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€ 2K0TO¢ TOL HadNUATOC

o Elcaymyn otnv mAnpo@opikn
(computer science)

» Eicaynyn otov mpoypoupatiopno
nAekTpovikwy vroAoyiotawv (H/Y)

» MebBoooroyia alyoplOuikng emtAvonc
TpoPAnudT@®V

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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@ Ahyop1Bpoc

o Ilemepacuévn axolovbio evepyeiwv
OV TTEPTLYPAPEL TOV TPOTO EMIAVONC EVOG

TPOPANUATOC
o E@apuoleton oe dedouéva (data)
¢ I1poypapupa
o AKpIPNC TEPLYPOON EVOC OAYOpiOLOL GE
L0 TUTTIKT] YAMOGH TOL OVOLALETOL
YADMGCGO TTPOYPULUATIGULOV

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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¢ ook YAwooo

o XWPIC TOGO OWOTNPOVS GLUVTUKTIKOUG
TEPLOPIGLOVE

o MeyaAn mukvOTNTO KOl GNUAGIOAOYIKT)
KovoTNT

¢ Tomn yYAoooa
o Avotnpotarn GOLVTUEH Kol CTULOCLOA0Yid

¢ 'A\oocco TpoypaULATIGUOD

o TVmIKN YA®GGO GTNV OTOL0L UTOPOVYV VL
TEPLYPOAPOVY VTTOAOYIGLOL

o ExteAéoiun amd Evav NAEKTPOVIKO DTOAOYIGTY)

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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¢ [TAnpogopikn

HAextpovikoti

VITOAOYIOTEG < >  MobOnuotikd

(engineering)

2xe0laom Ko Bewplo Kot
KOTOGKELT) avoAVTIKN LEB0OOG

¢ Kevtpikn evvola:
vroloyiopnog (computation)

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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4 H?anO(POleﬁZ ]JOLOH]JOLTU(OTEO{UGH mg
LEBOOOAOYIOC TV UNYAVIKOV

Anoutnoelc — [pofinua

IIpootarypoupég

2yeotoom

Y Aomoinon

Euneipikoc eleyyog — Osmpnrtikn) eraindevon

BeAtiotonmoinon

IToAvmAoxkotnTa (KOGTOC TOP®V-0yadmV)

Texunpimon

2UVTNpnon

‘Evvolec mov vanpyov Yo Toug unyovikovs, otny

TANPOPOPIKT] TVTOTOON KAV, TNPOV LOONUOTIKT LOPOT,

Gpo UTOPEL KAVEIC VO ETLYEIPTLATOAOYNOEL UE OTES TIG

EVVOLEC PN CLLOTOLOVTOS OTTOOEIEELC.

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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¢ AgvtepoPaOia exkmaiogvon
2KOTOC: Vo, LADEIC VoL OKEPTEGUL

o H Evkieiocia I'eopetpia (ue tn faoctkn odaktikn g acio)
amoVGLALEL OO TO TPOYPOLLLO CTOVOMV EO0M KoL ¥POVIAL.

o Amotélecua: OTMC EIOAUE KO OTIG TOVEAANVIEG ECETACELS
otvetal Eueaocn otV anootfion avovcionv Bempnudtov Kot
YVOGEMV OL0LPOPLKOV KOl OTTELPOSTIKOV AoYicuov. H
IKOVOTNTO LOONUOTIKNG ETIAVGTC ATADY OALY TPOTOTVTMOV
wpoPAnudtov dev mailel poro.

o ATOVGia YVOGE®MY GLVOLAGTIKNG (LETPNON TEPINTOCEDYV,
tplywvo Pascal).

o Eopapuoyn tov amootnfiocuévov kavovey;

o AlyeBpa: av potnom Evav 1eAE10QO1TO AVKEIOV TOGO KAVEL
107%93 Ba dvckorevTel TOAD VO, ATOVINGEL, EVO QUGIKA

yvopilel 0Tt (a+B)(0—P) = o*—p?

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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¢ O1 paBnTEC aryvooLv TNV £Vvolo ToL
“omoo0TIKOU aAYOp1Buov”
o T.Y. LoBaivovy Eva UN-amoooTIKO aAyoplouo

yio. TNV €opeon 1ov M.K.A. evod 0 adyoplOuog
tov Evicideion amovotdlel amd tnv VAN

¢ IIpotaon
» Elocaymyn e Ocwpntiknc [IAnpopopiknc
oTn 0gvTEPOPADLLN EKTATIOELOT) YioL OAOVC
TOVG HanTES
» MebBoooloyia emilvonc TpofAnudtmy pe
oyeoioon Kol vAomoinon aAyopiOumy

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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¢ Tprrofabuio ekmaiogvon

o H teyvoroyia aAralel agvaa Kot ypryyopa — to Bepéta
LEVOLV

o Avtd ta Bepélta TpEmel va lval N poYOKOKAALL GTNV
Tprrofaduia exmaiogvon: Epeacn otnv aAyoplOuKn
OKEYT GE OVTIOIOIGTOAT UE TIC TEYVOAOYIKEC OECIOTNTEC
(computer literacy)

« Computer science, computing science, informatics

» Dijkstra: n Emomun tov Yroloylotov £yetl TOoN
GYECT UE TOVS VTTOAOYIOTEG OGT) KOl 1] AGTPOVOLLLD [LE
TOL TNAECKOTIN

o Primality: onuovtikoé enitevypo g pio ympo yopig
VTTOOOUES

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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¢ Na unv ceyvaue ot
o To va kdvelg AaOn gtvon avOpwmivo.

o Il va T Kavelg OdAacca ypetdleocot
vroAoyloth!

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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¢ KotaoKkeun vmoAOYIGTIKOV UNYovVOV

o ApYO1OTNTO: DTTOAOYIGTIKEC UMY OVEC,
UNYOVIGUOC TV AVTIKVONP®V, K.AT.

« 170¢ onadvac, Pascal kot Lelbniz,
LUNYOVIKEC VTTOAOYIGTIKEC aPLOLLO UMY OVES
—> GTOLYELMOEIC OPLOUNTIKEC TPAEELC
» 1830-1840, Babbage, “avoAivtikn unyavn”
= AoYOP1OLOL, TPLYMVOUETPIKEC GUVAPTNOELS
» 1880-1890, Hollerith, unyavn pe srdrpnreg
KOPTEC Y10 TNV OWTOUOTOTOINON TOV EKAOYDV

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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¢ Kataokevn vmorloyiotev
» 1920-1930, Bush, nAextpikn (avoroyikn)
VTTOAOYIGTIKT] LY OV = OL0UPOPTKES ECIOMGELS
o ~1940, Zuse, niektpovikn (ynelokn)
VTTOAOYLGTIKT] U0V

= TPOYPOLLLLO KOL OEOOUEVA, YDOPLOTA

» 1945-1950, povtéro von Neumann
= TPOYPOLLLO KO OEOOLEVA, OO KOVOL

o 1950—onuepa, payoaio ovamTuén g
TEYVOAOYIOG TOV NAEKTPOVIKDV VTOAOYIGTOV

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv 12
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¢ Kataokevn vmorloyiotev

1952 main frames IBM 650, 7000, 360
1965— mini computers DEC PDP-8
1977—- personal computers Apple Il
1981 IBM PC
1983, 1984 Apple: Lisa, Macintosh
1985 Internet

1990 world wide web

2000— PDA, smartphones, cloud, k.Ax.

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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¢ Mnyovikol vToOAOYIoTOV

« Tom Watson, IBM, 1945
O KOGLOG yPELGLETOL TEPITOV 5 DTOAOYIOTES

« Gordon Moore, Intel, 1965

H moxvornto tov ran)
ransistors
hardware oza W/NA
OAOKj/npa)ﬂéva MOORE'S LAWY Pentiurm® i PFUCE"EEUI'- - 10,000,000
A‘ 4 Pentium@ Pr:;j::}jiq:y///
KUOKAWUOATO et F’?/ | 1,000,000
OITTAOOI0CETO T ¢ -
’ ’ / ' 4 100,000

kale 18 unveg Lal

BOBO / jﬁﬁ/ | 10,000

400?30-3\/
. ; 1000
1970 1975 1980 1985 1990 1995 2000

2. Z&yoc, N. ITowacmopov

m http://www.intel.com/research/silicon/mooreslaw.htm

[Ipoypappaticnog Hiektpovikav Y ToAoyiotdv

14




Esayoyn (xiv)
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¢ Ocuérlo TNC TANPOPOPIKNG
o MobOnuatikn Aoyikn
o APIGTOTEANC: GLALOYIGLLOT

A A—->B
B

(modus ponens)
« Evkieionc: aCtopoatikn Bempia

o Apyéc 200v amva, Hilbert
= acioua, 0empnuo, TUTIKY) oTOOEIEN

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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OHpoypauua tov Leibniz:
OeueAmon Tov padnuatTikoy

o YAOGCGO

« Bempia

V10, OO, TO, Ha.Onuotira

» ovvenng (consistent) kou TANpnc (complete)

¢l A\oocoa

AA=A avTipoon

(Boole, De Morgan, Frege, Russel)

o TPOTOGLOKOC AOYIGLLOG AV, O

o KOTNYOPNUATIKOC AOYIGLLOG Vv, d

2. Z&yoc, N. ITowacmopov

[Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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¢ Ocopia
» 2uvoroBempia, Cantor, Frege e
o Tlapddo&o Tov Russel

AcA — AgA
A=1X|XEX}  |AgA > AeA

o ANLEC Bempiec ouvOorwv (ZF, k.Am.)

o AALeC Bempiec Yo T Oepeiimon TV
noOnuoatikov (Bewpio cGuVOPTNGE®YV,
KOTNYOPL®V, K.AT.)

o 1920-1930, tpocmdOeieg yior amOOEIEN
GUVETELNG

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv 17
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@ 2VVETELN Ko TANPOTNT

» 1931, Godel,

Oewpnuo un TANPOTNTOC

= 0€V £lval OVVOTOV VO, KOTOOKEVOOTEL
CLVETNC Kol TANPNCS Oempio TS aplOUNTIKNG

» 1936, Turing,

arreipn ravia

= U1 OTOKPIOUES | [0]1]1]o0
(undecidable) mpotaoeic T cepan
= unyowvn Turing, ¢
VTOAOYIGLLOTNTO! ovora
(EOWTEPIKN
Karaoraon)

2. Z&yoc, N. ITowacmopov

[Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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¢ Mn TAnpotnta (incompleteness)
» David Hilbert, 1862-1943
» Kurt Godel, 1906-1978 (aottio)
o AOELGOMC
 Incompleteness: a play and a theorem
* O Oeloc I1€Tpog ko 1 ewkacio Tov Goldbach

o Ilomaonuntpiov

* To yaudyeio tov Turing
» Hoffstader

e (Godel, Escher, and Bach

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv 19



OKKQ801 g n?mpO(poleng
o ALyOp19u0L Ko OOUEC OEOOUEVDV
o I'A®GGEC TPOYPUULATIGLOD
o APYITEKTOVIKT] VTOAOYIGTMOV KOl OIKTV®V
o Ap1Buntikoi Ko cGuuPoAikol VTOAOYIGLOT
o /AETOVPYIKA GLOTNLLOTOL
o Mebodoroyia — teyvoroyio AOY1GUIKOD
» Baoeic 0e0opéEvmv Kol 010y EIPIeT TANPOPOPLOV
o Teyyntn vonuocsLV Kol POUTOTIKN
» Emixowvovia avBpomov — vmoroylot)

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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¢ Yoloylotnc
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o EMECEPYOOTNG

o pvnun

e GLOKEVEC E16000V/ECO00V

¢ [o10tnTec

o OWTOLOTO YWPIC ECLTVAON

o LEYOAN TOYDTNTO

o aKkpifela oTIC TPAEELC

2. Z&yoc, N. ITowacmopov

[Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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kacceg poypauuaucuou _‘ Yy

¢ '\ ocoa unyovnc
0110110 11011011
oevbuvon  evioln
¢ Xvupoiikn yhwooo (assembly)
label: add ax, bx
oevduvon  mTPACN 0E00UEVA
¢ I'\oooec yaunAod Kot VYNAOD ETITEOOV
¢ Y Aomoinon YAWGG®V TPOYPULLOTIGLOD

o LeTayAmtTiotnc (compiler)
o Otepunvéang (Interpreter)

X. Zayoc, N. TTaracmopov [Tpoypappaticpdés Hiektpovikmv Y moAoyiotdv 22
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¢ Kvuprotepec YAOGOES, 16TOPIKA

1950
1960

1970
1980

1990
2000

2. Za&yoc, N. ITaracmtdpov

FORTRAN, LISP, COBOL, Algol,
BASIC, PL/I

Pascal, C,

Smalltalk, Prolog, ML, Logo

C++, Modula-2, Ada, Perl

Java, Python, Ruby, Haskell, PHP
CH, ...

[Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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T'Adooeg mpoypappatiopod — (HI)

¢ Pascal
« Niklaus Wirth (1971)
« I'Addcoa yevikov okomov (general purpose)
o LVUOGTNUOTIKOC KOl OOUNUEVOS TTPOYPOLUOTIOUOC

¢C
« Dennis Ritchie (1972)
» I'eviko0 okomov aAAL YOUNAOTEPOL EMITEOOV

o IIpoypaupoticpuos GuGTNUATOV

A5 Ipzhel p'

» Bjarne Stroustrup (1983)

o I'evikOVU 6KOTOV, OVTIKEILEVOGTPEPNG

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv 24
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#include "pzhelp" 41
PROGRAM {
WRITELN ("hello world") ;
} #include "pzhelp"
PROGRAM {
WRITELN ("hello", "world");
}
#include "pzhelp"
PROGRAM {
WRITE ("hello "); WRITELN("world")
} #include "pzhelp"
PROGRAM {
WRITE ("hello world"); WRITELN() ;
2. Z&yoc, N. ITowacmopov }

| e I S o= 9 F



#include <iostream>
using namespace std;

= 1nt main ()]{
cout << "hello world" << endl;
} A
Amin C++

[#include "pzhelp" }-
LPROGRAM )

WRITELN ("hello world");

}

C++ & pzhelp

2. Z&yog, N. TToarasmopov [Ipoypappaticpuog Hiextpovikdv YmoAoyiotdv
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PROC hello () {

}

PROGRAM {
hello(); hell
hello(); hell

}

#include "pzhelp"

WRITELN("hello world") ;

#2

2. Z&yoc, N. ITowacmopov

#include "pzhelp"

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

}

PROGRAM {

int 1i;

FOR(1i, 1 TO 20) hello();
}

[Tpoypappaticpdés Hiektpovikmv Y moAoyiotdv 30




AGKNGELC

#include "pzhelp" #4
const int n = 20;
int i;

PROC num hello() ({
WRITELN (i, "hello world");

}

PROGRAM {
FOR(i, 1 TO n) num hello();

}

2. Z&yoc, N. ITowacmopov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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_ G GELG (iv) |

#include "pzhelp"

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

}

PROGRAM {
int n, 1;
WRITELN ("Give number of greetings",
"then press <enter>:");
n = READ INT();
FOR(i, 1 TO n) hello();

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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#include "pzhelp"

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

}

PROGRAM {
int n, 1;
WRITELN ("Give number of greetings",
"then press <enter>:");
n = READ INT();
if (n < 0)
WRITELN("# is negative");
else
FOR(i, 1 TO n) hello();

}

2. Z&yog, N. TToarasmopov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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Aoun rovnpoypauu(nog

#include "pzhelp"

PROGRAM ETIKEPOALOO,
{

REAL r, a;

ONAWOELS

WRITE ("Give the radius: ") ;

r = READ REAL() ;

a = 3.1415926 * r * r;

WRITELN ("The area is:", a); EVIOAEC

oawuo = block

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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ZUVIOLKILKOL 810wpauuam

program
/////’ header

TO OVOUO!
aVTOV TOD
opiletou

header

PéAn.:
opiCovv
TN OEIP0.

—{ #include }*{ "pzhelp" }—»

s |

/  ofél kovtid.:

TETPAYWVA. KOVTIG:  YPOPOVIOd
amoitovy eEnynon - aKpIfag ETol

.

block

2. Z&yoc, N. ITowacmopov

[ PROGRAM ]—»

declarations

statements

[Ipoypappaticnog Hiektpovikav Y ToAoyiotdv 47



Ankmcatsraﬁmrm\/ _‘ Yy

o LETAPANTN: EVOL KKOUTLY TNG LVIUNG TOV
VTTOAOYIOTI] OOV UTOPEL VO armoOnKeLVTEL
L0 TANPOQOPIa (EVO OEOOUEVO)

e GTO TUNUO ONAMGCE®Y OPILOVUE OAES TIC
LETUPANTEC TOV YPNOLUOTOIEL TO TTPOYPOLLLLLOL

o Y10, KAOE peTaPANT OPICOVUE TO OVOUQ TNG
KO TOV TUTO TNC, ONANOT) TO TEOLO TV
TILOV TOV UTOPEL VO TAPEL 1] LETAPANTY

int 1i;

2. Z&yoc, N. ITowacmopov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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¢ Amlol Tomol peTtaPAnTav

« int axepoiol apliuoi 0,1, -3

« REAL TpoyuotiKoi opibuol  3.14

» char YOPOKTIPES 'a’

» bool AOYIKES TLUES true, false

¢ AMAoon TeP1ocOTEPMV HETAPANTOV
int i,k
REAL x, y; char ch;
bool changed;

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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Zuvwmuca&aypauuaw ciowoc

@ AVOAVLTIKOTEPO GLVTOKTIKO OTLYPOLLLLLOL Y10
10 oo (block)

block

—’@ [_g N A @—’

\_| declaration I/ statement

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv



¢ Miog 1 TEPIGCOTEPWV YPOUULOV

REAL x, y; /* oL ouvrtetayuévecg
TOU KE€vVTpou */
REAL r; // n artiva

¢ I'pdgpovton (6Y€00V) TOVTOV KOl 0yVOOUVTOUL
0TO TOV LETOYAMTTIOT

¢ BonOolv oty kotovonon t1ov Kootk

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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Tl cmuouvetop()o npoypaupa

¢ 2vvToxTikn opfotnTa

o TO TTPOYPOLLLO, TTPETEL VOL VTTUKOVEL GTOVC
GUVTOKTIKOUE KOVOVEC TNG YAMGCOG
TPOYPUULATIOLLOV

¢ 2uvToKTIKO o@aipato ot C++

o ELEOVICOVTOL OTOV OEV IKOVOTOLOVVTUL TO
GUVTOKTUKO 010y POLLLLLOTOL

o TTOPOOELYLLOL:
{ PROGRAM } )WRITELN; ("hello world"

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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¢ Nonuatikn opfotnta
o TO TPOYPOLLLLY, TTPETEL VO VTTOKOVEL TOVG
VO LLOITIKOVE KOVOVEC TNG YAMGGOG
TPOYPUULATIOLLOV
¢ Nonuoatikd ceaipoto otn C++
o EGQOALEVT) YPNOT) TEAEGTMOV

n = "a" % 3;

o YpNOM LETAPANTOV YOPIC ONAMON
int n, 1i;
n=1+%7j;

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv

Tl cmuout op()onpoypaup(x ,_ Yy
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0211 uoccno?»oyucﬁ 0 pO()mw

o OTOV TO TTPOYPOUULO EKTEAELTOL, TTPETEL VOL
KAVEL aKPIPOC avTo 1OV BEAOVUE VO KAVEL

€ 2nuoctoAoyikd ceaiuato ot C++
o TPOEPYOVTOL OTTO TNV KOKT] GYEOTOON 1N TNV
KOKT] VAOTOINGT TOL TPOYPALLOTOC
e 0VTE To oPAALOTO OvoudlovTon cuviBme bugs
Kol 1 owotkooio eEaAsync Tovg debugging

x1l = (-b + sqr (b*b-4*a*c))/(2*a);

‘sqrt draipeon ue
TO UNOEV

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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¢0 uewykoorucrﬁg wtopai VOl EVTOTIGEL GE
EVOL TTPOYPOLLLLLOL TV VTTOPEN

o GLVTOKTIKOV GOUAUAT®V

o VONUOTIKOV COOUAUATOV
¢ Tvnovel KotdAAnAo uUvOLOTO GOAALOTOG
¢ O wpoypoappatioTc elval bTeLOLVOC Y1

o TN 00PHOON TOV TAPATAVED

e TOV EVTOMIGUO K0l TN 0O10pOmon
CNUOGIOAOYIK®OV GOOALATOV

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv 55



ZUVIOLKILKOL 810wpuuaw ciowoc

|dent|f|er

_—

letter

TE(O KO KEQOAQLO VPOLUULOATOL

EIVAL O10.QOPETIKA!

letter -~
g 2 e endig A
\_,T_J N ’i}ﬁ_’
{7 A 0 [

2. Z&yoc, N. ITowacmopov

[Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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ZUvrocKﬂKoc&owpauuaw avocSpomKoc |

¢ [ToAivopouo M Kapxivikn coporocelpd:
otaACeETOL TO 1010 OO UPLOTEPT. TPOC TOL
0e&1d ko avtiotpopo: madam, 13431

¢ [TaAivopopa pe adeapnto {0, 1}

palindrome Be @ 2
S -
\—>L palindrome >@J
\—>Z * palindrome E]J
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Ava@scm upmgcssuewﬁknm

¢ [Hopoaostypota avabecewv

n=2;

pi = 3.14159;
done = true;
ch = 'b';

counter = counter + 1;

x1

2. Z&yoc, N. ITowacmopov

(-b + sqrt(b*b-4*a*c))/(2*a) ;
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ECodogotqvobovn (1)

O'Eioﬁog otnv 00ovn
WRITELN ("Hello world!") ;
WRITELN ("Hello", "world!'") ;

# EC000¢ xmpic akhoyn YPOIUNG
WRITE ("Hel") ;
WRITELN("1lo", "world!'");
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E€odogotqvobovn (i)

¢ ECo00c otnyv 000vn S
BlePdo i 3%x-1 = 17
WRITE ("x") ; x* (x+1) = 42
WRITE (" =1}
WRITE (x) ;

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

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

2. Z&yoc, N. ITowacmopov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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‘EGodog otnv 0b6vn '
¢ ECoooc otnv 00ovn
WRITE (4) ; 42
WRITELN (2) ; 4 2
WRITELN (4, 2); 666
WRITE (6) ; 6 66
WRITE (6) ;

WRITELN (6) ;
WRITE (6, 6) ;
WRITELN (6) ;
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EtcsoSog omoronknmpokoyto

¢ Eic000C 010 T0 TANKTPOAOY1O
n = READ INT();
r = READ REAL() ;
c = getchar();
¢ Ei16000¢ oo T0 TANKTPOAOY1O0 KOl

OlaBocUa LEYPL TO TEAOC TNG YPOLLUNG
SKIP LINE () ;
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PROGRAM {
REAL r, a;

WRITE ("Give the radius: ") ;

r
a

READ REAL () ;
3.1415926 * r * r;

WRITELN ("The area is:", a);

2. Z&yoc, N. ITowacmopov
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PROGRAM {
int first, second, result;
char operator;

first = READ INT();
operator = getchar();
second = READ INT() ;

switch (operator) {

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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EtcsoSog 0 0 Tcknmpokoyto ,_ Yy

OAnoenKemuc()g yopoc (buffer)

o TOPEUPAALETAL LETAED TOV TANKTPOAOYIOV
KOl TOV TPOYPOLULLOTOC

o €KEL amodnKevLOVTOL TPOGOPIVA TOL OEOOUEVAL
OV TTANKTPOAOYEL O ¥PNOTNC UEYPL VOl
O10.facTOVV GO TO TPOYPOULLLL

» M el0aymyn oto buffer yiveton pe to motnua
TOV TANKTPOL enter

o apyka o buffer sivon kevog
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E16060g 0 0 nmpokoyto 7

PROGRAM {
int first, second;

WRITE ("First: ") ;
first = READ INT();
WRITE ("Second: ") ;
second = READ INT();

WRITELN ("Result:", first + second);

2. Z&yoc, N. ITowacmopov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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Odem] emé?»ecm nocpocéeiyuon:og

First: 3.
Second: 6.
Result: 9

® AetEpPN EKTEAECT TOPOOELYLLOITOG

First: 3 6.
Second: Result: 9
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PROGRAM {
int first, second;

WRITE ("First: ") ;

first = READ INT();

SKIP_LINE () ;
WRITE ("Second: ") ;

second = READ INT();

WRITELN ("Result:",

2. Z&yoc, N. ITowacmopov

first + second);
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Ode)m amé?»ecm napocSeiyuon:og

First: 3.
Second: 6.
Result: 9

® Agltepn EKTEAECT TOPAOELYLLOTOG

First: 3 6.
Second: 6.
Result: 9
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Apt@unrmsgnocpacwcelg el

¢ AAEC TOPACTACELS

o 0TOOEPEC KO LETOPANTEC

& AmAec TpACELC
o TPOcHEDT, apaipeon +, -
o TOAAOTTAOGIOGOC *
o OLOIPECT TPAYUATIKDV OPLOUDV /
o TNAMKO QKEPOOG OLOLPECTIC / mpoooyn!
o VTTOAOLTO OKEPOLOG OLOUPECTC % MOD
o TPOGTLLOL +, -
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Apl@;mrg nocpoccwcsetg ii) |

¢ Iopoaosiypota
«1 + 1 — 2 TOmoV int
e1.0+ 2.0 — 3.0 1tonov REAL
el + 3.0 — 4.0 tOnov REAL
g/ 2 — 2 oKEPOO TNAIKO
«5 % 2 — 1 AKEPULO VTOAOTO
5.0 / 2 — 2.5 Ouwipeon REAL
«5.0 % 2 — N amoyopeveror!

¢ [Ipaypatikn otaipeon HETOCD OKEPAIMV;

e X512, V0 I mank (A XLy )
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OHporspatérnw TEAEGTOV
o Y. 5+3*x-y = 5+ (3*x) -y

¢ [IpoceTa1ploTIKOTNTO TEAEGTMOV
e WY. X-y+1 = (x-y)+1
® 2E1pa EKTEAEONC TOV TPACEDV
o KoBopileTar €V UEPEL QO TNV TPOTEPULOTNTOL
KOUL TNV TPOGETOLPIGTIKOTNTO TV TEAEGTWOV
o YEVIKG OUMC ECOPTATOL OTTO TNV VAOTTOINGN
o Y. (x+1)*(y-1)
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Aoyucag n(xpoccsmcsalg

@ 2VYKPIoELS

¢ 100TNTA, OVICOTNTA

o UEYOADTEPO, LIKPOTEPO

o LUEYOADTEPO N 16O, LIKPOTEPO 1) 1GO

@ AoYyiKeC TPAEELC
o 6VCEVEN (Kon) && AND
e owacevan (1) 45— OB
o apvnon (o) ! NOT

2. Z&yoc, N. ITowacmopov
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Aoymsg napacraomg

@ ITivaxec aAnbeloc Aoyikwv Tpacemy

AND p OR g
P q . b P q
p && q P Il a
false | false false false | false false
false | true false false | true true
true | false false true | false true
true true true true true true
oVCEVen NOT p O1dCevEN
P |
- P
false true
true false E

2. Z&yoc, N. ITowacmopov
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Hporepatotnw rekscsroov (1)

TeAeotnc Xnuocio H(f rolzgzzlfx v
+ - | NOT wpdonuo, AoYiKn dpvnon —
* / % MOD| molomlactoaopdc, dioipeon aplotePd
+ - tpOcOeomn, apaipeon aPLeTEPQL
< <= >= > GUYKpPloN aPLeTEPQ,
== |= 100TNTO apLoTEPQ
&& AND Loyikn oulevén aploTepd
|| OR Aoy dralevén aplotePd

ETOVQ. UEYAAN TPOTEPGIOTHTO
KOT. UIKPY TPOTEPOLOTHTO
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OHporspatémw TEAECTOV

e Y. NOT p AND q OR r

= ((NOT p) AND gq) OR r
o T.Y. x>3 AND NOT y+z==

= (x>3) AND ((NOT y)+z)==5)
e T.Y. x>3 AND NOT (y+z==5)

= (x>3) AND (NOT ((y+z)==5))

» Otav oev gipaote Giyovpot, o€ PAdTTEL VL
YPNOLLUOTOLOVUE EMTAEOV TaPEVOESELC!

2. Z&yoc, N. ITowacmopov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv

AdBoc!

owWoTO
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OZTaeepég

unsigned_integer

0

non_zero_digit

digit

unsigned number

——{ unsigned integer

digit

fQC

Al

unsigned_integer

2. Z&yoc, N. ITowacmopov
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OMSTOLBKnTég (omkég)

simple variable

identifier

%

simple_variable

(o}

expression &

¢ Ap1BunTiKéC TOPAGTAGELS

arithmetic expr

f arithmetic_expr

arithmetic_term

2. Z&yoc, N. ITowacmopov
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OAptO unrucoi ()pm KoL napéwovreg

arithmetic_term

j— arithmetic term 'l'|

arithmetic _factor

arithmetic factor |—

/ unsigned number ~

— variable

— call

@ arithmetic_expr @/
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OAoyucég n(xpocm:éccsetg Ko 0pot

logical expr

logical expr

o~

@

logical term

logical term

logical term

o~

@

logical factor

2. Z&yoc, N. ITowacmopov

[Ipoypappaticnog Hiektpovikav Y ToAoyiotdv

80



ZhvTogn e

@ AoyiKol TapayovTec

logical factor

true

C@j false

- N

— wvariable [—

b

\

call

arithmetic_expr arithmetic_expr

9660
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I e e e e T

¢ Tpomomo100V TN GEPA. EKTEAEGTC TOV
EVTOAMDV TOL TPOYPALUUOTOS

® O1 EVTOAEC PUGTIOAOYIKA EKTEAODVTOL KOTA
GEPA OO TNV 0PN UEXPL TO TEAOG
@ Mg T1C O0UEC EAEYYOV EMTLYYAVETOL:
¢ OLLOOOTTOINOCT EVIOADV
o EKTEAEOT EVTOAMV VIO GLVONKN
o EMOVAANYN EVTOADV
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Aoywa dwypappotapong (1)

Q ¢ Apyn ko T€A0G

< > ¢ OLOKANpEC Aettovpyiec N
OL0OTKOOTEC

& ATAEC EVTOAEC

¢ 'Eleyyoc cuvOnkng
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Aoywa dwypappotapong ()

/ / ¢ Acrtovpyia
£16000V/EC000V

i<=10 »>— ¢ Enovainyn (Bpoyoq)

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv 84



ZDV@S’EU svrokn

¢ Opo00mOINoN TOAAWV EVTOAMV GE Uia

¢ XpNolun 6€ GLVOLOGUO UE AALEC OOUEC

€ 2VVTOKTIKO OLAYPOLLLLLOL

block

local declaration

)

statement

C

-

-

2. Z&yoc, N. ITowacmopov
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ZUV@S’CH SVTOM

¢ Iopoaosiypota
{

int x=2, y=3, z=3;

WRITELN (x,

a=2: -b=3:
{
c=3;
WRITE (a,

}
WRITELN () ;

}

2. Z&yoc, N. ITowacmopov

Y, Z);

b, c);

[Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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¢ Extéleon eviodmv vo cuvOnkn

€ 2VUVTOKTIKO 010y POLLLLLOL

if stmt

expression

-

statement

statement

FRCDS

@ AOY1KO O10ypOLLLLLOL

statement

true ) false
expression

statement

true ] false
expression

statement

v
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S £ e e el il e e SR A

¢ Iopoaosiypota
if (amount >= x) amount = amount - x;

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

if (year > 1900 AND year <= 2000)
WRITE ("206¢ aiLavag") ;

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

}

X. Zayoc, N. TTaracmopov [Tpoypappaticpdés Hiektpovikmv Y moAoyiotdv 88



¢ Iopoaosiypota

if (year $ 4 == 0 AND
year % 100 !'= 0 OR
year % 400 == 0 AND
year % 4000 != 0)

WRITELN ("To éto¢", year,
"etvaL diloekto!") ;
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OHap(xSawuaw (m)vexewc)
if (x % 2 == 0) WRITELN ("&ptiog") ;

else WRITELN ("neptLttdg") ;
if (x > y) WRITELN ("xképdLoa") ;

else if (x < y) WRITELN("xképdiLoeg") ;

else WRITELN (" toonmoaAtia") ;

TO TOPOKOTW EIVOL I000VVOUO OLLC YEIPOTEPO.

if (x > y) WRITELN ("képdLoa") ;
if (x < y) WRITELN ("képdLoeqg") ;
if (x == y) WRITELN (" toconaAia") ;

2. Z&yoc, N. ITowacmopov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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S £ e e el il e e SR A

®'Eva else avTioTOlYEL GTO TANGIEGTEPO
TPOTNYOVLEVO if OV OEV £YEL NON
OVTIGTOLYIOTEL GE AALO else

¢ [Tapdosryuo

if (x > 0)
if (y > 0)
WRITELN ("npato tetaptnpuépLo") ;
else if (y < 0)
WRITELN ("tétapto tetaptnuoéptLo") ;
else
WRITELN ("&fovog twv x");
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Evro?m SItCh _‘ 5

¢ Extéleon vmo GUVGnKn V1oL nokkeg
OLOPOPETIKEC TEPUTTWOELS

¢ llpocopEpetal m.y. avti TOL:

if (month == 1)
WRITELN ("IavoudpLog") ;
else if (month == 2)
WRITELN ("®eBpoudpLog") ;
else 1f

else if (month == 12)
WRITELN ("AekéuBpLog") ;
else
WRITELN ("&xkupog¢ nufnvoag") ;
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Evro?m SWItCh Gl e _ v

¢ [Hopaosiypata

switch (month) ({
case 1: WRITELN("Iavoud&pLog"); break;
case 2: WRITELN ("®eppoudpiog”"),; break;

case 12: WRITELN ("AexkéupfprLog") ; break;
default: WRITELN ("axrupo¢ pnvacg"),; break;

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv



200 ) S S i )

S £ e e el il e e SR A

¢ Ilepioocotepa moapaoetypota

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 1l1:
WRITELN ("30 days"),; break;

case 2:
WRITELN ("28 or 29 days"); break;
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¢ O1 LEPEC PUEYPL TNV TPOTOYPOVIQ

r

— 79

switch

}

r

WRITELN ("Mévouv",

case
case
case
case
case
case
case

_EvroAn switch

TG R e T T e e T Y

i nn i~

{
r
¥
r
r
r

H
+ +

r

=r - day + 1;

2. Z&yoc, N. ITowacmopov

+ + + + +

r,

31;
28;
31;
30;
31;

30;
31;

Xowpic break

(17

//
//
//
//

//

\//

~

ovveYILEL...
ovveyileL...
ovVEYILEL...
OVVEYICEL...
OLVEYILEL...

OLVEYILEL...
ovVEYILEL “

upépeg!n);
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Evro?m f

¢ MobBaive vo uerpéwo
PROGRAM { // counting
int 1i;
WRITELN ("Look:

FOR(i,|[L TO 10 )
WRITELN(l)

}

@ [ o OAeC TIG TIEC @ Amd 10 1 uéypt

G petaPaAntc i Kot to 10

@ Extélece @ AvEnoe kata 1
TO GO0 TNV TIuN ™6 i

©

POV ooJdJouUld WDN PR H

o

g

Enavdiope!
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¢ To FOR vrdpyel LOVO GTO pzhe'l o

¢ X1 C++ vdpyer n evioAn] for
EOR (i, 1 7T0/10)7./

EIVOLL 1IGOOVVOLLO LLE
for /(i = 1771 <= .10: i+%) ..

2. Z&yoc, N. ITowacmopov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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Evtoin for

et R el e Bl i i e T

¢ MobBaive va petpdm (Eava)
PROGRAM { // counting
int 1i;
WRITELN ("Look:") ;

for (i = 1,-]_[1j <= 10;|(i+H)
)

|[WRITELN (i

}

@ Zekivnoe ™ petofAntn i @ Ocontun g i
amo tnv Tun 1 ogv Eemepvd to 10

o

2

@ Extélece @ AvEnoe kata 1 Q P

TO GO0 TNV TIuN ™6 i

2. Z&yoc, N. ITowacmopov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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S R e e e e i N T At e e, ™

¢ MobBaive va petpdm (Eava)

PROGRAM { // counting
WRITELN ("Look:") ;
for (int 1 = 1; 1 <= 10; 1i++)
WRITELN (i) ;
}

¢ H petafAnt) i opiCetal Ko Umopel va
ypnoipomombel Lovo peca oto Ppoyo

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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Evtoin for

S W el e e il 5 i e T e s e e R . 2R T At e e, ™

¢ Avvapueic Tov 000

PROGRAM { // powers of two
int 1, p;
p=1;
FOR(i, 0 TO 10) {
WRITELN(Z, "A"’ i, "=", p)’.
P=PpP* 2;
}

Avalroicwtn: p = 2!

2. Z&yoc, N. ITowacmopov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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0O JoUld WNRO
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NFooWwWwREOowADNHR
N B_NO

oy 00

229 = 512
2210 = 1024
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vo?uﬁ for _ il (i) _

S £ e e el il e e SR A

¢ llapayovtiko
Nt=1x2x3x..Xn 0l =1

|
TR

N1 =i+l

true
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2. Z&yoc, N. ITowacmopov

Evtoin for

S W el e e il 5 i e T e s e e R . 2R T At e e, ™

¢llapayovtiko

PROGRAM { // factorial
int n, p, 1;
WRITE ("Give n: ") ;
n = READ INT();
p=1;
FOR(i, 2 TO n)

P/ = p sy

WRITELN(n, "! =", p);

Avatroicwtn: p =1

Give n:
1' =1

Give n:
4' = 24

Give n:

1.

4.

7

7! = 5040

Give n:

12,1

12! = 479001600

Give n:

17

17! = -288522240

Yrepyeidion!

[Ipoypappaticnog Hiektpovikav Y ToAoyiotdv




20l A

S W el e e il 5 i e T e s e e R . 2R T At e e, ™

¢ B\énw actepdkio

FOR(i, 1 TO 5) { * % % %k Kk K K % % *
FOR(j, 1 TO 10) % % % % % Kk Kk k k *
WRITE ("*") ; % % % % % % % %k *
WRITELN () ; % % % % %k % %k % %k %
} * % % %k K % % % % %
FOR(i, 1 TO 5) { P
FOR(j, 1 TO 2*i) * % % *
WRITE ("*") ; % 3 % K K Kk
WRITELN () ; % % % %k % % % %
} % % % % % %k % % %
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¢ Ntouwo

¢ 01 apBuot tnyaivoov uEyprto N = 6

€ GLVOAIKA 28 KOUUATIO!

& 11 yiveTal yio0 GAAEC
TIUESC TOV N;
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Evtoln for ek an

e B “EW Rl e el il e T e e

PROGRAM { // domino2 Give n: 3.
int n, count, i, j;

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

count = 0;
FOR(1i, 0O TO n)
FOR(j, i TO n) {
WRITELN (i, j);
count = count + 1;

WNDMNREFEFRFRREROOODO
WINDNWMNEFEWDNR

} 3 |
WRITELN ("Total", count, Total 10 pieces.
"pieces.") ;
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Evromtor

¢ Axpipoc 1+1 xoppdrtio £yovv
oV 0pOud | O¢ peyoATEPO!

PROGRAM { // dominol
int n, count, 1i;

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

count = 0;
FOR(1, O TO n) {

1 with largest
2 with largest
3 with largest
4 with largest
5 with largest
6 with largest
7 with largest
Total 28 pieces.

o O WD R O

WRITELN (i+1, "with largest", 1i);

count = count + 1 + 1;

}
WRITELN ("Total", count,

}

"pieces.") ;
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Evro?m for L ii)

¢ Atyo poOnuotikd o Bkomrovv... Give n: 6.
Total 28 pieces.

n+1
n+1)(n+ 2 :
count Z (1+1) = Z ot X ) Give n: 17.

7 2 Total 171 pieces.

Give n: 42
Total 946 pieces.

PROGRAM { // domino0
int n, count;
WRITE ("Give n: ") ;
n = READ INT();
count = (n+2)*(n+l1l)/2;
WRITELN ("Total", count, "pieces.");
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Eveoh for (i

= R e e

¢ YnohoyiCovue 10 1010 pe 3 O10UPpOPETIKOVE TPOTOVE
(n+1L)(n+2)
2

count = anznll = Zn:(i+1) ¥
domino2 dominol dominoO

¢ 116oec ap1OunTiKéc TPACEIS KAVOLV;

¢ domino2: (n+1)(n+2)/2 npocOéceic O(n?)

¢ dominol: 2(n+1) mpocBicelc o(n)

¢ domino0: 2 tpocbiceig, 1 molomAaciaopndg O(1)
¢ KaAvtepo (ypnyopoTteEPO) TPOYPOLLLLOL:

UTO LLE TN WKPOTEPT OLVOTH] TOAVTAOKOTNTO!

¢ 11660 okepronat eym / I16co «oképtetay o H/Y !
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vokﬁ for Tl iV) |

S £ e e el il e e SR A

¢ [Tapordayec: adEnon Kot LElmON

®FOR(1i, lower TO upper)
for (i = lower; i <= upper; i++)
av lower < upper, Ha yivovv upper — lower + 1
EMOVOAAYELS, OAALDG Kot

®FOR (1, upper DOWNTO lower)
for (1 = upper; 1 >= lower; i--)
av lower < upper, Oa yivouov upper — lower + 1
EMOAVAANWYELS, OAALDC Kol
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OHapockKaysg ou)cincm KO LEIWON LE Bn Lo
¢FOR(i, 1 TO 20 STEP 3)
for (1 = 1; 1 <= 20; i += 3)
i naipver tic mpéc: 1, 4, 7, 10, 13, 16, 19
¢FOR(i, 100 DOWNTO 50 STEP 5)
for (1 = 100; 1 >= 50; i1 -= 5)
i maipver tic téc: 100, 95, 90, 85, ..., 60, 55, 50
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= Nl el i O e TR e e i A ety o}

¢ Ewokéc mepumtdoelg: pion opa
FOR(i, 10 TO 10)
for (1 = 10; i <= 10; i++4+)
FOR (i, 10 DOWNTO 10)

10; i >= 10; i--)

for (1
¢ E1oikéc mepumtooelc: kopia popa

FOR(i, 12 TO 10)

for (1 = 12; i <= 10; i++)

FOR (i, 10 DOWNTO 12)

for (4. =00y i ->= P 5id==)
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S W el e e il 5 i e T e s e e R . 2R T At e e, ™

¢ Koxn wéa #1:
¢ No aALaCovue TN HeTaPAnT eAEYYOL
(.. ue avabeon) LECH GTO COUO TOV PPOYOL

FOR(i, 1 TO 10) ¢{
if (i > 5) i = 20;
WRITELN (i) ;

}

¢ Agv amayopeVETAL, KAVEL OUMC OVCGKOAT TNV
KOTovonemn tov Bpoymv!

for: cuykekplUEVO, EK TOV TPOTEP®V YVWOGTO TANOOC ETOVOAYEDV!
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Evtoln for Dnvs T i)

S £ e e el il e e SR A

¢ Koxn wéa #2:

¢ No oArdCovue 10 (Ave N KATW) Op1o (7T.Y. UE
avadeon) LEGH GTO GO TOL PPOYOV

n =10;

FOR(i, 1 TO n) {
n--; // 1 xepotepa n++;
WRITELN (i) ;

}

¢ O01E OVTO ATOYOPEVETAL, KAVEL OUMC
OVGKOAT TNV Katavonemn tov Bpoymv!

for: cuykekplUEVO, EK TOV TPOTEP®V YVWOGTO TANOOC ETOVOAYEDV!
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Evtoln while e b

S £ e e el il e e SR A

¢ BpoOyoc 060 tkavomoleiton pioe Guvonkn

) false
expression

true

¢ Aoy1KO O10typoLLLoL

Y
statement

€ ZUVTOKTIKO OL0LYPOLLLLLOL

while_ stmt

n expression @ statement | —
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Evtoln while s i

S £ e e el il e e SR A

¢ O ap1BuoOC emavaANYE®Y YEVIKA 0EV ETVOL
YVOGTOC EK TOV TPOTEPWOV

¢ Av 11 cuvON KN Elval apyKa YEVONG, O
Bpoyoc tepuatiCeTon YOPIC VoL EKTEAECTEL
TO COUO

¢ H pon eAeyyov umopel va petaPAndet pe tig
evtoléc break kol continue
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Evro?m Whlle G e _ v

¢ Avvaueic tov 0vo, ?;(xvoc

PROGRAM { // more powers of two
int 1, p;
p=1; 1 = 0;
while (p <= 10000000) {
WRITELN (2, "~",6 i,

"=", p); 240 = 1

P=PpP * 2; 2L 5 2

i =31+ 1; 272 = 4

} 2~3 = 8
} : g 2422 = 4194304
Availoiwtn: p =2 2423 = 8388608
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Evtoln while i e L

et R el e Bl i i e T

¢ Antelpoc Bpoyoc

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
... Break

Aroxomrovue Evo. tpoypouuo us Cetrl+Cis; Ctrl+Break
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Evro?m Whlle G T el _1

@ AmEPOC ﬁpoxog, Myorspo TPOPOVNG

PROGRAM { // another infinite loop %
int x = 17;

17

while (x > 0) 59

x = (x + 42) MOD 2012; 101

} 143

185

1991

Avolloiwty: to X eivar Oetikog ko 2 :13

TEPITTOC OKEPOLOC G
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Evtoln while e

¢ IIpotor apOuot Output p | t

PROGRAM { // primes :23 g g
int p, t; 5 5
WRITELN (2) ; 7 7 3
FOR(p, 3 TO 1000 STEP 2) { 11 5
v.=.3: .. 7
while (p MOD t != 0) 997 9 3
t =8 2 11 g
if (p == t) WRITELN (p) ; ;
} AU
}Ava/uoia)m tov while: 70 P o¢ otaipéeitou gg; 99;

ue xovevoy opifuo = 2 kar <t
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¢ M£yi6toc Kotvog dtonpétng tmv a ko b,

EVOC OTTAOC OAYOP1OLOC

z = min(a, b);

while (a $ z '= 0 OR Db % z '= 0)
z =z = 1;

WRITELN(Z) ;

Avolloiwty: oev vmapyel apiBuoc W > Z
OV VO, O1GIPEL Ko TOV A kot Tov D

lloAvmhoxotnto: O(Mmin(a, b))

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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Evtoln while e A

D e e

@ M£y16T0¢ KOvOC dlopETNS TMV a Kot b,
AAYOPIOUOC LE OLPALPEGELC
» [0 1: av @a>Db tote ged(a, b) = ged(a—b, b)

while (a > 0 AND b > 0)
if (a >b) a=a - b; else b=Db - a;
WRITELN (a+b) ;

o XTN YEIPOTEPN MEPITTWOT), | TOAVTAOKOTNTA
sivon topa. O(max(a, b))

o 2TN UEON TEPIMTMON OUME, OVTOC O AAYOPIOLOC
elval KAADTEPOC TOL TPOTYOVUEVOD
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Evroln while b i 1

T e e e

e, i R

® MEyi6T0G Kowég 810upérng TV a Ko b,
aAyoptOuoc tov EvkAegion
» I0¢02: av @a>Db tote ged(a, b) = ged(a mod b, b)

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

» gcd(54, 16) = gcd(6, 16) = gcd(6, 4) =
gcd(2, 4) = gcd(2,0) =2

o gcd(282, 18) ='gcd(12, 18) = gcd (12;6) =
gcd(0, 6) =6

o IToAvmioxkotnta: O(log(a+b))
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Evrok IIe e ) f

PROGRAM { // gcd
int a, b;

WRITE ("Give a: "); a = READ INT();
WRITE ("Give b: "); b READ INT() ;
WRITE("ng(", a, n’n’ b, n) =n);

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

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

¢ Bpoyoc ue GUVOﬁKn VOl 0TTOTIUATOL GTO
TEAOC KAOE emavOAYNC

& AOY1KO O10ypOoLLLLOL i

statement

expression

true

€ ZUVTOKTIKO OL0LYPOLLLLLOL

do while stmt

statement {while}@ expression %
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Evromido..while ()

¢0 ekgyxog ™G GUVOnKng YIVETUL GTO TEAOC
KOO emovaAnyNC (Ko Oyl 6TV apyn)

¢ To coua Tov Bpoyov exktereiton
TOVAQYLOTOV Uit POPQL

¢ O ap1OuO¢ EMAVOANYEDY YEVIKA OEV ELVOUL
YVOOTOG €K TOV TPOTEPOV

¢ H pon eAéyyov umopel va petafAn0et pe tig
evioléc break kol continue
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EvroMy do Whlle (m)

T e il e D R T T T e

¢ Ap1Buoi Fibonacci
Fo=0, F;=1
E =F +E... vneN
D41, 2, 3,9,8,13,21.34, 35,89, 144,
233,377, 6105887 15972584, 4181/
¢ [IpoPAnua: Toog ivatl 0 HEYOADTEPOC
ap1Ouoc Fibonaccl wov 6ev vepPaivel o N,
F.<n xar F,,>n

¢ NB: H axoAov0Oia Fibonacci sivon avEovoa
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Evro?m dO ) i

PROGRAM ({ // fibonacci
int n, current, previous, next;

WRITE ("Give n: "); n = READ INT() ;
if (n <= 1) WRITELN (n);

else {
previous = 0; current = 1; Give n: 20.
do { 13
next = current + previous; |Give n: 100.
previous = current; 89
current = next; Give n: 987.
} while (current <= n); 987
WRITELN (previous) ;
}
} Avalioiwty,
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Evro?m i

PROGRAM { // bigsum
int sum, number; char symbol;

do { 8+.
sum = 0; 9=
do { 17
number = READ INT() ; 6+
sum = sum + number; 3+
do symbol = getchar() ; 12+
while (symbol !'= '+' AND 21=
symbol !'= '=");
} while (symbol == '+');

WRITELN (sum) ;
} while (true);
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Evroksg break Koucontlnue _‘

¢ H break npokaiel Tov dueco (mpompo)
TEPUOTIGUO €VOS PpOYOov

¢ H continue npoympael auesmC 6TV
EMOUEVT] ETOVAATIYT EVOC BpOy OV

break stmt continue _stmt

M {continue}e@%
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Evroleg break Kot contlnue (11)

¢ H aruync sikooia...
‘Evoc ¢ilog pog pabnuoatikog woyvpileton 0Tt
vio KAOe TpmTo aplBuod p oyvet:
(17p) mod 4217 + 42

¢ Oa tpoomabncovue va Ppooue
OVTITOPAOELY O]

¢ AnAoon Evay Tp®To aplOuo P TETO0V WGTE
(17p) mod 4217 = 42
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L 200 Ipononouﬁcouus TO npéypauua
VTTOAOYIGLLOV TV TPOTOV POV

PROGRAM { // primes
int p, t;

WRITELN (2) ;
FOR(p, 3 TO 1000 STEP 2) {
=37
while (p MOD t != 0) t
if (p == t) WRITELN (p) ;
}
}

L2 ;
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PROGRAM { // prime conj
int p, t; oV TO P O€V

gvoll TPOTOC,

TPOYDPNCE
GTO ETOUEVO P

FOR(p, 3 TO 1000000 STEP 2) {
to=/3;
while (p MOD t !'= 0) t = t+2;
if (p '= t)| continue; ¢
if ((17 * p) MOD 4217 == 42) {
WRITELN ("Counterexample:", p);

break;

HOALG Ppeig
QVTUTAUPAOELY LA
GTOLOTNGE

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

I e e e e T

¢ XvuPoriletar pe Evo semicolon
@® Acv KAVEL TITOTO OTOV EKTEAELTOL
¢ [Hapdoeryna

if (x>4) {
y = 1;
X = x-5;
/ // Kevn eVTOAIL
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AOHT[ TODRpO’YpOLM]JOLTO, iOWOL s $

¢ Movdoda kowotke module
¢ BplokeTon o€ CEYOPIGTO OPYELO TPOYPAUUOTOS

¢ Amoteleiton amo:
¢ onlocelc otafepmv Kot TUTOV

@ ONAMGCELC KL OPIGLOVES VTOTPOYPOUULATOV

@ 10V OPIGHO EVOC (ATAOV) TPOYPALUATOC

module

const_def

type_def

g

declaration

")

definition

D C

program

)V

2. Z&yoc, N. ITowacmopov

[Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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| Zw@apsq G

®2av uewB?mreg, aAAQL:
¢ tponyeiton n AEEN-KAEWL const

@ VoY PEMTIKN OPYIKOTOINGN

¢ aayopeveTol np avabeon

const_def

—Coonet)-

type

declarator

value

2. Z&yoc, N. ITowacmopov

[Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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¢ Iopoaosiypota

const int N = 100000;

const REAL pi = 3.1415926535,
e = 2.7182818284;

const char SPACE = ' ';
¢ Xpnon avti TV 6TalEPOV EKPPAGEWDV
¢mt.y. FOR(1, 1 TO N)
¢ IIpoxaBopioueveg otabepéc
é7ny. INT MIN, INT MAX
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ZUV(DVU L0 wnoov

@ 2oV ONAMGCELS uewB?»nrmv aAAQL:
¢ tponyeiton n AEEN-KAEWL typedef

€ Oy apykomoinon

4 ONAMVOLY OVOUOTO TOTT®V, OY1 LETOUPANTOV

type_def

type

declarator

struct_def

union_def

J

2. Z&yoc, N. ITowacmopov
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Zl)voovuuoc wnmv A ii) |

¢ Iopoaosiypota

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

¢ Xpnon avil TV TOTOV

number n;
bit b; real r;

¢ IIpoxaBopicuevor Tumot
¢1t.y. 1int, REAL, bool, char
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chBmoccneg

¢ OpiCovtor 6TO TUN L 81]7»(1)6800\/

¢ Kabe opiopog orootkaciog mepEYEL:
o TNV EMKEPAAON TNG

e TO COUO TNG

¢ Karovvton pe avoypoer Tov OVOLATOC TOUG
Ko otapiOunon tov TopopETPmV

call

identifier

g

expression

2. Z&yoc, N. ITowacmopov

[Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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AtuSu«xtg _ :

¢ EuPéreta evoc ovopartoc (m.y. uemB)mmg)
VUL TO TUNUO TOV TPOYPOALUATOS OTTOV
EMLTPETETOL 1] ¥PTON TOV

¢ Tomkd (local) ovouata etvor ovtd wov
ONAMVOVTUL GE EVOL VITOTPOYPOLLLLLYL

¢ I'evika (global) ovouoata eivor avtd mov
ONA®VOVTOL ECM OTTO LITOTPOYPALLLOTO KO
exyovv euPéireia oe oAOKANPo T0 Module
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I e e e e T

¢ Tvmucée (formal) mapdpeTpor evoc
VTOTTPOYPALLUATOC EIVOL O1 QVTES TTOV
OPILOVTOL GTNV EMKEPAAION TOV

¢ [Ipayunatikée (actual) mapauetpot evoc
VTOTTPOYPALLUOTOC EIVOL AVTEC TOL
OlvOVTOUL KOTO TNV KANGN TOV

¢ X¢ KO KANGT, Ol TPAYUATIKEC TOPAUETPOL
TPETEL VO, AVTIGTOLYOVV Ua TPOG Lio 0N
GEPA KO GTOV TUTO LLE TIC TLTIKEC

2. Z&yoc, N. ITowacmopov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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Arod1kacieg (v)

.. A Nl el i O e TR e e i R gy i i S P e < &

¢ XPIGTOVYEVVIATIKN KOPT TOGTAA

¢ Kabe ypapun £xet o i e +
M HOpPN: ¢
T
n+2m+2
: — > eeeeeee
blJojJolo]o]i | iJoJo]l]o]o]b @@@@@@@@@
> > @EEEEEERRERA
@eeRQRQRRRRRRARA
is o , ##t#
€b, 1, 0 0KpO, LECO KO # 44 4
VTTOAOLTO YPOAUUNG it 3
4n, m: OLICTAUCELS T e +
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| AlOLSlKacngg g

PROC |1line | (char border, int n, char inside, |

int m, char out31dep

TOTIIKY UETOPANTH

WRITE (border) ;
FOR(i, 1 TO m) WRITE (outside);
FOR(i, 1 TO n) WRITE (inside) ;

FOR(i, 1 TO m) WRITE (outside) ;
. WRITELN (border); // Jef16 mhaioio

................................................ T

} G o aaaeanaatessn aaes dannnntsanass agesasi

// apiotepo mhoioio

OVOLLO. O10OTKAOTOC

, TOTIKE
gupeselo g
: TOPOUETPO!
tov 1 o

2. Z&yoc, N. ITowacmopov
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Alaﬁmocmsg i (i)

PROC line (char border int n, char inside,
int m, char outside)

{503
T TTPOYUATIKES
PROGRAM ({ trge postcard :
e \, TOPOYUETPOL
Tane .+ ', -15 sy eie. // mavw miAaiolo
155 0 =5 LA AR S ey NS [ D oy

FOR(i, 1 TO 13 STEP 2)
Yane (' | " a2 @t, i f1b=a)gb 1N
FOR(i, 1 TO 3)

Line(Vi|sa3 oG Ty
Line (&l - o@D A iadfe -, 77 )
Yine (i) TP afotnrgiQe 5y // Kxoarw mlaiolo

}
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AL0OIKOGIES i e

I e e e e T

€ 20YKPOLGT] OVOULATMV

¢ 0tV Uio TopAUETPOS N TOTIKN UETAPANTY ExEL
EVO OVOLLOL TTOV YPTNGILOTOLEITOL 1)OT] OE
eCMTEPIKOTEPT EUPELELT

4710 Ovopo oto ecmTEPIKOTEPO block kpHPetl avtd
o010 eEmtepikdTepo block

® ExtéAleon pe 1o yEpt
@ Trace tables
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1611<oc6i8g ik iii)

R e e R il e e TR S

int a, b, c¢;

PROC p42 (int y, int b) {
int ¢ = 42; WRITELN(a, b, c, y);
a=a+b;c=c+1; b=c+Db; y=y-1;
WRITELN(a, b, c, y);

}

PROC 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; ¢ = 3; pl7(b, ¢c); p42(c, a);
}
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a
1

4 2 17 3 3

) 1 3 42 17

4 46 43 16

pl17 a | X b 217 3 3

D) 3 17 4 4 42 3

8 47 43 2
p42 y‘b|c
3 |42
46‘43
p42 y‘b|c
314 |42
247‘43
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S e e e e W T e e

¢ Onmc 01 01001KOGIES, AALD EMOTPEPOLV
LLLOL TIUT] (OC OTTOTEAEGLLOL

¢ Agv umopovv va ¥pNGIHomToinfovy mg
EVTOAEC OAAQ LOVO GE TOPUGTACELS

¢ Eniotpopn amoTteEAEGUOTOC LUE TNV EVTOAN
return (kou ywpic Topdotoon, yio
OLOOTKOGIEC)

return_stmt

expression

T O}
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EOVOPTHGENS v o 7

FUNC int gcd (int a, int b) {
a = abs(a) ; = abs (b) ;
while (a > 0 AND 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))

}
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Aounusvognpoypauuaucuog RS i

¢ Ioca: kabe avecaptntn Altovpyio TOV
TPOYPALLLOTOC TTPETEL VO AVTIOTOLYEL OE
AVECAPTNTO VTTOTPOYPOLLLLLOL

¢ [TAeovektnuota

» EvkoAOTtEPN aVATTLEN TPOYPOUUATOV
(«owaipetl ko Bacileven)

o EvkoAOTEPN aViYvELOT] CEOAUATWOV

o Emavaypnoiponoinon Etoiumy
VTTOTTPOYPOLULOTDV
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Ba@mouoc GUVKSKpmsvonomGn e 2

¢ Ileprypapn enidvong TpoPAnuatoc
» Elcaymyn kot amodrkevon oe0ouEvmv
* TPOTOG ELCOAYDYNS OE00UEVDV
e EAEYYOGC OPOOTNTOC OEOOUEV®V
o ALYOp1OuOG emeCEpYOTLOC
* TEPLYPOPT] TOL AAYOPiOLLOV
* KMOIKOTOINGT GT1 YAMGSOO TPOYPULUUATIGLOD

 Iopovciaon amotelecuaTOV

* TPOTOC KO LOPPT) TOPOVGLOONG OMOTEAEGUATMOV
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Hocpoumaonchmvmpncm

¢ [1otoTika Yo paKTNPIGTIKA TPOYPULUATOV
o Avoyvooiuotnta
e QmTAOTNTA
* KATAAANAN ETIAOYT) OVOULATMV, TT.Y.
monthly income incomeBeforeTaxes
* oTOLYlON
e oYoOMOl
o D1AIKOTNTA TTPOC TO YPNGTN
o Texunpioon
o 2LVTNPNON
o Evnuéepmon
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Hapovclachmcmvmpncm (||) 5

¢ 210ly10M
o IIpOypapupa Kot vToTPoOypALLLOTOL

PROGRAM { PROC ..{ FUNC .. {
ONAWOCELS ONADOELS ONAWOCEIS
EVIOAEC EVTOAES EVIOAEC

} } }
o ATAEC EVTOAEC

if (...) evroin while (...) éevioin
else evioin
FOR (...) e&vioin
for (..) evioin
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OZroixtcm (m)véxetoc)
o 2VVDETEC EVTOAEC

if () { while (..) { FOR (..) {

EVIOAEC EVIOAEC EVIOAEC
} } }
else {
EVIOAEC
} do ({ for (...) {
EVIOAEC EVIOAEC

} while (..);: )}
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Hocpovmoccmmucmvmpncn _ v

¢ X1oiyion (ovveyeln)

o 2VV0OeTEC EVTOAEC (CLVEYELD)

switch (...) {
case TN, : EVIOLEG
case TN, : EVIOLES,

case T, : EVIOAEG,
default : eviodég,.,
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E§060g uspop(ponomcm iR L

€ AKEPOLEC TIUEC
WRITELN (FORM (42, 4)); 4)2

@ ... 0OAAG Ko OTIONTOTE GAAO
WRITELN (FORM("hello", 8));

¢ [paypotikeg Tipneg
WRITELN (FORM(3.1415926, 8, 4));

3.11)4||1|6
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Apxsux Ksmsvou

¢ Avaokatevbuvon 16000V Kol €000V

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

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

n = READ INT();
FOR(i, 1 TO n)

sum = sum + READ INT() ;
WRITELN (sum) ;
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Toxtikol TuTO!1

o S Sl L R,

¢ O1 1010l int, bool K0l char
¢ AnaplOuntoli tomot

enum color {white, red, blue, green,
yvellow, black, purple};
enum sex {male, female};
enum day {mon, tue, wed, thu,
fri, sat, sun};

color ¢ = green;
day d = fri;
¢ IIpaceic pe ToKTIKONS TOTOVG
o TEAECTEC GUYKPIONG ==, !=, <, >, <=, >=
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OAoun eV uawﬁ?mm omoemcevet Lo
OULAAOYT OO TIUEC OEOOUEVOV

¢ [Tivaxac (array): oopunuevn petaBAntn mwov
amoONKEVEL TOAAEC TILEC TOV 1010V TOTOV
int n[5];

OPICEL EVOV TIVOKO TTEVTE OKEPULWOV, T
GTOLYELD TOV OTTOLOV EIVAL:

n[0] ,n[1] ,n[2] ,n[3] ,n[4]
KOl €YOLV TUTO int
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¢ Iopoaosiypota

REAL a[l1l0];
int b[20];
char c[30];

e =4 .2;

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

b[2] = b[2]+1;
c[26] = 't';
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¢ AdBacuo evoc Tivoko

o YVOOTO NEYEDOC
for (1=0; i<10; i++)
a[i] = READ INT();
o TPpOTO OOPGCETON TO HEYEDOC
n = READ INT() ;
for (i=0; i<n; 1i++)
a[i] = READ INT();

o GTO TOPOTAV® TPETEL VO TPOTYNHOHV

int a[l1l00]; // kau oyt ukpotepo tov 10
int 1, n;
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¢ AMwaPacpo evog mivaka (cuveyEla,)

o TEPUOTIONOC pe v Tiun 0 (pepovpdg/sentinel)
x = READ INT(); i=0;
while (x '= 0) {

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

}

o GTO TOPUTAVE® TPETEL VO TPOTYNOOVV
int a[l100], =x;
int 1i;

o IIpocoym: o€ yivetal EAeyyog yia 10 TAN00¢
TOV GTOLYELOV OV otvovTot!
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Hpaimg le mvomeg

@ Amhec mpacelc, m.y.
alk] = a[k]+1;
alk] = a[l]+a[n];

for (1i=0; i<10; i++) WRITELN(a[i])

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

¢ Apyikomoinon (LUe UNOEVIKY)

for (1i=0; i<10; i++) a[i]=0;

¢ EVpeon eldytotov otoryEI0V
x = a[0];
for (i=1l; i<10; i++)
if (a[i] < x) x = a[i];
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Tpoppuc avalnmmon——— (1)

OHpOBKn Lo (avoc@nmcmg) 8wawt EVOLC
Tivokac okepoimv a kKot (nteiton vo Ppedet
oV VTTAPYEL O OKEPOLOC X GTOL GTOLYELD TOV

PROGRAM { // linsearch
int x, n, a[l00];
GAAES ONAMOEIS ;

TITAOG ETKEPOALOOD, ;

00NYIES OTO YPNoTH ;

X = READ INT();
01050010 TOV TIIVOKO, ;

WOCILO OTOV TIVOKG. Y10, TOV X ;
TOPLOVTLOCN OTTOTEAECUATWV

}
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Tpoppuc avalnmmon—— (1)

¢ Mo oOuvoT GLYKEKPLLUEVOTTOINON

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

i=0;
while (1 < n AND a[i] '= x) i=i+l;
if (i < n)

WRITELN ("To PBphka otn Oéon", 1i);
else

WRITELN ("Aev to BpRrA") ;

o 2T YEPOTEPN TEPiMTOOT O eEAeyyBovV Ol
TOL GTOLYELN TOV VUKL

o Amoutovvton an + b PBuoata = ypopukn

(a, b otabepéc, N To uéyebog Tov mivaka)
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Tpoppucy avationon (1)

if (a[i] == x) break; else i = i+l;
while (i < n);
if (i < n)

WRITELN ("To Pphka otn O&on", 1i);

else
WRITELN ("Aev to Bpixra") ;
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Tpoppikn avalimmon - (Iv)

if (a[i] == x) found = true;
else { found = false; 1 = i+l; }
while (NOT found AND i < n);

1f (found)

WRITELN ("To Pphka otn Oéon", i);
else

WRITELN ("Aev 10 Bpaka") ;
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Tpoppucy avationon . (v)

OEvocM»oucrucﬁ CUYKEKPLUEVOTTOINON #3

i = 0; found = false;
do

if (a[i] == x) found = true;
else 1 = i+1;

while (NOT found AND i < n);

1f (found)

WRITELN ("To Pphka otn Oéon", i);
else

WRITELN ("Aev 1o PBpAaxra") ;
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Tpoppucy avationon (Vi)

OEvocM»oucrucﬁ CVLYKEKPIUEVOTTOINGT #4

i=20;
do {
found = a[i1] == x;
L= 1417
} while (NOT found AND i < n);
1f (found)
WRITELN ("To PpAka otn Og&on", i-1);

else
WRITELN ("Aev 1o PBpAaxra") ;
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Avodwnavatimpen . ()

¢ [Ipoinobeon: o mivakac va etvat
TOCIVOUNUEVOC, TT.Y. GE ODEOVLOA OLATOET

¢ Eivol moAD To amoo0TIKT) o0 TN YPOLLLLIKT)
avocntnon

o XTN XEWPOTEPT TEPITTMOCT] OITOULTOVVTOL
a log, n + b Puaza
(a, b otabepéc, N to néyebog Tov Wivako)
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AUOLSucn owoc@nmcm _ Yy

¢ To npoypappua
const int N = 100;

PROGRAM { // binsearch
int 1, x, n, first, last, mid, a[N];
Mnvoua emikepatioo. ko 00nyies ypnong ;
n = READ INT(); // kara avdovoa ocipa
for (i=0; i<n; i++)
a[i] = READ INT();
X = READ INT () ;
Avalntnon ko1 eupovion amoTeAEGUOTOS

}
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AUOLSucn owoc@nrncm _ Yy

¢ Avalnnon Kot ELPAVIcT] OTTOTEAEGLOTOG

first = 0; last = n-1;

while (first <= last) {
mid = (first + last) / 2;
if (x < a[mid]) last = mid-1;

else if (x > a[mid]) first = mid+1;
else break;
}
if (first <= last)
mid) ;

WRITELN("To PpAka oty Oéon",

else
WRITELN ("Aev 1o Bpikra") ;
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H()M)é}wccswrm mvouceg

¢ Ilapdocryna
int a[10][16];

a[l] [13] = 42;

for (i=0; i<10; i++)
for (j=0; 3j<16; j++)
a[1][J] = READ INT();
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HoMankamaGuognwaKmv ek

¢ Aivovton ot mivakec: a (mxn) , b (nxq)
¢ Znrteiton o mivakoc: c =ab (mxg) omov:

n
Cij= ; i Oy
- - _r q T _
n | m
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H()Momkamacs uog mvou(oov (11)

¢ 10 Tpoypapua
REAL a[m][n], b[n][q], c[m][q]’

for (i=0; i<m; i++)
for (j=0; j<qgq; j++) {

c[i][3] = O;
for (k=0; k<n; k++)
c[i][]J] = c[1][]] +
al[i] [k]1*b[k][]];

}

2. Z&yoc, N. ITowacmopov
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Mowmoc rpayoov ek i) |

¢ Awdrdotatol Tivakee (NxN) mov mePIEYovV
OAOVC TOVG PLOIKOVC HeTacy 0 ko Ne—1

o TO AOPOIGUO TOV GTOLYEIMV KAOE GTNANG,
YPOULUNG Ko Otay@viov eival otafepo

10| 9| 3 [22|16
17|11| 5| 4 |23
, , 24(18|12| 6 | O

¢ I1pofinua: koataokey
popAny e 1 |20[19]13 7
HOYIKOV TETPUYWVOL 8|2|21|15|14

(NxN) yio. Tep1TTo N

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv 176



Mocyucoc rgrz)owoovoc (11)
3
( ( ( 0
1 1 1
2 2
3 3 3 3
4 o4 o4 0|4
( ( 6|0 6|0
1 1 1 1 {
2 2 2 2
3 913 10193 10193
o4 o4 o4 111514
6|0 6|0 6|0 6|0
1 i 1 i 1 i 1 7
3|2 S |2 3|2 S |2

2. Z&yoc, N. ITowacmopov
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Maytko teTpdyova (111)

¢ KortookKevn yio Tepttto N
int a[l17][17], i, j, k, h, m, n=5;

i =n/2; j=n; k =0;
FOR (h, 1 TO n) {
J = 3j-1; a[i]l[3]]

FOR (m, 2 TO n) {

j = (3j+1) % n;

a[i][J] = k; k

k; k = k+1;
i = (i+l) % n;
= k+1;

}
}

FOR (i, 0 TO n-1) {
FOR (j, O TO n-1) WRITE(FORM(a[i]l[]], 4)):
WRITELN () ;

}
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Nl el i O e TR e e i T At e e, ™

@ Av0oOpOoUIKES OLUOTKAGIEC 1] CLVAPTIOCELC:
OVTEC TTOV KOAAOVV TOV E0VTO TOVC
¢ To apyuco TpoPAnua avaryeton 6TV
EMIAVGCT €VOC N TEPLOGOTEPMOV UIKPOTEP®V
TPOoPANUAT®V TOV 1010V TUTOV
¢ [Tapaostypo: Topoyovitko
cnl=n*(-1)*(n-2)*. *2*1
o AVOOPOLKOG OPIGHOC
0'=1 (n+1)! =(n+1) * n!
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W el e e il i e T e s e i

¢ [Topaoctypo: mopayoviiko (cuveyela,)

FUNC int fact (int n) {
if (n==0) return 1;

else return fact(n-1) * n;
}
TPOYpOUL KOAEL fact (3) +  ovveyilet...
fact (3) KoAEl fact (2) EMOTPEPEL 6
fact (2) KoAEl fact (1) EMIGTPEPEL 2
fact (1) KoAEl fact (0) EMOTPEQPEL 1
fact (0) EMOTPEPEL 1
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R e e T

¢ ApBpuoi Fibonaccli
=0 | E =1
o. F ,sF. tF. . ,¥neN
¢ AV0OOpOUIKT] GLUVAPTNGT VTOAOYIGUOV

FUNC int fib (int n) {
if (n==0 OR n==1)
return n;

else
return fib(n-1) + fib(n-2) ;

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv 181



¢ AvTt0C 0 OVOOPOULKOC VTTOAOYIGUOG TWV
ap1Bumv Fibonaccl dev gtvor amodotikog

fib(2)

fib(1)

ﬁb(ax)/\

fib(3)
/\ /\
fib(3) fib(2) fib(2) fib(1)

N

£ib(0)

fib(1) fib(1) fib(0) fib(1) fib(0)

2. Z&yoc, N. ITowacmopov

[Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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W el e e il 5 i e T e s e e R . 2R T At e e, ™

@ MEY16TOC KOWVOC OLOUPETNG

o AV0OOPOLIKT] VAOTTOINGT TOV aAyopifuov
tov Eviciieion

FUNC int gecd (int i, int j) {
if (i==0 OR 7j==0)
return 1i+j;
else if (1 > j)
return gcd(i%j, j):;
else
return ged (i, j%i);
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e s Rl i T TR e R R TR T

¢ Xvvaptnon mopouota pe tov Ackermann
(1, ], 0) = j+1 2(1,0,1) =1
2(1,0,2)=0 (1,0, n+3) =1
7(i, j+1, n+1) = (i, z(i, j, n+1), n) , Vi, j, neN

FUNC int z (int i, int j, int n) {
if (n==0) return j+1;
else if (j==0)
if (n==1) return 1i;
else if (n==2) return O;
else return 1;
else return z(i, z(i,j-1,n), n-1);

}

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv 184



AumBawL avocSpoun

FUNC int £f2 (int n); // function prototype

FUNC int f1 (int n) {

if (n==0) return 5;

else return fl(n-1) * £2(n-1) ;
}

FUNC int £2 (int n) {
if (n==0) return 3;
else return f1l (n-1) + 2*f2 (n-1) ;
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Apl@pmrmownokoywum ey _‘ Yy

¢ TVmoc REAL
o TPOGEYYIGEIC TPOYLOATIK®OV OPLOUDV
o trunc: aképoo HEPOS (amOKOTY))
o floor: aképailog mov ogv vepPaivel
« round: GTPOYYLAOTOINGT
¢ [lopdotaon KivnTNc VTOOLUGTOANG
o Mantissa kot ekfétneg +m-2*
omrov 0.5<mM<lxou xeZ M m=x=0
o TO M glvorl TEPLOPIOUEVNC aKPiPErloag,
T.Y. 8 CNUOVTIKA ynoia
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Apl() unrucm Unokoytcum (11)

¢ AplOuntika ceaApota
1000000 + 0.000000001 = 1000000  yai;
¢ Avomapactact Tov aplopmy
1000000 ~ 0,95367432: 2 <
0.000000001 ~ 0.53687091 - 2 —2°

~ 0.00000000 - 2 40
aOpowopa  ~0.95367432 - 2 %
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Evpeon tetpaywvikig piCag 5

¢ Xmpig ypnomn e cuvapTnons sqrt
¢ M¢Boooc Bapurovimv

¢ Kataypagetal yio TpmTn GOpa o TOV
‘Hpova tov A eCavopéa

¢ E10ikn mepintoon g yevikotepnc uebooov
tov Newton, yio. tnv evpeon ¢ piLoc
OTOLGONTTOTE GLVEYOVS CUVOPTNGEMC
fly) =0 edm: f(y) = y>—x

Y10 KATTO10 000V X
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Evpeon tetpayovikng piCog (1)

0H8pwpa(pﬁ ™G uebooov
o Alvetal o aptOuog x >0
» 'Eotw npocEyyion y g picac, pe y < VX
« EBotwz=x/Yy
o To Z elval mpocEYyIon TG PILOC, LE VX < 7

o 'l va Bpo pio KoADTEPT TPOGEYYIOT], TOLPV®D
TO LEGO OPO TV Y Ko Z

o EmavaiouPavm 0cec popec OEA®
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Eupscm rsrpowoovumg ptCag (111)

.. 2 ™ TN e e - S T T et et e e e N

¢ Xwpic ypnon e cvovaptnone sqrt

1 X
Yo =1 yiHZELyi-I_y_i]
& [Mopadetypa: V37 (6.08276253)
Yo=1 y, = 6.143246
y, =19 y: = 6.083060
y, = 10.473684 Ve = 6.082763
Y, = 7.003174
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FUNC REAL sqgroot (REAL x) {
const REAL epsilon = 0.00001; // 1E-5

REAL older,

do {
older
newer

} while (NOT ( /* ovvOnxn tepuatiouod */ )) ;

newer = 1;

newer;
(older + x/older) / 2;

return newer;

2. Z&yoc, N. ITowacmopov

[Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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‘EV(X}\)\.(XKTlKéC_, GUVOﬁKag TEP uomcmm’)

o 2T00EPOC 0P1OUOC EMOAVOAYEDV
n == 20

o Emituymc evpeon piCoc AdBoc!
newer * newer ==

o ATOAVTN GUYKALON

abs (newer * newer - x) < epsilon

o XLYETIKT GUYKALON

abs (newer * newer - x) / newer < epsilon
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EUpscm rsrpowoovumg ptC(xg

¢ EvolAoKTIKEC GLVONKEC TEPLATIOUOV

« Amdélvtn ovykAiion kord Cauchy
abs (newer - older) < epsilon

o XLYETIKN CUYKAMON

abs (newer - older) / newer < epsilon
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_ proovo urpucegcmvocpmcetg 057 h _

¢ Xvvnuitovo pe avamtoyua Taylor

cos( x) = .2.00 (1 (2il)!

@ y10. TOV 0po e Oeiktn I+1 sxouue

X2|+2 ; X2| X2
(-1 — = —| (-1)) — _ _
(21 + 2)! r (20! (21 +1)(21 + 2)
¢ omote av N = 21+1 &yovue:
newterm = — oldterm
n(n+1)

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv 194



FUNC REAL mycos (REAL x) {
const REAL epsilon = 1lE-5;
REAL sgx = x * x, term =1, sum = 1;

int' n ="1:;
do {
n=n-+ 2;
term = -term * sqgqx / (n*(n+l));

sum = sum + term;
} while (abs(term/sum) >= epsilon);
return sum;
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Ano 0 PZheIp GmC++ il )

¢ Tomot ogoouevav

o AKEpaiot aplOpot
int char

o Kabopiopog mpoonuoveng
signed unsigned

o Kabopiouog peyebovug
short long

o Ap1OUOTl KIVNTNG VITOOLUGTOANG
float double
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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 YpOuo 0G0 LITOPOVV VoL TAPOAELPOODV.
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Hpéypauua Kol Unonpoypduuaw

int main () { PROGRAM {
)).npoamwnké }
return O;
}
void p (...) PROC p (...)
R ST
ant £y 25 FUNC int £ (...)
Yo 2 ae] {2255}
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x += 42; X =X +42

i %= n+l; i=1% (n+l);
x=y=2z=0; x =0, vyv=0; z
y = (x = 17) + 25; x =17; v = x +
i++; /*n*/ ++1i; J e A

i-—;  [*ip%/ —-i; i=i-1;

i1 =3; x = i++; i1 =3;, x=1i,; 1
qor' =3 R e 1= 3; 1 =31+1;
i=i++; [/ AcBog!

X. Zdyog, N. ITarnacmupov

[Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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A71'O 0 PZheIp GrnC++ iy ()

o Bpéxog for
for (i=1l; i<=10; i++) FOR (i1, 1 TO 10)
for (i=8: i>=1; i--) FOR (i, 8 DOWNTO 1)

for (i=1; i<=10; i+=2) | FOR (i, 1 TO 10
STEP 2)

[/ 2tn C++ koveic oe uog eumooilel vo, ypoyovus ovTo.
[/ (moAléc kakeg 10éeC noleueveg...)
n=100; s=1;
for (i=1l; i<=n; i+=s) {
n-=i; s++; if (i+s>n) i=1;
}
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Ano 0 PZheIp G’CT]C++ b

o Bpéxog for

for (apywomoinon; ocvvOnknm; Prua)
EVTOAN

s = 0;

// eowtepiky oniwan e uetafintig i

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

// mpooelte 0V TerEaT |, (KOUUO)

int 1, s;

for (i=1l, s=0; 1 <= 10; i++)
s += 1;
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0’E<§080g oTNV 09()\/11 otn C++

#include <iostream>
using namespace std;

cout << "Hello\n";
[*n*/
cout << "Hello" << endl;

cout << i+1;
cout < 1 <K " " LKL r;
cout << c¢;

WRITELN ("Hello") ;

WRITE (i+1) ;
WRITE (i, r):
WRITE (c) ;
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¢ E{Go&)g oo TO n?mmpokéyto otn C++

#include <iostream>

using namespace std;

cin >> 1;
cin >> r;

cin >> c;

[* 1 */

c = cin.get() ;

cin.ignore (

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

SKIP LINE() ;

numeric limits<streamsize>: :max(),
'\n') ; / / tpouaxtird Alyo, 1ol oev givai;
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2. Z&yoc, N. ITowacmopov

Ano 10 Phelp GC‘H' 1K

¢ 'EZodoc otnv 006vn ot C++ (ko ot C)

#include <cstdio>

printf ("Hello\n") ;
printf ("%d", i+l);

printf ("sd %1f", i, r);

printf ("sc¢", c);

printf ("%54d", 1i);

printf ("%5.31f", r);

printf ("%c %d %c %d\n",
a2 QN adi)es

WRITELN ("Hello") ;
WRITE (i+1) ;

WRITE (i, r):
WRITE (c) ;

WRITE (FORM (i, 5)) ;

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

a 97 a 97

[Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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Ano 0 PZheIp cm]C++ b

o E{Goﬁog amd 1o TANKTPoAOY10 ot C++ (ka1 otn C)

#include <cstdio>

scanf ("sd", &i);
scanf ("$1f", &r);
= getchar() ;

[Xnpy

scanf ("%c", &c);

while (getchar()'='\n");

l.l-
I

READ INT() ;

r = READ REAL() ;

c = getchar()

SKIP LINE() ;
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pewuc) Gl

@ Agiktng (pomter) M 8181)61)\/011 LLLOLC

TEPLOYNG TNS UvNUNC OTov PpiockeTal pia
neToPantm
¢ [Tapdosryuo

int *p,' P o

/* o0 0dciktng p tomoBeteital va dgiyvel e
Kamwolo akEpoa puetafPant */

42

*p = 42;
WRITELN (*p + 1) ;
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etEe 0 el e

¢ Kevog oetktng (nul lptr M NULL)
E101KT) TIUN OEIKTN TTOL «OE OELYVEL TOVOEVH

¢ [Hopdoeryua

int *p; P o

é.; nullptr;
@ ATayOpEVETUL 1| TPOCTEAOCT] TNE LVIUNG
LEG® EVOC KEVOL OEIKTN

p = nullptr;
WRITELN (*p) ; // \&Bog!
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aireg e (1 i)

e TNt e i il e i e T R T e e

AgKTO00TNON: &
n otevbvvon poc petaPAnTnc
int x = 17, *p;
p = &x;
Amoogiktoootnon: *

TO TEPLEYOUEVO LOC 01EV0VVOTNC
WRITELN (*p) ; p

*p = 42;
P /

WRITELN (x) ; /
X

42
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Aguasg KoL owoceacm

¢ Avabeon ociktwov P | ¢ 1 42

e Pl S q . > 17

P . —| 42

w
q . 17 LETA

¢ AvaBeon meplEYoUEV®Y u%
*q = *p; p - . 42

q| - s 42
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Hocpochwua peﬁsuaeg i

PROGRAM { // pointers

Nt x = 42 v =05 ek * ¥ 23 | X
int *p, *qg;

T a| - {425 |y
P = &X; q = &y,
*p:*p_*q;
*q = *p *y;
q =P/

23 425

(*q)++; *p -= 3;
WRITELN (x, y) ;
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Hepacuanapauerpmv LE owoc(popoc i

FUNC int ged (int a, int b);

PROC normalize (int &p, int &q) {
int g =
p /= g;

}

PROGRAM
int x
int y

{

ged(p, 9);
q /= g;

// call by ref
READ INT () ;
READ INT () ;

normalize (x, V).
WRITELN (x, Vy)

2. Z&yoc, N. ITowacmopov

[Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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Aatmeg OLVTI nspasuarog ue owoc(popoc

int ged (int a, int b);

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

}

int main () { H C oev ’UﬂZOG’CnprS’l
int x, y; % TEPUGLOL LLE OLVOPOPQ!
scanf ("3d 3d", &x, &y)
normalize (&x, &y);

printf ("%d %d\n", x, y);
return 0;
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Hwomeg Kal Beuasg (1)

ApOUNTIKT) OEIKTMOV

int a[3] = {7, 6, 42}; @
int *p; [
6

p = &(af[0]);

P = a;,

WRITELN (*p) ; P

WRITELN (* (p+1)) ; :
7

p = p+2; 6

WRITELN (*p) ; 42
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Hwou(eg Kal Beuasg (11)

[coovvapio TVEKOV Kol OEIKTMV
‘Evoc mivakac etval Evag 0elkTng 6T0 TPMOTO
GTOLYELO.
ali] 1GOOVVOLLO UE * (a+i)
O1 mivakeg OUMC elval 6TaHEPOL OEIKTEC,
ONAOOT] OEV UTOPOVV VO, AAAAEOVY TIUN

int a[3] = {7, 6, 42};
int *p = &a;

p++; /* owoto */

a++; /* Aaboc! */
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Hwou(eg Kal Beuasg (111)

2uuPoArocelpéc

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

void strcpy (char *t, char *s) {
while ((*t++ = *s++) !'= '\0'");
}

int main () {
strcpy (b, a);
printf ("%$s\n", b);
}
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Hwou(eg Kal Beuasg (IV)

Extonmwon cvpPorocelpag
void putchar (char c);

void puts (char *p) {
while (*p !'= '\0') putchar (*p++) ;
}

int main () {
char s[] = "Hello world'\n";
puts (s) ;

}
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Eneiapyamammsvou _‘

¢ AdBacua Ko emeCepyoncion OA®V TV
YOPOKTN POV TNS EIGOO00V, T.Y. LETPTULL
int n = 0;
while (getchar() !'= EOF) n++;

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

¢ H i) EOF onuaivel To TEAOC TG 16000V
(Ctrl-D N Ctrl-2Z and 10 TANKTPOAOY10)
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¢ I1L.y. aviypaen g 10000V 6TV 8?’;080

while (true) {
int ¢ = getchar() ;
if (c == EOF) break;
putchar (c) ;
}
¢ H tiun EOF npEmet va, avatedel oe petaAnt)

int, Oy char! Icoovvopua:
int c;

while ((c = getchar()) !'= EOF)
putchar (c) ;
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OAtécB(xcua Ko 8n8§8pya0{a OA®V TOV
AKEPULOV TNC E16000V, T.Y. GOpoion

int i, sum = 0;

while (true) {
if (scanf("%d", &i) '= 1) break;
sum += 1;

}
® H scanf cmiotpcpel 1o mAnboc tov
oTolyEl®V Tov owPactnkay. Icoovvaua:

int i, sum = 0;

while (scanf("%d", &i) == 1) sum += 1i;
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Ene&apyata KSI]JSVOD ik iV) |

¢ [Hapdostypa 1: TpodypaLLe TTOL
o Ol0PdaCel Eva KeleEVO otd TNV 16000

o UETPAEL TOV OPLOUO TOV YOPUKTPOV KO TOV
aplOud TOV YPOUU®V

o VTTOAOYICEL TO LEGO OPO UNKOLE YPOLUNG
¢ Metpaue ta ' \n' Kot TOVS VITOAOLTOVC
YOPOKTNPES
¢ EAEyyovue yio t€A0C €16600V (EOF)

¢ 10 to uEco 0po, kavoovue olaipeon!
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Emecepyacio keypevov (V)

¢ Ilapdostypo 1

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

}

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

if (lines > 0)

printf ("$% acters per line\n",
1.0 * chars|/ lines) ;

¢ KaAvtepa: (double) chars  HETOTPOTN THTOL
(type cast)
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OHade)gwua 2% npéypauua TTOV

o Ol0PdaCel Eva KeIEVO Otd TNV €16000

o UETPAEL TOV OPLOUO TOV YOPUKTPOV, TOV
AECEMV KO TOV YPOUUUDV

¢ T1 onuaivel «AEEN; Alaooyika ypaupoo:!

€ 20uvapTNnoT Yo TOV EVIOTIGLO YPUUULATOV

FUNC bool isletter (char c) {
return ¢ >= 'a' AND c <= 'z'
OR ¢ > 'A' AND c <= 'Z';
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OHapéLSawua 2

int ¢, lines = 0, chars = 0, words = O;

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

¢ Eyovpue owofacel Eva yapaKTpo «UTPOGTA!
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OHapéLSgwua £% npéypocuu(x TTOV

o Ol0PdaCel Eva KeIEVO Otd TNV €16000

o UETPAEL TIC CUYVOTNTES ELPAVIONC AECEMV
ue unkoc amo 1 peypt 20 ypaupoto
¢ Métpnon unkovg AEENG
¢ Metpntég AeCemv ava unkoc: mivokog!
¢ Eow o€ ypertaletal vo acyoAndovuE LE TIC
AAAOYEC YPOLULDV!
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OHap(&stua 3
int i1, ¢, freq[21];
FOR (i, 1 TO 20) freq[i] = O;

= getchar() ;
while (c !'= EOF)

if (isletter(c)) {
int n = 0;
do { nt+; c = getchar(), }
while (isletter(c));
if (n <= 20) freqg[n]++;

}

else c = getchar() ;

2. Z&yoc, N. ITowacmopov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv

225



Enefepyooio kewévor (X))

¢ ITapdosrypa 3 (cuveyein)

FOR (i, 1 TO 20)
printf ("%4d words of length %2d\n",
freq[i], 1);

¢ Metatpont) KEQaAQI®V YPOUUAT®OV GE TECH

FUNC char tolower (char ch) {
if (ch > 'A' AND ch <= 'Z'")
return ch - 'A' + 'a';
else
return ch;
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Eneiapyata Kamsvov R i) |

¢ [Tapdostypa 4: TpOYPOLLLLO TTOV
o Ol0PdaCel Eva KeIEVO Otd TNV €16000

o YPAPEL TOVG YOPOKTNPEC KAOE YpaUUNG
AVTIGTPOPOO!

¢ AmoOnkevon tov YapakTNpoVv Kabe
YPOUUNG: Tivakog!

¢ [Ipener va vmobEcovue Eva LEYIOTO UNKOGC
Ypouunc — Bo ETpEmE VoL KAVOVUE EAEYYO
vEpPacnc Tov!
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OHap(&stua 4

const int MAX = 80;
int 1, ¢, line[MAX];

while ((c =
int n = 0;
while (c '= '\n') {
line[n++] = c¢; c = getchar() ;

getchar()) !'= EOF) ({

}

FOR (i, n-1 DOWNTO 0) putchar(line[i])
putchar('\n') ;
}
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OEUpscm EUPAVIONC ka&ng -KAE10100

[/ M AEEN-KAELOL £YEL 3 YOPAKTIPES

FOR (j, O TO 2) key[]] = getchar();

// €o0t® i TO UNKOG TNG YPOLLUNG
FOR (k, 0 TO i-3)

if (linel[k] == key[O0]
AND line[k+1l] == key[1]
AND line[k+2] == key[2])

WRITELN ("keyword found!") ;
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£ e e el il e e SR A

¢ Llivokec yopaktnpwv char []
® AgIKTEC GE YUpaKTPOL char *

¢ Telewwvovuv e to yopaktinpo ' \0'
¢ [Tapdosryuo
char name[30] ;
printf ("What’s your name?\n") ;
scanf ("%$s", name) ;

printf ("Hi %s, how are you?\n", name) ;
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ZUHBOKOGapag T e T _ v

¢ XPpNoUEC GLVOPTNCELG BtBMoGnKng
#include <cstring>
¢ MeTpnon unkKovg: strlen

printf ("Your name has %d letters.\n",
strlen (name)) ;

¢ AeCIKOYpOQPIKN CVYKPLON: strcmp
if (strcmp(name, "John") == 0)

printf ("I knew you were John!\n");

‘QUiZZ strcmp ("ding", "dong") == ?
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2vppolocelpeg

R e e Rl e T B R i e o i ki ™

¢ Avtrypoon: strcpy
char a[l0];
strcpy(a, "ding") ;
a[l] = 'o';
printf ("$s\n", a); // dong

& 2uveEvoon: strcat
char a[l0] = "abec";
strcat(a, "def");
printf ("$s\n", a); // abcdef
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e S Tl il i L R S R 1 i A e ke

¢ IIpoPAnua: va avaotataybovv to oToryELd
EVOC TIVOKO, OKEPOLMV GE AEOVON GELPQL

¢ Mia oo TIC GNUOVTIKOTEPES EPAPUOYEC TOV
NAEKTPOVIK®OV VTTOAOYIGTMOV

¢ Booikn oto0wkooio: eVOALOYT) TILOV

PROC swap (int &x, int &y) {
int save;
save = X; X =y, y = save;
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ZDprtru(eg Me@oBmTaiwomcng i

* Avtmipera0eon kade (evyovg 6ToLElmV EKTOG OLATOCNG

(bubble sort).

* Ewaymyn ototyciov 6e katdAAnAn 0¢on taStvounuévou
mivako (Insertion sort).

* Emloyn pueyoAdtepov otoryeiov kKot TomofETnomn 6to
TéA0C (Selection sort, heapsort).

* YVYYMVEVGT TACIVOUNUEVOV TIVAK®V :
Awaipeon otn péon, taEvounon, cvyywvevon (mergesort).

* Awipeon 6E LIKPOTEPO KOl LEYOAVTEPQ ATTO
oTolyElo-dlaympiopov ko tavounon (quicksort).
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OTaiwow]cm e gmkoyn (selectlon Sort)

FOR (i, 0 TO n-2) {
int minj = 1i;
FOR (j, i+l TO n-1)
if (a[j] < a[minj]) minj
swap(a[i], a[minj])

5 |-
}

¢ ITAn00c¢ cvykpicewv;
me taénc tov n? = O(n?)
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dlagwounon — el 707 e Ml

¢ Tacivounon pe elcoymyn (Insertlon sort)

FOR (1, 1 TO n-1) {
int x = a[1], J = 1;
while (j > 0 AND a[j-1] > x) {
a[j] = al[j-11; j = j-1;
}
aljl = x;

}
¢ ITAn00c¢ cvykpicewv;
me taénc tov n? = O(n?)
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dlagwounon ~ya e 707 es i

¢ M¢boooc ¢ (pUGaMSOLg (bubble Sort)

FOR (1, 0O TO n-2)
FOR (j, n-2 DOWNTO i)
if (a[j] > a[j+1])
swap(a[j]l, a[j+1]);

¢ ITAn00¢ cuykpioewv
(n-1)+(n-2)+..+2+1 =n(n-1)/2
me taéng tov n? = O(n?)
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| Tocc?,wo pmon

¢ ITapaderyuo extéleonc (n = 7)

input:

12498675

1249865 7
12498567
12495 867
12459867
12459867
41259867

45126978
45126798
45126 798
45612798

41259867
412596 87
41256 987
41256987
45126987

45612789
45612789
45671289

45671289
45678129

45678912

2. Z&yoc, N. ITowacmopov
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Tacwopnmon T L

¢ Beltimon pe Ereyyo SVOL}\,KOW(DV

FOR (i, 0 TO n-2) {
bool swaps = false;
FOR (j, n-2 DOWNTO 1i)
if (a[j] > alj+1])
swaps = true;
: swap (a[3j], a[j+1]);
if (NOT swaps) break;

}

¢ 21NV KOADTEPT TEPIMTTOGT QTOUTOVVTOL
O(n) ovykpioceic, otn yepdtepn O(N?)
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OTociwouncm LLE GLYYMVELON (merge Sort)
o Alopm TNV aKkoAovBia TV aplBumv cg 000
pepn
o Mg avaopoKEC KANGELS, TOCIVOL® TOL OVO
LEPN aVECAPTI T
o XVYYOVEL® TOL OVO TACIVOUNUEVA LEPN

@ 211 YEPOTEPT TEPIMTTOGT ATOLTOVVTOL
O(n log n) cvykpioelg
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Tacvopmon B

= TR T il e e S e R

¢ Tacivounon pe cuyymveLon
PROC 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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¢ 2uyymvevon

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

int 1 = first, j = mid+l, k = 0;
while (i <= mid AND j <= last)
if (af[i] < a[]j]) bl[k++] = a[i++];
else b[k++] = a[]j++];

while (1 <= mid) b[k++] = a[i++];
while (J <= last) Db[k++] = a[]j++];

FOR (i, 0 TO k-1) al[first+i] = b[i];
}

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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OTaiwow]cm LLE CLYYMVELGO) (Squ)opgrucoc)

PROC mergesort (int n, int *a) ({
int mid;
if (n <= 1) return;
mid = n/2;
mergesort (mid, a);

mergesort (n-mid, a+mid) ;
merge (a, a+mid, a+n);
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Hocwounon el 2 g A iR

¢ 2vywveLon (Sta(popermoc)

PROC merge (int *first, int *mid,
int *last) {
int b[last-first];
int *1 = first, *j = mid, *k = b;

while (1 < mid AND j < last)
T G G W B ER) & % ¥ 154
else *k++ il (o s

*i++;
o B o

while (i < mid) *k++
while (j < last) *k++

i = first; j = b;
while (j < k) *i++ = *j++;
}
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acwvounon v 200 s BRI

¢ Tacivounon pe 610cu8p1cm (qUICk Sort)

PROC quicksort (int a[], int first,
int last) {

int 1;
if (first >= last) return;

i = partition(a, first, last);
quicksort(a, first, 1i);
quicksort(a, i+l, last);
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OAtocueptcm (partltlon)

FUNC int partition (int a[], int first,
int last) {
// emiloyn evoc ototyeion
int x al[ (first + last)/2];
int 1 first, j = last;

while (true) {
while (a[i] < x) i++;
while (x < a[]j]) J—--:
if (1 >= j) break;
swap(al[i]l, al[jl); i++; J—-;
}

return j;

}
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¢ 2¢ k0B Pnuo g 810cp8p1cmg

swap(af[i], a

<X |2X <xX| =2x
Fyrst .1 —> e last
¢ Metd ™ olopEpIon
<x <X | | 2X >X
f%rst Falllog las?
uépog 1 HEPOC 2 c

2. Z&yoc, N. ITowacmopov
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00%0100811%018 (xkyopté)uog w&,wouncmg n
aplBumv yperaleton TovAdytotov O(n log n)

GLYKPIGELC
1 < Zo

//\

Ty < T3 Ty < X3

/\ /\
X1, %2, T3 T < X3 T < X3 T3, Lo, L1

/\ /\

L1,%3, T2 L3,%1, %2 L2, L1, 23 L2, T3,L1
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¢ Eion opOBotnrtoc
o XUVTOKTIKN
o Nonuotikn
o XLNUOACLOAOYIKN

€ 2nUoc1oAoyikn opBoTnTOa EAEYYETOL:
o LE dokiuéc (testing)
o UE poOnuatikn erainbevon
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¢ [Tapdosrypo: e0pecn YIVOUEVOD

FUNC int mult (int x, int y) {
int 1, z = 0;
FOR (i, 1 TO x) z = z+y;
return z;

}
¢ loyvpiopoc:

« H ocvuvaptnon vroroyilel to yivouevo ovo
QLGIKOV aPOU®OV X Ko Y

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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¢ Evtomouog onueiov omov Oa ypapouvv
BePBoumoerg
FUNC int mult (int x, int y) {
int i, /*1*/ z = 0; [/*2*/
FOR (1, 1 TO x)
[*3*/ z = z+y [*4*/;
/*5*/ return z;
} |
¢ Kotaypaern 0OAwv Tov ovvatov (4
TPOTTMV POTC EAEYYOV O
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¢ BePawoeic

/*1 — BeBaimon e16660v: X >0,y >0 */
z = 0;
[*2.x>0,y>0,2z=0*/
FOR (i, 1 TO x)
/ *3 — AvoAiloiomtn Bpdyov:
X>20,y20,1<x,2=y*(I-1) */ l
zZ = z+y e
[*4 . x>20,y>0,z=y*1*/ ;
/*5 — BePoioon e€660v: X >0,y >0,z=y * x */ e |
return z;

¢ EnoAn0cvon: yio KadBe ovvato TpOTO PONG
152 ,253,255,3->4,453,4-55
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OHap(xF)gwua Unokoywuog 81)vocung LLE
emavolaufoavopevo tetpayovicpo (Gauss)

FUNC 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 (1>0) {

/*5*/ if (i%2 '= 0) z=z*x;
/*6*/ x=x*x; i=1i/2; [/*7*/
}

/*8*/ return z;

}
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@ Pon eAgyyov

¢ BePoiwoelc
/*1 — BePaioon eic66ov: REAL Y, int | */
[*2 . X=y,1=]*/
/*3:1<0%*/
/[*4:1>0,yl=x *x/
/*5 — Availoiot Bpoyov: i >0,yl=z * x! */
/*¥6:1>0, yi=z*X' avidptioc,
yl =z * x"lav i meprrtog * /
[*T  yl=z*X */
/*8 — BeBainon e€ddov: yl =z */
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¢ Mepikn opBotnta (partial correctness)

o OV TO TPOYPOLLLLO GTOLOTNGEL,
10TE TO amotéAeona Ba givar 0pOo

¢ O\kn opBotnTa (total correctness)

o TO TPOYPOULUO OO0 CTOUATNGEL
Ko 10 amoteAesua Oa etvorn 0pho
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Tsxvokoyla koyw uucou

¢ Software engineering

¢ AvamtuEn AOYIGULKOU TTOV VO, ECOCPOAILEL:
o TOPAOOGCT) LEGH GE TPOOLULYEYPOULUEVTL
YPOVIKA OplaL
s KOOTOC LEGO GE TPOOLOLYEYPOLLUEVO OPLQL
o KOAN TO1OTNTA
o OCLOTIOTIO

o OLVOTI] KOl OY1 OOTTAVIIPT] CLVTTPTON

¢ Movtéha KOKAOL CONC AOYIGUTIKOD
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Movreko TOV Kawppamn

£ T

Anaitioelg and
TO oUOTNUA

AmntaiThoselg anéd
TO AOYLOMLKO

NMpoKaTApKTLKN
oxedlaon

Anacrfisels ané 1
To oloTn
i \ Emuripmon \
Enuaipuwon A "
TO AMYIOpLIKS
Enuaipoon \
Mpoxaraperikd m
XeSlaon
AEMTOPEPNG v
oxedlaon
EnainBeuon \
. Kiadi koMol Ihon KkaL ¥
Enl kkaBaplon
AaBdv Eier 4Bug
KUPWU I I HXOG BV \
Zuvevion V1
Enaindsuon \
EAEYXOSG VL3 vII
POAELTOUD YL
EAYXOG OUCTRHOTOS \
Aeitoupyla kat VIII
ouvTiipnen
n l‘l ENavEnIKOpwon

AsniTopepiic
oxedlaon

IV

EnaArBsuon K

2. Z&yoc, N. ITowacmopov
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Movreko TOUKawppamn LR i

Kwdikonolnon kal
£KkaBaplon
Auemv A ::::::.: ané 1
‘EAeyyoq povadag c cosen)
Anavthoeig ané n
< Y
Zuvevwon o
AN
\ EnahhBeuan \
‘tso‘w Eheyxoq povadag \
‘EAeyxog yia s
npoAeltToupyla e
\ EATYKOS ouoThpatos \
‘EAsyyog cuoTiipatog o o
AeilToupyla kKat
ouvTiipnon
Enavermkupwon
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OAoun (Struct) 8ounu8vn uewﬁ?mrn OV
amoteAeiTon oo TANDOC EMUEPOVC
LETAPANTOV TOAVOC OLOPOPETIKMV TUTTWV

® O1 emuéEpovg LeETAPANTEC AEYOVTOL TEOIN
KO PEPOVV EEYMPIOTA OVOLLOTOL

¢ 20vTadn

struct_def

: declarator type >
% struc t} identifier @ %
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¢ [Tapdosryuo

struct student {
char firstName[20] ;
char lastName[30];
int class, room;
int grade[l5];

¥

student s;

s.class = 3;
WRITELN (s.firstName,

T R e T e

firstName

lastName

class

room

grade[O0]
grade[1]

grade[14]

s.lastName) ;

2. Z&yoc, N. ITowacmopov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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OHap(xF)gwua LEGOC OPOG Ba@pokoytag

FUNC REAL average (student s) {
REAL sum = 0.0;
int 1i;

FOR (i, O TO 14) sum += s.grade[i];
return sum / 15;
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Aoueg uaca GE 60uag

struct date {
int day, month, year;

1%

struct student {
date birthDate;

};

WRITELN (s.birthDate.day, "/",
s.birthDate.month, "/",
s .birthDate.year) ;

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv

262



| Mw(xﬁucm(xpt()pm

struct complex { REAL re, im; };

FUNC complex cMult(complex x, complex y) ({
complex result;

result.re = x. re*y.re-x.1m*y.im;

result.im = x.re*y.im+x.1im* y.re;
return result;

}

FUNC REAL cNorm(complex x) ({
return sqrt(x.re * x.re + x.1im * x.1im) ;
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Evooelc

¢'Evoon (Union): ommg n doun aAld LLovo Eva
oo T TEdlO Ypnouonotleitor Kabe otryun!
¢ [Hapdoeryuo
union number { int i; REAL r; };

number n;

n 1
Ny =12~
printf ("%$1£f\n", n.r); r

n.i= 42;
printf ("%d\n", n.i);

printf ("$1£f\n", n.r); /* Aaboc! */
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¢ Apyeio (file): amoteAeiton amd

o uetafAnto mAnBog otoryeimV
o OTOOMKELUEVOV TO EVAL LETA TO GALO
o GLVNOWMC OTNV TEPLPEPELOKT LLVTUN
(1.¥. 0TO 010KO)
o €V YEvel mepLEYEL dvadIKA dedougva (binary)
o E101KT) TEPIMTWOON: APYELO KEIUEVOL
¢ [Hapdoerypa
#include <cstdio>
FILE *f;
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¢ Avoryua Ko KAEIGIUO apyELOV
fopen fclose

¢ AvdPocua Ko ypdyiuo

fputc fgetc XOPOKTHPES
fputs fgets oVUPOLOTEIPES
fprintf fscanf OTIONTTOTE
fwrite fread axolovBies byte

¢ Eleyyoc t€lovc apyeiov
feof
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Apxsux KsmsvovcsmC++ e _‘ Yy

¢ [Tapdostypo: pEtpnon aptBuod ypouumy
KO YOPOKTI POV TOAADV OPYELDV TOV
OVOLACOVTUL OTN YPOLLLUN EVIOA®V
#include <cstdio>

int main (int argc, char *argv[]) ({
int 1i;
for (i=1; i<argc; i++)

// emeepyaoio tov opyeiov argv[i]
return O;

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv 267



OHapdé‘)ewua (m)véxewc)

[/ emetepyaaio tov apyeiov argv[i]

FILE *f;

int chars = 0, lines = 0, c;

if ((f = fopen(argv[i], "rt")) == nullptr)
return 1;

while ((c = fgetc(f)) !'= EOF) {
chars++;
if (¢ == '\n') lines++;

}

fclose (£f) ;

printf ("$d chars, %d lines, %s\n",
chars, lines, argv[i])
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AUOLSH(OL ocpxetoc G| C++ 1

¢ [Lapaocryuo: avtiypa@n OLAOTKOV APYELDV

#include <cstdio>

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

FILE *fin, *fout;

fin = fopen (argvi[l],
if (fin == nullptr) return 1;
fout = fopen(argv|[2],

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv

"rb") ;

"wb" ) ;
if (fout == nullptr) return 2;
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AUOLSU(OL XSIOL ot C (i) |

. Hapdéisw uo (cuvEYELD.)

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) ;
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¢ Kootoc e ektéAeonc EvOC aAyopiOov mov
EMIADEL KATO10 TPOPANUA, GLUVOAPTI|GEL TOV
neyeBove Tov TPOPANUATOC
o YPOVOGC: aPOUOC VTOAOYICTIKOV PnudTmV
o YOPOC: OTTALTOVUEVO HEYEDOC LvNung
¢ 2VVOPTNCELC TOAVTAOKOTNTOG

o BeTIKEC KO WDEOVTEG
emy. f(nN)=n(n-1)/2
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| H()M)nk()l(omm ,_

®Avo epayua: O
O(f)={g]|3c. 3In, ¥n>n,. g(n)<cf(n)}
*Katw epaypa: €
Q(f)={g]|3c.In,. ¥Yn>n,.g(n) >cf(n) }
¢ Tdacn peyéboue: O
O(f)={g|3c, c,. In,. Vn>n,,.
c;<g(n)/f(n)<c,}

o I'papovpe g=0O(f) avti g € O(f)
o Y. 5N+ 4n —2nlogn + 7 = O(n?)
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HokunKOKornroc e (| | |)

L T ™ TN T e gl s ]

O(1) < O(log*n) < O(Iogn) < O(\/n)
< O(n) < O(n logn)
< O(n?%) < O(n?log®n)
< O(n®) < ... < Poly
< O(2M < O(nt) < O(n")
22027 2N)5 i
Poly = n°®

2
270 uepekfeTikh cuvaptnon: 2257 (N popéc)
kot log*n n avtiotpoen) g
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¢ Last In First Out (LIFO)
0,T1 umaivel teAsvtato, Pyaivel Tpmto

«— Kopvor| (top)

«— Badon
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€ ApnpNUEVOC TOTOC OEOOUEVMV
« stack: vVAoTOlEL TN 6ToiPa (aKkepainy aplBumV)

o OpiCovton o1 amopaitnTeC TPACELS:
e (stack) onuovpyel pa oo ctoiPa

* empty e EYyEL av (o otoiPa ivar dosia
e push TPOocONKN 6TOLYEIOL GTNV KOPLON
* pOpP QAPOLPECT GTOLYEIOV ATTO THV KOPLOT

o O 1pOTOC LAOTOINGNC TOV TAPATAV® OEV
EVOLOPEPEL AVTOVE TOL Dol TOL PN CLULOTO|GOVY

o TEt0101 TOMOL AEyovTal apnpnuevor (ATA)
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¢ Avtikeipeva (objects) otn C++
Y Lomoinom ctoifac pe mivaka
class stack {

ublic:
stack ()k/#(///

Kataokevootng (constructor)

bool empty () ; ;
void push (int x); uéboodot (methods)
int pop ()’ 2

private: : :
const int size = 100; neoia (fields)
int data[size]; OTt®G 670 Struct
int top; g e

};
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¢ [Hapdosrypo ypnonc
PROGRAM { // stack demo

stack s; // koaleitor o katookevaotng
int 1i;

FOR (i, 1 TO 10) s.push(i);

while (!s.empty())
WRITELN (s.pop()) ;
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¢ Kataockevn aosiog otoipog
stack: :stack () {
top = 0;
}

¢ Eleyyoc av o otoifa eivar aosio

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

}
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¢ [IpocOnkn croryeiov

void stack::push (int x) ({
data[top++] = x;
}

€ AQUipECT OTOLYELOV

int stack::pop () {
return data[--top];

}
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Awgeiponmepvipmng - (1)

@ 2TUTIKEC LETAPANTES: YEVIKEC 1 TOTIKEC

e 0 YOPOC GTN Uvnun 0mov tomobeTovvTUL
OECUEVETON KAOE POPA TOV KAAEITOL 1)
EVOTNTO OTTOV ONAMVOVTOL KOl
OTTOOEGUEVETOL OTO TEAOC TNC KANONG

¢ Avvoikeg petoPanteg
e 0 YOPOC GTN Uvnun 0mov tomobeTovvTUL
OECUEVETOL KO OTTOOEGULEVETOL OVVOLULKAL,
ONACOT] LE GPPOVTION TOL TPOYPOLLUATIOTT
e N TPOGTEANOT] GE OVVOUIKES LETOPANTEC
yivetal ue tn ypnon oeiktmv (pointers)
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¢ Me 1) Boﬁ@eta TOV vaocuu((bv ueTaPAntav
VAOTO10VVTOL OVVOUIKOL TUTTOL OEOOUEVDV

o GLVOEOEUEVEC MOTEC,
o OEVTPA, YPOAPOL, K.AT.
¢ [TAeovektnuoto TV OLVULUK®OV TOTMV
o UTOPOVV VO TEPLEYOVV OTTEPIOPIGTO TANOOC
oTOLELOV (aV TO EMLTPETEL ] OL0DESIUN pvhiun)

o KATOLEC TPAEEIC VAOTOIOVVTHL OTOOOTIKOTEPO,
(1. TPOGONKN Kot Lo ypaPT) GTOLYEI®V GE
evolaueon BEon)
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Auvoc uucapaxa)pn uvn pme i

¢ Aéopuevon (C++)
o ONUIOVPYIO LULAC VEAS OVVOULKNG LETOPANTNG

int *p;

p [

p = new int;

¢ Amoocougvon
o KOTOOTPOPN LULOC OVVOULKNG HETAPANTNC
delete p;
p ®
\X/
Ll
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Auvocuum nocpocxa)pncm uvn Hme 5

¢ Acougvon

o ONUoVpYia Tivako petaPAntod peyEdoug

int *p, n;

p °

w-=-3:

p = new int[n];

[/ av oev vmapyel apkeETH UVHUY, TPOKDTTEL ECAIPECH

// o€ ovto 1o uabnuo. oe o uiinocooue yio eCoupéoeis oty C++

¢ Amooeogvon
delete [] p:
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Auvocuucn napaxmpncm uvmmg h f

¢ Acopevon kot anooécuevon o 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(l);
}

free (p) ;
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| ZUVGSng 61)\/(1 umag ueraﬁkntsg e _ e

¢ [Hapdostyuo

struct thing {
int num;
int *ptr;

Y;

thing *p;

p = new thing; P . 42
p->num = 42; .
p->ptr = nullptr; s

p->something 1coovvauo pue (*p) .something
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OHapéLSawua (GDVéXSlOL)

q = P; P . 3 42
g->num = 563; q .
g->ptr = new int;
* (g->ptr) = 127;
q9--pP \
delete p; P ) \ 5 SO
q ®
EEKPEUAOTOL OEIKTEC! J 4
oKovmiow!

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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Zuvfiaﬁsuevsg Mcsteg

¢ Eivol ypou ke olotacels
¢ Kabe kopPoc mepreyet:
o KOO0l TAN|POPOPIQ
o £V0L GUVOECLO GTOV EMOUEVO KOUPO

¢ O tedevToioc KOUPOC £xEL KEVO GUVOEGLO
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21)V5888M8V8g Mcsreg Ui b

¢ EvkoAotepn mTpocOnkmn cTotyeimv

o TPV

° !VLST(,I
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21)V5888M8V8g Mcsteg

¢ EvkoAOTepn Oorypapt] oToLyEl®V

o TPV

° !Vlgf(,l
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21)V5868M8V8g Mcsrag _ Yy

¢ TOmoc kopPov cvvoedeuevNg Mcsr(xg

struct node {
int info;
node *next; «—— avToavapopa!

};
@ Mo cuvoedeEVN ALOTO TTOPLIGTAVETOL
ovvNOW¢ LE Eva OETKTN GTO TPWOTO TNG
OTOLYELD

node *head;
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Zuvﬁeé‘)suavsg Mcsreg _1

¢ [apdocryno katackeLNS MoTOC

FUNC node* readListReversed () {
node *head = nullptr, *n;
int data;

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

return head;
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21)V6888M8V8g MGTSQ ‘ Yy

¢ Extonowon Alotog

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

¢ [oodvvapa (yio va un «yobei» n apyn p):

for (node *q = p; q !'= nullptr;
q = g->next)
WRITELN (q->info) ;
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21)V5888M8V8g Mcsrag ‘1

¢ Extonoon Alotog ue ocvoc8po un

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

¢ Extonomon Alotog avTticoTpo@a Le ovaopoun

PROC printBack (node *p) {
if (p !'= nullptr) { printBack (p—->next) ;
WRITELN (p->info) ;
}
}
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ZIOLBSQ (iowoc) ( )

Wl e el T e i o e e s S [ T e e i T T

¢ Y homoinon pe anid m)v8888u8vr| AloTol

y
7

/
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OYkonomcm LLE omka GUVSgﬁauevn Mow

class stack {

public:
stack () 1 A !
T iy ; 1ot OT®w¢ P!

void push (int x);
int pop ()’
private:
struct node {
int info;
node *next;

};

node *head;
};

2. Z&yoc, N. ITowacmopov
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= W e e e e W T At e e, ™

¢ Kataockevn aosiog otoipog

stack: :stack () {
head = nullptr;

}

¢ Eleyyoc av o otoifa eivar aosio

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

}
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= Nl el i O e TR e e i R gy i

¢ [IpocOnkn croryeiov

void stack::push (int x) ({

node *p
p->info
p—->next

head = p;

2. Z&yoc, N. ITowacmopov

new node;
X/
head;

[Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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—_— T e e e e e R ey e e

€ AQoipecT oTOLYELOV

int stack::pop () {
node *p = head;
int result = head->info;
head = head->next;
delete p;
return result;

X. Zayoc, N. TTaracmopov [Tpoypappaticpdés Hiektpovikmv Y moAoyiotdv 298



= W e e e e W A iy e 1y

¢ [Hapdosrypo ypnonc
PROGRAM { // stack demo

stack s; // koaleitor o katookevaotng
int 1i;

FOR (i, 1 TO 10) s.push(i);

while (!s.empty())
WRITELN (s.pop()) ; Agv aAlace

} tirota!
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¢ First In First Out (FIFO)
0,Tl UTOVEL TPOTO, PYOiveEl TPOTO

L ?QQQQ Q? 4-1

UTTPOGTA
(front)

TIoW®
(rear)

KEPUAT
(head)

ovpa

(tail)
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€ ApnpNUEVOC TUTOC OEOOUEVIV
o OpiCetal 0 TOTOC queue TOV VAOTOLEL
TNV ovpa (akepainy apltopny)
» OpiCovtar ot amapaitnTes TPACELC:
* (queue) ONUIOVPYEL L AOELN OVPA
s empty EAEYYEL OV L0, OVPA ELvaL GOELL
 enqueue TPOCHNKN OTOLYEIOV GTO TEAOG

« dequeue aQaipESN GTOLXEIOL OO TNV OPYN
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T T T e e e

€ Y Aomoinon Ue amAdl CUVOEOEUEVT AloTO

front rear
/

2,
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€ Y Aomoinon Ue amAdl CUVOEOEUEVT AloTO
class queue {
public:
queue () ;
bool empty ()

void enqueue (int x) ;
int dequeue ()

private:
struct node {
int info;
node *next;
};
node *front, *rear;

};
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¢ Kataockevn aosiog ovpag

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

}

¢ ELeyyoc av o ovpd ivol adsio
bool queue: :empty () {
return front == nullptr;

}

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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R e R T e e T T

¢ [IpocOnkn croryeiov

void queue: :
node *p =
p->info =
p->next =
i1f (front
front =
else

enqueue (int x) {
new node;

X,

nullptr;

== nullptr)

P

rear->next = p;

rear = p;

2. Z&yoc, N. ITowacmopov

[Ipoypappaticnog Hiektpovikav Y ToAoyiotdv

305



€ Apoipeon GTOLYELOV

int queue: :dequeue () {

node *p = front;
int result = front->info;
if (front == rear)

rear = nullptr;
front = front->next;
delete p;
return result;
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pauum Kotssa o ) .

struct node {
int info;
node *next;
} s
typedef node *list;
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Tpoppikégioteg (1)

OEtcsovyooyﬁ OTO TEAOG O(n)

PROC insertAtRear (list &1, int data) {
node *p, *q;

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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TpoppkégMoteg ()

OEtcowooyﬁ LETA TOV KOUPO P O(1)
PROC insertAfter (node *p, int data) ({
if (p '= nullptr) {
node *g = new node;
g->info = data;

g->next = p->next;
p—->next = q; q
} N
}
P
e/
N/
R I T4
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TpoppikégMoteg (V)

OAwwpoc(pﬁ ToL KOuPov petdtovp  O(1)

PROC deleteAfter (node *p) {
if (p != nullptr AND
p->next = nullptr) ({
node *g = p->next;
p->next = g->next;

delete qg;
}
}
P q
N A\
NN
‘ “%Q)K; ‘
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Tpoppkeghioteg o o TN

OEl’)pscm oTolyEloV O(n)
FUNC node *search (list 1, int data) {
node *p;

for (p = 1; p !'= nullptr; p = p->next)
if (p—->info == data) return p;
return nullptr;

}
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TpoppikégMoteg (V)

OAqurpO(pﬁ MoTog O(n)

PROC reverse (list &l1) {
node *p, *q;

q = nullptr;
while (1 '= nullptr) ({
p=1;
1l = p->next;
p->next = q;
9= B3

}
1l = qg;
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TpoppkégMoteg ~  (vil)

OZUvévooGn V0 AGTOV O(n)
PROC concat (list &11, list 12) {
node *p;

if (12 == nullptr) return;
if (11 == nullptr) 11 = 12;
else {

po= 11;

while (p->next != nullptr)

p = p—->next;

p->next = 12;

}
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KDKMKS tcsreg e

¢0 enéusvog TOV TEAELTOUOV KOUPBOL ETvon
AL O TTPMOTOG
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Amka Guvﬁaﬁaueveg Mcrag G

® Avo ocvvoeool o€ kdOe koupo, mpoc Tov
ETOLEVO KO TTPOC TOV TPOTYOVUEVO

A\ 4

A
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| Amka m)vﬁgﬁaueveg KUKhKag Mcrag iy

® Avo ocvvoeool o€ kdOe koupo, mpoc Tov
ETOLEVO KO TTPOC TOV TPOTYOVUEVO

¢ O enOUEVOC TOV TEAELTALOL EIVOL O TTPDTOG

¢ O TPONYOVUEVOC TOV TPOTOV EIVAL O
TEAELTULOG

A\ 4

A
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’FPOKPOG | ypaenuo (graph) G=(V, E)

o V. 20voAro kOUPwv 1 KOpuewV
« E 20volo akumv, oniaon Cevywv kKoupmv

¢ [Hapdoeryua
o= & 12, 3n 6 T}

E=1(xy) I xyeV,
X+y=4 1 X+y=7 }

¢ I pagikn mapaotocn
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OKarsl)ODvouevog YPAPOC (dlrected graph)
o O1 axuéc etvan dtaretaypévo Cevyn

o Mnopovv va vAomomBolv pe deikTeC
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¢ Ewowkol ypaopot
NG HOPPNG:

¢ Kabe xopPoc
gxe1 0,1 n2
oo

¢ PiCa: 0 apykoc
KOuPoc tov
OEVOPOL

¢ OvAAa: KOUPot
YOPIC TOOLY
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¢ [TAnpec
OVLAOTKO
OEVTPO:

& Movo 10 9
KOTOTOUTO
EMITEOO UTOPEL B ORO:

VoL unv givat

TANPEC ORO

¢ IT0og képpov=n = Hyog = O(logn)
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AUOLSU(OL 88vrp(x

¢ Y Aomoinon ue mivoukol

o AV €vag Koupog omoenKauer(u
otn Béon 1 Tov mivaka, 2i
T0, TOOLG, TOV aroOnkevovTot
otic O¢oeig 21 ko 2i+1

¢ [apdoeryuo
'Y' o
|6| o
] <| o
|Bl o
'e'; a[ll]

a[l]
a[2]
a[3]
af4]
a[5]
a[6]

|e|

2. Z&yoc, N. ITowacmopov

21+1

a[7]
a[8]
a[9]
al[l0]

A 2
v K
Vg ! 4

3)

; ()
8 9

/1@\

3
(¢

6 7
® @

[Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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¢ Y Aomoinon Ue 0EIKTEC

struct node {
int info;
node *left, *right; P N

}: /N

typedef node *tree;

info

VAN
left / \right _;_ _;_
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AUOLSU(OL vrpa v

OAléchtcm OA®V TOV KOUP®V EVOC 0EVTPOV

» mpoBeuoatikn oratacn (preorder)
v10. KAOE VITOOEVTPO, TPWTA M Pila,
LETA TO OPIGTEPO DTTOOEVTPO KOl LETA TO 0ECLO
» emBepoTikn ddtacn (postorder)
Y10, KAOE VITOOEVTPO, TPMTO TO APLOTEPO
VTTOOEVTPO, LETA TO OECL0 Kot UETA M pilal
o« evOeuotikn owdtaén (inorder)
Y10, KAOE VITOOEVTPO, TPWTU TO APIGTEPO
VTTOOEVTPO, LETA N piCa Ko LETA TO OEELO0
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¢ Adoyion preorder

1
2 ES
3ﬁ\9 10
5
4 6

(o) 11

5
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AU(X51K(X 68vrp(x A (ii) |

¢ Adoyion postorder

11
§) E10
2 ﬁ\ 7 9
OROKORO
D 0)
1 3 4
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Avadikd. e

¢ Aldoyion Inorder

3 6
1ﬁ\8 10
5
4

(o) 11

2 6
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AUOLSU(OL SSVTpa T el _ v

¢ Yomoinon ¢ oudoyiong preorder

PROC preorder (tree t) ({
if (t '= nullptr) { WRITELN(t->info) ;
preorder (t->left) ;
preorder (t->right) ;
}
}

¢ H nopanovm otaotkacion Evol ovoopOLLKT

¢ H un avoopouikn olacylon tvor EQIKTN oAAN
noilvmAokn (threading)
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_Avaﬁu«x68vqxx r___"_ng) v

¢ ITAn0oc xouPwv kot KYOS 0EVTPOL

FUNC int size(tree t) {
if (t == nullptr) return O;
return 1 + size(t->left)
+ size(t->right) ;
}

FUNC int height(tree t) {
if (t == nullptr) return O;
return 1 + max (height(t->left),
height (t->right)) ;

[ToAvmtAokOTNTO,
O(n)
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Auoc8u<oc 68vrpoc ocva@nmcmg (i)

Bmary search trees

¢ 1o kdBe xkouPo 1oyvovy
Ol TOPOKAT® 1010TNTEC: N
» OLO1 01 KOUPOL TOV
APLGTEPOV VTTOOEVTIPOV Ly \
EYOLV TIUEC UIKPOTEPEC 1 = = / \
5

I

loec ¢ Tiunc Tov KOUPov 34 /

» OLot ot kOpPot Tov = = |
0EELOV LTTOOEVTPOL £YOLV 69
TIEC HEYAADTEPEG 1) 10EG ==t
NG TIUNG TOL KOUPov
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¢To 61)(1811((& 8évrpoc ava@ﬁmcmg
OLEVKOADVOLV TNV UVALNTNGT OTOLXEI®V

¢ Avaopouikn avalninon
s OV M TIUN OV CnTeiTon elvarl otn piCa, PpEdnke
o OV ElVOLL LIKPOTEPT OO TNV TIUT TNG Ppilac,
apkel vo avalntnOet oto apiotepd mool
o OV Elvon peyoAdTEPM QO TNV TIUN TNE picac,
apkel va avalntnOel oto o€t maol
¢ Kootoc avalntnong, eicaymyne, owypoenc:
O(k), 6mov K givo To Vyog Tov dEvTpov
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OAanﬁmcm

node *search (node *t, int key) {
if (t == nullptr)
return nullptr; // notfound

if (t->info == key) return t; // found

if (t->info > key)

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

return search(t->right, key)
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OEtcsowooyﬁ

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

p->info
p->left
return p;

key;
p->right = nullptr;

}
if (t->info > key)

t->left = insert(t->left, key):
else 1f (t->info < key)

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

}
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Auoc8u<(x evrpoc owoc@nmcmg o ()

Icoluyicua
E@ocov 10 k6ot0¢ Todv mpdiEemv eivon O(K)
BEAovLe va, KpaTAUE UIKPO TO VYOG K Tov 0&vTpov
[oolvuyiouéva 0évopa. (balanced trees): to Baboc
OVO PUAA®V OLPEPEL TO TTOAD KT 1
A1dQopeC TOPAAAAYEC OPILOVYV OLOUPOPETIKA TNV
gvvola Tov woolvyiopatog: AVL, red-black trees
2€ £va, 1I60LVYIGUEVO OVAOIKO OEVTPO OVALTTNOTG
ue N kopPovug, umopovpe va Bpebodue amd ™ pila
o€ omotodNmote kOuPo pe kéotoc O(logn)
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To?»snoupyucocsucmu(x ‘ _‘ Yy

¢ Bell Labs, ~1970

¢ Aoun tov Unix

» mopnvog (kernel)

o @A010¢ (shell)

o BonOntkd mpoypdpupaza (Utilities)
¢ Lepapyiko cLGTNUO OPYEI®V

o AEVOPIKN OOUN

« 'Evac koatdAoyoc (directory) umopei vo mepiéyet
apyeio (files) i dArlovg (vo)xaTaAdyovg
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¢ Amolvta ovopota

/
/etc

/home/nickie/book
/home /paul
/etc/passwd

@ 2YETIKO OVOLLOLTOL

book

courses/201

./courses/102
./paul
./../etc/passwd

home etc

s

paul nickie

BN

passwd

book

courses

i

TPEYWV

///\\\ KOTAAOYOG

102] |201

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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Tokenoupymocmcmua _ ,_ _1

¢ Octikd otoryeio Tov Unix
o LEPAPYIKO CVOTNLO OPYEI®V
» TOALOL YpnoTEC cLYYPpOVMS (Multi-user)
o TOAMEC Olepyacicg ovyypovme (multi-tasking)

o EMIKOIVOVIEC KO VTOGTNPIEN OIKTVOV

¢ Apvntikd otoryeio Tov Unix
o KPLTTOYPOPIKA OVOLIOLTA, EVIOAMDV

o TEPLOPIGUEVT] Ko cuVONUaTIKT PonOeta
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Zl)cmwoc apxmoov ” _‘ v

¢ Avtiypaon apxaiwv cp
cp oldfile newfile
cp file; file, ... file, directory
cp -r directory, directory,
cp -i oldfile newfile

¢ Metovouaoio i1 LETAKIVNOT 0P EI®V mv
mv oldfile newfile

mv file, file, ... file, directory
mv -i oldfile newfile
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Zl)cmwoc apxmoov ” _ v

¢ Awoypagpn apxsioov rm
rm file, file, ... file,
rm -i file, file, ... file,
rm -f file, file, ... file,
rm -r directory

¢ Anuovpyia directories mkdir
mkdir directory, ... directory,

¢ Awoypaogn dosiwv directories rmdir
rmdir directory, ... directory,

¢ A\Aoyn directory cd

cd directory
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Zucmwoc pxaoov TOV | ” f_ Yy

¢ Epopdvion min poq)opt(bv Y100 O PYELL ls
1s
1s file, file, directory; ...

« Emoyéc (options)

-1 EKTETOUEVEC TANPOPOPIEC

-a  gueaviCovtal Kol To Kpuea apyeio

-t  10&IvOUNGCT ®C TPOG TO YPOVO TPOTOTOINCNG
-F gu@aviCetol o TVTo¢ KAOE apyeiov

-d gppaviCovron TAnpopopicc yio Eva directory,
OYL Y10 TO TTEPLEYOUEVA TOV
-R  OVOOPOUIKT) ELPAVIGT TANPOPOPLDV
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| Hpoypa JLHOTOL smapuoywv U n |x e

¢ Eupdvion manual page
man command
whatis command

¢ Eppavion meplexouEvmV apyeion
eat-file, file, i file:

¢ Eppavion mepleyouEVmY apyELo
ava GEATOQ

more file; file, ... file,
less file, file, ... file,

X. Za&yoc, N. Iaracmtdpov [Ipoypappaticnog Hiektpovikav Y ToAoyiotdv
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more
less
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¢ Eppavion mpmtov ypoupumy

head file, file, ... file,
head -10 file, file, ... file,

¢ Epopdvion televtaiov ypouumy
tail file, file, ... file,
tail -10 file; file, ... file,

¢ ITAnpopopiec yia 10 €100¢ apyeElov
file file, file, ... file,

¢ Eupavion nuepounvioc Kot mpog
date
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head

tail

file

date
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OEKrl’moaGn apxeiov
1pr file, file, ... file,

¢ Metaylottiotng Pascal

pc -o executable program.p
gpc -o executable program.p

¢ Metayrottiotnc C

cc -o executable program.p
gcc -o executable program.p

¢ Encéepyacio apyelov KEWEVOD
vi file; file, ... file,
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B(xcsum KSLTOUpyt(x 0V V| (1)

@ A0 KOTUGTAGELS AEITOVPYLOC
o KOTAGTUGT) EVIOAWDV
e KOTAOTUOT ELCAYMYNG KEWEVOL

€ 21NV KOTAGTOGOT E160YOYNS KEWWEVOD
o TTNYOUVOLLE LE GUYKEKPIUEVEC EVTOAEC
(m.y. i, a)
o UTOPOLUE LOVO VO EIGAYOVUE YAPOUKTNPEC
¢ XNV KOTOOTOOT EVIOAWDV
o TTNYOLVOLLE LLE TO TANKTPO ESC

o UTOPOVLE VO, LETOKIVOOLOOTE KOl VO, OTVOVUULE
EVTOAEC
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Baoum KSLTOUpyt(x TOV VI (11)

¢ Metaxivnon HEca o€ apyelo
« {1 T 5 xotd éva yapaktipo
hjkl (ounoimg)
w Lo AECN 0eCid
CTRL+F L0 GEAMOO LETA
CTRL+B L0, GEAMOO TTPLV
CTRL+D [10T] GEALOQ LETA
CTRL+U 10T GEALOQ TPV

0 $ o1V apyn N oto TEAOC TNG YPUUUNG
A OTOV TPMOTO YOPOKTNPO TNS YPOLUUNG
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OMaroudvncm uécsoc o€ apxeio (cuvEyeln)
-+ oMV apyn TG TPONYOLHEVNG N
TG ETOHUEVTG YPOALLHUG
() oV opyN TG TPONYOVUEVNG T
TNG EMOUEVNC TPOTUGTNG
{ } omvapyn e TponyovHENS 1
TNG EMOUEVNC TOPALYPOAPOV
NG otV N-00TN YPOUUN
G OTNV TEAELTOLO YPOLLLLN
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OEtcowooyﬁ Ketuévov
ELCOY®YN TPV 1) LETA TOV CUISOr

i a

I A

o O

p|

2. Z&yoc, N. ITowacmopov

EICOYMYN OTNV 0PN N 670 TEAOS TNG
YPOLLLNG

EICOYOYT) GE VEQ KEVN YPOLULN KOT®
N TAVO OO TNV TPEYOVOQ
AVTIKOTAGTOOT EVOG YOPOKTH PO
OVTIKOTOGTOOT TOAADYV YOPUKTNPOV
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Baoum KSLTOUpyt(x TOV V| (V)

€ Aoy papn KEEVOL
X TOV TPEYOVTO YOPAKTIPA
X TOV TTPONYOVUEVOV YOPUKTT PO

dw  LUEYPL TO TEAOG AEENG

dd  OAOKANPNG TNG TPEYOVCOG YPAIUNG
ndd N ypouuwv opyiCovioc amo tnv
TPEYOLGO

o O1AEECEIC KO O1 YPOUUEC TTOV O10LYPAPOVTOL
tomofetovvton oto buffer (cut)
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OEl’)pscm m)uﬁokocsetpdg
/ XXX €0PECT TPOS TA EUTPOC
? XXX €0PECT TPOC TO TG®

nN emouevn evpeon ophne N
avTifeTng POpPag

@ AAAeC evToAeC
CTRL-L ETOVOOYEOINOT TNG EIKOVOS
u AKUPWOT] TNG TEAELTOLOG EVIOANC
EMOVOAYT TNG TEAELTALOG EVTOANG

J GUVEVMOGCT] TNC TPEYOVCOC YPOLUUNC
LE TNV ETOUEVN
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OAvuypoc(pﬁ Kol ugroudvncm KEWEVOL

yy  OVTUypoon Hog ypouune oto buffer
(copy)

nyy ovtiypogn N ypouuov oto buffer

p P EMKOAANGT TOV TEPLEYOUEVOV TOV
buffer kdtm 1 Tovo and v Tpéyovoa

ypopun (paste)

¢ AmoOnkevon Ko ££000G

:w  amoBnkevon tov apyeiov

:q  €E000C

:wq  amodnkevomn Tov apyeiov Ko EE000C
:q!  €6000¢ Ywpic amobnkevon
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antemnel v Cya i ol

¢ Aiktvo vroroyiotwv (Computer network)

¢ Ovopora Ko 01EvOHVGELC VTOAOYIGTOV
o AtevOuvon IP  147.102.1.1
o Ovoua theseas||softlab||lece|.ntual|gr

O VTOAOYIOTNG “—

oTo olktvo Tov Epyaoctnpiov
Teyvoloyiog Aoyiouikon «~—
010 oiktvo TS L. HM.M.Y.
o710 oiktvo Tov E.MLIL. +—
010 0lkTVLO TS EAAGOOC ~—

o Emikpditetec
(domalins)
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Itrnet | (ii) |

¢ Hlextpoviko toyvopopeio (e-mail)

o MAEKTPOVIKT TOYVOPOULIKT) O1EVOVVGN

nickie|@|softlab.ntua.gr

OVOUO YpNoTn +— — OVOUO, VTTOAOYIGTY
N EMIKPATELOG

o VTTAPYEL TANOD®PO EQOPUOYDV TOV
oty epiCovTon T0 NAEKTPOVIKO TOYVOPOLELD
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Itrnet i iii) |

¢ IIpocPaon ce amopaKpLGUEVOLC
vroroyiotég (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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Internet | e TR (iv) |

OMaroc(popoc apyeiov (FTP)

o KatéPaoua apysiov (download)
LETOQOPA. APYEI®V OO TOV OTOUOKPVOUEVO
VTTOAOYLGTI] TPOC TOV TOMIKO VITOAOYIOT

o avéfaoua apyeiov (upload)
LETOPOPA OPYEL®V ATTO TOV TOTIKO DITOAOYIGTY)
TPOG TOV OITOUOKPVGUEVO VTOAOYLOTH

« anonymous FTP
T.X. £ftp.ntua.qgr
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¢ HAektpovikd véa (news)
o ouaoec ovintnong (newsgroups)
N ovi{Ntnomn cLVNOMC TEPIOTPEPETOLL
YOP® OO cVYKEKPLUEVO BEpoTa
.. comp.lang.pascal
» Ol OLAOEC CLCNTNONG AELITOLPYOVV GOV
TIVOKES OVOUKOIVDGEMV

o KoOEVOC umopel va, 01aPACEL TIC OVOKOTVIOGELC
TOV GAA®V Kot vo PAAEL TNV 0VOKOIVWOGT] TOV

(posting)
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Internet e o (i) |

OKOUIGOWIOMO (Chat M IRC)
» KovaMo (channels)
N oLCNTNON TEPICTPEPETOL YOP® OTTO EVOL
OEua KOtvoU EVOLOPEPOVTOG
o EVOLL OLLOC CUYYPOVT], ONACOT YIVETOL OE
CUYKEKPLUEVO YPOVO KOl OEV TNPELTUL OPYELD
TOV Aey0EvIV

o KOOEVOC UTOPEL VO «OKOVEL TA, AEYOUEVOL TV
GAA®V KOl VO «LUAGY TPOS UTOVG
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Itrnet e e TR (ii) |

[ =k e A

¢ I loyKoouog 1610¢
World-Wide Web (WWW)

o £VOL CUOTNUO OVOCTTNONG VTEPUEGTKOV
ninpogopiwv (hypermedia information)
» 10TO0CEALOEC (WED pages),
vrepuéoa (hypermedia),
ovvoeopot (links),
eEumnpetnTEg (Servers), Ko
nepmynreg (browsers)
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Itrnet e e TR (iii)

¢ Aievbivoeic otov maykoopo 1otd (URL)

http|://|www.corelab.ece.ntua.gr|/courses/programming/

! ! !
£100¢ OVoLLL O¢on otov
TAnpoeopiac  eCumnpeINn eCLINPETNTN
KOl TPOTOKOALO
EMTKOTVOVIOG

¢ [Tapaoctypata otevbvveemv

http://www.ntua.gr/
ftp://ftp.ntua.gr/pub/linux/README.txt
news://news.ntua.gr/comp.lang.pascal
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