¥ long (cuvAdwc 4, uepéc popéc 8, bytes)
* long long int 7} long long (cuvrdwc 8 bytes)
— TN yapaxtApee, ahhd xan axepatoug
* char (1 byte)
— T mparypatinole aprduole (xtvnthAc LTOBLICTOAAC)
* float (amAic axpifetoc, cuvidnce 4 bytes)
* double (BimArc axp(Betoc, cuvdwe 8 bytes)
* long double (extetopévne axpBelog, ouvidwe 16
bytes)
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o [lopadelyuata otalepndy

— Axépatec otavepéc (Yewpolvtan TOToL int):
237, -12345, 22431L (7o L ouuPohiilet 6t emuyolye vo
Vewpniel 1 otadepd tOnouL long), 0224 (0 oxtadixde
aptiude 224), 0x1C (o dexaeadinoe aprduoe 1C)

— Yravepéc yapaxthpa:
A’ (0 ASCII xwdwdc tou yapoxthpa A, dSniady 65)
’An’ (o ASCII xwdixde yior tny ahhoyh) Yeouic)
’\t’ (0o ASCII xwdixde Yo Tov aTnhoyvouova, tab)
0’ (0 ASCII xwdwxdc tou yapaxtripa 0, dnhady| 48)
’\0’ (o yapaxthpac pe ASCII xwdxé 0)
’\145° (o yapaxthpac pe ASCII xwdixd tov oxtadixd
aptiud 145)
’\xA2’ (o yapaxtipac ye ASCII xwdixd tov
dexaeladixd optdud A2)

— Ytadepéc xvnthc utodlaotorric (Vewpolvtar TToU
double):

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

o Mia edunr) xatnyopla otadepmy elvor tor ahgoaptduntixnd 7
ouufolocelpéc (strings). Mio cupBolooelpd eivar o
axoloudia and yapaxThpes UEca o ", ylo TaEdOELYUL
"Hello world\n". Ilpdxeitan, ouctaotixd, yta €vay mivaxa
XOEAXTHPWY, Ywelc Ta ", ue tehevtaio otolyelo Tou mivaxa
70 ’\0’ (nopdAo oL BEV ONUELOVETAL OTY BLATUTWON TNC
ouufolocelpdc ueoa ota ).

32



33

Me plo OHAWON EVNUEPWVETOL O PETAYAWTTIOTAC YLoL TNV
TEOVECY| UAC VOl YPTOLLOTIOLACOVUE GTO TEOYQAUUN UAC
XATOLA 1) XATIOLEG UETABANTES CUYXEXPLIEVOL TUTIOU, TIC
OTOlEC UTIOPOUUE VO OPYLXOTIOLICOVUE XAl UE OTAVEREC TOU
TUTIOU aTOU, av YEAOLUE, ol avTloTolyel ¢° AUTEC
xotaAAnAiec Véoeic uvhunc. Iopadelyporto:

int i, j, k;

char ch;

float x, y = 2.34;

long count, cost;
double pi = 3.14159;

To ovéuata TV UETABANTOY Unopoly Vo TeptAauS3avouy,
uéyet 31 cuvoixd, meColc %ot XEQAAALOUC YAUPAXTAPES,

ApLIUOUC XAl TOV YOPUXTAPO _.

Aev emutpeneton 1) Yprior deouevuévey Aégewy tne C (m.y.
if, float, for, xAm.) Ylot OVOUATA UETABANTOV.

Aev elvat xah6 vor optlovue YeETABANTEC OTA TEOYPAUUATA
uac mou apylCouv and _, ylatl téTolo ovopata
YenoLoTololvTaL Yo TIC METAPANTES and T BBAoUrxec xau
eVOEYETAL va dnptovpyniel TeoBinua.

Hopdt elvon emitpenTd, OV elval Xahd ovOUAT HETABANTOV
VoL ATOTEAOUVTAL WOVO aTtd XEQAAALOUC YopaxTHPES, Yot
cuvAHdwe dlvouue TETOLA OVOpaTA OTIC CUPBOAXES oTadepEc
Tou oplCouue pe #define, yio va TIC OLAYELPLOTEL O

TEOETEEEQYATTHC.
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o Y11 d0nhwon plac axEpatog YETABANTAC N plac yetaBAnTic
Yopoxthea, uropel va mtponynUel o tpocdlopleTc unsigned,
TOL ONAWVEL OTL oL apLipol TOL YUABCGOVTUL GTY) UETABANTY
TeENEL Vo epunvevdoly cav Yetxol (1 undéy).

o Av undpyel 0N 0HAWOT 0 TPOCOLELGTAC signed, 1| dev
UTBPYEL XAVEVAC, TO TEPLEYOUEVO TNC HETABANTAC Vewpeltal
aXEPALOC UE TTPdoTUO (VETXS 1) apyNnTind).

o Ilopadelyuota:

signed char ch;
unsigned char uch;
short i;

unsigned long int k;
— X1 yetafSAnT) ch guAdocoovton aprduol and —128
(= —27) ¢ 127 (=27 — 1), evéd oty uch ané 0 éwc
255 (= 2% — 1)
— Y1 yetafBAnTh 1 puidocovtal aprduol and —32768
(= —21%) éuc 32767 (= 2'° — 1), evdd oty k and 0 éwc
4294967295 (= 232 — 1)

o Yc ONAWON UETABANTAC, UE TAUTOYPOVY, apyLxoToincT, Unopel
va egapuociel o TpoodloploThc const, tou eCac@aiilel ot
N T TS YeTaBAnTAc dev Yo ahAdEel. TTopddetyua:

const double e = 2.71828;

o o petafAntéc, otadepée, TOTOUC XL ONAWOELL,
avohUTIXGTERA OTIC Tapaypdpouc §2.1 énc §2.4 tou [KR]. *

*Tia tn cuvéyeta, o ouyBolioude [KR] Do avagépetar oto Bi3hio:
Brian W. Kernighan, Dennis M. Ritchie, “H I"'hAwooca Ilpoypappatiopot C”.



Evtoléq avTixatdoTaong, TEAECTEG XUl TAEACTACELS

Ot evtohéc & éva mpdypauua C, 6Twe xaL oL SNAMOELC,
TEAELOVOUY UE EVal ENANVIXG EpWTNUATIXG ().

‘Eva Baowxd eldoc eviolrc elvar 1 evToly) avtxatdotaone (1
XaTd TNV To cuvrdn opoloyla, eviory) avddeonc). Elvar tng
woppnic: (uetaBAnth) = (napdotaon)

Mia eVTOAT) AVTIXATACTACTC EYEL GAY ATOTEAECUA TOV

UTOAOYLOUOG TNG TWHC TNS TapdoTaoTc oTo 0eél uéhog tou
xou TNV avdUEST) TNC TLAC AUTAC OTN LETAPANTY OTO
APLOTEPO UEAOC TOU =.

IIohO cuyvee glvan oL aptdUNTIXEC TUPACTACELS TOU
TEQLYPAPOLY TEALELC METAED UXEPAULWY 1) TEAY U TIXDY
UETABANTAOV Xt oTadEP®Y, UECK TV apLiunTXmy
TENECTWY, Onhadn +, =, *, / o % (umdroino daipeonc).

Hpocoyh! Atalpeon pyetald axepalwy Olvel ooy ATOTEAECU

To TNAlxo Tng Oadpeonc.
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o [lapaotdoelc Tou eUTAEXOLY PETABANTES Xl OTAVEPEC
OLOLPOPETIXWY TUTWYV OVOLY GUY ATOTEAEOUA TLUN TOU
“eupltePOL” TUTOL. ['lar TaEAdELY U, xdmoLo aELiUNTLXY
Ted&n yetald int xou double Oivel anotéheoya double.

o Avdldeon plac twhc evoc tonou oe YetaBAnTy| dAhou ToTOL
EYEL OOV ATOTEAEGUA TN METATPOTY| TNC TWUNC GTOV TUTO TG
ueTaBANnTYC, elte ywplc andiela TAnpogoptac, elte ue
ATIOAELOL TATIPOPORLAC, AVAAOYOL UE TO AV O TUTOC TN
UETABANTAC EXEL TN DUVATOTNTO VA AVATUPACTHOEL TAYPWC
TNV AVUTLIEPEVT) TLUA.

o P11y yetatpony| TUTOU UTOREL Vo YIVEL UECK TEOCUPUOYNC
(cast), yio mopddetypa, ov 1 weTafSANTA 1 elvor axépatou
TUTou, 1) éxgpaot) (double) 1 avagépetar otny Ty Tne i
ooy Tpaypatixd aptdud dimhhc axplBelac.



o Ao TOA) ypnoLdol TEAECTEC elval Ol TEAECTEC JovadLtatog
adénone (++) ot pelwone (—-). ‘Otav epapudloval ETdve
oe plo petafSANTY, elte ota aploTepd elte ota BedLd g,
Exouv cav anotélecua TNV adénon, 1| uelwon avtloTolya,
e TS NS MeTaBANTAC xatd 1. T mopddetypa, )
axohouvtior EVIOADY

++y,;

Yo €YeL oV TEAXO ATOTEAECUA OL METABANTES X XU ¥ VAL
EYOLV TEAXXA oav TWeES Tic 3 xat 8, avtioTolya. XTo
TAEAOELY o aUTO, OEV elye xdmola onuacio 1 TonoYETNoT
TWV TEAECTOV apLoTEPA 1 0Ll TNS METABANTYC.

o Extdc and autdvour eviolr|, 1 EQUpUOYY| TV TEAECTOY
uovadtatoc adénone oe ulor yetaBAnTY), uropel va mallel xon
TO PONO TPAOTAOTC (1 TUAUATOC TAPAOTACNC). LTNY
TEPIMTWOT AUTY, EYeL onuaciol av 0 LoVAdLAlog TEAECTYC
elvar TpoVepatixoe (aplotepd TNe YeTaBANTAC) N
uetodepatinde (0e€id tne peTaBANTAC).



o 'Evoc mpodepatinde teheotiic povadtatac abinone 1 uelwonc
ot Ulo TopdoTaUoT) UTOVOEL OTL TIEWTA TEETEL VAL YIVEL 1)
TpoToTolnom TNe TR TS HeTaBAnthc (adEnon 1 uelwon,
avdhoya) ot HETE Vo yenotdonotniel 1 TooToTotNUEV TN

YLl TOV UTOAOYLOMO TNC TUNAC TNE ToUEdGTACTC.

o 'Evoc petalepatindc teheotric povadtalac adénone 1
UelwoNe o€ Wl THedcTAcT) UTOVOEL OTL TEMTA TEETEL VAL
Yenotononuel n TpEyouca TWY| TNC METABANTAC Ylot TOV
UTIOAOYLOUO NG TUUNG TNG TARAOCTACTC Xou UETS var YiveL 7
TpononolnoT NS WA TNE HeTaBAnthic (adEnon ¥ yelwon,
avahoya).

o Ilopdderyuo:

x = 4;

y =7;

Z = ++y;

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

T Ty Yo €youv oL UETUBANTES X, ¥ YOl Z HETA ATO AUTEC
TIC EVTOAEC; &

*5, 3 xau 2, aviicTolya
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IToAO cuyvd, otny C, ¥éhovue va eAéyEouue xdnola
GUVUTNXN XAl OVEAOYO UE TO ATOTEAEGUO TOU EAEYYOU
(aAnOéc 1) deudéc) va tpoBolue o xdmola EVERYELXL.

Ot cuvirixec cuvilwe elvon cuYXEICELC TV AELIUNTIXDY
TOEACTACEWY, UECW TWY CUCYETIOTIXWY TEAECTOV (N
TEAECTWY oUYXPLOTNG), Tou elvat oL >, <, >=_ <= == ({(c0) Xt
= (Bidpopo).

IIto oUvidetec cuviixec uropoLy va xataoxevacYoly and

amhoVOTERES PEOW TV Aoyxdy teheotoy && (KAL), ||
(‘H) xou ! (OXI).

OvolaoTind, oL cuVUTKES DEV Elval XATL DLUPOPETIXG AT TIC
napactaoetc. Mio aAnine cuvinxn elvar plo topdotacn ue
TA lon ue 1, eved pla Peudric cuvirixn Jewpeltor 6Tl el
T 0. Avtictoya, pla tapdotaon pe Tiun dwdgopn Tou 0
unopel va maléel Tov pdro plac adndolc cuviixNG, EVK av 1
Twh e ebvon 0, elvar toodlvaun e pla Yeudr) cuvivxn. o
TOEADELY UL, YEAPOVTAC

if (myvar '=0) { ........
elvar axplBoe to B Ye 1o

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



o Mepwéc gopéc, elvar TOAD yeNoLWO VoL XAVOUUE TRAEELC O
eninedo bit yetalh axepalny OV (UeTaBANTOY ot
oTalep®Y). AUTé eTTUYYAVETAL UECK TWV TEAECTOV

Tpdewy e bit, mou elvon ol

— & KAI

— |:'H

— 71 anoxiewotixd 'H

— <<: ohloUnon aplotepd

— >>: ohloUnon 6egid

— 71 CUUTIAYPWUA WE TPEOC EVAL
o Ilopdoetyya:

unsigned char x;
= 178;

x & 074;

= x | 0xD6;

x © 104;

= x > 3;

= x << 2;

~

Co T < T R - -
I

’
o4

How Yo elvor 1 Telnr TIh TNg UETARBANTAC X;

%179
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o Kdle Swehic teheothc (+, =, *, /, %, &, |, 7, <<, >>) unopel
va yenowonotnlel xou e Eval GOVTONO TEPOTO GE Ul EVIOAY,
AVTIXATAOTAONG, WS EENC:

(LeTaBANTh) (teheoTthc)= (mapdoTaot)

Auth 1 evtoly| elvan LloodOvoun pe TNv:

(ueTafBanTy)) = (uetofAntd) (teheotic) (mapdotaon)
[ TopddeLypa, 1 EVIOAN

sum += Xx;
elvon Lood0voun UE TNV

sum = sum + X;

o Mepixéc @opeg, elval YENOWES XAl OL TOPACTACELS LUTO
cuviHxT), Cav TNV
(ouvixm) 7 (mapdotaon)y : (Topdotaon)s
H Tr authc tne napdotaong elvar auty) Tou EYEL N
(rapdotacn)i, av 1 (cuvdfxm) elvar ahndhc (SnAady), av éyet
TR OLd@opn Tou 0, YEWpOVTIC TNV WS TUEACTACT) Xl
aUTA), | AUTH TToU ExeL N (TapdoTtaon)a, av N (cLVIAXN)
elvar Peudric (Onhadn ton pe 0). IHapdderyya:

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

Me tnv evtohy) auth, 1 T T z Yo yivel lon e
LEYAAUTEOT TWA amd TIC a xou b,
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o H yprion dlagdpwy TeEAECTWOV HECAU OE uial TOPEACTACT) UTOPEL
VO TPOXAAECEL GUYYUCT) OTOV VALY VWOTY| EVOG
TEOYPAUUATOC YO TO TS AXPBMC Yo TEETEL Vo UTIOAOYLOUEL
N T TS TapdoTtaone, dnAady yio T oeled ue Ty onola Yo
TPEETEL VA EQAUPUOGUOUY Ol TEAECTES, OYL OUWC AL OTOVY

UETAYAWTTIOTH.

o YT TdpyouV CUYXEXPWEVES TPOTEPAUOTNTEC METAEY TV
TEAECTWV, AAAEC TEPLOGOTEPO XAl GANEC ALY OTERO

OLVOUEVOUEVEC, OTIOTE 1] GELEY EQUPUOYNC TV TEAECTWV elval
caPpric.

o Y neplntwon mou YEAOLUE VoL ETUBANOVUE CUYXEXPLUEVO
TEOTO EQUQUOYYC TWV TEAECTWY, TPETEL VA YOTNCULOTOLOVUE
TAPEVUETELS, axdpa xoL av elpaoTe BEBatol OTL o XATOLEC
TEQLTTWOELC 0EV Elval amapaltnTec AOYW TWVY TPEOTEPAUOTATWY

TWY TEAECTOV.

o duowxd, mpEnel Vo ano@edyovTal UTERBOAEC. TNV EVIOAY
X =y + z*w;

oev ypeetalovtal TapeviEoelc av YEAOLUE 1) TAEACTACT) OTO

0el6 péhoc va elvar 'y + (z*w) (Aoyw tTNng avouevouevng
MEYAAVTEONC TEOTEPULOTNTAC TOU * EVOVTL TOU +, TTOU OVTWG
woyVet). BéBowa, n mapdotaon (y+z) * w elvan Slapopetix)

ATO TNV TEONYOVUEVT).



o Kdle evioly| avtixatdotaonc uropel va Yewpnlel xou cov
TAEACTACT) HE TUWLY| AUTHY TNV TWHC TN TOEACTACTC TTOU
avadEtoupe otn ueTafAnTy|. ‘Etot, o xopudc tou
Tpoypduuatoc capitalize.c

ch = getchar();
while (ch != EOF) {
if (ch >= ’a’ && ch <= ’z7)
ch = ch - (Ca’-’A’);
putchar(ch) ;
ch = getchar();

}
Yo umopoloe Vo YPopel TO CUUTUXVOUEVE WS eENAC:
while ((ch = getchar()) !'= EOF) {
if (ch >= ’a’ && ch <= ’z’)
ch = ch - (Pa’-’A’);
putchar (ch) ;
}

Ipocélte, TN CUUTUXVWUEVT EXDOY Y|, TIC TapevUEaTeLS YOpw
amo TNV EVIOAR avtxatdotaornc ch = getchar (). Etvat
anopaltnTec Yot o TEAecTAC = €yel yeyahlTepn

TpotepaldTNTA antd Tov =. Av dev T Balaue, Tt Yo yivoTay;



o ['ta eVTOAEC AVTIXATACTAONG, TEAECTEG XAl TUEACTACELS
otnyv C, umdpyel eEXTETAUEVT AVEAUCT] OTIC TOEAYEAPOUC
§2.5 €wc §2.12 tou [KR], mou ouvodeletal and ndpa TOANS

EVOLAPEQOVTO TOPAOELYUALTAL.

e Enione, o Kepdhato 1 and 1o [KR| (oeh. 19-58) elvar pio
TOAD TEPLEXTLXY TEOTAUPAOKELACTLXY| EloaywYr oty C, Tou
EUTAEXEL TOAAEC EVVOLEC OL OTIOLEC AVAAVOVTOL EXTEVECTEPQ
ot cuvéyeta Tou BiBAlou. Etvar efoatpetind yprown n
ELCUYWYN AUTY), oV U1 TL ARO YLl VoL TPOCTIUNOEL XAVELC VoL
XOTAUAAPBEL To TEOYPAUUATA TOU TEpLAAUBAVOVTIL EXEL XL,

vt Oy, va 00XUAoEL Vo AUGEL XOU TIC AOHNCELS TOU.
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EVgeon M.K.A. xou E.K.II. Tuyalwy aprdpey

/* 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
#tdefine MAXNUMB 1000 /* Maximum number
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(%Bd,%Bd) = %2d LCM(%3d,%3d) = %6ld\n",
m, n, gcd, m, n, lcm);
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% gcc -o gecdlem 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)
h

4

NP, OBDR R RO

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 I'a TV elpeom Tuyaiwy Ceuyaploy YeTxwy axepalwy,

YenowoToLelTal 1 cuvdpETnoT rand, 1 onola xAVe Qopd TOU

xakelton emtotpéget éva (Pevdo)tuyaio aprdus. H

apyxonoinon tne yevvhtpelac (Peudo)tuyaiwy aptdudy

yivetow xaA®yToC TN cuvdeTnon srand, d0lvovidc TN cav

TOPAUETEO TNV TEEYOVTCA YPOVIXT OTLYUY), OTWC AUTY

EMOTEEPETAL OO TN GLVdpTNoY time (N nopduetpoc NULL

mou divoupe otny time Yo culniniel oto YEAIOV).

o [ tnv elpeom tou Méyiotou Kool Awpétn (M.K.A.)

0VO APLIUWY, YENOWOTOVLUE ToV aAyopluo Tou EuxAelon.

Anhady), Beloxouye to undroito tng dralpeong Tou

UEYAADTEPOU UE TOV UXPOTERO ATd TOUC aptUuoUC X

aVTXAOTOOUE TOV UEYUADTERO UE TOV UXPOTERO, TOV

ULXEOTEQO UE TO UTOAOLTIO TNS Olalpeone %ot

eToVOAAUBEvVoLpE TN Oladtxacior UEYPL O UXPOTEROC VoL YIVEL

lcoc pe 0. Tote o Inroduevoc M.K.A. givon o yeyaritepoc.

o [ tnv evpeom tou E.K.IL., yonowonotodue tn oyeon
EKII(m,n) - MKA(m,n) =m - n.



47

H po7 tou eAéyyov otny C

o 'Onwe xat og xdde YAWOCH TEOYPUUUATIONOU, ETOL XL GTNV
C, undpyouv eVIoAéc Tou emnEedlouY TN POY] TOU EAEYYOU
ota mpoypdupata (if, switch, while, for, xAn.).

® YTIC EVTIOAEC QUTEC elval TOAD GUY VY 1) YPY|OT) EVOC UTTAOX
eviohwv. 'Eva umhox eviohodv anoteAelton and eVIOAEC TOU
elvar xhelopéveg péoa oe dynotpa ({ xou }). Av o éva
UTAOX EVTOAWV TEPLEYETAL Uiat UOVO EVTOAY), aUTY| OEV Elvall

amaealTNTo Vo TEpIXAElEToL YECU OE dyXioTEA.

o BEivon eCanpetind ypnowo va yeretniel 6ho to Kegdiato 3
and to [KR] (oeh. 85-100), oto onolo meplypdpovtar
AVAAUTIXG OAEC oL BouEC eAEY oL Tou Tpoopépet 1 C.
Axohouvlel pla To CUVOTTIXY TEPLYPAPT) TV DOUWY AUTOV.
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Evtoln if

o H olvtaln tne eviodic if elvau:
if ((nopdotaom))
(UTAOX EVTOAGDV)1
else

(LTAOX EVTOAGDV)

o Av 7 (napdotaon) elvar akndnic (€yet Tiun ddpopn and To
undeév), Yo exterecVel o (UTAOX EVIOA®V) 1, AANOC TO
(UTAOX EVTOAGDIV) 2.

o To turua and 1o else xot PeTA Elval TEOUEETIXG. AV OEV
uTdpyeL xat 1 (topdotaon) elvat Peudric, o éeyyoc Ya mdet
OTNV EMOUEVY| EVIOAY] TOU TEOYPAUUATOS, ONANOT OTNY TEWTN

EVIOAN ueTd TO if.

o H mpoatpeTindtnTa TOL else unopel Vo TEOXAAECEL
TEOBANUATO OTNY AVAY VWOLUOTNTO TEOYPUUUATWY UE
EUPWALAOUEVES EVTOAEC 1, av Oev UTdpPYEL GaPpric
opadornoinon Ye dyxioted. Av 0ev UTEPYOLY AYXLOTEA TTOU
Vo ETUBAANOLY CUYXEXPLUEVT] DoUT|, xdUe else avTIoTOLYEL
OTNV AUECWS TEONYoUUEYT) if Tou dev €yel else.

o Tu axpBwc onualvel TO TAUEAXETW;
if (n > 0)
if (a > b)
Z = a;
else

Z = b;

Hpocoyh! O petayAwTITIoTAC BEV QoY OAE(TAL UE TN OTOlYLOT.
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o Autd:
if (n > 0) {
if (a > b)
zZ = a;
else
z = b;
}

o Av ¥éhopue o else va avtiotolyel oto TpwTo 1if, €npene va
T0 Ypddouue Etol:
if (mn > 0) {
if (a > b)

o Mia cuvniiouévr yenon tne evioAic if elvan dtov Y€Aovpe
var eA€yEouue Ula oelpd and eNAAANAESC CUVITXES, Xat
avahoya ye To ot Ya Beevel 4Tt toyel TpdTn, Vo
EXTEAECOUUE €V UTAOX EVTOADY. Autd yivetar we e€nc:
if ((mopdotaon)i)
(UTAOX EVTOAGDV)1

else if ((napdotaon)z)
(UTAOX EVTOAGDV)

else if ((nopdotaomn)n_1)
(UTAOX EVTOAGDY)p—1

else (UTAOX EVIOADV),



o H nponyoluevn evtoly| if Ja puropoldoe va ypagel oe ula
exdoy N ue otolylon we eENe:
if ((nopdotaon)i)
(LTAOX EVTOADV)1
else
if ((ropdotaon)a)
(LTAOX EVTOAGV)
else
if ((nopdotaon)n—1)
(UTAOX EVTOADY) 1
else
(UTAOX EVTOAGDV)
H ocuyxexpwevrn otolylon, ouwe, udAAov xdveL To
OUCAUVAYVWOTY TNV EVIOAY|, OTOTE €lvol XOAO VoL Uny TNy

axohoOVUACEL xdTOLOC.

o 'Eva mapdoetyya:

if (x > 0) {

sign = 1;

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

sign = -1;

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

sign = 0;

printf ("Number is zero\n");



Evtol7 switch

o H clvtaln tne eviolrc switch elva:
switch ((napdotaon)) {
case (otodepd) :
(EVTONEC) 1
case (oto¥epd)s:
(EVTONEQ) 2
default:
(EVTONEQ)
¥
H switch elvar plor OtaxAadwUEVY EVTOAY ATOQACTC TOU
AELTOVEYEL OTIWC TEQLYPAPETAL GTY CUVEYELAL.

e H (nupdotaom) npénet va elvon axépata. Yroloy(letan n A
™me.

o Kdle (otadepd); mpénel va elvar axépata otadepd xat dev

TPETEL VU UTAPYOLY 0VO case Ye TNV (Bt otadepd.

o Av 1 A mou éyet n (tapdotaon) Loodtal PE xEToLo
(otadepd);, TOTE O EAEYYOC UETAUPEPETAL OTIC (EVTOAEC),;. AV
by, 0 ENeYYOC UeTapépETOL OTIC (EVTONES) (HETE TO
default).

o O (evtoléc); (xau (evtoléc)) dev elvan amapaitnto vo
CUVLOTOUY UTIAOX EVTOA®Y, ONAXOT va elval XAELCUEVES HET
oe { xou }.
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MeTd tny extéAeon) TV EVIOA®Y ot Plo case, 0 EAEYYOC
UETAUPEPETOL OTIC EVTOAEC TNC EMOUEVNC Case, EXTOC AV
TeEAeLTala EVIOAT) TNG TpornyoLuuevng case elval 1 break.
Aev elval xahh) TeaxTixy ol eVToAéc plac case va ocuvey(Couy
UE QUTEC TN EMOUEVNC, EXTOC AV LOYVEL TO ETOUEVO.

Elvor duvatov yia TEQLOCOTEPES TWMES TNC WIS YLot TNV
(rapdotaon) va Y€hovpe va exterecVel 1 (Blo oudda
EVIOADV. X' QUTAV TNV TEQITTWOT), TOTOVETOVUE T
avticTolyo case ouvVEYOUEVA Xt BACOUUE TNV OUAdd
EVIOA®WY 6T0 TtehevTalo an’ auTd.

H repintwor default eivon mpoarpetixr. Av 0eV UTAPYEL XU
0ev toupLalel xoulo case, 0 EAEYYOC UETOPEPETAL UETA TNV
EVTOAY| switch.

Hopdderyuo:

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;

}

Tu Yo ywotay av €lettay xdnotec break; I'atl Bdioue

break xou otny default meplntwon;



Evtoléc Bpdyou while

o Mia miavr cOvtaln Tne eviolric while elvou:
while ({mapdotaomn))

(UTAOX EVTOAGY)

o Apyxd unoloyileton n (napdotaon). Av €yel Tiur ddpopn
ToU UNndevoc (elvar akndic) exteleitar To (UTAOX EVTOADVY).
Y roloyletar oA 1 (nopdotaon) %o evoow elval aAnifg,
Yo yiveTar 0 xOxhoc exTéAeonc TOU (UTAOX EVTOAGDY), Uéypl
va yiver 1 (ropdotaon) geudrc (dnhady| lon pe to undéy).

o Ilopdderyuo:

f =1;
while (--n)
f = fx(n+1);

Tt utohoyilet autd To while;

o BErnlone, Yuunleite xou tnv evtolr) while o710
http://www.di.uoa.gr/ ip/cprogs/capitalize.c.
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‘AN mdavy obvtaln tng eviolic while efvou:
do
(LTAOX EVTOADY)

while ((nopdotaon))

Apyxd exteleiton to (Umhox evioldy). Metd, vtohoyiletor
N (roapdotaon). Av €yet T ddpopn tou undevéc (eiva
ahnOic) exteleltar AL TO (UTAOX EVTOAGDY) ot cuvey(letot
0 XOUNOC eEXTENEDTC TOL, PéypL Vo yivel N (topdotaon)
Peudric (onhady) ion ye to Undév).

I Aoyoug xaAdTEPNC AvVaY VWOLUOTNTOC TOU TROYESUUATOC,
axbpa xou v 1o (UThox eVIOAGY) amoteeltor and uia ubvo

eVTOAY), cuvidwe ) Bdlovpe yéoa oe { xou }.

ITopddery o
f =1;
do {
f = fxn;
} while (--n);

Tt utohoyilet autd To while;

Enione, Quundeite xor tnv eviohr, do/while o7o
http://www.di.uoa.gr/ ip/cprogs/picomp.c.

H ooy dtagopd twv 800 exdoy®v tng eviohrc while elvon
OTL TNV TEOTN TERITTWON TO (UTAOX EVIOAGV) UTOREL X
var uny extelecVel xopio Qopd, av 1 (tapdotaon) eivat
apytxd Yeudnc, eved otny exdoyr do/while, T0

(umhox evtohwv) Va extelecVel TouAdytoToV Uia QOEd,
apol 1 (Ttapdotacy) eEAEYYETAL OTO TENOC.
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Evtolr Beoyov for

o I cOvtalrn tne evioirc for elva:
for ((mapdotaomn); ; (mapdotaon)s ; (nopdotaon)s)

(UTAOX EVTOAGY)

o Awdixaotixd, .ooduvauel e TIC €€C EVTOAEC:
(tapdotaon)s ;
while ((mapdotaon)a) {
(UTAOX EVTOAGV)
(mapdotaon)s;

}
o Anhady, apyxd urohoy(letat 1 (tapdotaon)i. LuvhAdec,

TEOXELTOL YLOL TNV AEYLXOTOINGT EVOC OEXTY oL EAEYYEL pia
ETAUVOUANTTIXY| OtodLaclon. T cLuVEYELd, exTEAelToL
ETAVONAUBAVOUEVA TO (UTAOX EVTOADY), TOU amoTeAE! TO
owua TS dradxaoiog, Evoow 1 (TapdoTtaom)s, ToL cUVHILC
eAEYYEL TNV TWY| Tou delxT eAEYYOoUL, elvon aknunc. Ipwv
Steaywyh véag emavdAndneg, exteleitol xou n (nopdotaon)s,
Tov cUVAVWS UETUBAAAEL TO BelxTr EAEY Y OU.

o Ilopdoetyua:
f =1;
for (i=1 ; i <= n ; i++)
f = £x*i;

Tt unoloyilel autd To for;

e Erniong, Yuunleite xou Tic evtokéc 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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o Elvon duvatdv xdmota amd tig (tapdotacn), f 3 VOV
uTdpyEL, cuVHULC 1 TEWTN H/xow N Teltn. Av dev undpyel 1)
0eVTEPT), TOTE OV YivETAL EAEYYOC YLU TEPUATIONO TOU
Bpodyou, omdte TpETEL AUTO Vo Yivel Blatwe pe xdmoto TpdTo
u€oa amd To oopa NS enavaindne. e xdie teplntwon,

6rota (mopdotaon); xor val AE(TeL, T 5 UTdEYOULY XOVOVIXAL.

e H evtohy
for C; ;5 )
(UTAOX EVTOAGY)
elvo 1) xAaotxr) vhomolnoT evog atepUOvVOC Bpdyou.

e Eniong, otnyv C undpyel xat 0 TeAeoTC , (XOUPA), UE TOV
onolo UTopOoUUE Vo XATACHELAGOLUE pia cUVUETT ToEdoTAoT
mou Yo utohoyloVel and aptotepd mpoc Ta 0edLd. H Tiur tne
cLVIETNC TaEdoTAOTC loolTAL PUE TNV TWA TS delLoTERNC

ATO TIC ATAEC TTOU TNV CUVLGTOULV.

o Mepwéc gopéc, H€louue va ypadouue plo eviodry for nou
Yo eAéyyeTal amd meEplocdTEPOUC Tou EVOC delxtec. AuTd
YIVETOL YENOWOTOLOVTAC TOV TEAECTH , OTNY (TAEACTAON) 1
xor otny (rapdotaoct)s. lapdderyyo:

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



EvtoAéc break xou continue

o Mia yprion tnc evioArc break elvor auty TOU EBAUE OTNY
eVTOA switch, ylo Tov teppationd tne axorouvdiog evioA®y
Tou Yo exTEAECVO0Y OTAY TAULPLAEEL XATOLL CUYXEXOLUEVT)

case.

o Eniong, ye tnv evtoln break, unopodue vo TepUATICOUUE
Blalwe Tic emavarhdec evoc Bpdyou (while, do/while %
for), mpwv toyVoel 1 cuviixn tepuationod (1 6tay o Bedyoc
elva atépuwy). Hopdderypo:

while (!finished) {

if (bad_data)
break;

----------------------

e Me tnyv evtoAY| continue, 0 €ASYYOC GTO ECWTEPIUO EVOC
Bpodyou UETAYEPETAL GTO TEAOC TOU, Yla Vo apyloel 1 emduewn
enovaindn. IHopdderypa:

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

............. /* Process positive elements */
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Evtol7 goto xat eTix€Te]

o Kdle yAwoou mpoypauuatioyol, €tot xou 1 C, €yel ulo
EVTIOAY| YLOL PNTY) METAPOPE TOU EAEYYOU OE XATOLO GAANO
onuelo (eTxéta) tou mpoypduuatoc. Ltny C, n eviohr) auty
elvow n goto.

e H goto ynopel va ypnowwonoinlel oe TOA) e&eldixeLPEVEC
TEQITTWOELS, VLA TaRAOELya oTay YEAoLUE var yivel Bloun
€£000¢ amd YwAlacuEvouc Bpdyouc, 6Tav 0 EAEYYOC
Bploxetar og xdnowo ecwtepxd Bpdyo. Autd dev unopel vo
vivel ye tnv evtolr) break. Ilapdoetyya:

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

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

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

o H evtoAr} goto PAdntel coflopd TNy e TOU DOUNUEVOU
TEOYEAUUATIONOD, Ylotl umopel va 0dNYNOEL GE TEOYPQUUOTA
OUCAVAY VWG TA KOl OUGKOAN CUVTNENOLUA, Xl YU AUTO

TEETEL VO Y PYOLHOTOLELTAL OTIdVLaL, AV Oyl xardolov. ©

Y ta mhalola Tou ouyxexplpévou padfuatoc, anhd AITATOPEYETAI v
Xenon tne.
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Aopn evog npoypappatoc C — Xuvaptnoeig

o Mia cuvdptnom C elvor €val aLTOVOUO, TAXETAPIOPEVO TUHUA
TEOYPAUMATOC TIoL YEPEL Ot TEpaC uia dladixacia 1) omola
€yel oagelc Tpodlaypapéc eloddou xal eE600U Xal
CUYXEXPLUEVO OVOUOL.

o Yuvdwe, xwdxomololue o€ piot cuVEETNOT EVay AAYOELIUO
TIOU TIPOXELTAL VO Y PTCLUOTOLACOVUE GTO TEOYEAUUUA LG
QUPHETEC POPEC 1) EXTIMOVME OTL EVAL YEVIXOTERTNC
Yenowotntoc xat Yo umopoloe va Qavel YERCWOC %ol OE
Tpoypdupata Tou Yo ypddouue oTo UEANOV.

® Y& YEVIXEC YPUUUES, lvor XOoAY| TEAX TN Vo YPAPOUUE
Tpoypedpuate C mou anoteAolvTaL ATd TOAAES XOL ULXEES

CUVOPTNOELC, TIpd Ao AlYEC xot UEYAAEC.

o AxpBadc plo amd Tic ouvapTHoec eVoC Tpoypduuatoc C
TEETEL VoL €YEL TO Ovopa main. Elvar n cuvdptnon ané tnv
onola Yo EexvioEL 1) EXTEAETT) TOU TPOYPAUUATOC.

e Oplouodc ocuvdptnorc:

(tUrog) (6vopa cuvdptnone) ((Tumixéc TapdueteoL))

{

(dnhwoelc xoL EVIONEC)



o ['lo Tov 0oploud xdde cUVAETNONC, TEWTU ONAWVOUUE TO
(6vopa) mou €yel xat, yéoo ot TUPEVIECELS, TA OVOUATO KOl
TOUC TUTIOUC TIOU €YUV 0L, AEYOUEVES, (TUTLXEC TOPAUETEOL),

eQ’ 6COV LUTLAEYOLV.

O tumixeg mapapetpol plac cuvdptnorng elvon yetaSAnTec,
OTIC OTIOLEC OIVOVTOL CUYXEXPLIEVES TWES XATA TNV XARON
TNC CLVEETNOTC XL Ol OTOLEC YENOLULOTOLOUVTAL UECA GTO
CWUA TNS oLVEETNOTNS ((BNAMOoELC xat EVTONECS)) Lo VoL
emitevy Vel 0 0TOYOC TNC CLUVAPTNOTC.

To odua plac cuvdptnone nepieletor péoa oe { xon }.

Mia cuvdptnon umopel va emoTEEPeL xdTol T 0TO GVoud
Ng, N onola va yerowononiel and Ty cuVAETNOY| TTOL TNV
wdheoe. O (tOmoC) TNC TIWAC TTOL EMOTEEPEL Piot GUVAETNOT

olvetol umpooTtd and To Gvoud TN, OTOV OPLOUO TNC.

Av dev opiletan TOMOC EMOTEOPNC Yia Ulo cuVETNOT),

Yewpeltat 6Tt emoTpépel int.

Av dev evdtagepduacte va emtoteédel pla cuvdpTnon xdToLoL
TR, TeEnel va opllovue OTL eEToTEEYEL void, ToV “XeEVE”
TOno. Axdua xor av €youpe oploet pla cuvdpTtnon va
ETLOTEEPEL XATOLO TUTO, Oyt void, Oev elval TEAXA
UTIOYPEWTLXO VO TO XAVEL, XOL oV TO XAVEL, OEV elval
UTIOYPEWTIXO YL TNY XAAOVCA GUVEETNOY] Vo XEYTCLULOTOLNCEL

TNV ETLCTEEPOUEVT] TIUN.
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o I emoTtpo@?| T and cuvdptnor yiveTtol e TNV EVIOAN
return (nopdotaon). Yroloyiletar 1 T Tou €yeL N
(tapdotaoy), entotpépetar xat 1 ouvdptnorn teppatilet. Me
ulot amAY) evToAy) return teppatiCel Ywpelc vo emoTeagE!

XATOLL TUIT.
e H cuvdptnon main propel va optletar
1. elte ywplc TUTIXEC TUPAUETEOUC
2. elte Ye 0VO0 TOPUUETEOUS CUYHEXPLUEVWY TOTWY, UECW
TV onolwy unopel v yvwpellel 1y main av to TpdYEAUUL
exteNéoUnxe pe oployatol GTN YEUUUY EVIOANC XaL, oV

VoL, 4E Ttola.

Ieptoodtepa, v autd T0 VEUA, ApyOTERA.

o Ernilong, n main yrnopel va emoteédet Twy| tdmou int, n
onola elvon dtadeotun oto eptBdAlov Tou AettoupyYxos

CUCTAUATOC ATO TO OO0 EXTEAECUNKE TO TEOYPOUUAL.

o O PETAYAWTTIOTAC amatTel ety TNV xAfjon plag cuvdptnong
Vo YVwpellel Toug TOTOUC TWY TUTLXOY TOPOUETOWY TNC Xl
TOV TUTO TNG ETUCTREPOUEVNG TG, LUVETWG, 1) TRETEL Vol
Tponyelton 0 oplouos ulag cuVdETNONC And TNV XAHoT TNS,
M), oV EmeTAL, va £xel Ttponynuel amhwe pla mpoovayyeilo Tng
ouvdptnone (TUTOC EMOTEEPOUEVNC TIUNC, dvoua Xat TUTOL
TUTUXOV TOPAPETEWY), TO AEYOUEVO TPWTOTUTO TNC

CUVAETNONG.

o Ilepiocdtepa yio cuvaptcels, oTic Tapaypdgous §4.1 xat
§4.2 ou [KR].



Yuvdetnon Vdwone os BOVAWUY

/* 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
main()

{ 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);
}

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

275 = 32

276 = 64

372 =9

373 = 27

374 = 81

375 = 243

376 = 729

4°2 = 16

4°3 = 64

4°4 = 256

4°5 = 1024

476 = 4096

b
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2 UVAETNOT UTOAOYICUOU TOLEAYOVTIXOU

/* 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

}

main()
{ 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

% gcc -o factorial factorial.c
% ./factorial
11 =1

2! =2

3! =6

4! 24

51 120

6! 720

7! 5040

8! 40320

9! 362880
10! 3628800
11! 39916800
12! = 479001600
yA
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Eppéleia xo ypovog Lwne ReTaBAnToY

o Ot petafBAntéc mou optlovtar peca oe Ulo CLVAETNON
AeyovTal autouatec  tomxec. O Adyoc elvat OtL ot
UETABANTES AUTEC EYOUV TERLOPLOUEVT] EUBEAELN XL YPOVO
Coric. Ioybouv uévo péoa ot cuvdptnon Tou €youy oploUel

XL YLt 000 YPOVO EXTEAEITAL 1) CLUVAETNOT).

o Extdc and tic autopateg UETABANTES, UTOPOVUE Vo OPIGOLUE
o’ éva pdypauua C xat eCwtepinéc | xardoAxéc ueTaBAnTéc.
Or yetaBAntéc autéc opilovtal dnwe XL oL AUTOUATES (Ue
TOV TUTO TOUC, TO OVOUd TOUC Xal Pe Tdavy| apyLtxomolnoy
T0UC), wévo Tou opllovtar €€w amd oUVUPTAHOELS, 6TO (Lo

eTIMEDO UE AUTEC.

o O elwtepnéc YeTAANTEC €youy To TpoTépnua OTL efvat
opateC and xdUe cuVdETNOY, UToPOLY dNANDY| Vo
YETOLWOTOINUOUY OTA COUATA TWY CUVIPTAOEWY, XAl

otatneolvTal xoJOAN TN OLdEXELNL TNC EXTEAECT)C TOU
TEOY POULULATOC.

o Méow twv e€nteptndy UETABANT®Y, utopel va emtteuyVel
emuxovwvio HETAEY CUVAPTACEWY YwpElc Vo YpeetdleTol
OEDOUEVA TIOL XATIOLOL CLVEPTNOT) TEETEL VO TEPACEL OE

XATOLOL AAAT) VO TO XAVEL AUTO PECK TOEUUETOWY.



o To mAcovéxTnua TOU TPOCYEPOLY OL EEWTEPIUES UETABANTES
unopel vo yetatpanel oE UELOVEXTNUA, OV OEV
Yenotonowovvtal e geow. Ilpoypduuato Tou
YETNOLWOTOLO0Y EVPEWS EEWTEPIXEC UETABANTEC UTopEl Vo
elvo TOAD ducAVEYVWoTa ot 0OCHOAN CUVTTEYCUUA.
Enionc, cuvaptioeic nou Baocilovtal oe e€wTeptnEc
UETABANTES OEV elval YEVIXNC YeNoNC.

Av éva mpdypapua elval SLUCTAOUEVO G TOAAG apyelor ot
VéNovue va €youvpe pla e€wtepnn) ueTaBANTH Tou va elva
0pAUTY ATO TIC CUVUETNOELS O OAaL ToL apyElal, TOTE TPETEL OF
axEBOC Eva apyElo Vo DWGOLPE TOV OPLOUO NG UETUBANTYC,
Yo TOEAOELY Ut

int sp;

eV O xoEVA oo Tal GAAA apyElor TEETEL Vo XAVouuE ula
ONAWOT TNG LETABANTAS, TEOTACCOVTAUC TOV TPOCOLOPLOTY
extern, Yol TOUEAOELYHUA

extern int sp;

OuolaoTnd, 0 UETAYAWTTIOTAC OEOUEVEL VAN Yo Ula
eCwTEPXN UETABANTY 6Ty el Tov optopd e (YU autod
TEETEL YOI UTAPYEL AUTOC axpL3mC Wlol popd) ot
EVNUEPWVETAL YLt TOV TUTO plac YeTofBANTHC dtay Oet ula
0HAwon tne pe extern (Yuundeite bt av €va mpdypouud
elval OlaoTaoUEVO ot TOAAS apyelar, Tar apyelor auTd
uetayAwttilovion EeYwploTd).
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o Av Uéhoupe 1 euBéreia plac eCwtepinic HETABANTAC va elva
uovo Tto apyelo oto omolo oplleTal oL Vo Uny cUYYEETAL UE
xamnolo eEwTEPIXY| METABANTA UE TO (Blo OVvoua, aANd oE dANO
apyelo, UTopolUE Vo TROTAEOVUE TOU 0pLGHOD TNS TOV
TPOooOloPLGTH static, ylo mopddetyua

static double sum;

e O npoodloptotic static umopel va egapuoocel xal o
ueTafSANTéC Tou optlovtal Yoo OE CUVAETNOT), OUWS UE GAAT)
onuacta. H euBéieia yloc tomunc uetaSAnTthic Tou Eyel
opwovel cav static yEoa o cUVAPTNOT, EVAL T) CLVAETNOT)
aUTY), AhAG 1) weTaBANTH Oev elvan autduaty. Atotnpeelta,
OTIWC XL 1) TUA TNG, XAl UETE TOV TEQUATIONO TN
CUVAETNONC. XE VEX XAOT TNC CLVAETNOTG, 1) LETUBANTY
EYXEL TNV TLUN TOL TAPE PETA TNV TEOYNYOUUEVY] XANOT).

o Mn apyixomoinuévee e€wteptnéc petaSAntéc Yewpobvtal Ot
exouvv T 0.

o Mn apyxOTOINUEVES AUTOUATES PUETABATTES EYOUV

ATEOCOLOPLOTES TLUEC.

o O TuTXEC TaPAPETPOL Ulog CLUVEETNONG EVOL OUTOUATES
UETABANTES YloL TN oLVAETNOT).



o Ot qutdpatec YUETABANTES oE Ulol cLVEETNOY UToPOLY vV
oplCovTat, ExTéC and TO EMUTEDO TOU COUATOC TS
CUVEPTNOTC, XL OE TLO ECWTEPIXA UTAOX EVTOAGY (Yl
TUEdBELY U 0TO opa Wiag eviolic while). Av umdpyouv
rtolhanhol opiopol yior To (Blo dvoua YETABANTAC o OLdpopa
unhox, Yy€oa oe xadeva o’ auTd Loy VEL O OPLOUOC TIOL EYLVE
o’ aUTO, 1), AV OEV UTAPYEL, AUTOGC TOU EYLVE OTO QUECWS THO

e€wTEPXO TOU, 1), AV OEV UTEPYEL, OTO IO EEWTEPIXO, X.0.X.

o Av undpyel olyxpoucT ovopatog HeTall ulac eEWTEPLXTC
UETABANTAC o plag auTduaTNC YEGH G Eval UTAOX, LoYVEL 1)
QAUTOUAT).

o Ilopdderyuo:

int count;

float y;

double myfun(int y)

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

Hotec petafBintéc oybouy nov;
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‘Otayv yetaylwttiletan éva mpdypapud, deoueleTal o

AT TOVUEVOC YWPOC YL VoL QUAAYTOUY OAEC OL EEWTEPLXES
UETABANTES TOU TPOYEAUUATOC (AANS oL Ol TOTUXEC
UETABANTEC oL Eyouy dnhwlel cav static yéou oe
ouvapTAoe:). O ydpoc auToC elval TWV GTATIXOV
(xodOAXDY) BEBOUEVLY XL EVAL EX TWV TROTEPWY YVOGTOC
X0l OECUEVUEVOC UECU GTO EXTEAECUUO TIROY QUM Ol
AVTIOTOLYEL GTO Y WEo Tou Ya xatahngUel otn uvAun étoy

popTWUEL TO TPOYPOUUA YLl VoL EXTEAECUEL.

O autdpatec yetafSAntec plac cuvapTnong, axEBHC ENELDN
EYOLY TEQLOPLOUEVO YpoVo LwhHC, EYOLY Eva BLAQORETING
TEOTO QUAAENC, UEow TNS, AeYouevne, otolfac.

H otoBa yia €éva npdypapua elvor pia dour tdrou LIFO
(Last In First Out), dnhadr unopolue vao etodyouue
oLadoyIxd oTolyela ¢ auTHY, aAAd av YEAOLUE Vo
eCaydyovue xdamoto, Yo e&aydel autd mou oy dn mo

TEOCPATA.

‘Otay xohelton plo cuvaETNoT), 0 EAEYYOC UETUPEPETAL O
AUTAY, AAAG TtV oY IOEL 1) EXTEAECT TNC, OECUEVETAL Y WEOC
o1 oToBal Yo TIC AUTOUATES UETABANTES TTC

(ouuTEP NAUBAVOUEVOY XL TWY TUTIXMV TUEAUETPWY TNC).
Av 1 ouvdptnon auth XAAECEL OTO CWUA TNC AAAN
cuvdETNoT, axohovleltal 1 (Bl dladLxacia.
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‘Otav teppatiCet pla cuvdptnon, emtoTeéet, av yeetdleTol,
XAmoLa T OTY) CUVARTNOY) TOU TNV XAAECE Ol
eAELUEPOVETAL O YWEOC o1 oTolfa o elye xpatnUel yio To
Tept3dAloy (autduates YeTaBANTES) TNE cuVAETNOTC.

O unyoaviopde QUAAENG TWV AUTOUATOY UETABANTOY TV
CUVAPTHOEWY GTT) oTola EMLTEETEL T ¥PNioT WUlog TOAD
LOYVENC TEOYPAUUATICTIXAC OUVATOTNTAC, TNS avadpouns
(recursion).

Mia cuvdptnon elvat avadpoutxr 6Tav xahel Tov EaUTO T1C.
Abyw tne otolBag, dev uTdpyEL ®IVBLYVOC GUYYUOTC UE TIC
UETUBANTES TNC CUVAETNOTC XL TIC TWES TOUC, APOoL GE
xade xhiom dnulovpyeltar véo TepBdAhov ot oTolBa Yo TIC
UETUBANTES TNC CUYXEXPWEVTC EVERYOTOINOTC.

Puond, meEnel 1) avadpouixy) xANoT ulac cuvdptnoTc va
yiveTar Ut cLVIAXY, YTl TANDC 1) EXTEAEST) TOU
TEOYEAUMATOC OV Vo UTopoLoE va YiVEL UE TETEPUCUEVO
TEOTO.

[iot e€TEPXES %o AUTOPATES HETUBANTES, AAAS XoL YLlot TNV
avadpour, delte Tic mapaypdpouc §4.3, §4.4 xau §4.6 €nc
§4.10 Tou [KR].

69



Y noAoyiopog TapayovTiXol WE AVADPOWT

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

#define MAXN 12

int recfact(int);

main()

{ int n;
for (n=0 ; n <= MAXN ; n++)
printf("%2d! = % d\n", n, recfact(n));

int recfact(int n)

{ if ('n)

return 1;

else

return n*xrecfact(n-1);

/* Compute factorials up to MAXN

/* Prototype of recfact

/* For all n from O to MAXN
/* Call function and

/*x n!

/* print result

/* If n ==

/*x 0! =1

n x (n-1)!

0!
1!
2!
3!
4!
5!
6!
7!
8!
9!
10!
11!
121
b

1

=1

2

=6

24

120

720

5040
40320
362880
3628800
39916800
479001600

% gcc -o recfact recfact.c
% ./recfact
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Metatponég ReTAED BEXADIADY KAl SLABLKWY LELIULDYV

/* 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=0; /* 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 */

main()
{ 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 0 */
digs[ind++] = n%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");
}



% 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: 167

Please, give a decimal number: 65535

Binary equivalent is: 1111111111111111

h

o Av Jewpoloaue 6Tl 1 ouvdptnon getinteger elvon yevixrc

Yenowotnroc, Tt axptBac Yo énpene va Baiovue ¢ Eva
mnyato apyelo getinteger.c xou T ¢ Eva apyelo
emxeaiidac getinteger.h, ©oTE VO YENOLWOTOLOVUE TN

CUVAETNOY) AUTY XAl OE AAANL TTEOYQAUUOLTA;

Kot €va mpdBAnua:
H axoloudia Fibonacci optlletat we e&c:

Ap = Gp—1 + Ap—2, Vn>2

I'oadte npdypauua C mou vor utoloyilet, yia dedouévo k, Tov
(k4 1)-0016 bpo ag, e axorouvdioc Fibonacci. YAomolhote
0VO OLLPOPETIXEC EXDOYESC TOU TPOYPAUUATOC, Ul Y WElC
avadpour| xou pla pe avaopour). ‘Eyete va oyoldoete »dti;
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Acixtec

e 'Evac deixtne otny C elvan plo petaBAnty| otnv onola
UTTOPOVUE VO XATUYWENICOVUE xdmoLa OLebIUVoT UVAUNC.
211 Otebduvor auTy| UTopolUE Vo QUAGEOUUE XdTota Ty
CUYXEXPLLEVOU TUTIOU.

o I amhy exdoyn ploc 0N wone weTafAnTrc TOTou OelxTY) elvat
NS Hopprg:
(timoc)  *(uetaBAnTA)
Me tn 8HAwon auty opilovue T (UeTtoBAnTy)) vou elvar

7

deixtne oe dedouéva mou o Tinoc Touc elvar (TOTOC).

e Mrnopolue buwc vo oploouye plo (petafAnth) va elvo
oelxTne oe dedopeva TOTOL BelX T TTOL OElYVOUV GE DEDOUEVQL
oL 0 TUTOC Toug elvar (TUmog). Autd umopel va yiver pe uio
ONAWOCTY TNC HOPPNC:

(tOmog)  **(ueTaSANTH)

o Acv umdpyet auBoilo OTL 1) TUX TN AUTH YEVIXEVETAL YO
oe o mohimhoxec dnhwoeic (delxtne oe delxtn oe delxtn
XATL.), ARG OL TTEALYHATIXG Yool OEIXTES, TN UEYSAN
Thelodnplo TV TEOYPAUUUATWY TOU YEAPOUUE, elval aUTOL
ToU 0pllOVUE UE TIC TAQATAV® ONADGCELS.

o Ilecpl detct®v, aAAd xat TVaXwY, Tou Yo GLINTHACOLYE GTT
ouveyeta, 1o Kepdhato 5 and to [KR| (ogh. 135-178) elvou

o

ulor ave€GVTAN TN TNYT TANEOPOPLOV.

VExtée, lowe, and to Fpata te Suvamixhic déousuonc uvhunc, tou unde-
yeL wio oxetixh ductoxia.
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o Ilopdderyuo:
int *p;
double *pd;

char **ppc;

Ot petafBAntéc p xou pd oplotnxay cav deixtec oe axepatouc
XOUL TEAYMATLXOUC OLtAc axp(Betac, avtioTolya.

H petaBinty ppc elvar delxtng oe 9€on uvAunc nou
UTOPOUUE VO QUASEOUUE OEXTY] OE YUPUXTHREC.

Aelte xoL To oyua:

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

o To oluBolo * egapuoouévo ot yetaBAntec TOToL delxtn
YOTOLLOTIOLEITOL XAl OTIC EVTIOAEC TOU TROYEAUUATOC, WC
TEAEOTHC EUpeDTC avagopdc. ‘Otay €youue oploet ula
(HeTaBANTA) TOTOL BelxTn, N Exppaon *(UeTaBANTYH)
TAPLOTAVEL TO TEPLEYOUEVO TG VEONC UVAUTE oTNy oTnola
ety ver n (ueTafBAnTy).
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e O avtiotpogoc tou teheoTth| * elvar o &. H exgpaon
&(uetafAnTy)) TaptoTdver T BtetduvoT Tou QUAAGGETOL 1)
T ya T (UETaBANTH), 6,1t TOTou Xt Vo lval oUTH.
Anhadn, ot tehecTéC * xan & drafalovTal we e€NC:

&p = n owevuvon uvnung mov efvar aronkevuévo to p
*p = T0 TepleOUevo tnS Véong puvnung mov o€y ver To p

o Ilopddetyuo:

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

char ¢ = ’F’, *pc, d;

px = &x;

Py = &y;

pc = &c;

bz = py;

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

Ilotec oL TWES TV X, ¥, ¢, d YETA ATO AUTEC TIC EVIOAEC; o
e Ou umopolcaue va elyaue Yedder ——*pc avtl yio —— (¥pc); P’

o Ernlong, yeddaue (kpx)++. Ot nopeviéoeic ypetdlovial otny
EXQPOOT QUTH, oV VEAOLUE 0 TEAEOTC povadlatoac abEnomnge
++ vo eapuoclel ETAVL OTO TEPLEYOUEVO TNC VECTIC UVAUTC
Tou Oelyvel o delxtne px. Av elyoue ypadetl *px++, Aoyw
e VPNASTEPNC TPEOTEPAULOTNTAC TOU TEAEOTH ++ (ARG o

TOU —=) €VAVTL TOU TEAECTY *, auTO Vo ohpatve To * (px++).

“6, 5, ’E’ xau °D’, avticTtoya
F'Nau, yro oxL;
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’

o T onuaivel buwg 1o * (px++) (H 10 10odLVAUS TOU *px++); &

¢ 'Ouwc, moo elval T0 vonua var aLEACOLUE 1| VAL UELWCOUUE
evar 0elxTn xatd 1, ONAadr| va XAVouUE ToV OelxTy) Vo Oely Vel
OTNV ETOUEVY] 1) TEOTYOLUEVT VECT) UVAUNG ATO AUTY| TTOU
€0elyve; 'Eyel vonuo oy avaQeQOUIOTE GE CUVEYOUEVES
VECEC UVAUNG TIOU, UE XATIOLO TEOTO, EYOUUE OECUEVOEL Xl
YETCULOTIOLOUUE.

o Extéc and tnyv abinon 1 pelwon evéde delxtn xatd 1 (Yéow
TV TEAECTOV povadialac adénong xot yelwone ++ ot —-),
UTOPOVUE Vo TEOCUECOVUE OE €VaL DEXTY 1) VoL AQALEECOUUE

and avtov ula axépota oTodepd.

o 'Alec mpdéelc uetald GETWV OV EMUTEENOVTAL, EXTOC ATO
TNV APalpeST) OELXTWY TIoL OElYVOUV GE GTOLYElXl EVOC UTTAOX
a6 dedouEva Tou (BLou TOToV, oL €Youy deoueLVEl, pe
©dmolo TeoTo, yia eviala Otayelplor. Enione, emttpenovo

xolL cuyxploelc UETAED TETOLWY BEWXTOV.

“"Oyt, AEN onuaivet étt npdta So avindel o deixtne px xat petd Yo nd-
POUUE TO TEPLEYXOUEVO TNG VEONC UVAUNG TOU BElYVEL 1 VEX, QUENUEVY, TIUN
Tou deixtyn. O napevieoelc dev delyvouy tn oelpd mov Yo YIiVouy ol UTOAOY!L-
opol, aAAd to 100 eapuolovtal oL TEAECTES. XTO TEOXEIUEVO TAPAdELYRA, O
TeEAEOTAC ++ elvar petadepatixdc, dpa TpdTa Yol TAPOVUE TO TEQPLEXOUEVO TNC
Yeonc UVAUNS Tou Oelyvel o deixtne px xatl petd Yo avindel o deixtne. Av
VENQUE TTPWTA VA AVEACOVIE TOV OEiXTN %ol UETA VA XAVOUPE TNV Avapoed,
Enpene va Yeddoupe * (++px).



e Av ol pi, pc xou pd elvar deixtec (o€ int, char xot double,

aVTlOTOLY L), Ol TTARUXATW EVTOAEC elval ATOADTOC VOULUES:

pi = pit+3;
pc —= 4;
pd = pd-2;

H npdoteon oe (agalpeon and) éva delxtn p ploc otadepdc
n, HeTOBAAAEL TOV OelxTr WoTe va dellel n Y€oec uviunc
(6t n bytes), ueyédouc 660 aUT6 TOL TUTOU BEBOUEVLY TIOU
oelyvel 0 delxtne, mo Yetd (mpwv). Av ot int, char xot
double eivar Twv 4, 1 xow 8 bytes, avtlotorya, téco Yu
uetaBAndolv ol delxtec pi, pc xou pd; *

e Mia oAb cuvndiouevn yenor Twv dexT®Y elval otV
TEPIMTWOT TOU VEAOVUE HATOLOL GUVARTNOT) VoL ETLOTEEYEL
xdmotal Ty (N Xt TEPLOCOTEPES), OYL OOV ETLOTPEPOUEIN
T 0TO GVOUQ TN, AAAG ETULOPMVTAC OTIC UETABANTES TS
CUVAETNOTC oL TNV xdAiece. Tote, N xahodoa cuVAETNOT
TEETEL VO TERACEL GTTV XAAOLUEVT T dtebluvoT ulog
UETABANTAC TNE, otV ornola 1 xahouuévn Yo yedel TNy TLUA
TIOU TEETEL VO ETULOTEEEL.

o Ocwpriote T0 €€hc TEOBANUa: Oflouue va ypadouue uia
CUVAETYNOY) SwWap, ) OTolo Vo AVTAAASCOEL TA TEQLEYOUEVQL

OLO AXEPAULWY UETABANTOV.

12, -4 xou -16, avticTolyo
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o 'Eotw 6Tt yior var avTahAdEoue TIC TWES TWV AXEPOLWY
UETUBANTAOV a xot b npotidéueda Vo XAAECOVUE TN
cuvdptnon swap(a,b), tnv onola £youue oploel we e€hc:

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

temp = X;

X =Y;

y = temp; }

Mol elvar Addoc autd;

o Il Vo ypdogaue tn cwoty swap; ‘Etou:

void swap(int *px, int *py)

{ int temp;
temp = *px;
¥PX = *Py;

*py = temp; }
Kot madg Yo tny xahodooue yia vo avTaAAGEOVUE TIC TUIEC
TwV YETABANTOY a xou b; P

o Ko yioti ypetalduaote tn yetaBAntr temp; ¥

Y"Eotw 61t mpy xahéoouye Ty swap(a,b), ot Tiuéc TwV HeTABANTOY a xal
b eivar 5 xau 8, avtiotoya. Téte, ovotactind xalolye swap(5,8), dnhadr ot
TUTXES TULPAUETEOL X XL ¥ TNG SWap, TOU EVAL TOTUXES/AUTOUATES LETABANTES
Yol TN ouvdpTtnom, Talpvouy T TIWES 5 xot 8, avticTolya, aviaAAdcoovTol
HECA OTNY SWap oL TILEC TWY X XA ¥, AAAL ot peTaBANTEC a %ot b tng xaholoug
ouvdpetnone dev ennpedlovtal xadoAoL A TNV AAAAYH AUTA.

B swap (&a, &b)

YT tov B0 Aéyo mou ypeetalbpaote éva telto mothpt av 9éhouue va
AVTAAAAEOVUE T TEPLEYOUEVA DVO AAAWY TOTNELOVY, EXTOC XL AV ElpacTte Ta-
yudaxtuloveyol (:-).
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ITepi avdyvwong axepaiwy (xow oYt Lovo)

o Meéypl otyune, dev yvwplCaue xdnolo ebypnoto 1eomo va
ota3dcouue evay axépato Yéoa and eva mtpdypauua C. Twpa,

UE TN YENHOT OEXTAY, AUTO ElvaLl EPIXTO.

o H mpdtunn BiBAoInrn eloddou-e€bdou e C mopeyet o ™
cuvdptnon scanf, mou elvar 1 “adeAP’ cUVAETNOT TNC
printf, xou ye TNV omolo uropolue vo dafBdcouue and TNV

elcodo evoc mpoypdupaToc dedouéva Tpoc enelepyaotia.

e H scanf cuvtdooetan e aviiotolyo 1p0m0 auTO) TN
printf, OnAady) oTNV TEWTN TAPAUETEO dlvouuE uia
cUUBOANOCELPY TOU TIEPLYPAYEL TL TOTIWY DEDOUEVAL
OXOTELOLUE VL OLaf3dGoupE xaL UE Tolov TPOTo. Ol EMOUEVECS
TAPAUETEOL AVAPEROVTAL GTO ToU Yot QUAXY VoLV oL TIWESC TTOU

oLaBaoTNHaY.

e Moévo IIPOXOXH! Eneldy) ) ouvdptnon scanf npdxettor vo
EMOTEEPEL OTY) CLUVGPETNOY OV TNV XAAECE HATOLES TUEC,
oTic avtioTolyec nopauetpouc AEN Balouue Tic yetofSAnTtéc
oTic onolec VEAouue var QUAAYTYOUY Ol TWEC AUTES, AAAS
oeixtec otic weTafAnTec avtec. Elvon o (dlog axpBune Aoyoc
Yior Tov oTolo TY) CLVEETNOT) swap TNV XAAOVUE CaV

swap (&a,&b), 6mou a xat b elvon axépatec yetaBAntec.
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o Ilopddetyuo:

int id, ramk, *prank;

float salary;

prank = &rank;

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

printf ("Please give salary: ");

scanf ("%f", &salary);

o H avdyvwon Tiuody yia tny axepoto hetoBAnty id xan
UETUBANTA %vNTHC UTOOLOTOAAC salary yiVETal TEPVOVTIC
oTIC ouvapThoelc scanf delxTeg OTIC UETABANTES AUTEL.
‘Ouwe oty mpwtn scanf nepdoape TNy OLa 0 weTaBAnTA
prank, agoO auty| €yl HiOn optoVel cav delxtng oe axépato.
BéBoa, ot cuveyELa, ylor va ovopepUoLUE GTNY TLUY] TOU
ota3doaue, auTtd TEETEL Vo YIVEL HECW TOU TEAECTY) EUUECTC
avapopdc, dnhadh *prank, ¥ uéow Tnc YeTtoPAnThc rank. *

o O mpodiaypagéc %hd xou %E otic scanf umodetxviouy 4Tt oL
TWEC Tou Vo dLafaoToly elval axEpALES XoL XYNTAC

UTOOLAOTOATC, avTioTolya.

o Ymdpyouv xat dAREC TpOOLAYPAUPEC oL UTopEel Vo
YenoLomonuoly ylo avayvwo) Twy and Tny scanf,
XIS xoL HATOLEC EVOLUPEPOVTES BUVATOTNTEC TTOU
TapEYovTAUL antd T cuvdptnon. Lo nepiocdTepa, “man
scanf” 1 6tav Yo avagepolue avahuTIXOTEQN OTLC
cLvVaPTHoEL TNE TEOTUTNG BIBAoUXNC €l06B0U-e£600L TNC
C.

Y Qo unopovoape va elyaue ano@lyYel THY EVTONY prank = &rank;
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ITivaxec

o 'Otav 9éhovue otny C va yelptotolue €va cUVOAO and
oedouéva (Blou TOToU Pe eviaio xat YeEVIXO TEOTO, opllovue
eval Tivaxa cuyxexpluévou ueyédouc yior T QUAAEN TwV
OEDOUEVWY QUTWV.

e Me tn 0Hhwon
int myarray[20];

opilouye €va HovodldoTaTo Tivaxo axepalny UE dvoua
myarray oTov omolo umopoly va @uiaydoly To ToAd 20

axepateg Tpec. To 20 elvan n didoTtoor Tou mivaxa.

o TEvac nivaxac anolnxedetal 6T WAUN OE GUVEYOUEVEC

TdvTo YEoELC.

o Mcoo 010 TPOYPAUUE UAC, UTOPOVUE VO AVUPEQOUACTE OTA
otolyelo Tou Tivaxa myarray, mou €yel oploTel ue OLdoTAoN
20, ooy myarray [0], myarray[1], ..., myarray[19].
I'evixd, yue to myarray[i] avagepopoacte oT0 GTotyelo Tou
nivoxo myarray ue deixtn® i, 6mou to i umopel va etvou
XATOL TARACTACT), O)L HOVO oTadepd ¥ UETABANTY, 1) oTola
TpwTa Yo armotiunvel xow yetd Ya yivel n mpoonElaor Tou

otolyelov myarray [i].

*Tlpocoy® otnv oporoyia! Tov bpo “dBeixtnc” €d®, TOV XENOLLOTOIOVUE
oav eEAANVIXA anddoon tou Ayyhxol “index”. llpdxeiton yio deixtn wivaxa.
O deixtec Opwe mov eldaye oty npoNnyYolUevy evotnta elval delxtec dlevdiy-

’ L7 «“ : 9 z
CEWY %Al AVTIETOLY0UY 6ToV AYYAixd bpo “pointer”. T'ia tn cuvéyeta, dev Yo
xdvoupe Wtaitepn Avapopd, 6TV XPNOCLLOTOIOVUE TOV 0po “deixtng”, ot ol
ex0OYN avapepduaote. Oa TPOXVTTEL AUTO 0XOAA ATd TA cLUPEALOUEVA.



o Av 7y dudotacr evoc mivaxa etvan N, ol delxtec Twv ototyelwy

TOL xupatlvovtal amo 0 ewe N-1.

e Ilpocoy" 610 xhaowd Adoc mou yivetor GTov
TEOYPUUMATIONS UE TN OLaryelplor mvaxwy! Andnepa
TPOCBaoTC EXTOC TV 0plwy eVOC Tivaxa 0ev elval duVATOV
Vo Olory Vwodel and Tov UETAYAOTTIOTY], UE CUVETELXL VO
TeoxOdeL coBapd TEOBANUA xuTd TNV EXTEAECT) TOU
TEOY EOULUATOC.

e Eivou evdivn tou npoypapuatioty| va e€acpaiicel 6Tt dTay
OTO TEOYEAPUA TOL Xdvel TpdoBacn oto otolyelo x[i],
omou o ivaxoc x €yel optoVel ye didotaon, €otw, 100, Téte
To 1 0ev Ya Exel Ty wxpeodTepn and to 0 ¥ yeyadltepn anod
T0 99, 6Ty yiveTtaw n avagopd oto x[i]. AN ...

270 Unix, yio mopddetyua, Yo tdpouue Vo UeYOAOTRETES
“Segmentation fault” ¥ xavévo “Bus error” xutd tnv

7

EXTENECT) TOL TPOYpEAPUATOC. *

YButuyde, dnhady, yiati o dAha tpoypapuatiotixd tepiBIANOVTA, Uno-
pel vau unv €xovpe xapio €vdelln yia To mpdBAnua, xar va vouilouye 6Tt 10
TpdYpaupd pog elvat cwotd. BéBota, yia va elpacte dixatol, axduo xol 6To
Unix ynopel, 0e xANOIEC TMEPINTWOELS, VA UNY TAPOUUE xdrmota €vOelln Ot
Exouue xdvet Addoc drayxelptone uvnune xatl va voullouvue 61t T0 mpdypaupd
Hog BouAelel cwoTd, eV avtd Va xdvel Ao avt’ AAA®V.
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o Trdpyel TOAD GTeEVH) OYEOT UETALD TV TUVAXWY XAl TV
otV Otevdivoewy otny C. Ouctaoctind, To dvoua evoc
mivaxa elvon evag otodepdc OelxTnC 6TO TPWTO CTOLYElD TOU

VoL

o [l TaPAOELYUA, oV EYOVUE OploEL EVaY Tivaxa a, TOTE M
exgpoon *(a+i) elvon loodOvoun e tny alil. Ouolwe, xau

oL exppdoelc a+i xow &alil elvar loodUvapec.

o Av &’ éva Oelxtn pa, Tou Oelyvel oe GTolyEla (Blou TUTOU UE
ToV TUTO TV oTolyelwy eVoC Tivaxa a, avadEcouUE ooy TN
1 dtevduvon Tou TEToL, 1| xdmolou dAhou, otolyelov Tou
mivaxa, ot exgpdoelc pat(N), 6mou (N) elvar axépota
TAEACTACT), elval VOULUES W DEVUVVOELS YLO TTEOCTEANCT)
TV ototyelwv Tou mivaxa, apxel va £youue e€acpaiioetl 6T

oelyvouv uEca ota dpLa Tou Tvaxa.

o Ernilong, unopolue tov delxTr pa vor Tov aUEAVOUUE 1) VAL TOV
UELOVOUUE, XA, YEVIXC, VO TOV TPOTOTOOVUE, xatd BoVinon
(m.x. pat+, ——pa, xAr.), ndvta U6 TNV TEolnddeon 6T
UECW TOU TPOTOTOLNEVOL Oelx TN Vo TEOOTEAAUVOUUE

ototyelo Tou Tivaxa eVvTog TV oplwv Tou.
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o Ilopddetyuo:

int i, al[8], *pa;

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

pa = &al[0];

al6] = x(a+4);

*(pa+3) = al[5];

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

*((++pa)+5) = alll;

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

) \7 pbp

) 1 4 9 16| 25| 36| 49

aol a1l a2l a3l a4l abl a6l avl

Iota o etva Tor TepLEOUEVAL TOU TvaXaL & UETE TNV

EXTENEDT] TWV TOPATAV®W EVIOADV;

o Ilpocélte 6Tl evd GTO TPONYOVUEVO TIOEADELY UL,
TEPOTOTIOLOVCAUE TOV OEXTY) Pa, AuTO OEV UTOPEL Vo YiVEL Yo
TO OVOUO TOU THVOXOL, TTUPOTL EIVOL ETULTPETTO VU
Yenotonoinel ocav detxtne (m.y. *(a+4)). Aniady,
amoyopelETOL Vo Ypdpouue at+.

4.1, 4,25, 1,25, 16, 1
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o Meowec gopec, YEhovue va oplooupe pla cuvdptnon, N
onola va enelepyaletor To otolyela evdc mivaxa. Puoixd,
ulor Ao elvar va €xel dnAwiel o mivaxac e€wTepinde, omoTe
unopel va yivel 1) emxolvwvior He TNV XaAoUGo GUVEETNOT
TOAD oA,

o Eivor miavd, duwe, yior dldpopouc AOYoUC, xuplwe yio Vo
elval 1) cLUVEETNOY PAC YEVIXAC Xphone, va UEANouUE Vo
TEPACOVUE TOV TUVAXA OTY) CUVAETNOT] CAUV TUEAUETEO. TNV
TEQIMTWOT) AUTH, ATADE TEQVANPE EVA OEIXTYN GTO TEWTO
otolyelo Tou mivaxa xou, HECW AUTOU, 1) CLVEETNOT) UTOEE!

VO TPOGTEEANCEL OTIOLOONTIOTE GTOLYELD TOU.

o Ilopdderyua:

main ()

{ int x[50], =*myp;

--------------

--------------

void myfun(int *px)
{ int y;

--------------
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® 270 TPOTYOUUEVO TOEADELYUAL, 1) XANOT] TNC CUVAETNONG
myfun and tny main Yo ynopoloe va elye yiver xal cov
myfun (x), OnAody| VoL TEPACOVUE TO GVOU TOU TVAXAL,
ooV, OTWC YVwelloLUE, To dvoua auTH elval OLCLACTLIXE

£VOC OEXTNG OTO TPWTO oToLyElo Tou Tivaxa.

o Av elyoue avaléoel otov delxtn myp T diedYuvon Tou
T TOoL oToyelovu tou Tivaxa (myp = &x[0] 7, .odlvapa,
myp = X), Yo UTOpOUCUUE VO XAAEGOUUE TN GUVEETNOT Xl

ocav myfun (myp).

o Av Uéloupe Vo TEPACOUUE OTN CLUVAETNOT] VALY UTOTVAXAL
TOU apPyxoL Tivaxa, and €va oTolyelo xaL YETA, Vo
UTOPOVCUUE VO TNV XAAECOVUE UE TARAUETEO TT) dlebuvoT)
Tou oTolyelou auTol. o ToEddeLYUa, oV EYOUUE XdveL
TpwTa TNV avddeon myp = &x[2] ye tnv xAjon myfun (myp)
(i an” evdeioc myfun(&x[2])), n ouvdptnon myfun Yo “det”
EVaY Tvaxa UE TeWTo oTolyelo To TElTo TOU aEYLXOV.

o Enilone, otov oployd tneg ocuvaptnorne, Yo unopolcaue yio
TUTULXY, TIoEdUETEO Vo Bdhovue To int px[], avtl yia To int

*px. Elvat aroldtwe toodivaua.



Iotoypappa CUYVOTATWY YEAUUATWY OTNY E(C0L0

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

#define YAXISLEN 12 /* Y-axis length */
main()
{ int i, j, ch, total;
int letfr[26]; /* Letter occurrences and frequencies array */
for (i=0 ; i<26 ; i++)
letfr[i] = 0; /* 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’) {
letfrch-’a’]++; /* Found lower case letter x*/
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]l = (int) ((100.0*letfr[il)/total+0.5);
printf("%s", (letfr[i] > YAXISLEN) ? "~~" : " m); /* If i-th */
/* letter frequency exceeds Y-axis length, print "~~" x/
}
printf("\n");
for (j=YAXISLEN ; j>0 ; 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" x/
printf("\n");
} /* Print X-axis and letter labels */
printf(" +----—---——mmmm \n") ;

printf("  AaBbCcDdEeFfGgHhIiJjKkL1MmNnOoPpQqRrSsTtUuVvWwXxYyZz\n") ;
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% gcc -o histogram histogram.c
% ./histogram < histogram.c

12|

11] XX XX
10| XX XX
9| XX XX XX XX
8| XX XX XX XX XX
7| XX XX XX XX XX
6xx XX XX XX XX XX XX
5|xx XXXX XX XX XX 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/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
5lxx 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|XxX XXXXXXXXXX XX XX XXXXXX XXXXXXXX XX
1 XXXXXXXXXXXXXXXXXKX XXXXXXXXXXXX XXXXXXXX XX
+ _____________________________________________________

AaBbCcDdEeFfGgHhIiJjKKkL1MmNnOoPpQqRrSsTtUuVvWwXxYyZz
h




Auvopixy) BECUELOT UVANG

o Ot mivaxeg elvan €va TOAU ypriowo epyaieio oe xdide YAwooo
TpoYEapUATIoON0D, doa xat otny C, ylo T Otayelpion ue
evialo TPOTO EVOC GUVOAOU ATO OUOELDT Oedoueva. To
Baowd TEOBANUA, OUWS, UE TOUC Tivaxec elvat OTL TPETEL Vol
£YOLUE OPLOEL TN OLACTACT) TOUC HECO CTO TEOYPOUMUL,
BaCovtac €10, XATA TN PACT) TNS CLYYEUPHC TOU
TEOYPAUUATOC, EVA 6plo 6T0 TANIOC TV dEOOUEVWY TTOU

UTOPOVPE Vo amoUTMEVCOVUE OTOV THvaXaL.

o Av oploouye TN BLEOTACT) EVOC TUVAXA OYETINS UiXeY),
XAVOUUE OLXOVOULOL OTT) WVAUT XATE TNV EXTEAECT) TOU
TEOYEQUUATOC, AAAS QUTO EYEL TOTE TEQLOPLOUEVES
duVATOTNTES. AV 0plCOVUE TN OLAGTUOY TOAD UEYEAT), UTOPE!
TO TEOYPEOUUS YA VO YELPLOTEL Xal TEQLOCOTEPO DEOOUEVAL,
AN YivETAL OTATAAT OTN UVAUT O6Tay BeV YpelaldUaoTE Vo

eneepYAOTOVUE TOCO TOMAS DEDOUEVAL.

o To Wavixd Ya HTay T0 TEOYEUUPE LoC VoL UNV OECUEVEL
uviun €€ apy NS, dARA Yo TO XAVEL AUTO BUVOULXE, XAUTA TN
PACT) TNC EXTEAEOTC, AVAAOYA UE TS aVaYXES Tou. Autd,
ELTUY WS, Elval EQLXTO.

e H ouvauxy| dcouevon uviung yivetow o” eva yweo mou
otayetplleTal To TEOYPAUPA, 0 OTOlOC AEYETAL CWPOC, Xl
elval OLPOPETIXOC ATd TO CTATIXO YWEO GTOV OOl
pUAGCGOVTUL Ol EEWTERXEC UETABATNTAC xou TN oTolBa oTny
onolat QUALCCOVTOL Ol AUTOPATEC UETABANTES TWV

CUVOPTNCEWY.



o Yty C, n duvouxn déopevon uvhunc yivetol (xuplog) Héow
TNC CUVAETNONG

void *malloc(unsigned int size)

o Kolwvtog tny malloc pe mopduetpo evay axépato size,”
aUTH OEcUEVEL GTO CWPO size cuveyodueva bytes xat

ETLOTEEPEL OTO OVOUA TNG £VAL OEXTN OTO TEWTO AT’ AUTA.

e O oelxtne mou emoTEégel N malloc delyvel o TOTo void,
0NAa0Y) 0TOV XEVO TUTO, Aol OEV TNV APOopEd TL TUTOU

oedopeva Voo QUAGEOULUE GTT UVAUY] TTOU DECUEUCE.

e Av, vl xdnowo Adyo, nmalloc eV UTOPECEL Vol HECUEVOEL
N WVAUN Tou e CnThONXE, ETLOTEEPEL GTO GVOUL TN TOV
xevo oelxtn NULL. IIdvta, 6tav xaholue tnyv malloc, mpenel
VoL EAEYYOLPE av pac eTéoTpede delxTn OLdwopo Tou NULL

XOL UETA VO TTROYWETICOVUE.

o Emedr) to mAdoc twv bytes mou yernowonotodvTat yLo ™
POAAEY OEDOUEVWY xdToLoLU TUTOL UToEEel Vo dLapépel YeTald
OLOPOPETIXWY UETAYAWTTIOTWV, AELTOURYIXOY CUCTTUATWY
Xl EMEEEQYATTOY, YLoL VoL €IVOL TOL TIEOYPAUMUATS oS
UETAWEPOLUA, TO TAidoc Twv bytes mou {ntdue and tny
malloc vo 0ecueloEL TO OlVOUUE UECK TOU TEAEOTY| sizeof.

% ¥tov tuTxd oplopd Tng malloc, o TUTOC Tou size elvar size_t, aAAd

aUTO TpaxTixd elvol unsigned int.
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o H éxgpuon sizeof ((1Umog)) €xel cav tur 10 TARYOC TV
bytes mou arnattoVvTal 0T cuyxeXEWEVT Lhonoinon tne C
v va @uharydoly dedouéva Tou o TOTOC Toug elval (throc).
[ TopddeLyua, he To TapaxdTw TUNUO TEOYPAUUATOS

int n, *p;

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

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

if (p == NULL) {

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

return;

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

OECUEVOUUE DUVAULXA YWEO GTO GwEO YioL Vo @uiayYolv n

AXEQALOL.

Ytnv npo ANSI C enoy), o delxtne mou enEcTpEPE 1
malloc (tOnou void *) énpemne TEMOTA Vo TPOCUPUOTUEL
GTOV XATAANAO TOTO OelxTn Xou PeETd va avateVel o
ueTaBANTA. AnAadr tnv xAon tnc malloc 0T0 TUEATAV®
TUAUOL TEOYEAPMUATOC Vot TNV YRAUPAUE CALV:

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

ITA€ov, xdtL T€Tol0 Oev elvan anapattnTo xon, yior TNV

axp{Bela, 0ev cuvioToTal.
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O teheotrc sizeof umnopel va ypenoipononiel elte cav
sizeof (nopdotaon), eite cav sizeof ((napdotaom)),
OTOTE AUTA N ExpacT EYeL ooy TR To TANJOC Ty bytes
oL amattoVTAL Yo Vo QUAAYVEL 1 (tapdotaom), T.Y. TO
sizeof buf elvar 20, av €youue oploel char buf [20].

ITPOXOXH! 'Otav decyedouue duvotxd uviun, etvor
eLUOVY OIXY| LAC VAL TT)V ATOOECUEVOUUE OTAY OEV TNV
YEeLCOUaOTE.

H anodeoycuomn uvhunc mou €yet deoueudel duvouixd yiveto
UE TY) oLVAETNOT

void free(void *p)

H mapduetpoc nou nepvdue otn cuvdptnon free elval £voc
delxtne mou yac elye emtotpéderl xdnota malloc.

Elvo moA0 coBopd Ao o’ €va mpdypouud, Vo 0ECUEDOUUE
OUVOULXE VAU XOUL VO UMY TNV ATOOECUEVOVUE OTAV OEV TNV
YEELCOUACTE.

Extéc and tnv malloc, umdpyouyv xot 800 GAAEC
CUVOPTACELS Yo duvaxr déouevon uvhunc (n realloc xou
n calloc). Eivat mo ondvia yenowonotobuevee and tny
malloc. Méow tnc evioAric man, umopel vo uddel xavelc
TEQPLOCOTEPES TANPOYOPLEC YU AUTEC.

‘Otay 6" €va TedYPAUUA YETOLWOTIOLOVUE CUVAQTACELS YLd
OUVAMLXT| OECUEVUOT] XAl ATTOOECUEUCT] UVAUNG, TIEETEL VoL
EYOVUE CUUTERLAAPEL oTNV apyh To apyelo emxepaiidog
stdlib.h. Aniady:

#include <stdlib.h>
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® X.c OYEOT UE TA TPOBANUATO TOL dNULOVEYOVYTOL OTAY
oplCouye pe oTATIXO TEOTO TUVAXES YLAL VOl DL ELPLOTOVUE
eval COVOAO ATO OEDOUEVA, AVTL VO XEVOUUE OUVAULXY)
OECUELOT) UVAUNG, Vo TpETel var avagepouue 6Tl oty C
UTBEYEL XAl 1) BUVATOTNTA Vo oplcouue Tilvaxeg Ye UETABANTY
OLBOTAOT), Lot TULEBOELY AL:

int arrayl[n];

Puoxd, Tewy and N ONAWOT) AUTH, OTNY axEpatd UETABANTA

N TEETEL VA £YOVUE OWOEL TWUY).

O Boowde meploplondc ToL UTAEYEL 0T OHAWOT TUVAXWY UE
OLBOTAOT TOL OEV Elval YVWOTH XATA TN QACT, CUYYEAPHC
TOU TPOYEAPUATOC, elvar OTL umopel va Yivel yia mivaxeg mou
elva avtoépatol, dnhady| Tomxol uéca oe cuvapThoelc. Aegv
unopel va yivel yio tivaxec mou YéAouue var Toug oploouue

OTOV OTATIXO YWEO, EEWTEPIXE TV CUVAPTACEWV.

Y xave meplntwon, elvol XahOTEPT TEOYPAUUATIOTIXN
TOXTIXY, OTAY VEAOVUE VoL OECUEVCOVUE DUVAULXS UVAUN,
autd va yivetal uéow malloc xou OELXTOV, TOPC UE TUVAXES

TOU 1) OLACTACY] TOUC ELVaL TTUEOUETELXY).

Eniong, va emonuoaviel ot 1 duvatdtrta yiow tivaxeg pe
TAPAUETELXY OLAGTAOT TPooTéUNXE 6To otavTapvTt Tnc C Tto
1999, omdte TAALOTEPOL UETAYAWTTIOTEC OEV TO OEYOVTAL.
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YvpPorooelpeg

o Mia cuyfoloceipd 1) ahpoprduntixd elvon evag mivaxag and
yapaxthipec (0edouéva tonou char). O yapoxthpac *\0?,
cav ctolyelo Tou mivaxa, delyvel To TENOC TTC
cuufolooelpdc xot elvol amoAITWS ATaEAlTNTOC YLoL VoL
UTopoLY Vo AetToupyRoouy oL cuvaptrioelc BIBALUAXNC Yo
TO YELPLOPO OUUBONOCELPMY.

o Aoyw tneg dueonc oygone HeTAlD TUVAXWY Xl OELXTWY, OF
ula oupBolocelpd uropolue va avapepYolue XoL UE EVOL
oelxtn (tOmou char *) mou OelyVEL GTOV TEWTO YoPAXTHEN
TN oupfBohooelpdc.

o Mcoo o €va npodypauua, UTopoVUE U Vo GUVTOUO TPOTO Vo
avagepdolue oe ulo cuufolocelpd yior TV onola yvwellouue
TOUC YOPAXTHPESC TIOU TEPLEYEL, TEPLXAElOVTAC aUTOVC TOUC
Yapaxthpec uéoa oe " (ywelc to *\0?). Iopdderyyo:

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

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

\

mess:

e Ot ouuohOGELREC TIOU TEPLEYOVTAL HECO O EVOL TEOY QAU
PUABCCOVTUL OE WOLATERO YWEO. Axdua ot oy OV
cuoyetilovtal queca Pe xdanolec PeTaBAnTéc TUmou char *,
OTWC elvat, YLor TOEADELY U, 1) TEWTT) TUPAUETEOC OTAY
XOAOUUE TNV printf, o HETAYAWTTIOTAS TAVTO ONULOVEYE!
avtiotoryouc delxteg, avalétel ¢ autolg TIC dlevlivoELC
TWV TEOTWY YALAXTAPWY TwV CUUBOAOCELOMY XL OTN
cuvéyela Tic yelplletal UECW TWV BEUTOV AUTWV.
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o Extéc and v apyxonolnon evog 0elxtr oe char ye ula
CUUBOANOCELPY, OTIWC HAVUUE UE TNV EVIOAN

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

UTOPOVUE VO AOYLXOTIOLCOUUE XAl EVOL TVAXOL YARAXTAEWY
ue ulo ouufBoloocelpd, we e&hc:

char arrmess[] = "How are you?";

Aev undpyel AOyYoc Vo 0plCOUUE BLACTACY YLo TOV Ttivaxd
arrmess, ytatl auth utoroy(CeTal autépaTa amd To TAKUOC
TV YopaxThewy TN cudfBolrocelpde (ouv évay, AdYm Tou

’\O’)

o Mio ouotmdnc dlawopd PeTAE) TV TAPATAVL EVIOA®DY, elval
OTL 1 ueTaBAnTY) mess elvon delxTng Tou apyLxonolUnHe ue
TN cuUPorocelpd Tou YEAOUUE, GTY) GUVEYELD, OUWS, UTOPEL
vor aARGEEL TN, oV YpeldlETaL, £V TO OVOUN TOU TVOXOL
arrmess, ou enlong apyLxomoljinxe ue ula cuuBolooelpd,
Aettovpyel, QUOXE, xal WS OEXTNC, UOVO TOL OEV ETULTPENETAL
vo petaBAnUel.

o I 0cltepn ovolwdTE dlaopd elvar 6TL deV UTopolUE Vo
AANGEOVUE TO TEPLEYOUEVO, ONAADT TOUC YAUPAXTARES, TNC
ocuuBorocepdc "Hello world!\n" mou Oelyvel apyixd o
OelxTNnc mess, TUPOTL UTOPOUUE Vol AAAGEOVUE TNV T TOU
(Blou Tou BElXTY, EVE PUTOPOVLUE Vo AANGEOUUE TOUC
Yopoxthpec Tnc cuuforooelpdc "How are you?", mopdtt

0EV UTOPOVUE Vo AANAEOUUE TO arrmess.
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e O ouufohooelpéc elvat €va TOAD Yprowo gpyaieilo yia Tov
Tpoypapuatiopnd oty C, vy autd n npdTunn BB N tne
YAWOGUC TOPEYEL Ulot OELPd Amd CUVUPTACELS YLl T
olayelplon Touc.

o ‘Otav ypnowonoloVue 0" Vol TEOYRAPUO CUVOPTHOELS YL
otayelpton cLUBONOGELPWY, TEETEL VoL EYOUUE CUUTEPLANSEL
otnv apyn To apyelo emxepaiidoc string.h. Anhadn:

#include <string.h>

o Mepiéc and Tic cUVOPTHOELC AUTEC elval:

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

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

o H strlen emotpepet To unxoc tnc oupBolocelpdc s (ywplc
10 Tehx6 ’\0?). &

o I strcpy aviiypdgel tn cuuBolooelpd s2, uEypl XL TO
teAxd ’\0’, ot ouufBolooelpd s1, TNV onolol EMOTEEPEL XU
GTO OVOUS TNC.

o I strcmp cuyxplvel Tic cuyBoroocelpec s1 xat s2 byte npoc
byte xoL emoTEépet €vay ax€pato YeTixd, UndEV 1N apvnTxo,
avdhoya av 1 cupBolocelpd s1 axolouvdel (ahpafntixd),
TautiCetan 1) mponyelton tne ovuBorooelpdc s2, avtloTolya.
H oOyxpion yivetan pe Bdorn toug ASCIT xwdixolc twv
YOEOXTAPWY TWY GUPSBOAOGELPWV.

OL'E 7 ’ / ’ ’ . ’ 7
TUONUWS 0 TOTOC EMLOTPOPAC TNS OLYVAPTNOTC elval size_t, aAAd avuTodC,
npaxTixd, elvol unsigned int.



H strcat npocaptd eva aviiypago tne cuufBolooelpdc s2
cTo T€hoc e s1, daypdyovtac Tewta To *\0’ tneg s1, xon

ETLOTEEPEL TO ATOTEAECUA XAl GTO OVOUL TTC.

Kdmolec amd Tic TUTIXEC TUPAUETEOUS TWV CUVARTHCEWY YL
otayelpton oupBolocelpty €xouy dnhwlel cav const yio va
emtonpavdel 6t oL avtiotolyec cupBoloceLpec dev Ya
UETABANUOUY amd TIC CUVAPTHOELS.

Ot cuvapthoelc Tou dnuovpyoly véee cupBolocelpée (T.y.
strcpy, strcat) dev avohouBdvouv xat TN SEcuEUOT
uvAune o T @OAalY, touc. Eivan eudivn tne xahodoac

CUVAETNONG VO TO XAVEL AUTO.

T ey oLy %ol AEXETEC AANEC EVOLAPEQOUCES XL YPOLIES
cuvapThoelc dlayelptone cuuBolocelpwyv, OTwe oL strncpy,
strchr, strstr, xAn. H evtoAr man elvon €va ueco yia va
uaiel xavelc teplocdTEpEC TANPOYopPleC YU AUTEC.

Kdmoteg miaveg vhonooeig: *

char *strcpy(char *sl1l, const char *s2)
{ char *orig_s1 = si;
while (ksl++ = *s2++);

return orig_sl; }

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

{ for ( ; *sl1l == *s2 ; sl++, s2++)
if (! *xs1)
return O;

return *sl - *s2; }

*TIo¢ Yo vhomotovoaue Ti¢ strlen xol strcat;
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IIivaxec dstxttdV xol OEIXTEC OE OEIXTEC

o 'Onwe unopolue va €youue mivaxec axepalwy, mivaxec
TEAYHATIXOV ApLIUOY (XVITHC UTOBLACTOANC, ATATC 1
OLmATic axp(Betac), N mivaxes yopaxthpwy (cupBolocelpec),
£toL umopouue va oploovue oty C xat mtlvaxec detxtv.

e Me tny (Ot Aoy Tou T0 GVoud EVOC THVAXA GTOLYEIWY
Xdmolou TUTou unopel va Yewendel (oyeddy) toodivauo ye
£val 0ExTY) o€ oToLyelol TETOL TUTOL, ETOL XL TO OVOU
evoc ivaxa 0TV avtioTtoyel o €va delxtn oe Oelxtn ot

ototyelor Tou TOTOL Tou Belyvouy T oToLYEl TOU TlvaxaL.

o Ilopdderyuo:
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 NO_MEMORY_AVAILABLE; }
for (i=0 ; i<3 ; i++)
for (j=0 ; j<i+2 ; j++)
*x(px[i]+j) = ixj;
ppx = pX;
for (i=0 ; i<3 ; i++) {
for (j=0 ; j<i+2 ; j++)
s += *x(*ppx)++;

ppx++; }

How Yo elvo 1 Ty TNe YETABANTAC S YUETE TNV EXTEAEOT
TWY TUPATAVG EVIOAGDY; &
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Oplopata Yeopig EVIOA®Y

o ‘Otav exteholue €va TpdYpouud, VEAOUUE VO EYOUUE, XATA
TNV XANCT] TOU TEOYPAUMUATOS, T OUVATOTNTA VoL OIVOUUE OTN
YOUUUY) EVIOA®Y XATOLL 0OpIGUALTA, TOL OOl VO UTOPOLY Vo
TEEACOLY GTO TEOYPUUMAL, Yia Vo To ETEEEPYUOTEL
XATAAANAQL.

o Yty C, n duvatdTNTU OPLOUETWY OTN YEUUUT EVIOADY
TOPEYETAL MECW TWV TUTILXWV TOEUUETEWY TNG CLUVAETNONG

main.

e OpiCovtac tny main ye 600 Tumxéc mopauéTpouc, pia
axgpatal, CUVAUWS PUE OVOUN argce, xou Ulo Tvaxo DEXTWY OF
YapaxThpec (1 Oelxtn o delxtn og YopaxThApeS), cUVATWLC
UE OVoUd argv, UECA OTr CUVARTNOY], UTIOPOUVUE VO EYOUUE
TpdofacT ota oplopata ue To onola XARUNKE TO TEOYEAUUMUOL

OTN YPOWUUY) EVIOATC.

o Av éva exteléoluo mpdYpapua myprog xAndel cov
% ./myprog first 241 third
XolL 1) cLVGETNON main Tou TEoYEAUUATOC ExEl oploVel cay
main(int argc, char *argv[])
TOTE, YECO GTNV main, n uetaBANTY) arge €yl tny Ty 4
(600 Ta OplopaTa GUY TO GVOUN TOU TPOYPAUUATOS) XAl OL
oeixtec argv[0], argv[1], argv[2] xou argv[3] delyvouv

oTNV apy N Twv cuyfolocelpwy " . /myprog", "first",
"241" xou "third", avtictouya.
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O deixtne argvlarge] (oto nponyoluevo mopddetypa o
argv[4]) elvow o xevée deixtng, NULL.

H deltepn Tuminn| mopduetpoc tne main ynopel vo optovel

elte oov char *argv[] elte cav char **argv, .codUvaua.

‘Otay ©Amoto 6pLoPa OT1 YPOUUY EVIOA®Y EVAL AXEPULOC
APLIUOC, UECU OTO TEOYPUUME oS, XATA TEoo TiavoTnTaL,
Vo UaC EVOLAUPEREL VAL EYOVUE OLaUESLUT TNV aerdunTien Ty
ToL aprduol, oyt amthwe T Ynela Tou cav pia cuuohooelpd.
H petatpony) ulac oupBolocelpdc mou ta ototyelo Tne elva
oexadd Pnela otny avtlotolyn aptduntinr Tur yivetol Ue
TN CLVAETNON

int atoi(const char *s)

H atoi unohoyilet tnyv tiuh e (aprduntixic)

CUUBOAOCELRAC S XAl TNV ETUOTEEPEL GTO OVOUA TNG.

270 TPOoNYOVUEVO TopddElya N xANor atoi(argv[2]) Vo
EMECTEEPE TNV Tiun 241.

‘OTayv yenotdonoloue TNy atoi, meénel vor xdvouue xou:

#include <stdlib.h>



101

IToAudidoTotor Tivoxos

o Extdc and povodidotatoug mivaxes, otny C, 6mwe xat ot
OAEC OYEDOV TIC YAWDOGCEC TPOYPUUMATIOUOD, EYOVUE T
OLVATOTNTA Vo 0ploOVUE Xo TVAXES UE TIEPLOCOTEPES TNG

ulac dlaoTdoeLc.

e Me 1 0nAwon
int matrix[10] [8];

oplCouye €va BOLGOTATO Tivaxa PE dvopo matrix ye 10

YOUUMES xou 8 oThHAEC.

o H avagopd ota ctoiyela Tou mivaxa yivetar ye TpéTO
avtioTolyo pe auTtdv Twv PovodldoTatwy Tvdxwy. To

otouyelo matrix[i] [j] elvar autéd mou Beloxetar otny i
YoouuR xot oty j oTAAN. *

o Av €youye oploel €va dLdLdoTato Tivaxd, £0Tw UE Gvoud
matrix, t6te 1o matrix[i] (1oodlUvapa to * (matrix+i))
elvar €vac 0elxtne oTo TEWTO oToLYElo TNC 1 Ypauunc Tou
nivaxa. Ondte, 1o *(matrix[il+]) (toodlvoya to
* (x (matrix+i)+j)) Oev elvar dAlo amd o otolyelo

matrix[i] [j] tou mivaxa.

* Mbvo, Tpocoyh xat 0w, TO i TPEREL Vol xLUAVETUL, GTO TAEAdELY U LaC,
and 0 €w¢ 9 xat t0 j and 0 €wg 7.



‘Evac dwidotatog mivaxog anodnxedetor xatd ypouués. Ay
avadecouue ¢ €va OelxTY) P, Tou Oelyvel oe TUTO 6,TL XaL O
TUTOC TV oToLyelwy Tou Tivaxa, TN dtevYuvoT Tou TEWTOU
oTotyelou Tou mivaxa (m.y. matrix [0] [0]), téte unopolyue

VO TPOOTIEAACOVUE TO TEPLEYOUEVA TOU Tilvaxar, T ula

YOOUUUN META TNV GAAY), UE TAPACTACELC TNC Hop@Nc * (p+i).

Enionc, agol 1o *matrix elvar 1o (Olo ye to matrix[0],
ONAa0Y) EVOC OEIXTNG OTO TEWTO GTOLYELD TNG TEWTTS
Yoouunc (authc ue i=0) Tou mivaxa, UTOpOVUE Vo
TEOCTEAAGOUUE HATH YOUUUES TA TEQLEYOUEVOL TOU TVl

YOl UE TAPAOTACEC TNC Uop@hc * (*matrix+i).

Puond, unopolue var oplooupe %ot TUVAXES UE TEPLOGOTEPES

TWY 0VO OLUCTAOCELS, AANY, O TEWTY PACT), OEV £YOULY
LOLLTEQT TEOYPOUUATIGTIXY| X ENOLWOTNTA.

IIdvtwe, 6Tay YENCUOTOLOVUE TUVAXES, AVOYXACTIXA
0p{CoUUE CUYXEXPLUEVES DLAOTAGELC XATA TN YACT
CUYYEAPHC TWV TEOYPAUUATWY LIS, UE ATOTEAECUA ELTE Vo
XAVOUUE OTUTAAN UVAUTNC €lTE Vo TEpLopt{ONaOTE OTNY
entAuoT TpoflAnudatwy ye uxpo yeyedoc. Elvor mpotiudtepo
VO YPY|OLUOTIOLOVUE OEIXTES XAl VOU XEVOUUE DUVOLXY)
OECUEVCT) UVAUTG.

102



103

o Av & éva mpdypapua yeedletar vo QUAGEOLUE BEdOUEVA O
£Vl OLOLACTATO TivaXal, oY VOOTOU, XAt apy TV, HEYEDOUC,
avti vo ONAwoouue %t ooy

int x[10000] [10000] ;
UTOPOUUE VO 0p{GOUUE £Vl OEIXTN
int **px;
XOL META VAL XAVOUE:
px = malloc(N * sizeof(int *));
if (px == NULL)
return NO_MEMORY_AVAILABLE;
for (i=0 ; i<N ; i++) {
*(px+i) = malloc(M * sizeof(int));
if (*(px+i) == NULL)
return NO_MEMORY_AVAILABLE;
}

o Etot, otav ta N xaw M yivouy yvwoTd xatd ) @don
EXTEANEOTC TOU TROYEAUUATOC, Yo OECUEVLCOLUE GOT| axEB®C
uviun yeetolopaote. AQol duwc TEAELDCOUUE 6,TL EYOVUE
VO XAVOUUE, UETA TEETEL VO ATOOECUEVGOUUE T1) UVIUT WC
egc:

for (i=0 ; i<N ; i++)
free(x(px+1i));
free(px) ;
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Apyxonoinon mvaxwy

o ‘Otav opiCoupe pla YeTafAnTY, UTOPOVUE, WS YVWOTOV, Vo
TNC OWOOLUE xat xdmota apytx) Tur. H duvatdTnTa auth

UTLOYEL XOL YLt TOUC THIVOXEC.

o Ilopadelypota:

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}

s

char arr[][2] = {{’a’,’b’},{’c’,’d’},{’e’, £ }};
char mess[] = "a dog";

char buff[] = {;a)’7 ’,’d’,’O’,’g’,’\O’};

char *str[] = {"Hello", "world", "of", "C"};

e Mnopolue, xatd Tov oploud, va Ttapareldouye to uéyedoc
EVOC LOVOOLACTATOU TVOXAL, oV QEYIXOTIOLOVUE OAOL TaL
oTolyElo Tou, Aol auTtd umopel va TpoxieL and to TARYoC

WV TV Yéoa ota { xat }.

e Y& TOAUOLAOTATOUC TVAXES, UTOPOUUE Vo TapaAelpouue To
u€yedoc wovo e TeWTNC OLAOTAOTC.
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Acixteg o cuvapTtioelg

o 'Onwc plo petafBAnt avtiotolyel oe plo dlebiuvon uvAunc
TIOU UTOPOUUE VoL TN QUAGEOLUE & Eval BElX TN XATAAATIAOU
TUTIOU, OTWC ETUOTC UTTOPOUUE VO AVUPECOUACTE OF TUVUXEC
ue T Oledhluvor Tou TEOTOL TOUC OTOLYELOU, £TOL UTOPOVUE

VO AVOLPEPOUNCTE XAl OE CUVOPTNOELC UECK OELXTWV.

o 'Evoc delxtne o ouvdptnomn elvon pla yetaBAnTth otny onola
UTOPOUUE VOl XATAYWEHOOLKE T1) dleduvon Tne Tpw NG and
¢ (ouveydueveg) Veaelc uvhune otic omoleg Bploxetat o
XOOXAC TNC CUVAPTNONC.

e Touc delxTeEC CUVAPTHCEWY UTOPOVUE VA TOUC YELOLGTOUUE
Tepimou OTWS xat Toug dAAoug oeixtec. Me Tov TeAecT
EUUEONC AVAPORAC *, UTOPOUUE VoL avapepoLue O
CUYXEXPUIEVEC CUVIPTNOELS, UTOPOVUE VO AVUUETOVUE TLC
TWES AUTWVY TWVY OETOV o€ dAhouc cuufatolc delxTec,
UTOPOVUE VO TOUC TEPVIUE UV TOPUUETOOUS OE CUVOPTNOELS
YA Aev €yeL vOnua Ouwe vo Toug YeTABdANoVUE (.. p++).

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

To funvar elvon €vog 0elxTng o€ GUVAPTNOT TOL ETLCTEEPEL

int xou €yel wlo Tumxr| topduetpo TOTOL char *.

4

o T drapopd Vo elye av Ypd@oue TO Topaxdtw; *

int *funvar(char *);

o’ ’ ’ ’ 7 ’ ’ ’
Edw to funvar eivol 10 OVOUA CUYXEXQLUEVNG CLUVAETNONG, OYL OEIXTNG
OE CUVAPTNOY, IOV ETUOTEEPEL deixtn ot axépato (int *) xou €xet wio TUTLXA
TUPAUETPO TOTOU char *.
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Atloyeiplon OpIORATWY GTN YTEUUT EVTOAAC

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

int checkint(char *);

void reverse(char *);

main(int argc, char *argv[])

{ int sum = 0; /* Initialize sum of integers in command line */
while (--argc) { /* Loop while arguments are present */
if (checkint (x++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);

}

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

while(*s == 2 2 || *s == ’\t’) s++; /* Eat all whitespace */
if (xs == =7 || *s == ’47) s++; /* Eat one sign */
start = s; /* Mark the begining of numbers */

while(*s >= 20’ && *s <= ’9’) 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]; /% Visit string from start and end concurrently */
s[i]
s[j]

s[j]; /* 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

IIpb6oVeom nohuvdrpLwy aptdpemy

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

char *addnumbs(char *, char *);

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 */



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

di = (i > 0) ? (s1[i]-’0’) : O; /* Get i-th digit of s1 x*/
d2 = (j >= 0) 7 (s2[jl-°0°) : 0; /* Get j-th digit of s2 */
sum = dil+d2+carry; /* Sum two digits */
carry = sum/10; /* Next carry */
s3[k] = sum)10+°07; /* 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(*s3 == ’\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

h
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A naprdunoeig

o Y1y C nopéyetan €vac BoAxdc Tpdmoc cUVOECTC GTAVERMY
AXEQAULWY TLIWDV HE OVOUATA, UECW TWV ATAQLIUACEWY.
Hpoxerton yror plor duvatodTnTa avtlotoryn tou #define, uovo
Tou TNy OtayetplleTal 0 UETAYAWTTIOTAS, O)L O

TEOETEEEQYATTNC.

o Ilopdoetyua:
enum boolean {NO, YES};

[ T ouvéyela, To NO tawtileton pe to 0 xou to YES pe to 1.

o Mrnopolue va dlVouue CUYXEXPWEVES TUEC OTIC OTAVEPEC
anopldunone, UTOVOWYTIC OTL Ol ETOUEVEC OTAVERES EYOUV

GUVEYOUEVEC TUIES, EXTOC OV X0l OF QUTEC ATOODOVTOL TUIEC.

o Ilopadelyuota:

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, ou otavepec yio Toug urvec otny anapldunor months
AVTLOTOLYOLUY GTouC aplduolc and 1 €we 12, eved oL oTtadepéc
Tre anapldunonc escapes avVILOTOLOUY OTIC CUYXEXPUUEVECS
TWESC Tou €youy xavoptolel yio TNy xadeula.

o Avagopd otic amaptdunoel, YiveTol otny Taedypapo §2.3
Tou [KR].
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Aopgg

o IloAhec gopeéc, ula obvieTr ovidtnTa unopel va xatoptoVel
and Vo GUVOAO DEDOUEVMY, TLHAVOC DLOUPOPETIXWY TUTIWY,
onoTE Yo TV YEHOWO VO OUUDOTIOLOVCUUE T DEDOUEVQL
AUTE HATW ATO EVA YEVIXO OVOUX, UE OXOTO VU

AVOPEPOUACTE CTNY OVIOTNTA AUTY UE TO OVOUA AUTO.

o Ytnv C, n duvatdtnta opadomolncne HE00UEV®WY, IOV
ATOTEAOVY AT XATOLO TEOTO TO YALAXTNELO TS UloC

TEOYPOUUMATIOTIXNG OVTOTNTAC, TUPEYETAL ATO TLC OOUEC.

o Mioa doun optletat ye tov e€nc TpdHTO!
struct (etxéta dopre) {
(tOmog)1 (péhog)1 ;
(TUmog)2 (UéNOC)2;
(TOTOC)p, (LENOC) 5
}s
O oplopdc ulac dourc amoteelton and ToUC OPLOUOUC TWY
UEADY TNE, TOU TEPLYPAPOVTUL GOV UETABANTES
CUYXEXPLUEVWY TUTIWV.

o duownd, mivaxec, OEiXTEC 1) axOPaA Xl DOUES UTIOPOUY VoL
elvon uEAT ulog dourg.

o ['a mo avahutin) culATNOT TER! DOPWY, TUPATEUTECTE GTLC
Tapaypdgouc §6.1 énc §6.6 tou [KR]. o dnurovpyia véwy
ovoudtwy tOnwy (eVvtoAr) typedef), evooeic xou nedlo bit,
mou Yo culntnloly oTn CUVEYELY, Ol TAEAYEAPOL AT6 TO
[KR] elvor ot §6.7, §6.8 xot §6.9, avtioTtoiya.
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o Ilopadelyuota:

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

+;

struct wordinfo {
char *word;
int nlines;

};

o Y to mapadelypato autd optCouue ulo dour| struct
employee YLO TNV AVATAEAGTACT) TANOOPOPLOY YLA £V
UTEAANAO (Uxpd GVoua, ETWMYULUO, dptdUdC UNTEMOU Xal
woVéc) ot plo dopy) struct wordinfo yio tnv
AVATIOPACTACY TNS TANPOYORIUC OYETIXE Ue TNV UTapdT wlag
NEENC ot ndmoLo xelpevo, xodwe xal To TARYOC TWY
YOOUUOY OTIC oToleg eupaviCeTal.

o O oploudc ulac doure elvor pia dORhwon yio TNy onola deV
yivetow xdmola deouevon uviunc. Mropolue ouwe va
oploouUE CUYHEXPWEVEC UETABANTES TTOL EYouy cay TOTo ula
doun, we eEnc:
struct (euxéto Sopnc) (UETUBANTA)1, ..., (HETABANTA)
Téte, OeoueVETOL 1) ATAULTOVPEVY] UVAUY, VLot TIC UETABANTEC,
AVANOYO UE TOV YWEO Tou Ypeeldletal Yia va QuAayYoly Ta
LEAT TNC OOUYC.
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o Ilopadelyparto:

struct employee jim, jane, the_employee;

struct wordinfo first_word, next_word, last_word;

o 'A)o mapadelypaTo BNADCEWY dOUMYV:

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

o 0w oplCoupe Tr dour struct point yia TNV avamapdoTaoT)
EVOC OoNUElOL 0T0 ETUTESO (UECW TWY CUVTETAYUEV®Y TOV),
xodC xou Tr) dour) struct upright_rectangle yia tnv
AVATAEAOTAOT) EVOC 0pYoywViou TapaAANAOYEAUUOU OTO

eninedo, YE TIC TAEUPES TapdAANAES oTouC d€ovee (U€ow 600

ONUElY Tou Elval amEVAVTL x0pLYEC o plo Blay@vo). *

“Mnogeite vo oploete Bopéc xol Yia dANEC YEWUETEIXEC OVTOTNTEC GTO
eNINEDO, Ylo TopdAdELYUa, euOOYPAUMA TUARATA, TeiyYwva, xOxhoue, B, avelap-
THTWS TEOCAVATOACUOU, TETPAY WVA, pOUS0ue, 0pT0Y VLA TUPAAANAOY PO,
(mhdyia) mapahAnAoypapupo xat Tuyaia tetpdnievpa; Mropeite va oploete xat
YEWUETPIXEC OVTOTNTEC GTOV TEIGOLACTATO Y WPO;
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o O oplopdc YETABANTOV UE TUTO HATOLL CUYXEXQPUIEVY] DOUN
uTopel var yiver Tautoypova Ue TN ONAWGCY) TNS OoUNC.
Hopdderyuo:

struct point {

double x;
double y;

} pa, pb, pc;

XNy meplntwon auth, 0y elval anapaltnTo va dcoLVUE
g€t ot dopy|. o mopddetyua, o e€AC oploudS TWY
UETABANTOV pa, pb xaL pc elval amodextodc:

struct {

double x;
double y;

} pa, pb, pc;

Puoxd, ToTE, av YEAOVUE OTT) CUVEYELXL VAL OPlCOUUE Xl
GANEC UETABANTEC TOL TOTOU TNC BOUNC, TEETEL VL
ETAVOAGBOVUE TN ORAWGCY| NS, aPoL dev NG elyoue dWOEL

AATOLOL ETLXETOL.

o MetafSAntec ye TOTO BouY| Umopoly va avatidevtol ooy TUIES
og dAAec peTaBAnTéC Tou {Blou TUTOL, UToEOLY Vo divovTal
ooy oploUaTo XATd TNV XAYOT CUVAPTHCEWY Xl UTOPOLY Vi

ETLOTEEPOVTAL ATO CUVAPTNCELS GTO OVOUS TOUC.
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e Me Tov oplopd ploc yetaBAnTtric TUTOU dOUNC, UTOPOUVUE VO

XAVOUUE xal apyLxomoinon twv pehav tne. Ioapdderypa:
struct point my_point = {22.4, -38.9};

Ewdwd yia autopates HeTABANTES TOTOL DOUNC,
apytxonolnon unopel va Yivel xat e EVIOAY| OVTLXATACTACTC
) LECW ETUOTEOPYIC CUVARTNOTC.

o H avagopd o’ éva uéhoc plac petaBAntric tomou dounc
viveTon ye TNV mapdoTaoT)
(peTaBANThH) . (UEhog)

o Ilopadelyuota:

struct point vertl, vert2;

struct upright_rectangle my_rect;
vertl.x = 2.4;

vert2.y = 7.8;

my_rect.pl.x = -8.3;

H Teleutaio evtohy) elvar L.ooodvoun ye tnv
(my_rect.pl) .x = -8.3;

ETELOY) O TEAECTAC . €lval AplOTEPS TPOCETAULPLOTLIXOC.
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‘Onwc oplCoupe petafSAntéc ye TOTo xdmola douy|, €Tot
umopoVUE vor oploovue xat Oeixtec oe douec. Ilopdoeryua:

struct point *ppa, *ppb;

Puond, elvor dwr| wog eudivn var xdvouue Toug OelxTeC ppa
xal ppb va deléouy oe dlevivoelc oTIC oTolec YUALGCOVTAL
7 Yo puAayBoly dedopéva TUToL dourc. Autd umopel va
vivel elte pe Ty avddeon tne diedduvone xdrotac NoN
OPLOMEVTC UETABANTYC TUTOL doune, elte e duvaULXT
ocouevor). Iapadelypota:

struct point my_point;

ppa = &my_point;

ppb = malloc(sizeof (struct point));

‘Eyovtac oploet €va delxtn oe dour|, 6Twe Tov ppa oTo
TEOTYOUUEVO TURADELY U, UTOPOVUE Vo avapepYolUE oF
GUYXEXQPUEVO MEAOC XATA TO YVWOTE, VLo TOPADELY U

(xppa) . x.

Ny noapdotoaor (kppa) .x ol napevieoelc efvat
anapa{tntec. Av ypdgoue *ppa.x, autd, AOYw TwV
OYETIUWY TEOTEQULOTHATWY TWV TEAECTWOV . %ot * Yo ATay
Lloo00UVaUO Pe To *(ppa.x), TO OO0 OUWC, GTNY TEOXEIUEVN
TERIMTWOTY) 0EV ElVAL CUVTAXTIXE CWOTO, aYol TO ppa.X Oev

elvar OexTTC.
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o Av évac (deixtng) Oelyvel oe xdmota douny xor YéENOUUE Vo
avapepdolpe 6" éva (LENOC) TNg, avTl Vo YPAQOUUE
(x(delxtng)) . (Uéroc)

n C poc dlvel tn duvatdTNTA Vo YEdPoLUE Lo oAl
(delxtneg)—>(uéroc)

o 'Onwc 0 TehecThC ., €TOL XL O —> ElVAL QPLOTER

npoceTaploTixdc. o mopddetyua, av Eyouvue oploel

struct upright_rectangle *rp;
T6TE N Tapdotoor rp->pl.x elvon 1 (Bt e Ty (rp—>pl) . x.

o O teheotéc . xou —> pali pe tic () yio xAvoelc
cuvapThoewy xou Tic [1 yia deixtec mvdxwy Bploxovton
GTNY XOPLPT| TNC LERAPYLAC TEOTEPAULOTNTIC TWV TEAECTWY

X0l ETOUEVWC CUVOEOVTOL LOY VP UE TOUC TEAECTEOUC.

o Ilopddetyua:
struct wordinfo *pw;

Me tnv éxgpaocn ++pw->nlines auédvel To nlines yiotl
elval 1ood0vapn ye tnyv ++(pw->nlines). Av 9élaue va
auEhoouue Tov delxtn pw Ya énpene va ypddouue
(++pw)->nlines 7| (pw++)->nlines®, avdhoya Ue T0 TOTE
Yo emupodoape va yivel i addnorn Tou delxtn, TEw 1| ueTd
TNV TEOCTEAAOT] TOU UEAouC nlines.

o 'Eyovtac mAéov avagepiel oe dhouc touc teheotec Tre C, o
Tivaxag 2-1 tou [KR] (oeh. 83), elvar plo TOAD yprioun
TNYT) YL OVOPOEE, CYETIXA UE TIC TPOTEPULOTNTEC TOUC.

YE3¢ dev elvon anapaitntec ot tapeviéoeic, agol dev Yo unhpye appiBoiio
yia To Tt Yo ovjpave to pw++->nlines.
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o 'Onwc ouyPatver xou ye 6Ghoug Toug TuToug otny C,

UTOPOVUE VO OpICOVUE XL TVOXES DOUMYV.

o Ilopdderyuo:

main()

{ int i, n;

struct worddata {

char *word;

int numb;

char let;

} wordarrayl[] = {

{IIABCDII’ 1, )a7}, {"EF", 2, ’b’},
{IIGHIJII’ 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 ("Yc
printf ("Ys
printf ("Yc
printf ("Yc
printf ("%d
printf ("%d

", *p->word++) ;
", ++p->word);
", p—>let++);

", (++p)->let);
", p++->numb);

", ++p->numb); }

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

printf("%s %d %c ", wordarrayl[il].word,

wordarray[i] .numb, wordarrayl[i].let);

printf ("\n");

}

Tu Yo extunwiel and to TEoYpoUp auTo; *

“5ACDab24GIJcd46CD1bEF2bIJ4dKL4dM6e
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Elpeon tpiywvwy peyviotouv xou elayiotov epfadod

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

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

struct point {

double
double

X5

Y

} *points;

struct triangle {

struct
struct
struct

};

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

point a; /* A triangle is defined by its three vertices */

point b;
point c;

struct triangle get_triangle(int, int, int);

double triangle_area(struct triangle *);

double get_side(struct point, struct point);

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) { /* In order to have at least one triangle */
printf ("At least three points are needed\n");
return 1;

}

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 */
/* RAND_MAX is max number that rand() returns - usually 32767 */
(100.0 * rand())/(RAND_MAX+1.0);
(100.0 * rand())/(RAND_MAX+1.0);

(points+i)->x

(points+i)->y

}

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("(%4.1f,%4.1f) ", max_tr.a.x, max_tr.a.y);
printf (" (%4.1£,%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 (" (%4.1£,%4.1f) ", min_tr.a.x, min_tr.a.y);
printf (" (%4.1£f,%4.1f) ", min_tr.b.x, min_tr.b.y);
printf("(%4.1f,%4.1f) ", min_tr.c.x, min_tr.c.y);

printf (" Area: %10.5f\n", min_area);
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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 with vertices

double triangle_area(struct triangle *tr)
{ double s1, s2, s3, t;

si
s2
s3

get_side(tr->a, tr->b);
get_side(tr->b, tr->c);
get_side(tr->c, tr->a);
t = (s1+s2+s83)/2;

return sqrt(t*(t-sl1)*(t-s2)*(t-s3));

double get_side(struct point pl, struct point p2)

{

/* Get length of
/* Get length of
/* Get length of
/* Compute half of the perimeter */

i, 3, k */

side ab */
side bc */
side ca */

/* Return area */

/* 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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P1 :
P2 :
P3 :
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Max triangle:
Min triangle:

% gcc -o triangles triangles.c -1lm
% ./triangles
(37.
.4, 0.
(10.
( 4.
(27.
(28.
(69.
(13.
17.
( 3.
(29.
(20.
(9.
(33.
(34.
(15.
(67.

17

.6)

8)

.8)

4)

(27.4,96.3) (69.8,55.7) ( 3.9, 8.8)
(28.4,43.0) (17.8,76.2) (33.9,25.6)

Area:
Area:

2331.69411
0.09948
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AvTo-avapopixéc Sopeg

o To pein plog dourc uropel va elvar onotovdrnote TOTOUL,
axopo xat OeixTeEC OE DOMPES TOU (Blou TUTOL.
Xenowonotwvtac tétolou eldouc douéc, Tou ovoudlovtal
QLUTO-OVUPOPIXES Xl Elval TOAD YENOWES OTOV
TEOY PUUUATIOUO, UTTOPOVUE VO ORYAVOCOUUE OEOOUEVA UE
TEOTOUC TIOU BLEUXOAUVOUY EEALEETIXG TN OLaryelploT) xalt
eneéepyaotia Touc.

o Ot TA€ov CUVAVELC OPYAVOCELS DEDOUEVWY UECK
QUTO-OVALPOEIXADY DOV elvat oL cuvdedeuévee Aotec (¥,
amAd, Aloteg) xot to duadixd dévtpa. Mnopel xavelc va
oploeL xal AAANEC 0pYAVWOELS DEDOUEVWYV, OTIWC OLTA,
GUVOEDEUEVES AIGTEC, OUPEC, DEVTEA OYL XAT AVAYXN
OUNOLXA, XAT.

¢ Eotww n 0rhwon:
struct listnode {

int value;

struct listnode *next;
s
Auth n dour| opllel €vav x6uBo Aiotac otov onolo
(PUABCOETAL EVUC AXEPALOC XAl EVAC OEXTNEG oE xouo AMoTac.

o Av ¥éhouue va anodnxedoouue ulo axorovdio amd
axepatoug, ampocdoplotou TAYouS, aAAd xon
UETUBAAAOUEVOU XATE TT) DLAPXELDL TNG EXTEAECNC EVOC
TEOYPAUUATOC, UTOPOVUE Vo TO xdvouue Balovtac xde
axépato o Eva xouBo AMotac xat delyvovtac and xdde xoufo

GTOV ETOUEVO TOU.
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o H avagopd otn AMota yivetan ye €va deixtn otov TpmTo
xoufo tne. O tereutatoc xoufoc tne Aotac €xel cav delxty
o€ €MOUEVO xOUfBo To NULL.

listnode *
/ 22 / 37 / 12

15

Avutn elvon plo Moo pe otouyelo, xatd oewd, Ta 15, 22, 37
xoll 12.

e ['\a va vhomowiooupe TN duvoLxr) OoT TNC AoTag, TEETEL
TavTo vou yiveTton, yia T @LAAEN EVOC xOUBou TNe, M
XAUTANANAY Suvaxr| déopevon uviunc (uéow malloc) o,
puoXd, 1 anodéoucuon (uéow free), dtav dev

YeewlouacTte TAEOV ToV xoufo.

o O xouBol ylac Aotac dev QuAdocovTal Ot DLAdOYIXEC VETELS
UVAUNG, ool 1) UvhAun YU auTOOC DECUEVETOL UE OLUPORETIXES
malloc. Autd onpalvel OTL BEV UTOPOUUE VA EYOUUE QUEST)
TpocBaon oto N-0616 ctovyelo ulac AMloTog, OTWS 6TouC
TVAIXES, AANS UOVO aXOAOLUMVTAC TNV AALGIdA TWV

OTOLYElWY ATO TO TEPWTO Ewc T0 N-00TO.
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o I nopeuBoly| evoc xo6ulou oe ocuyxexpuevn Veor oe ula

Mota 0ev anontel TNy wetaxivnor xavevog dAAou

x6uBov. Athac mpénel va tponoroinlel o delxTre Yia

ETOUEVO TOL XOUPBou Tou mporyelton NG VEong ou

ELloAYETAUL O VEOC XOUBoc, wote va dellel TAEoV oToV VEO

xoufo. Ernlorng, o delxtne yia emduevo tou véou xoulou Yu

TpéneL var 0ellel oTov ETOPEVO xOuBo amd TN VE€om mou Eyive

Y] ELOAYWYT.

listnode *

89

Edw, €ywve swloaywyn, otn AMota tng nponyoluevne ceildag,

Tou ototyelou 89 uetall TV otolyelwy 37 xou 12.

o Avtiotowya toybouy xal yLa TN dlaypa@y) evoc xoufou and

uloe AMota. Aev amouteltan xoplo yetaxivno.

listnode *

15(

Edw, €ywve dlarypagy) Tou ctolyelou 22 and tny

Moo

2 | ! 37 \‘
8

9

TEONYOUVUEVT
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o Puoixd, unopolue va oploouue xo6uUBouc AloTac oToug
onolouc N TANEOYORIO TTOU PUALCGOUUE (TANY Tou BelxTn
OTOV ETOUEVO %6UB0) va elvat omoloudfnote TUTOL, o)L UOVO
AXEEALOC, AAAG oL XIVNTHS UTOOLAOTOATNC, OEiXTNG OE XAToLo
TUTo (T.Y. ouuBolooeLpd), YEVIXA OTLONTOTE.

o BErnlong, uropolue ¢’ Eva x6ufo Aotac va oploouue
TEQLOCOTEPA ATO EVA UEATN YLa TNV TANpogopia Tou xoufou,
Yoo ToEAdELY U, Ulo cLPBoAOGCELRd, VY AXEPOLO XAl EVL

oelxtn oe Mota. *

o Mio ahAn, TOAG YpriowT), 0PYAVWOT DEDOUEVWY UECK

QUTO-AVAPOPLUDY DOUMY EVOL TOL DUOLXA OEVTRA.

o 'Eva duadino devtpo elvan pla cuANOYH xOULwY,
OPYUVWUEVWY o€ ula dEVOPLXY| OLaTalY), XaEVAC amd TOUC
onotouc unopel va €yetl ueypt 00o xouBouc-tondia. Kdaie
©OUPoc ExEL Evay XOUPBO-YOVEN, EXTOC ATO TOV TEWTO XOUf0

TOL BEVTPOU, Tou elval 0 xOuBoc-plla.

o To moudidt evoC ®xOUBoL AVAPECOVTAUL CAV TO APLOTEPO XL TO
oe&l moudl Tou xoufou. I'a TNy avartapdoTtaor evoc xouBou
YENOWOTOVUE Wil dUTO-aVopopLxr) Bour|, OTwe 1) e€AC:

struct tnode {
int value;

struct tnode xleft;

struct tnode *right;

};

o’ ’ ’ ’, ’ ’ , ’ .
AEV gelval EVBL(X(PEPOV vy U..TCOQOU“.E va SXOU“E Xaot )\lOTEC aATTO )\LOTEC,
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e Me 1 yprion tnc dourc struct tnode, oe xd¥e x6UBo Tou
OEVTPOU PUABCCETAL EVAC OXEPALOC, AAAS Vol uTopolooUE
cav TANpogopla Tpoc QOAALT Vo €YOUUE DEDOUEVA
OTIOLOLONTOTE TOTOL, OTWC XL OTIC AlOTEC, %o, YUOLXE, Yo
TEPLOCOTEPA TOV EVOC dedoueva. Ot delxtec left xot right
elvot oL dlevldivoele Twv xOUBwv Tou elval aploTtepd xou dell

madi, avtiotorya, Tou xouUBou.

e Onwc xot otic AoTeg, av xdnoto moudl dev UTEEYEL, O

avtiotoryog Oeixtne etvar NULL.

o H avagopd c” €va duadxd 0EvTEo YiveTal UECW EVOC OelXT

ot plla Tou.

o Kotd tn dnutovpylo evoc duadtxo) DEVTEOL, TEETEL VAL
deopeVETAL BUVOUIXA UVAUN (Uéow malloc) yio vo guiayel
xade xoufoc, eve 6tav evac xoufoc dev ypetdleton TAéoY,
TEETEL 1 UVAUY oL XaTahapBAveL vo anodecueletal (UEow

free).

o To dudLXA DEVTEA EIVOL TEAYUATIXG YENOLUA WS OPYAVWOELS
dedopEVWY otay elval Tadvounuéva. Eva duadixd dévtpo
elval Tagvounuévo 6tay, ue Baor xdmolo xpltiiplo dLldTadng
otV TANPoYopia Tou amoUNHELOLUE GTOUC XOUPBouC Tou, O
xoufoc-plla €neton OAWY TV XOUPBwY oTo dploTEPd TAdl TOU
xal TEONYElTaL OAWY TWV xOUPBwY 6To de&l Tondl Tou xa,
enlong, 1600 10 aploTEPd 660 xaL To deli mandl etvon

TALWVOUNUEVDL UE TNV (Blar AoYLXY.
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o Yov xpLThpta dtataEne TS TANpogoplac Twv XOUB®Y eVOC
OEVTPOL, UTOPOVUE VoL €YOVUE TNV aptiunTixy| OldTaln, av n
TAnpogopla auty) elvat Evac ax€paloc 1 EVIC TEAYUATIXOC
aplduoe, A Ty ahgalnTer owdtaln, av n tAnpogopia elivat
ulo ouufBorooelpd. Av €youue TeploooTEREC TNC plac
TAnpogoplec oTov xoUfo, TéTE xdToLa, dNAAdY To aviicTolyo
uéAoc tne dounc, Tallel ToV POAO TOU AEYOUEVOU XAELOLOV,
Tou pe Bdon autd optletar 1 dtdtaly uetald 80o xOUBwv.

e 'BEotw n npdTaon “some words to insert into a binary tree”.
210 oyfua, Qalvetol €va TALVOUNUEVO dUADIXG BEVTPO TOU
TEPLEYEL TIC AEEELC TNG TEOTACTIC AUTAS GTOUC XOUBouC Tou.

tnode *

"

/

a into to

\ \

binary tree

o T0o CUYXEXQPWEVO DEVTIPO HATUACKHEVACTNAE ELOAYOVTOC
oTadloxd T AEEELC TN TTEOTACT|C UE TN OELPd TTOU
epgaviCovtar oty mpdtaon. Av elyayv elcaydel ue

OLOPOPETINY CELP, TO OEVTPO Vo ATaY TEAXA OlopopeTind.

“TIoto Yo ftay To dévTpo av 7 cloaywYh Twv AéEewy YwoTay and Ty
tehevtalo AEEN TNC TPOTAOTEC TEOS TNV TPWTY;
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Anpioveyio VE®YV OVORATWY TOTWY

o Ytnv C mopeyetal 1 duVATOTNTA, YECW TNS EVIOANC
typedef, va 0®COUUE O UAC OVOUATO OE TUTOUC TIOU
YETOWOTOLOVUE GUY VA, ot PHeTA Vo opllouue LeTUBANTES

QUTWY TWV TUTWY UE Bdom T0 VEO dvoua.

o Ilopadelyuata

typedef int Length;
typedef char *String;

typedef struct listnode *Listptr;

struct listnode {
int value;
Listptr next;
+;

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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Evowoeic ko medio bit

o ‘Otav n uvAun frav axpellBn, elye vonua oto TpoyeauUaTd
UG VO XBVOUUE OLXOVOULOL WVAUTC.

o 'Evac tpomoc yia eCOX0VOUNCT) UVAUTEC EVAL OL EVOELS, TOU
opllovtar 6mwe ot doyuéc (Ue tn AéEn-xAeldl union). Aev
OECUEVETAL YWPEOC Yiat OAa ToL WEAT Tne O6Tay oplletar pia
UETABANTY TOTOL EVWOTE, AAAS AUTOC TOU ATOLTEITAL Yol TT)
POAAEN TOU UEAOUC UE TIC MEYAADTEPEC ATOUTHCELC OE UVAUN.
‘Ol tar UEAN @uhdoocovtal 6" autoy Tov Yweo. llapddelyua:

union alternative_data {
int ivalue;
float fvalue;
char *svalue;

} id_numb;

o Ot evaoelc elval YENOWES XL VLo TO TUXETAQLOUO TUTIUXWY
TAQAUETPWY CUVARTHOEWY, OTAY AUTEC OeV YpeldlovTal OAEC

TOUTOYEOVA XATA TNV XAAOT TNC CLVAETNONG.

o 'A)oc Tpdmoc yia owxovoplia uvAunc ivon ta media bit.
Optlovtac ulor dopr), UTOPOLUE Vo ONADCOUUE UEAT TOTOU
axepatou, aAAd ue cLYXEXPWEVO TAidoc bits To xadeva.

o Ilopdoetyua:

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

unsigned int octal : 3;
} flags;
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/* File: listmanagement.c */
#include <stdio.h>
#include <stdlib.h>

typedef struct listnode *Listptr;

struct listnode {
int value;
Listptr next;
+;

int empty(Listptr);

int in(Listptr, int);

int n_th(Listptr, int, intx);

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

void print(Listptr);

main()

{ Listptr alist;
int v;
alist = NULL;

insert_at_start(&alist, 44);
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);

/* Check if list is empty
printf("List is¥%s empty\n", empty(alist) 7 ""

printf("55 is’%s in list\n", in(alist, 55) 7 ""
printf("77 isY%s in list\n", in(alist, 77) 7 ""

/* List is NULL
/* Check if list is empty
printf("List is¥%s empty\n", empty(alist) 7 ""
/* List is 44--> NULL

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

/* Check membership
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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);
}
int empty(Listptr list) /* Check if list is empty */
{ if (1ist == NULL) /* Is it really empty? */
return 1; /* Yes, it is *x/
else
return O; /* No, it isn’t */
}
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? x*/
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 (list != 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
(*ptraddr)->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 (list != 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

55 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
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/* 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 *);

main(int argc, char *argv[])

{ 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);
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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 ident) /* Pretty print tree
{ int i;

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

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

printf (" "); /* Take care for identation
printf ("%s\n", p->word); /* Print root node
treeprint (p->left, ident+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) ? nil+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);

/* 1If 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




137

Eicobog %ot €€0060¢

o Kdle npdypapua mpeneL va elval o YE€on var ETXOVWVEL U
T0 TEPLBAANOY TOoU, dNAadT Vo dla3alet dedoueva xat Vo

YodgeL anoTeEAEoUATA, OTOTE TO YEELACETAL.

o Yty C, ot unyaviopol elcb6d0u/e€bd0u TapEyovtal amd i
OELPA CUVOPTHOEWY, OL OTIOlEC TERLAUUBAVOVTOL OTNV
TeotuTn BiBAoUnn eto6dou/e€6dou e YAwooac. ‘Otay
Yenotuonololue cuvapthioec TN BBAL0UARNC authc TpEnet
VO CUUTEPLAAUBEVOLUE GTU TPOYPQUUATA UAC XAl TO OYETLXO
apyelo ETXEQAAIDAC:

#include <stdio.h>

o Ot povddeg elo6dou/e&bdou elvar Tar pedpata. Mnopolue va
GUCYETIGOLUE £Vl apYELD, aVolYoVTAC TO, PE Eval pEDUA, OAAS
UTEEYOLY Xl TEOXAVOPLOUEVA PEVUATA, AUTO TNC TEOTUTYC
€l0600u (stdin), tne npdTunng e€6dou (stdout) xou e
TEOTUTNG €£600UL YLla Blay vwoTixd unvopato (stderr).

o Kdle npdypapua €xel, xat apyhy, aviiototyloel 6To pedud
stdin to mAnxTpohdylo xou oTa pevpata stdout ot stderr

NV oUovT).

o H dwgpopd yetald stdout xat stderr cuvictotol 6To OTL
cuvNHCETAL TA TEOYPEAUPATA VO EXTUTIVOUY T
ATOTEAECUATE TOUC 0TO stdout xon Oy VwoTixd unvouota

oTo stderr.
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e e moAd nepBdihovta (Unix, Command Prompt twv
Windows, Cygwin, xAr.) undpyet n duvatdtnta €vol
TedYpaupa Tou dLBdlel Tar OEBOUEVA TOU AT TNV TEOTUTN
eloodo (stdin) va umopel va xAndel pe avaxateviuvon trng
TEOTUTNC EL0OOOL OE XdTolo apyelo, ondte Yo dro3ale
TAEOV Tt OEDOUEVA TOL antd To apyelo autd. Tlopdderyua:

% ./myprog < inp_file

Edw, to mpdypoupa . /myprog, avtl vo dtaf3doet o dedouéva
TOU ATO TO TANXTPOAGYLO, Ya TpopodoTnUel ue auTtd amd To
apyelo inp_file.

e QOuolwc, umopolue va £xovue xat avaxatedduvor e
TeoTuTNC €€600u (stdout) oe apyelo, ondte, avtl vo
EXTUTIOVOVTOL TO ATOTEAECUATA EVOC TROYQPAUUATOC GTNY

006V, puAdccovTal oto apyelo auto. lloapddetyua:

% ./otherprog argl > out_file
Edw, avtl va exTunmloly o amoTeEAECUATA TOU
Tpoypduuatoc . /otherprog otnyv oloévn, Yo uiaydodv
cto apyclo out_file.
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o Eniong, unopolue vo ONULOLEYCOVUE CWATVOCELC ATtd
TEOYEAUMATE, ONAXOT 1) €000 TOU TEMTOL TEOYPAUUATOC
NS CWANVWONS Vo elvarl €l0000¢ YLl T0 0e0TEPO TIEOYPAUUUA,
Tou omnolou 7 €€odog va elvar glcodog Yo To Tpito, X.0.X.
Iopdderyuo:

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

Edw, ta mpoypdupata . /progl, ./prog2, ./prog3 ot
./prog4 cuuuetéyouy ot ulot CWANVWoT, 6Tou 1 €£000¢
xodevoc etvat elcodo¢ 0TO EMOPEVO TIEOYPAUUUA GTN

CWANVWOT.

o Emonpalvetor 6Tt tic avaxatevdivoelg (etobdou xat £600L)
YO TIC OCWANVOOELS TIC dlaryelplleTan To TeptBaAhov
EXTENEONC TWVY TPOYPAPUATLY (AELTOUEYIXG CUOTAU 1)
0,TIONTOTE dAN0). Ta mpoypduuata TOU GUUUETEYOLY &
aUTEC TOTE OV To padalvouy. Me diha Aoy, ot
Yopoxthpes <, > xat |, xodee ot tor ovouaTo dpyelwy oTiC
avaxateLJUVoELC BEV Elvol OploRATA OTY YEALWUY
EVTOA®Y xat Oev unopolue (ot dev ypeldleTat) vo Tl
TPOCTEAAGOLYUE UEGK arge xol argv.

® TN CUVEYELX, TEQLYPAPOVTUL CUVOTTIXA OL TLO GUY VA
YETOLWOTOLOVUEVEC CUVAPTACELC TNE TEOTUTNG BBAL0UAXNC
elo6d0u /e€600u

o Ilepl clo6dou/e€6d0uL oty C, UTdp)EL EXTETAULEVT AVAPOET,
oto Kegpdhato 7 tou [KR] (oeh. 211-233).
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e int getchar(void)
Emotpegel tov enduevo yapaxthpa and 1o stdin, n EOF, av
eyet OloBaotel 6An 1 eloodoc.

e int putchar(int ch)
I'odpet Tov yopaxtrpa ch 6to stdout. Emctpéget Tov

Yopoxthpa auto, 1) EOF ot nepintworn Addouc.

e int puts(const char *s)
Uodpel 1 cuyforooelpd s oto stdout xou auéowe YeTd Wla
aAayh yeapurc. Emoteégel to tAAloc Twv yopaxThowy

mou yedgTtnxay, ¥ EOF oc neplntwon hddoug. &

e int printf(const char *format, <op>;, <op>3, ...)
I'odger oto stdout Tta oployata <op>1, <op>2, ..., COMYWVA
ue tTnv oonylo @oppoc format, xot emoTEéPel To TARYOC TLVY
YOEAXTAPWY O YRAPTNXAV.

— H ouuBoloceipd format mepthouBavel YapaxThpES Tou
UETOPEQOVTAL AUTOVUCLOL GTNV £€000 Xl TPOOLALYPUPES
METATEOTAC Yio TNV eXTOTWON Twv <op>1, <0p>2, ...

— Mia mpodlaypapy| uetatponhc apyllel UE TOV YapaxTHPN
% o Tepuatilel pe €val yopaxthpa Tou delyvel To eldog

TNC UETATPOTYC TOU TPETEL VoL YiVEL.

U Yrdeyet xou n “adehgR”’ cuvdptnon char *gets(char *s), yia Tnv ovd-
Yvwor and to stdin plac cuyBolooelpdc, ahhd dev TPETEL VAL X PNOLULOTOLEITAL,
v Aoyoug aocgadeioc. MdaAlioTa, o gec divel oyxeTinn tpocdonoinon dtay xen-
CLLOTOOVUE AUTAHY TN ouvdpTnoy o eva mpdypaupa. Avt authc, da doldue

oTN GUVEYELX TNV ACPANY cuvdpTtnor fgets.
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— H yevud popyn ploag mpodlaypagnc neTatponng elvat
e€hc:
# we) [emn] [ - coxe] [1au] v
‘0,7 Bploxeton yéoa oe | xon |, umopel xat vor unv undpyet.

— Meta€) tou % xat Tou yopuxthpa UETATROTAC (YU)
uTopel vor UTdEY OLV:

* Kdmotol tpomonointéc (1p), e onoladnnote oeLpd,
ONAad”) éva —, Tou emPBAAAEL aploTERT) oTOlyLoN, 1/ U0
eva +, Tou xadopllet 6Tt 0 apriudc Yo epgaviletol
Tdvta Ye mpdonuo, 1y/xal éva 0, Tou, yia aptiuolc,
eTBEAAEL TN CUUTANPWOT) TOU TAdTOUG TEDIOL UE
undevixd otnVv apyn, €9 660V €youue delld otolyton,
ONAadY| av dev €xel doUel oL To — cay TPOTOTOLNTYC.

* To ehdytoto mAdtog medlou (enm). Luuminedvovtat
XEVE aploTepd 1 OeLd, avahoya YE TN otolyion, N
uUNdeVLXd otny apyh av €youue delld oTolylon xal el
ooVel xou 1) €vdeln 0 6Tl VEAOLPE CUUTAYPWOT| UE
UNOEVLXAL.

* Mio tehelor . xon évoe aprdude, n axpBeta (axp), Tou
xardopllel To Y€ytoto aptdud YapaxThewy Tou Yo
eXTUTWYOOY YLa €VOL aAQaELIUT TG, TOV aEtdud TWY
dnolwv® yio aprdud xvnthc uTodGTOMC A ToV
eAdyloTo apriud Pnplowy yio axépato.

* To uéyedoc yetaSAntic (uu), onradh h, 1 A L, av
TpOXELTAL Yl EXTUTWOTN short int, long int ¥ long

double, avticTtoLya.

UIexadixdy yia yetatponéc £, e | E A onuavtixdy yia yetotponéc g ¥ G
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— IIavol yapoaxthpec yetatponic elvat:

* d: It apriduoie 6to 0exadnd cLGTNUA.

* o: [ ampoouactouc oxtadixole aptduolc.

* x, X: I anpoorjuactoug dexaeadixole apripoic. Me
UETATEOTA X, Ta “dnela” yetd T0 9 epgaviCovtar meld
(a, b, c, d, e, T), eved ye petotponn X, eppaviCovro
xegpaiaia (A, B, C, D, E, F).

* u: [ ampooruactouc aprduolc 6To BEXAOLXO
cOCTNUA.

* c: [ yopoaxtripec.

* s: ['la cuyfBolooeipec.

* £: [a aprduoie xvntic UTOBLIOTOANC, OF
AVATIAEAOTOOT Y Wwelc exdeETN.

* e, E: Il aprduodc xvntrc unodlactolic, ot
avanopdotaot Ye extétn. To obuBoro tne Vhwone oe
oUvaun Tou 10 eugaviletar cav e ¥ E, avaioya ye tov
YOEOXTAPO UETATEOTHC TTOLU Y ETOLULOTOLAUNXE.

* g, G [l aprduoic xvnthc uTodLGTOAYC, OF
AVOTAEAOTAOT] UE 1| YWl eXVETT, avdhoyd Ue To
ueyetog tou exU€T og oyéon ue TNV axpifBela Tou Exel
Crendel. Av o exdétne elvat uixpdTtepoc Tou —4 1
ueyahUtepoc amé 1| (oo e tnv axpBeta, epapudletal
uetateonn e § E (avdhoyo ye 1o av éyouvue g f G),
aAAdC eqappdleton yetatpony| £. Ta undevixd xou 1
UTOOLGTOAY|) 0TO TEANOC OeV eugavilovTal.

* % Lot extimwon tou %.



— Iopadelypata exTunoewy:

int x = 3456 double d = -3768.08549

ITpodiaypayn | Extinwon || Ilpodiaypaon Extonwon

hd 3456 W -3768.085490
h7d L3456 %14 .4f Luuu—3768.0855
%2d 3456 %—-14.3f -3768.085, L
%h-7d 34564 he -3.768085e+03
%+7d Lut3456 %14 . AE uuu—3. 7681E+03
%07d 0003456 %-14.3e -3.768e+03, L

%7.5d Lu03456 he -3768.09
hTo L6600 hld . Ag LuLLLLLLL—3768
h=Tx d80uLLLL %h—-14.3G -3.77E+03_ L0
%7 .6X 1,000D80 %014 .4f -00003768.0855
char *p = "this is a test phrase"

ITpodiaypapn

ExtOnwon

yAS

this is a test phrase

%25s
%12s
%.12s
%—25s
%25.12s
%-25.12s

uuuuthis is a test phrase
this is a test phrase
this is a te

this is a test phrase;
|_lI_lI_ll_H_J|_II_lI_l|_l|_lI_ILH_Jth:i-S is a te

this is a teyuuuuuLLLLLLL
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e int scanf(const char *format, <op>;, <op>2, ...)
Awa3dler and to stdin dedouéva, chupwva pe TV odonyio
popuoc format, xau Ta anoUnxelel exel Tou delyvouy oL
delxTEG <Op>1, <OP>2, ..., Emotpépel To mARdoc twv
0edouEVwY Tou dafBdotnxay N EOF, av €yet dwBactel 6An 7

elocodoc.

— 'Eva 0edopévo eloddou etvar plor axolouvdia amd un
AeUXOUC YapaxTHPES ToU TePUATICEL OTOV ETOUEVO AcUXO
Yopoxtiea,* 1 GTOV ETGUEVO YOPAXTHPO TOU OVOUEVETOL
va olafaotel ye Bdon to format, 1) 6tav eLaviAndel o

TALTOC TEOLOU.

— H ouuBolooceipd format propel va mepthapBdvet:

* Kevd 1§ otnhoyvouovee, mou emBaAAouy tny
XATAVIAWCY) OAWY TWV AEUXWV YOEUXTAPWY ATO TNV
TEEYOLoU VEOT TN ELOODOL XAl UETA.

* "ANNOUC YOPOUTAPES, EXTOC ATO TOV %, TTOU TPETEL VAL
CUUPWVOVY UE TOV ETOPEVO PN AEUXO YOUQOUXTAPX OTNV
elc0d0, alOC 1 scanf oTopaTd To dLIBacua.

yevd, GTRNOYVOROVAC B AT YooUUAS
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* [lpodaypagéc yetatpomic, Tou oynuatilovtal, UE
QUTH TN OELEd, ATo:
- TOV YopaxTHed %
- EVOL TIPOULPETIXO YOPAXTHPA *, oL OelyVEL OTL TO
0EQ0OUEVO TIOL BLOBACTIHE OEV TPETEL Vo QUAY Vel
- €val TEOALEETIXG apllud Tou xodopllel To YéyloTo
TAdTOC Tediou
+ EVOL TPOAEETIXO h, yio TNV avdyvwor short int, 7
éva 1, yia long int 7 double, 7} éva L yio long
double.
- EVOL YAPAXTAPN UETATPOTNC, AVTIGTOLY A UE AUTOUC
e printf (d, o, x,u, c, s, f,e,g, %) N
[...], To omolo npoxadel TV avdyvwor Tne
ueyaAOTEPNC axohovBac YapAXTHRWY OTNY
elc000, and auToLC oL TEPLAAUBAVOVTAL HECL
ota [ xou 1, A
[~...], To onolo elvar Topduoto ye To
TEONYOVUUEVO, dAAA Blof3dlovTal YopaUXTHPES
ToL BeV TEpLEYoVTAL hEca ot [ xou ]

— Emonuaiveton 6Tt 1 yprion tnc scanf yio avayvwor
cuuorocelp@y ToPoLCLAlEL TAPOUOLO TEOBATA
ACPANELAC UE QUTO NG CLVEETNOTC gets, To omolo OuwC
avTLLETOTICETAOL oy ONAwVEel xat Y€yloTo TAdToC Tediou

(m.y. %20s) yloo TNV avdyvwon.
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e FILE *xfopen(const char *filename,

const char *mode)

Avolyel T0 apyelo ye dvoua filename yio var TO

YOO OTOL)GOVUE UE TOV TEOTO TIOU TEPLYPAPETAUL 6TO mode.

Enotpéger éva pebua (¥ delxtn oe apyelo), ue Bdorn o

onolo UTOPOUUE GTT) CUVEYELX VO AVUPEPOUACTE GTO apYElo,

) NULL, av yto x&noto Adyo Bev HTay dUVTOV val avolEeL TO

apyeto.

— To FILE eivon plo doun (typedef’ed and to stdio.h) ye

XOUTAAANAOL LEAT Yot Vo YIVETAL O YELPLOUOC Tou ap)Eiov.

— To mode ymopel va etva:

E

*

"r': I dwafoocua and uTdEyov apyElo.

"w'": T'a ypdduo oe apyetlo. Av to apyelo dev
UTtAPYEL, Onulovpyeltal. Av UTAPYEL, TA TEOTYOUUEVOL
TEQLEYOUEVA TOL dlarypdpovTal xat To yedduo apy(Cet
ATO TNV Ay Y| Tou apyelou.

"a": T ypddwo o apyelo ue mpocdptnon oto TEAOC
TOU TWV VEWY DEDOUEVWY, oV TO apyelo uTdpyet NOT,

Y welC 0Ly oY) TV TEOTNYOVUEVWY TEQLEYOUEVWY TOU.
"r+": o SudBaoua xat yeddLuo, onoudAToTE uEoa o
untdeyov apyelo, Ywpelc OLarypaPY) TWV TEONYOVUEVWY
TEEPLEYOUEVWY TOU.

"w+": o SuaBaopo xor yeddiuo, onoudhnote yéoa
OTO APYElO, UE OLAYPAPY] TWV TEONYOUUEVWY
TEQLEYOUEVWY TOU, E¢Q° OGOV AUTO UTAPYEL 1)O).

"a+": [ SidPBaouo amd OTOLBATOTE YECA ATO TO
apyelo xat yeddipo uoévo oto TéAoC Tou, Ywelc

OLOLYPUPT| TWV TIEONYOUUEVWV TIEPLEYOUEVY TOU.
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— Y& oployéva oUCTAUATA, YivEToL didxplon YeTad apyelwy
XEWEVOL XaL BLABLXGDY apyelwy (oto Unix mdviwe, dyt),
onote exel, av VENOUUE Vo YELPLOTOUUE EVal DUOLXO
apyelo, TpEnel 0To mode va TPOCTEVEL oL O YAPAXTAPAC
b, ONAadn va €youue, avahoya UE TNV Tepintwor "rb",
"wb", "ab", "r+b" ("rb+"), "w+b" ("wb+"), f, "a+b"
("ab+").

e int fclose(FILE *fp)
Khelver to pedua £p. Entotpeget 0 ) EOF, oc meplnTtwon

emtuylac 1) anotuylag, aviicTolya.

e char *fgets(char *buf, int max, FILE *fp)
Awa3alet To TOAD max-1 yopaxTthpec amd o pedua £p, uéypl
v ooy yeouunhe (\n). Ot yopaxtipec mou dafdotnxay
(nall xor pe o \n) uAdocovtol otn cuyfolocelpd buf, 7
onolo tepuatiletan xavovixd pe \0. Emotpépetl to buf, A
NULL av éyet diofactel 6An 7 eloodoc. *

e int feof (FILE *fp)
Emotpegel un undevixr Ty av €youy dtaoctel Oha to
oedoueva amd to pedua £p, ONAAOY £YOVUE QTACEL GTO TEAOC

Tou apyelou Tou avtioTolyel oTo pPedua, 1), aAAC, 0.

YEnofuwe, UTdpyet xat 1 cuvdptnon char *gets(char *buf), n onola
xdvet nepinov 6,1t xou ) fgets. AwxfBdler and 1o pedua stdin, ywpic va Balet
%4100 TAV® 6plo 610 TANDYOC TV YApaxTHP®wY Tou Yo dtaBacToly xat, YU
autd axpBoe, Yo Adyouc acpaleiac, anodapplvetal 1 xphom tne. Eriong,
n gets dev tonodetel tov yapaxthpa alhayhc veopunc (\n) mou didBuce
wéoa oto buf. Av Uéloupe va dtaBdocoupe wiol YoUuwy XoUpaxTthpwy ard TNy
TeOTUTY €l0000, UTOPOUUE VA XeNOolpwoTotRcouue tny fgets, divoviag ocav
tehevtaio bplopa To stdin, avtl Vo XPNOLULOTOIAGOUUE TNV gets.
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int getc(FILE *fp)
Emotpégel Tov enouevo yapaxthpa and 1o pedua £p, 1) EOF,

oV EYOVUE PTACEL 6TO TEAOC Tou avticTolyou apyelou.

int putc(int ch, FILE *fp)
U'odper Tov yoapaxtrpa ch oto pedua £p. Emiotpepet tov
Yopoxthoa auto, 1) EOF og nepintworn Addouc.

int ungetc(int ch, FILE *fp)
I'uptlel mlow oto pedua £p Tov yopaxthpa ch, £TolL WOTE VA
otoaotel TAAL o EMOUEVT) avdyVwoT. Emiotpégel tov

Yopoxthpa auto, 1) EOF oe nepintworn Addouc.

int fprintf(FILE *fp, const char *format,
<op>1, <0p>2, ...)
Tow ye tny printf, yévo mou yedgel oto pedua £p, avtl yio

To stdout.

int fscanf(FILE *fp, const char *format,
<op>1, <op>2, ...)
Toto pe tnv scanf, uévo nou dtafalet and to pedua fp, avtl

artd To stdin.

int sprintf(char *str, const char *format,
<op>1, <op>2, ce)

Iowa ye Ty printf, udvo nouv ypdyel otn cupBohocelpd

str, avtl yia To pebpa stdout.

int sscanf(char *str, const char *format,
<op>1, <op>2, ...)
Tota ye tnv scanf, pévo nouv dfEalet and tn cuuBorocelpd

str, avtl and to pedua stdin.
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e size t fread(void *ptr, size_t size,
size_t count, FILE *fp) *
Awa3alet amd 1o pedua £p 10 TOAD count dedoyéva
ueyedouc size 1o xadeva xat o tonoVetel amd ™
otevluvor ptr xau yetd. Emotpégel to nAipdoc twv
0E00UEVWY TtoL Oafdotray. O €heyyoc TEAOUC TNC ELGOOOU
umopel var yiver e tn ouvdptnon feof.

e size t fwrite(const void *ptr, size t size,
size_t count, FILE *fp)
D'edgel oto pedua £p 10 TOAD count dedopeva PEYEVOUC
size To xadeva, Talpvovtde to and TNy OtebduvoT ptr xou
uetd. Emotpépel 10 TAAUOC TV DEDOUEVWY TTOU YEAPTNXAV.
Av ypagoUv Aydtepa and count dedoueva, autod Vo
ogelieTan oe xdnowo Addog mou cuvelT).

e int fseek(FILE *fp, long offset, int origin)
OcteL TNV TpEYoLca VEoT oTo peLua £p va elvou:

— offset (> 0) yopaxtrpec and v apyn, av To origin
exel tedel SEEK_SET.

— offset yopaxthpec and TNy TEEYOLCA VET), AV TO
origin €yel tevel SEEK_CUR.

— offset yopoaxtripec and to TEAOC, av To origin £yel
tevel SEEK_END.

Emotepegetl 0 oe nepintwon emttuylog.

YO thnoc size_t elvon o unsigned int, typedef’ed.
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e long ftell(FILE *fp)
Emotpegel tnv tp€youoa Veor oo pedua £p, ¥ —1L o€
TeplnTwor Addouc.

e int fflush(FILE *fp)
D'pdper oto pedua e€6douv £p 6,1t miavae Beloxeton oty
evolapeor Teployn) anovixevonc. Emotpégetl 0 ¥ EOF, oe
TeplnTwor emtuylag B arotuylag, avtloTolya.

e void perror(const char *s)
Extunovel tn cuuBolocelpd s xat ulor TEpLYpapr| TOU TLO

TPOc@aToL Adoug Tou Exel cLSEL.

— H ouvdptnor perror ivor TOAD XATATOTUCTIXY OTAY
XETOWOTOLOVUE CUVAPTACELS TNG TEOTUTNG PYBA0UA NG
e C, oL onolec eVOEYETAL VO TPOXAAECOVY KATOLO
Aadoc, yia mapddetypo n malloc 1| ol CUVAPTACELS
dlayelptone apyelwy, 6Twe 1 fopen, xot PaC EVOLUPEPEL
Vo pddouue oo axpBa¢ Ao TpoxAriinxe.

— YyeTxr| Ye TN cuvdpTnon perror eivon xat pio e€WTEPXY
UETOBANTY| errno, n omolo €YEL GOV TN EVOY AXEQAULO
TIOL AVTIOTOLYEL OTO O TPOGPATO Adoc Tou €yel cUUSEL.

— Av 9€éhovue va YpnoloTol\CoVUE TN HETABATTH errno
u€oa o’ Eva TEOYPUUUA, TEETEL VO €YOVUE CUUTEPLAGSEL
xou To apyelo emxeaAldac oTo onolo oplleton:

#include <errno.h>

Mio emiorjuovor Tou meeneL var YIveL elval OTL 0EV UTTOPOUUE VA
YOTNCLLOTOL|COVUE OTIOLADYTOTE CLUVAETNOT) OE OTIOLOOYTOTE
oebua. ECaptdtat and to mode mou d69nxe dtay dvolée To

avtiotolyo apyelo.



Avtiypapn apyelwy

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

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"))
perror ("fopen source-file");

NULL) { /* Open 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");

}

% ls -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

% ls -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

b




Extinwon yeappwyv 10000U pe aviiotpoyr oelpd

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

typedef struct Slistnode *SListptr;

struct Slistnode { /* A list node structure */
char *1line; /* with a string as member */

SListptr next;
s

void Sinsert_at_start(SListptr *, char *);
void Sprint(SListptr);

main()
{ 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 */

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("Y%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

A

% 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 npoeneepyactng tng C

o O npoeneepyaothc tne C elvat €va auTOVOUO UTOGUOTNUA
TOU AOYIOULXOU UETAYAWDTTIONS, TO OTOIO XAAETOL AUTOUATAL
TELY Ao TNV TEAyHoTLxy) dtadixacto Tne petayAwtTtione. O
OXOTOC TOU TPOETEEEPYAOTY| EIVAL VAL UETAOY NUATIOEL TO
mnyalo apyelo C nou tou 86UNxe ¢ Eva dhho mnyato apyelo,
oclUQwva pe pla oelpd amd odnylec mou ancvdivovtal o
autodv. To amotéheoya tou mpoenelepyaoth elvar autd TO
onolo Ya urootel ) dadxacia TNC YETAYADTTIONG.

o O ypoupéc Tou mnyaiou apyelou tou apyilouy and # elvor
odnylec mpog Tov TPOETELEPYATTY.

o Axoloudel pla cuvoTTIXA TEPLYPAUPT TWVY TLO CUY VA
YETOWOTOLOVUEVWY OB YLDV TOU TPOETELEPYAOTY|. LYETIXA
TLO OVOAUTIXY avapopd YivETol oTny Tapdypago §4.11 tou

[KR] (oeh. 128-133).
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#include

o XENOWOTOLEITAL YLO TNV ELCAYWYT) TWY TEPLEY OUEVWY
apyelwy emxepaldac otr V€or mou Beloxeta 1 odnyia.
‘Eva apyelo emixepalldac tepteyel oLV dINAWCELS
TEWTOTUTWY GUVIPTACEWY, 0PLoUOUC CUUBOAXOY CTAVEPDY
X0l HaXPOEVTON®Y (HE TNy odnyia #define), cuuneptiherc
AAWY apyelwv emxepaiidac, xAn. Xe apyela emxepaiidac,
dev cuvniiletal va €youue x@oxa Tpoypeduuatoc. Erlong,
oev xavoupe #include mnyoalo apyeia xwowa C. H odnyla
#include epgaviletor ye 600 exdoyéc.

o Ilowytn exdoyr:  #include <sysfile.h>
O rnpoenelepyactrc Yo Pdlet va Bpel to apyelo sysfile.h
GE XATAAOYOUC TIOU EYEL ONAWDOEL UE XATOLO TEOTO O
XENOTNG, YLt TEdOELYUa UE TNV ETAOYY) —I %aTd TNV xANoT
TOU gcc, 1) 0ToUC XaTaAGYoue Tou Beloxovtal To
Tpoxatoplouéva apyelo EmXeQaAldac TnNe YAWooUC, oL OToloL
UTopEl VoL OLaPEQOLY ATO EYXATAGTACT) OE EYHATACTAOT).

o AcUtepr exdoy”r:  #include "myfile.h"
O npoenelepyaocthic Yo Pdlet va Beel To apyelo myfile.h
GE XATAAOYOUC TOU YPNOTY), XAT AP}V GTOV XATIAOYO TOU
BeloxeTan To mnyalo apyelo, xal YeTd oe dAAoUC
XOTAAGYOUC, TTOU BOUTMAY, VLol TUQADELY U, UE TNV ETULAOYY
-I tou gcc. Av dev Bpeel oUte exel to apyelo, Yo Yacet xou
GTOUC XATANOYOUC APYEIWY ETUXEPAALDAC TOU GUCTHUATOC.

o Puoixd, elvon EMTEENTES XL ONAWOELC:

#include <sys/types.h>
#include "mydir/anotherdir/myfile.h"
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#define

o XpNOWOTOLE(TAL YLA TOV 0pLOPO CUUBOAXGY OTAVEPMDY 1
uaxpoevtohwy. ‘Onou Beel 0 TpoemelepyYaoThC oAV AeXTIXO
obuBolo (Oyt duwe uéoa o ") tn cuuBohny| otadepd 1 TNy
TUPUUETELXT) LAUXPOEVTOAT) TTOU oplleTaL YE TNV 00Tyla, TNV
avTaoTd e TO XeldeEVO TOLU TNC ExEL avTloToYTUEL.

o Ilupddetyua opiopol cuuBoAxhc otadepdc:

#define YES 1
O npoeneepyaocthc Yo avitxatactoel To YES, émou 1o Bpel

ooV AexTixd oluBolo uéoa oto mnyalo apyelo ye to 1 (ot
6uwe oto printf ("YES\n"), olte xat 010 x = YESMAN++).

o Ilopddelypo 0pLoUOU UOXPOEVTOANC:
#define max(A, B) (a) > (B) 7 (A) : (B))
Av Bpel 0 TpoenelepYaoTAC OTN CUVEYELX GTO apYElo XAaToLd
EVIOAY| TNC HOPYNC
x = max(p+q, r+s);
Yot TNV AVTIXATACTHCEL UE TNV
x = ((p+q) > (r+s) 7 (p+q) : (r+s));

Hopatneote, oto ToEddeLrypa auto, oTL Tor A xa B Yo
unohoyloUoLy TEAXAE 000 PopES, apol TooeC Bploxovtal 6To
XEMEVO AVTIXATACTACTC, TEAYUO TOU UTOPEL GTO
CUYXEXPUEVO TIOEAOELY A VO NV EVOYAEL, aAAd o€ dAAEC
TEQLNTWOELC YpELdleTanL TPoooYH. &

* IIiotebete Ot M exgpaocy max(i++, j++) Vo avixatactoadel cwWoTA UE

Bdom Tt eiye oTO PLANS TOU UAAAOY O TEOYPUUUATIOTAC TOV TNV EYPAUYE;
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o O nopevieoelc yYlpw Ao TIC TUPUUETOOUC GTO XEMEVO
AVTIXATAOTACTC WIS LAXPOEVTOAAC EVOEYETAL, OE XATOLES

TEQIMTWOEL, Vo elvan xploweg. Tlapdoderyua:

#define square (X) X * X

I Yo avtixatactadel o square(a+l); * Autd Atay mou

Oéhape; P TIde Ya énpene vo SnAwlel n popoevtols; ¥

o Apxetéc and TIC CUVAPTACELS TNC YAWOOUS TOU
YOTNOLWOTOLOUUE OTO TEOYPAUMATS LS, EVOL OPLOUEVES GV
UOXQOEVTONEC UECU OE APYELN ETUXEPAAIDAC Kol OYL UE
xwowa ot PBAoI N e YAwooac. o mopdderyua, ot
YVWOTEC Yac cuvaptroelc getchar ot putchar opilovtot
uéoa oto apyelo stdio.h we¢ e€hc:

#define getchar() getc(stdin)
#define putchar(x) putc(x, stdout)

Ya+l * a+l
B"Oyt, BéBata.
Y'#define square(X) (X) * (X))
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#if, #else, #elif, #endif #ifdef, #ifndef

Ytny C, umdpyet 1 duVATOTNTA UETAYAWTTIONS UTO cLUVIHXY).
‘0,7t tepthauBaveton yetald evoc #if ot Tou auéowe
enouevou #endif, mou dev €yel avtiotolynlel pe xdnoto
GAAo #if, Yo peTayAwTTioTEL WOVO AV 1 ax€pata TAPACTACT)
Tou Bploxeton yetd to #if anotunvel oe un undevixr Ty

Luviwe, oL axepalee ToEAoTAoEC YETA To #if cuyxplivouy
TWES oLPBOAXWY oTalEp®Y, TOL £YoLY avTloTolyTUEl o
ax€paloue, HeTadl Touc 1 ue axépatec otadepéc, UECW TWV
TeheaTOV olyxpone tne C (==, =, > ).

Me tnv odnyia #else, apy(Cet To TUHUA Wloc Bounc
#if /#endif nou Vo yetayrwttiotel av n tapdotaon YeTd
To #if elvon Peudric (lon pe undéy).

H odnylo #elif umopel va ypnowwonolniel yia mo cbvoun
Yoopn uloc #else tnc omolag To cwUa anoTeheltal and ulo

#if, amogedyovToc €10l xat 1o emnAcoy #endif.

Hopdderyuo:
#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 Kdmowa €l0uxh} TopdoTtacT) Tou UNopel vor UTIAEYEL UETA ATO
eva #1if elvou 1) defined (NAME), mou armotdtor og 1 av 1o
NAME €yet optotel ue #define, ariudc o 0. H odnyla

#if defined(NAME)

elvon Loo00vouY UE TNV

#ifdef NAME

o XTIC TOPAUCTAOCELC UETA amtd €va #if UnopoLue Vo EYOUPE XL
devnon (). INa nopdderypa, av Yéhovye va e€acgaricouue
OTL Ta TEPLEY OPEVA Tou apyelou hdr.h Yo cuureptAngiody
ula u6vo @opd oe Ulor TOAOTAOXY| EQUEUOYT| UE TTOANES
cuumeptAfelc, Yo umopolooue Vo TO BOUHCOUUE WS eENC:

#if !defined (HDR)
#define HDR

/* The real contents of hdr.h go here */
#endif

To #if !defined (HDR) Ua unopoloe va ypapel lcodLvouol
xot oav #ifndef HDR

o Aoyéc #if(#ifdef #ifndef)/#endif ynopel va elvou
eppwAacuevec. Me tn Boryleld Touc umopolue vo
TEOCOUOLWCOVUE ELPWALACUEVA GYONLA, XATL TOU UE TOV
cuVTUN TEdTO Ypughic oyohiwy (/* ... */) dev elvar

ouvatov. 1log;
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Tagwopnon mvdxwy

o Yrdpyouv dLdpopec uedodol, dANeEC AYOTEROD, AAAEC
TEPLOCOTEPO ATOBOTIXES, Yol TNV TASIVOUNOT TwV oTotyElwY

evoc Tivoxa.

o H ta&ivéunon evédc mivaxa €yel vonua dtay undpyet wla
oyéon ddtaEne oto chvoro and to omolo malpvouy TWEC TA
ototyela Tou mivaxa. T apriuoie (axépatoug A xvnthc
UTIOBLLOTOANC) €youUe TNV aprdunTxn dtdtaln, yia
ouufolooelpec TNy ahpafntinn. o dAhoug TOmouc
OEDOUEVWY, TEETEL VoL €XEL oploel capae 1 oyéor ddtalng.
[ mopddetypa, dwdtaln petall douwmy urnopel vo oplotel pe
Bdon N OdTaln we Teog Eva YEAOC-XAEWDL TNC douNc
(apriuntind 1) cuyforocelpd).

e Y11 ouVEYELd, oL aAYopLdUOL, Ta TopadelyoTa XL To
TEOYPAUUATA TOU ToPOUGLALOVTAL OTOYEVOUY OTNY
TallvouNnon Tvaxwy, o adfouca GeLpd, UE oTotyela Tou

elvon apriuol.

o O uédodol Tavounonc unopoly va Teocdprocdoly eUXOA,
XOL YL TIEPLTTWOELS SAAWY LOVOOLACTATWY DOPWV
0E0OUEV®™Y, VIO TOEADELY MO CUVOEDEUEVWY ALCTWV.
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‘Eva J€ua mou €yeL YEVIXOTEPO EVOLAPEPOY GTOUC
ahyopluoug elvar 0 ypdvoc Tou yeetdleTol Yio TNV EXTEAECT
TOUC, avahoya Pe to péyedoc Trg eLl0dd0L Touc. Autd
exppedleTal Ue TNV ToAuTAoxOTNTA Yedvou Touc. O uédodol
TAELVOUNOTC €XOUY BLAPOPES TOAUTAOXOTNTES YEOVOU, Ol

OTIOLEC AVTAVAXAOUY TNV ATOOOTIXOTNTA TOUC.

[ vor exgpdcouye TNV TOAUTAOXOTNTO EVOC aAYOplUOoU,
cuvitwe yenotuoroloue Tov cuufoiioud O. ‘Otayv 7
eloodoc evdc ahyoplduou éyet uéyedoc n (Yo ToUEddELYUo TO
TAfdoc TV oTolyElwy evdc Tivaxa Tou YEAOLUE Vo

T LVOUNOOUUE ), AEYOVTOC OTL 1) TOAUTAOXOTNTA YEOVOU TOU
ahyopiduou eivar O(f(n)), evvoolue bt o Ypdvoc exTéNeoc
Tou, T'(n), dev €yet peyalltepo pudud adinone and autdy
e ouvdptnone f(n), 660 av€dver To n. Aniadr uTdpEyoUV
C' xau ng tétowa wote T'(n) < C - f(n) vy xdde n > ng.

[ mapdiderypa, n TohutAoxdTnTA TOL ahyoplluou yior TNV
ebpeom e péone e n aptduoy evar O(n), evéd 7
TOAUTAOXOTTTAL TOU AAYORIIUOU XATAOKEUTIC EVOS LaYIXOU
TeTPAYOVOL N X 1 elvon O(n?).

2€ OPLOUEVES TEPITTWOELS, 1) YPOVLXY ATTODOCT) EVOC
ahyopiuou yia eloodo yeyédouc n eoptdton xot And TO
ToLaL Elvall 1) CUYXEXPWEVT) EICODOC. XTIC TEPLTTWOELS AUTEC,
UTLOPOVUE VO AVAPEROUACTE GTNY TOAUTAOXOTNTA YELPLOTTC
repintwone (v Ty mo “0UoxoAn” elcodo) N oTn ueEon
TohumhoxdTnTa (U€om Tr anddoorne yior OAeg Tic mavég

€L0600UC).
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o H 1éodog tng puoalioas

Y0vxpve Ceuydpla LadoYXWY OTOLYELWY, and XATw
TPOC TOL EMAVW, xo OTay Bploxelc 000 mou dev elvar
OTY) OWOTH oelpd, aviwetdvece to. Metd and to
TEWTO TEPACHUA, TEWTO oToLyElo Va elval To WXPOTEPO
Ohwv. Kdve xat dedtepo népaocua, yia To oTolyela
ano 10 0e0TEPO XAl UETA, OTOTE £TOL Yo EAUEL XoL TO
0eUTEPO %ATA oElpd oTr Vo Tou. Metd and n—1

TEPACUATA CUVOALXE, O Tivaxac Va €xel Taévoundel.

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
) J J J

8 8 8 8 8 8 8 9

noAumhoxdtnta O(n?)

I'o :=1,2,...,n—1
I'o j =n—1,n—-2,...,1
Av z;_1 > x; tote

Avtetdideoe z;_1 xau x;
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o H uédodog tng emroyng
Bpec 10 uixpdTeEpo amd 6ha Ta oToLyelo o
AVTIUETAVEGE TO Pe To TpwTo. Bpec T0 utxpdtepo and
TOL UTOAOLTIOL ol AVTIUETAVEGE TO e TO OEVTERO.
Metd and n—1 emhoyeg xou avTHETAVECEC CUVOAXA,
o ivaxoc Yo Eyet taétvounuet.

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 3 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 3 9 8
8 8 8 8 8 8 8 8 8 3 9

nohumhoxdtnta O(n?)

I'o :=1,2,...,n—1
min = 1—1
'ow 5 =14,2+1, ..., n—1
Av z; < Tppipn TOTE
min = J

Avtietddeoe T;_1 XA Tmin
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o H uédodog tng ewvaywyng
Tonolétnoe t0 deltepo oToLyElo TPLY 1| UETE TO
TEWTO WOTE Vo Elval 011 owoTy| oepd. Tonoletnoe
T0 Tp{T0 01N oWoTY Véon oTa KON TALVOUNUEVDL
TEWTO xo deLTEPO. Metd TonoVETNOE TO TETUPTO OTA
Tola mpwTa. Metd and n—1 eloaywyec cuvoixd, o
mivaxac Yo Eyet Talivounuet.

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

noAumhoxdtnta O(n?)

I'o :=1,2,...,n—1
j =1i—1
Evéow j > 0 xow x; > x4
Avtietdieoe z; xan Tj41
J=73-1
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o H ypryopn pctiodos
Me (Bdon 10 TewTO GTOLYElD GUV 0OTYO, YWELGE TOV
Tivaxar og 000 dAhoug, Evay oL TEPLEYEL oToLy el
ULxEOTEEA 1| {oa UE TOV 00NYO XaL Evay Pe PEYAADTEPA
7 loa. Tadwéunoe toug 600 auToLC Tivaxeg Ye TNy
(Bl pédodo avadpouxd (g’ 66OV €Y0LY TOUALYLOTOV
0Vo otolyela), OTOTE TO TEAXO ATOTEAECU €lvall 1
TAEAUECT) TWV TAEVOUTUEVOY AUTMY TUVAXWY UE

eVOLAPEST) TAPEUBOAT TOL 00N YOU GToLYElOL.

6| 6 3 3 3 3 3 3 3 3. 3 1
3 3| =+ 3 3 3 3 3 3 3 3 3 2
7 7 7] o 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| s 5. %5 5
5 5 5 5 5 5 5 5| % 5| )6 6 6
8 8 8 8 8 8 8| =+ 8 8 8 — 8 7
1 1 1 1| » 1| 6| 6 9 9 9 9 8
3| %3] o6| 6 7 7 7 7 7 7 7 8
8 8 8 8 8 8 8 8 8 8 —» 8 9

uéon moiurhoxdtnta O(nlogn)
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Yuvdetnon gs(x, up, down)
start = up
end = down
Evécw up < down
Evéow Tgown = Typ xot up < down
down = down—1
Av up # down todTE
Avtietddeoe Ty xU Tdown,
up = up+1
Evéow zyp < Taown xot up < down
up = up+1
Av up # down tbTe
Avtetddeoe Ty xU Tdown,
down = douwn—1
Av start < up tote
KéAeoe qs(x, start, up—1)
Av end > down toéte

KéAeoe qs(x, down+1, end)

[ var Tatvopilooupe Tov mivaxo & Tou €xel n ototyela, Yo

Tpénel va xahéooupe gs(x, 0, n—1).

o ‘Alhec yédodol talvéuncrc
— H pédodoc tou owpov, O(nlogn)
— H pédodoc tne ouyywvevone, O(nlogn)
— H uédodoc tou Shell, O(n?) (ceh. 94 [KR])



Medobor Tagvounong

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

void
void
void
void
void
void

bubblesort(int, double *);
selectsort(int, double *);
insertsort(int, double *);
quicksort(int, double *);
quicksort_body(double *, int, int);
swapd (double *, double *);

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, starttime, 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:

}
if

printf ("Sorry, no such method\n");
return 1;

/* Allocate memory for the array
((x = malloc(n * sizeof(double))) == NULL) {

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

return 1; }

*/
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srand((unsigned int) seed); /* Initialize random number generator
for (i=0 ; i<n ; i++) /* Generate n 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);
starttime = ((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-starttime should be
/* CPU time consumed for sorting
for (i=0 ; i<mn ; 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-starttime);
free(x);

}

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>=i ; 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]1) { /* Move repeatedly the element */
swapd (&x [j], &x[j+1]); /* 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 x/
}} /* Now up = down is the position of the pivot element */

if (start < up) /* Is there at least one element left of pivot? */
quicksort_body(x, start, up-1); /* Quick(sort) smaller elements */
if (end > down) /* 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 = *b;

*b

[
ot
@
8
o)
-«
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% gcc -o sorting sorting.c

% ./sorting b 30

Random numbers

0.7793 0.1050 0.5197 0.8237 0.8140 0.3184 0.8334 0.8853 0.0604 0.9981
0.9160 0.7987 0.6526 0.2380 0.4877 0.3815 0.8499 0.9563 0.5682 0.8995
0.7011 0.8272 0.3778 0.3641 0.3623 0.5319 0.9399 0.2587 0.0387 0.9204

(@)
(@)

o
o

Sorting by bubblesort

0.0387 0.0604 0.1050 0.2380 0.2587 0.3184 0.3623 0.3641 0.3778 0.3815
0.4877 0.5197 0.5319 0.5682 0.6526 0.7011 0.7793 0.7987 0.8140 0.8237
0.8272 0.8334 0.8499 0.8853 0.8995 0.9160 0.9204 0.9399 0.9563 0.9981

o
o

o
o

Time: 0.00 secs

% ./sorting s 30

Random numbers

0.4595 0.8727 0.5696 0.9981 0.7452
0.1422 0.1314 0.0112 0.1514 0.9064
0.2680 0.5524 0.3585 0.1433 0.1383

o

.8356 0.5967 0.9968 0.6831 0.2828
.0762 0.9622 0.9530 0.5056 0.0356
.1783 0.9059 0.2644 0.3080 0.8845

o
o o
[oNe]

(@)
o

Sorting by selectsort

0.0112 0.0356 0.0762 0.1314 0.1383 0.1422 0.1433 0.1514 0.1783 0.2644
0.2680 0.2828 0.3080 0.3585 0.4595 0.5056 0.5524 0.5696 0.5967 0.6831
0.7452 0.8356 0.8727 0.8845 0.9059 0.9064 0.9530 0.9622 0.9968 0.9981

o
(@)

o
o
o

Time: 0.00 secs

% ./sorting i 30

Random numbers

0.0288 0.4756 0.5888 0.2960
0.6908 0.9518 0.5337 0.5027
0.2553 0.0621 0.9665 0.1353 0.9752 0.1192

o

.9495 0.1113 0.6595 0.1166 0.3072 0.6231
.6060 0.8049 0.8516 0.1825 0.0201 0.2418
L2774 0.7282 0.6423 0.9476

(@)
o o

(@]

Sorting by insertsort

0.0201 0.0288 0.0621 0.1113 0.1166 0.1192 0.1353 0.1825 0.2418 0.2553
0.2774 0.2960 0.3072 0.4756 0.5027 0.5337 0.5888 0.6060 0.6231 0.6423
0.6595 0.6908 0.7282 0.8049 0.8516 0.9476 0.9495 0.9518 0.9665 0.9752

o
o

o
o
o

Time: 0.00 secs

% ./sorting q 30

Random numbers

0.0843 0.5580 0.6041 0.7343 0.3129 0.7320 0.5098 0.6124 0.8065 0.0953
0.5297 0.2080 0.9518 0.7837 0.9656 0.7879 0.9631 0.5661 0.2316 0.2067
0.0451 0.6699 0.6528 0.5289 0.4447 0.4719 0.5746 0.4992 0.1097 0.3981

o
o

o
o

Sorting by quicksort

0.0451 0.0843 0.0953 0.1097 0.2067 0.2080 0.2316 0.3129 0.3981 0.4447
0.4719 0.4992 0.5098 0.5289 0.5297 0.5580 0.5661 0.5746 0.6041 0.6124
0.6528 0.6699 0.7320 0.7343 0.7837 0.7879 0.8065 0.9518 0.9631 0.9656

o
o

o
o

(@)
(@)
o
o
o

Time: 0.00 secs

h
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% hostname

zeus

% ./sorting b 10000 2006 | tail -4
0.9982 0.9983 0.9985 0.9985 0.9985
0.9990 0.9994 0.9994 0.9995 0.9995

Time: 11.18 secs

% ./sorting b 30000 2006 | tail -4
0.9994 0.9994 0.9995 0.9995 0.9995
0.9997 0.9997 0.9997 0.9998 0.9998

Time: 97.74 secs

% ./sorting s 10000 2006 | tail -4
0.9982 0.9983 0.9985 0.9985 0.9985
0.9990 0.9994 0.9994 0.9995 0.9995

Time: 5.51 secs

% ./sorting s 30000 2006 | tail -4
0.9994 0.9994 0.9995 0.9995 0.9995
0.9997 0.9997 0.9997 0.9998 0.9998

Time: 50.46 secs

% ./sorting i 10000 2006 | tail -4
0.9982 0.9983 0.9985 0.9985 0.9985
0.9990 0.9994 0.9994 0.9995 0.9995

Time: 7.79 secs

% ./sorting i 30000 2006 | tail -4
0.9994 0.9994 0.9995 0.9995 0.9995
0.9997 0.9997 0.9997 0.9998 0.9998

Time: 69.16 secs

% ./sorting q 10000 2006 | tail -4
0.9982 0.9983 0.9985 0.9985 0.9985
0.9990 0.9994 0.9994 0.9995 0.9995

Time: 0.04 secs

% ./sorting q 30000 2006 | tail -4
0.9994 0.9994 0.9995 0.9995 0.9995

Time: 0.13 secs

% ./sorting q 100000 2006 | tail -4
0.9998 0.9998 0.9998 0.9998 0.9998 0.
0.9999 0.9999 0.9999 0.9999 1.0000 1.

Time: 0.45 secs

h

o

(@]

o

(@]

(@]

(@]

(@]

0.
0.9997 0.9997 0.9997 0.9998 0.9998 0.

.9986
.9996

.9995
.9999

.9986
.9996

.9995
.9999

.9986
.9996

.9995
.9999

.9986
.9996

9995
9999

9998
0000

(@]

[eNe)

[eNe)

o O

o

.9987
.9996

.9995
.9999

.9987
.9996

.9995
.9999

.9987
.9996

.9995
.9999

.9987
.9996

.9995
.9999

.9999
.0000

o

o

o

[oNe]

o O

o o

o

o

.9988
.9997

.9996
.9999

.9988
.9997

.9996
.9999

.9988
.9997

.9996
.9999

.9988
.9997

.9996
.9999

.9999
.0000

o

o O

[eNe)

o O

(@]

.9989
.9998

.9996
.9999

.9989
.9998

.9996
.9999

.9989
.9998

.9996
.9999

.9989
.9998

.9996
.9999

.9999
.0000

(@]

o

(I

.9989
.9999

.9997
.0000

.9989
.9999

.9997
.0000

.9989
.9999

.9997
.0000

.9989
.9999

.9997
.0000

.9999
.0000
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Avalhtnon oe nivaxeg

IToAéc popéc €youpe €va miivoxa and ototyelo (apriuoie,
cupBohooelpéc, 0,TIONTOTE) ot VEAOUUE var BoVUE oV Eva
CUYXEXPWEVO OTOLYElD, (OLOU TUTIOU UE AUTA TOL Tvaxa,
avixel otov mlvoxa. H Sradixacto auth Aéyetan avalhtnon.

O amholotepog TpdTOC Vo xdvouue avalhtnon o éva mivoxa
elva ue tn Aeyouevn oetptaxy) avalAtnor. Awatpéyouvue to
otovyela Tou mivaxa, €va Tpoc éva, uEyel va Bpodue To

oTolyElo Tou Pdryvouue, av To Bpolue TEAX.

Av o nivaxag elvar peydrog, n oetptaxy) avalAtnor urnopel vo
elvat TOAU ypovoBopa. Av Ouwe TaELVOURCOUUE ToV Tivoxa,
€0Tw og aLEoVoA OELPA, UTOPOUUE VU EQUPUOCOVUE Uiat TOAD
TayUtepr W€V, TN duadxy| avalATnom.

Me ) duadwy| avalitnom, cuyxplVouUE TO GTOLYElD IOV
Py vouue pe to peoato (1) éva and ta dvo yeoaia) otolyelo
Tou mivaxa. Av cuunintel, otapaTdue THY avalATNoT Agou
T0 oTolyelo Beélnxe. Av OyL, 0TV TEPITTWOT TOU TO
oTolyelo Tponyeltat Tou peoalov, Ydyvouue va To Bpolue
0TO TPWTO Uod Tou Tvaxa. Av énetol Tou pecalou, To
bdryvoupe oto debtepo wod. H avalrtnon otov xatdAhnio
unoTivaxa ylvetow e tov (0L TpdTo, cuYXElvovTaC TO
otolyelo ue to yecaio Tou umoTmivoa xat 1 dadxacta
ouveyilel ue autdy Tov TPOTO, U€ypelc dtou elte va Beedel to

otolyelo elte va pTdoouue o€ xevd uToTvaXaL.

’

Hotec elvor oL ToAUTAOXOTNTEC TwV YEVOdWY; *

Y'O(n) xor O(logn), yio T oetptaxh xat T duadkh avalhtnom, aviiotouya.



MedodoL avalntnong

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

searching.c */
<stdio.h>
<stdlib.h>
<string.h>
<time.h>

void heapsort(int, char *x*);

void heapify(char **, int, int);
int segsearch(char *, int, char *%)
int binsearch(char *, int, char *%)
void swapwords(char **, char *x);

main(int

{ int k =
int nmax = 1000;

double

argc, char xargv[])
0;

starttime, endtime;

char search = ’s’;

char **words, *arg, buf[81];

while (--argc) {

arg =
if (!strcmp(arg, "-max")) {
if (argc > 1 && --argc)

else if (!strcmp(arg, "-seq"))

*++argv;

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");

exit(1); }

/* Counter of words that will be read
/* Default maximum number of words to read

/* 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");

exit(2); }
strcpy(words [k++], buf); } /* Store word read
if (search == ’b’) /* If binary search selected
heapsort (k, words); /* sort words via the heapsort method

starttime = ((double) clock())/CLOCKS_PER_SEC; /* Search start time
while (argc--) {
arg = *argv++;
switch (search) {
case ’s’: /* The sequential search case
printf ("Ysfound %s\n",

seqsearch(arg, k, words) 7 " "

"not ", arg);

break;
case ’b’: /* The binary search case
printf ("Ysfound %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-starttime); }

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 ; i>=1 ; i--) {/* Move root of heap to bottom rightmost
swapwords (&x[0], &x[il); /* position not already settled and
heapify(x, 0, i-1); }/*transform to a heap the rest of the tree
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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*root+1; /* this is the maximum child
else if (strcmp(x[2*root+1], x[2*root+2]) > 0) /* Otherwise
maxchild = 2%xroot+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[rootl]); /* with root and swap
root = maxchild; } /* accordingly, defining also the new root
else
break; } } /* 0K, we made our heap

int seqsearch(char *w, int n, char **x)

{ int 1i;
for (i=0 ; i<mn ; i++)
if (!stremp(w, x[il)) /* So simple, what to comment here!
return 1;

return O; }

int binsearch(char *w, int n, char **x)
{ int cond, low, high, mid;

low = 0; /* 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 O; } /* 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!!! I am fine. What about you? Are you 0K?
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/dict/words
25143 /usr/dict/words
% ./searching -seq -max 26000 \
? -words ‘cat KRExcerpt.txt‘ < /usr/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 0.28 seconds
% ./searching -bin -max 26000 \
? -words ‘cat KRExcerpt.txt‘ < /usr/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
zeus
% we -w ..
263901
% ./search
?
found
found
found
found
not found
Searching
% ./search
?
found
found
found
found
not found
Searching
% ./search
?
?
23606
% ./search
?
?
1537
% ./search

found
found
not found
not found
not found
not found
Searching
% ./search
?
?
C ...,
yA

/hwprogs/large_file.txt

. ./huprogs/large_file.txt

ing -seq -max 300000 \

-words ‘cat KRExcerpt.txt‘ <

programs

in

many

different

domains.

time is 0.81 seconds
ing -bin -max 300000 \

-words ‘cat KRExcerpt.txt‘ <

programs

in

many

different

domains.

time is 0.01 seconds
ing -bin -max 300000 \

-words ‘cat /usr/dict/words

ing -bin -max 300000 \

-words ‘cat /usr/dict/words

ing -bin -max 300000 \

-words ‘cat /usr/dict/words

time

timeout

timepiece

timeshare

timetable

timeworn

time is 0.29 seconds
ing -seq -max 300000 \

large_file.txt | tail -6

large_file.txt | tail -6

A

A

A

-words ‘cat /usr/dict/words‘ <

... unacceptable running time

large_file.txt \
grep ’not found’ | wc -1
large_file.txt \
grep ’ found’ | wc -1
large_file.txt \

grep ’ time’

large_file.txt \
grep ’ time’
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‘Eva npéypappa C npénel va elvat . ..

. owoto. Ilpogavac! Hpdypapua mou diver Addoc
ATOTEAECUATO TTEETEL VoL dtopUwIel.

. anodotixo. To mpoypduuata TEETEL var dlvouy Ta
ATOTEAEGUATE TOUC HECA OE EVAOYO YPOVIXO OLAGTNUA.
BéBoa, 0 optoude tou “eOhoyou” mowihel avahoya UE TNV
TERIMTWOT Xou TIg cuvixec. Xe xdle neplntwon, Yo TpeTEL
VoL TPOCTAHO0UE TO TEOYQPUUUS UAC VO EYEL T UEYLOTT
ouvath anédoon. Enlong, Yo mpener va eAEYYOUUE TN
CUUTEQLPOEA TOL %ot Yo, TWIAVWSC AcLYATOT, UEYAAES
eloodoue. IIdvtwe, éva mpdypauua Tou Vewpntixnd xdmola
oty Ya tepuatioel, ahAd unopel vo unv Codue yLa vo To

doUuE, dev €yel mpaxTixy a&ia.

... elpwoTo. Aev TpEnel T0 TEOYpouua Vo Byalet Adin
eEXTEAEOTC, OTOLONOTE oL av elval 1 elcodog mou dEYTNXE.
Aev apxel Vo CUUTIEPLYPEPETAL OUOAS LOVO YLAL TLC
AVUUEVOUEVEC ELGAODOUC.

... TExpnetwpevo. H texunplworn cuviotatol oty xoAn
ETULAOYY) OVOUATWY PETABATTWY, CUVAPTACEWY, XAT., XoOC
xoL oty tpocUixn oyollwy. H texunplwon npenet va elvou
TOOT 60N YEELGLETOL VLA VO XAVEL TO TEOYQRUUUN XATAVOTTO.
OUte Aydtepr), aAAd OUTE Xal TEPLOCHTERT).

... evavayvwaoto. llpenel va €yel cuveny| otolylon, va
ATOPEDYOVTAL YPUUUES UE TEPLOGOTEPOLG amd 80
YOUPAXTHPES, VoL UTAEY 0LV XEVE YOpw amd TEAECTEC, OOV

AUTO BEATIOVEL TNV VLY VWCLUOTNTA.
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Yuyva mpoypappratioTixd Addn otny C

No xdvouye datpeon uetall axepaiwy, EVEATIOTOVTAC OTL
Vo TAPOUPE OUY ATOTEAECUA EVOY ApWIUO HVNTAC
UTIOOLOLOTOANG, EV) TNV TEAYUATIXOTNTA TA{PVOLUE TO
AXEEALO TTNAIXO TS OlalpeoTC.

No voploouvye 6t oe pla axépotal HETABANTA uToPOUUE VL
PUAGEOLUE TIUYH 0COBATIOTE UEYAAT), ) OTL o€ Wlor ueTaBANTA
XVTTAC UTOOLOTOAYC UTopOUUE Vo €Youue 60T axplfBeLa
VENOLYE.

Noa xdvoupe Addog oty optaxry VU XY TEPUATIONOU UidC
dounc EmaVIANNC.

Na yenowonoticouue yio TeAeoTr| oUyxplong YEoo o€
cuvIXN To =, AVl Yo To ==.

No Baiovye peta and pia for 1 pla while éva ; mpv TNV

EVIOAY| ) TO UTAOX EVTOADY TIOU ATOTEAODY TO COUA TOUC.

No Eeydooupe 6Tt o oTotyela evoc miivaxa pe didotaon N

aprduodvTol and 1o 0 €wg to N-1, ot 6yt and to 1 €wc To N.

Na yetptotolue anpooexTa TOUC OEIXTES, YLo TOEAOELY U VA
doxdoouue Vo Ypddouue exel mou motebouue 6Tl Bely Ve
EVOC OEXTNG, YWPIC VO EYOVUE XAVEL TNV ATOLTOVUEVY)

OECUEVCT] UVHUTC.
No 0gouelouue DUVUULXA UVHUT ME ETOVOANTITIXG TEOTO O

VoL UNY TNV anodeoueVOVUE OTay OV TNV Y eelalOUACTE.
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Noa Bdhoupe ; oto T€AOC plag odnyloc #define.

Na &eydoouye va Barovue tapeviéoelc yopw and To xeluevo
AVTLXATACTAONS WIOC YaXPOEVTOAAC, TOU 0pICOVUE UE
#define, ot 6mou ahlol ypeetdletal p€oa ¢ AUTO.

No mapeny\oouvuE T TEOTEPAUOTNTES TWV TEAECTAY, YL
Tapdderypa vo ypdouue
while (ch = getchar() !'= EOF)

avTl Yl

while ((ch = getchar()) != EOF)

Noa xdvoupe cOyyuon avaueso TNy Evvola TNe
TEOTEQALOTNTAC TWV TEAECTWY, TOL EXEL VA XAVEL UE TO OV
EQPUPUOCETOL EVUC TEAECTAC, UE TT) OELPA EXTEAEONC TWV
EVERYELDV TOL Tpocdlopilouy ot tereotéc. [a mapdderyua,
To *p++ elvat Oviwe To (Blo pe o *(p++), T0 omolo Guwc
rtoAhol vouilouvy, Addoc, 6Tt onualver 6Tt TpwTa Yo auE et
0 OelxTne p o UETE Yot TPOOTEAACOUUE TO TEPLEYOUEVO TNG
véac devduvorne. OXI. Amhde, o Teheothc ++ 0w elvan
UETADEUATIXOC, ONAwvovTac OTL Tpwta Yo tpooTehacVel To
TEPLEYOUEVO TNC OleYuvone Tou delyvel 0 p xot YETE Vol
auéniel autoc. Ot nopeviéoeic yOpw and to p++ delyvouy
ToL eqapuoletal 0 TEAEOTHC ++ (oTOV Belxtn p) xou Oyt moTE

Yo exteleclel n mpdén mou uTodexvUEL.
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No yelptotolue anpdoexta YeTABANTEC Ue TO (Ol Gvoua,
TAREENYWOVTAC TIC EUBEAELEC XAVEULAC, XAl VO
YONOLOTOLOUUE XATOLOL AT AUTES, EVK) TEAYUATIXG

XOTOLLOTIOLOVUE XATIOLOL GAAT).

No dewproouvue 6Tt TomixeC petaBAntéc elva
apytxomotnuevee (ya mopddetyua, og 0), mopdtt euelc dev

EYOUUE XAVEL PNTE %3 TL TETOLO.

Not OLaTUTWCOVUE ATEOCEA T EPPWALACUEVES EVTOAEC if,
napaeinovtac dyxotpa { xot } o neptTdoES Tou
YEELACOVTAL, UE ATOTEAECUA 1) EVTOAT) VA EIVOL UEV
CUVTAXTIXY CWOTY), OOTE O UETAYAWTITIOTAS OEV
OLOUOETUPETOL, AAAG Vor ONUALVEL XATL GANO a6 AUTéd TOU

elyape mpdleon va ypddouye.

Na Eeydoouvye xplota break oTic TEPITTOOELC UldC EVTOANC

switch.
No tavticovue to *A’ ye to "A".

Noa rapaBiédouue 10 yeyovoe ot pla cupBorocelpd
tepuatiCel e tov yopaxtrpa *\0”.

Na ouyxplvoupe ocupfBolocelpéc ue Tov teheoty ==, avti ue

1) CLVAETNOT Strcmp.
No unv Bdhovue cuviixn teppatiopol wloc avadpounc.

No xahécovue Ny scanf nepvovtac 6" authy TIC HETABATTES
Tou YeAovue va daBdoouue, avtl yior Tic dlevlovoEelC Touc.
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Evyoapioties ...

. otn Aéxtopa Ilaundd KapdAn vy Tn petddoor tohldTiunG eunetpiog,
IBEDY XAt LAIXOU oo To HaUnua Tou AVTIXEILEVOSTPAPOUS
[Tpoypappatiopol Tou dtddoxel 670 TUARK LoC A0 TO AXABNUATKO
€toc 2002-03.

. enionc oty Ilaund xo 6TOVE HETATTUYLAXO0C QoltNnTEC MTéparo
Yrapdtn xot Niko I[Todntd mou didBalay He ATEPLOPIOTY UTOULOVY T
TEWTOAELXL AUTOV TV DLAPAVELOY/CNUEIDCE®Y, EVOCK YRAOPHVIOLGAY,
%ol UTEDBELE Y €val TARYoC and AdUr xat napaleldelc Tov elyay,
%xEVOVTAC TALTOYPOVA Xl TPOTACELS Yia TN dLopYwoh Toug.

ce. YLOL TT] CUVELCPOPA TOLEC CTA ERYACTAELA, OTNY AZIOASYNOT

TGV AOKNCEWY XOll TNV LVTOCTNELEYN TWV POLTNTOV ...

veey EXTOC AO TOV XTé@aro xot Tov Niko, X0l GTOUC UETATTUYLAXOVC
portntéc Anuntpn Yoivrvn, Idvvn BeAeowotn, MavdAn Xvvodwvd,
Iavyvn IlpoBatdpn, AprototéAn I'Aeven, Kartepiva IatpomovAov, EAeva
NikoAdkn, Znon Taxztoidon, Ndvvn ®vtd, Nota KoAtoida, Xnipo
Mmnodron xoaw Mé A1 TpravtaguAAidn, xad¢ Xl GTOV TPOTTUYLAXO
pottnth Mavodn IlAatdkn.
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