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Awpdvetec Tapovcldoemy

Ewayoym (i)

@ XKomdg Tov HaBLOTOG
« Elcoyoyn oty minpopopikn
(computer science)
« Eicayoyn otov mpoypauaticpo
nkextpovikdv vroroyiotdv (H/Y)
« MeBodoroyia adyopiBpukng enilvong

v Ewoaymyn oty minpo@opikn 8/ 12/ 17 npofAnpaTeY
v Ewcoymyr 6Tov Tpoypapoticuo
ue ™ yhodooa C/C++
v Mebodoroyia ahyopiBrikng enilvong
mpoPAnuaTOV
. Zégog, N. Tomaomdpov Tpoy 65 HAextpovikv Y: X. Zéyoe, N. Tlaraomipov Tpoypay 6 HA v Y:
Ewcayoyn (i) Ewcayoyn (iii)
QAkyéplguog & OvoKn YKO’)GGO&

« [emepaopévn axorovdio evepyeidv
OV TTEPYPAPEL TOV TPOTO EMTAVONG EVOS
TPoPAILOTOG

« E@opuoleton og dedopéva (data)

*IIpoypappa

o Axp1png meptypapn evog alyopifov oe
LL0L TUTTIKT] YADGG O TOL OVOLLACETOL
YADGGO TPOYPAULATIGHLOD

» Xopic TG0 AVOTNPOVS CLUVTOKTIKOVG
TEPLOPIOUOVG
o MeydAn mokvoTnTa Kot GNULOGLOAOYTIKN
KOVOTNTO
¢ Tomikn YAOGGQ
« Avompotatn GVVTUEN KOl GNULOGLOA0Yi0L
¢ '\doco TPOYPOLLULATIGHOD

» Tumkn YA®GGO 6TV 0TOi LITOPOvY VoL
TEPLYPOPOVY VTOAOYIGHOT
o Exteléonun and évav nAEKTPOVIKO VTOAOYIGTN

. Z6yog. N. Hanacmdpov Ip 116G HA v Y: X. Zyo, N. Momaomopov Tpoy ¢ H. v Ynokoy
Ewcayoyn (iv) Ewoayoyn (v)
¢ II\pogopikt ¢ [Minpogopuci: pafnpaticomoinan mg

pebodoroyiag TV UNyovVIK®V
Hhexzpovikol o Amoutnoeig = TIp6PAnpa
i 2 Mad 7 « ITpodioypapés
VIOAOYIOTEG abnpoTiko o Xyedioon
(engineering) « Yhomoinon
» Eumepikog éleyyos — @smpnriky emorndsvon
Tyedioon kat Ocwpia Kot + Beluoromoinon . ’
KOTAGKEVY, avahuticy péfodog + Holvmhokdmra (k66T0g TOPOY-0ryafdv)
« Texunpioon
» Zuvtipnon
®Kevt leﬁ £vvola: "Evvoteg mov vanpya yio Toug pnyovikovs, 6Ty
3 i TANPOPOPIKT] TVTOTOMONKAY, THPOY LOONLOTIKY HOpPN,
DROXOYLGHOQ (Compum“on) Aapo. UTOPEL KOVEIG VoL EMYEPNULOTOLOYNGEL UE OVTES TIG
£VVOLEG YPNCUYLOTIOLDOVTOG ATOSEIEELS.
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Ewoayoym (vi)

¢ Agvtepofddpio exmaidsvon
2KomOG: Vo LADELS VoL GKEPTEGUL

« H Evk)eidewn Feopetpio (pne T Paoikn ddaktich g abio)
AmOVGLALEL O TO TPOYPOULLLL GTOVSDV EOM KOL YPOVLCL.
Amotéleopo: OTmG EI00LE Ko GTIG TOVEAANVIES EEETAGELS
diveton ppaon oty anootidion avovsinv Bewpnudtoy Kot
YVOGEOV S10POPIKOD Kot AIEPOSTIKOD Aoyiopov. H
wavomra pednpoatucg enikuong ankdv odld TpoTdTITOY
mpoPAnuatmyv dev mailel poro.
AToVGi0 YVOOEMY GLVOVOGTIKNG (LETPNON TEPUTTOCEDY,
tpiyovo Pascal).
Eopoppoyn 1ov anootOiopévoy kavovov;

AdyeBpa: av poTom £vay teAeldporto Avkeion TGO Kavel
107x93 Ba Svokolevtel TOAD VO OTAVTIGEL EVED GUGIKE
yvopiCet 6t (o+B)(0-P) = 02-p?

Ewcayoym (vii)

¢ O1 pafntég ayvoovv v £vvolo Tov
“amoootikoy adyopldpon”

o TY. pofaivouy éva um-omrodotikd adyopiipo
yio. v gvpeomn tov MLK.A. evid 0 ahyopiOpog
tov Evickelon anovoidlet amd v HAn

¢ Ilpodtaon

« Eioayoyn me Oswpntikng [TAnpogopikig
o1 dgvTEPoPabpa exmaidoevon yio GAOVG
TOVG LN Tég

» MebBodoloyia eniivong mpoPinpdbrov e
oyediaon kot viomoinon aiyopiOumy

. Z6yog, N. Handomdpov I g Hi v Y 7 £. Zéyos, N. Monaomopov Tlpoy o5 H v Y ' 8
Ewcayoyn (viii) Ewcayoyn (ix)
@ TpiroPddiua exmaidoevon ¢ No pnv Eeyvape ot

« H teyvohoyio aAralel aévao kot ypriyopo — to Oepédion
pHévouv

Avtd to Ogpéha Tpémer va givon 1 poyOKOKaALl 6TV
TprroPadpuio ekmaidevon: EUEacn oty oAyoptdpk
OKEYN OE AVTISIOIOTOAN LE TIG TEXVOLOYIKEG DEELOTNTES
(computer literacy)

Computer science, computing science, informatics
Dijkstra: n Emotun tov Yroloyiotdv éxel toon
GY£0T E TOVG VIOAOYIGTEG 00T Ko 1) AGTpovopLio e
T0L TNAEGKOTIOL

Primality: onpovtiké enitevypo og pia ydpo yopic
VIOSOUESG

. ZGyos, N. Hunacmopov Tp 16c Hi oV Y.

« To va kéveig AaOn elvon avOpomvo.

» [N va ta kavelg Oahaoco ypetdlecan
VTOAOYLOTN!

£, Ziyog, N. Tomaomopov I 6 H: v Yrohoyiota 10

Ewoayoym (x)

@ KataoKev| VTOAOYIOTIKOV LUNYOVOV

o ApyonoTnTo: VITOAOYIOTIKEG UNYAVEG,
INYOVIGHLOG TV AVTIKLONP®V, K.AT.

« 170¢ oudvag, Pascal xon Leibniz,
UNYOVIKES VTOAOYIGTIKEG OPLOLOUNYAVES
= OTOYELMOELS aPOINTIKEG TPAEELG

- 1830-1840, Babbage, “avaivtikn unyevn”
= LoYGaplOLOL, TPIY®VOLETPIKEG GUVOPTNOELG

- 1880-1890, Hollerith, pmyavn pe dudtpnreg
KOPTEG Y10 TNV OVTOUOTOTOINGCN TV EKAOYDV

X. ZGyos, N. Hanacmiopov I 165 Hi oV Y.

Ewoayoyn (xi)

¢ KotaoKeun vroAoylotdv

» 1920-1930, Bush, nAextpixn (avoroyikn)
VTOAOYIOTIKTY HNYOVT = SLOPOPIKES EEICMTELS

« ~1940, Zuse, nhextpovikn (yneokn)
VITOAOYLIGTIKT] UMYV
= TPOYPOLILEL KOl SESOHEVOL, YOPLOTA

» 1945-1950, povtéro von Neumann
= TPOYPULLLLO. KO OEGOUEVDL, OO KOVOD

« 1950-omepa, paydaio ovaxTuén ™G
TEYVOLOYIOG TOV NAEKTPOVIKMV VITOAOYIGTOV
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Ecayoym (xii)

¢ KotaoKevn vroAoylotdv

Ewcayoym (xiii)

@ Mnyovikoi vToAoYIeTOV

1952- main frames IBM 650, 7000, 360 « Tom Watson, IBM, 1945
1965 mini computers DEC PDP-8 O k6006 ypeldletal TEPITOv 5 VTOLOYITTES
« Gordon Moore, Intel, 1965
1977- personal computers Apple Il H moxvéuo. tov R
1981 IBM PC hardware ora
d e A0KCA. 3 MOORE'S LAV 10,000,000
1983, 1984 Apple: Lisa, Macintosh > O:f s
KDKADUOTO 1,000,000
1985— internet oimlaoialetar
1990~ world wide web st s y/
2000 PDA, smartphones, cloud, «.Ax. /
W http://www.intel.com/research/silicon/mooreslaw.htm
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Ewcayoyn (xiv) Ewcayoyn (xv)

@ OgpéMo TG TANPOPOPIKNG
« MobOnpotikn Aoykn
» AploTOTEANG: GLAAOYIGHOL
A A—>B

modus ponens)
a4 (

« Evikeiong: a&iopatikn Oeopio
« Apyéc 200v oudvo, Hilbert
= a&lopa, Oedpnuo, Tomk arddeEn

¢ [Ipoypoppo tov Leibniz:
Bepehioon TV paOMpOTIKOY
» YADGGO yia Oda T pobnuatixa
« Beopia
« ovvemg (consistent) kot TAnpng (complete)

AAr—A avtigoon

¢ I'\dooca
o TPOTUCLOKOG AOYIGHLOG

(Boole, De Morgan, Frege, Russel)
NGBSy

o KOTNYOPNUOTIKOG AOYIGUOG =]
. Z6yog. N. Hanacmdpov Ip 116G HA v Y: 15 X. Zyo, N. Momaomopov Tpoy o5 H. v Ynoroyiote 16
Ewcayoyn (xvi) Ewoayoyn (xvii)
¢ BOcopia @ ZVVETELD KO TANPOTNTOL

« Xvvorobewpia, Cantor, Frege e
« TTapado&o tov Russel

AcA — AgA
AgA — AeA

A={x|xex}

o Al\eg Bswpieg ovvorav (ZF, k.Am.)

o Aleg Bewpieg yia T Beperioon Tov
pobnpotikov (Bsopio cuvapTHoewy,
KOTNYOPL®OV, K.AT.)

« 1920-1930, mpoomdfeteg yio amdoeEn
GUVETELNG

X. ZGyos, N. Hanacmiopov p 165 Hi oV Y.

« 1931, Godel, Oempnpiar P TANpOTHTOG
= 0gev Elvol SLVOTOV VO, KATUGKEVOGTEL
GUVETIG Ko TANpNG Oswpia g aplOunTikng

. 1936, TUring, ameipn Tavia
" o|1|1]|0
= | amoKpiotHeg / [ [o] ‘\ o] T1
(undecidable) mpotdaoceic KepaAn
= pnyovi Turing,
VTOAOYIGILOTN T odomy
(eowTePIKn
kardoraon)
X, Zayo, N. Momacmopon Ilpoy oG HA v Ynohoyloth 18




Ecayoym (xviii)

¢ Mn mnpotnta (incompleteness)
« David Hilbert, 1862-1943
» Kurt Godel, 1906-1978 (aocitia)
« Ao&Ladng
« Incompleteness: a play and a theorem
* O Ogiog IMérpog kou n ewkacia Tov Goldbach
o [Mamadnunepiov
 To yapdyero tov Turing
- Hoffstader
« Godel, Escher, and Bach

Ewoayoym (xix)

@ KAdoo1 tng mANpoQoptkig
o AlyOplOpot ko SopEg OdoUEVMV
« [Adooeg TpoypapLOTIoHOD
o ApYITEKTOVIKN DTOAOYIGTAOV KOl SIKTOOV
« Apuntucoi kot GLUBOALKOT VITOAOYIGHOL
« Agrtovpykd cuoTiaTa
» MebBodoloyia — Texvoroylo AOYIGHIKOD
« Bdoeig dedopévmv kat Staygipion TAnpopopidv
o Teyynt vonosvvn Kot pOUTOTIKN
« Emowovia avOpdmov — vroloyiom

. Z6yog, N. Handomdpov I 16 HA v Y 19 £. Zéyos, N. Monaomopov Tpoypay o5 H v Ynoroyioté 20
Eoayoym (xx) I'\OooEC TPOYPOUUUOTIGHOD (i)
¢ Ymohoylotng ¢ '\oooa pnyovng
« emelepynomg 0110110 11011011
o Vi devbuvon  evion

o GUOKEVEG E16000V/EEOS0V
¢ 1510t TEQ

o OVTOWOTO YWPIG EEVLTVAOOL

o UEYGAn TovTNTOL

« axpifea oTIg TPALELG

¢ Xoppolikn yhdooao (assembly)
label: add ax, bx
devuvon  TpaEn dedopLEva
¢ IN\dooeg yopmhod Kot VYNAOD ETTESOV
¢ Yhomoinon YAOGG®OV TPOYPOULATIGLOD
« petayhottiomg (compiler)
« depunvéag (interpreter)

Idooeg TPOYPAUUATIGHOD (i) I'\dooeg TPOYPAUUATIGHOD (iii)
@ Kuptotepeg YAOOGES, 10TOPIKE 4 Pascal
« Niklaus Wirth (1971)
1950 « MAdooa yevikoh ckomob (general purpose)
1960 FORTRAN, LISP, COBOL, Algol, o ZVOTHUATIKOS KO SOUNLEVOC TPOYPOUUATIGLOG

BASIC, PL/I
1970 Pascal, C,

Smalltalk, Prolog, ML, Logo
1980 C++, Modula-2, Ada, Perl
1990 Java, Python, Ruby, Haskell, PHP
2000 CH#, ...

X. ZGyos, N. Hanacmiopov p 165 Hi oV Y.

*C
« Dennis Ritchie (1972)
» 'evikod okomoy aAAd YoUNAGTEPOL EMTEGOV
« [Ipoypappatiopndc cuopdtoy
o C++

« Bjarne Stroustrup (1983) p - h e-l p

« ['evikoy 6KOTOD, OVTIKEYLEVOGTPEPTS
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#include <stdio.h> |

int main () { #include <stdio.h>
printf ("hello

N int main () {
printf ("world

printf ("hello world") ;

Acknoelg (i) Aocxkroeig (Pascal) (i)
#include "pzhelp" program Hellola (output) ;
begin
PROGRAM { iteln('hell 1d')
WRITELN ("hello world") ; ';n ein{’'he_.10 wor
} #include "pzhelp" e program Hellolb (output) ;
begin
PROGRAM { 5
WRITELN ("hello", "world"); engrlteln('helh ty MEEel)
1 .
#include "pzhelp" Erogram Hellolc (output) ;
egin
PROGRAM { write ('hello '); writeln('world')
WRITE ("hello "); WRITELN ("world") ; end.
} #include "pzhelp" program Hellold (output) ;
FROG { begix'.‘t 'hell 1d') ; itel
WRITE ("hello world"); WRITELN() ; ot E(elle weElel) ; ozl
. Zéyog, N. T1 t ¥. Zégog, N. Tomaomopon Tpoy oG HA v Y 26
Aocxnoeig (C) (i) Acknoeg (C++) (i)
#include <stdio.h> #include <iostream>
. . using namespace std;
int main () {
intf ("hell 1\ ey int 9 - 5
Print? ("heliguenl e int main [Yincluge <iostream
L . using namespace std;
} int main () { } . .
printf("hello " "world\n"); int main () {
return 0;

- —c~aut << "hello " << "world\n";
#include <iostream>

using namespace st -
#include <iostream>
using namespace std;

int main () {
cout << "hello

cout << "world\j int main () {
return 0; printf ("\n") ; } cout << "hello world";
} return 0; cout << endl;
} }
. Zéyog, N. Homaomopov Ip 16¢ H v Y 27 %, Z6y05, N. Hanaomipon Tpoy 6c H v Yrohoy 28
Avo AOyw Y100 70 #include <pzhelp> Aocknoelg (i)

#include <iostream>
using namespace std; )

int main ()] {

} 1 n "
[cout << "hello world" << endl; | #include "pzhelp
PROGRAM {
} hello(); hell PROC hello() {
; h:llg() 7 h:ll WRITELN ("hello world") ;
Amin C++ : , ; }
[#1nc1ude pzhelp }- e (
{ ProGRAM int i;
{ WRITELN ("hello world"); | FOR(i, 1 TO 20) hello();
} }
C++ & pzhelp
. Zéyog, N. Homaomdpov I 16¢ H v Yrohoyiotd 29 3. Z6yog, N. Hanaomipov Tpoy 65 HA v Yrohoy 30

#include "pzhelp"

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




#include <iostream>
using namespace std;
void hello() {
cout << "hello world\n";

IEI }

int main() {

}

hello() ;

for (int i =

} #include <stdio.h>
int main() {| using namespace std;
) hello(); W yoid hello() {

cout << "hello world\n";

i< 20;

it+)

. ZGyos, N. Hunacmopov Tp 165 Hi

Aocxkroeig (Pascal) (i) Acknoeig (C) (i)
program Hello2 (output) ; #include <stdio.h>
procedure hello; void hello() {
begin printf ("hello world\n");
writeln('hello world') }
end; : :
! i i 1 < .h>
P program Hello3 (output) ; ln;eTi:?;{ é #l?c CED SN
; var i integer; Ne void hello() ({
hello; hellq < return 0; printf ("hello world\n") ;
end. procedure hello; }
begin . .
writeln('hello world') int main() {
end; for (int i = 0; i < 20; i++)
begin hello() ;
for i := 1 to 20 do hello ' o U
end.
. Zégog, N. Tomaomdpov it 16g H 31 3. Z6yo5, N. Hanaomipon Tpoy 6 HA v Y: 32
Aocknoeic (C++) (i) Aocknoelg (iii)

#include "pzhelp"
const int n = 20;
int i;
PROC num_hello() {
WRITELN (i, "hello world") ;
}
PROGRAM {
FOR(i, 1 TO n) num hello();
}

¥. Zéggog, N. Tlomaomopov Tlpoy oc H. v Y

34

Aocxnoeig (Pascal)

program Hello4 (output) ;

20;
integer;

const n =
var i

procedure num hello;
begin
writeln(i, '
end;
begin
for i :=1 to n do
num_hello
end.

hello world')

X. ZGyos, N. Hanacmiopov I 165 Hi oV Y.

Aocxnoeig (C)

(iii)

#include <stdio.h>

const int n = 20;

int i;

void num hello() {

printf ("%d hello world\n",
}
int main() {
for (i = 1; 1 <= n; i++)
num_hello();
return 0;
}

i);

¥, Zégog, N. Tomaomopov Tpoy 65 Hi v Yrohoy
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Aocinoeig (C++) (iii

)

#include <iostream>
using namespace std;

const int n = 20;
int i;

Aoknoelg (iv)

#include "pzhelp"

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

writeln ('Give number of greetings ',

}

void num_hello() { PROGRAM {

cout << i << " hello world\n"; int n, i;
} WRITELN ("Give number of greetings",
int main() { "then press <enter>:");

for (i = 1; i <= n; i++) EOZ(BEAg—;gT(;;h SR

num_hello() ; } ld n erol)

}

. Z6yog, N. Handomdpov I 16 HA v Y 37 £. Zéyos, N. Monaomopov Tpoypay o5 H v Y 38
Aoxnoeig (Pascal) (iv) Aoxnoeig (C) (iv)
program Hello5 (input,output) ; #include <stdio.h>

var i,n : integer; void hello() {
procedure hello; printf ("hello world\n") ;
begin }
writeln('hello world') int main() {
end; int n;
begin

printf ("Give number of greetings "
"then press <enter>:");

'then press <enter>:'); scanf ("%d", &n);
read(n) ; for (int 1 = 0; i < n; i++) hello();
for i := 1 to n do hello return 0;
end. }
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Ackroeig (C++) (iv) Acknoelg (v)

#include <iostream>
using namespace std;

void hello() {
cout << "hello world\n";
}

int main() {
int n;
cout << "Give number of greetings "
<< "then press <enter>:";
cin >> n;
for (int i = 0;

i < n; i++) hello();
}

X. ZGyos, N. Hanacmiopov p 165 Hi oV Y.

4

#include "pzhelp"

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

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

if (n < 0)

WRITELN("# is negative");
else

FOR(i, 1 TO n) hello();

}

¥, Zégog, N. Tomaomopov Tpoy 65 Hi v Yrohoy
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Aocinoeig (Pascal) (v)

program Hello6 (input,output) ;
var i,n integer;
procedure hello;
begin
writeln('hello world')
end;
begin
writeln ('Give number of greetings ',
'then press <enter>:');

Aocxnoeig (C) (V)

#include <stdio.h>
void hello() {

printf ("hello world\n");

}

int main() {
int n;
printf ("Give number of greetings "
"then press <enter>");
scanf ("%d\n", &n);

readln(n) ; if (n < 0)
if n < 0 then writeln('# is negative') printf ("#is negative\n") ;
else for i := 1 to n do hello else
end. for (int i=0; i<n; i++) hello();
return 0;
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Aoxnoeig (C++) (v) Aop ToV TPOYPAUUATOS
#include <iostream> #include "pzhelp"
using namespace std; PROGRAM emKepalida
void hello() { {
cout << "hello world\n";
} REAL r, a;
int main() { onrdoeis
int n; ey : .omy .
cout << "Give number of greetings " EEIZEIRCISE )
<< "then press <enter>"; r = READ REAL();
cin >> n; = * * -
if (n < 0) a 3.1415926 r r;
printf ("#is negative\n"); WRITELN ("The area is:", a); EVIOAES
else
for (int i = 0; i < n; i++) hello():; } oo = block
}
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ZOVTOKTIKG SorypOpLpLoTo: AnAooelg petafAntov (i)

[eprypdpovv T 6VvTaLn TUNUATOV TOV TPOYPULLLITOS

télog
s

program ‘

: / 4-{ header }—-{ block }—‘»/
0 6vouo | / >< / =
ovT00 TOV | | 0pal. kovtia:
opiGerar | \opxi| | Pén: | wempdywva kovud: | ypdgoviar
e opiCovv | | amauitoby eifynon | axpiferc étor |

) gE1pd |

header .new// /
—{#include | {"pzne1p" [ [ | [ procRam | -

block

declarations H statements

X. ZGyos, N. Hanacmiopov I 165 Hi v Yrohoyiota 47

o peTOAPANT: Evo «KOLTI» TNG LYAUNG TOV
VTOAOYIGTN OTTOL UToPEl VoL amobnkevTel
Hio TANPoPopio (Eva SESOUEVO)

» OTO TUNLLO SNADCE®Y 0pilovpe OAES TG
HeTaPANTEG TOV XPNCULOTOLEL TO TPOYPOULLLLL

« Yo kGOe petaPint opifovpe T0 GVOud TG
Ko ToV TOTo TS, dNA0dn To medio Tmv
TIL®V TOL UTOPEL VO TTOPEL 1) LETOPANTY

int i;

. Z6y0s, N. Hanaomopov Ipoy 6 H: v Yrohoytota 48




AnAdoelg petafAntodv (i)

¢ Amhoi ToTot petafiAntov

« int axépaiot apifuoi 0,1,-3

« REAL rpayuatikoi opiOuoi - 3.14

« char XOPOKTHPES 'a’

« bool AOYIKES TIUES true, false

@ AMhoon TEPIEoOTEPOV HETAPANTOV

int i, j, k;

REAL x, y; char ch;
bool changed;
. Zéyog, N. Homacmipon 1 16 HA v Y:

49

2VVTOKTIKG OtoypappaTo, Eova

© AVOAVTIKOTEPO GUVTOKTIKO OLAYPOLLLLOL V10!
10 odpa (block)

block

o

X, Zégog, N. Tomaomopov Tpoypay 6 Hi OV Yrohoyiota 50

Zyolo

@ Miog 1 TEPLOCOTEP®V YPOHILDYV

REAL x, y; /* ol ouvretaypéveg
ToU Kévtpou */

REAL r; // n axtiva

¢ I'pdoovrar (oxedOV) TAVTOL KOL 0yVOOUVTOL
07O TOV UETAYAMTTIO

4 Bonbolv ot Kotovonomn Tov KOJKo,

. ZGyos, N. Hunacmopov Tp 16c Hi oV Y.

Tt onpaiver opBd Tpdypoppa (i)

¢ Xvvtoktikn opfomTo
s TO TPOYPOLULO TPETEL VOL VITAKOVEL GTOVG
GUVTOKTIKOVG KOVOVES TG YADGGOG
TPOYPOLUOTIGHOD
¢ 2uVToKTIKG 6QaipoTo ot C++
» gupaviovrar 6tov dev IKOVOTOLOUVTOL TO
GUVTOKTIKG O10YPOLLLLLOTOL
TOPAOEY 0L
{ PROGRAM } )WRITELN; ("hello world"

£, Ziyog, N. Tomaomopov Tpoy 6 H: v Yrohoyiota 52

Tt onpaivel opBoé Tpodypappa (i)

¢ Nonpatikn opfotnta
o TO TTPOYPULLLLOL TPETEL VO, VTTOKOVEL TOVG
VOTLLOTIKOVG KAVOVEG TG YADGGOG
TPOYPOLUOTIGHLOD
¢ Nonpoatikd cedipote otn C++
o EGQUALLEVN YPNON TEAECTOV

B o
« YpNoN HETAPANTOV Ywpic dSNAmoN
nEn:, 9
n=2a5F 3%
. Z6yog. N. Hanacmdpov Ip 116G HA v Y

T1 onuaivel opho6 TpodypoLpa (iii)

€ ZnHoclohoyikn ophoTnTOL
o 0TOWV TO TPOYPOLLILO. EKTEAETTOL, TPETEL VOL
KAvel akpmg onTo Tov BELovLLE Vo Kaver
¢ Xnuooctloloyikd oedaipata ot C++
o TPOEPYOVTOL OO TNV KOKN Gyedioom 1 TNV
KOK1 VAOTOINGN TOV TPOYPEUILATOC
« 0Vt Ta opaipato ovopdlovtor cuvibwg bugs
ko 1 dredikacio eEdherymng Tovg debugging

x1 = (-b + sqr(b*b-4*a*c))/(2*%a);
| sqrt | diaipeon ue |
e T 0 unoty |
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Tt onpaivel opBoé Tpodypapa (iv)

¢ O LETOYAMTTIOTAG UTOPEL VO EVTOTTIOEL GE
£va TPOYPaLLe TNV VITapén
o GUVTOKTIKOV GOOAUATOV
o VONLLOTIKOV GOOAUATOV
¢ Tundvel KotdAn Ao LNVOROTe COAALUTOS
4 O mpoypapaTioTng eivarl vTevBVVOC Yo
o ™ 010pOwon TV TUPATAV®

« TOV EVTOTIOUO Kot 1 S10pHon
O LLOGIOAOYIKDOV COOAULATMV

X. Zéyos, N. Hanaomipov 1 16c Hi oV Y.

2VVTOKTIKG OtoypappaTo, Eova

identifier
¥ letter

7e(0, Kau Kepodola ypouyuaTo:
EIVOL O1O.POPETIKA)

letter
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SVVTOKTIKG 0100y POLLUOTO, OVOLOPOLLKE,

@ [Tolivopopo M KopKIvIKY GUIBOAOGELPA:
drafaletor To 10 amd aploTePd TPOG TaL
de&id kot avtiotpoga: madam, 13431

¢ [ToAivopopa e ahoapnto {0, 1}

AvdaBeon Tiung o€ petafintm

@ Iopodeiypoto avadécewv
n=2;
pi = 3.14159;
done = true;
ahed="""bY

palindrome F% counter = counter + 1;
) . ( x1 = (-b + sqgrt(b*b-4*a*c))/(2*a);
1
. Z6yog. N. Hanacmdpov Ip 116G HA v Y: 57 X. Zyo, N. Momaomopov Tpoy oG HA v Yohoyiotd 58

"E€odog otnv 006vn (1) "E€0dog otnv 006vn (i)
®'E&odoc oty 006V ®'E&odoc oty 006vn i

WRITELN ("Hello world!") ; x =6; 3*x-1 = 17

WRITELN ("Hello", "world!"); WRITE ("x") ; x* (x+1) = 42
#'E£0d0g yopig alhoyn ypoarng SRRl

WRITE ("Hel") ; WRITE (x) ;

WRITELN () ;

WRITELN("1lo", "world!");

X. ZGyos, N. Hanacmiopov 1 165 Hi oV Y.

WRITELN ("3*x-1 =", 3*x-1);
WRITELN ("x* (x+1) =", x*(x+1));
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"E€0dog otnv 006vn (iii)

Eicodog amd to TAnktporoylo (1)

®'EEodoc otnv 006vn ¢ Eicodoc amd o TAnKTpoAOY10
WRITE (4) ; 42 n = READ INT();
WRITELN (2) ; 42 r = READ REAL() ;
WRITELN (4, 2); 666 c = getchar();
¢ 6 66 . ; :
B TE(0), ¢ Eic080¢ 06 10 mANKTPOAGYLO Kot
WRITE (6) ; S16 : : ,
pacio péEpt To TEAOG T o
A SKIBP LuI NEu (3 G NG YPaUiG
WRITE (6, 6); 7 A
WRITELN (6) ;
. Zégog, N. Tomaomdpov g 16g H v Y 61 3. Z6yo5, N. Hanaomipon Tpoypapporiopdg HA v Yrohoy 62
Eic0d0g amd to mAnktporoylo (i) Eic0d0g amd to minktporoylo (iii)
PROGRAM { PROGRAM {
REAL r. a: int first, second, result;

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

a = 3.1415926 * r * r;
WRITELN ("The area is:", a);

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);
}

. Zéyog, N. Homaomopov Ip 16g HAextpovikay Y: 63 %, Z6y05, N. Hanaomipon Tpoypay 16¢ HAsxtpoviay Yrok 64
Eicodog oo to TAnktpordylo (iv) Eicodog amd to TAnktporoylo (v)
¢ AmoOnkevtikoc yopog (buffer) PROGRAM {

» mopepforreton peTah Tov TANKTPOAOYioV
KOIL TOV TPOYPAUUOTOG

« gKkel amonkebovTon TPoSWPVE To dEdOUEVL
OV TANKTPOAOYEL 0 ¥PNOTNG LEYPL VOL
SPACTOVV OO TO TPOYPOULLLLOL

» M eloaywyn oto buffer yivetor pe to mémpo
TOL TAKTPOL enter

« apyka o buffer etvar kevog

X. ZGyos, N. Hanacmiopov 1 165 Hi oV Y.

int first, second;

WRITE ("First: ") ;

first = READ INT();

WRITE ("Second: ") ;

second = READ INT();

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

X, Zayo, N. Momacmopon Ipoypayy oG HA v Ymoh
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Eicodog amd to TAnkTporoylo (vi)

¢ IIpot ektéleon mapadelypLotog

First: 3J
Second: 6.
Result: 9

© Aghtepn extélEoT) TOPASELYLATOC

First: 3 6.
Second: Result: 9

X. Zéyos, N. Hanaomipov 1 16c Hi OV Yrohoyiota 67

Eicodog amd to TAnktporoylo (vii)

PROGRAM {
int first, second;

WRITE ("First: ") ;

first = READ INT();

SKIP_LINE() ;

WRITE ("Second: ") ;

second = READ INT();

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

3. Zéggoc, N. Tamaomopon Hpoypaypomiopog HA v Yrohoy1otd: 68

Eicodog amd to mAnktporoylo (viii)

¢ [Ipodtn ektéheon mapadeiylaTog
Fawsty.> 3.1

Second: 6.
Result: 9

& Aghtepn exTéLEOT TOPASELYLATOC

First: 3 6.

Ap1OuNTIKEC TOPACTACELS (i)

@ AT\éG mapaoTAGELG
« oT00epéc Kot petaPAntég
& Amhég mpaselg

« Tpdcbeon, apaipeon + -

*

o TOAAOTAOGLOGOG

Loy « Olaipeon TPayHOTIKOV oplOUOV /
Result: 9 » TAIKO aKépatag daipeong / mpoooyij!
» VITOAOUTO OKEPOILOG SlaipeEOT|S % MOD
» TpOoHLLO 4=
. Z6yog. N. Hanacmdpov Ip 116G HAektpoviky Yrohoyiota 69 X. Zyo, N. Momaomopov Tpoypay 160G HAektpoviky Yokoyiota 70
Ap1OuNTIKEC TOPAGTACELS (i) Ap1OunTIKES TOPACTACELS (iii)
¢ [Topadelypota ¢ [IpotepatdTnTO TELECTMOV
«1 + 1 — 2 tomov int o W.). 543*x-y = 5+ (3*x)-y
1.0 +2.0 — 3.0 timov REAL # [1poceToIpIoTIKOTNTO TEAEGTOY
el + 3.0 — 4.0 7tonov REAL Sy -yl e gyt
S/ 2 — 2 axépato TAiko S et = 2
«5 % 2 — 1 QKEPOILO VTTOAOLTO #2£1pd extédeong TV TpaLewy
50/ 2 — 2.5 dwipeon REAL » Kabopiletar ev puépet amd TV TPOTEPULOTNTA
«5.0 % 2 SN amayopevetor! KO TNV TPOGETOUPIGTIKOTTO TOV TEAEGTAOV

¢ [Ipoypotikn Swipeon peta&y axepoinv;

int x=42, Y=17;W‘RITE(/ y )i
: e b ke 71

X. ZGyos, N. Hanacmiopov I

o YEVIKA OP®G E0pTATOL 0O TNV VAOTTONGN
o LY. (x+1)*(y-1)
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A0OYIKEC TOPUCTACELS (1)

A0YIKEG TOPUGTAGELS (i)

@ Xuykpicelg @ [Tivakeg aAn0elog Aoyikdv TpaEemy
s 160TNTO, OVICOTNTO. Ll AND OR
i b = a |IB o q . g |2 % q
o UEYOADTEPO, LIKPOTEPO Si< P qd p qd
. ; oy ’ , false | false| false false | false| false
o LEYOADTEPO 1) 100, LIKPOTEPO 1] 16O >=, <=
£ ¢ false | true false false | true true
’AOYLKSQ npaialg true | false| false true | false true
» o0Cevén (kor) && AND true | true true true | true true
« 316Cevén (M) [ OR o0evén NOT p d1alevén
« Gpvnon (Oxv) ! NOT P 'p
false true
true false (IIPAION
. Zégog, N. Tomaomdpov Tpoy 16g H v Y 73 X. Zéyoe, N. Tlaraomipov Tpoypapporiopdg HA Oy Yrohoytotd 74
[potepordta TEAEGTOV (i) [potepordotn o TEAEGTOV (i)
Teleom e Llpoceraipy ¢ I[potepoudtnro TEAEGTOV
GTIKOTNTO
+ - | NOT TPOGN L, AOYIKT| Gpynon — « ). NOT p AND q OR
* / % MOD| molamlooiocpdc, Staipeon opLoTEPQ = ((NOT p) AND q) OR r
+ - mpdobeon, apaipeon OpLoTEPS. s M.). x>3 AND NOT y+z== Adfoc!
< <=>=> ooyKplon OpIoTEPG. = (x>3) AND ((NOT y)+z)==5)
= s Lloiula) ) 0pLoTepd. o T). x>3 AND NOT (y+z==5) 6WoTO
&& AND Aoy o0levén aploTEPQ = (x>3) AND (NOT ((y+z)==5))
|| ORrR Aoyucr] S16Lgvén aplotepd
EMAVQ: LEYOA TPOTEPOLOTHTO + Orav dev Siufma GiVOPPOl, d¢ BM?“TH Y
Kb wKpif mpotepaibTTa. xpnoponolodpe emmiéov mapevOEceis!
. Zéyog, N. Homaomopov Ip 16g HAextpovikay Y: 75 %, Z6y05, N. Hanaomipon Tpoypappotiopds Hhextpovikiy Yrohoyiotd 76
2OvToén mopacTAGEDY ) 2OvToaén TopacTAGEDY (i)
@ Z100epéc © MetafAntéc (amAés)
unsignod_integer simple_variable
° - identifier
l digit I
non e St simple_variable @ expression
unsigned_mamber
O @ AplBpnTiKég TopacTACELS
° arithmetic_expr
= @ O
o= e 2
unsigred intzger arithmetic_expr
®
arithmetic_torm }w
. Zéyog, N. Homaomdpov i 16¢ H v Y 77 3. Z6yog, N. Hanaomipov Tpoypappomiopdg HA v Yrohoytotd 78




Xovtaén TopaoTicE®V (iii)

© ApBpmtikoi 6pot Kot TapayovTes

arithmetic_term
)
24
©)
arithmetic, factor
arithmetic_factor

X. Zéyos, N. Hanaomipov 1 16c Hi OV Yrohoyiota 79

2HvToEn TOPUCTAGEDY (iv)

© AoyiKég mapOaoTAGELS Kot POl

logical_expr
egeiewr (D)
logical_term |—>

logical_term

©
{ logical_factor |—>

3. Zéggoc, N. Tamaomopon Hpoypaypomiopog HA v Yrohoy1otd: 80

Zovtaén TopoacTioE®V (v)

@ Aoywol mapdyovteg

Iogleal_factor

Aouég eréyyov

© Tpomomolovv T Ge1pd EKTEAEGNG TV
EVIOADV TOV TPOYPALIOTOG

® O1 EVTOLEG PLGLOAOYIKA EKTEAOVVTOL KOTAL
GELPA OO TNV PN LEXPL TO TELOG

@ Me 115 douég ELEYYOL emTLYYAVETOL:
+ 0LOBOTOINGT] EVIOADV
o EKTELEGT EVTIOA®V VTTO GLVOTKT
o EMOVAANYN EVIOADV

£. Zégos, N. Taaombpoy p 165 HhektpovikGy Yrohoyiotd 81 %. Ziyos, N. Tomaomopou Tpoypaptorioyos Haextpovikéy Yrohoyioto A
AoyKa doypappaTo pong (1) A0oyKa SoypappaTo pong (i)
O ¢ Apyn kot Téhog D ¢ Agrrovpyia
£160000/E000V
<:> @ OAOKANpEG AetTovpyiec N
dradikacieg
l:l & Amhéc evtolég
¢ Enavéinyn (Bpoxog)
¢2‘0 ¢ Eleyyog cuvOikng

X. ZGyos, N. Hanacmiopov 1 165 Hi v Yrohoyiota 83
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2HvOen evtoAn (1)

¢ Opodomoinon ToAL®Y EVIOA®V o€ Ui
@ XpNoiun 6€ GUVOVOGHO e GALES OOUES
€ ZUVTOKTIKO OLGyPOLLLLOL

XovOetn evion (i)

¢ [Tapadeiypota

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

€ ZUVTOKTIKO S1ypapLiLoL

if, stot

orolE=a o=

@ A0YIKO S10rypOLLLOL

}
{
block a=2; b=3;
d local_declaration b d statement b { c=3;
—(0 O WRITE(a, b, c);
}
WRITELN () ;
}
. Z6yog, N. Handomdpov I 16 HA v Y 85 £. Zéyos, N. Monaomopov Tpoypappationég Ha v Ynoroyioté 86
Evtol if (i) Evtol if (ii)
¢ Extéleon eviolov vd cuvOnkm ¢ Iopoadeiypoto

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

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

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

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

. Z6yog. N. Hanacmdpov Ip 160G HAektpovikay Y: 87 X. Zyo, N. Momaomopov Tpoypay 160G HAektpoviky Yokoyiota 88
EvtoAn if (iii) EvtoAn if (iv)
o Iapadeiyporo ¢ [apadeiypata (cuvéyeio)

if (year % 4 == 0 AND if (x % 2 == 0) WRITELN ("&ptiog") ;
year % 100 !'= 0 OR else WRITELN ("neptttédg") ;
year % 400 == 0 AND if (x > y) WRITELN ("képdioa") ;
year % 4000 !'= 0)

WRITELN ("To étog", year,
"givaL dioekto!") ;

X. ZGyos, N. Hanacmiopov 1 165 Hi oV Y.

else if (x < y) WRITELN("képdiLoeg") ;
else WRITELN (" toonaAia") ;

TO TOPOKATE EIVOL IGOODVOLLO GAAG YEIPOTEPO:

It (x >.3) WRITELN ("képdiLoa") ;
if (x < y) WRITELN ("xépdiLoeg") ;
if (x == y) WRITELN (" toonaAia") ;
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EvtoAn if (V)

#'Evo else avTioTOl)El 6TO TANGLESTEPO
TPONYOOLEVO if OV Ogv ExeL NON
OVTIOTOLIOTEL 6€ AAAO else

¢ [opdaoderypo

if (x > 0)
if (y > 0)
WRITELN ("mpdto tetaptnuépto”);
else if (y < 0)
WRITELN ("tétapto tetaptnpépio") ;
else
WRITELN ("&fovag twv x");

EvtoAn switch (1)

¢ Extédeon vrd ocuvOnkn yio moAAEg
SLOPOPETIKEG TTEPITTMOOELG

¢ Ilpocpépeton m.y. avti Tov:

if (month == 1)
WRITELN ("Iavoudptiog") ;
else if (month == 2)
WRITELN ("®eBpoudptog") ;
else if ...

else if (month == 12)
WRITELN ("AexképBprog") ;
else
WRITELN ("dxupog upfvag") ;

. Z6yog, N. Handomdpov I 16 HA v Ynohoyiotd 91 £. Zéyos, N. Monaomopov Tpoypappationég Ha v Ynoroyioté 92
Evtoly switch (ii) Evtoly switch (iii)
¢ Iopadeiypoto ¢ [leprocdTepa TapadeiypLoTo
switch (month) ({ switch (month) {
case 1: WRITELN("Iavoudptog"); break; case 1: case 3: case 5: case 7:

case 2: WRITELN ("®eBpovdpiog"); break;
case 12: WRITELN ("AeképBprog") ; break;

default: WRITELN ("axupog¢ pfvag"); break;
}

. ZGyos, N. Hunacmopov Tp 16c Hi v Yrohoyiota 93

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

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

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

£, Ziyog, N. Tomaomopov Tpoy 65 Hi v Yrohoyiota 94

Evto\n switch (iv)

@ O1 pépeg HEYPL TV TPOTOYPOVIA

ro0; Xopig break

switch (month) {
case 1. seierr & ovveyiCei..
cage 2: jrra=srid ovveyilet..
case 3: r =r + ovveyilet..
case 4: r =r + ovveyilet..
case 5: r =r + ovveyilel..
case 11: ovveyilel..

H
o

H
+ +

case 12: ¢
}
ro=pxi=t day oty
WRITELN ("Mévouv", r, "pépeg!");

i,

ovveyilet...

X. ZGyos, N. Hanacmiopov 1 165 Hi v Yrohoyiota 95

Evton for

—~~
~

¢ Moabaive va petpam

PROGRAM { // counting
ant s
WRITELN ("Look:") ;

FOR(i ][ TO 10)
WRITELN (1) ;
}
@ T O)eg Tig Tpég @ Amd 1o 1 péypt

g petafintig i kot 1o 10
Exktéleoe Avénoe kot 1 - '
@ 0 SO0 @ ™y T g i e
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EvtoAn for (i)

¢ To FOR vrapyet povo oto pzhelp

421 C++ vrdpyel n evioan for
FOR(i, 1 TO 10) ...
glvo 1000HVaUo L
Por (i = 1% <= 10 R4y

EvtoAn for (iii)

r fo r L

¢ MoBaive vo petpao (Eava) 1
PROGRAM { // counting 2
int i; :
WRITELN ("Look:") ; 5
6

7

8

9

1

for (i = 1;][i <= 10;](i+4)

(WRITELN (i) /]
}

@ Eekivnoe tn petafinty i @ ‘Oco N T ™G i
omd Ty T 1 dev Eemepvad o 10 (\

Exktéleoe Avénoe kot 1 - '
Olome| @ oot | @) Exaviiapst

. Zégog, N. Tomaomdpov it 16g H v Yrohoyiotd 97 3. Z6y05, N. Hamaomipov Tpoypappotiopudg H: 98
Evtoly for (iv) Evto\n for (v)
s r r r o 240 = 1
¢®Moabaive vo petpdo (Eava) @ AVVALELS TOV dVO S
PROGRAM { // counting PROGRAM { // powers of two 2:2 = ¢
WRITELN ("Look:") ; int i P/ Tl
: A0l ST For i P = ; Ar _
for (int 1.— 1l; i <= 10; i++) FOR(i, 0 TO 10) { ;2 = :i
WRITELN (i) ; WRITELN (2, "~", i, "=", P); |5u0 _ 128
} 1 248 = 256
} 249 = 512
¢ H petafint i opifeton kKo pmopei va ) 2410 = 1024
ypnoorombet povo peécsa oto Bpoyo
Avaddoiwty: p=2!
. Zéyog, N. Homaomopov Ip 16g HAektpovikay Yrohoyiota 99 %, Z6y05, N. Hanaomipon Tpoypay 16g HAsktpovikay Yrnohoyiota 100
Evtoly for (vi) EvtoAn for (vii)
¢ I[lopayovtikd ¢ I[lopayovtikd Sive m:
N=1.%x'2 X 3% <A ol=1 PROGRAM { // factorial Give n: 4.
ant, nspalas 4! = 24
WRITE ("Give n: ") ; Give n: 7.
n = READ INT(); 71 = 5040
p=1; Give n: 12.)
FOR(i’ 2 TO n) 12! = 479001600
pP=p*i; Give n: 17.
WRITELN(n, "! =", p); 17! = -288522240
}
Yrepyeilion!

X. ZGyos, N. Hanacmiopov 1 165 Hi v Yrohoyiota 101

Avolloiwty: p =il
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EvtoAn for

(viii)

¢ BAénw aotepdKio

EvtoAn for (ix)

@ Ntopwo

FOR(i, 1 TO 5) { ok ok ok ok ok ok ok @ ot apipoi Tnyaivovv uéxprto N = 6
FoﬁégéEl("E?) ?0) L ©GVVOMKG 28 KOopudTLOL R
WRITELN () ; ek ke ok ok ke ok ok &1L yiveran yuo GAAEG m m
} khkkkkhkkkkk TluéC_"COU n’ H m m
FOR(1, 110 5) { - R R RN
FOR(j, 1 TO 2*i)
gl o e e NS MR MRS MRS
WRITELN () ; (- -B-.N- Q- R- -
. Zégog, N. Tomaomdpov it 16g H Yrohoy 103 3. Z6yo5, N. Hanaomipon Tpoypapporiopdg HA Oy Yrohoytotd 104
Evtoly for (x) Evto\n for (xi)

PROGRAM { // domino2
int n, count, i, j;
WRITE ("Give n: ") ;

n = READ INT();
count = 0;
FOR(i, 0 TO n)
FOR(j, i TO n) {
WRITELN (i, J):
count = count + 1;

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

Give n: 3.

o

WNNKHKRERKFEPROOOO
WNWNEFEWNR

3
Total 10 pieces.

¢ Axpiog i+1 koppdrio Exovv G
;s a | 1 with largest
oV appo 1 g peyorvtepo! 2 with largest
PROGRAM { // dominol 3 i e
int n, count, i; ;
WRITE ("Give n: ") ; 6
n = READ INT(); 7
count = 0;
FOR(i, 0 TO n) {
WRITELN (i+1, "with largest", i);
count = count + i + 1;

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

oL WNKHFHOo

} WRITELN ("Total", count, "pieces.");
}
3. Zéyos, N. Tlomaomopou g 16¢ HASKTpovikGy Yrohoy 105 X. Zégos, N. Tlardomopov Tpoypay 6c H by Yrohoytote 106
Evtoln for (xii) Evtoln for (xiii)

¢ Atya padnpotikd ég BAaTTovy.

O n+1)(n +2)

count:Zn:(i+1)=Zi= :

PROGRAM { // domino0
int n, count;

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

count = (n+2)*(n+l)/2;
WRITELN ("Total", count,

X. ZGyos, N. Hanacmiopov 1 165 Hi

Give n: 6./
Total 28 pieces.

Give n: 17.
Total 171 pieces.

Give n: 42.
Total 946 pieces.

"pieces.");

107

¢ Yrnoloyilovpe To 1510 pe 3 SL0UPOPETIKOVG TPOTOVG

count = 2"“2"1 - Z"“(H-l) o L2);

i=0 j=i

domino2 dominol domino0

@ T16oeg aplOpntikég mpaels kavovv;
¢ domino2: (n+1)(n+2)/2 mpocHiceig on?)
4 dominol: 2(n+1) npocOéceig o(n)
¢ dominoO0: 2 mpocbioeig, 1 modhamiaciacpog  O(1)
¢ Kalvtepo (ypnyopotepo) mpdypoyLpor:
ot pe TN HKpdTEPN duvaTH TOAVTAOKOTTO!
@ [16c0 oképtopo eyd / [16co «oréptetany o H/Y !

¥. Zéyoe, N. Toraomipov Tpoypay oG H Yrohoyiot® 108




EvtoAn for (xiv)

¢ Iopardayég: avEnon kot peimon

¢ FOR (i, lower TO upper)
for (i = lower; i <= upper; i++)
av lower < upper, o yivouv upper — lower + 1
EMOVOAYELS, OAMDS KoLptior

¢ FOR (i, upper DOWNTO lower)
for (i = upper; i >= lower; i--)
av lower < upper, 0a yivovv upper — lower + 1
EMOVOANYELS, OAMDS Korption

X. Zéyos, N. Hanaomipov 1 16c Hi OV Yrohoyiota 109

EvtoAn for (xv)

¢ IMoporhayéc: avénon ko petmon pe Ppo
¢FOR(i, 1 TO 20 STEP 3)
for (i =1; i <= 20; i += 3)
i maipver ig twég: 1, 4,7, 10, 13, 16, 19
$FOR(i, 100 DOWNTO 50 STEP 5)
for (i = 100; i >= 50; i -= 5)
i naipver tig Tipég: 100, 95, 90, 85, ..., 60, 55, 50

3. Zéggoc, N. Tamaomopon Hpoypapponiopuos HA v Yrohoyiotd 110

Evtoly for (xvi)

¢ Ewdikéc mepurtdoels: pio popd
FOR(i, 10 TO 10)
for (i = 10; i <= 10; i++4)
FOR(i, 10 DOWNTO 10)
for (i = 10; i >= 10; i--)

@ E1d1kég mepmtdoelg: Kopio popa
FOR(i, 12 TO 10)
for (i =321 <="110;7-3+¥F)
FOR(i, 10 DOWNTO 12)
for (i = 10; i >= 12; i--)

. ZGyos, N. Hunacmopov Tp 16c Hi v Yrohoyiota 111

Evto\n for (xvii)

¢ Koxn 10éa #1:
@ No oAralovpe tn petofAntm eréyyov
(.. pe avébeon) péca 6To GO0 TOV BPoOyov
FOR(i, 1 TO 10) {
AE (15 BYL 000
WRITELN (i) ;
}
¢ Agv anayopedetal, KOVEL OU®G SVGKOAN TNV
Katavonon v Bpoymv!

‘ for: cuYKEKPEVO, EK TOV TPOTEPOV YVMOGTO TA00G emavolyewy! ‘

3. Zégog, N. Homaombpov Tpoy 65 H v YTOAOYIOTE) 112

EvtoAn for (xviii)

¢ Koxn 10éa #2:

@ No odralovpe o (Gvo N KGTm) 6pto (7). 1e
avabeon) Léca 6TO0 GOUN TOL BPdYOL

n = 10;

FOR(i, 1 TO n) {
n=r // 1 yepotepo. n++;
WRITELN (i) ;

}

¢ O¥1e 0T amayopeHETAL, KAVEL OUMS
dVOKOAN TNV Katovonon Tov Bpoywv!

‘ for: CUYKEKPLUEVO, EK TOV TPOTEPMV YVMOSTO TA00G ETOvVOAWe®V!

X. ZGyos, N. Hanacmiopov 1 165 Hi v Yrohoyiota 113

Evroly while (i)

@ Bpoy0¢ 660 kavomoteitat o cuvOnkm

‘exnresslon

true

¢ Aoyiko didypapipio

€ ZUVTOKTIKO 16y pOULLLLOL
‘while_stmt

while expression @ statement |—>
I og Hx hv Ynohoylotd

X, Zégoc, N. Tomaomipon Ypay ¢H. 114




Evroh while (ii)

€ O op1BU6S eTaVOAYEDY YEVIKA dEV tvat
YVOOTOG EK TV TPOTEPMOV

# Av 1 ouvOnKN givar apyka Yevdng, o
Bpoyog teppatiletar ywpig vo exktereotel

Evroly while (iii)

¢ Avvapeic Tov dvo, Eava
PROGRAM { // more powers of two
ant i, -p7;
=1 :7a2=/0-
while (p <= 10000000) {

TO GO WRITELN(2, AU 00a 0
@ H pony ehéyyov umopei vo petafAndei pe tig Estid i ) ) 270 = 1
evioAéc break kot continue P =P 2rcz
i=i+1; 2°2 = 4
243 = 8
} IR
} 47 e 2422 = 4194304
Avolroiwn): p=2 2423 = 8388608
. Zégog, N. Tomaomdpov it 16g H v Yrohoyiotd 115 3. Z6yo5, N. Hanaomipon Tpoypapporiopdg HA v Yrohoy 116
Evtoh while (iv) Evton while (v)
¢ Anepoc Bpoyog ¢ Amelpog Bpoyoc, AyoTepO TPOPAVIG
PROGRAM { // line punishment PROGRAM { // another infinite loop %
while (true) ant, x-=+17 ™
WRITELN ("I must not tell lies"); while (x > 0) 59
} x = (x + 42) MOD 2012; 101
} 143
I must not tell lies 185
I must not tell lies .o
I must not tell lies 1991
AvoldloiwTy: To X givor Betikog kai 21
TEPITTOS AKEPOLIOG 0 gg
Araxomrovue éva mpoypouyo. e Ctrl+Cj Ctrl+Break
. Zéyog, N. Homaomopov Ip 16g HAektpovikay Yrohoyiota 117 %, Z6y05, N. Hanaomipon Tpoypay o Hi v Yok 118
Evtoln while (vi) Evtoln while (vii)
¢ Ilpwrtot apBpol Output p | t @ Méyiotog Kovog dapétng Tov a kat b,
PROGRAM { // primes § g g &vag omAOc alyop1Opog
antp;aty 5 5 z = min(a, b);
WRITELN(Z); 7 7 3 while (a %$ 2z !'=0O0ORDb % z !'= 0)
2 Ziarylly
FOL:(;_:,; TO 1000 STEP 2) { 11 3 C
i 2 997 9| 3
Whtlf :-P+M(2)[.J ol 11| 3 Avalroiwn: oev vrapyel oprOuog W > Z
it gy eltrast w): 3 7oV va. O10upel ko Tov a kot tov b
}
collaas Holvrlokdtnra: O(min(a, b))
}AvaMoiwm 7ov while: 7o p de dioupeirar 59;357; 99;

e kovévay opiiuo > 2 ko <t

=
B
©

X. ZGyos, N. Hanacmiopov 1 165 Hi oV Y.

X, Zayo, N. Momacmopon Ipoypay oG HA v Ymoh
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Evtoln while (viii)

@ Méyiotog Kovog dapétng Tov a kat b,
aAYOPIOLOGC LE OPOPECELS
« I6¢0 1: av @ >b 1ote ged(a, b) = ged(a—b, b)

while (a > 0 AND b > 0)
if (a >b) a=a - Db; else b =Db - a;
WRITELN (a+b) ;
o 2N XEWPOTEPN MEPIMTWOT), 1] TOAVTTAOKOTN T
givar tdpa O(max(a, b))

o X1 péom TEPITTMON OUME, AVTOG 0 AAYOPIOLOG

Evtoln while (ix)

@ Méyiotog Kowvog dapétng Tov a kat b,
alyopBpog Tov Evkdeion
» [6¢02: av @a>b 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) = ged(6, 16) = gcd(6, 4) =
gcd(2,4) =ged(2,0) =2
- gcd(282, 18) = gecd(12, 18) = ged (12, 6) =

£lvol KOADTEPOS TOV TPONYOVLLEVOD gcd(0,6) =6
« Iolvmhokdtnta: O(log(a+h))

. Z6yog, N. Handomdpov I 16 HA v Ynohoyiotd 121 £. Zéyos, N. Monaomopov Tpoypappationég Ha v Ynoroyioté 122
EvtoA while (x) Evto do ... while (i)
g ‘b_/ / god  Bpoyoc (1E T GUVONKT V0L OTOTIHATOL GTO

WRITE ("Give a: "); a = READ INT(); Tehog kabe emay@nyng
WRITE ("Give b: "); b = READ INT(); & Aoyiko ddypappia

WRITE("ng(", a, n,u’ b, n) =u),.
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) ; 7 ;
} (o) € ZUVTOKTIKO S1OYPOLLLOL
do_while_stmt
statement Hwhils)@ expression m
. ZGyos, N. Hunacmopov Tp 16 HAekTpovikiy Yriohoyiota 123 £, Ziyog, N. Tomaomopov Tpoypay 65 Hi v Yrohoyiota 124
Evto do ... while (ii) Evto do ... while (iii)

¢ O éheyyoc ¢ oLVONKNG YivETOL 6GTO TEAOG
KGO emavainymg (Kot Oyl oty apyn)

¢ To copa tov Bpdyov ekteheitan
TOVAGYIGTOV [Lio POpa

€ O opOU6G ETAVOAYEDY YEVIKA dEV vl
YVOGTOC EK TOV TPOTEPDV

¢ H pon eréyyov umopet va petafindet pe tig
eviolég break kol continue

X. ZGyos, N. Hanacmiopov 1 165 Hi v Yrohoyiota 125

¢ ApiBpoi Fibonacci
BIEn F =1
B -F +FE . vneN
07421, 2, 3,5/8,13.:21,34,55,89, 144,
233, 377, 610, 987, 1597, 2584, 4181, ...
¢ [IpoPAnpa: motog etvat 0 PeyaAdTEPOS
apBuds Fibonacci mov dgv veepPaivet to N;
F<n xou Fi,i>n

4 NB: H axolovBia Fibonacci givar av&ovoa

¥. Zéyoe, N. Toraomipov Tpoypay g HA v Yohoytoth 126




EvtoAn do ... while (iv)

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

Evtoln do ... while (v)

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

WRITE ("Give n: "); n = READ INT(); do { 8+.1
if (n <= 1) WRITELN(n); sum = 0; 9=
else { do { 17
previous = 0; current = 1; Give n: number = READ INT(); 6+
do { 13 sum = sum + number; 3+
next = current + previous; |Give n: 100. g0 Aymbdiar getiher (i ;i:j
previous = current; 89 while (symbol != '+' AND 5
current = next; Give n: 987. : symbol != '=');
} while (current <= n); g5l }whileds(oymbo e k)
WRITELN (previous) ; WRITELN (sum) ;
! } while (true);
} Avalioiwy; }
. Zégos, N. Momaomdpoy 1 1oc Ha v Y 127 X. Zéyoc, N. Tamaomopon Tpoypapporiopos HA oV Yrohoyioth 128
Evtolég break wat continue (i) Evtolég break ot continue (i)

¢ H break npoxaiet Tov Gueco (tpdémpo)
TEPUATIGHO EVOC BpOy OV

4 H continue npoympdet apéomg oty
EMOLLEVT ETOVAATYM £VOG BpOYOV

break stmt continue_stmt
O O

. ZGyos, N. Hunacmopov Tp 16 HAEKTpoVIKGV Y

129

¢ H atouyng ewcaoia...
‘Evog oilog pog padnpaticos woyvpileton 0t
yo. Kabe TpdTo aptduod p woydet:
(17p) mod 4217 # 42

¢ Oa tpoomadnoovpe va fpovue

aVTITOPadEy ot
@ AnAadn évov TpdTo aptBpd p TETooV OoTE
(17p) mod 4217 = 42

£, Ziyog, N. Tomaomopov Tpoypay 16 Hhektpovikiy Yrohoyiota 130

EvtoAéc break kot continue (iii)

© G0 TPOTOTOUCOVLE TO TPOYPOLLLLLOL
VTOAOYICLOD TOV TPOTOV AplOUdY

PROGRAM { // primes
ant p;
WRITELN (2) ;
FOR(p, 3 TO 1000 STEP 2) {
t = 3;
while (p MOD t !=0) t =t + 2;
if (p == t) WRITELN(p) ;
}
}

X. ZGyos, N. Hanacmiopov
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EvtoAéc break kot continue (iv)
PROGRAM { // prime conj
int p, t; av 1o p dev
FOR(p, 3 TO 1000000 STEP 2) { | . ™PUT%
v TPOYDPNCE
7 GTO EMOUEVO P

while (p MOD t != 0) t = t+2;

it (p '= t)[continuei}—

if ((17 * p) MOD 4217 == 42) {
WRITELN ("Counterexample:", p);

:
HoMG Bperg
} ovTmopadety Lo
} GTOUATNOE
} ‘ Counterexample: 95009 ‘
17 x 95,009 = 1,615,153 = 383 x 4217 + 42
¥. Zéyoe, N. Toraomipov Tpoypappomiopdg HA v Ynohoyiotd 132




Kevn evroln

¢ ZvppoliCetar pe éva semicolon
@ Agv xavel timota Otov eKTEAETTOL

Aoun Tov TPOYPAUATOS, Eova

¢ Movada kddwka  module
¢ Bploketon og Eexmprotd apyeio mpoyplpLoTog
¢ AnoteAgiton omo:

¢ IMopdoerypo ; 1 :
¢ dnhooelg otadepdv Kot TOTOV
if (x>4) { 7 ? ;
Ty ¢ MAOGELG KO OPIGHOVG VITOTPOYPOUULATOV.
X = x-5; @10V OpIopd €VOG (AmA0D) TPOYPALLILATOG
- // xevi evtoAn
} ‘module
et Lo}y [omm} o}
. Z6yog, N. Handomdpov I 16 HA v Y 133 £. Zéyos, N. Monaomopov Tpoypappationég Ha v Ynoroyioté 134
Ztabepéc (i) Ztabepéc (i)
@ Xav petafAnTég, aAAd: ¢ Iopoadeiypoto

¢ mponysitoar n AéEn-kAedi const
S VTOYPEMTIKN OPYLKOTOINCN
¢ amoyopeveTaL 1) ovadeon

const int N = 100000;

const REAL pi 3.1415926535,
e 2.7182818284;

const char SPACE = ' ';

const def ¢ Xp1fon avii 1oV 6Tabep®dV EKQPAcEDY
) &ny. FOR(i, 1 TO N)
o) o e () e ¢ [IpoxaBopiopéves otabepég
oy INT MIN, INT MAX
. Z6yog. N. Hanacmdpov Ip 116G HA v Y: 135 X. Zyo, N. Momaomopov Tpoy oG HA v Yohoyiotd 136
ZVVOVLUO TOT®V (1) ZVVOVLUO TOT®V (i)
@ Zav ONADGCELS LETUPANTOV, OAAG: ¢ ITapadelypota

@ mponysitoar n AéEn-kAedl typedef
@ 0L apyKoToinon
4 MADOVOLY OVOLOTO TV, O)L LETAPANTOV

type_def

typedef

X. ZGyos, N. Hanacmiopov im 16c HA oV Y.
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typedef int number;
typedef bool bit;
typedef REAL real;

¢ Xp1fon ovti TV TOTomV
number n;
bit b; real r;

¢ [Ipokabopiopévol tomot

4mn.y. int, REAL, bool, char

¥. Zéyoe, N. Toraomipov Tpoypay 65 HA v Yohoytoth 138




Awd1kaoieg )

# Opilovton 670 TUMLO SNADCEDY
¢ KdéOe opiopoc dradkocios mepiéyet:
o TNV EMKEQAALOO TG
e TO GCOLO TNG
@ Kalobvtot e avoypapr Tov ovORaTOS TOVG
Kot omopifunon Tov TopaUETpOV

call

Adikacieg (i)

¢ EpBéreta evog ovopotog (m.y. petafintig)
glval To TUM O TOV TPOYPALLLLATOS OOV
EMTPENETAL 1] (PNION TOL

# Tomucd (local) ovopora givat avtd mov
OMA®VOVTOL GE £VOL VITOTPOYPOLLLILOL

¢ 'evika (global) ovopara givor avtd wov
dMAodvovral £ amd VITOTPOYPELLOTO. KoL

() £yovv euPérelo oe oAdKANpo To module
X. Zéyos, N. Hanaomipov 1 H OV Yrohoyiota 139 X, Zégog, N. Tomaomopov Tpoypappotiopés HA v Yrohoyiotd 140
Awdikooieg (iii) Awdikooieg (iv)

¢ Tvmikéc (formal) mopaueTpor evog
VTOTPOYPAILATOS EIVOL OL VTEG TTOV
opifovtal 6TV ETKEPAAIDA TOV

@ [paypoticég (actual) mapdaperpot evog
VIOTPOYPAUUOTOS EIVOL OVTESG TTOV
divovTot Kotd tnv KA1 G Tov

@ Xg K60e KON, Ol TPAYLLATIKES TOPALETPOL
TPEMEL VOL OVTIOTOLYOVV [iior TPOog pio 6T

© XPILoTOVYEVVIATIKY KOPT TOCGTOA

¢ Kabe ypoppn €xet ‘If ““““““““ T
™ Hopen: l e '

| eee I

| eccasee |

I I

[efefeleleltTtTtTeefele]e]| | eeeceeceee |
| eeeeeeeeeee |

il " n | GRRRERRERRRERRR |

#b, i, o dkpa, LEGO KoL i Hﬁ i

I I

4 . : VIOAOUTO YPOLUNG #H#
GEIPEL KL GTOV TUTIO [IE TIG TUTKEG A i e A 1
. Zéyog, N. Homaomipov 1lp 1165 H) >V YnoAoY1oTH: 141 X. Z6y05, N. Taraomipon Tpoy o Hi v Yrohoyiotd 142
Awdikooieg (v) Aodikocieg (vi)

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

{
TOTTIKI] HETOPANTH

WRITE (border) ; // opiotepd whaioio
FOR(i, 1 TO m) WRITE (outside) ;
FOR(i, 1 TO n) WRITE (inside) ;
FOR(i, 1 TO m) WRITE (outside) ;
WRITELN (border); // J&ci6 mhaioio

’ |

7 TOTIKES
OVoUa O1aOIKOOTOC supeieta 4
A TOPGUETPOL
. Zéyog, N. Haraomipoy g 165 Hi v Yrohoytota 143

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

Cay
7 TPOYUOTIKES
PROGRAM { trde postcar: ;
S j ; 2 TOPGUETPOL
line({'+‘, 15 sy D i); // mévw wlaicio
Line (W2 15 EIBY 0P IBee vy
FOR(i, 1 TO 13 STEP 2)
Tanei( ! | L a gt (TS —alr i /itye.
FOR(i, 1 TO 3)
line('|', 3, '#', 6, ' ");
line('|', 15, ' ', 0, ' ');
Yina (4l 157 BosiriQ: 3 o2 // kérw whaicio

}

¥. Zéyoe, N. Toraomipov Tpoypay 65 HA v Yohoytoth 144




Awad1Kacieg (vii)

€ ZVYKPOLGT OVOUAT®V
@ 6TV pio TOPAUETPOG 1) TOTIKY HETAPAN T ExEL
£vaL OVOLLOL TTOV XPNCLLOTOLEITOL 1O OE
eEmtepkoTePN EUPELEIL
4710 6vopo, 670 ecmTeEPKOTEPO block kpHfel avtd
oto gEmtepkotepo block
¢ Extéheon e to xépt

# Trace tables

(viii)

Awdikocieg

int a, b, c;

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

}

PROC pl7 (int a, int x) {
int b = 17; WRITELN(a, b, ¢, x);
pP42(b, x); WRITELN(a, b, ¢, x);

PROGRAM { // proc example
a=1;, b=2; c=3; pl7(b, c); p42(c, a);
}

. Zégog, N. Tomaomdpov it 16g H v Y 145 3. Z6yo5, N. Hanaomipon Tpoypapporiopdg HA Oy Yrohoytotd 146
Awadikooieg (ix) ZOVOPTNGELC (i)
Global alble Output € 0Onmg 01 1001KAGIES, OALG ETIGTPEPOLY
4 ’ 21733 L0l TULY) G OTOTEAEGULOL
3 13 42 17 5 g
446 43 16 # Agv pmopolv va xpnotponoimbovy og
217 3 3
A 14423 EVIOAEG OAAG HOVO GE TOPOGTAGELG
8 47 43 2
pz | y|b|ec ¢ Eniotpo@n) 0mote éoLOTog e TV EVIOAT
1{7 436 | jé return (ko yopig mapdotoon, Yo
SlodtKaGie
paz y b c return,_stmt C.?)
34 |42
return .
. Zéyog, N. Homaomopov Ip 16g HAextpovikay Y: 147 %, Z6y05, N. Hanaomipon Tpoypay o Hi v Yrohoyiotd 148
XVVOPTNGELS (i) Ao PEVOS TPOYPOUUOATIGIOG

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

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

X. ZGyos, N. Hanacmiopov 1 165 Hi oV Y.
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¢ [6¢a: kGO aveEaptnTn Agttovpyio TOL
TPOYPALLLOTOC TPETEL VO, OVTIOTOXEL GE
aveEAPTNTO VITOTPOYPOLLILOL

@ [Theovextpoto

« Evkolotepn avamtuén tpoypappdtov
(«dwipet kot Bocidevey)

« Evkoldtepn aviyvevon cooipdtov

« Emavoypnoyonoinon étoinmv
VILOTPOYPOUUATOV

¥. Zéyoe, N. Toraomipov Tpoypay g HA v Yohoytoth 150




Boabuaio cvykekpyevonoinon

@ Ileprypaon enilvong mpoPArnporog
« Elooymyn ko amodnkevon dedopévav
* TPOTOG E1G0YMYNG GEGOUEVOV
* éleyyog opHoTNTOG SEdOUEVOV
o Alyopibpog emegepyocios
* TEPLYPOQT TOV adyopifpov
* K®AIKOTOINGT 0T YADGGO TPOYPUUUATIGHOD
« [Mapovcioon arotereopdrmv

* TPOTOG KAl LLOPPT| TOPOVCINONG UTOTEAESHATOV

X. Zéyos, N. Hanaomipov 1 16c Hi oV Y.

[Mapovoiaon kot cuvtipnon (1)

¢ [To1oTIKd YopaKTNPLOTIKE TPOYPAULATOV
« Avoyvooipuomto
* amAOTNTOL
* KOTOAAAN ETAOYY OVOUGT®V, TT.).
monthly income incomeBeforeTaxes
* otofyion
¢ oYOMQ
o DuKOTNTO TTPOG TO XPNOTN
» Texpnpioon
» ZuvTipnon
« Evnuépoon

151 X. Zyoc, N. Tomaomipon Tpoypappomiouée HA oV Yrohoytota 152
IMapovoiaon kot cuvtipnon (i) IMapovoiaon kot cuvtipnon (iii)
@ Xtoiyion # X1oiyion (cvvéyeia)
« TIpdypoppto Ko VToTPOyPELoTO. » Z0vBeteg eviohég
PROGRAM { PROC .. { FUNC .. { VE () {2 whileZGy 4 FOR Uiy
ol oeis nlwoeig onlaaoeig } EVIOAEC } §202E5 1 eVIoAée
EVTOAEG EVTOAES &vIoléc else |
} } } EVTOAES
o Améc eviohég } doii{ ) for (.) {
EVIOAES eviolég
if (..) eviod while (..) evioly } while (..); }
else ¢violi
FOR (...) evtolq
for (..) eviod
. Zéyog, N. Homaomopov Ip 16g HAextpovikay Y: 153 %, Z6y05, N. Hanaomipon Tpoypay o Hi v Yrohoyiotd 154
IMopovcioon kot cuvinpnon (iv) ‘E€00d0g pe poppomoinon

¢ X1oiyion (cvvéyeia)
« TOvOeteg evioléc (cuveyeia)
switch (..) {

case T, : EVIOAES,
case wulj, : EVIOAES,

case i, : EVIOAES,

default : &violég,,,

X. ZGyos, N. Hanacmiopov 1 165 Hi oV Y.
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& Axépareg Tipég
WRITELN (FORM (42, 4));

[ 1 Jaf2]

& ... 0ALG Ko 0TIONToTE GANO
WRITELN (FORM("hello", 8));

¢ lpaypotikég Tiég DDD@@

WRITELN (FORM(3.1415926, 8, 4));

L1 I3[ [e]])

¥. Zéyoe, N. Toraomipov Tpoypay g HA v Yohoytoth 156




Apyela kelévoy

¢ AvakatebBovvon 16000V Kot E£650V

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();

Toaxktucol Tomot

4 O1 10101 int, bool Kot char
¢ AnapiBunroi Tomot

enum color {white, red, blue, green,
yellow, black, purple};
enum sex {male, female};
enum day t {mon, tue, wed, thu,
T wEray e satssun)

enum color c = green;

typedef enum day t day;

WRITELN (sum) ; day d = fri;
: ¢ [Ipaerg pe TakTikovs THTOVGS
o TELEOTEC OUYKPIONG ==, !=, <, >, <=, >=
. Zéyos, N. Tanaomdpov ot 1165 H v Y: 157 X. Zéyoe, N. Tlaraomipov Tpoypapporiopdg HA Oy Yrohoytotd 158
IMivaxeg (1) IMivaxeg (i)
@ Aopnpévn petafinty: amobnkevet po ¢ Iopoadeiypoto
GLAAOYN OO TIUEG OESOUEVOV REAL a[10];
: : : int b[20];
@ [Tivakog (array): dounpévn petafAntn mov g i[ 33)] :
amofnkevel TOALEG TUEG TOV 1010V TOTTOV
st alSl; =12
opiCet évav wivaka Tévte akepoimy, to :Eg} = ‘:FE’;]]D_.REAL 0
ototyelo Tov omoiov etvat: :
b[2] = b[2]+1;
n[0],n[1] ,n[2] ,n[3] ,n[4]
, 4 : c[26] = 't';
KoL £yovv TOTO int
. Zéyog, N. Homaomopov Ip 16¢ H v Y 159 %, Z6y05, N. Hanaomipon Tpoy o Hi v Yrohoyiotd 160
IMivaxeg (iii) IMivaxeg (iv)

¢ AdBacpo evog mivaka
s YVOOTO péyehog
for (i=0; i<10; i++)
a[i] = READ_INT();
« TpoTo Srofdleton To péyebog
n = READ INT();
for (i=0; i<n; i++)
a[i] = READ INT();
o GTO TOPOUTAV®D TPETEL VOL TPONYNO0UV
int a[l100]; // xdu Sy puxpotepo tov 10
InErass

X. ZGyos, N. Hanacmiopov 1 165 Hi oV Y.
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¢ AwPacpo evog Tivaka (cuveyeln)

« TEppoTiopos pe v T 0 (ppovpdg/sentinel)
x = READ INT(); i=0;
while (x !'= 0) {

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

}

» OTO TOPOTAV® TPETEL VO, TPONyNO0HV
int a[100], x;
inti;

« [Ipocoyn: dg yiveton £Leyyog yio To TANO0G
TV oTolyelmy mov divovro!
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Ipa&eig pe mivaxeg

& Am\éc mpaéelg, m.y.
alk] = a[k]+1;
a[k] = a[l]+a[n];
for (i=0; i<10; i++) WRITELN(a[i]) ;
if (a[k] > a[k+1])
¢ Apywcomoinon (e pmdevika)
for (i=0; i<10; i++) a[i]=0;

@ Evpeon ehdyiotov atoygiov
x = a[0];
forifa=1; i<T0 A T)

Tpopyuicy avaCitnon (i)

& Ipofanua (avalntnong): divetar €vag
mivakag akepaimv a kot {ntetton vo Ppedet
OV VTLAPYEL O OKEPOLOG % GTO GTOLYELD TOV

PROGRAM { // linsearch
int x, n, a[100];
dAreg onlaoeis;

TTAOG EMIKEPOAION. ;

oonyies oo ypnoty ;

x = READ INT();
oiGfooo Tov TIvaKa. ;

ya o atov Tivoka yio Tov X ;
TOPOVOIACH OTOTEAEOUATWV

if (a[i] < x) x = a[i]; !
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I'poppukn avalntnon (i) I'poppukn avalntnon (iii)
© Mo duvarty cLYKEKPLLEVOTTOINGN ¢ EvaAlaxtikn cvuykekpylevoroinon #1

n = READ INT(); T
for (i=0; i<n; i++) a[i] = READ_INT(); do
i=0; if (a[i] == x) break; else i = i+l;
while (i < n AND a[i] != x) i=i+l; while (i < n);
if (i < n) if (i < n)

WRITELN ("To BpAixra otn Oéon", i); WRITELN ("To Bphika otn 6éon", 1i);
else else

WRITELN ("Aev t0o BpAkra") ;
o X1 yepotepN mepintwon Oa ereyyBovv Ola
o gTotyeia Tov Tivaka
o Amoutovvtor an +b Bruato=> ypapupikn
(a, b oTabepéc, n to péyebog Tov Tivako)
i Al

. ZGyos, N. Hunacmopov Tp
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WRITELN ("Aev to BpAxra");

3. Zégog, N. Homaombpov Tpoy 65 H v YTOAOYIOTE) 166

Ipopypikn avalntnon (iv)
¢ EvaAloxTikn cuyKekpyevomoinon #2
i=0;
do
if (a[i] == x) found = true;

else { found = false; i = i+l; }
while (NOT found AND i < n);
if (found)

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

WRITELN ("Aev to BpAka");

X. ZGyos, N. Hanacmiopov 1 165 Hi oV Y.
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Tpappun avadihmon (V)

¢ EvaAloxTikn cuykekpyevomroinon #3

i = 0; found = false;

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

while (NOT found AND i < n);

if (found)

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

WRITELN ("Aev to BpAxa") ;
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I'pappxn avaltnon (vi)

¢ EvolAaxTikn cuykekpievonoinon #4
i=0;
do {
found = a[i] == x;
i= i+1;
} while (NOT found AND i < n);

if (found)

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

WRITELN ("Aev to BpAka") ;

Avadwn avalntmon (1)

¢ IIpotmdOeon: o mivakog va eivot
TaEVoUNUEVOG, Y. 6 aE0VGO SLATOEN

¢ Etvor modv 1o amodoTikn omd T YPOLLLKN
avalrmon
o 2N XEPOTEPN MEPIMTOOT| ATOLTOVVTOL
alog, n + b Pripara
(a, b otoBepéc, n To péyebog tov Tivoka)

. Z6yog, N. Handomdpov I 16 HA v Y 169 £. Zéyos, N. Monaomopov Tpoypappationég Ha v Ynoroyioté 170
Avadikn avalnmon (i) Avadikn avalnmon (iii)
@ To mpoypappo ¢ Avo{nnon Kot ELPAVICT) OTOTEAEGILOTOG

const int N = 100;

PROGRAM { // binsearch
int i, %, n, first, last, mid, a[N];
Mpvopo smikepalioo kar 00nyies xpions ;
n = READ INT(); // xazd abéovoo oeipd
for (i=0; i<n; i++)
a[i] = READ INT();
x = READ INT();
Avaliptnon kou gupavion amoteléouarog

. ZGyos, N. Hunacmopov Tp 16 HAEKTpoVIKGV Y

i

first = 0; last = n-1;
while (first <= last) {
mid ="T(first/+ -last):=/. 27
if (x < a[mid]) last = mid-1;
else if (x > a[mid]) first = mid+1;
else break;
}
if (first <= last)
WRITELN ("To Bphira otn 6fon", mid);
else
WRITELN ("Aev to BpAxra") ;
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[ToAvdidotaror mivakeg

¢ [opdaderyuo
int a[l10][16];

a[l][13] = 42;
for (i=0; i<10; i++)

for (3=0; j<16; Jj++)
a[i][j] = READ INT();

X. ZGyos, N. Hanacmiopov 1 165 Hi oV Y.
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[MoAAamhoc1oaopOS TVAK®Y (1)

¢ Aivovton o1 wivakeg: a (mxn) , b (nxq)
¢ Znreital o wivaxag: C=ab (mxq) omov:
n

Cij= Zl iy

—n — S——q —_ _ (——q —_

—
B
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[MoAAamlac1aoHOS TIVAK®Y (i)

¢ To npodypappa
REAL a[m] [n], bIn][ql, c[m][q];

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

Mayka teTpdyova (1)

¢ AdudotoTol mivokeg (NxN) 1oL TEPLEXOLY
6hovg Tovg PLEIKOVG peTal&d 0 ko N?—1

» 10 GOpoicia TOV oTotXEIOV KGOE GTHANG,
YPOLLUNG Kot dtaymviov etvorl otadepd

for (3=0; j<q; j++) f{ 110] 9] 3]22]16
c[il[3j] = O; 17|11| 5| 4 |23
for (k=0; k<n; k++) oIl (,)B)L b oo 24118|12|6 | 0
ezl = clil [l + p n“ i ” 2 1(20(19|13| 7
ali] [k]1*b[k][3]; POAEey SR oD 8|2 |21]15]14
} (nxn) yio TepitTd N 7T
. Zéyos, N. Tanaomdpov ot 1165 H v Y: 175 X. Zéyoe, N. Tlaraomipov Tpoypapporiopdg HA Oy Yrohoytotd 176
Moayikd teTpdymvo. (i) Moayikd teTpdyovo (iii)
3 + Kataoksvt| yio mepttto n
0 - 0 - 0 - 0 int a[17][17], i, j, k, h, m, n=5;
3 3 ic='n/2; Ji=in;. k =103
FOR (h, 1 TO n) {
3 3 3 j = 3-1; a[il[3j] = k; k = k+1;
4 5|4 514 514 FOR (m, 2 TO n) {
0 0 510 510 3= (1)l = i el)ieing
1 1 1 1 7 ali]l[j] = k; k = k+1;
2 2 2 2 }
}
3 913 101913 10/9(3 FOR (i, 0 TO n-1) {
5|4 5|4 5|4 11)5(4 FOR (j, 0 TO n-1) WRITE(FORM(a[i] [J]1, 4)):
60 60 6|0 610 WRITELN () ;
1 7 1 7 1 7 1 7 }
312 312 8|2 82
. Z6ygo, N. Tlaraomdpov Tp 1165 H v Y 177 ¥. Zéyos, N. Tlaraomopov Tpoy 65 HA v Yrohoytotd 178
Avadpopn (1) Avadpopn (i)

@ Avadpopiég d1odKacies | GLVOPTNOELS:
OVTES TOL KAAOVV TOV E0VTO TOLG
¢ To apyd mpoPANpe avéyetan Gty
enilvon eVOG 1) TEPIGGOTEP®V LKPOTEPDV
TPOPANUATOV TOV 16100 THTOV
¢ [apdaderypo: mopoyoviikod
eNl=n*(n-1)*(n-2)*..*2*1
o Avodpopkog oplopog
0¥=1 (n+1)¥=(n+1)*n!

X. ZGyos, N. Hanacmiopov 1 165 Hi oV Y.
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¢ [Topdoetypo: Tapayovtiko (GUVEYELD)

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

ocuveyilet...
EMOTPEPEL 6
EMOTPEPEL 2
EMOTPEPEL 1
EMOTPEPEL 1

TPOYPOLLLLO KOAEL fact (3)
fact (3) KOAEl fact (2)
fact (2) KoAel fact (1)
fact (1) koAel fact (0)
fact (0)
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Avadpoun (iii) Avadpoun (iv)
¢ ApBuoi Fibonacci @ AvTOG 0 OVaSPOULKOC VITOAOYIGHOG TOV
0 apBumdv Fibonacci dev givor amodotikdg
o FLo=F,+tF..; ,VneN ib(5)
¢ AVOOPOUIKT GUVAPTNGT] VITOAOYLIGLLOV /’/\\\\\\\\
fib(4) T
FUNC int fib (int n) { — fib(3)
if (n==0 OR n==1) T P
fib(3) fib(2) fib(2) fib(1)
return n;
else P N
return fib(n-1) + £ib(n-2); fib(z) b fib()  fb(0) i)  fib(0)
} Py
fib(1) fib(0)
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Avadpoun (v) Avadpoun (vi)
@ Méy16t0G KOs dlopéTng ¢ Xvvaptnon Topopoto pe tov Ackermann

« Avadpopukr vAomoinen tov aAiyopifpov (i, j, 0) = j+1 2(i,0,1) =i
Tov Buideidn 2(i,0,2) =0 2(i,0,n+3) =1

FUNC int ged (int i, int j) {
if (i==0 OR j==0)
return i+j;
else if (i > j)
return gecd(i%j, j);

z(i, j*1, n+1) = z(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)

1 if (n==1) return i;

Ere / e else if (n==2) return 0;

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

}
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ApoiBaio avadpoun ApBuntikoi vroroyiopol )
FUNC int £2 (int n); // function prototype OTl'mogREAL

FUNC int fl1 (int n) {

if (n==0) return 5;

else return fl(n-1)/ * £2(n-1);
i

FUNC int £2 (int n) {
if (n==0) return 3;
else return fl(n-1) + 2*f2(n-1);

X. ZGyos, N. Hanacmiopov 1 165 Hi oV Y.
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« TPOCEYYICELG TPAYLATIKAOV UpOUDV
» trunc: aképaio HEPOS (moKom)
» £floor: aKépulog mov eV vepPaivel
« round: 6TpOyyLAOTOINGON
@ [TopdoTaoT KivnThe VITOSGTOANG
« mantissa kot ekbétng  £m- 2%
omov 05<m<1l ke XxeZnm=x=0
« TO M giva TEPLopIGUEVI G aKpifetag,
Y. 8 oNUOVTIKA ynolo

186
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ApBuntikoi vmohoytopoi (i)

@ AplBpmTid cpdALoTO
1000000 + 0.000000001 = 1000000  yuai;
@ Avanopdotoon Tov optlopdv
1000000 ~0.95367432 - 2 20
0.000000001 ~ 0.53687091 - 2 29
~0.00000000 - 2 2

Ebvpeon tetpaywvikig pilag (i)
¢ Xopic xpnon e ocuvaptnong sqrt
¢ Mé0odog Bapurovioy

¢ Kataypdeetot yio T1pdTn gopd amd ToV
‘Hpwvo tov Ale&avopéa

# Eww nepintoon g yevikotepng pedodov
tov Newton, yia v edpeon g pilag

abpowopo  ~0.95367432 - 220 OMOLUGINTOTE GLUVEYOVG GUVOPTHGEDS
fly) =0 &dd: f(y) = y>=x
Y10 KAo1o 000&v X
. Zégog, N. Tomaomdpov it 16g H v Yrohoyiotd 187 3. Z6yo5, N. Hanaomipon Tpoypay 6 HA Oy Yrohoytotd 188
Evpeon tetpayoviknig pioc (i) Evpeon tetpayovikng piog (iii)

@ Ileprypapn g uebodov
« Alveton o apBuogx >0
» 'Eoto mpocéyyion y g pilag, pe y < Vx
« Boctwz=xly
» To z elvan Tpocéyyion g pilog, pe Vx <z

« ['ava Bpo pa kakdTepn TpocEyyion, Talpve
TO LEGO OPO TOV Y Kot Z

o Emavolappdve 0cec popéc 0EAm

. ZGyos, N. Hunacmopov Tp 16c Hi v Yrohoyiota 189

¢ Xopic xpnon e ouvaptTnong sqrt

1 X
Yo=1 yi+1:E[yi+_iJ
# Hapaderypa: V37 (6.08276253)
=1 y, = 6.143246
y, =19 ys = 6.083060
y, = 10.473684 ys = 6.082763
Yy, = 7.003174

£, Ziyog, N. Tomaomopov Tpoy 6 H: v Yrohoyiota 190

Ebvpeon tetpaywvikig pilag (iii)

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

do {

older = newer;

newer = (older + x/older) / 2;
} while (NOT ( /* ovvOikn teppotiopod */ 1)) ;
return newer;

}

X. ZGyos, N. Hanacmiopov p 165 Hi v Yrohoyiota 191

Evpeon tetpayoviknig piog (iv)

© EvoALoKTIKEG GUVONKES TEPULATIOLOD
« X100epdg aptOds emavornyEDY

n == 20
« Emitoyng evpeon pilog AdBoc!
newer * newer == x

« Amolvtn ovyKiion
abs (newer * newer - x) < epsilon
o ZYETIKN GUYKAON

abs (newer * newer - x) / newer < epsilon
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Ebpeon tetpaywvikng piCog (V)

© EvoALOKTIKEG GUVOTKES TEPULATIOULOD
« Aot ovykhon katd Cauchy
abs (newer - older) < epsilon
o XYETIKN GUYKAON

abs (newer - older) / newer < epsilon

Tpryovouetpikéc ovvaptioerg (i)

¢ Zvvnuitovo pe avamtoyua Taylor
2i

o

cos(x) =Y (-1)' s

i0 (2i)!
@ y1o ToV 0po pe dgiktn i+l éyovue:
I X2i+2 |— : X2i —| XZ

i Qi+2) _L(_l) EJ (2i +1)(2i + 2)

® ondte av N = 2i+1 éyovpe:

newterm = — oldterm
n(n+1)
X. Zéyos, N. Nanaomipon ! 16g HA bV Y: 193 X. Zayos, N. Momaomopon Tpoypay 16465 HA v Yooy 4 194
Tpryovouetpikéc ovvaptioelg (i) An6 10 PZhelp ot C++ (1)

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 * sgx / (n*(n+l));
sum = sum + term;
} while (abs(term/sum) >= epsilon) ;
return sum;

¢ THmot dedopévmv

« Axépaiot apOpol
int char
« KaBopiopdg mpoonpovens
signed unsigned
« KaBopiopog peyébovg

short long

« ApOpoi Kivnmg VITOSIOGTOANG

} float double
. Zéyog, N. Taracmipoy ip 165 Hhektpovikey Y 195 X, Zéyog, N. Tlomacmopov Tpoypay 165 Hhsktpovikay Yrohoytota 196
An6 1o PZhelp ot C++ (i) Ano6 to PZhelp ot C++ (iii)

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 ypdue. 0G0, LTOPOVV VoL TOPUAELPHODV.

X. ZGyos, N. Hanacmiopov 1 165 Hi oV Y.
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¢ TIpoypapipo Kot VTOTPOYPULLHOTOL

int main () {

}

void p (...)

{

int £ (...)

{

¥. Zéyoe, N. Toraomipov Tpoypay g HA v Yohoytoth 198

PROGRAM {
// mpooupetind }

return 0;

PROC P (...)
} { ATy

FUNC int £ (...)
} {25 52%




Am6 1o PZhelp ot C++

(iv)

¢ Avabeon
x += 42; x =x + 42;
i %= n+1; i=1¢% (n+l);
x=y=2z=0; x=0; y=0; z=0;
y = (x = 17) + 25; x=17; y = x + 25;
it+; [*n*/ ++i; i = i+1;
et S = =V 1=y
i=3; x=1i++; iy =13 W=l =y i+1;
10 ="34% — 1 17 =3l X =
i=i++; // iabog!

. Z6yog, N. Handomdpov Tpoy 16 HA Y 199

An6 10 PZhelp ot C++ (V)

¢ Bpoyog for

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

fori (1-8; i>=1 1 FOR (i, 8 DOWNTO 1)
FOR (i, 1 TO 10
STEP 2)

for (i=1: i<=10: i+=2)
1/ 2t CH++ kaveic 0 [og eumodilel va ypayovus onto:
1/ (mollég kaxég 1066 HalEuEVEG...)
n=100; s=1;
for (i=1; i<=n; i+=s) {

n-=i; s++; if (i+s>n) i=1;
}

3. Zéggoc, N. Tamaomopon Hpoypaypomiopog HA v Yrohoy1otd: 200

Amo6 1o PZhelp ot C++

(vi)

¢ Bpoyog for

for (apywomoinon; cuvonkm; Pripa)
£VIOM

s =0;

// eowrepikn onlwon g peTafintic i

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

// mpocilre tov teleoti , (kKopua)

apyikonoinen

yevdiic

Ano6 to PZhelp ot C++ (vii)

¢ 'E€odog otnv 006vn ot C++

#include <iostream>
using namespace std;

cout << "Hello\n";
/*17'*
cout << "Hello" << endl;

WRITELN ("Hello") ;

cout << i+l;
cout << i << " " << r;

WRITE (i+1) ;
WRITE (i, r);

: 7 cout << c; WRITE (c) ;

int=zi, s’

for (i=1, s=0; i <= 10; i++)
s += 1i;
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An6 1o PZhelp ot C++ (viii) Ano6 to PZhelp ot C++ (ix)

¢ Eicodog amd to minktpordylo otn C++

#include <iostream>
using namespace std;

cin >> i;

cin >> r;

cin >> c;
/*n*/

c = cin.get() ;

cin.ignore (

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

SKIP_LINE() ;

numeric_limits<streamsize>::max(),

'\n') ;

X. ZGyos, N. Hanacmiopov 1 165 Hi
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¢ 'E&odog oty 006vn ot C++ (kar oty C)
#include <cstdio>

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

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

printf ("%5d4d", i);
printf ("%$5.31f", r);

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

printf ("%c %d %c %d\n",
Yals, #9797 b ali)e

a 97 a 97
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Am6 10 PZhelp ot C++ (x)

4 Eic0d0g amd 10 mAnktpordylo ot C++ (ko ot C)
#include <cstdio>

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

READ INT();

scanf ("$1f", &r); r = READ REAL();

c = getchar() ; c
/* 7 *

scanf ("%c", &c);

getchar() ;

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

Agikrtec (i)

@ Aciktng (pointer): n dievbvvon piog
TEPLOYNG TNG LVIUNG OTToV BpiokeTat Lo
petafintn

@ [Topaderypo

int *p;

P —]

/* odeiktng p tomobeteiton vo deiyvel oe
Kamol aképano. petofAney */

*P = 42;

WRITELN (*p + 1) ;
. Zégog, N. Tomaomdpov it 16g H v Yrohoyiotd 205 X. Zéyoe, N. Tlaraomipov Tpoypapporiopdg HA Oy Yrohoytotd 206
Agikteg (i) Agikteg (iii)

#Kevog deiktng (nullptr 1 NULL):
€101KT TN deliTn OV «O€ Ogiyvel Tovdeviy

=

¢ [Topaderypo

int *p;

P = nullptr;

© ATtoyopeVETOL 1| TPOGTEANGT] THG VNG
UEG® EVOG KEVOD OEIKTN
p = nullptr;

WRITELN (*p) ; // \abog!
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Agiktodoton: &
1 dtevbvvon g petafAntic
int x = 17, *p;
P = &x;
Amodeiktodotnon: *
TO TEPLEYOLEVO LL0G dtevhuveng
WRITELN (*p) ; P
*p = 42;
WRITELN (x) ;
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Agikteg ko avabeon

# AvaBeon deiktdov P

¢ AvaBeon mepleyoévav u%

HMome e 1 2 |
a —— @]
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[Moapdoerypo pe deikteg

PROGRAM { // pointers

GiE =42 v p i 23 |x

int *p, *q;
P = &x; q = &y;
*P = *P b *CL‘

*q =1 *P *y;
q =P/

23 425
(*q)++; *p -= 3;
WRITELN(x, y);

}
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[Tépacpo TapatéTpmy He avapopa

FUNC int gecd (int a, int b);

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

}

PROGRAM { // call by ref
int x = READ INT();
int y = READ INT();
normalize(x, y);
WRITELN(x, y)

A€lKTEG OVTL TEPAGLOTOG LIE OVAPOPA

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 dev Unoc‘mpﬂ;&:}'
int x, y; / TEPUCHOL HE OVaQOpd!

scanf ("%d %d", &x, &y);
normalize (&x, &y);
printf ("%d %d\n", x, y);

} return 0;
}
. Zégog, N. Tomaomdpov it 16g H v Yrohoyiotd 211 3. Z6yo5, N. Hanaomipon Tpoypapporiopdg HA Oy Yrohoytotd 212
IMivakeg ko deikTeg Q) IMivakeg kot deikTeg (i)

Ap1Ounrikn deKTdv

Ioodvvapio TvaKOV Kot SEKTOV

int a[3] = {7, 6, 42}; = ‘Evag mivakog sivar évag deiktng oto TpdTo
int *p; 7 otouygio.
p = &(a[0]); 6 ali] 1600VVapO HE * (a+i)
p = &a; 42 O mivaeg 6uwmg eivor otabepot deikrteg,
p=a; ONAad” dev Hropody vo oAAGEOVY Tiu
WRITELN (*p) ; P : 7 )
VRTTEN i) int al3F = {7, 6, 42};

= 7 7 int *p = &a;
P = pt2; 6 .
WRITELN (*p) ; 42 pt+; /*owoio */

a++; /* ldboc! */
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IMivakeg ko deikTeg (iii) IMivakeg ko deikteg (iv)
Yupporocelpéc Extonowon cvopporocelpdg

char a[l5] = "Hello world!", b[1l5]; void putchar (char c);
// a[l2] == '\0'

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

int main () {
strcpy (b, a);
printf ("$s\n", b);
}
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void puts (char *p) {

while (*p != '\0') putchar (*p++) ;
}
int main () {
char s[] = "Hello world'\n";
puts(s) ;

}
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EneEepyooia keipévon (1)

& AwiPacpa ko emeepyacio OAOV TV
YOPOKTAPOV THG EI0OS0V, T.X. LETPILUQ
int n = 0;
while (getchar() !'= EOF) n++;

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

¢ H 1y EOF onpoivetl To TEA0G TG £16000V
(Ctrl-Dn Ctrl-2Z and 10 TANKTPOAGYLO)
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EneEepyooia keipévon (i)

¢ ILy. avtiypaen g £16600V 6TV ££060

while (true) {
int ¢ = getchar();
if (c == EOF) break;
putchar (c) ;
}
¢ H ) EOF mpénet va avatebei oe petafant
int, 6y char! IcodOvapio:
int c;
while ((c = getchar()) != EOF)
putchar (c) ;
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EneEepyooia keipévov (iii)

¢ AwPoopo ko emelepyacio OOV TOV
axepainv g €166d0v, Y. dOpoion
int i, sum = 0;
while (true) {
if (scanf("%d", &i) != 1) break;
sum += i;
}
@ H scanf gmotpépet to mAnbog tov
otolyeimv Tov dofdotnkay. Ioodvvapa:
int i, sum = 0;
while (scanf("%d", &i) == 1) sum += i;
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EneEepyooio keipévon (iv)

¢ [Mopaderypo 1: Tpdypopo Tov
« Owfadet éva keipevo amd Ty €16060
o LETPGEL TOV OPOUO TOV YOPAKTNPOV KOt TOV
opOud TOV YPOpUGY
» VOAOYilEL TO HEGO OPO UNKOVG YPULUUNG
¢ Metpape to '\n' Kot TOVG VIEOAOLTOVG
XOPOKTAPES
@ Eléyyovpe yio téhog 106500 (EOF)
¢ ' to péco 6po, kdvovpe draipeon!

3. Zégog, N. Homaombpov Tpoypay 65 H v YTOAOYIOTE) 220

Ene&epyooia keipévov (v)

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

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

if (lines > 0)

printf ("$0 haracters per line\n",
/ lines);

QK(XM’)TSP(XZ (double) chars HeTOTPOT) TOTOY
(type cast)
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EneEepyooia keipévon (vi)

¢ IToapdoetypa 2: TPpOYPOLLILO TTOV
« dwPalet éva keipevo amd v €i6060
o LETPGiEL TOV 0PN TOV YOPUKTNPOV, TOV
AEEEOV KL TOV YPOLLULOV
¢ T1onpaivel «A€En»; Atadoykd ypdytporo!

¢ ZuVAPTNGOT Y10 TOV EVIOTIGHO YPULUATOV

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

Enelepyooio keipévov

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

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

(viii)

Enetepyooia kepévoo

¢ TToapdoerypa 3: TPOYPOLLILO TTOV
« dlofalet éva keipevo amd Ty €icodo
o LETPOEL TIG GLYVOTNTEG EUPAVIONS AéEEV
pe unkog oo 1 péypt 20 ypdippato
¢ Métpnon wnkovg AEEnG
© Metpntég Aé€ewv ava ukogc: mivakog!
¢ Ed0) 6¢ ypetdletor va aoyoAndove e Tic

c = getchar(); aALayEC YpouUpdV!
}
¢'Eyovpe d10Bdcet Eva yopakTipo «UTpocToy!
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Ene&epyooia keypévov (ix) Ene&epyooia keypévon (x)
¢ Tlopaderypo 3 ¢ [Topaderypo 3 (cuvéyeia)

int i, c, freq[21];
FOR (i, 1 TO 20) freq[i] = 0;

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

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

¢ Metatponn kePaAaimv Ypouudtoy o€ meld

FUNC char tolower (char ch) {
if (ch >= 'A' AND ch <= 'Z2")
return ch - 'A"'" + 'a';
else
return ch;

}
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EneEepyooia keipévon (xi)

¢ IToapdoerypa 4: TpOYPOLLILE TTOV
« dwPdlet éva keipevo amd v €i60d0

o YPOPEL TOVG YOPAKTNPES KAOE YPOLLUNG
avtioTpoPo

@ AToO1KEVON TOV YOPAKTHPOV KAOE
YPOUUNG: Tivakog!

¢ [Ipénel va vroBécovpe €va LEYIOTO LKOG
ypoppng — Ba Empeme va kavovpe Eleyyo
vrépPacns Tov!
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Eneéepyaoio keypuévon

(xii)

¢ Tlapdoeypa 4

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

while ((c = getchar()) !'= EOF) ({
int n = 0;
while (c '= '\n') {

line[n++] = c¢; c = getchar();
}
FOR (i, n-1 DOWNTO 0) putchar(line[i]) ;
putchar('\n');
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(xiii)

Enelepyooio keipévov

@ Evpeon epoavions AeEnc-kAeld1o0

// nAEEN-KEd xel 3 yapaKTpeg
FOR (j, 0 TO 2) key[j] = getchar();

// €ot® i T0 MKOG NG YPOUUNS
FOR (k, 0 TO i-3)

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

WRITELN ("keyword found!") ;

XvpPorocelpég (1)
@ I[Tivaxeg yopoktnpmv char []
& Agiktec o€ yopoKTpOL char *

# Teheidvooy pe to yapaktipa '\0'
¢ [opdaoderypo
char name[30];
printf ("What’s your name?\n") ;
scanf ("%$s", name) ;

printf ("Hi %s, how are you?\n", name) ;
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Yopuporoocelpég (i) Yopuporocelpéc (iii)
@ Xproyeg ovvaptnoslc Piodnkng ¢ Avtypoon: strcpy
#include <cstring> char a[10];
¢ Métpnon pikovg: strlen skrcpy (o, gicing
printf ("Your name has %d letters.\n", Bl = o
g s printf ("%s\n", a); // dong
@ Ae&IKoypaQIKn GOYKPLoN: strcmp ¢ Zovévoon: strcat
if (strcmp(name, "John") == 0) char a[l0] = "abc";
printf ("I knew you were John!\n") ; strcat(a, "def");
’Quiz: stremp ("ding", "dong") == ? printf (seNni-Za):: // abcdef
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Ta&wounon ) Xvuykprtikég Mébodor Ta&vounong

¢ [IpoPfAnpa: va avadiatayBovv ta otoryeio
€VOG TivaKo aKepoimV o€ adEoVoa GeElpd.

& Mo oo TIC GNUOVTIKOTEPES EPAPUOYEG TOV
NAEKTPOVIKDOV VTOAOYIGTMV

¢ Baown dadtkaoio: eVoOALayT| TILOV

PROC swap (int &x, int &y) {
int save;
save = X; X = y; y = save;

}
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*  Avnipetd0gon kdabe Levyovg otoyeimv ekTog ddtaéng
(bubble sort).

* Ewayoyn ctoyeiov oe katdAAnin 0éon ta&vopnpévon
wivako (insertion sort).

* Emihoyn peyaddtepov otoryeiov kot tomobétmon oto
téhog (selection sort, heapsort).

* Zuyy@Ovevon ToSWVOUNUEVOV TVAK®OV
Awipgon ot péon, tagvounon, cuyydvevon (mergesort).
* Awipgon o6& KPOTEPA KOl LEYOADTEPQ OO
otoyeio-dloywpiopon Kot ta&vounon (quicksort).
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Ta&wounon (i)

¢ Ta&wounon ue emioyn (selection sort)

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

}

¢ [TAn00¢ cvykpicewy;
e ténc tov n? = O(n?)

Ta&wounon (iii)

¢ Ta&wounon ue sloaywyn (insertion sort)

FOR (i, 1 TO n-1) {
int x = a[i], j = i;
while (j > 0 AND a[j-1] > x) {
a[jl = a[j-11; j = j-1;

}
al[jl = x;
}
¢ ITin00c cuykpicewy;

e téénc tov n? = O(n?)
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Ta&wounon (iv) Ta&wounon (v)
# MéBodog e puoaridag (bubble sort) ¢ [apdaderypa extédeong (N =7)
FOR (i, 0 TO n-2) input: 12498675 45126978
- - 45126798
EOR, (3 52 DOWITER) 12498657 45126798
if (a[j] > a[j+1]) 12498567 i=2 45612798
swap(a[jl, al[j+1l]); 12495867
3 y 12459867 45612789
¢ [1\00oc cvykpicemv 12459867 15612789
i=0 41259867 i=3 45671289
(n-1)+(n-2)+..+2+1 =n(n-1)/2
£ 41259867 45671289
g taéng tov n> = O(n?) 11259687 i=4 45678129
41256987
41256987
i=1 45126987 i=5 45678912
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Ta&wounon (vi) Ta&wvounon (vii)

¢ Beltioon e Eheyyo evalhoymv

FOR (i, 0 TO n-2) {
bool swaps = false;
FOR (j, n-2 DOWNTO i)
if (a[3j] > alj+l]) {
swaps = true;
swap (a[j], a[j+1]);

if (NOT swaps) break;
}

@ XV KOADTEPN TEPIMTOON ATOLTOVVTOL
O(n) cvykpiceig, otn xepdtepn O(N?)
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¢ Ta&wounon ue cvyydvevon (merge sort)
« Atp®d v okoAovdio tov aptumv g 600
HépN
o Me avadpoikég KAGELS, TOEWOU® Ta. GVO
pépn ove&aptnta
o ZVYY®OVEV® T0, 600 TAEVOUNUEVO LEPN
4 X1 YEpOTEPT TEPIMTMOON ATALTOVVTOL
O(n log n) cvykpicelg
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Ta&wounon (viii)

& Ta&wvopmon Le ocuyymvevon
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);

Tagwounon (ix)
@ Zuyymvevon

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

int i = first, j = mid+l, k = 0;
while (i <= mid AND j <= last)
if (a[i] < al[j]) blk++] = a[i++];
else b[k++] =T 13 o

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

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

}
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Ta&wounon (x) Ta&wvounon (xi)

¢ Ta&wounon pe cuyydvevon (S10popeTika)
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, at+mid, a+n);
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@ Xuy)dvEVSN (S10POPETIKA)

PROC merge (int *first, int *mid,
int *last) {
int b[last-first];
int *i = first, *jy ='mid,] *k’="b;

while (i < mid AND j < last)
if (*i < *3j) *k++ = *it+;

else *k++ *J4++;
while (i < mid) *k++ = *it++;
while (j < last) *k++ = *j++;

i = first; j = b;
while (j < k) *it+ = *j++;
}
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Ta&wopunon (xiii)

¢ Ta&wounon e dapépron (quick sort)

PROC quicksort (int a[], int first,
int last) {
int i;
if (first >= last) return;
i = partition(a, first, last);
quicksort(a, first, i);
quicksort(a, i+l, last);
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Tagwounon (xiv)

¢ Awpépion (partition)
FUNC int partition (int a[], int first,
int last) {
// emidoyij evog otoryeion
int x = a[(first + last)/2];
int i’="fipst; 7 =ilast;

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

}
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Ta&wounon (xv)

& X¢e k60e Pnpa g Stapépiong

swap(a[i], a[j])

Ta&wopunon (xii)

¢ Onoloconmote akyopdog tagvounong n
apBudv ypetdletar tovidyiotov O(n log n)

GLYKPICELG

‘ <x ‘Zx‘ ‘Sx‘ >x ‘ z1 < 22
Frete il —> S last /'///’\\‘\

@ Metd ™) dwpépion 7 fsm

N N

| sx  [sx]ox] >x | woss m<m o
£ t j i il

:T.rs &ooc 1 7 ‘ ‘ > é00c 2 asT T N

‘ HERYS ‘ ‘ il ‘ Z1, T3, T2 Z3,T1, T2 T2,%1,%3 T2, T3, %1
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OpBoémrta (i) OpBémTa (i)

@ Eidn opHomrog
o ZUVTOKTIKN
» Nonporikn
o XNUOGLOAOYIKN
¢ Xnuociloloyikrn opfotTa eEAEyyeTaL:
« e dokpég (testing)
« Ue pobnpotikn emoindevon

¢ [Mopaderypo: edPecN YIVOUEVOD
FUNC int mult (int x, int y) {

int i, z = 0;
FOR' " (i, A TOyx) "z =zt
return z;
}
¢ [oyvpilopog:

« H ovvapton vroloyilet 1o yvopevo dvo
QULGIKOV aPOP®V X Kot Y
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OpBoémTO (iii) OpBéTTO (iv)
¢ Evtomopog onpeiwv 6mov o ypapovv ¢ BeBawbosis
BSBU,IC()GSlQ /*1 — BeBaioon 16680v: x>0,y >0 */
z =0;

FUNC int mult (int x, int y) {
ant i AN )z =0 kD%
FOR (i, 1 TO x)

[73*% ) zi= zhy XAx ]
/*5*/ return z;

}

¢ Kataypapn 6Aov tov dvvatdv
TPOTWV PONG EAEYYOL

0s0=0:0-0
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/*2:x>0,y>0,2=0*/
FOR (i, 1 TO x)
/*3 — Avolroiotn Bpoyov:
x20,y20,i<x,z=y* (i-1) */
z = z+y
/*4:x20,y>20,z=y*i*/ ;
/*5 — BePaioon e€68ov: x>0,y >0,z=y *x */
return z;

¢ Enainbevon: yo kébe duvatd Tpdmo pong
1922058125578 40450804 55
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OpBotra (v)

@ [Topaderypa: vtoloylods dSVVOUNG Ue
emavolappavopevo teTpoyovioud (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*/ 2z=1;
while (i>0) {

J*5%/ if (i%2 '= 0) z=z*x;
/*6*%/ x=x*x; i=i/2; [/*7T*/

OpbBotra (vi)

© Pon eléyyov

¢ BePawnoeig
/*1 — BeBaioon i06d0v: REAL Y, intj */
/[*2:x=y,i=]*/
/*¥3:i<0*/
/*4:i>0,yi=xi*/
/*5 — Avalloiot Bpoyov: i >0, yi =z * xi */
/*6:i20, yi=z*x avidpnog,

o Sedoont

} yi =z *xqy i neprtoc * /
/ /*8*/ return z; [*T yi=z*xi%/
/*8 — BeBaioon e£6dov: yi =z */
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Opbotnta (vii) Teyvoloyio Aoyiopkon

® Mepikn opfotnro (partial correctness)
s OV TO TPOYPOLIUILO, CTOUOTNOEL,
to1€ 10 amotédespa Ha etval ophod
¢ O\ opfoTa (total correctness)

« 10 TpOYpoppa Oo GTopATHGEL
kot To amotédecpia Oo eivor opOO

# Software engineering

¢ Avantuén Aoyioukob ov va eEacpoiilet:
o TOPAOOGCT) LEGO GE TPOSIOLYEYPOLLLLEVL
APOVIKA Oplow
o KOGTOG LLEGH GE TPOSIOYEYPOLLLEVO OPLaL
» KOAN oot TaL
« a&lomotio
« duvarn Ko Oyt damavnpr GuVINPNoN

@ Movtéra KhkAov (o1|g AoylotkoD
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7 7 = ’ 4 ve
Movtélo Tov KatoppaKt ) MovtéLo Tov KaToppaKT (i1)
N s
Analitioelg ané 1 Kwdikomolnon kat v
To oUoTNPa ;Kxaaeapwn
a8V
Emukdpwon \ EAEYX0G povadag \
Anaitioelg ané 11 Zuvévwon Vi
TO AOYLOMLKO
Ermukdpwon \' EnahiBevon \
MpokaTapkTiKy 11 ‘EAEYX0G Yia VII
oxedlaon npoAeitoupyla
EnaMiéeuon \ ‘EASYX0G ouoTHHATOg \
Aentopepiiq v I\sln')‘upv(o Kat VIII
oxedlaon ouvTipnon
EnaliBeuon N Enaverkipwon
3
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Aopiég (i)

@ Aopn (struct): dounuévn petapint mov
amotereiton amd TANB0G EmUEPOVG
LETAPANTOV TOAVAOS SLOUPOPETIKMV THTWV

© O1 emuépong petafAntéc Aéyovon medio

Aopiég (i)
¢ ITapdoerypa s

struct student {
char firstName[20];
char lastName[30];

firstName
lastName

class

int class, room;
KoL OEPOVV EEYMPLOTA OVOLLOTOL int grade[15];
7 ¥; grade[0]
’ZUVTQ‘:H rade[1l
pr—— student s; ?__ 1
grade[14]
O
o i s e
. w WRITELN (s.firstName, s.lastName) ;
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Aopiég (iii) Aopég péoa o€ dopEC (iv)

¢ Iopaderypa: pécog 6pog Paduoroyiog

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

struct date {
int day, month, year;

}i

struct student {

gint ais;

FOR (i, 0/T0O/14) sum 4= s.qrade[i]; gate birsifare:

return sum / 15;

1 }i
WRITELN (s.birthDate.day, "/",
s.birthDate.month, "/",
s.birthDate.year) ;
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Muyaducoi apiBuot Evooceig

struct complex { REAL re, im; };

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

}

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

}

X. ZGyos, N. Hanacmiopov 1 165 Hi oV Y.
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¢'Evoon (union): 6mmg 1 dour aAAG uévo éva
ano ta medio ypnopomoteiton kaOe otryun!
¢ [Topaderypo
union number { int i; REAL r; };
number n;
n.r = 1.2; s *

printf ("%$1£f\n", n.r); r

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

printf ("%$1f\n", n.r); /* Adbog! */
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Apyeia (1)

¢ Apyeio (file): amoteleiton and
« petaPAnto TAnbog otoyeiov
» 0moONKELVUEVOV TO Vo LETA TO GAAO
» oLVNOMG GTNV TEPLPEPELAKT] VI
(1. oto diloko)
o gv yével mepiéyel duadikd dedopéva (binary)
o E101KT| TIEPITTMON: 0pyEio KEWEVOD

Apyeia (i)
@ Avorypo kot KAgioyo apyeiov
fopen fclose
¢ AwPoopo Ko ypayipo
fputc fgetc JOPOKTHPES
fputs fgets ovpfolooeipés
fprintf fscanf oToNTOTE
fwrite fread axolovbieg byte

®'Eleyyog télovg apyeiov

@ Ilopo
: padeLyLLoL . i
#include <cstdio>
FILE *f;
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Apyeia keévov otn C++ (1) Apyeia kewpévoo ot C++ (i)
@ Iopadetypo: pétpnon aptdpon ypopuuoy ¢ [Tapdaderypo (cuvéyeia)

KO OPOKTP®V TOAADV 0pYEI®V TOV
ovoudlovtal ot YPOLLUT EVTOADY

#include <cstdio>

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

1/ emeepyacio 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++;

. }
ratunnils fclose (f) ;
} printf ("%d chars, %d lines, %s\n",
chars, lines, argv[i]);
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Avoadikd apyeio otn C++ (1) Avadikd apyeia ot C (i)

¢ [Topaderypo: avtrypar] Suadikdv apyeimv
#include <cstdio>

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

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

fout = fopen(argv[2], "wb");
if (fout == nullptr) return 2;

X. ZGyos, N. Hanacmiopov 1 165 Hi oV Y.
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¢ [Topadetypo (cuveyeia)
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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[ToAvmAokoTNTO (i)

¢ K66106 TG ektédeong evog alyopiBpov mov
EMADEL KATOL0 TPOPAN L, GUVAPTHOEL TOV
peyéfovg Tov mpoPAnpaTog
o YPOVOG: apUOS VTOLOYIOTIKGV PpdT@v
o YDPOG: OTaITOVUEVO LEYEDOS VNG
4 2ZVVOPTNOELS TOAVTAOKOTNTOG
o BeTiKég Ko avEovoeg
emy f(M)=n(n-1)/2

X. Zéyos, N. Hanaomipov 1 16c Hi oV Y.
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[ToAvmAokoTNTO (i)

¢ Avo epaypa: O

O(f)={g|3c.3ny. Yn>n,. g(n) <cf(n)}
¢ Kdaro epdypa: Q

Q(f)={g|3c. 3In, Yn>n,. g(n)>cf(n)}
¢ Taén peyébovg: O

O(f)={g|3cy, c,. 3ny. Vn>n,.

c,<gn)/f(n)<c,}
« Ipagooue g=0O(f) avti g e O(f)
o . SN2+ 4n—2nlogn + 7 = ©(n?)

X. Zéyoe, N. Tlaraomipov Tpoypay ¢ H v Yohoytotd 212

[ToAvmAokoTNTO (iii)

O(1) < O(log*n) < O(logn) < O(¥n)
O(n) < O(nlogn)

0O(n?) < O(n?log®n)

O(n®) < ... < Poly

0(2") < O(n!) < O(n)
O s

N

AN S ANVAREHAY

Poly = n°® >
2Mn 1 vrepekfeticn cuvdptnon: 2227 (n popéc)
kot 1og*n n avtiotpoen g

. ZGyos, N. Hunacmopov Tp 16c Hi oV Y.
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>1oifec (1)

¢ Last In First Out (LIFO)
0,71 pmaivel tehevtaio, Pyaivel Tpmdto

«— Kopoen (top)

«— Béon

£, Ziyog, N. Tomaomopov Tpoy 6 H: v Yrohoyiota 274

>10ifeg (ii)

© Apnpnuévog TOTOG OEOOUEVDV
« stack: vAomotel T otoifo (akepaimy aplOumv)
« Opifovrtar o1 amapoitntes Tpaseis:

* (stack) Oonuovpyei pa Goglo oToifa

* empty eléyyet av o otoifa givar adelo

* push TPocONKN GTOYEIOL BTNV KOPLEN

* pop apaipeon otoyeiov and v Kopuen

« O tp6mOGg LAOTOINGNG TOV TOPUTAV®D dEV
£VOLOQEPEL WTOVS TTOL ol TOL YPNGLLOTOGOVY

« Tétolot tomot Aéyovtat apnpnuévot (ATA)

X. ZGyos, N. Hanacmiopov p 165 Hi oV Y.
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Xtoifeg (iii)

¢ Avtikeipevo (objects) otn C++
Y\onoinon otoifoag e mivoka
class stack {
ublic:
stack () =
bool empty ()

Katookevaotng (constructor)

void push (int x); uéBodot (methods)
int pop )/ St
rivate: 2
const int size = 100; nedia (fields)
int data[size]; onwg oo struct
int top; el
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X1oifec (iv)

¢ IToapdoerypa xpnong
PROGRAM { // stack demo
stack s; // koleitor o KOTOOKEVOTTHG
int. i

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

Xtoifec (v)

¢ Karaokeon ddstog otoifag
stack::stack () {
top = 0;
}
#'Eheyyog av po otoifa gtvor adeta
bool stack::empty () {

return top == 0;
while (!s.empty()) }
WRITELN (s.pop()) ;
}
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TroiPec (vi) Awyeipion ™g pvipmg (i)

¢ [Ipocbnkn croyyeiov
void stack::push (int x) ({
data[top++] = x;
}
@ Agaipeon ototyeiov

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

. ZGyos, N. Hunacmopov Tp 16c Hi oV Y.
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& XtoTikéc petafANTEG: YEVIKEG 1) TOTKES
o 0 XOPOG 6TN LN 6oL ToTodeToVVTOL
deopevetal kGOe Popd mov Kokeitor n

£vOTNTAL OTTOL SNAMVOVTOL KoL
0T0OECUEVETAL GTO TEAOG TNG KANONG

@ Avvopukéc petafintég
o 0 YOPOG 6TN LViUN 6oV ToTodETOVVTOL
OEGLEVETON KOl ATOOEGHEVETOL OVVOULKCEL,
MNAaoN 1e PPOVTION TOL TPOYPULLLOTIGTN
o 1 TPOOTELAOT GE OVVOLIKES HETAPANTES
yivetar pe ) ypnomn dewtdv (pointers)
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Awyeipon g pvipng (i)

¢ Me ) Bonfela v SuVoUKOV LeTABANTOV
VAOTOLOVVTOL OVVALIKOL TOTTOL GESOUEVMV
« GUVOEOENEVEG MOTEG,
o dévtpa, YPapotl, KAT.
4 [ThgovekTOTO TOV SLVOLIKOV TOTOV
o UTTOPOVV VO, TTEPLEYOVV OTEPLOPIGTO TANOOG
otoyelmv (av to emTpénel ) SwbEsiun pvnun)

o KATOlEC TPAEELS VAOTOLOVVTOL ATOSOTIKOTEPCL
(7. TpocbNKN Kot dloypaen oTOEIDY GE
gvolgpeon 0éon)

X. ZGyos, N. Hanacmiopov 1 165 Hi oV Y.

281

Avvapkn wapaydpnon pvipng (i)

¢ Aéopevon (C+4)
« OMpovpYia L0G VEAG SUVOULKNG LETAPAN TG

PE_LE

int *p;

P = new int;

® Amodécilevon
o KOTOOTPOOT| oG SUVOLLKNG HETAPANTIAG
delete p;
P
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Avvopun mopoydpnon pvipmg (i)
@ Aéopievon

« Onpovpyia mivaka petaAntol peyédovg

int *p, n;
7 =

n = 3;

P = new int[n];

/] av oev vrGpyel apket vy, TpokvnTel eéaipecn

Avvopukn mapayopnon pvaune  (iii)

¢ Aéopevon kot amodécpevon og C

#include <stdlib.h> P = new int[42];

int *p; delete [] p;

P = (int *) malloc(42 * sizeof(int));
if (p == NULL) {
printf ("Out of memory'!\n");

// e avté to uabnua o O plsicovue yio eCoapéaeic oty C++ ; exit(1);
Amodéopeno o)
? i free(p) ;
delete [] p;
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XovOetec Suvapkég uetapintée (i)

XovOetec dSuvapkég petapintég (i)

¢ Topaderypo ¢ [Topaderypo (cuvéxsia)

struct thing { qi="p; P ~—.—» 42

int num;
.int *ptry g->num = 563; q J:_

}; g->ptr = new int;

// oeC++ apkei thing avii struct thing * (gq->ptr) = 127;

thing *p; ‘ 6

delete p; P

P = new thing; P ‘ »—’—» 42 ‘ r/\

p->num = 42; ._—_‘_ 7 Sei | b \—1 7

B-Spte A ch e Eexpépaotot oeiktec!

127
p->something 1codvvapo pe  (*p) .something KoLt
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Xovoedeéveg AMoteg ) Xovoedepéveg AMoteg (i)
¢ Etvat ypoppikéc dtotdéers © EvkoAdtepn TpocHnkn ototyeimv
¢ Kdbe xoppog mepiéyet: * TPV
» KAmolo TANpo@opia D:ll
o évo 6OVOEGO 6TV ETOUEVO KOUPO =

¢ O tehevtaioc KOUPOS Exel KEVO GUVOECHO i

EESRESENE SR
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—%DE\
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Xovoedepéveg AMoteg (iii)
¢ EvkoLdtepn dtoypopr| oTotyeimv
o TPV
313
. HST(”,
13 NEny

X. Zéyos, N. Hanaomipov

2uvdedepéveg Moteg (iv)

¢ Tomog kopPov cuvdedepévng Aotag

struct node {
int info;
node *next;
)
© Mo cuvoedepévn Aot TaploTdveTon
ovvnOog e €va SElKTN 0TO TPDTO TNG
oToLYElo

—— owToovVapopa!

node *head;

X, Zégog, N. Tomaomopov Tpoypay

2uvoedENEVEG MoTEC (v)

¢ Iopaderypo KoTooKELNG AMoTOG

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

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

}

YuvoedeEveG MoTec (vi)

¢ Extonmon Motog

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

¢ [codvvapa (yio va pun «yxadei» 1 apyn p):

for (node *q = p; q !'= nullptr;
q = g->next)
WRITELN (g->info) ;

. ZGyos, N. Hunacmopov Tp

Tpoypay 65 HA v Yrohoytotd 202

£, Ziyog, N. Tomaomopov

Xovoedeéveg AMoteg (vii)

¢ Extinoon Aotog pe avadpoun
PROC print (node *p) {
if (p '= nullptr) { WRITELN(p->info) ;
print (p->next) ;
}
}

¢ Extonwon AMotag ovtioTpopa e ovadpon

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

X. ZGyos, N. Hanacmiopov 1

X1oiPec (Eavdr) (1)

¢ Y\omoinon pe omAd cuvdedepévn AMota

s |
fmmmm;
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XroiPec (Eovdr) (i)

¢ YAomoinon pe omAd cuvoedenEVN Mota
class stack {
public:

stack ()

bool empty ()

void push (int x);

Ot Omg Tpwv!

XroiPec (Eavdr) (iii)

¢ Karaokeon ddstog otoifag

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

#'Eheyyog av po otoifa gtvor adeta

int pop ()i bool stack::empty () {
private: return head == nullptr;
struct node { }
int info;
node *next;
}i
node *head;
}i
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Xroifec (Eavd) (iv) Xroifec (Eavd) (v)

¢ [Ipocbnkn croyyeiov
void stack::push (int x) {
node *p = new node;
p->info = x;
p->next = head;

¢ Agaipeon otoryeiov
int stack::pop () {
node *p = head;
int result = head->info;
head = head->next;

head = p; delete p;
} return result;
}
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Yroifeg (Eavd) (vi) Ovpég Q)
¢ [Mopaderypo ypHong @ First In First Out (FIFO)
PROGRAM { // stack demo 0,TL umaivel TpmdTo, Pyaivel Tp®dTo
stack s; // kaleltol 0 KOTOOKEVOOTHG
int, i

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

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

Agv dAhace
} timota!

X. ZGyos, N. Hanacmiopov 1 165 Hi oV Y.
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t— ?OOOO O(f ﬁ

o
(rear)

UTPOGTA
(front)

KEPOAN
(head)

ovpa
(tail)
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Ovpéc (i)

€ Apnpnévog THTOG dedOUEVDV
« Opiletot 0 TOOG queue OV VAOTOLEL
™y ovpd (aKepaimv aplipmv)
« Opiovtar ot amapoitnteg Tpaels:
* (queue) Odnuovpyel pa GdE OLPE
* empty eLEYYEL AV oL ovpa glvar GoELo
e enqueue 7wPocONKN oTOYEIOV GTO TENOG
* dequeue aaipeon otoryeiov amd ™V apyn

X. Zéyos, N. Hanaomipov 1 16c Hi oV Y.
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Ovpéc (iii)

¢ Y\omoinon pe omAd cuvdedepévn Mota
front rear

ﬁmmﬁ;

3. Zéggoc, N. Tamaomopon Hpoypapponiopuos HA v Yrohoyiotd 302

Ovpéc (iv)

@ Yornoinon pe amkd cuvoedepuévn Aioto
class queue {
public:
queue () ;
bool empty ()
void enqueue (int x);
int dequeue ()

Ovpécg (V)

¢ Koatookeun adelog ovpas

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

}
®'Eleyyog av pia ovpd givor adeto
bool queue::empty () {

private: return front == nullptr;
struct node { }
int info;
node *next;
}i
node *front, *rear;
}i
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Ovpég (vi) Ovpég (vii)

¢ IIpocHnkn ototyeiov
void queue::enqueue (int x) {
node *p = new node;
p->info = x;
p->next = nullptr;
if (front == nullptr)

front = p;
else
rear->next = p;
rear = p;
}
. Zéyog, N. Homacmdpov Il 16g HA v Y:
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® Aoaipeon ototyeiov
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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Ipopukég AMoteg (1)

@ Tevuicn popon amdd cvvoedepévng AMotog

L, |
el il i

struct node {

Ipappicég Aoteg (i)

¢ Ewayoyn oto téhog 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)

int info; q = g->next;
node *next; g->next = p;
}s }
typedef node *list; }
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Ipoppukég Aoteg (iii) I'poppukég Moteg (iv)
¢ Eicoyoyn petd tov koufo p 0(1) ¢ Awaypogn tov koppov petdtovp  O(1)

PROC insertAfter (node *p, int data) {
if (p '= nullptr) {
node *gq = new node;
g->info = data;
g->next = p->next;
P->next

q;
}
}

E—EAT*E,

Al

309

PROC deleteAfter (node *p) {
if (p != nullptr AND
p->next |= nullptr) ({
node *q = p->next;
p->next = g->next;
delete qg;
}

TR

. Zéyog, N. Homaomipov 1lp 1165 H) X. Z6y05, N. Taraomipon Tpoypay o Hi v Yrohoyiotd 310
T'poppukég Aoteg (v) I'poppukég Moteg (vi)
¢ Ebpeon otoryeiov O(n) ¢ Avtiotpopn Alotog O(n)
FUNC node *search (list 1, int data) { PROC reverse (list &l) {
node *p; node *p, *q;

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

}
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g = nullptr;
while (1 '= nullptr) {
p=1;
1 = p->next;
p—->next = q;
q'= B2

}
L qs
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Ipopukég AMoteg (vii)

¢ Xvvéveon 600 MoThV O(n)
PROC concat (list &11, list 12) {
node *p;
if (12 == nullptr) return;
if (11 == nullptr)/i1l/="12;
else {
pis= 111

while (p->next != nullptr)
P = p->next;
p->next = 12;
}
}

X. Zéyos, N. Hanaomipov 1 16c Hi oV Y.
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Kvorhkég Aotec

¢ O enduevog tov Televtaiov kOpPov sivot
TOAL O TPMOTOG

B

X, Zégog, N. Tomaomopov Tpoypay 6 Hi oV Y.
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Authd cvvdedepéveg Maoteg

@ Avo ovvdeopol o€ kabe KOPPO, TPOg ToV
EMOUEVO KO TTPOC TOV TPOTYOVLLEVO

pEsmE=Eco=cal

. ZGyos, N. Hunacmopov Tp 16c Hi oV Y.
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Authé GUVOESEUEVEG KUKAIKEG MOTES

¢ Avo chvdecol o€ kabe KOUPo, Tpog Tov
EMOLLEVO KO TTPOG TOV TPONYOVLEVO
¢ O endEVOC TOV TEAEVTOIOL ElVaL O TPDTOG

# O ponyovEVOG TOV TPMTOL EIVOL O
TEAEVLTOLOG

TR T T

£, Ziyog, N. Tomaomopov Tpoy 6 H: v Yol
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Ipaopot (i)

¢ Ipdgog 1 ypaonpa (graph)
« V. Z0Ovolo kKOpPov 1 Kopueov
« E X0Ovolo axpov, oniadn Cevydv kOpfov

G=(V,E)

¢ [Topaderypo
V=4{1234567}

E={(xy) [xyeV,
X+y=4 1 x+y=7}

¢ ['pagikn Tapdotoon

X. ZGyos, N. Hanacmiopov p 165 Hi oV Y.
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I'paoot (i)

¢ Kategvbovouevoc ypaoog (directed graph)
o Ot akpés etvon drotetaypéva Ledyn
» Mmopotv vo vAomombovv e deikteg

Co—a—e
9‘9‘@
el
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Avadika dEvTpa (i)

¢ Ewwcol ypdpot
™S HOPONG:

# Kdbe xoppog
€xer 0,112
ToudLd

4 Pifa: 0 apyucoc
Kkopfog tov
S€vdpov

@ OVAAa: KOPLBOL
Y®Pig mond1d
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AvodiKa dévTpa (i)
& [TAnpeg

VoSO

d€vVTpO:

®Mobvo 10 /@\ e
KOTMTOTO
(B)

eninedo pmopsel
Vo uny etvon

TANPES © @

¢ 1TmBog kopPov =n = vyog= O(logn)
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Avadika dévTpa (iii)

@ Y)lomoinon e wivako i

zkfgiiiihl

1

« Av évag koupog amobnkedetan
ot Béon i tov mivaka,
TO TOOLG TOV amodnKevovToL
otig 0éoeig 21 kar 2i+1

Avadikd dévTpo (iv)

¢ Yhomoinon pe ogikteg

struct node { l

int info;
node *left, *right;
}i
typedef node *tree; iiiii /&]i\

¢ Iopaderypo ==
a[ll="'y'; a[7] ='A'; 2 ®° info @
a[2]="'3'; a[8] ='i'; 4/@\ . . , ‘ N Soes =
23 = tChaai = os
al4]="'f'; a[l0]='x'; B RO® tese / \rione 4@
a[5]="'e'; a[ll] ='n'; ® © ==
a[6]="'8" 8~ 9 01
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Avoadikd dévtpa (v) Avadikd dévtpa (vi)

@ Aldoyion 6A0V TV KOPPOV £VOC 6EVIPOL
« pofepotikn didraén (preorder)
yio. Kabe vodévtpo, mpwto 1 pica,
LETA, TO 0PLOTEPO VILOSEVTPO KOl LETA TO 0e&L0
« embepotikn diataén (postorder)
Y10 KGO VTOFEVTPO, TPAOTOL TO APLOTEPO
V0SEVTPO, LETE TO deEL0 Kot peta  pilo
« evBepatikn ddraén (inorder)
Y10, KAOE VITOOEVTPO, TPDTOL TO OPLOTEPD
VI00EVTPO, PETE M pila Kot Letd o 6e&lo
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¢ Adoyion preorder

N

2 8
SR

3 9 1
® (2 ® @

11

O ©

4 6 7

0
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Avadika dEvTpa (vii)

¢ Adoyion postorder
A

10

R
2 7 9
@\ 5 ©® O

8

@00 o,

®6,0,
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AvodiKa dévTpa (viii)

¢ Adoyion inorder

3. Zéggoc, N. Tamaomopon Hpoypapponiopuos HA v Yrohoyiotd 326

Avadika dévTpa (ix)

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

¢ H mopandve dtadikacio etvor avadpopkn

¢ H un avadpopkn didoyion ivor @kt aAld
nolbmhokn (threading)
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Avadikd dévTpo (x)

¢ ITn00og kOpPV KoL VYOS dEVTPOL

FUNC int size(tree t) {
if (t == nullptr) return 0;
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)) ;

ToAvmhokdtno;
O(n)

3. Zégog, N. Homaombpov Tpoy 65 H v YTOAOYIOTE) 328

Avadika dévepo. avalnTnong (1)

¢ Binary search trees

Bl —
g

¢ [ k6Oe kopPo 1oyvovy
01 TOPOAKAT® 1010TNTES: N

» OLot ot KOpPot Tov
OPIOTEPODL VITOIEVIPOL LT LI
£YovV TIEG LIKPOTEPE = =
ic)scsg mgitﬁ#@ r‘()n) Kgugﬁgu

« OA01 o1 KOpPot Tov == =
de£100 VIOdEVTPOL £xOVV Eﬁﬂ
TIHEG peyorvTepes M 1ogg B
™G TWNS TOL KOUPOL
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Avadikd dévpa avalnmong (i)

¢ Ta dvadikd dévrpa avalnTnong
S1EVKOAVVOLV TNV avalnnon oToEimV
¢ Avadpopukn avalntnon
« v n T mov ntetton etvan oty pica, Ppédnke
« av gtvon pkpdtepn amd v Tn e pikoc,
apkei va avalnmOel oto aplotepd mondi
« av gtvon peyaddtepn amd v Ty g pioc,
apkel vo avalntn el oto de&i moudi
¢ Kdot0g avalntnong, elcaymyns, O1oypaeng:
O(k), 6mov k givar to Dyog Tov dévTpov
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Avadika dévrpa. avalntnong (iii)

¢ Avalnmon

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);

Avodika dévtpo. avalnTnong (iv)

¢ Ewayoym
node *insert(node *t, int key) {
if (t == nullptr) ({
node *p = new node;
p—>info = key;
p->left = p->right = nullptr;
return p;
}
if (t->info > key)
t->left = insert(t->left, key):
else if (t->info < key)
t->right = insert(t->right, key);

return t;
}
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Avoadikd dévtpa avalntnong (v) To Aertovpykd cvomua Unix (i)
¢ locolvyloua ¢ Bell Labs, ~1970

« Epocov 1o kdotog tov mpaéemv givar O(K)
0éhovpe va kpatdpe pikpd to vyog k Tov dévipov

«» Iooluywopéva dévdpa (balanced trees): to Babog
dvo OV Srapépet To oD katd 1

« Aapopeg maparrayéc opilovv SopopETIKE TNV
évvola Tov 1oolvyiopartog: AVL, red-black trees

« Xg éva 1600uyIopévo dvadiko 6€vpo avalnmong
1e N koppovg, umopovpe va Ppebdodue amd m pia
o€ ono1odNmote kKopPo pe kéotog O(logn)

. ZGyos, N. Hunacmopov Tp 16c Hi v Yrohoyiota 333

¢ Aop tov Unix
« opnvog (kernel)
« @ro1og (shell)
» BonOntikd mpoypdappora (utilities)
¢ Iepapyiko cvotpa apyeiov
o Aevopikr| dopm
« 'Evog katdhoyog (directory) umopei va mepiéyet
apyeia (files) 7 dArovg (vro)katardyoug

3. Zégog, N. Homaombpov Tpoy 65 H v YTOAOYIOTE) 334

To Aertovpyikd cvomua Unix (i)

¢ Andélvta ovopata

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

‘paul‘ ‘nickie‘ ‘passwd

@ Zyetkd ovopota

book 4
courses/201 book| |courses rqﬁmv
./courses/102 KOTAAOYOg
../paul

../../etc/passwd
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To Aertovpyikd cvotua Unix (iii)

¢ Octikd oTotyeio Tov Unix
» 1EPOPYIKO cHoTNI opyEiDY
» ToAAOL yprioTES cLYYPOVEG (Multi-user)
« TOMAEG Otepyncieg ovyypovag (multi-tasking)
o EMKOWVMVIEG KOL VTTOGTNPIEN SIKTVOV
¢ Apvntikd ototyeio tov Unix
o KPUTTOYPAPUKE OVOLOTO EVIOLDV
o TEPLOPIGHEVT Kot cuvOnpaTikn Bordegto
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Yootmua apyeiov tov Unix (i)

Yootua apysiov tov Unix

(i)

& Avtypaon opyeiov cp @ Awypoon apyetov rm
cp oldfile newfile rm file, file, ... file,
cp file, file, ... file, directory rm -i file; file, ... file,
cp -r directory; directory, rm -£ file, file, ... file,
cp -i oldfile newfile rm -r directory

¢ Metovopaoio 1 petaxivnon apyeiov  mv ¢ Anovpyia directories mkdir
mv oldfile newfile mkdir directory, ... directory,
mv file, file, ... file, directory ;. : : 2
I oeor - il ¢ Awypaoen adsiov directories rmdir

rmdir directory, ... directory,
¢ A)ayn directory cd
cd directory
. Z6yog, N. Handomdpov I 16 HA v Y 337 £. Zéyos, N. Monaomopov Tpoypay o5 H v Y 338

Yoomua apyeiov tov Unix (iii) [poypappata epappoymv Unix (i)

¢ Eppdvion TAnpopopidv ylo opyeio 1s ¢ Epgdvion manual page man
1s man command
1s file, file, directory; ... whatis command
« Emoyéc (options) ¢ Epogdvion mepiexopévov apyeiov cat
-1 EKTETOUEVEG TANPOPOPIES cat file, file, ... file,
-a  eppaviCovat kot 1o Kpued apysio ¢ Epodvion mepieyopévev apyeiov more
-t ta&vounon ®g Tpog To ¥POVO TPOTOTOINCNG avé oelida Hoas

-F eguoavifetot o Tomog Kabe apyeiov

-d gpeaviCovrol TAnpopopiss yio €vo directory,
0oL Y10 TOL TEPIEYOHEVA TOV

-R QVOOPOLIKY ELOAVIOT TANPOPOPIDV

. ZGyos, N. Hunacmopov Tp 1og H Y
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more file; file, ... file,
less file, file, ... file,
3. Zéigoc, N. Tamaomipon Tpoy 6c H. v Yrohoy
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[Mpoypappata epappoymdv Unix (i)

¢ Epodvion Tpatmv YpopLoy head

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

¢ Epodvion tedevtoiov ypoppmy tail
tail file, file, ... file,
tail -10 file; file, ... file,

@ [Iimpopopiec yio to €idog apyeiov file
file file, file, ... file,

¢ Epodvion nuepopmviog Kot mpog
date

date

X. ZGyos, N. Hanacmiopov p 165 Hi oV Y.
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[Mpoypappata epappoymv Unix

(iii)

¢ Extonoon apysiov
1pr file, file, ... file,
¢ Metoyrottiomng Pascal

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

¢ Metayrottiomg C

cc -o executable program.p
gcec -o executable program.p

¢ Enelepyacio apyelov KeWEVOL
vi file, file, ... file,

¥, Zégog, N. Tomaomopov Tpoy 65 Hi v Yrohoy
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Baowm Agttovpyia Tov Vi (i)

© AVo KoTaoTAoES AstTovpYyiog
» KOTOOTOON EVIOADY
» KOTAOTOON EIGOYOYNG KEWWEVOL

€ 2V KATAoTAON EIGOYMOYNG KEYWEVOL
o TNYOIVOVUE UE GUYKEKPULEVEG EVTOAEG
(my. i, a
o UTOPOVLE LOVO VO ELGEYOVLE YOPAKTNPES
@ 2TV KOTAOTOOT EVIOADY
o TNYOIVOLUE L€ TO TANKTPO ESC
o UTTOPOVILE VO LETOKIVOVLLOGTE KO VL 6tvovue

Baowm Agttovpyia Tov Vi (i)

® Metakivnon péoa o€ apyeio
« 1T > xotd éva yapaktipa
hjkl (opoimg)
w o AEEN 0e&td
CTRL+F 110, GEALOOL PLETEL
CTRL+4B 110, GEALOOL TPV
CTRL+D [IOT| GEAMOO HETE
CTRL+U o1 6EMO0 TPV
0 $ omnv apyn 1| 6T0 TEAOG TNG YPOUUNG
A GTOV TPMOTO YOPUKTNPO TNG YPOLLUNG

EVTOAEG
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Baown Aettovpyia tov Vi (iii) Baown Aettovpyia tov Vi (iv)

@ Meraxivnon péoa og apyeio (cuvéyela)
-+ omV apy} ™S mPONyovHEVNS 1)
NG EMOUEVNG YPALLNG
() omyopyn TG TPONYOOLEVNS 1|
G EMOUEVIC TTPOTOONG
{ } omvapyn e mponyodievng 1
™G EMOLEVNG TAPOLYPAPOV
NG otV N-0GTY| YPOLLUT
G oV televtaio ypopun

¢ Elcoyoyn Keipévou

i a &€wooywyn TP 1 LETA TOV CUrsor

I A E€00YOYN 6TV 0pYN 1 OTO TEAOG TNG
YPoIpiG

o O ELoOY®YN OE VEN KEVI] YPUULT KOT®
N v amwd TV TPEYOVGa

r AVTIKOTAGTOGT EVOS YOPAKTIPOL

R OVTIKATAGTOON TOAADV YOPOKTIPOV
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Baown Aettovpyia tov Vi (v) Baown Aettovpyia tov Vi (vi)
@ Aaypoen KEWEVOL © Evpeon ovpforoocelpdig

x TOV TPEYOVTA YUPAKTIPO

X TOV TTPONYOVLEVOL YOPOKTIPOL

dw  uéyptto téA0og AEENG

dd  OAOKANPNG TG TPEXOVCUG YPAHUNG

ndd nypappav apyitovrag amd v

TPEYOVCA

» Ot A&Ee1G KaL Ol YPOLLLES IOV OLYPAPOVTOL

tomofeTovvton oto buffer (cut)

X. ZGyos, N. Hanacmiopov p 165 Hi oV Y.
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/ XXX €0peon mpog T EUTPOS

? XXX €0peomn TPog Ta Tom

nN endpevn evpeon opdng N
avtifeTng eopdc

& AlNec evTolEG

CTRL-L €TOVOCYESI0ON TNG EIKOVAG

u aKOLPMOT TNG TEAEVTOL0G EVTOANG
EMOVAAN YN TNG TEAELTOLOG EVTOANG

J GUVEVMGT] TNG TPEXOVGOG YPOLLUNG
e TNV EMOpEVN
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Baowm Agttovpyia Tov Vi (vii)

@ Avtiypoon| Kot LETOKIVION KEYEVOD

yy  OovTiypo®n pog ypapung oto buffer
(copy)

nyy avitypoon N ypaupdy oto buffer
P P EMKOAANGN TMV TEPIEYOUEVOV TOV
buffer kdtw 1 Tvo ard v Tpéxovca
Ypo (paste)
¢ AnoOnkevon kot ££060g
:w  amofnKevon Tov apyeiov

Internet (i)

# Aiktvo vroroyiotdv (computer network)

¢ Ovopato kot S1evhHVeELG VTOAOYIETAOV
o Atevovon IP 147.102.1.1

« Ovopa ‘theseas‘ ‘softlab‘ ‘ntua‘.
o unokoytcsmg
o710 diktvo Tov Epyactpiov
Teyvoroyiag AoyioHkon
oto 6iktvo g Z.H.M.M.Y.

:q  £Eodoc / 670 dikctvo Tov E.M.II.
:wqg omobnkevon Tov apyeiov kot £€060g s EMKP(}TELSG 010 dikTvo g EALGSag
:q! €€0d0g yopig omobnkevon (domains)
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Internet (i) Internet (iii)

@ H)extpovikd Tayvdpopeio (e-mail)
« NAEKTPOVIKT TaLOPOLLLKH dtevhuvon

‘nickie‘ @ ‘softlab .ntua. gr‘

OVOLLOL VTTOAOYLETN
1N EMKPATELNG

Voo ypnot

o VIAPYEL TANODPO EQOPLOYDV TOV
SraxepilovTot To NAEKTPOVIKO TayLOPOLLEiD

. ZGyos, N. Hunacmopov Tp 16c Hi v Yrohoyiota 351

¢ [1pdcPaon 6€ OTOUAKPVGHEVOVG
vroloylotég (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$

£, Ziyog, N. Tomaomopov Tpoy 6 H:

Internet (iv)

@ Metagopd apyeiov (FTP)

« katéfoopa apyeiov (download)
LETOQOPE OPYEIDV OO TOV OTOLOKPVGLLEVO
VTOAOYIGTY TTPOG TOV TOTIKO VITOAOYIOTY|

« avéBaopo apyeiov (upload)
LETAPOPE 0pyEiV 0T TOV TOTKO VITOAOYIGTN
TPOG TOV OTTOLOKPVGHEVO VTOAOYIGTN

« anonymous FTP
T.X. £tp.ntua.gr
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Internet (V)

¢ Hextpovikd véa (News)
» opadeg ovlnnong (newsgroups)
1 cv{tnon cuvnOMG TEPLIOTPEPETOL
YOP® OO GLYKEKPIUEVE OEHaTOL
T.Y. comp.lang.pascal
« 01 0LGdEC ouiNTNONG AELTOVPYOVY GOV
TVOKES OLVAKOLVMDGEDY

» K0Oévog umopei v o1 Alet TIG avaKOWMGELS
TV ALV Kot vo BEAEL THV aVOKOTV®GT) TOL

(posting)
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Internet (vi)

¢ Kovtoopmohé (chat 1) IRC)

« kavaho (channels)
1 cL{NTNOT TEPLOTPEPETAL YOP® OO EVOL
O£ KOoU EVOLOPEPOVTOG

« Efval OpmS cOYxpovn, SNAadT yiveto og
GUYKEKPULEVO YPOVO Kot OgV Tnpeital apyeio
TV Aeybéviov

o KoOEVOG Umopel Vo «oKoDED TOL AEYOLEVO. TOV,
ALV KoL VO KHAGY» TPOG 0TOVG

X. Zéyos, N. Hanaomipov 1 165 HA oV Y.
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Internet (vii)

¢ [Toyk6G 110G 16T0G
World-Wide Web (WWW)

o V0 GLOTNHO VoL TNONG VITEPUECIKMY
mAnpogopidv (hypermedia information)
« 1oT0cEAdEG (Web pages),
vrepuéoa (hypermedia),
ovvdeopot (links),
e€umnpetntég (Servers), kot
nepuyntég (browsers)
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Internet (viii)

@ AevBivoeig otov maykoouto 10td (URL)
://‘www.corelab.ece.ntua.grH/courses/programming/‘
i !

£idog ovopa 6éomn otov
minpogopiag  efummpemn eumpem
KOt TPOTOKOALO
EMKOWVOVING

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