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Al0QaveLES TAPOVGLIGEMV

Ewayoyn (1)

[ KOTOG TOL LafLaTOg
o Ewcaymyn oty mnpopopikn
(computer science)

o Ewcaywoyn otov mpoypappatiopd
niextpovik®yv vroroylotav (H/Y)

o MeBodoroyia alyopiOpukng eniivong

TpoPAnUATOV
9/10/26
v Eooymyn oty aAnpogopikr
v Ecayoyn otov Tpoypoppaticnod e m yaoooo C++
v MeBodoroyia adyopBpukng enilvong TpofAnudtov
X. Zéyog, N. anoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Ynoroyiotov 1 X. Zéyog, N. Ianaomopov, A. Potakng Ipoypoppotionos Hiektpovikav Yoroyiotdv
Ewoayoyn (i1) Ewoayoym (111)

0 Aly6piBpog
o Iemepaocpévn axorovbio evepysidv
OV TEPLYPAPEL TOV TPOTO EMIAVONG EVOG
TPOPANUATOG
1 Eeoppoletar og dedopéva (data)
0 Ipoypappo
o Akping Teprypaen evog aiyopifuov ce
L0l TUTTIKT) YADGGOL TTOVL OVopaleTan
YADOGO TPOYPULLLATIGLLOD
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0 ®vokn YAdcooo

1 Xwpig 1660 0woTNPOoHS GUVTUKTIKOVG
TEPLOPICLLOVG

o MeydAn mokvoTnTOo, KOt G1LLOGLOAOYIKT
wKovoTTo

0 Tvmkn yAwooa
o Avetpdtorn cOvVTagn Kot GNUAGIOA0Yio
0 I'A®oc0 TpoypOLUATIGHOD
o Tomikn YA®GG0 6TV 0Toio LITopovy Vo
TEPLYPAPOVY VITOAOYIGHLOL
o Extedéotun amd €vav nAekTpovikd vtohoylot

X. Zayog, N. Tlanaomopov, A. Dotarkng Tpoypappatiopos Hiektpovikav Yroloyiotdv

Ewayoyn (1v)

0 ITAnpopopikn

HXextpovikol

VITOAOYLIOTEG Mabnpoticd

(engineering)

Xyediaom Kot Ocopio Kot
KOTOOKELT| avoloTik pEBodog

0 Kevrpikn évvowa:
VTOAOYIOHOG (computation)
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Ewayoyn (v)

0 [Mnpoeopikn: pobnpoticoroinon mg
1eBOB0A0YIOG TOV PNYOVIK®V

Anoumoeig — [popinua

TIpodtaypapéc

Xyedioon

YXomoinon

Eumepicoc éreyyos — Osmpnrikn emaiifevon

Bektiotonoinon

IToAvmhokdTTa (KOGTOS TOPOV-0ryaBDV)

Texunpioon

Zovtipnon

"Evvoteg Tov vanpyoy yio Toug Py evikovs, 6Ty

TANPOPOPIKT TLTOTOWONKAV, TNPOV LAONUATIKY LOPPT,

Gpo. PLTOPEL KOVEIG VOL ETYELPTLATOAOYNOEL UE OVTEG TIG

£VVOLEG YPNOULOTOLOVTOS ATOOEIEELS.

(=B = L B~ A e S )
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Ewcayoyn (vi)

0 AgvtepofdOuia ekmaidosvon
YKOTOG: Vo LAOELS VoL OKEQTEGOL

o H EvkAeidewn I'eopetpio (pe ™ Pooikn ddaktikn g aio)
amovctdlel amd To TPOYPALLLE GTOVODV EOGD KO YPOVdL.

o Amotéhecpa: Ommg eldope Kot OTIG TOVEAANVIEG EEETATELS
diveton £peaocn oty anootibion avovsiov Bewpnudtov Kot
YVOGEMY S10.POPLKOY KAl OTEPOSTIKOL Aoyiopov. H
KovOTNTOL LaONUATIKNG EXTAVGONG ATAGY OALE TPOTOTVTOV
npoPAnudtmv dev mailel poro.

0 AToVGi0 YVOGE®V GLVOVAGTIKNG (LETPNOT TEPITTMOCEW®V,
tpiyovo Pascal).

o E@oppoyn tov anostn0icpévoy Kavovev;

o AkyeBpa: av poTHom évay TeAeld@otto Avkeiov TGO Kavel
107x93 Ba duokohevTel TOAD VO OTAVTIOEL, EVO QUGIKA
yvopilet o1t (atp)(o—p) = 0’—p2
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Ewoayoyn (vii)

0 Ot poBntég ayvoovv Ty £vvolo Tov
“amodotikod alyoplBpov”

0 Y. poboivoov éva un-amodoTikd adyopipo
yio. TNV €0peon tov MLK.A. evd 0 akyopifpog
tov Evkeidn amovotalerl amd v HAn

0 Ipotaon

o Eloaywyn mg Oeopnrticng [Anpopopikng
o1 devTePOPada ekmaidevon yio. GAOVG
ToVg padnTég

o MebBodoAoyia enilvong TpoPfAnudatomy pe
oyediaon Kot vAomoinon aiyopifumy
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Ewayoyn (viii)

0 TprroBadua ekmaidevon

o H teyvoroyia oAAGCeL aévaa Kot ypriyopa — tor Ogpéia
pHévouv
Avtd to Ospélo TPEMEL VoL Eivat 1) POYOKOKOALL GTNV
TprroPado ekmaidevon: Eneaocn oty oAyoptOpK
OKEYN GE€ OVTIOLOOTOAN LLE TIG TEYVOAOYIKEG OEEIOTNTESG
(computer literacy)
o Computer science, computing science, informatics
Dijkstra: n Emotmun to@v Yrohoyiotdv €xel toon
GYE0N LE TOVG VTOAOYIOTEG 00N KO 1| AGTPOVOLL: [e
TOL TNAEGKOTLOL
Primality: onpovtiko enitevypa o€ pio yodpa xopic

o

o

a

Ewayoyn (1x)

0 Na punv Egyvape 0t
o To va kavelg Aabn etvar avBpodmvo.

o o va ta kavelg Bdlacoo ypetalecot
vrohoytoty!

VTOOOUES
. Zayog, N. Tlomaomopov, A. Potakng Tpoypoppotiopog Hisktpovikdy Yroroyiotdv 9 X. Zayog, N. Tlanaomopov, A. Dotarkng Mpoypappaniopos Hiektpovikdv Yrokoyiotdv 10
A A ¢
Ewcayoyn (x) Ewcayoyn (x1)

0 Kataokeun VToAOYIGTIKOV Unyovomy

o ApYonoTNTo: VITOAOYIOTIKES UNYOVES,
IMYAVIGLOG TOV AVIIKLVONP®V, K.AT.

o 170¢c auwvag, Pascal xon Leibniz,
UNYOVIKES VTTOAOYIGTIKEG APLOLOUNYOVES
= OTOEUDOELS OPLOUNTIKES TPAEELS

o 1830-1840, Babbage, “avaAivtikn pnyovn”
= AOYEPIOLOL, TPIYOVOUETPIKEG GUVAPTNOELS

o 1880-1890, Hollerith, pnyovn pe didtpnreg
KOPTES Y10l TV OVTOOTOTOIN GO TOV EKAOYDV
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0 Katookeun vToAoylotav

o 1920-1930, Bush, nAektpikn (ovaAoykn)
VTOAOYIGTIKT UNYXOVI] = SL0POPIKES EEIGMGELG

o ~1940, Zuse, nAektpovikn (Yneoxn)
VTOALOYIGTIKT] LYoV
= TPOYPAULLE KoL SEOUEVT, YDPLOTA

0 1945-1950, povtého von Neumann
= TPOYPAULLO Kot ESOUEVA, QT KOWVOD

o 1950-onuepa, paydaio avamtuén g
TEYVOLOYIOG TOV NAEKTPOVIKMV VITOAOYIOTOV
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Ewcayoyn (xii)

0 Kotookeun vmoloylotdv
» 1952—  main frames IBM 650, 7000, 360
» 1965—  mini computers DEC PDP-8
» 1977-  personal computers Apple 11
» 1981 IBM PC
» 1983,

1984 Apple: Lisa, Macintosh

» 1985—  internet
» 1990—-  world wide web
» 2000— PDA, smartphones, cloud, k.Am.
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Ewoayoyn (xiii)

0 Mnyavucotl vroroylGTOV

o Tom Watson, IBM, 1945
O Koao0G Ypeldetol TEPITOV 5 VTOLOYIOTES

1 Gordon Moore, Intel, 1965
H moxvotnro. tov
hardware ota
olokAnpapévo.
KOKADUOTO.
omlooialetal
KG0e 18 ppveg

transistors

100,000,000

MOORE'S LAW
10,000,000

1,000,000

100,000
&

& ~
2 S8 10,000
. e Tl

» 1000
1970 1975 1980 1985 1990 1995 2000

w http://www.intel.com/research/silicon/mooreslaw.htm
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Ewoayoyn (xiv) Ewoayoym (xv)
0 Ogpéla TG TANPOPOPIKNG 0 Ipoypappo tov Leibniz:
o MaOnuaticr Aoyt Beperioon TOV podnpaTiKov
1 AploTtoTénG: GLALOYIGLOL o YAOoGO Y10, OAa 0. poOnuaTid,
A A->B o Beoplo
——————————— (modus ponens) ¢ i ’
B o ovvenng (consistent) kot TAPNG (complete)
o Eukheidne: a&uwpoatikn Oempio AA—-A avtipaon
o Apyés 20ov oumva, Hilbert 0 I'\oooa (Boole, De Morgan, Frege, Russel)
= o&iopa, Gedpnua, Tomik amédedn 0 TPOTOCLOKOG AOYIGHOG AV, o, O
0 KOTNYOPNLUOTIKOG AOYIGHOG b/
. Zayog, N. Tlomaomopov, A. Potakng Tpoypoppotiopog Hisktpovikdy Yroroyiotdv 15 X. Zayog, N. Tlanaomopov, A. Dotarkng Mpoypappaniopos Hiektpovikdv Yrokoyiotdv 16
Ewcayoyn (xvi) Ewoayoyn (xvii)
0 Oswpia 0 ZUVETELD KOL TANPOTNTO
o E’uvorkoesoap{a, Cantor, Frege € 5 1931, Godel, Bedpnpa pn TANpOTHTAC
o Hopdado&o Tov Russel = dev eivar duvatdv vo KataokevooTEl
= AeA > AgA oLVETTG Ko TANPNG OEmpio: TS apOUNTIKNS
57 { X ] XE&X } AEA — AecA i 1936’ Turing’ arreipn Tavia
; ; / = UN OTOKPIGULEG ~[ Jo[t[1]o] T [-
o Alkeg Bewpieg ovvorwv (ZF, K.Am.) ; ; x
; : : (undecidable) mpotdoelg Kegai
1 AhAec Bewpieg yio T Beperioon Tov ; ’ mm—
7 ; ? = unyowvn Turing,
ponpoatikov (Beopio cuvoptce®y, ; o
KOTNYOPLDV, K.AT.) VTOAOYIGLUOTI T odomya ,
0 1920-1930, Tpocmdfeieg yio amddeEn Sﬁggﬂ,ﬁ
GLVETELOG
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Ewayoyn (xviii)

0 Mn minpodmta (incompleteness)
o David Hilbert, 1862-1943
o Kurt Godel, 1906-1978 (aottio)
o Ao&uadng
- Incompleteness: a play and a theorem
« O Belog II€tpog kar n ewacia tov Goldbach
1 Hamadnuntpiov
+ To yopodyero tov Turing
o Hoffstader
- Godel, Escher, and Bach
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Ewayoyn (x1x)

0 KAadot TG TAnpopopikng
o ALyopiOpot Ko SopEC SESOUEVMY
o TAdooEC TPOYPOLLATIGHOD
o APYLTEKTOVIKT] VTTOAOYIGTMV KOL SIKTV®OV
o ApBuntikoi kot cupfoiikoi voloyio ol
o A&ITovpyKd GLOTILOTO
o MebBodoAoyia — texvoroyio Aoylouikon
o Baoeig dedopévav kat dtayeipton TANPoPopLoOY
o Teyynt vonpocsvvn Kot pOUTOTIKT
o Emkowovia avBpdmov — vroAoyio)

X. Zéyog, N. Ianaomopov, A. Potakng Ipoypoppotionos Hiektpovikav Yoroyiotdv 20

Ewayoyn (xx)

0 YmoAoylothg

0 EMEEEPYOUOTNG

o uvipn

1 GVGKEVES E16000V/EE000V
0 Iootnteg

1 TONATO YOPIc EEVTVAdML

0 HEYAAN ToOTNTOL

o akpifelo oTig TPAgelg

. Zayog, N. Tlomaomopov, A. Potakng Tpoypappatiopos Hiektpovikdv Yroroyiotdy
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[Moccec TPoyPaLLUATIGHLOD (1)

0 I'kocoo pnyoving
011011011011011
devbvvon  evioln
0 ZopPoiikn yAwooo (assembly)
label: add ax, bx
devbuvon  mpaén dedopéva
0 I'hdooeg xouniod Kot vyniol emmédon
0 YAomoinomn yYAWGG®OV TPOYPOLLUTIGULOD
0 pETaYA®TTIOTG (compiler)
o depunvéag (interpreter)

X. Zayog, N. Tlanaomopov, A. Dotarkng Tpoypappatiopos Hiektpovikav Yroloyiotdv 22

INwoeceg TpoypapUaTIGHOD (i1)
0 Kvptotepec YAOOOES, 16TOPIKE
1950
1960 FORTRAN, LISP, COBOL, Algol,
BASIC, PL/1
1970 Pascal, C,
Smalltalk, Prolog, ML, Logo
1980 C++, Modula-2, Ada, Perl
1990 Java, Python, Ruby, Haskell, PHP
2000 CH#, ...

X. Zéyog, N. oanoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Yoroyiotov
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[N\®oocec TPoyPAUUATIGHLOD

(iii)

0 Pascal

o Niklaus Wirth (1971)

o IAdoca yevikob ckomov (general purpose)

o ZUOTNLOTIKOG KOl SOUNUEVOS TPOYPOUUHATICHOG
A

o Dennis Ritchie (1972)

o Tevikob ckomov oAAG YaUNAGTEPOL EMTESOV
o IIpoypappaticpds cuetnudtoy

Gk

o Bjarne Stroustrup (1983) l pz h e-l p

o Tevikol 6Komol, AVTIKEYLEVOGTPEPTG
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Aocknoeig (1)

#include "pzhelp"

PROGRAM {
WRITELN ("hello world") ;

} #include "pzhelp"

PROGRAM {
WRITELN ("hello",
}

"world") ;

#include "pzhelp"
PROGRAM {

WRITE ("hello "); WRITELN ("world") ;

} #include "pzhelp"
PROGRAM {

} T

X. Zéyog, N. Homaonopov, Al

WRITE ("hello world"); WRITELN() ;

Avo Aoyl Y100 10 #include "pzhelp"

#include <iostream>
using namespace std; |

lint main ()] {
[cout << "hello world" << endl;]

}
Amn C++

{ PrOGRAM

[#include "pzhelp"]—

{ WRITELN ("hello world"); |

}

C++ & pzhelp

X. Zéyog, N. Ianaomopov, A. Potakng Ipoypoppotionos Hiektpovikav Yoroyiotdv
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Aocxknoelg

(i)

#include "pzhelp"

void hello() {
WRITELN ("hello world") ;

}

#include "pzhelp"

PROGRAM .
hello(){' nel1 (RS
hello()t hell WRITELN ("hello world") ;
! }
}
PROGRAM {
for (int i = 0; i < 20;
hello () ;
}

it+)

. Zayog, N. Tlomaomopov, A. Potakng Tpoypoppotiopog Hisktpovikdy Yroroyiotdv
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Aocknoeig

(iii)

#include "pzhelp"

const int n = 20;
int i;

void num hello() {
WRITELN (i, "hello world");
}
PROGRAM {
for (i = 1; i <= n;
num_hello() ;

it++)

X. Zayog, N. Tlanaomopov, A. Dotarkng Mpoypappaniopos Hiektpovikdv Yrokoyiotdv

34

Aocknoelg (1v)
#include "pzhelp"
void hello() {

WRITELN ("hello world") ;
}
PROGRAM {

WRITELN ("Give number of greetings",

"then press <enter>:");

int n = READ INT();

for (int i = 0; i < n; i++) hello();
}

X. Zéyog, N. oanoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Yoroyiotov
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Acxnoelg (v)

#include "pzhelp"

void hello() {
WRITELN ("hello world") ;
}

PROGRAM {
WRITE ("Give number of greetings",
"then press <enter>: ");
int n = READ_INT();

if (n < 0)
WRITELN ("# is negative");
else
for (int i = 0; 1 < n; i++)
hello() ;

}

X. Zéyog, N. anaomopov, A. Potakng IIpoypoppotiopnds Hiektpovikav Yoroyiotdv
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Aopn 1oV TPOYPAUUATOG

#include "pzhelp"
PROGRAM EMKEPAIOOL
{

REAL r, a;

oNAWoEIS

WRITE ("Give the radius: ");

r = READ REAL();

a = 3.1415926 * r * r;

WRITELN ("The area is:", a); gvroléc
} odbyic= block

X. Zéyog, N. anoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Ynoroyiotov 46

ZUVTOKTIKG OlorypaLpoToL

[eprypdpovy T 6OVTEEN TUNUATOV TOV TPOYPALLATOS

i header block /
/

70 OVOUO. / >< /'
aVTOV TOV ofjd/ kovtia:
opiletou apyn | Pérn: TETPAYWVO. KOVTIG: | YPOPOVTOL
optovy | | amoutoby eCiiynon | arpifcs éto
] oEIPe. / /
header
! bincruse | {rpmerpr | jor | { erocann] -
block

declarations H statements

X. Zéyog, N. Ianaomopov, A. Potakng
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uetaPpAntm

?

AnLooelg petafAntav (1)

0 petafAntn: £va «Kovth» TG VUG TOL
VIOAOYLOTY| OOV propel va amodnkevtel
pa TAnpoopio (€vo dEGOUEVO)

B 1 0TO TUN O INAdoewy opilovpe OAEG TIg
UETAPANTEG TOV YPNOLOTOLEL TO TPOYPOULLLLL
w oy KaOe petafAnty opilovpe To Gvoud g
KoL TOV TOTO TG, ONAadN 10 TEdio TV
” TILAOV TOV pmopel vo whpeL 1 peTafinm
int i;
. Zayog, N. Tlomaomopov, A. Potakng Tpoypappatiopos Hiektpovikdv Yroroyiotdy 48 X. Zayog, N. Tlanaomopov, A. Dotarkng Tpoypappatiopos Hiektpovikav Yroloyiotdv 49
Aniocelg petafintov (i1) ZUVTOKTIKG Otarypappata, Eova
0 Amhoi Tomot petafAntaov 0 AVOADTIKOTEPO GUVTOKTIKO SAYPOLLLLLOL Yo
o int axépaiol apiQuoi 0,1,-3 to ocopa (block)
s REAL Tpayuotikol apifuol - 3.14
2 char AOPOKTHPES 'a! block
s bool AOYIKES TIUES true, false {

0 AfAwon meplocdTeEpOV HETAPANTOV
Int- iaedk;

REAL x, y; char ch;
bool changed;
X. Zéyog, N. oanoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Yoroyiotov 50

n:-
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oMo

0 Miag 1 meplocoTEP®V YPOUUOV

REAL x, y; /* ol ouvretaypéveg
ToU KEVTpou */
REAL r; // n artiva

0 I'pagpovtat (oyed6Vv) TovTod Kot ayvoouvTol
Ot TOV UETAYAMTTIOTY

0 Bonfobv otnv katovonon 1o KOdKo

X. Zéyog, N. anoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Ynoroyiotov
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T onpatver opB6 mTpoOypopLpLa (1)

0 ZUVTOKTIKT 0pOoTnTOL
o TO TPOYPOLLILOL TTPETEL VOL VITOKOVEL GTOVG
GUVTOKTIKOVG KOVOVEG TNG YADGGOG
TPOYPAUHATIGHLOVD
0 Zuvtoktikd opdipoto ot C++
o gueavifovtor 6Ty dgV IKOVOTOLOVVTOL TO,
GUVTOKTUKO OL0y PALLLLOTOL
TopAOELyLLOL:
{ PROGRAM } )WRITELN; ("hello world"

o

X. Zéyog, N. Ianaomopov, A. Potakng Ipoypoppotionos Hiektpovikav Yoroyiotdv
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Tt onpaiver opB6 Tpdypappa (i1)

0 Nonpatikn opfotra
0 TO TPOYPOLLLLO TPETEL VO, VITOKOVEL TOVG
VONLLOTIKOVG KOVOVES TNG YADOOOG
TPOYPOLUATIGIOD
0 Nonpotikd cpaipato otn C++
0 E0QUALEVT YPNOT TEAECTOV
n="a" '3 3,.
o ypnon petafintov yopic oNimon
ineim  aa
=20 o

. Zayog, N. Tlomaomopov, A. Potakng Tpoypappatiopos Hiektpovikdv Yroroyiotdy
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Tt onpaiver opB6 Tpdypappa (111)

0 Znpoctoroykn opfotnta
o Otav TO TPOYPOALLLO EKTEAEITAL, TTPETEL VAL
KAveL akpmg o Td oL BEAOVLE VoL KAVEL
0 Znuoctoroykd ceaipato otn C++
0 TPOEPYOVTAL OO TNV KaKN oyedioon 1 v
KOKN VAOTTOINGT) TOV TPOYPAULOTOS
0 ot To opdApato ovopdlovral cuvnbws bugs
Kot 1 dredikacio eEalenymc tovg debugging
xl = (-b + sqr(b*b-4*a*c))/(2*a); |

Isqrt oiaipeon (e
: 0 pndev. |

X. Zayog, N. Tlanaomopov, A. Dotarkng Tpoypappatiopos Hiektpovikav Yroloyiotdv
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T onpatver opB6 mpoOypopLpLa (1v)

0 O petayA®TTIoT)G UTOPEL VoL EVTOTIGEL OE
éva TpOypapLo TV Vapén
o GUVTOKTIK®V GOOAUATOV
o VONUOTIKOV GOUAUATOV
0 Tordvel KoT@AANAG pNVOLOTO GOAALATOS
0 O TpoypopuaTioTg etvar vtevhuvog Yo
1 N Spbmwon TV TapaTdvm

o TOV EVIOTIIOUO Kot T Stopbwon
GNLOGLOAOYIKOV GOUALATOV

X. Zéyog, N. oanoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Yoroyiotov
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ZUVTOKTIKG Otarypappata, Eova

identifier

e letter

70, Kl KEPOAQLO YPOLULaTO,
EVOUL OLOYOPETIKA.!

—

b

letter

digit

&

IIpoypoppotiopnds Hiektpovikav Yoroyiotdv

()]s (3] {w]

X. Zéyog, N. anaomopov, A. Potakng
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AvdBeon Tiung o€ petafAnmm

0 Iopadetypoto avodécemv
n=2;
pi = 3.14159;
done = true;
ch = 'b';
counter = counter + 1;

x1 = (-b + sqrt(b*b-4*a*c))/(2*a) ;

X. Zéyog, N. anoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Ynoroyiotov
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‘E&odog otnv 006vn (1)

0’E&odoc oty 006vn
WRITELN ("Hello world!") ;
WRITELN ("Hello", "world!");

[0'E€0d0g xwpig aAhoryt| YPALHNG
WRITE ("Hel") ;
WRITELN ("1lo", "world!");
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"‘E€0d0g otnv 006vn (i1)
0’E&odog otnv 006vn S
X =6; 3*x-1 = 17

WRITE ("x") ; x* (x+1) = 42

WRITE (" = ");

WRITE (x) ;

WRITELN() ;

WRITELN("3*x-1 =", 3*x-1);
WRITELN ("x* (x+1) =", x*(x+1));

. Zayog, N. Tlomaomopov, A. Potakng Tpoypappatiopos Hiektpovikdv Yroroyiotdy
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"E€od0g otnv 006vn (111)
0’E&odoc oty 006vn
WRITE (4) ; 42
WRITELN (2) ; 42
WRITELN (4, 2); 666
WRITE (6) ; 6 66
WRITE (6) ;

WRITELN (6) ;
WRITE (6, 6);
WRITELN (6) ;
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Eicodoc amd 10 mAnkTpordylo (1)

0 Eicod0o¢ amd to mAnKTporOy10

n = READ INT();
r = READ REAL();
c = getchar();

0 Eicodoc amd 10 mAnkTpoAdylo Kot

SuaPaocpa HEYPL To TEAOG TG YPOLUNG
SKIP_LINE() ;
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Eicodog amd to mAnktpordylo (i1)

PROGRAM ({
REAL r, a;

WRITE ("Give the radius: ") ;
r = READ REAL();

a = 3.1415926 * r * r;
WRITELN ("The area is:", a);
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Eicodoc amd 10 mAnkTpordylo

(iii)

PROGRAM ({
WRITE ("Give the radius: ") ;
REAL r = READ REAL();
REAL a = 3.1415926 * r * r;
WRITELN ("The area is:", a);

Tavtoypovn MNMAmon HeTafAnToOV Kot
“apykomoinon” (initialization)
= avafeon Yo TpOTN Popa
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Eic0doc amd 10 mAnkTpordylo

(iv)

PROGRAM {
int first = READ INT();
char operation = getchar() ;
int second = READ INT();

int result;

switch (operation) ({
case '+': result = first + second; break;
case '-': result = first - second; break;
case '*': result = first * second; break;
case '/': result = first / second; break;

}
WRITELN ("The result is:", result);
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Eicodog amd to mAnktpordylo (v)

0 AmoOnkevtikog xdpog (buffer)
o mopeuPaAretTol petald Tov TANKTPOAOYIOL
KOLL TOV TTPOYPALLLLOTOS

0 eKel 0moONKeEVOVTOL TPOCWPIVA TO OEOOUEVAL
OV TANKTPOAOYEL 0 ¥PNOTNG LEYPL VO
dfooTtovV 0o TO TPOHYPOLLULL

o M eloayoyn oto buffer yiveton pe to matmuo
TOV TANKTPOL enter

o apytka o buffer etvor kevog
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Eicodog amd to mAnktpordylo

(vi)

PROGRAM {
WRITE ("First: ") ;
int first = READ INT();
WRITE ("Second: ") ;
int second = READ INT() ;
WRITELN ("Result:", first + second);
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Eicodoc amd 10 mAnkTpordylo

(vii)

0 ITpdt extédeon mapadelyloTog

First: 3.1
Second: 6.
Result: 9

0 Agbtepn extéheon TopadElyLATOG

First: 3 64
Second: Result: 9
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Eicodoc amd 10 mAnktpordylo (viii)

PROGRAM {
WRITE ("First: ") ;
int first = READ INT()
SKIP_LINE () ;
WRITE ("Second: ") ;
int second = READ INT() ;
WRITELN ("Result:", first + second) ;
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Eicodoc amd 10 mAnkTpordylo (1x)

0 Ipodn extéreon mapadelyLoTog

AplOunTiKég mopacTdoELg (1)

0 ATAEG TOPOOTAGELG

Eirst: 3. o otobepés Kot peTaPAnTég

Second: 6.J ; .

Result: 9 o AT[}»SQ npaéglg

s ] ; 0 mpdcbeon, apaipeon +, -
0 Agbtepn ektéleon mapadeiy oo
a nzor e o TOANOTAOCLOGILOG *
gzz iﬁd 37g‘J 5 dlaipeon Tpoypatikdy apludv  /
Result: 10 o TAKo aKépaiag dlaipeons / mpogoyi!
0 DIOAOITO UKEPULOG SLOAPECTG % modulo
o IPOC O e
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Ap1OuNTIKEC TOPAOTACELS (i1) ApOuntiKég mopacTAcELS (111)
0 Hopadetypato 0 IIpotepanrdtnra TeEAeCTOV

e o — 2 TOmov int 0 MY 5+3*x-y = 5+ (3*x)-y

©1.0+2.0 — 3.0 tmov REAL 0 TIpocETouploTIKOTNTO TEAEGTMOV

ol + 3.0 — 4.0 tonov REAL Gy x-yil = Axiyat

a5/ 2 — 2 aKEPOLO TNAIKO ? ; :

5% 2 i e [ Zepd eKTEAEONC TOV TPAEEDV

5.0 / 2 — 2.5 Swipeon REAL o Kobopileton ev pépet amd TV mTPOTEPOLOTNTAL

L 5.0 % 2 L anoyopebera! KOL TNV TPOGETOPIGTIKOTITO TOV TEAECTMV

0 [paypotikn dwaipeon peta&d okepainv;
»int x=42, y=17;

. Zayog, N. Tlomaomopov, A. Potakng

imrs /v
Tpoypappaniouds HAEKTpoVIRDV Y ROKOTIETHV 73

0 YevIKa Opm¢ e€aptatat amd Ty vAomoinon
oY (x+1)* (y-1)
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A0oyéC mopaoTAGELS (1)

0 Xvykpioeic
o 160TNTA, OVIGOTNTO =
0 HEYOAVTEPO, LKPOTEPO S9<
o LEYOAVTEPO T 150, LIKPOTEPO ) 15O =, <=
0 Aoywéc Tpageis
o ovCevén (ko) && and

o owlevén () [ op
o apvnon (oyu) [ not
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Aoyéc mopaoTAGELS (i1)
0 ITivaxec aAndetog Aoytkav Tpaéemv

P 9 P && g P 9 Pll g
false | false| false false | false| false
false | true false false | true true
true | false| false true | false true
true | true true true | true true
ovlevén o16Cevén

P 'p

false true

true false

Gpvnon
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[Tpotepardtnra TEAECTOV (1)

Tekeotg Inpoocia H(f;;:g:gl}:();
+ - ! npdonua, Aoyikn dpvnon —
* /% TOAMOTAOGLOOOG, dlaipeon apleTEPQ
+ - mpocbeon, apaipeon apoTepd
< <= >= > ouyKplon aploTepd
= ll= 1ooTNTA aploTepd
&& Aoy o0Cevén aplotepd
[ Aoyum S1élevén apLoTEPGL

EMOVQ: UEYOAN TLPOTEPALOTHTA
KOTW: [IKPH TPOTEPALOTHTA
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[TpotepartoTnTa TEAECTMOV (i1)

0 IIpotepardtnra teAecTOV

oy 'p & q || ¢
= (('p) && q) || ©

oMy x>3 && ! ytz== AéBog!
= (x>3) && ((('y)+z)==5)
o Y. x>3 && ! (y+z==5) omoTO

= (x>3) && (! ((y+z)==5))
1 Otav dev eipoote oiyovpot, de PAamTEL VaL

YAPNOLOTOLOVUE EMTAEOV TTOPEVOEGELG!
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Aopég eréyyov

0 Tpomomolovv 11 GEPA EKTELECTG TOV
EVIOA®V TOV TPOYPAUUATOS

0 Ot evTOAEG PUOIOAOYIKG EKTEAOVVTOL KOTAL
oEPA Ao TNV apyn UEYPL TO TEAOG

0 Me T1g dopéG EAEYYOL EMTLYYAVETOL:
1 OpHOdOTOINGN EVIOADY
0 EKTEAECT] EVIOAMV VIO GLVONKN
o EMOVOAANYT] EVIOADV

. Zayog, N. Tlomaomopov, A. Potakng Tpoypappatiopos Hiektpovikdv Yroroyiotdy
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Aoyia dwaypbppato pong (1)

0 Apyn kot TéAog

0 OAOKANpES Aettovpyiec n
SLadKaoTES

0 AmAég evToAég

0 "Eleyyog ocuvOnkng

X. Zayog, N. Tlanaomopov, A. Dotarkng Tpoypappatiopos Hiektpovikav Yroloyiotdv
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Aoyd dtorypappoaTo. pong (i1)

0 Aegrovpyia
€10600V/e£0600V

0 Emavéinym (Bpoyoc)
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20vBetn evroan (1)

0 Opadomoinon TOAA®Y EVIOADV GE Lo
0 Xpnoiun o€ cuvovacuo pe GALEG QOUES
0 ZUVTOKTIKO S10ypOLLpLOL

block

~@ o
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20vBetn evroin (i1)

0 TMopadetypato

{
int x=2, y=3, z=3;
WRITELN(x, y, z);
}

a=2; b=3;
{
c=3;
WRITE (a, b, c);
}
WRITELN () ;
}
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EvtoAq if (1)

0 Extéleon evioddv vd cuvOnkn
0 ZUVTOKTIKO S1lypopLpLoL

if_stmt

(o) |

e ] (D (==}

0 Aoy ddypapipiol

true false

sme

X. Zéyog, N. Ianaomopov, A. Potakng

true false

Ipoypoppotionos Hiektpovikav Yoroyiotdv
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Evtoly if (ii)

0 Hopadetypato
if (amount >= x) amount = amount - x;

if (amount >= 1000000)
WRITELN ("Found a millionaire!") ;

if (year > 1900 && year <= 2000)
WRITE ("206¢ aitdvag") ;

if (x*x + y*y == z*z) ({
WRITELN ("Pythagorian:", x, y, 2z);
s = (z-x)*(z-y)/2;
WRITELN ("Perfect square:", s);

}
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Evtol if (iii)

0 Iopadetypoto

if (year $ 4 == 0 &&
year % 100 !'= 0 ||
year % 400 == 0 &&
year % 4000 !'= 0)
WRITELN ("To étog", year,
"givaL dioexrto!") ;
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Evtoln if (1v)

0 Hapadeiypota (cuveyeta)
if (x % 2 == 0) WRITELN("&ptiog");

else WRITELN ("nepLttég") ;
LD (X > 3p) WRITELN ("xképdLoa") ;
else if (x < y) WRITELN ("képdiLoeg") ;
else WRITELN (" tconaAia") ;

70 TOPOKOTO EIVOL IGOODVOUO OALG. YEIPOTEPO.

L& (x> aAT) WRITELN ("képdLoa") ;
1f (% <iey) WRITELN ("képdLoeg") ;
if (x == vy) WRITELN (" tconaAia") ;
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EvtoAq if (v)

0 'Eva else avTioTOl(EL GTO TANGIECTEPO
TPONYOVLEVO if OV deV EYxEL NON
aVTIoTOLYI0TEL € GALO else

0 Iapdderypo

(x> 10)
LEC(y >20)
WRITELN ("npdto tetaptnpdpLo") ;
else if (y < 0)
WRITELN ("tétapto tetaptnuéptLo") ;
else
WRITELN ("&fovag twv x");
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EvtoAn switch (1)

0 Extéleon vd cuvOnkn yio moAAEC
OLOPOPETIKES TEPUTTMOELG

0 [Mpoopéperon m.y. avri Tov:

if (month == 1)
WRITELN ("IavoudptLog") ;

else if (month == 2)
WRITELN ("®eBpoudptog") ;
else if ...

else if (month == 12)
WRITELN ("Aekéupprog") ;
else
WRITELN ("dxupog pfvag") ;
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EvtoAn switch (i1)

0 HMapadetypata
switch (month) {

case 1: WRITELN("Iavou&ptiog") ; break;
case 2: WRITELN("®ePpoudpiog"); break;
case 12: WRITELN ("AexképpprLog") ; break;

default: WRITELN ("d&xupog pfvag"); break;
}
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Evto\n switch (111)

0 Ieprocotepa mapadeiypato

switch (month) ({

case 1l: case 3: case 5: case 7:

case 8: case 10: case 12:
WRITELN ("31 days"); break;

case 4: case 6: case 9: case 11:
WRITELN ("30 days"); break;

case 2:
WRITELN("28 or 29 days"); break;

Evtoln switch (iv)

0 Ot puépeg PEYPL TNV TPOTOYPOVLIL

Xwpigbreak

r=20;

switch (month) { /—\
case 1: r =r + 31; // ovveyiler..
case 2: r =r + 28;| // ovvele..
case 3: r =r + 31;| // ovveylea...
case 4: r =r + 30;| // ovvela..
case 5: r = r + 31;| // ovveyile..,
case 11: r = r + 30;| // ovveile...
case 12: r = r +

31;\ // ovveyiler.,
} N e

Yi=ar - iday iy

WRITELN ("Mévouv", r, "pépeg!");
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Evtoln for (1) Evtoln for (i1)
0 MaBaive vo petpdom Jook: 0 MaBaive vo petpdom
PROGRAM { // counting 2 PROGRAM { // counting
int i; : WRITELN ("Look:") ;
WRITELN ("Look:") ; 5 for (intiii=-1; 3:<= 105 3i++)
for (i = 1) [i <= 10} (i+4) |2 WRITELN (i) ;
([ WRITELN (i) } 8 }
} 2 ] : :
10 0 H petafint i opileton ko umopei va

@ Eexivnoe ) petafint i @ ‘Oco n tyn g i
omd Ty T 1 dev Eemepva to 10 ‘\

@[Eriee|  @AEmil] O g

TO COU ™y T g i
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xpnopomombel povo pésa oto Bpodyo
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Evtoln for (i11)

Evton for (iv)

Give n: 1.

. 4 240 = 1 .
0 AvvapeLg Tov dvo Y 0 [Mapayovtikd 11=1
222 = 4 s Give n: 4.
PROGRAM { // powers of two 243 = 8 18 dx 2 X/ 3 0 Y
It p/=i1; 274 = 16 GE—"1 Give n: 7.
for (int i = 0; i <= 10; i++) { |2%5 =32 j 7 1 = 5040
WRITELN(2, IIAII, i, ll=ll, P); gAS j f;a PROGRAM { .// factorial Give n: 12.
pP=p*2; 278 = 256 BRIIRL Give 0ls0. Ly 12 1 = 479001600
} int n = READ INT()
249 = 512 : — - TN
} 2410 = 1024 HEp = 1 Give n: *
for (int i = 2; i <= n; i++) 17! = 7288522240
p=p* i; Yrepyeition!
WRITELN(n, "! =", p);
e v ey, 19y .
Avodroiwm: p =2 } Avotioiwtn: p =il
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EvtoAn for (v) Evtoln for (vi)
0 BAémw aotepdkio 0 Ntouwo
for /(1 =1 <=5 )il eokok ok ek ke ok 0 ot apBpoi Tnyaivovy péyptto n =6
oz (J 2 J i Ko j++) *kkkkkkkkk )\‘ % 28 % m
A ( [0 cuvoAlKa KOULLOTIO
waIts (41 e . R
WRITELN () ; 0 Tt yiveton yloo GAAeg
*khkkkkkkkkk g
) aiz o ) R A
(o =1k e Al KRS SN KRN K
e G u s s s A I R
WRITE ("*") ; %ok ek ok
WRITELN() ; B O BES OFF DES B
. Zayog, N. Tlomaomopov, A. Potakng Tpoypappatiopos Hiektpovikdv Yroroyiotdy 102 X. Zayog, N. Tlanaomopov, A. Dotarkng Tpoypappatiopos Hiektpovikav Yroloyiotdv 103

Evton for (vi1)

: 3d

PROGRAM { // domino2
WRITE ("Give n: ") ;
int n = READ INT();

int count = 0;

H

wwwwwwwmr—nog
=

for (int i =
for (int j
j++) {
WRITELN(1i, j):
count = count + 1;

0; i <= n; i++)
=1i; j <= n;

WNMNMNHRKFRPRFPROOOOW

}
WRITELN ("Total", count,
"pieces.");

Total 10 pieces.
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EvtoAn for (viii)

ive n: 6.
with largest
with largest

0 Axppag i+1 koppdtio Egovv G
1
2
3 with largest
4
5
6
7

oV apdpod i og peyorvtepo!
PROGRAM { // dominol

WRITE ("Give n: ") ;
int n = READ INT() ;

int count = 0;

with largest
with largest
with largest
with largest
Total 28 pieces.

o WNKFEO

for (int i = 0; i <= n;
i++) {
WRITELN (i+l, "with largest", i);
count = count + i + 1;

}

WRITELN ("Total", count, "pieces.");

}
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EvtoAn for

(ix)

0 Alyo pobnuoticd 6g Bramtovy... |Give n: 6.

Total 28 pieces.

ool
count—Z(z+l) Z w Give n: 17.

PROGRAM { // domino0 Total 946 pieces.

Give n: 42.)

Total 171 pieces.

WRITE ("Give n: ") ;
int n = READ INT();

int count =

(n+2) * (n+1) /2;

WRITELN ("Total", count, "pieces.");

Evtoln for (x)

0Ymoloyilovpe to 810 pe 3 S1aQOPETIKONG TPOTOVG
count = ZZI = Z(H.l) w

i=0 j=i

domino2 dominol dominoO

0 Iéoeg apBuntikég mpatels Kavovv;
0 domino2: (n+1)(n+2)/2 npochécelg on?)
0 dominol: 2(n+1) mpocbicelg O(n)
[ dominoO0: 2 mpochécelc, 1 morhamiaciacpuos O(1)

} 0 Kaldtepo (ypnyopotepo) TPOYPOLLLLOL:
avTd U TN LKPOTEPN SLVOTH TOATAOKOTNTO!
0 IToco oképropa eym / I16co «oképtetony o H/Y !
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EvtoAn for (x1) Evtoln for (xii)

0 Hoparroyés: avénon kot peioon

0 for (i

= lower; i <= upper; i++)

av lower < upper, Oa yivouv upper — lower + 1
EMOVOAYELS, 0AMDG Kotio

oy (3

= upper; i >= lower; i--)

av lower < upper, 0o yivovv upper — lower + |
EMOVOAYELS, OAMDG KaLpia

0 IMoapaAdrayec: ovénon ko peiwon pe Prpo
Doz (i =120 1/3= 3)
i maipver g Twéc: 1,4, 7, 10, 13, 16, 19
B for (i = 100; i >= 505 i -=.5)
i maipver tig Tés: 100, 95, 90, 85, ..., 60, 55, 50
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Evtoln for (xiii) Evtoln for (x1v)
0 Ewdikég mepuntoets: pio popa 0 Kok 0éa #1:
e e ) 0 Na oAlaovpe T petaPint eréyyov
2 oAl e (m.y. pe avédeon) péca 6TO GML TOL BPdyov
0 EWikég mepmtdoelg: Kopio popa Vo L A i oy
for (i = 12; i <= 10; i++) AF (i'>/BY 1 = 200
for (i = 105885 >=""12 83 =) WRITELN (1) ;
}
0 Aev amayopeldeTal, KAVEL OU®G OVGKOAN TNV
Katovonon Tov Bpoywv!
} for: GUYKEKPLUEVO, EK TOV TPOTEP®V YVOGTO TANO0G EmavornyemV! |
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Evton for (xv)

0 Koxn éa #2:
0 Na aAralovpe 10 (Gve N kdtw) Opto (). ue
avabeon) [éca 6To GMLLN TOV BPoyou

n = 10;

for (i = 1; i <= n; i++) {
n--; // 1 yepdtepo n++;
WRITELN (i) ;

}

0 OVte aTo amoryopedETUL, KAVEL ORMG
dVOKOAN TNV Katavonon Tov Bpoymv!

‘ for: GuYKEKPLUEVO, EK TOV TPOTEP®V YVOOTO TANB0G EmavoryemV!
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EvtoAn while (1)

X. Zéyog, N. Ianaomopov, A. Potakng

0 Bpoyog 660 wkavomoteitat pio cuvonkn

0 AOyiKO S10ypOULLeL

‘expvessian

_statement

0 ZOVTOKTIKO 010y POLLLLLOL

‘while_stmt

1) Dz ] (D

Ipoypoppotionos Hiektpovikav Yoroyiotdv
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EvtoAn while (11)

0 O apBpdc emovarnyemv yevikd dgv etvor
YVOOTOG €K TOV TPOTEPMV

0 Av 1 ovvOnkn gtvor apytkd yevong, o
Bpoyoc teppatileton xwpig va ekteAecTEL

Evtoln while (111)

0 Avvapelg tov dvo, Eova
PROGRAM {
intp=1, i = 0;
while (p <= 10000000) {
WRITELN (2, "~", i,

// more powers of two

%0 Ghpa wln, by
7 7 7 7 = * .
0 H porj edéyyov pmopel vo. petaPinOsi pe tic 1: 7 1: . i'_ 250 = 1
gvioléc break kot continue } / el
} 2~3 = 8
i 2422 = 4194304
Avalrotwtn: p =2 e e
. Zayog, N. Tlomaomopov, A. Potakng Tpoypappatiopos Hiektpovikdv Yroroyiotdy 114 X. Zayog, N. Tlanaomopov, A. Dotarkng Tpoypappatiopos Hiektpovikav Yroloyiotdv 115
EvtoAn while (1v) EvtoAn while (v)
0 Amepog Bpoyog 0 Amelpog Bpoyog, Ayotepo mpoeavig

PROGRAM { // line punishment
while (true)
WRITELN ("I must not tell lies");

I must not tell lies
I must not tell lies
I must not tell lies

Aoxomrovue évo. mpoypouue. e Ctrl+Cp Ctrl+Break
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X. Zéyog, N. anaomopov, A. Potakng

PROGRAM {
// another infinite loop

int x = 17;

while (x > 0)
x = (x + 42) % 2024;

Avalloiwtn: to x sivor Betikog kot
TEPITTIOC OKEPALOG

IIpoypoppotiopnds Hiektpovikav Yoroyiotdv
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185

1991

Sl
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Evtoh while (vi) Evtol while (vii)
0 Ipdtot apBpoi Outputy r |t 0 Méy16T0g K0WvOG dtopETng T™V @ Kot b,
PROGRAM { // primes § g g évag omhog olyoppog
WRITELN (2) ; 5 5 z = min(a, b);
for (int p = 3; p < 1000; 7 7 3 while (a %z != 0 |1’b %z 1=/0)
prt=i2) o 11 5 7 =z =l
okt = 3 T 7 WRITELN (z) ;
while (p % t != 0) 997 9| 3 4 : :
L 11| 3 Availoiwy: dev vmopyel opiOuoc w > z
if (p == t) WRITELN(p) ; 5 OV Vo OLaIpel Kou Tov a kai tov b
7
}
O Hoivrhokotnra: O(min(a, b))
Availoiwtn too while: 1o p de dwoupeitar gg; 99;
e koavévay opifuo =2 kor <t
X. Zéyog, N. anoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Ynoroyiotov 118 X. Zéyog, N. Ianaomopov, A. Potakng Ipoypoppotionos Hiektpovikav Yoroyiotdv 119
EvtoAn while (viii) Evtoln while (ix)

0 M£y16T0G KOOGS dtapEns TV a Kot b,
aAyOPIOUOG LLE APOIPECELS
o I6éa 1: av a>b tote ged(a, b) = ged(a—b, b)

while (a > 0 && b > 0)
if (a >b) a=a - b; else b =Db - a;
WRITELN (a+b) ;
0 XTN YEPOTEPT TEPITTMOT, T TOAVTAOKOTNTOL
glvar topo O(max(a, b))
0 X€ KTUTIKES) MEPIMTMOELS OHMGC, AVTOG O

0 Méy16T0g K0vOG dtapétng TmV a Kat b,
alyopBuog tov Eukdeion
o 16éa.2: av a > b tote ged(a, b) = ged(a mod b, b)

while (a > 0 && b > 0)

if (a >b) a=a % b; else b =Db % a;
WRITELN (a+b) ;
o ged(54, 16) = ged(6, 16) = ged(6, 4) =

gcd(2, 4) = ged(2,0)=2

o ged(282, 18) = ged(12, 18) = ged (12, 6) =

alyopdpog eivar KAADTEPOG TOV TPOYOVHEVOD ged(0,6)=6
o [Molmiokotnta: O(log(atb))
. Zayog, N. Tlomaomopov, A. Potakng Tpoypappatiopos Hiektpovikdv Yroroyiotdy 120 X. Zayog, N. Tlanaomopov, A. Dotarkng Tpoypappatiopos Hiektpovikav Yroloyiotdv 121
EvtoAn while (x) EvtoAn do ... while (1)
PROGRAM { // ged

WRITE ("Give a: ") ;

int a = READ INT() ;

WRITE ("Give b: ") ;

int b = READ INT() ;
WRITE("gcd(", a, "’", b, ") =");

a = abs(a); b = abs(b) ;

while (a > 0 && b > 0)
if (a >b) a=a %$ b; else b =Db % a;
WRITELN (a+b) ;

X. Zéyog, N. oanoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Yoroyiotov
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0 Bpoyog pe tn ouvOnkn vo amotipdtot 6to
TEAOG KGOe emavaANYNG

0 AoyikO Oty poLLLLLOL
Y YPOpILL

‘expression

0 ZOVTOKTIKO 010y POLLLLLOL
do_while_stmt

) Lot |-Gt (D)L mwomm ] (DO

IIpoypoppotiopnds Hiektpovikav Yoroyiotdv 123

X. Zéyog, N. anaomopov, A. Potakng




EvtoAn do ... while (i1)

0 O €éheyyoc g cuvONKNG YiveTon 6T0 TEAOG
KGOe emavaAnyng (ko 6yt oty apyn)

0 To copa Tov Bpodyov exteieiton
TOVAG LGTOV i pOopa

0 O apBpdc emovaAnyemv YeViKd dgv ivort
YVOOTOG EK TOV TPOTEPDV

0 H pon eréyyov pmopel vo petaPAndel pe tig
evtoAéc break ko1 continue
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Evtoln do ... while (i1i)

0 AptBpot Fibonacci
B0 Fi=1
fio— O 1 N eI
W1, 2,358 13,21.:34,°535//89, 144,
233,377,610, 987, 1597, 2584, 4181, ...

0 IpoPAnpa: moog ivor 0 HeyaADTEPOG
ap1Buog Fibonaccei mov dev vrepPaiver 1o #;
F.<n xav Fi,,>n

0 NB: H axolovbia Fibonacci givat av&ovco
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EvtoAn do ... while (iv)

PROGRAM { // fibonacci
WRITE ("Give n: ") ;
int n = READ INT();

Evto\n do ... while (v)
PROGRAM { // bigsum
do {

int sum = 0;

8+.J
if (n <= 1) WRITELN(n); char symbol; 9=
else { do { % | 17
int prev = 0, curr = 1; : int number = READ INT(); 6+
2 i};ve n: 20 sum = sum + number; 3+
int next = curr + prev; et e TG0 do symbol = getchar(); 12+
prev = curr; 89 : while (symbol !'= '+' && 21=.
curr = next; Give n: 987. : Synlol lf :=:); 42
} while (curr <= n); 987 } while (symbol == '+');
WRITELN (prev) ; WRI_[TELN(sum) b
: } while (true);
} Availoiwty; !
. Zayog, N. Tlomaomopov, A. Potakng Tpoypappatiopos Hiektpovikdv Yroroyiotdy 126 X. Zayog, N. Tlanaomopov, A. Dotarkng Tpoypappatiopos Hiektpovikav Yroloyiotdv 127
Evtolég break kat continue (1) Evtolég break kot continue (11)

0 H break npokaiet tov Apeco (tpdmpo)
TEPUATIGUO EVOG Ppdyov

0 H continue mpoympdetl apEows oty
EMOLEVT ETAVOANYT) EVOS BpOyOV

break_stmt continue_stmt
® ®
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0 H atoyng ewaotia...
‘Evog @ihog pog podnpatikos woyvpileton ot
yo, k6Be TpdTO apOUo p 1oyvEL:
(17p) mod 4217 # 42

0 Oa mpoonadncovpe va Bpovpe

VTP AOELy L]

0 AnAodn évav TpdTo aptBud p TETO0V OCTE

(17p) mod 4217 = 42
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EvtoAéc break ko continue (i11)

[ Oa TPOTOTOCOVLE TO TPOYPOLLLOL
VTOAOYIG OV TOV TPOTOV aplpdV

PROGRAM { // primes
WRITELN (2) ;
for (int p = 3; p < 1000; p += 2) {
int t = 3;
while (p $ t !'=0) t =t + 2;
if (p == t) WRITELN (p) ;
}
}

X. Zéyog, N. anoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Ynoroyiotov
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Evtolég break kot continue (iv)
PROGRAM { // prime conj -
for (int p = 3; p < 1000000; LD ey
p += 2) { ewvat n"p(m:og,
int t = 3; mpoxdpnos
while (p % t != 0) t = t+2; GTO EMOLEVO P

if (p !'= t)[continue;]
if ((17 * p) % 4217 == 42) {
WRITELN ("Counterexample:", p);

Hog Bpeig
AVTITOPAOEY L
GTOUATNOE

22T e

} |Counterexample: 95009 |
17 x 95,009 = 1,615,153 =383 x 4217 + 42

X. Zéyog, N. Ianaomopov, A. Potakng
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Kevn evroln

0 XvuPorileton pe €va semicolon
0 Agv xavel timota 0tov eKTELEITON
0 Hapaderypo

e (x> A)i
y = 1;
x = x-5;
7 // Kevy evtoAr

. Zayog, N. Tlomaomopov, A. Potakng Tpoypappatiopos Hiektpovikdv Yroroyiotdy
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Aopn tov Tpoypdpupatog, Eavé

0 Movéoa kddwko module

0 Bpioketon og EeYPLoTO OPYELD TPOYPAULOTOS
0 AmoteAeital amo:

0 dniooelg otabepdv Kot THTMV

0 OMAMCELG KO OPIGUOVG VITOTPOYPOLLLUATOV

0 ToV 0pIGHO €VOG (amAoD) TPOYPALILOTOS

module

= (= A=

X. Zayog, N. Tlanaomopov, A. Dotarkng
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Xtabepég (1)

0 Zowv petoPAnTég, aAAd:
0 mponyeiton n AéEn-Khewdi const
[ VTOYPEWDTIKT OPYLKOTOINON
0 amoyopeveTOL 1) ovafeon

const_def

)
NG
‘{COnStH type FL‘ declarator @ value }L®<

X. Zéyog, N. oanoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Yoroyiotov
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2t00epég (i1)

0 IMopadeiyporto

const int N = 100000;

const REAL pi 3.1415926535,
e 2.7182818284;

const char SPACE = ' ';

0 Xpnon avti Tov otabepdv eKEPAcEDY
Omy for (int i=0; i<N; i++)
0 IIpoxaBopiopéves otabepésg
0wy INT_MIN, INT MAX
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2Zuvavopo TOTeV (1)

0 Zov ONADCELS LETOPANTOV, 0AAG:
0 wpomnyeiton n AéEn-kAhedi typedef
0 o)L apyKomoinon
0 SNAGVOVY OVOLLOTO TOTT®V, O)L LETOPANTOV

cypoast)-{ e FLFS“D—Q

enum_def

type_def

X. Zéyog, N. anoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Ynoroyiotov 136

2VovVOVLpO TOTOV (i1)

0 IMoapadeiyporto

typedef int number;
typedef bool bit;
typedef REAL real;

0 Xpnon avii tov TuTov
number n;
BaErb real r;

0 IIpokaBopiopévor Tomot
0my. int, REAL,bool, char

X. Zéyog, N. Ianaomopov, A. Potakng Ipoypoppotionos Hiektpovikav Yoroyiotdv
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Awdikacieg (1)

0 Opifovton 670 TUN IO SNADCEDY

0 KaBe opiopdc dwadikaciog meptéyet:
o TNV EMKEQAADQ TNG
0 TO COUO TNG

0 Kalobvtal pe avaypaen Tov oVOROTOS TOVG
Kot omopifpnon Tov TapapETpmv

call
- 0%
. Zayog, N. Tlomaomopov, A. Potakng Tpoypappatiopos Hiektpovikdv Yroroyiotdy 138

Awdikoocieg

(iii)

0 Tvmég (formal) mapdpetpot vog
VTOTPOYPAULOTOS EIVOAL OVTEG TTOV
opilovtal 6TV EMKEPAAIO TOV

0 Hpaypotwkég (actual) mapdpetpot evog
VIOTPOYPAUHOTOS EIVOLL QVTES TOV
dtvovtat Katd TV KAen 1o

0 Ze k60e KAoN, Ol TPAYHOTIKEG TAPALETPOL
TPEMEL VOL AVTICTOLXOVV i Tpog pio 6t
GEPA KoL GTOV TOTO UE TIC TUTTIKES

X. Zayog, N. Tlanaomopov, A. Dotarkng Tpoypappatiopos Hiektpovikav Yroloyiotdv
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Awootkaoieg

0 XploTOVYEVVIATIKN KOPT TOGTAA

0 Kafe ypopun €xet ’If --------------- ’If
™ HOpeN: | d |
| @ee |
B n+2m+2 R | QRRQR |
- | @eeeeee |
[ofofofofei]ififofo]e]ee]| | eeeceeecee |
> > | eeeeeeeeee@ |
m . n | eeeeeeeeeeeee |
; 4 7 | #i# |
O0b, i, 0: aKpa, LECO KoL | g |
VIOAOUTO YPOULLNG : ### I
0 n,m: Jl00TAGELS S R R 1

X. Zéyog, N. oanoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Yoroyiotov 140

Awodtkaoieg (v)

void |line | (char border, int n, char inside,
int m, char outside

{
TOTTIKN LETOPANTH I

WRITE (border) ; // apiotepo mhaioio
for (i=0; i<m; i++) WRITE (outside) ;
for (i=0; i<n; i++) WRITE (inside) ;
for (i=0; i<m; i++) WRITE (outside) ;
WRITELN (border) ; // d¢éi6 nlaioio

} I

TOTIKES

gupéieia
70V i

-{ ovoua (5la511€aal'ag‘ TOPGUETPOL

X. Zéyog, N. anaomopov, A. Potakng IIpoypoppotiopnds Hiektpovikav Yoroyiotdv
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Awootkaoieg

(vi)

void line (char border, int n, char inside,

int m, char outside)

Alootkaoieg

(iii)

0 Tvmkég (formal) mapdpetpot vog

{ ... 1 VIOTTPOYPAUILOTOS EIVAL QVTES TTOV
TPOYUATIKES { KeOod
=l ( 1/ trdeposEeaEE— opifovtotl 6TV EMKEPAAID TOV
int i; 0 Ipaypotcég (actual) Topapetpot evog
ﬁ‘r:: Er"' e e O |; 2 b oo VIOTPOYPAULOTOS EIVOLL OVTEC TTOV
for (i=1; i<=13; i+=2 dtvovTot Katd TNV KA Tov
Tine(" | = a0 (15 =10el2 A 10y 5 ; ; ,
P R iy 0 Ze kGOe KAON, Ol TPAYLOTIKEG TAPAUETPOL
1'li?e I( [ 'i53r 2.0 106: i )') ; TPEMEL VOL AVTIGTOLYOVV o Tpog pio 61
ine('|"', s AV R I . , 7
Tinel sl 15 mar 2. ) o M it GEPA KO GTOV TOTO E TIC TUTTLKES
}
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Awdikacieg (v) Awdikoocieg (11)
void (line | (char border, int n, char inside,| D:EuBéXSUXSVéQOVéuGTOg1&LX.uSTaﬁanﬁg)
: JBEim, Az guvelde €1V0LL TO TUALLOL TOV TPOYPALLOTOS OOV

TOTLKY LETOPANTN |

WRITE (border) ; // opiotepd mhaioio
for (i=0; i<m; i++) WRITE (outside) ;
for (i=0; i<n; i++) WRITE (inside) ;
for (i=0; i<m; i++) WRITE (outside) ;
WRITELN (border); // 0¢f16 miaioio
} I
- ” eupilea 8
—I ovoua 51a5mamag| L TOPOUETPOL

. Zayog, N. Tlomaomopov, A. Potakng Tpoypappatiopos Hiektpovikdv Yroroyiotdy
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EMTPEMETAL 1] YP1ION TOV
0 Tomikad (local) ovopata eivor avtd ToL
ONA®VOVTOL GE EVOL VTOTPOYPOLLLLLOL

0 evika (global) ovopata givar avtd mov
dNAdvovtal E£® omd VITOTPOYPALLATO KOt
Exovv guPéreta e oAdkANpo 10 module

X. Zayog, N. Tlanaomopov, A. Dotarkng Tpoypappatiopos Hiektpovikav Yroloyiotdv 145

Awootkaoieg

(vii)

0 Z0yKpOvGT OVOUAT®V
0 6tav pio ToOpAUETPOG N TOTIKN HETAPANT EXEL
€va OVOLLOL IOV YPNCLOTOLELTOL 1101 O
eEmTepkoTEPN EUPELELD
[ T0 VoL 6TO E0MTEPIKOTEPO block KpHPEL anTd
010 e&mTepkdTEPO block

0 Extéleon e 1o xépt
0 Trace tables

X. Zéyog, N. oanoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Yoroyiotov

146

Awodtkaoieg (viii)

intza b bc:

void p42 (int y, int b) {
int ¢ = 42; WRITELN(a, b, c, y):
a=a+b;c=c+1;b=c+b;y=y1;
WRITELN(a, b, c, y);

}

void pl7 (int a, int x) {
int b = 17; WRITELN(a, b, ¢, x);
p42(b, x); WRITELN(a, b, ¢, x);
}
PROGRAM { // proc example
a=1; b=2; c=3; pl7(b, c); p42(c, a);
}

X. Zéyog, N. anaomopov, A. Potakng IIpoypoppotiopnds Hiektpovikav Yoroyiotdv 147




Awootkaoieg (ix)
Output
217 3 3
1342 17
4 46 43 16
p17 alx|b 217 33
21317 4 4 42 3
8 47 43 2
p42 y b | c
17| 3 | 42
16 | 46 | 43
p42 y|b|c
31442
2 | 47|43
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int a, b, c; Output

PROGRAM { // proc example 217 3 3
a=1; b=2; ¢c=3; pl7(b, c); p42(c, a); ==1 3 42 17
} 4 46 43 16
217 3 3
Global [ a [ b|c  void pl7 (int a, int x) { 44423
11213 | int b = 17; 8 47 43 2
4 ‘ WRITELN(a, b, c, x);
8 pd2(b, x);
WRITELN(a, b, c, x);
p17 a|x|b }
21317
void p42 (int y, int b) {
p4a2 y|blec int ¢ = 42;
3|42 WRITELN(a, b, ¢, y);
16‘46 43 a=a+b;
c=c+ 1;
p42 y|b|c b=c + b;
3 { 4 |42 y =y-1;
2|47 |43 WRITELN(a, b, ¢, y);
}

X. Zéyog, N. Ianaomopov, A. Potakng Ipoypoppotionos Hiektpovikav Yoroyiotdv

149

2UVOPTIGELS (1)

0 Oneg ot d1001Kacies, ALY ETGTPEPOVV
L0l TLY) OG ATOTEAEGLLOL

0 Agv umopobvv va yp1oioroinfovy g
EVTOAEG OAAG LOVO GE TOPOOTACELS

0 Emotpoen amoteAEGLOTOG [LE TV EVIOAN
return (ko yopic Tapdotocn, yio

JLdIKaoiEq)

return_stmt

expression
e AW

Tpoypappatiopos Hiektpovikdv Yroroyiotdy

. Zayog, N. Tlomaomopov, A. Potakng
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(i1)

2UVOAPTIGELS

int ged (int a, int b) {
a = abs(a); b = abs(b);
while (a > 0 && b > 0)

if (a >b) a=a % b;
else b=Db % a;
return a+b;
}
PROGRAM { // gcd func
int x, y;
WRITE ("Give x: "); x READ INT () ;

WRITE ("Give y: "), ¥y READ INT () ;
WRITELN("ged is:", gcd(x, y)):
}

X. Zayog, N. Tlanaomopov, A. Dotarkng Tpoypappatiopos Hiektpovikav Yroloyiotdv
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AopnUEVOC TPOYPOUUUATIGHOG

0 16éa: ke aveEaptnn Aettovpyio Tov
TPOYPELULOTOG TTPETEL VAL OVTIOTOLYEL GE
aveEAPTNTO VITOTPOYPOLLLLLOL

0 ITAeovektpoto

o Evkolotepn avamtuén Tpoypoppdtov
(«draipet kou Baciiever)

o Evkoldtepn aviyvevon cealpdtmv
o Emavaypnoytomoinon érolpnmv
VIOTPOYPOLUATOV

X. Zéyog, N. oanoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Yoroyiotov
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Bafuaia cvykexpyievonroinon

0 ITeprypaon enilvong TpoPAnportog
o Ewoaymyn kor arobnkevon dedopévav
+ TPOTOG EIGAYMYNG OESOUEV®V
+ £heyy0G 0pBOTTOG OEGOUEV®V
o AlyopiBuog emefepyaoiog
+ TEPLYPOON TOV aAyopifov
+ KOOIKOTOMGoN 0T YADGGH TPOYPOLULATIGILOD
o [apovoiaon anoterecudTov

* TPOTOG KOL LLOPPT| TOPOVGIOONG ATOTEAEGATOV

X. Zéyog, N. anaomopov, A. Potakng IIpoypoppotiopnds Hiektpovikav Yoroyiotdv
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[Tapovoiaon kot cuvnpnon (1)

0 [Molotikd opoaKTNPLOTIKE TPOYPOULATOV
o Avayvooiotro
.+ amAOTNTA
+ KOTOAANAN EMAOYT OVOUATOV, ..
monthly income incomeBeforeTaxes
« oToiyon
« oxoMa
o @uKdTTA TPOG TO XPNOTN
o Texpmpioon
o ZUVThpnon
o Evmuépoon
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[Tapovciaon kot cuvtipnon (i1)

0 Xtoiyon
o [Ipdypappo kot VTOTPOYPALLOTA

PROGRAM { int f£(int x) {
ONAHOEIS oniwoeig
EVTOAES EVTOAES

} }

o ATAEG EVTOAEC

if (..) evrody
else &viody

while (...) evioin

for (..) eviolj
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[Tapovoiaon kot cuvtnpnon (111)

0 Zrotyon (cvvéyeia)
0 XOvOeTEG EVIOAEG

Tf ) while (..) { for (..) {
EVTOoAéS EVTOASC EVTOAES
} } }
else {
EVTOAES
} do {
EVTOAES
} while (..);
. Zayog, N. Tlomaomopov, A. Potakng Tpoypappatiopos Hiektpovikdv Yroroyiotdy 156

[Topovoiaon kot cuvinpnon (iv)

[ Ztolyon (cvvéyeia)
0 X0vOeteg evIoAés (cuvEyeln)
switch (...) {

case TN, : eVIoALS,
case wull, : VioAés,

case T, : EVIOALS,
default : eviodés,.,
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"E€0d0¢ pe poppomoinon

0 AkEpaEg TYLEG
WRITELN (FORM (42, 4));

L1 Ja]2

0 ... 0AAG KoL OTIONTOTE GAAO
WRITELN (FORM ("hello", 8));

0 Hpaypotikég Tiuég L fefaf2]o
WRITELN (FORM(3.1415926, 8, 4));

LT3[ [ ][]
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Apyeio keypévov

0 AvaxoatevBovon 16000V Kot 6600V

PROGRAM { // redirection
int n, i, sum = 0;

INPUT ("file-to-read-from. txt") ;
OUTPUT ("file-to-write-to.txt") ;

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

sum = sum + READ INT();
WRITELN (sum) ;
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Toxtikol TomOL

0 O1 1010l int, bool K0l char
0 AmapBuntot Tomot

enum color {white, red, blue, green,
yellow, black, purple};
{male, female};

{mon, tue, wed, thu,

fri, /sat; sun};

enum sex
enum day

color c = green;
day d = fri;
0 IIpa&etg pe TaxTikons TOTOVGS
0 TEAEOTEG GUYKPIONG ==, =, <, >, <=, >=

X. Zéyog, N. anoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Ynoroyiotov

160

[Mivaxeg (1)

0 Aopunpévn petoPAnty: amobnkevet pio
oLAAOYN OO TIHES OESOUEVOV
0 ITivakog (array): dSopunpévn petafiAnt mov
amofdniedel TOALEG TIHEG TOV 1010V THTTOV
int n[5];
opilet évav mivaka TEvTe akepaimv, T
otoyeio Tov omoiov givor:
n[0] ,n[1],n[2] ,n[3],n[4]
Kot €(ovV TOTO int
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[Tivaxeg (i)

0 Hopadetypato

REAL a[l0];
int b[20];
char c[30];

a[l] = 4.2;

a[3] = READ REAL() ;
a[9] = a[l}];

b[2] = b[2]+1;
c[26].=7"EX;
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[Tivaxeg (111)

0 AwdBacpo evog mivaka
0 yvooto péyebog
for (int i=0; i<10; i++)
a[i] = READ_INT();
o pwto dePaleton to péyebog
int n = READ INT();
for (int i=0; i<n; i++)
a[i] = READ INT();
0 OTO TOPOTOV® TPETEL VO TTponyNOel

int a[100]; // xdu oy ukpotepo tov 10
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IMivaxeg (1v)

0 AwgPaocpo evog mivaka (cuvéyeila)

o Teppatiopos pe v Ty 0 (epovpdc/sentinel)
int x = READ _INT(), i=0;
while (x !'= 0) {

a[i] = x; i = i+l; x = READ INT();

}

0 OTO TOPOTAVE TPETEL VO TponyNOEl
int a[100];

o [Ipocoyn: o¢ yivetan ELeyyog yio to Thn0og
TV oTolEi®v mov divovra!
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[pdéeic pe mivakeg

0 Am\ég mpdéerc, m.y.
a[k] = a[k]+1;
a[k] = a[ll+a[n];

for (int i=0; i<10; i++) WRITELN(a[il]) ;

if (a[k] > a[k+1l])

0 Apywomoinon (pe undevikd)

for (int i=0; i<10; i++) a[i]=0;

0 Evpeon eldyiotov ototyeiov
x = a[0];
for (int i=1l; i<10; i++)
if (a[i] < x) x = a[i]:;
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Ipaptn avaCitnon )

0 IpoPAnpa (avaltnong): dlvetar &vag
nivakog axkepaiov a kot {nteitar vo Ppedet
OV VITAPYEL O OKEPOLOG % GTO. GTOLYELR TOV

PROGRAM { // linsearch
int x, n, a[l100];
GALES ONAOGEIS ;
00NYIES TPOG TOV YpHoTH ;
x = READ INT();
n = READ INT();
for (i=0; i<n; i++)

a[i] = READ INT();

avoiToN OTOV TIVOKA Y10, TO X ;
TOPOVCLOGH OTOTEAEGUATOV ;

}

['poppkn avalnmon (i1)

0 Mia duvoTh GLYKEKPLEVOTOINGN

=0
while (i < n && a[i] !'= x) i=i+l;
aEf (1< n)

WRITELN ("To BpAra otn O&on", i);
else

WRITELN ("Aev to Bpnkra") ;
0 X1 yepotepn mepintwon Oa eheyyHovv O
To oTotyeia Tov mivoko

o Amoutovvtor a n+b PuaTte = YPOLLLIKY
(a, b otabepéc, n To péyedog tov TivaKa)
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I'poppkn avalnmon (111) ['poppkn avalnmon (iv)
0 EvoAAokTikn cuykekpiievonoinon #1 0 EvoAhoktikn ovuykekpylevonoinon #2
1= 0; Ai="0;
do do
if (a[i] == x) break; else i = i+l; if (a[i] == x) found = true;

while (i < n);

e (1< 1)

WRITELN ("To BpAka otn 6éon", 1i);
else

WRITELN ("Aev to BpAxa") ;

else { found = false; i = i+l; }
while (!found && i < n);

if (found)

WRITELN ("To Bpixka otn 6éon", i);
else

WRITELN ("Aev to BpAixra") ;
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I'poppikn avalnmon (v) ['poppucn avalntnon (vi)
0 EvaAlokTikn cvykekpipuevonoinon #3 0 EvoAAokTikn cvykekpyievomoinon #4

i = 0; found = false; i=0;
do do {
if (a[i] == x) found = true; found = a[i] == x;
else i = i+l; L= 1i+17;
while ('found && i < n); } while ('found && i < n);
if (found) if (found)
WRITELN ("To Bphxka otn 6éon", i); WRITELN ("To Bphka otn 6fon", i-1);
else else

WRITELN ("Aev to BpAxa") ;
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WRITELN ("Aev to BpAxa") ;
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Avadwn avalnmon (1)

0 IIpotimdBeon: o mivaxag va givar
TavoUNHEVOG, T.Y. 6€ avEOVOO dLATOEN

0 Etvot oAb 1o amodoTiky omd TN YPOLLUKD
avalnmon

0 21N XEPOTEPN TEPIMTMON ATOLTOVVTOL
a log, n + b Prjpata
(a, b otabepéc, n To péyedog Tov TivaKa)

X. Zéyog, N. anoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Ynoroyiotov

172

Avoadwn avalnmon

(i)

0 To mpoypappa
const int N = 100;

PROGRAM { // binsearch
gnt X axyment
00NYIeg TPOGS TOV YPHGTH ;

x = READ_INT();

n = READ INT();

for (i=0; i<n; i++)
a[i] = READ_INT();

first, last, mid, a[N];

avolHTNON KOl EUPOVITH ATOTEAETLOTOG ;
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Avadikr avalnmon (111)

0 Avadntnon Kot ELEAvIon amoTEAEGLOTOS

first = 0; last = n-1;
while (first <= last) {
nid = (first:+ lTast) /=2
if (x < a[mid]) last = mid-1;
else if (x > a[mid]) first = mid+1l;
else break;
}
if (first <= last)
WRITELN("To BpAika otn 6éon'", mid) ;
else
WRITELN ("Aev to BpRxa") ;
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[ToAvdidotartol mivakeg

0 [Mapaderypo
int a[l0][16];
a[1][13] = 42;

for (i=0; i<10; i++)
for (j=0; j<16; j++)

a[il[j] = READ INT();
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[ToAhamAac1ac o TvaKmV (1)

0 Alvovton ot tivakeg: a (mxn) , b (nxq)
0 Zntetton o mivakag: ¢ = a b (mxq) Onov:
n

(i kz\ a;;by;

|<—n—— f—Q—>
|

—q —

A

m

| |
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[ToAAomAac1aoUOg TIVOK®V

(i)

0 To mpOypoppa
REAL a[m][n], b[n][q],

for (i=0; i<m; i++)
for (j=0; j<qgq; j++) {
cl[il[j]l = O;
for (k=0; k<n; k++)
eyl =cil il
a[i] [k]
}
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Maywa tetpbyova (1) Moy tetpdyova (i1)
0 Awudotartol mivakes (nxn) Tov TEPIEXOVY 2
6AoVG TOVG PVOIKOVG peTa&y 0 Kot n>—1 0 - 0 - 0 - 0
o 10 GOpolopo TV oTotysiny Kabe oTHANnG, 2 2
YPOUUNG Kot dtayoviov etvorl 6tabepd 3 3 3 3
4 504 5[4 5[4
0 0 60 60
10] 9 | 3 [22]16] : - - - 2
17|11 5|4 |23 2 2 2 2
r , 24|18|12| 6 | O
0 IpéPAnua: Kotackewn 3 913 10[93 101913
; 2 20|19(13| 7 54 5[4 54 1154
LLOytkoU tsrpaym’vov B GG i 6 (7) i 6 (7) i 6 g i 6 g
(nxn) Y10 TEPTTO N 513 513 B 53
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Maoyd tetpdymvo (111) Avadpoun (1)

0 Katoaokeovn yio meptttd n

int a[17][17], n = 5;
int i = n/2, j=n, k =0;
for (int h=0; h<n; h++) {
j = j-1; al[ill[j] = k; k = k+1;
for (int m=1; m<n; m++) {
3 = (J+1)Edmn i = (A1) %in;
a[il[j] = k; k = k+1;

}

for (int i=0; i<n; i++) {
for (int j=0; j<n; j++)
WRITE (FORM(a[i]l [j]1, 4));

0 Avodpokes Slodtkacies 1] GLVOPTNOELS:
OVTES TTOL KAAODV TOV E0VTO TOVG
0 To apyud TpdPfAnpo avayston otV
eMiAvon VOGN TEPIOCOTEP®Y LUKPOTEP®V
TpoPAnpdT®V Tov 1310V TOHTTOV
0 [apaderypo: Topoyovtikd
onl=n*m-1)*n2)*.*2%1

0 AVOOPOUIKOG OPLGHOG

— — *
WRITELN () ; 0l'=1 (nt)! = (nt+1) * n!
}
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y . y e
Avadpoun (11) Avadpoun (111)

0 Tapdderypa: mapoyovtikd (cuvexeln)

int fact (int n) {
if (n==0) return 1;
else return fact(n-1) * n;

ovveyilet...
EMOTPEQEL 6
EMOTPEPEL 2
EMOTPEPEL 1
EMOTPEPEL 1

TPOYpOLLL KOAEl £act (3)
fact (3) koAel fact (2)
fact (2) KOAEl fact (1)
fact (1) KoAEl fact (0)
fact (0)
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PROBLEMS
WITH

HERHAHER

LPlease koke one |
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Avadpoun (1v)

0 ApiBpoi Fibonacci
a FO =0 5 Fl =1
o P D D e |
0 AVadpopKy] GuvapTnon VIOAOYIGLOY

int fib (int n) {
if (n==0 || n==1)
return n;
else
return fib(n-1) + fib(n-2) ;
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Avadpoun (v)

0 AvTog 0 avadPOUKOS VITOAOYIGHOG TOV
apBpmv Fibonacci dev givatl amodoTtikog

fib(5)
/\ \\\
fib(4) b(3)
/\ /\
fib(3) fib(2) fib(2) fib(1)
fib(2) fib(1) fib(1) £ib(0) fib(1) £ib(0)

N

fib(1) £ib(0)
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Avadpoun (vi)

0 M£y16T0G KO1vOG dtapETng

o Avadpopukn vAoroinor tov alyopifpov
tov EvkAeion

ant ged  (Entaal ant )k
TFL (4 ==0"jlisa==0)
return i+j;
else if (i > j)
return gecd(i%j, j)
else
return ged(j%i, 1i);
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Avadpoun (vi1)

0 "Yywon og dOvoun: x” — x otidnmote, neN

0 e d1ad0yKovg ToAamAactlocovg  — O(n)
0 HE OL000YIKO TETPUYWOVIGHO —0(?)
$2k — ( £U2 ) k
$2k+1 - . (xQ)k
2% =1
3. Zéj05, N. Tlardombpov, A. doxixng Tpoypajiamopés HAskrpovisiy Yrohoyioty 187

Avadpoun (viii)

0'Yywon og dOvoun: x* — x otidnmote, neN
o pE S1ad0YIKO TETPAYOVIGLO

int pow (int x, int n) {
if (n == 0)
return 1;
else if (n%2 == 0)
return pow(x*x, n/2);
else
return x * pow(x*x, n/2);

[oivmhokotnta; O(logn)
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Avadpoun (1x)

O mopyor
Tov Hanoi

0 Zntovpuevo: Na petapepBobdv ot diokot amod
TOV OPIoTEPO GTVAO GTOV OEEL0
0 HOVO €vag 0lokog LETAPEPETOL KADE POpaL
0 OO TV KOPLOT| VOGS GTOAOL
GTNV KOPLEN KATO0L GALOV GTOAOL
o omoyopeveTal va TomofetnOel peyalvtepog
4loKOG TAV® GE KPOTEPO
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Avadpoun (%)

0 O1mdpyor Tov Hanoi
0 Avbon yw 7 diokovg pe 127 xivnoeig

start

Avadpoun (x1)

0 Oumopyor Tov Hanoi

=)

l oTOAOG oTOAOG oTOAOG
| — : ; G
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Avadpoun (xit) Avadpoun (xiii)
o 0 0 Ouvmopyot tov Hanoi ERga
Ot TEUp'YOl. PY Move from 1 to 3
tov Hanoi PROGRAM { Move from 1 to 2
WRITE ("Rings: ") ; Move from 3 to 2
source auxil target ; ; & ; ) Move from 1 to 3
g int rings = READ INT () ; o e B (2 L
void solve (int rings, int source, solve(rings, 1, 3, 2); Move from 2 to 3
int target, int auxil) { } Move from 1 to 3
if (rings == 0) return;
solve (rings-1, source, auxil, target);
WRITELN ("Move from'", source,
"to", target);
solve (rings-1, auxil, target, source); 1 2 3
}
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Avadpoun (xiv) ApotBaio avadpoun

0 Xvvaptnon mapopota pe tov Ackermann
(i, j, 0) =j+1 2,0, 1) =i
202:0,2),=0 2( 03

2(i, j*+1, ntl) = z(i, 2(i, j, nt1), n) Vi, j,neN

Fntoz. (IntAsgant g santing e
if (n==0) return j+1;
else if (j==0)

if (n==1) return i;
else if (n==2) return O;
else return 1;

else return z(i, z(i,j-1,n), n-1);

}
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bool is_odd (int n); // function prototype

bool is even (int n) {

if (n == 0) return true;

else return is odd(n-1);
}
bool is _odd (int n) {

if (n == 0) return false;

else return is even(n-1);
}
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ApBuntikoi vroroyiopoi (1) ApiBuntkoi vrohoyiopol (i1)
0 Tmog REAL 0 ApiOuntikd ceoipoto
o TPOCEYYIOELS TPAYULATIKOV aplOpdV 1000000 + 0.000000001 = 1000000  yazi;
o trunc: aképolo uépog (amoKomn) 0 AVOmopaoTacn Tov apipdy
o £loor: aképatog mov dev vepPaiver fos
» round: 6TPOYYLAOTOINGT 1000000 ~0.95367432 - 2
0 Iapdotaon Kivntg vrodlcToANS 00 W
/ : ~ 0.00000000 - 2 20
o mantissa Kol ekfétmg  m - 2% ;
; : abpoopo  ~0.95367432 -2 20
omov 05<m<l xuuxeZ M m=x=0
o T0 m glvon TEPLOPIGHEVNG aKpifetag,
Y. 8 onuavtikd ynoio
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Ebvpeon terpaywvikng piCog (1) Ebvpeon terpaywvikng piCog (11)

0 Xwpig ypfon e ocvuvaptnons sqrt

0 MéBodog Bapovroviov

0 Kataypdoetot yio tpdtn @opd omd Tov
‘Hpwva tov AleEavdpéa

0 Ewwn mepintwon g yevikotepng pnebosov
tov Newton, yto. TNV gvpeon g pilag
OTOL0GONTOTE GLVEXOVG GUVOAPTNCEMG

f()) =0 &dd: f(y)=)*—x
Yl Kamwoto d0BEv x

. Zayog, N. Tlomaomopov, A. Potakng Tpoypappatiopos Hiektpovikdv Yroroyiotdy
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0 ITeprypaoen g pnebodov
o Atveton o aptBudc x>0
o ‘Eoto mpooéyyion y g pilag, pe y < Vx
o' Ectoz=x/y
o To z gtvon Tpocéyyion g pitog, pe \x<z

o [ va Bpo pia kaAvtepn TpocEyyion, Toipve
TO LEGO OPO TOV Y KOl Z

o Emavorappdve 6ceg popés BEL®
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Evpeon terpaymvikng pilag (111)

0 Xwpig ypnomn g ocvuvapTnons sqrt

il x
Yin > Vi 7,

0 Hapaderypa: 37 (6.08276253)

¥ =1

Vo | y, = 6.143246
y, =19 ys = 6.083060
y, = 10.473684 v, = 6.082763

y; = 7.003174
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Evpeon tetpaymvikng piCog (1v)

REAL sqroot (REAL x) {
const REAL epsilon = 0.00001; // 1E-5
REAL older, newer = 1;

do {

older = newer;

newer = (older + x/older) / 2;
} while (! ( /* ovvOikn tepuatiopod */ 1)) ;
return newer;

}
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Evpeon terpayovikng piCog (v)

0 EvoAlaxtikég cuvOnNKeS TEPUOTIGHOD
0 Xtabepog apliudc emavainyemv

n == 20
o Emroyme edpeon pilog AaBog!
newer * newer == x

o Amoivtn cuykhMon
abs (newer * newer - x) < epsilon
0 Zyetikn oVyKAlon

abs (newer * newer - x) / newer < epsilon
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Evpeon tetpaymvikng piCog (vi)

0 EvoAAoKTiKéG GUVONKEG TEPLATIGHLOD

o Amorvtn ovykion katd Cauchy
abs (newer - older) < epsilon
o ZYETIKN oVYKAlom

abs (newer - older) / newer < epsilon
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Tpryovouetpicég cvovaptioelc (i)

0 Zvvnuitovo pe owomwyua Taylor

cos(x) =Y (-1) —
,zo: (2 )!
0 yio Tov 6po pe delktn i+1 Eyovpe:

i 21+2 2i xZ
o it [( )(21)'}(2”1)(2”2)

0 omote av n = 2i+1 &yovpe:
2

newterm = —oldterm
n(n+1)
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TpryovopeTpIKES GLUVAPTIGELS

(i1)

REAL mycos (REAL x) {
const REAL epsilon = 1lE-5;
REAL sgx = x * x, term = 1, sum = 1;
int' n =0;

do {
n ='n +.2;
term = -term * sgqx / (n*(n-1));
sum = sum + term;
} while (abs(term/sum) >= epsilon) ;
return sum;
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ApBuntia cuoTiHoTo (1)
2024 101010,,,
I_.4. 100=4 l—.0.20=0
|—2-1o1 20 l—1-21=2
0-102=0 0:22=0
2 - 10° =2000 1-23=8
% =2024 1:23=0
1:23=32
Tn—1 --- T1 To (p) =42
k<n
I o R R A L

Zl‘k-bk
k=0

X. Zéyog, N. oanoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Yoroyiotov

206

ApOuntiKa cuoTipoTo

(i)

Tp—1 --. L1 X9 (b)

k<n

Ty VL4 1 bl 2o = Zxk-bk
k=0

0 Baon b: ta n ymoeia eivon peta&d 0 kot b—1

0 To mpayTo (MALov onuavtiko) yneio x,
gtvat pun undeviko

0 E€aipeon ywo to pndév: n =1 ko x, = 0
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AplBuntikd cvotuaTo

(iii)

0 Evowopépovta vtohoyloTikd TpoAnpoo:

0 YmoAoylopog aplfpov, SeS0UEVOV TMV
YNoeiov e avamapdoToong Tov pe faon b

0 YROAOYIGHOG TV yneimv Tg
avoamapdotaong vog apliuov e Baon b

0 Metatpomn avamapdotaong evog aptfon
amd évo cvotnua pe féon b, oe éva dAro
cvotnua pe Baon b,
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AplBunTika cuotuaTo

(iv)

0 Avorapdotacn aptdpon
const int b; // npPaon

int n; // 7o wAinbog twv yngiwy
int digits[42]; // taynpia
0 YmoAoytopdg aptfpon

int result = 0, p = 1;

for (int k' = 0; k < n; ++k) {
// Avolloiwtn: p = b*
result = result + digits[k] * p;
Pi= P ¥ by

}
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ApBuntika cvoTipoTo

v)

0 YTOAOYIGHOG YNPimV ovamopioToons

0 2024 oto cvotpa pe faon 7;

7 28900

5 4]
Glo (o5 @) 41

2024 | 7

(1)| 289

56217y = 57 +672+2.7 +1.7°
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ApBuntikd cuoTipoTo

(vi)

0 YroAoylopog ynoiov avaropdotoong

int number; // o 0obsic apifuoc

n=20;

while (number > 0) {
digits[n] = number % b;
n=n+1;
number = number / b;

}

if (n == 0) { digits[0] = 0; n=1; }
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Amo 10 PZhelp ot C++ (1)

0 TYmot dedopévmv

0 Aképarot aptOpoi
int char

o KaBopiopodg mpoonpoavong
signed unsigned

1 Kabopiopog peyéboug

short long

o AptOpol Kivnmge vVTodlaoTOANG
float double
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Amo6 10 PZhelp ot C++ (11)

char , signed char , unsigned char

signed short int , unsigned short int

signed int , unsigned int

signed long int , unsigned long int

float

double (REAL)

long double

Me kOKKIVO yp®dpo 660 UTopodV va Topaielpfoiv.
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An6 1o PZhelp ot C++ (iii)

Amno6 10 PZhelp ot C++

(iv)

0 TIpdypapipio. Kot VITOTPOYPALLLLOTO 0 AvdaBeon
int main () { PROGRAM { x += 42; x = x + 42;
(P i %= n+l1; i=1% (n+l);
// mpooupetikd } x=y=z=0; x=0; y=0; z=0;
return 0;
} y = (x = 17) + 25; x=17; y = x + 25;
s : it+; /*p*/ ++i; i=i+1;
void p (...) void p (...) G e PhET 5
(e} (= aawi]
1.=3; x =-14+; 17 =737 xI=maq =/i+1;
ant £y o) int £C1HE) i=3; x = ++i; i=3;1=141; x = 1i;
| G Pt
i=i++; [/ Adaboc!
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Amo to PZhelp oty C++ (v) Amo to PZhelp oty C++ (vi)
0 Bpoyog for 0 Bpdyog for
for (i=1; i<=10; i++) for (apyomoinon; cuvonikn; Briue) apyonoinon
for (i=8; i>=1; i--) evioM »
yevdne
for (i=1; i<=10; i+=2) s/i=205
S // eowrepixi onlwon e uetofinic i
for (int i=1; i <= 10; i++)
[/ 2t CH++ kaveic de juog eumooiler va, ypdyrovpe oo s +=1i;
[/ (moAdég kokég 10ée¢ paleuéveg...) VIRELL SR
g=1035 i=15< oy IREZ1. s,
or (i=l1l; i<=n; i+=s k= BTl ot s
n-=i; s++; if (i+s>n) i=1; S AL 0 )
} S 4=
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Teleotng comma — [apdaderypo

/* Comma as separator in the first line
and as operator in the second line.
Increases value of a by 2, then assigns
value of resulting operation a+b into i.

Results:a =3 /b =" lci=:3" /1 =/5 %/
int a=1, b=2, c=3;
int i = (a+=2, a+b);
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Amo6 10 PZhelp ot C++

(vii)

0 'E€odog oty 006vn ot C++

#include <iostream>
using namespace std;

cout << "Hello\n";
TS
cout <<

cout << i+l;

"Hello" << endl;

WRITELN ("Hello") ;

WRITE (i+1) ;

cout K< 1 €& N L) WRITE(i, r);
cout << c; WRITE (c) ;
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Amo6 10 PZhelp ot C++ (viii)

0 Eicodoc amd 10 mAnktpordyto ot C++

#include <iostream>
using namespace std;

cin >> i; i = READ INT();

cin >> r; r = READ REAL();

cin >> c; c = getchar() ;
/*n*/

c = cin.get() ;

cin.ignore ( SKIP LINE() ;
numeric_limits<streamsize>::max(),

Amno6 10 PZhelp ot C++

(ix)

0 'E&odog otnv 000vn ot C++ (ko otn C)

#include <cstdio>

printf ("Hello\n") ;
printf ("%d", i+l);
printf("%d $1f", i, r);
printf ("%c", c);

printf ("$5d", i);
printf ("%5.31f", r);

printf ("%c %d %c %d\n",

Ve, 97, 87 aVks

WRITELN ("Hello") ;
WRITE (i+1) ;
WRITE (i, r);
WRITE (c) ;

WRITE (FORM(i,5)) ;
WRITE (FORM(r,5,3)) ;

a 97 a 97

'\n') ; / / tpouoxtid Liyo, étar oev eivai;
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Amo to PZhelp oty C++ (x) Agikteg (1)

0 Eicodog amd to mAnktpoAdylo otn CH (ko otn C)
#include <cstdio>

scanf ("%d", &i); i

READ_INT () ;

scanf ("$1f", &r); r

READ REAL() ;

c = getchar() ;
/*n*/
scanf ("%c", &c);

Q
]

getchar() ;

while (getchar()!='\n'); SKIP LINE() ;

0 Agiktng (pointer): 1 61ev0vvon pog
TEPLOYNG TNS LVNUNG OOV PBpiokeTor pio

peTafAnt
0 Hapaderypo

antakp

/* o09dcikmg p tomobeteitan va delyvel oe
Kamolo aképona petafiney */

*p = 42;

=

WRITELN (*p + 1);
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, cee ’ .
Agikteg (111) Agikteg (11)

Agiktoddton: &
» 1 devbovvon pog HeTaPANTG
Int  x-=ylil i kps
P = &x;
Amodeiktodotnon: *
> 10 mEPLEYOLEVO oG dtevbuvong
WRITELN (*p) ; p
*p = 42;

WRITELN (x) ;
X
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0 Kevog deiktng (nullptr 1§ NULL):
€101KN TN dgikTn mov «de dgiyvel movBevarn

0 [Mapdderypa

int” *p;

P = nullptr;

PE’—_\_

0 ATtoryopevETaL 1] TPOSTELNGT] TNG LVIUNG

HEG® £VOG KEVOL OEIKTN

p = nullptr;
WRITELN (*p) ;

X. Zéyog, N. anaomopov, A. Potakng
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Agikteg Ko avabeon

0 AvaBeon dewtdy P 1 42 |

al —F{]
p[ —ml @ | npry
F{{a 4;;\\\
0 Avabeon mepleyopévmy

q| | 17 ]
p[ —F— @ |
a| —f— 4 |

Ipoypoppotiopnds Hiektpovikav Ynoroyiotov

qa=rD;

*q = *P;

X. Zéyog, N. anoaocmopov, A. Potakng
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[Mapdoetypa pe deikteg

PROGRAM { // pointers

Sev- 1 .89 0 23 | x
int *p, *q;
iy q | 05 |y
P = &; q = &y;
*p:*p—*q;
*q:*P *y;
q=p;
(*q)++; *p -= 3;
WRITELN(x, y);

}
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[Tépaopa TapapéTpov pe Tiun

int ged (int a, int b);

void normalize (int p, int q) {
int g = ged(p, 9q);
p/=g; q/=g;

}

PROGRAM { // call by value
int x = READ INT();
int y = READ INT();
normalize(x, y);
WRITELN(x, y)
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[Tépacpo TAPAUETPOV LLE OVOPOPA

int ged (int a, int b);

void normalize (int &p, int &q) {
int g = ged(p, 9q);
p/=9g; a/=g;

}

PROGRAM { // call by ref
int x = READ_INT() ;
int y = READ INT();
normalize(x, y);
WRITELN(x, y)
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Agikteg avti mepdopaTog Le avapopd

int ged (int a, int b);

void normalize (int *p, int *q) {

int g = ng(*P, *q);
T ol R i
}
int x, y; (///i:::: TEPAGLLOL LUE AVAPOPE.
scanf ("%d %d", &x, &y);
normalize (&x, &y);

printf("$d %d\n", x, y);
return O;
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[Mivaxeg ko deikteg

(i)

ApOuntikn deKT®V
int a[3] = {7, 6,
antaxp

42} ; 8

2
12

&(a[o0]);

&a;

42 |

p=a;

WRITELN (*p) ; P

WRITELN (* (p+1)) ;
7

P = p+2; 6
WRITELN (*p) ; 42
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[MTivaxeg ko deikteg

(i)

Ioodvvapio TvaKmV Kot SEIKTOV
»  'Evag mivakag givon évog d&iktng 6To TpdTo
otoyelo.
» afi]

1600VVOLHO UE * (a+i)

> O mivakeg Opmg etvar otabepot deiktec,

[MTivakxeg ko deikteg

(iii)

ZvpPorocelpéc

char a[l1l5] = "Hello world!", b[1l5];
// a[l2] == '\0'

void strcpy (char *t, char *s) {

while ((*t++ = *s++) != '\0');
dNAadn 6gv UTOPOLV Vo GALAEOLY TN }
int main () {
int a[3] = {7, 6, 42}; strepy (b, a);
int *p = &a; printf ("%s\n", b);
pt+; /*owoio */ }
a++; /* laboc! */
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[Mivakeg ko deikTeg (iv) Enelepyaocio keypévov (1)

Extdnwon cvpporoceipdc
void putchar (char c);

void puts (char *p) {

while (*p !'= '\0') putchar (*p++) ;
}
int main () {
> char s[] = "Hello world'\n";
» puts(s) ;
By
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0 AwdBacpa ko enelepyocio OV TV
YOPOKTP®V TNG LGOS0V, T.Y. LETPNLQ
int n = 0;
while (getchar() !'= EOF) n++;

printf ("%d characters were read.\n", n);

0 H tyun EOF onpaivel 10 T€A0g TG 16050V
(Ctrl-D 1 Ctrl-2Z and 10 TANKTPOAOY1O)
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Enelepyaocio keypnévou

(i1)
0 ILy. avtiypagn g 16000V oty ££060

while (true) {
int ¢ = getchar();
if (c == EOF) break;
putchar (c) ;

}

0 H myun EOF npénel va avatebel og petaffaAnm
int, 6yt char! IcodOvapa:

intic;

while ((c = getchar())
putchar (c) ;

!'= EOF)
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Enelepyacio keypévou

(iii)

0 AdBacpa ko eneéepyocio OAwV TV
aKepaimv TG 16000V, .. Afpoion
int i, sum = 0;

while (true) {
if (scanf("%d", &i)
sum += i;

'= 1) break;

}
0 H scanf gmotpéeet 10 TAn0og TV
otolyelmv mov dafdotrayv. Ioodbvapa:
int i, sum = 0;
while (scanf("%d", &i) == 1) sum += i;
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Enelepyoocia keipévoo (1v)

0 Mapdderypa 1: mpdypapipo Tov
o owPadet éva keipevo amd v £i6050
0 HETPUEL TOV OPLOLO TOV YOPUKTHP®V KoL TOV
aplpd TV YPOUU®Y
o voAoYilel TO HEGO OPO UNKOVG YPOLLLNG
0 Metpdype to '\n' Kot Toug VIOAOUTOVG
XOPOKTIPES
0 EAéyyovpe yia téAog €16660v (EOF)
0 I'a To péco 6po, kdvovpe daipeon!
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Enelepyoocia keipévoo (v)

0 Hapaderypo 1
int lines = 0, chars = 0;
while (true) {
int ¢ = getchar();
if (c == EOF) break;
if (c == '\n') lines++; else chars++;

}
printf ("%d lines were read\n", lines);

if (lines > 0)

printf (" racters per
line\
; chars / lines) i.cqrpory tomov

0 KaAvtepa: (double) chars (type cast)
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Enelepyacio keypévov (vi)

0 Hoapdoerypa 2: mpdypopLLe Tov
o dPalet éva Keipevo amd v €i0060
0 HETPUEL TOV OPLOLLO TV YOUPAKTHP®V, TOV
AEEEMVY KL TOV YPULUDY
0 Tronpaivel «Aé€ny»; Awdoykd ypdupoto!

0 XuvAapTnon Yo ToV EVIOTICUO YPUUUAT®V

bool isletter (char c) {
return c >= 'a' && c <= 'z'
|] ¢ > 'A' & c <= 'Z';
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(vii)

Enelepyaocio keypévov

0 Tapaderypo 2
int ¢, lines = 0, chars = 0, words = 0;

c = getchar() ;
while (c != EOF)
if (isletter(c)) { words++;
do { chars++; c = getchar(); }
while (isletter(c));
}
else { chars++;
if (¢ == '\n') lines++;
c = getchar() ;

}
0 "Exovpe drofdcet £va yopaktmpo «UTpocTon!
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Enelepyaocia keipévoo (viii)

0 Tapdderypa 3: TpdypapLpLo TOV
o owPalet éva keipevo amd v 16050
0 HETPAEL TIG oLYVOTNTES ERPAVIONG AEEEMV
pe pnkog amd 1 péypt 20 ypdupoto
0 Métpnon punkovg AEng
0 Metpntég AéEemv avd punkog: mivakag!
0 Edm ¢ yperaletar va aoyoAnBodpe pe tig
aAAOYEC YPOUPOVY!
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Enelepyaocia keipévoo (1x)

0 IMapdderypa 3
int c, freq[21];
for (int i=1; i<=20; i++) freq[i] = O;

c = getchar() ;
while (¢ '= EOF)
if (isletter(c)) {
int n = 0;
do { n++; c = getchar(); }
while (isletter(c));
if (n <= 20) freq[n]++;
}

else c = getchar();
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Enelepyoocia keipévoo (%)

0 Ioapdoderypo 3 (cuvéyeia)

for (int i=1; i<=20; i++)
printf ("%4d words of length %2d\n",
freq[i], 1i);

0 Metatponn keparainv ypappdtov o€ teld

char tolower (char ch) {
if (ch >= 'A' && ch <= 'Z")
return ch - 'A' + 'a';
else
return ch;
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Enelepyacio keypévou

(xi)

0 [MTapdderypa 4: TpOyPOLLLO TOV
o owPalet éva keipevo amd Vv €i60d0
0 YPAQEL TOVG YOPOKTPES KAOE YPOLUNG
ovtioTpopo
0 Amobnkevon tov yopaktipov Kéde
YPOULUNG: Ttivakoc!
0 Ilpénet vo vmoBécovpe £va PEYIGTO UNKOG
ypappns — Ba Expene va Kavovpe ELeYY0
vrépPacng tov!
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Enelepyacio keypévov (xi1) Enelepyaocio keypévov (xiii)
0 Hoapdoerypo 4 0 Evpeon eppdviong AeEnc-kAed100
const int MAX = 80; P
int c, line[MAX]; // M AEEN-KAedl éxet 3 yapaKTpeg
while ((c = getchar()) !'= EOF) ({ Eor’ (int )= 0073 < 3705ty
int n = 0; key[j] = getchar() ;
while (¢ !'= '\n') { i
line[n++] = c; c = getchar(); // 010 i TO WiKOC TNG YPOLUAG
} for (int k = 0; k+2 < i; k++)
for (int i = n-1; 1 >= 0;7i-=) if (line[k] == key[0] &&
putchar (line[i]) ; line[k+1l] == key[l] &&
putchar('\n') ; line[k+2] == key[2])
} WRITELN ("keyword found!") ;
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XvpuPorocelpéc (1) XvpuPorocelpéc (i1)
0 Iivaxeg xapaktmpov char [] 0 Xpnoueg cuvoptoelg Pipiodnkng
0 AglKteg o€ yopaKTipa char * #include <cstring>
0 Tehewdvooy e 1o yopaktipa ' \O' 0 Métpnon pikovg: strlen

0 Hoapaderypo
char name[30];
printf ("What’s your name?\n") ;
scanf ("%$s", name) ;

printf ("Hi %s, how are you?\n", name) ;
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printf ("Your name has %d letters.\n",
strlen (name)) ;
0 AgEIKOYPOQIKN GVYKPLON: strcmp
if (strcmp(name, "John") == 0)
printf ("I knew you were John!\n") ;

0 Qulz: strcmp("ding", "dong") = 2

X. Zéyog, N. anaomopov, A. Potakng IIpoypoppotiopnds Hiektpovikav Yoroyiotdv

249




Svpporoocelpéc (i11)

Ta&wvounon (1)

0 Avtiypoon: strcpy 0 ITpopAnpe: vo avadiotoydodv To otoryeio
char a[10]; €VOG Tivaka aKepaimv 6g a&ovoa GEpa
t "d' " ; o ¥ y
= [’I:]CPY @ dingu 0 Mia am Tig GNUOVTIKOTEPES EQPAPUOYEG TMV
a = ] o T .
{ AEKTPOVIK®OV VITOAOYIGTAOV
printf("$s\n", a); // dong n P Y
; 0 Baown dadwkacio: evariioyn Tdv
0 Xvvevoon: strcat ; ;i ;
i s void swap (int &x, int &y) {
char a[10] = "abc"; int save;
strcat(a, "def"); save = X; X = y; y = save;
printf ("%$s\n", a); // abcdef }
5 7 2 1 8 3 6 4 1 2 3 4 5 6 7 8
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Xvykprrikég Mébodot Ta&vopumong Ta&wounon (v)

* Avmipetddeon kabe Levyovg oToeiov eKTOC dATaENG
(bubble sort).

* Ewaymyn ctoyegiov og katdAnin 0on ta&vopniévon
vromivoko (insertion sort).

* Emloyi peyalvtepov croyyeiov kot tomobEmaen 6to
éhog (selection sort, heapsort).

*  ZVY)@OVELGT] TOEWVOUNUEVOV TVAK®V :

Awipgon ot péon, Ta&vopnon, cuyyovevon (mergesort).

* Awipgon og pKpoTEPA Kot LeYOAITEPOL OO
ototyeio-Staywpiopov Kot tagvounon (quicksort).
5 7 2 1 8 3 6 4
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0 M£0odog g pucsaridag (bubble sort)
for (i = 0; i < n-1; i++)
for (j = n-2; j >= i; j--)
if (a[j]l > a[j+1])
swap(a[j], a[j+1]1);
0 ITibog ovykpicewv
(-1)+(-2)+..42+1 = n(n-1)/2
™me taéng Tov n? = O(n?)
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; :

Ta&wvounon (vi)
; g

0 IMoapdderypao exktédeong (n=7)

input: 12498675 45126978

45126798

12498657 45126798
12498567 i=2 45612798
12495867
12459867 45612789
12459867 45612789

i=0 41259867 i=3 45671289
41259867 45671289
41259687 i=4 45678129
41256987
41256987

i=1 45126987 i=5 456789 12
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Ta&wvopnon (vii)

0 BeAtioon pe éleyyo evailoydv
for (i = 0; i < n-1; i++) {
bool swaps = false;
for (g = m=2; § >=-asi )
if (a[jl > a[j+1]) {
swaps = true;
swap(a[j]l, a[j+1]);

if (!'swaps) break;

}

0 2tV KeAVTEPN TEPITTMON OITONTOVVTOL
O(n) ovykpioeic, ot xewpodtepn O(n?)
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Ta&vounon (i1)

0 Ta&wvounon pe emoyn (selection sort)
» for (int i=0; i<n-1; i++) {
int minpos=i;
» for (int j=i+l; j<n; j++)
if (a[j] < a[minpos]) minpos = j;
swap(a[i], a[minpos]) ;

}

0 ITAn00og ovuykpicewv;
™mg T6énc Tov n2 = O(n?)

Ta&voumon (i11)

0 Ta&wvounon pe eloaymyn (insertion sort)
for (int i=1l; i<n; i++) {
int x = a[i], j = i;
while (j > 0 && a[j-1] > x) {
a[j]l = a[j-11; j = j-1;
}

a[jl = x;

}
=7218
| O

v [ [ [« JENEER
o (] e

2 7 =3 123 (5]|6]|7]8 n (i
S R BEE: - - - DBDnonoan
i=
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Ta&ivoéunon (iv) Tagvounon (viii)
0 Ta&wounon pe eloaymyn (insertion sort) 0 Ta&wvoéunon pe svuyymvevon (merge sort)
for (int i=1; i<n; i++) { o Awipd v akolovdia tov aplBpdv g dVvo
int x = a[i], J = i; Hépn
while (j > 0 && a[j-1] > x) { A : /
Z : : : 0 Mg ovodpopIKEC KANOELC, TOEWVOLM T OVO
a[jl = alj=11;73 =3-1; 7 e S
} uépn aveEapnTol
afjl = x; o Z0yyovedo To dVO TAEWVOUNUEVO LEPN
} . , 7
. ; 0 X1t xepOTEPN TEPIMTOOT OTOUTOVVTOL
0 ITaBog ocvuykpicewv; O(n log n) ovykpioelg
™g Théng Tov n? = O(n?)
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Ta&wvounon (1x) Ta&wvopnon (%)
0 Ta&wvounon pe cuyyovevon 0 Zuyxavevon
void mergesort (int a[], int first,
int last) {
int mid;
if (first >= last) return;
mid = (first + last) / 2;
mergesort(a, first, mid);
mergesort(a, mid+l, last);
merge(a, first, mid, last);
}
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Ta&vounon (xi)

0 Xuyyaveoon

void merge (int a[], int first,
int mid, int last) {
int b[last-first+1];

int i = first, j = mid+l, k = 0;
while (i <= mid && j <= last)
if (a[i] < alj]) blk++] = al[i++];
else b[k++] = a[j++];

blk++] = a[i++];
blk++] = a[j++];

while (i <= mid)

while (j <= last)

for(i=0; i<k; i++) a[first+i] = b[i]:;
}
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(xii)

0 A0 00yIKES TOEIVOUNOELS KOl GLUYYXOVEVGELS

Ta&wvounon

1 2 3 4

5

LT
OB Oon

Ipoypoppotionos Hiektpovikav Yoroyiotdv 263

1 2 5 7
7
oEan

X. Zéyog, N. Ianaomopov, A. Potakng

Ta&ivoéunon (xiii1)

0 Ta&wvopunon e cuyx@vevon (S1opopeTiK)
void mergesort (int n, int *a) {
if (n <= 1) return;

int mid = n/2;
mergesort (mid, a);
mergesort (n-mid, a+mid) ;
merge (a, a+mid, a+n);
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Tagvounon (xiv)

0 Zuyy@vevon (SopopeTicd)

void merge (int *first, int *mid,
int *last) {
int b[last-first];
int *i = first, *j = mid, *k = b;

while (i < mid && j < last)
ALf A LA<E RS ) et =k
else Fler =ttt

while (i < mid) “*k++ = *i++;
while (j < last) *k++ =

i = first; j = b;
while (j < k) *i++ = *j++;
}
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Ta&wvounon (xv)

0 Ta&wounon pe dapépion (quick sort)

void quicksort (int a[], int first,
int last) {
int i;
if (first >= last) return;

i = partition(a, first, last);
quicksort(a, first, i);
quicksort(a, i+l, last);
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Ta&wvopnon (xv1)

0 Awapépion (partition)
int partition (int a[], int first,
int last) {
/ / emidoyn evog atoryeiov — ovviBag omo random Oéon
int x = a[(first + last)/2];
int- 1= first - a-="ddst;

while (true) {
while (a[i] < x) i++;
whilei(xi< al3l)-3=7
if (i >= j) break;
swap(a[i], al[jl); i++; j--;
}
return j;

}
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Ta&vounon (xvii)
0 Xe kéOe Prpa g dtapépiong
swap(a[i], a[j])

‘ <x ‘Zx‘ ‘Sx‘ >x ‘
FLrstr il — i) last
0 Metd ) dwpépion

‘ <x ‘Sx“Zx‘ >x ‘
f%rst 4 ‘ ‘ 1 las

‘ pnépog 1 || pépog 2
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Ta&voumon (xviii)

0 AtodoyiKeS OlopEPICELS KO TOEIVOUNGELS
3

3

3

6 7 8
6 7 8

I

1

wn
=)}
=

(=)
=

1
2
BB
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Ta&ivoéunon (xix)

0 Omoloodnmote ahyoplOpog taEvopnong n
appmv ypetdletor Ttovrdyiotov O(n log n)

’
GLYKPIGELS
z < X2
o
/ \
Ty < T3 Ty < T3
1,2, T3 z1 < T3 T < T3 3,2, T1
Z1, %3, T2 T3, %1, T2 T2, %1, T3 T2, 3,1
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OpBotnta (1)

0 Eion opBottog
o ZOVTOKTIKN
o Nonuatikn
1 ZNUOCLOAOYIKT
0 Znuactoloyikn opOotnta eAéyyetal:
0 € OOKIUEG (testing)
0 pe pobnpotikn eroindevon
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OpBotnta (i1)

0 Tapdoerypo: e0pecn YIVOUEVOD
int mult (int x, int y) {
It 1, Zi=0pr
for (i=1l; i<=x; i++) z = z+y;
return z;

}
0 [oyvpiopdc:
o H ovvapmon vroroyilel to yvopevo dvo
QUGIKOV OPOUOV X KoLy
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(iii)
0 Evtomopodg onpeiwv 6mov Ba ypagpotdv
BePardoeic

OpbHotTa

gnt multfint x:antiy)
ant i, klE )z =0 0% 0
for (i=1; i<=x; i++)
/*3%/ z = z+y [*4*%/; e
/*5*/ return z;
*
0 Katoypaeh 0lov tov duvatdv — (4)
TPOT®V PONC EAEYYOV ©
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OpBotta (1v)

0 BePoidoeig

/*1 — BePaioon g166d0v: x> 0,y >0 */
Zz =0
/*2:x20,y>0,z=0*/
for (i=1l; i<=x; i++)
/*3 — Avalloiot Bpoyov:
x20,y20,i<x,z=y*(i-1) */
z = z+y
[*4:%x20,y20,z=y*1*/ ;
/*5 — BePainon €£600v: x>0,y >0,z=y *x */
return z;

0 EmaAn0evon: yio kdBe dSvvatd tpomo pong
152,253,255,354,453 ,455

OpbHot O (v)

0 IMoapdaderypo: vroAoylopog SvvauNG e
emavarappavopevo tetpayoviopod (Gauss)

REAL power (REAL y, int j) {
/*1*/ REAL x=y, z; int i=j; /*2*/
if (i<0) { /*3*/ x=1/x; i=abs(i); }
/*4*/ z=1;
while (i>0) {
/7*5*%/ Aif (i%2 V= 0) z=z*x;
/*6*%/ x=x*x; i=i/2; [*7*/
}
/*8*%/ return z;

}
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REAL power (REAL y, int j) {
/*1*/ REAL x=y, z; int i=j; /*2%/
OpBotTa if (i<0) ( /M3%/ x=lfz; i=abs(i); } OpBomta (vii)

/*4*/ z=1;
while (i>0) {
/*5%/ if (i%2 '= 0) z=z*x;
/*6%/) x=x*x; i=i/2; [*7*/ }
/*8%/ return z; }

0 Pon| eAéyyov
0 BePoidoeig
/*1 — Befaiwon e16660v: REAL y, intj */
/[*2:x=y,i=]*/
/[*3:1<0*/
/*4:1>0,yi=xI*/
/*5 — Avodhoiot Bpoyov: i >0, yl =z * xi */
/*6:120, yi=z*xi ayidptiog,
yl =2z *x"lav i meprrtog * /
[*7 yi=z*xi*x/
/*8 — BeBaioon e€6dov: yi =z * /

0 Megpikn opB6tta (partial correctness)

0 0V TO TPOYPOLLO. GTOLOTIOEL,
10T T0 amotédecpa Oa givar opHo

0 OAwn opBotnta (total correctness)

0 10 TPOYpappe o oTOUaToEL
Kot 1o omotéleapo, Oa eivor opHo
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Texvoloyio Aoyiopikon Movtédo Tov KoTappaKTY (1)
| SOftware engineering AnalTioelg anéd 1

; 2 3 TO oloThpa
0 Avantoén Aoyiopukov mov vo e&ac@orilet: enpom
0 napaﬁqcn LEGO GE TPOSLOYEYPAUUEVOL pr— -
APOVIKA OpLa TO AOYLOpLKO
1 KOGTOG LEGH GE TPOSLUYEYPOLUEVE OPLoL EnudponNg
0 KoY TototTo MpokaTapkTuh g
oxedlaon
o o&lomoTio enovmen |
o duvaTH Kot O)L SOV GLVTIPNON pr— =
0 Movtéla koKAov (NG AOYIGHIKOD oxedlaon
Ena\iBsuon N
L3
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Movtého ToV KoTappaKT (i1) Aopég )

0 Ioapdoerypo

struct student {

char firstName[20];

firstName

lastName

Kuwdikomotnan Kat v 0 Aopn (struct): dopmuévn petafAnty| mov
£KkabBaplon , J 7 J4
Aaav o - amoteheitan omd TANOOC EMUEPOVG
YXOS povaoag e e I 7
Y LETAPANTOV THOVOG S1UPOPETIKMY TOTMV
Zuvévwon Vi Z A : !
0 Ot empuépoug petafAntég Aéyovrtal media
EnalBeion N KoL pEPOLYV EEY®PIOTA OVOLLOLTOL
‘EAEYXOG la i
mnipoAeLToupyla Vi a ZUVTG&T]
‘EASYX0G GUOTIMATOG \ — struct,_def
N
Agttoupyla kat VIII .
ouvTiipnon ° m
Enavemikipwon { @@
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Aopéc (ii) Aopéc (iii)

0 Iapdoderypa: pécoc 6pog Paduroroyiog

double average (student s) {
double sum = 0.0;

char lastName[30]; class
int class, room;
int grade[l5];

for (int i=0; i<15; i++)
sum += s.grade[i];

room

}; grade[0] return sum / 15;
rade[1l

student s; g [ /
grade[14]

s.class = 3;
WRITELN (s.firstName, s.lastName) ;
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Aopéc Héoa o€ SOUES (iv) Tt eivor ot pryodcot apdpoi; gAY

struct date {
int day, month, year;

¥

struct student {

Wikipedia: Zto pabnpotikd, ot pryadikot
ap1Bpot elvar pio ETEKTOCT TOL GLVOAOL
TOV TPUYLOTIKOV 0plOU®V LE TNV
TPpoc O KN ToL GTOLYEIOV I, TOV ALyETOL
(QOVTACTIKT LOVAOO, KOl EYEL TNV 1O10TNTA:

date birthDate;

}:
i1
WRITELN (s.birthDate.day, "/", Kabe pryadkoc aptBpog umopet va ypoptel
s .bJ:.rthDate .month, "/" 7 Gﬂcn uop(p'r:l a — ib’ 6n01) a’ b (= R
s.birthDate.year) ;
X. Zéyog, N. oanoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Yoroyiotov 284 X. Zéyog, N. anaomopov, A. Potakng IIpoypoppotiopnds Hiektpovikav Yoroyiotdv 285




Muyoaducol apBuol

a: TPayUaTIKO HEPOG

b: pavtacTikd pPépog

ApOunticég Tpdéerc, m.y.
Tpocheon b

b

[No meprocotepa, pwtnote 1o uobnuatiko oog!
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Muyaodikoi aptBpot

struct complex { double re, im; };

complex cMult (complex x, complex y) {
complex result;
result.re = x.re*y.re-x.im*y.im;
result.im = x.re*y.im+x.im*y.re;
return result;

}

double cNorm(complex x) {
return sqgrt(x.re * x.re + x.im * x.im);

}
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Evooelg

0 'Evmon (union): émwe n doun aAid povo éva
and To tedia ypnoponoteiton KaOe otiyun!
0 [Moapaderypo

union number { int i; double r; };

number n;

i .
n.r=1.2; \;‘
printf ("$1£f\n", n.r); r
n.i = 42;

printf ("%$d\n", n.i);

printf ("$1£f\n", n.r); /* Alabog! */

Apyeia (1)

0 Apyelo (file): amoteleiton amd
o uetaPAnto minbog otoyeiny
0 omofnKeLVUEV@Y TO Eval LETA TO GALO
o oLVNOWG GTNV TEPIPEPELOKT VTN
(.. 010 6ioKO)
o €V yével mepléxel Svadka dedopéva (binary)
o €0KN mepinTwon: apyelo Keyévov
0 [Mapaderypa

#include <cstdio>

FILE *f;
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y . Ve , .
Apyeia (11) Apyeta keypévov ot C++ (1)

0 Avotypo Kot KAEIoo apyeiov

fopen fclose

0 AwePocpa Kot ypayipo

fputc fgetc XOPOKTHPES
fputs fgets ovpfolocelpés
fprintf fscanf otionmote
fwrite fread oxolovblic byte

0 "EAeyyog téAovg apyeiov
feof
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0 [Mapdderypo: pétpnon apldpov ypoppmy
KO YOPOKTHP®V TOAADV 0pYEI®V TOV
ovoudlovtal TN YPOLLL EVIOADV

#include <cstdio>
int main (int argc, char *argv[]) {

for (int i=1l; i<argc; i++)
// emeepyacio tov apyeiov argv[i]
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Apyeta keypévov ot C++ (i1)

0 Iapdderypa (cuvéyeia)
// emeepyacio tov apyeiov argv[i]

FILE *f;
int chars = 0, lines = 0, c;

IEL((f = fopenlargvlal, slct!))i=

Avaoikd apyeio otn C++ (1)

0 TMapdodetypo: avtypa®n Svadik®v apyeiov
» #include <cstdio>

» int main (int argc, char * argv[]) {
> FILE *fin, *fout;

nullptr) > fin = fopen(argv[1l], "rb");
return 1; > if (fin == nullptr) return 1;

while ((c = fgetc(f)) != EOF) { > fout = fopen(argv[2], "wb") ;
chars++; > if (fout == nullptr) return 2;
if (¢ == '\n') lines++;

}

fclose (f) ;

printf ("%d chars, %d lines, %s\n",

chars, lines, argv[i]);
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Avaodika apyeio otn C++ (i1) [ToAvmAokoTnTO (1)

0 IMopdoerypo (cvvéyeia)
> while (!feof(fin)) {

> unsigned char buffer[1000];

> unsigned int count;

» count = fread(buffer, 1, 1000,
fin) ;

» fwrite (buffer, 1, count, fout);

> }

> fclose (fin) ;

> fclose (fout) ;

| e
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X. Zayog, N. Tlanaomopov, A. Dotarkng

0 Kdotog g extéheong evog aryopifuov mov
EMAVEL KATOL0 TPOPAN LA, GCUVAPTNGEL TOV
pey€0ovg Tov TPoPANIaTOg

0 YPOVOGC: aptOILOG VITOAOYIGTIK®OV PrpdTev
0 Y®OPOG: amaLTovUEVO LEYEDOG VNG
[ ZUVOPTHOELS TOAVTAOKOTNTOG
0 Betucég kon aw&ovoeg
oy fmy=n(n-1)/2
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[ToAvmAokotnTa (i1)

0 Ave epayua: O
O(f) =t gl3c. 3ny. Vn>ny. g(n) < c f(n) }
0 Karo opdaypa: Q
Q(f) = { gl3c. Iny. Vn>n,. g(n) > c f(n) }
0 Taén peyébovg: O
O(f)={g|3c,, c,. Any. Vn>ny,.
¢ <gm/f(n)<c,}

o Ipaoovpe g=0O(f) avti g e O(f)
o Ty Sn2+4n—2nlogn + 7= On?)
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T
X. Zéyog, mgunusmpom A. dotakng

[ToAvmAokotnTa (i11)

O(1) < O(a(n)) < O(log*n) < O(logn) < O(\/n)
< O(n) < O(n logn)
< O(n?) < O(n?log’n)
= 0(n) 7= <iPoly
< O(2") < O(n!) <O(n")
< 02"n) < ... < OA(n))

Poly = n®M -

2°n 1 vepekBetiky cuvapmon: 225 (n popéc)

kot log*n m avtiotpoen g
» A(n) m ovvaptnon Ackermann kot a(n) 1 avticTpogn
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210iPec (1)

0 Last In First Out (LIFO)
0,71 pumaivel tedevtaio, Pyaivel mpdTo

«— Kopugn (top)

«— Béon
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210iPec (i)

0 Aenpnpévog Tumog ded0UEVMV
o stack: viomotel ) otoifa (axepainv apBudv)

o OpiCovton ot amapaitnteg TpdEeis:

- (stack) onuovpyel o Gdew otoifie

- empty eLéyyet av o otoifa givar adela

- push TpocOnkn otoyeiov otV KopvEN

- pop agaipeon otoyyeiov amd v KopLEN

o O tpoTOG LAOTOINGNG TV TOPATAVE® eV
EVOLOPEPEL LTOVG OV Ol TOL YPNGLOTOGOVY

o Tétotot tomotl Aéyovton apnpnuévol (ATA)
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210ifeg (111)

0 Avtikeipeva (objects) ot C++
Y homoinon otoifag pe mivako
class stack {

public:
stack ()Y
bool empty () 5
void push (int x)| uébodot (methods)
3 PSRN
int pop ()’

private: 3
const int size = 100; medio (ﬁelds)
int data[size]; Onm¢ 670 struct
int top; < T

};

. Zayog, N. Tlomaomopov, A. Potakng Tpoypappatiopos Hiektpovikdv Yroroyiotdy

KOTOUOKELOOTNG (constructor)

300

210iPec (iv)

0 Ioapdderypa ypriong
PROGRAM { // stack demo
stack s; // koleiton 0 KaTaOKEVOOTHG

for (int i = 1; i <= 10; i++)
s.push (i) ;

while (!s.empty())
WRITELN (s.pop()) ;
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210iPec (v)

0 Kataokevn adeiag otoifag
stack: :stack () {
top = 0;
}
0 "EAeyyog av pia otoifa etvon dosa

bool stack::empty () ({
return top == 0;

}

X. Zéyog, N. oanoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Yoroyiotov
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210iPec (vi)

0 ITpocOnkn ototyeiov
void stack::push (int x) {
data[top++] = x;
}
0 Agaipeon otoryeiov
int stack::pop () {
return data[--top];

}
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Awaygipion g pvipng (1)

0 Ztotikég LeTaPANTEG: YEVIKEG 1| TOTKEG

1 0 ¥®MPOG 6TN NN 6mov ToTobeTovVTAL
deapeveral kGOe opd mov KaAeitol n
€VOTNTO OTOV SNADVOVTOL Kol
OTOJECUEVETAL GTO TELOG TNG KANONG

0 Avvopkég petapAntég
0 0 YMPOG 6TN Uvnun 6mov toTobgTOVVTOL

OeoLEVETAL KO OTOOEGUEVETOL SVVOLLKA,
dNAadN HE PPOVTION TOV TPOYPOLLOTIOTY|

0 T TPOCTEANCT) GE QUVOIKES LETAPANTES
yiveTat Le T xpNon STV (pointers)
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(i1)
0 Mg ) Bonbeto TV SLVOIK®OV HETOPANTOV
VAOTO10VVTOL SVVOLKOL TOTTOL OESOUEVDV

Awayegipion g pvipng

0 GLVOESEUEVES MOTEG,
0 0&vTpa, YPA®oL, K.AT.
o [TAeovekTNUATO TOV SUVOLIKOV TOTOV
o UTOpoVV Vo TEPIEXOVV aTEPLOPLETO TANHOG
ooyl (av to emtpémel ) dobEciun pvnqun)

0 KATOEG TPAEELS VAOTOIOVVTOL OTOSOTIKOTEPQL
(.. TPOcONKN Kot dloypopr] OTOLKEI®Y GE
gvolaueon 0éon)
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Avvopukn Topoyopnon pviung (1)

0 Aéopevon (C-H)
o Onpuovpyio Hog vEag SOUVOUIKNG LETOPANTNG

P L
0 Amodéapevon

0 KOTOOGTPODN HLOG SVVOIKNG HETAPANTIG

delete p; [:EEE}
P
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ant *p;

P = new int;

. Zayog, N. Tlomaomopov, A. Potakng

Avvopkn mopoydpnon pvung (i)

0 Aéopevon
o onpovpyia wivaka petafintov peyébovg

2 —

gncootpin

n =-3;
P new int[n];

// ov dev vmapyel apKeT Pvij, TPOKUTTEL EEQIpETH

// o¢e ovto 1o uabnuo oc Oo purnoovue yio eSoupéoeis oty C++

0 Amodéopevon
delete [] p;
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Avvapikn mapoyopnon pvnung  (iii)

0 Aéopevon kat omodéopevon og C
#include <stdlib.h>

P = new int[42];

int *p; delete [] p;

P = (int *) malloc(42 * sizeof(int)) ;
if (p == NULL) {

printf ("Out of memory!\n") ;

exit (1) ;
}

free(p) ;
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20vOeteg duvopukég petafPantés (1)

0 Hapaderypo

struct thing {
int num;
int i *ptry
}:

thing *p;

P = new thing;
p->num = 42;

=
M

p->ptr = nullptr; -

p->something 1600UVOLO g
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2HvOeteg duvapikég petafantéc (i)

0 Tapdderypa (cuvéyein)

q=p; P ‘ 42
g->num = 563; 9 ——:L
g->ptr = new int;
*(g->ptr) =i120; <
delete p; P ‘ r/6\

a| 4} ,

Eekpépaotot deikteg!
127

GKovmido!

X. Zéyog, N. anoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Ynoroyiotov 310

(1)

2VVOEdENEVEC AOTEG

0 Etvon ypappukég datdéelg
0 Kabe kopPog mepiéyet:
o KGmolo TAnpopopio.
o €v0o, GOVOEGILO GTOV EMOLEVO KOUPO

0 O televtaiog KOUPOC £xel KEVO GUVOEGHO

 EESENE S NS NE R

X. Zéyog, N. Ianaomopov, A. Potakng Ipoypoppotionos Hiektpovikav Yoroyiotdv
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(i)

2VVOEOEUEVEC MOTEC

0 EvkoAotepn mpoohnkn otoyeiov

o TPV

0 META

= ey

Sij

Tpoypappatiopos Hiektpovikdv Yroroyiotdy

. Zayog, N. Tlomaomopov, A. Potakng
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(iii)

2VVOEOEUEVEC MOTEC

0 EvkoAotepn Swaypoagpn ototyeimv
0 TPV

0 HETd
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(iv)

2VVOEDEUEVEC AOTEG

0 TYomog KOUPov cuvdedepévng AMotog

struct node {
int info;
node *next;
}i
0 Mia ouvdedepévn AMoto TaploTaveToL
ouvnBog pe éva OeikTn 6TO TPDTO TNG
otolyeio

» node *head;

——— oTONVOPOPA!

v)

2VVOEdENUEVEC AMOTEG

0 Hapaderypo kotaokewng Motog

node* readListReversed () {
node *head = nullptr, *n;
int data;
while (scanf("%d", &data) == 1) {
n new node;
n->info data;
n->next head;
head = n;

}

return head;

}

X. Zéyog, N. anaomopov, A. Potakng IIpoypoppotiopnds Hiektpovikav Yoroyiotdv
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2VVOEDEUEVEC AOTEG (vi)

0 Extonwon AMotag

void print (node *p) {
while (p !'= nullptr) {
WRITELN (p->info) ;
P = p—->next;
}
}

0 [oodvvapa (Yo va pun «xaBet» n apyn p):

for (node *q = p; q !'= nullptr;
q = g->next)
WRITELN (gq->info) ;
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2VVOEdENEVEC AOTEG (vii)

0 Extomwon Aiotog pe ovadpoun

void print (node *p) {
if (p '= nullptr) { WRITELN(p->info) ;
print (p->next) ;
}
}

0 Extomwon Alotog avtioTpopa Le ovadpoun

void printBack (node *p) {
if (p '= nullptr) { printBack (p-
>next) ;
WRITELN (p->info) ;
}
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21oiPeg (Eava) (1)

0 YAomoinom pe amid cuvoedepnévn Mota.

HERY
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210iPeg (Eavad) (1)

0 Y\omoinon pe amAd cuvoedepuévn Mota
class stack {
public:
stack ()
bool empty () ;
void push (int x);
int pop ();
private:
struct node {
int#info;
node *next;
}:
node *head;

Yoz

X. Zayog, N. Tlanaomopov, A. Dotarkng

010 OT®g P!
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>10iPeg (Eova) (i11)

0 Kataokevn adeiag otoifag

stack: :stack () {
head = nullptr;
}

0 "EAeyyog av pia otoifa etvon dosa

bool stack::empty () ({
return head == nullptr;

}

X. Zéyog, N. oanoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Yoroyiotov
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21oiBec (Eova) (1v)

0 ITpocOnkn ototyeiov
void stack::push (int x) {
node *p = new node;

p->info = x;
p->next = head;
head = p;

X. Zéyog, N. anaomopov, A. Potakng IIpoypoppotiopnds Hiektpovikav Yoroyiotdv 321




21oiPec (Eova) (v)

0 Aeaipeon otoryeion
int stack::pop () {
node *p = head;
int result = head->info;
head = head->next;
delete p;
return result;
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210iBec (Eova) (vi)

0 IMapdderypa xpriong
PROGRAM { // stack demo
stack s; // koleiton o kataokevootig

for (int 1 = 1; i <= 10; i++)
s.push (i) ;

while (!s.empty())
WRITELN (s.pop()) ; Agv aAlo&e
} timota!
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Ovpéeg (1)

0 First In First Out (FIFO)
0,71 pumaivel mpato, Pyaivel mpdTo

a9

ovpa
(tail)

L Q0000 00

| I

UTPOGTA fitel0)
(front) (rear)

KEQPOAN
(head)

. Zayog, N. Tlomaomopov, A. Potakng Tpoypappatiopos Hiektpovikdv Yroroyiotdy
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Ovpég (i1)

0 Apnpnuévog TOToG ded0UEVOV
o Opiletar 0 TOTOG queue TOL VAOTOLEL
™V ovpd (axepaimv aplOpdv)
o Optlovton ot amapaitntes TPaEeic:

+ (queue) Onuovpyel pa Gdeto OLPA

- empty ELEYYEL OV L0 OLPE Efvart GOELL

- enqueue TPocONKN cTOYEIOV GTO TENOG

- dequeue a@aipecn oTOYEIOL OO TV OPYN

X. Zayog, N. Tlanaomopov, A. Dotarkng Tpoypappatiopos Hiektpovikav Yroloyiotdv
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Ovpéc (i11)

0 YAomoinom pe amid GuvOEdEUEVT MoTa

front rear

X. Zéyog, N. oanoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Yoroyiotov
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(iv)

0 YAomoinon pe amid cuvoedepuévn Mot
class queue {
public:
queue () ;
bool empty () ;
void enqueue (int x);
int dequeue ()
private:
struct node {
int info;
node *next;
};
node *front, *rear;
15

X. Zéyog, N. anaomopov, A. Potakng

Ovpég
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Ovpéc (v)

0 Kataokeun adetog ovpdg

queue: :queue () {
front = rear = nullptr;

}
0 "EAeyyog av pio ovpd eltvon dogta
bool queue::empty () {
return front == nullptr;

}

X. Zéyog, N. anoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Ynoroyiotov
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Ovpég (vi)

0 ITpocOnkn ototyeiov
void queue::enqueue (int x) {
node *p = new node;
p->info = x;
p->next = nullptr;
if (front == nullptr)
front = p;
else
rear->next = p;
rear = p;
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Ovpéeg (vii)

0 Aeaipeon otoryeiov
int queue: :dequeue () {
node *p = front;
int result = front->info;
if (front == rear)
rear = nullptr;
front = front->next;
delete p;
return result;

. Zayog, N. Tlomaomopov, A. Potakng Tpoypappatiopos Hiektpovikdv Yroroyiotdy
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['poppikég AMoteg (1)

0 T'evikn popen amhd cvvdedepévng AMotog

struct node {
int info;
node *next;
Y
typedef node *list;

X. Zayog, N. Tlanaomopov, A. Dotarkng Tpoypappatiopos Hiektpovikav Yroloyiotdv
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I'poppkég Moteg (i1)

0 Eiwoaymyn oto téhog

void insertAtRear (list &1,
node *p, *q;

O(n)

int data) {

P = new node;
p—>info = data; p->next = nullptr;
if (1 == nullptr) 1 = p;
else {

q=1;

while (g->next '= nullptr)

q = g->next;

g->next = p;

}
}
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['poppikég AMoteg (i11)

0 Ewoayoyn petd tov koppo p O(1)
void insertAfter (node *p, int data) {
if (p !'= nullptr) {
node *gq = new node;
g->info data;
g->next = p->next;
p->next = q;

}

e
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Authd cuVOEdENEVEC KUKAKEG MOTEG

0 Avo cvvoecpol og kbBe kKoo, Tpog Tov
EMOLEVO KO TTPOG TOV TPOTYOVLEVO

0 O emdpevog Tov TEAELTAIOV EivaL O TPMOTOG

0 O TPONYOVLUEVOS TOL TPDTOL EIVAL O
Terevtaiog

‘ﬂ[ﬁ el — ﬁ

X. Zéyog, N. anoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Ynoroyiotov
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['papot ()
G=(V,E)

0 Tpagog 1y ypaenua (graph)
o V. Zovolo KOUPwv 1 Kopuedv
o E XOvolo akpdv, oniadn (evydv kopfov

0 Hapaderypo
V= {123;4756,7}
E={(xylxyeV,
xty=4 N xt+y=7}
0 I'poagpikn mapdotoon
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I'pdopot (i1)

0 Kategvbovopuevog ypapog (directed graph)
o Ot akpég sivar dtatetaypéva, Cebyn
o Mzopovv va vhomomBovv e deikTes

. Zayog, N. Tlomaomopov, A. Potakng Tpoypappatiopos Hiektpovikdv Yroroyiotdy
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Avanopdotaon I'paeav

... pe mivaka yerrviaong: Afi, j =
« Av éyovps Bapn, Ali,j] = w(u,v)
* Mn-katevhuvOUEVO: GURPETPUKOS TIVOKOGS.
* Xopog O(n?), Guecog Eleyyog yio Hrapén okung.

12 3 4 56
11011000
21 01000
31110110
410 010 01
5/0 01000
60 00100
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Avanapactoon ['paoov

% & 4 SAaEt 1 (Ui7’l}j) el
... Je wivaka yeurrvioong: Al j| = {0 g
* Av gyovpe Bapn, Ali, j] = w(vi,v))
* Mn-katevfuvolevo: CUPPETPIKOG TTIVOKOG.

* Xopog O(n?), Guecog ELeyyog Yo VIapEN oKuUnG.

1):223754/0516
1/0 01000
2100100
3010110
41010001
50000 01
60 010 00
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Avanapdotaon ['pdowv

... pe AMoTa yerrviaong: YEITOVIKEG KOPLPEG GE
drovvoedeévn AoTa.
* Bdpn amobnkedovtar 6tovg KOpPovs g Aiotas.
* Xopoc O(m).
* 'Ekeyyog yro vmapén akpng o€ xpovo O(Baduog(u)).

1[5
e e FI
e e e PR D EIN
+[F-15Ae[]
s[5
s [F-{a7]
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Avanapactoon ['paoov

... pe AMoTa yerrvioong: YEITOVIKEG KOPLPEG GE
draovvdedeévn Alota.
* Bdpn amobnkedovar 6toug KOpPovs g Aiotac.
* Xopoc O(m).
* 'Eheyyog yio Omapén axpng o€ xpovo O(deg(u)).

13-B11]
2[(F-A[3-{4]7]

e PIE e D o EIN
4[]
s[(3-{e[7]

s[3-317]
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Avoadikd dévtpa

(1)

0 Ewwkot ypagot
™G HOPPNG:

0 KaBe képpog
éxer0,112
TS

0 Pia: 0 apyucog
KOpPog Tov
d€vOpov

0 ®vALa: KOpPot
0PI Tod1d

X. Zéyog, N. Ianaomopov, A. Potakng

o pila
O ()
@) @

W &) enra

Ipoypoppotionos Hiektpovikav Yoroyiotdv
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Avadikd dévtpa,

(i)

o ITAnpeg

Avadikd dévtpa

(iii)

OVAdIKO
dévTpO:

0 Movo 10
KOTMOTOTO
eninedo pmopel
vo v etvon
TANpES

0 ITmBog kouPwv =n = dyog= O(logn)

. Zayog, N. Tlomaomopov, A. Potakng
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0 YAomoinon e mivaxo i
o Av évog koppog amodnkeveTan
ot 0éon i tov mivaka, 2i

To. TodLd TOL arofnKevoVTOL

2i+1

ot1g Béoeig 2i kou 2it+1

1
0 HMapaderypo
a[l]="'y'; a[7] ='A"; y I
a[2]="'d"'; a[8] =".'; O p 5
a[3]="¢"ral8] ='a’; ‘;R‘ n
a[5]="'e'; a[ll]l="n";
a[6]="@' 8 9 011

X. Zayog, N. Tlanaomopov, A. Dotarkng Mpoypappaniopos Hiektpovikdv Yrokoyiotdv
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Avadikd dévtpa

(iv)

0 YAomoinon pe deikteg

struct node {
int info;
node *left,
}:

» typedef node *tree;

*right;

info

/
left /

\
\right

X. Zéyog, N. oanoaocmopov, A. Potakng
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Avoadikd dévtpa (v)
0 Adoyion OAwv ToV KOUPOV VOGS 0EVTPOL
o wpoBepartikn Stbtadn (preorder)
yio k6Oe vodEvepo, TpdTa 1 pila,
HETE TO 0PLoTEPO VTOOEVTPO KOL LETA TO dEEL0

o embepatikn Swataén (postorder)
Y10 KGOg VTOOEVTPO, TPMTO, TO OPLOTEPO
VITOOEVTPO, LETE TO deEL0 Ko peTd M pila
o evOepatikn otdtaén (inorder)
Yo KGOE VITOOEVTPO, TPMTO TO OPLETEPO
VTOOEVTPO, LeTA M pila Kot petd To 6eE10
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Ho}»un}»oxéw;
O(n)




Avaodikd 6évrpa avalrtnong (1)

0 Binary search trees

0 INa k60e kOUPo 1oyvovv

Avaodikd dévrpa avalntnong (i1)

0 Ta dvadikd 6évrpa avalnmong

JLlELKOAVVOVY TNV avalnTNoN oTotYEIDV
Ol TOPOUKAT® WOOTNTES: L1 0 Avadpopukr avoaltnon
o OAo1 01 KOpPot Tov o av n T mov Cnreiton etvon ot pila, Bpédnke
QPIGTEPOD VLOGEVIPOV LITJ [T o o efvon pikpOTeEPN amd TV T TG pikac,
EXOVV TILES LIKPOTEPES N == apkel vo avalnmBel oto aplotepd mondi
16€G TG TING TOL KOUPov { ’ 5 ‘ {
OEG NG TIUTG 2 Tl Ll o ov givan peyolvtepn amd v T g pilag,
o OAot oL KOpPot Tov == = apkel va avolnnOei oto 6e&l modi
8e100 vTOSEVTPOL EYovY =5= 0 Kootog avaltnong, elcaymyns, Siaypaeng:
Tiég peyakirepe 1 ioeg == O(k), 6mov k givar To VYOG TOL dEVTIPOL
™G TG TOL KOUPov
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Avadkd dévtpa avalntnong (ii1) Avoadwka dévtpa avalntnong (iv)
0 Avalntnon 0 Ewooyoym

node *search (node *t, int key) {
if (t == nullptr)

node *insert(node *t, int key) ({
if (t == nullptr) {

return nullptr; // notfound node *p = new node;
: p->info = key;

if (t->info == key) return t; //found p->left = p->right = nullptr;
if (t->info > key) Escurnies

return search(t->left, key); }
else if (t->info > key)

return search (t->right, key); t->left = insert(t->left, key);

} else if (t->info < key)
t->right = insert(t->right, key):;
return t;
}
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Avadwkd dévtpa avalntnong (v) To Aertovpyikd cvotnuo Unix (1)

0 Ioolbyopa

1 Epdoov 1o k6o10¢ TV mpa&ewv givar O(k)
0élovpe va Kpatdpe pKkpod To HWOGS k Tov dEVIPOL

o Iooluyiopéva dévopa (balanced trees): to Babog
Vo POAL®V SLoPEPEL TO TOAD KaTd 1

o Avdpopec mapaiiayég opilovy dSlapopeTKd TV
gvvola Tov 1eolvyiocpartog: AVL, red-black trees

0 Xg éva 1.60luytopévo duadko dévtpo avaltmong
pe n koppovg, umopovye va Bpebovpe amd m pita
og omotodnmote KOpPo pe kootog O(logn)
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0 Bell Labs, ~1970
0 Aopn tov Unix

o mopnvag (kernel)

o @Aotog (shell)

o BonOntikd mpoypdupota (utilities)
0 Iepapyikd cvompa apyeiov

o Agvopikn dopn

o 'Evog katdAoyog (directory) umopet va mepiéyet
apyeto (files) N aGAAovg (Vo)KaTAAGYOVG
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To Aertovpyikd cvotnuo Unix (i1)

To Aertovpyikd cvotnuo Unix

(iii)

0 AmdAivta ovopota 0 @etkd otoryeio Tov Unix
; o lEPAPYIKO cVOTNHA apyEiDY
etc ; ; ; .
Uit ama i dle o ok home 0 moALOl xpNoTEG CLYYPOVES (multi-user)
/home/paul 0 TOMEG diepyacieg cuyypovas (multi-tasking)
(Sto/passug ‘paul‘ ‘nickie‘ ‘passwd‘ 0 EMKOWVOVIEG Kot VITOoTHPIEN S1KTHOV
0 ZyeTikd, ovopoTo, 0 Apvnrikd ototyeio Tov Unix
book / ! 7 A
cotrsesiint book rpf:xmv o KPLTTTOYPOPIKO OVOLLOTOL EVTOAWYV
./courses/102 e L o mEPLOPIGHEVT Ko cuvOnpotikr Borfsta
. ./paul
../../etc/passwd
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Xoomua apyeiwv tov Unix (1) Xvomua apyeiwv tov Unix (11)
0 Avtiypoon apyeimv cp 0 Awypogn| opyeiov rm
cp oldfile newfile m file, file, ... file,
cp file, file, ... file, directory rm -1 file, file, ... file,
cp -r directory, directory, m -f file, file, ... file,

cp -i oldfile newfile
0 Metovopocio 1 petakivnon apyeiov  mv
mv oldfile newfile

mv file, file, ... file, directory
mv -i oldfile newfile
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rm -r directory

0 Anuovpyio directories mkdir
mkdir directory, ... directory,

0 Awypoen adeiwv directories rmdir
rmdir directory, ... directory,

0 AMhayn directory cd

cd directory
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XHotua apyeiwv tov Unix (i11)

0 Epgavion mAnpogopudv yio apyeio 1s
1s
1s file, file, directory; . ..

o Emihoyéc (options)

-1 EKTETOUEVEG TANPOPOPIEG

-a gpoaviCovral Kot Ta Kpued apyeio

-t T0&vOUNoN G TTPOG TO ¥POVO TPOTOTOINCNG

-F gueavietar o tomog kdbe apyeiov

-d gueavifovror TAnpoeopies yio €va directory,
Oyt Yo, TaL TEPLEXOLLEVE TOV

-R OVOOPOWIKY] ELPAVIGT) TANPOPOPLDY

X. Zéyog, N. oanoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Yoroyiotov 368

[Ipoypdupata epappoyov Unix (1)

0 Epgdvion manual page man
man command
whatis command
0 Epgdvion mepieyopévov apyeiov cat
cat file, file, ... file,
0 Epgdvion mepieyopévev apyeiov more
ava cerida less

more file, file,
less file, file,

Sllile:
Zuilafile.
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[poypappata epapuoyny Unix  (ii)

[Tpoypdapupata epapuoyony Unix  (iii)

0 Epgdvion mpotov ypopupmy head 0 Extdnwon apyeiov lpr
head file, file, ... file, 1pT file; filey~- Gilfile,
prad 10, Slo e e 0 Metayhottioth Pascal pc
0 Epgdvion televtaiov ypoppudy tail pc -o executable program.p
tail file, file;i.z. file, gpc -o executable program.p
Rl 0 Metayhottiothg C cc
o HMPO(POPWG Yo 1o SlSOG apyeov file cc -o executable program.p
file file, file, ... file, gcc -o executable program .p
0 Epgdvion nuepopnviog Kot @pog date 0 Emeepyacio apyeiov keipévon vi
date vi file, file, ... file,
X. Zéyog, N. anoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Ynoroyiotov 370 X. Zéyog, N. Ianaomopov, A. Potakng Ipoypoppotionos Hiektpovikav Yoroyiotdv 371
Baoum Aertovpyia tov vi (1) Baowm Aertovpyia tov vi (11)

0 AbYo katactdoels Aertovpylog
1 KOTAGTOON EVIOADY
0 KOTAGTOOT EIG0YWMYNG KEWLEVOL

0 XNV KoTaoTooN EI00YMYNG KEWEVO
0 TNYOIVOUUE UE CVYKEKPILEVEG EVTOLEG
(m.y. i,a)
o WTOPOVLLE LLOVO VO, ELGAYOVLLE YOPOKTIPEG

0 XNV KotdoToon EVIOADY
o TINYOIVOULLE LLE TO TANKTPO ESC
0 UTOPOVLE VO LETAKIVOVLLOOTE KoL VOl OIVovLLE
EVTOAEG
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0 Metokivnon péoa o apyeto
«T5  xaté éva yopokmipo
hjk1l (opoimwg)
w Lo AEEn degla
CTRL+F 100 GEAIOOL LLETA
CTRL+B [110. 6eAMO TPV
CTRL+D U101] GEAIOO LETA
CTRL+U o1 MO TPtV
0 $ omv apyf M| 670 TEAOG TNG YPOUUNG
A GTOV TPMTO YOPUKTPO TNG YPOLUNG
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(iii)

Baown Aettovpyia Tov vi

0 Metaxivnon péoa o apyeio (cuveyeia)
= + omV apy ™G MPONYOVUEVNS 1
™G EMOPEVNG YPOHMNIG
( ) omv apxn e Tponyovuevng N
NG EMOUEVNG TPOTOONG
{ } omv apyn ™G TponyoduEVNs 1
™G EMOUEVNC TAPAYPAPOV
nG GOTNV 7-0GTH VPO
G OTNV TEAELTOLO YPOLLLY|
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Baowkn Aettovpyia tov vi (1v)

0 Elcoymyn keypuévoo
i a €loayOYN TPV 1 UETE TOV Cursor
I A glo0y®YN 0TV OP)1] 1) 6TO TEAOG TNG
YPOUUNG
O €160Y®YT GE VEN KEVT] YPaLU KAT®
N Tavo omd TV TpEYOLCa
OVTIKATAGTOOT) EVOC YOPOKTIPOL
R OVIIKOTAGTOOY TOAADY YOPAKTNPOV

(0]

H
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Baowm Aettovpyia Tov vi (v)

0 Awrypogr] KEWEVOL
X TOL TPEYOVTO YOPUKTPO
X  TOL TPONYOVLEVOV YOPOUKTIPOL
dw uéxpL 1o TEAOG AEENG
dd OAOKANPNG NG TPEXOVOUS YPOLUNG
ndd n ypopuuov apyilovtag amd v
TPEYOVOOL
o Ot AEEEIG KO Ol YPOLLILES TTOV Loy paPOovTOL
tomofetovvrat oto buffer (cut)
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Baowkn Aettovpyia tov vi

(vi)

0 Evpeon cvpporocelpdg
/ Xxx  €VPECT TTPOG TO EUTPOG
? xxx  €0PECN TPOG Ta ToW
nN enopevn ebpeom opONg 1
avtifeTng eopag
0 AMAeg eVTOAES
CTRL-L €MOVAGYEOLOOT] TNG EIKOVOG
u  OKOPOOT| TNG TEAELTOING EVIOANG
EMOVOAANYT TNG TEAELTOLOG EVTIOANG

J  CLVEVOOT TNG TPEYXOVOOG YPOLLLNG
LE TNV EmOLLEVN
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(vii)

Baoum Aertovpyia tov vi

0 Aviypagn Kot LETOKIVIOT KEWWEVOL
vy aVTIYpaQT| UG Ypopuns oto buffer
(copy)
nyy OvVIiypoon z ypauuov oto buffer

P P €MKOMNON TOV TEPIEYOUEVOV TOV
buffer kdtw M Tave and TV TPEYOLTH

ypopuun (paste)

0 AmoOnkevon kot ££000¢
W amoffkevon Tov apyeiov
:q £€€0d0¢
:wq omofnkevon tov apyeiov kot ££050g
:q! £€000G ympig amobnkevon
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Internet (1)

0 Alktvo vroAoyloT®V (computer network)
0 Ovopata ko 01eVBVVOELG VTOAOYIGTMOV

o AtevBovon IP 147.102.1.1
’theseasHsoftlabHeceHntuat.

o Ovopa

0 VOAOYIOTNG
6710 diktvo Tov Epyactnpion
Teyvoloyiog Aoyiopkon
670 oiktvo g Z.H.M.M.Y.
670 diktvo Tov E.ML.IL

o Bmikpdreeg 670 8ikTvo g EAAGSag

(domains)
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Internet (i1)

0 Hextpovikd tayvdpopeio (e-mail)
o MAEKTPOVIKN Tavdpopkn dtevbuvon

‘nickie‘ Q ‘softlab .ntua. gr‘

OVOLLOL VTTOAOYIGTN
N emKpaTeLog

ovopa ypNnoTn

1 VIAPYEL TANODPO EQOPLOYDV TOV
dwyepilovral To NAEKTPOVIKO TaXLIPOUEID

X. Zéyog, N. oanoaocmopov, A. Potakng Ipoypoppotiopnds Hiektpovikav Yoroyiotov

380

(iii)

Internet

0 ITpodcPacn e amopaKpLCUEVOLG
VIoAOY1oTES (telnet)
maya$ telnet theseas.softlab.ntua.gr
SunOS 5.7

login: nickie

Password:

Last login: Thu Jan 16 12:33:45
Sun Microsystems Inc. SunOS 5.7
You have new mail.

Fri Jan 17 03:16:45 EET 2003

There are 28 messages in your mailbox.
There are 2 new messages.

theseas$
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