MPOMPAMMATIZMOZ HAEKTPONIKQN YMOAOIIZTQN
http://courses.softlab.ntua.gr/progintro/

Awdokovteg: Xtabng Zayog (zachos@cs.ntua.gr)
Nikog [amacmopov (nickie@softlab.ntua.gr)
Anpntpng @otakng (fotakis@cs.ntua.gr)

Awpdveleg TopovGLIGE®V

Ewcayoyn (1)

@ XK0TOG TOL poBNaTOg
« Ewcayoyn oty mAnpopopikn
(computer science)

« Eicaymyn otov mpoypappotiopo
NAeKTpOVIKOV vIToAoyioT®v (H/Y)

o MeBodoroyia alyopiBpkng enilvong

v Ewcaymyn oty mAnpogopikn 21 / 10 / 11 TpoPfAnuaToV
v Ecoymyn 6tov Tpoypapotiopnd
pe ™ yAdooa Pascal
v MebBodoroyia olyopiOpkng emiloong
mpoPAnpdrov
. Zayog, N. Ianacmdpov TIpoypappatiopds Hiektpovikdv Yroroyiotdy 1 X. Zayog, N. [oamacmopov Tpoypappatiopndg Hiextpovikdv Yrokoyiotdv
Ewcayoym (i1) Ewayoyn (1i1)
& Alydp1Bpog & dvown yAdooo
o [lemepacpévn akolovbia gvepyeidv * Xopig T(’)GO, aVGTNPODG GUVTOKTIKOVG
OV TEPLYPAPEL TOV TPOTTO EMIAVONG EVOG TEPLOPICHOVG
TpoPAYOTOC o MeydAn mokvoTnTo Kot O1HAGIOA0YIKN
wKovoTTo

o Epappoletar og dedopéva (data)
& poypappa
o Axpipg meptypar| evog adyopibpov og
L0 TUTKT YADGGO Tov ovopdleTol
YADGGO TPOYPULUUOTICLOD

£. Ziyos, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv 3

& Tk yYAdooo
o Avotnpotatn obvtoén Kot onpacloloyio
¢ ['AOoG0 TPOYPAULATIGHOD
o Tumikn YAGGGO 6TV 0moio, LITopovv va.
TEPLYPAPOVY VITOAOYIGHLOL
o Extedéoun omod Evav nAekTpovikd VTOAOYIGTY

%, Zégog, N. Mamaomdpov Hpoypappamionds Hrextpovikédy Yaokoyiotdy

Ewcayoym (iv)
& [TAnpogpopikn

H\ektpovikoi

VTOAOYIOTEG Mobnpatuch
(engineering)

Yyedioom kot
KOTOOKELN

Bempio Kot
avaAvTikn pébodog

& Kevrpwm évvoa:
vroloylopog (computation)

£. Ziyos, N. Taroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv 5

Ewcayoyn (v)

& ITAnpogopikn: padnpatuconoinon g
pnebodoroyiog TV pPnyoviKov

o Amartioeig — [poPanpo

o Ipodaypapéc

o Xyedioon

« Y\omoinon

o Eumeipucoc éheyyog — Osopntikn exainfsvon

« Beltiotomoinon

o ITolvmhordmra (k6oT0G TOPMV-0y0ddV)

o Texunpioon

« Zvvipnon
"Evvoteg mov vmipyav yio Toug unyovikovs, oty
TANPOPOPIKT TVTOTOWINKAY, THPAV LAONUATIKY HOPT,
Gpo umopel KOVEIG VoL EMYELPTNUATOAOYNOEL LUE QVTES TIG
£VVOLEG YPNCULOTOLOVTAG OTOdEIEELS.
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Ewcaymym (vi)

& Aevtepofabpa exmaidogvuon
Yxomdc: va padeig vo oképtecsal

« H Evkieideio 'eopetpia (pe ™ Pacikn Swdaktikn g aio)
amovolaleL amd To TPOYPOLLLE CTOVODY EOM Kot xpoviaL.
Amotéleopa: Onmg eidape Kot oTig moveAAvieg e€etdoelg
dtvetan éppacn oty aroot)fion avovsinv Bempnudtomy Kot
YVOGEOV JLOQOPIKOD KOl AmelpooTikov Aoyiopotd. H
KOVOTNTO HoONUOTIKNG ETAVONG OmADY GALL TPOTOTVTWOV
npoPAnudtmv dev mailet poro.
ATovcio YVOGEDV GLVEVACTIKNG (LETPNON TEPMTOCEWY,
tpiywvo Pascal).
Epoppoyn tov aroom0iciévey Kavovav;
AlyeBpa: av pOTHo® Evay TeELeOQOTo Avkeiov TOGO Kave
107x93 Ba dvokorevtel TOAD VO ATAVTHGEL, EVA PLGIKA
yopiler ot (atB)(o—p) = a>—f?

Ewcayoyn (vii)

& O1 pantég ayvoodv v €vvola Tov
“amodoTikov aAyop1Buon”

o Y. pobaivouy €va un-amodotikd aAyoplopo
yuo. v €0peon Tov MLK.A. evd o alydpiOpog
tov EvkAeion amovoidlel and v OAn

& I1pdtaon

« Ewayoyn g @swpntikhg IIAnpogopikng
o1n devtepofdOa ekmaidevon yio OAOVG
TOVG podnTég

o MeBodoroyia enihvong npofAnudtov pe
oyedioom Kot viomoinomn alyopiBuwv

X. Zéyoc, N. Tlaracmopoy Tpoypappetiopés HAEKTpovikédy YroAoyiotéy 7 . Zéyog, N. Tlaraomdpov TIpoypappatiopss HAEKTpovikdv YroAoyiotéy 8
Ewcayoym (viii) Ewayoyn (ix)
& TprrofdBpia ekmaidevon & No unv Egyvaue ot

o H teyvoloyio oaALaler oévaa kat ypryopo — to Ogpédio
pHévoov

o Avtd to Ogpélio mpémet v €ivor 1) poyoKOKaALd 6TV

tprrofadua exmoidcvon: ELQacT oty olyopBukn

OKEYN GE AVTISILGTOAN LE TIG TEYVOLOYUKES de&1OTNTES

(computer literacy)

Computer science, computing science, informatics

Dijkstra: n Emotiun tov Yrohoyiotdv £yl t1oom

GYE0N LE TOVG VIOAOYIOTEG OOT| Kol 1) AGTpovopio pe

T0L TNAECKOTLOL

Primality: onpavtikd enitevypa oe pia ydpa xopig

VITOSOUES

£. Ziyos, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv

o To va kavelg Aabn givar avOpdmvo.

« [ va ta kavelg Odhacoa ypeidlecar
vroAoyloth!

X. Zégog, N. Tanaomopov Tpoypappamopss Haektpovikiy Yrohoyotéy 10

Ewayoym (X)

© KaTooKe0| DVTOAOYIOTIKOV LUNYovOY

o ApyonoTnTa: VITOAOYIGTIKEG UNYAVEGS,
UNYOVIGHOG TV AvTikuOnpov, K.AT.

¢ 170¢ awdvac, Pascal kou Leibniz,
UNYOVIKEG DTOAOYIGTIKES OPIOLOUXOVES
= oTOWYEIMSELG aplOuNTIKES TPAEELG

« 1830-1840, Babbage, “avolvtiki punyovn”
= AOYAp1OLOL, TPIYOVOUETPIKES GUVAPTNOELS

« 1880-1890, Hollerith, pnyovn pe dtdtpnreg
KEAPTEG Y0l TNV OVTOUATOTOINGT TOV EKAOYDV

£. Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv

Ewayoym (x1)

& Kotaokeun vToloyiotmv

e 1920-1930, Bush, niextpixn (avodoyikn)
VIOAOYIOTIKT unyavi = dtapopikég EIGMGELG

e ~1940, Zuse, niektpovikn (Yynelakn)
VTOAOYIOTIKT Unyovi
= TPOYPOALO KOt SESOUEVD, YWPLOTA

e 1945-1950, povtého von Neumann
= TPOYpapLo Kot SESOUEVE, 0T KOWVOD

o 1950—onpepa, paydaio avamtuén g
TEYVOAOYIOG TOV NAEKTPOVIKMDV VITOAOYIOTOV

X. Zégog, N. Tanaomopov Tpoypappamopss Hasktpovikiy Yrohoyotéy 12




Ewcaymym (xii)

# Kataokeun vmorloyiotmv

e 1952— main frames IBM 650, 7000, 360

¢ 1965— mini computers DEC PDP-8
¢ 1977— personal computers Apple I
1981 IBM PC

1983, 1984
o 1985— internet
e 1990- world wide web
« 2000— PDA, smartphones, k.AT.

Apple: Lisa, Macintosh

£. Zégg05, N. Tlamaomdpov Tpoypappationés Hextpovikey Yrohonotav

Ewayoyn (xii1)

& Mnyavikol VTOAOYIGTOV

o Tom Watson, IBM, 1945
O kdayiog yperalerar mepinmov 5 vTOLOYIOTES

« Gordon Moore, Intel, 1965

H mokvotnro tov
hardware ota

oloklnpauéve. MOORE'S LAW
KoKADpOTO!
omdaoidletau -
K6l 18 jves m—

W70 1975 1980 0BS5S 1000 1095 2000

transistors

6“ http://www.intel.com/research/silicon/mooreslaw.htm

X. Zayog, N. Ianacmipov Tpoypappatiopndg Hiextpovikdv Yrokoyiotdv
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Ewcayoym (xiv) Ewayoyn (xv)
@ OcpéMa TG TANPOPOPIKNG & I1pdypappo Tov Leibniz:
o Mabnpotier Aoyt Beperioon TV pabnpoTIKOV
o Apiototéng: cuAloyiopol e YADGGO YL 6o o uaBnuatixd,
A A-B « Oewpia
————————— (modus ponens) . . ,
B « ovvenng (consistent) kat TAPNG (complete)
« Evikeidng: a&iopatikn fewpia An=-A avtipaon
o Apyég 2000 onddva, Hilbert ®I'\doca (Boole, De Morgan, Frege, Russel)
= agiopa, fedprpe, Tomikn anoddeln o TPOTOCLUKOC AOYIGHOG AV, o, o
o KOTNYOPNUOATIKOG AOYIGHOG v, 3
¥. Zéyog, N. Tlanacmopov Tpoypappatiopdg HAEKTpovikéy Yoroyiotov 15 . Zéyog, N. Tlanacmopov Tpoypappatiopdg Hiektpovikav Yrohoyiotdv 16
Ewcayoym (xvi) Ewayoyn (xvii)
& Ocopia @& XVVETELD, KOL TTANPOTNTO
. Zuvo,koeswpia, Cantor, Frege € « 1931, Godel, Bedpnpo pn TAnpdTTOG
o Iopado&o tov Russel = Sev gival SuvaTOV VoL KOTAGKEVOUOTEL
AeA — Ag¢A GUVETHS Kol TANPNGS Bewpia TG apOunTikig
A= { * | YEX } AEA - AeA . 1936, Turing, Gmeipn Tavia
1 of1(1]|0
o Al)eg Bempiec cuvorwv (ZF, k.Am.) = HM OMOKPLOEG . [ [o] 7y [1fo] []
) ) ] (undecidable) mpotdoeig Kegaki
o Aldeg Bewpieg yia T Bepelioon tov , . —
. ; , = unyovn Turing,
pobnpatikov (Bempio cuvaptmoemy, " , wiomm
KOTNyopldv, K.AT.) VToAOYIGHHOTNTA a/\éy)?sul
e 1920-1930, mpoomafeteg yio amddeEn arcoraon)
GUVETELOG

£. Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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Ewcayoym (xviii)

& Mn TAnpdtTa (incompleteness)
« David Hilbert, 1862-1943
o Kurt Godel, 1906-1978 (aottio)
o Ao&14dmg
 Incompleteness: a play and a theorem
* O B¢eiog [étpog kan ) ewooio tov Goldbach
o [Momadnuntpiov
* To yapdyelo tov Turing
« Hoffstader
¢ Godel, Escher, and Bach

£. Zégg05, N. Tlamaomdpov Tpoypappationés Hextpovikey Yrohonotav

Ewcayoyn (xix)

& K\ddot TG TANpoQopIkig
o AhyopiBpot ko dopég dedopévav
o [Adc0oEg TpOYpaUIATIoHOD
o APYITEKTOVIKT] VTOAOYIGTAOV Kot SIKTO®V
o Ap1Buntikoi Kot cvpforikoi vIoAoyIGHOL
o Ag1TOVPYIKA cLoTAHNOTA
o MeBodoloyia — teyvoroyio Aoyioptkod
» Bdoeig dedopévav kat duoyeipion mAnpopopidv
o Teyvnm vonuocHvn Kot poUTOTIKN
o Enucowmvia avBpdmov — vroroyiot)

X. Zayog, N. Ianacmipov Tpoypappatiopndg Hiextpovikdv Yrokoyiotdv 20

Ewcayoym (xx)

€ YTIOAOYI0TNG

o enelepyaotg

o pVMHN

o GLOKEVEG EIGOO0V/EEGSOV
& [010tNTEC

o QVTOLOTO Y®Pig e€uTvada

o peydAn toydITO

o akpifela otig TpaLelg

£. Ziyos, N. Taroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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INwooeg TPoypPoUUATICHOD (1)
& 'Adooa pnyovig

0110110 11011011

SevBuvon EVTOAN

& Zoppoin yhdooo (assembly)
label: add
Sevbuvon

ax, bx
mpaén  dedopéval
& ['Adooeg yopuniov kot VYNAL enurédon
@ YAOmoinom YAWGG®V TPOYPLULATIGHOV
o petaylottiotig (compiler)
« Olepunvéog (interpreter)

X. Zégog, N. Tanaomopov Tpoypappamopss Haektpovikiy Yrohoyotéy 2

[Mocoeg TPOYPAUHATIOHOD (11)

& Kvupiotepeg yYAdooES, 16TOPLKE
1950 |FORTRAN, LISP, COBOL, Algol,
1960 |BASIC, PL/1

1970 |Pascal,
C, Smalltalk, Prolog, ML, Logo

1980 |C++, Modula-2, Ada, Perl

1990 |Java, Python, Ruby, Haskell, PHP

2000 |CH#, ...

£. Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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INwooeg TPoypPoUUATICHOD (111)

# Pascal
« Niklaus Wirth (1971)
o [A®ooa yevikov okomov (general purpose)
« Evvoei 10 cuotnpotikd kot dopunpévo
TPOYPOLUUATIOUO
& loporrayéc
» Standard, ISO Pascal
o UCSD Pascal
o ANSI Pascal
o Turbo Pascal

%, Zégog, N. Mamaomdpov Hpoypappamionds Hrextpovikédy Yaokoyioty 24




Aocknoeig

(i)

begin

end.

program Hellol (output) ;

writeln('hello world')

Aciknoeig (C)

(i)

program Hello2 (output) ;
begin

writeln('hello ', 'world')
end.

program Hello3 (output) ;

#include <stdio.h>
void main ()

#include <stdio.h>

{
) Prnt ey nclude <stdio.h>
void main ()
{
printf ("hello " "world\n");

begin void main ()
dwrite('hello '); writeln('world') { printf("hel #include <stdio.h>
end. i i
program Hello4 (output) ; printf ("wor Yold main ()
begin } ; " wy .
write('hello world'); writeln pr}ntf( hello world");
end. printf("\n");
¥. Zéog, N. Tlamaomopov Tpoypappatiopds Hrektpovikdv Yrohoyotdv 25 . Zégog, N. Tlaraomdpov TIp } P6
Aocknoelg (i1) Aocxnoeig (C) (i1)

begin

end;

begin

end.

program Hello5 (output) ;
procedure hello;

writeln('hello world')

hello; hell

program Hello6 (output) ;

var i integer;

£. Ziyos, N. Taroomdpov

procedure hello;

begin
writeln('hello world')
end;
begin
for i:=1 to 20 do hello
end.

Tpoypapariopés Hiextpovikey Yrohonotev 27

#include <stdio.h>

void hello()

%, Zégog, N. Mamaomdpov

{ ] #include <stdio.h>
printf ("h
} void hello()
. . {
void main () printf ("hello world\n");
hello() ; '
} void main ()
{
int i;
for (i=0; i<20; i++)
hello();
}

28

AocKnoelg

(1i1)

const n
var i

begin

end;
begin

for i:=
end.

program Hello7 (output) ;

procedure num_hello;

writeln(i, ' hello world')

= 20;
integer;

1 to n do num_hello

£. Ziyos, N. Haroomdpov

Acxnoeig (C)

(1i1)

#include <stdio.h>
const int n=20;
int i;

void num_hello()

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

Tpoypapariopés Hiextpovikey Yrohonotev 29

%, Zégog, N. Mamaomdpov

Tpoypappamopss Hasktpovikiy Yrohoyotéy
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Aocknoeig (iv)

program Hello8 (input,output) ;

var i,n : integer;

Aciknoeig (C) (1v)

#include <stdio.h> ‘

void| #include <stdio.h>

g Pprogram Hello9 (input,output) ; { void hello()
E var i,n : integer; } {
procedure hello; . printf ("hello world\n")
€ : void
begin
begj writeln('hello world') { void main ()
w end; {
4 begin_ ) ) 1 int i,n;
writeln('Give number of greetings', . . .
f 'then press <enter>:'); printf ("Give number of greetings"
end. readln (n) ; ; "then press <enter>:");
for i:= 1 to n do hello } scanf ("%d\n", &n);
end. for (i=0; i<n; i++) hello();
X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdv Yroroyiotdv 31 X. Zayog, N. Iomoo; }
Aocknoelg (v) Acxnoeig (C) v)
program HellolO (input,output) ; #include <stdio.h>
. . void hello()
var i,n integer; {
procedure hello; printf ("hello world\n");
begin
writeln('hello world') void main()
end; {
begin int i,n;
writeln('Give number of greetings', printf ("Give number of greetings"
'then press <enter>:'); "then press <enter>");
readln(n) ; scanf ("%d\n", &n) ;
if n < 0 then writeln('# is negative') if (n<0) ] )
else for i:= 1 to n do hello printf ("#is negative\n");
end. else
for (i=0;i<n;i++) hello();
}

£. Zéggo5, N. Tlanaomdpov Tpoypapariopés Hiextpovikey Yrohonotev 33
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Aoun Tov TPOYPAUUATOC (1)
program example (input, output);
EMKEPAAIOO.
var i, j integer;
onAwoeIS
begin
i:=15; j:=23;
write('sum of i and j is: ');
i:=i+j;
write (i)
end. Kopliomg oouo
3. Zégog, N. Tomaomopov Tpoypappatiopds Hrektpovikdv Yrohoyotdv 35

Aoun tov wpoypdupatoc (C) (1)

#include <stdio.h>

int i, 3j;

void main()

{
i=15; j=23;
printf("sum of i and j is: ");
i=i+j;
printf("sd", i);
}

X. Zégog, N. Tanaomopov Tpoypappamopss Hasktpovikiy Yrohoyotéy 36




Aopn Tov TPoypPAUUATOG (11)

| T0 GVOUQ. TOD TUNUATOS

¢ ETClKS(pU)x.lSOL | mpoypluaTog mov opilerar L ?Si?g I
header ‘ \
—{programH identifier }—'[ (input, output) ]—*
b - ‘ | 0fél kovtid:
\api || pédn: meprypagovy. N ypégoviar
| T OEIPGUE TV OTOLOL || TETPAYVO KOVTIA: || gy Bie étan

| ypdgovtal ta kovtid | | amoutody e€ifynon

ZUVTOKTIKO OLAypOLLLLOL
o TEPLYPAPEL TN GVVTAEN EVOG TUNLOTOG TOV

Aopn Tov TPOYPAUUOTOG (111)

& Anddoelg petafintov
o HETOPANTA: VOl KKOVTI TG UVIUNG TOV
VIOAOYIOTH OOV pmopel va amofnkevTel
pia TAnpogopia (va dedopévo)

610 TUNHe NAocewv opilovpe OAES TIg
UETAPANTEG TOV YPNGULOTOIEL TO TPOYPOLLLLLOL
v k@Oe petaPinth opilovpe t0 Gvopd g

Kot Tov TOTo TG, dnAadn to TEdio TV JuvaTdV
TILOV TOL UTOPEL 1| LETAPANTA VO TAPEL

TPOYPAUIOTOC var i : integer;
X. Zéyoc, N. Tlaracmopoy Tpoypappetiopés HAEKTpovikédvy YroAoyiotéy 37 . Ziyog, N. Tlaraomdpov TIpoypappatiopss HAEKTpovikdv YroAoyiotéy 38
Aoun Tov TPOYPAUUATOC (iv) Aoun tov TPoypaUUATOC v)
& Amoi tomot petafintodv ¢ Kvping copa
« integer axépaiol apiBuoi 0,1,-3 body
e real zpoyuotikol apiuoi  3.14 ——{begin statement [ end —
o char XOPOKTHPES 'a’
o boolean Joyikéc TiES true, false
& AMloon teplocOTEP®V PETOPANTOV *Zy6ha

var i,j,k integer;
X,y : real; ch : char;
changed : boolean;

var x,y : real; (* ot ouvretaypéveg
TOU KEVTPOU *)

r : real; (* n axtiva *)

X, Zéygog, N. omaomopov Tpoypappatiopds Hrektpovikdv Yrohoyotdv 39 . Zéyog, N. Manacmopov Tpoypoppationss HAektpovikv Yrokoyiotéy 40
Aoun Tov TPOYPAUUATOC (vi) Aoun tov wpoypdupatoc (C) (vi)
€ Y ompoypapLpoto @& YTompoypappoTo

: #include <stdio.h>
program example (input, output); smuepalida
var i, j : integer; int i, j;
void add();
procedure add; (* opLoudg 1n¢ *) {
begin (* dtadixaociag *) i=iti;
i:=i+j }
end; onlwaoeig void main ()
begin {

i:=15; j:=23;
write('sum of i and j is: ');

add; (* xAfon tn¢ Siadikaciag *) |
write (i)
end. Kvpiwg oo

£. Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv 41

i=15; 3j=23;
printf("sum of i and j is: ");
add() ;

printf("sd", i);
}

%, Zégog, N. Mamaomdpov Hpoypappamionds Hrextpovikédy Yaokoyioty 2




Ti onuaivel opBo TpoOypappa (1)

@ XVvToKTIKN 0pBoTNTOL
o TO TPOYPOLULLO TPETEL VOL VITTAKOVEL GTOVG
GUVTOKTIKOUG KOVOVEG TG YADGGOG
TPOYPOUULATIGHOD
@ XuvToKTiKd cpdApato oty Pascal

o gpaviCovtat 6Tav eV IKOVOTOLOVVTAL TOL

Ti onpaiver opB6 mpdypoppLa (11)

& Nonpatikn opfotnta
e TO TPOYPULLLO TPETEL VO VIAKOVEL TOVG
VOMLLOTIKOVG KAVOVES TNG YADGOAG
TPOYPOUULATIGHOD
& Nonpotikd ocpdipota oty Pascal
o ECQUALEVT XPNOT TEAECTMOV

GUVTOKTIKO 0100y POLLLLOTOL n:="'a'+1
o TOPASELYLLOL o ypNom petafAntov yopig SNAwon
( program ) input example, output; var n,i : integer;
begin
n:=1i+3j
3. Zégog, N. Tomacmopov Tpoypappatiopse HAektpovikéy Yrohoyiothy 43 3. Zéogog, N. Tlaraombpov Tpoypappariopds Hrektpovikdy Yaohoyiotov 44
Ti onpaivel opBo TpoOypappLa (111) Ti onpaivel 0pB6 mpodypoppo (iv)

€ X1 Loc1oA0YIKY opBoTNTOL
o OTOV TO TPOYPOULLN EKTEAEITOL, TPETEL VAL
Kavel akpipac ovtd mov BELovE va Kével
€ Z1octoroyikd cedpato oty Pascal
o TTPOEPYOVTOL OO TNV KakT oxedloomn 1 v
KOKT) VAOTTOINGT TOV TPOYPAUIATOS
o aVTA Ta 6QAApaTa ovopdlovtal cuvifmg bugs
kot 1 Swdikacio eEdretyng Tovg debugging

x1 := (-b + sqgr(b*b-4*a*c))/(2*a)
'sqrt dwaipeon ue
E— 7O pnoév |

£. Ziyos, N. Taroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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¢ O petayA®TTIoT g Unopel va evtomicel og
&va TPOYpoUe, TNV VTTapén
e GUVTOKTIKOV GOOAUATOV
o VONLOTIKOV GOOAUATOV
& Turdvel KoTIAANAC UNVOROTO COAALATOG
@ O TpoypappoTiotg elvar vrevduvog yo
o TN 610pO®GN TOV TAPATAVED

e TOV EVTOTIGHO Ko T S10pOmon
GNULOCIOAOYIKOV GOOALATMV

%, Zégog, N. Mamaomdpov Hpoypappamiopds Hrextpovikdy Yaokoyioty
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ZUVTOKTIKG O10ryPALLLOTOL

identifier

— letter

Tt
o

letter digit

£. Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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AvéBeom tung oe petafinty

& [lopadsiypata avabécewv

n := 2

pi := 3.14159

done := true

ch := 'b'

counter := counter + 1

x1 := (-b + sqgrt(b*b-4*a*c))/(2*a)

%, Zégog, N. Mamaomdpov Hpoypappamionds Hrextpovikédy Yaokoyioty

48




Enuwcowovia pe 1o ypnom (1)

&®'Eodoc oty 006vn
write ('Hello world')
write (x)
write (n+1)
write(x, y)
write('H tipf tou x eivar ', x)
#'EE080¢ pe adhayr ypapuung
write('H tipf tou');
writeln(' x egivaL ', x);
writeln('H tipfy tou y eivat ', y)

£. Zégg05, N. Tlamaomdpov Tpoypappationés Hextpovikey Yrohonotav
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Emkowovia pe to ypnom (11)

X. Zayog, N. [oamacmopov

& ZVVTOKTIKO OLAYPOLLLLLOL

write_statement

writeln
constant
—O—

Tpoypappatiopndg Hiextpovikdv Yrokoyiotdv 50

Emowovia pe to xpnotn (111)

# Eicodoc amd 10 mAnkTpordylo
read(a)

@ Eicodo¢ amd 1o minkTpoAidylo Kot

SaPacpa péxpt To TEA0G TNG YPOUUNG
readln (b)
readln(x, y)

£. Ziyos, N. Taroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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Emkowvovia pe to ypnom (iv)

%, Zégog, N. Mamaomdpov

& lapaderypa

program example (input,output) ;
var n, m, sum : integer;
begin
writeln('llpocBétw duo axépaLoug') ;
write ('Adoe t0 n: ');
readln (n) ;
write ('Adoe to m: ');
readln (m) ;
sum := n + m;
write('To &6poitopa ', n, ' + ', m,
' elvar: '),
writeln (sum)
end.

Tpoypappamopss Haektpovikiy Yrohoyotéy 52

Enucowovia pe 1o ypnom (C) (iv)

& Ilapdaderypo

#include <stdio.h>

void main()

{
int n, m, sum;
printf ("llpocBétw d¥o axkepaioug\n");
printf ("Adoe to n: ");
scanf ("$d\n", &n) ;
printf ("Adoe to m: ");
scanf ("$d\n", &m) ;
sum = n + m;
printf ("To &6potopa %d + %d eivai: ",n,m);
printf ("$d\n",sum) ;

}

£. Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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AplOuntikég Tapactdoelg (1)

%, Zégog, N. Mamaomdpov

& ATAég TopaoTtdoelg
o otafepéc Kot peTaPANnTéG

& ATAég Tpdelg
« mpocbeon, apaipeon +, -
o TOAAOTAOGIOGHOG
o O104PECT] TPAYUOTIKOV 0PLOUmV /
o TNAiKO aKEpaag dlaipeomg div
o VITOLOUTO aKkéEPaLag dtaipeonc mod
o TPOCT|LLOL +, -

Hpoypappamionds Hrextpovikédy Yaokoyioty 54




ApBuntikég mTapacTdoelg (11)

& [Ipotepardtnra teAecTOV
o Y. 543*x-y = 5+ (3*x)-y
@ [1poceToIploTIKOTNTO TEAECTOV

o Y. x-y+l = (x-y)+1

Aoy1Kég TOPACTAGELG (1)
& XuyKpicelg

e 100TNTA, OVICOTNTA =, <>

o UEYOADVTEPO, LIKPOTEPO >, <

o HeyaAlTEPO M 100, pKpOTEPO 1 {00 >=, <=

@ Xc1pd eKTELEOTG TOV TPAEEDV & Aoyég Tpagelg
« KoBopiletar ev pHéPeL 0o TNV TPOTEPOLOTNTA o o0Cevdn (kat) and
KOL TV TPOGETULPIGTIKOTNTO TV TEAECTOV o d1aCevén (17) or
o YEVIKA Opog e€optdton amd v LAoToinoT e Gpvnon (o) not
o Y. (x+1)*(y-1)
3. Zégog, N. Tomacmopov Tpoypappatiopse HAektpovikéy Yrohoyiothy 55 3. Zéogog, N. Tlaraombpov Tpoypappariopds Hrektpovikdy Yaohoyiotov 56
Aoy1Kég TapacTdoelg (11) AOYIKEG TOPACTAGELG (111)

& [Tivaxec oAndeiog Aoyikodv mpa&ewv

¢ [Ipotepardra AOYIKOV TEAECTOV

5 e |pand q = 3 > or q e not : PEYOADTEPT TPOTEPALOTNTO OO OAOVG
false | false| false false | false| false e and : énmgono?&ankamacp()g
false| true | false false| true true + or : onwgn mpdobeon
true | false| false true | false true
true | true true true | true true * ) not p and q or r
= ((not p) and q) or r
P not p e T.X. x>3 and not y=5 AdaBog!
false true = x>(3 and (not y))=5
true false e T.X. (x>3) and not (y=5) Xmoto
X, Zéygog, N. omaomopov Tpoypappatiopds Hrektpovikdv Yrohoyotdv 57 . Zéyog, N. Manacmopov Tpoypoppationss HAektpovikv Yrokoyiotéy 58

Aopég eréyyov 2HvOetn evioln (1)

& Tpomomolovv T oelpd EKTELECTG TV
EVTOADV TOV TPOYPAULOTOSG

@ O1 eVTOAEG PLGLOAOYIKG EKTEAOVVTOL KOTAL
GEPE omd TNV 0Py LEXPL TO TEAOG

@ Mg T1c dopég eAéyyov emTuyydveTaL:
« OLadOTOINGN EVIOADY
o EKTELEDT EVTOA®V LTS GLVOTKN
o ETOVOANYN EVIOADV

£. Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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%, Zégog, N. Mamaomdpov

¢ Opodomoinon moAAdV evioldv og pio
& Xpnoyn g cuvOLOoUO e AALEG DOWES
€ ZUVTOKTIKO SL0YPOLLLOL

=

compound

Tpoypappamopss Hasktpovikiy Yrohoyotéy
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2HvOetn evioin (11)

& [lopadsiypato

begin
x:= 2; y:=3; z:=3;
writeln(x, y, z)

end
begin
x:= 2; y:=3;
begin
z:=3;
write(x, y, z)
end;
writeln
end

£. Zégg05, N. Tlamaomdpov Tpoypappationés Hextpovikey Yrohonotav

61

X. Zayog, N. [oamacmopov

XHvOetn evroin (C) (11)

& Tapadeiypora
{
x=2; y=3; z=3;
printf("sd %d 3d\n",x,y,z);

x=2; y=3;
{
z=3;
printf("sd %d %d",x,y,z);
}
printf ("\n");
}

Tpoypappatiopndg Hiextpovikdv Yrokoyiotdv 62

EvtoAn if (1)

# Extéleon eviohdv vrtod cuvOnkn
@ XVVTOKTIKO SLayPOpLLOL

if statement

£. Ziyos, N. Taroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv

63

%, Zégog, N. Mamaomdpov

Evtolq if (i1)

& [apodeiypata
if x>10 then x:=x+1
if age<10 then write('matdi')

if (year>1900) and (year<=2000) then
write('206¢ aidvag')

if (year mod 4 = 0) and
(year mod 100 <> 0) or
(year mod 400 = 0) and
(year mod 4000 <> 0) then
write('Siocekto €t0Q')

Tpoypappamopss Haektpovikiy Yrohoyotéy 64

Evto\q if (C) (i1)

& llopadeiypata
if (x>10)

x = x+1;

if (age<10)
printf ("maldi") ;

if ((year>1900) && (year<=2000)
printf ("206¢ aidvag");

if ((year%4==0) s&&
(year%100!=0) ||
(year%400==0) &&
(year%4000!=0))

printf ("dicekto étog");

£. Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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Evtolq if (ii1)

%, Zégog, N. Mamaomdpov

& [apoadeiypata (cuvéyeia)

if changed then

begin
writeln('To apxeio &Adafe');
changed := false

end

if x mod 2 = 0 then write('dptiog')
else write('mepittég')
if mine then begin me:=1; you:=0 end
else begin me:=0; you:=1 end
if x > y then write('peyoadUtepo')
else if x < y then write('pixpdtepo')
else write('ico')

Tpoypappamopss Hasktpovikiy Yrohoyotéy 66
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Evtol if (C) (iii)

& [lopadeiypara (cuvéyen)
if (changed)
{
printf ("To apxeio &AAafe\n");
changed = 0;
}

if (x%2==0) printf("&ptiog");
else printf("mepLttég”);

if (mine) { me=1; you=0; }

else { me=0; you=l; }

if (x>y) printf("peyoAvtepo”);
else if (x<y) printf("mixpérepo");

else printf("{co");

Evtoln if (iv)

&'Evo else 0vTIoTOLYEl OTO TANGIECTEPO
TPONYOVLEVO if TTOV dev £xeL NON
avTioToylotel oe GALO else

& Ilopdaoderypo

if x>0 then
if y>0 then
write('nmpdto tetaptnpépLo’)
else if y<0 then
write('tétapto tetaptnuépLo’)
else
write ('afovag twv x')

3. Zégog, N. Tomacmopov Tpoypappatiopse HAektpovikéy Yrohoyiothy 67 3. Zéogog, N. Tlaraombpov Tpoypappariopds Hrektpovikdy Yaohoyiotov 68
EvtoAn if (C) (iv) 2Hvtaén TopacTacE®Y (1)
& Eva else avtiototyel 610 TANGLEGTEPO & Zta0epéc
TPONYOVUEVO if TOV deV EYEL MO OVTIGTO(LIOTEL
unsigned_number

o€ GALO else
& [Topadetrypo
if (x>0)
if (y>0)
printf ("npdto tetaptnuépio") ;
else if (y<O0)
printf ("tétapto tetaptnpépLo") ;
else
printf ("&fovag twv x");

£. Ziyos, N. Taroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv 69

AAH{im%m

unsigned integer B
- @

%, Zégog, N. Mamaomdpov Hpoypappamiopds Hrextpovikdy Yaokoyioty 70

20vtoén TopacTdoemy (11)

& MetafAntég

varizble

£. Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv 71

2Hvtaén TopacTacE®mY (111)

& llapdotaon

%, Zégog, N. Mamaomdpov Hpoypappamionds Hrextpovikédy Yaokoyioty 72
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20vtaén TopacTdcemY

(iv)

& AT\ mopdoTtoon

simple_expression

2Hvtaén TopacTacE®V

¢ Opot kot gl

TAPAYOVTEG

X. Zéyoc, N. Tlaracmopoy Tpoypappetiopés HAEKTpovikédvy YroAoyiotéy 73 . Ziyog, N. Tlaraomdpov TIpoypappatiopss HAEKTpovikdv YroAoyiotéy 74
[Topaodelypato Tapactdoewmy (1) [Mopadeiypota Topactdoewy (i1)
TuvraxTind opth] repdotacy) Iag Suafélerar | Tomog T Buvraxtod opl rapdaraay Tlés Biafidleva | Tomos R T}
{oybhia) anoTchi- enoTe {oybhu) anoTehé- aroTe-
ouaTog héaue- THATOS HMaya-
Tog
TOS = =
EC1 B loow e 1 boolean | false (B<>1)ox(2<1) Xpfion wou Tekest| [ boclean | trus
f>=1 5 uerahitepo filoov | boolean | true . oz _
ue o 1 (6 div3)>1 Kefion Tou TehgoT] | boolean | true
div
§<>1 5 Bdgopo ard o 1 | boolean | true _ _
Frade > i grede peydimege | boolean | 7 (t>1ox(k>2) i(gqcrr] Tou TEAEST]| | boolaan |7
Tou small _ _
oot dos Egvnom, Tou done boolean |7 (Tmod2 > () and (10 div 2 > 3) m:‘r]nv Bupdpoy | boolean | true
(5<>1)and (1>2) ):ﬂa—r] Tou TEREsT| | boolaan | false ST TIOR3y F 10T —oaT 53
10E3 - 9*3*% (24 mod 6 + 1) real 9973.0
¥. Zéyog, N. Tlanacmopov Tpoypappatiopdg HAEKTpovikéy Yoroyiotov 75 . Zéyog, N. Tlanacmopov Tpoypappatiopdg Hiektpovikav Yrohoyiotdv 76
Aoyikd Staypaupote pong (1) AoyiKd Staypappoto. pong (i1)
Q & Apxfi xar T€hog E ¢ Asutovpyia
£16000V/e£660V
<:> & OLoKANpeg Aettovpyieg n
Suadikooieg
|:| & Améc eviolég
statement 10 TT X ¢
& Enavéi 6y0
s , ,
& ‘Eleyyog ouvbnkng
WL
¥. Zéyog, N. Tlanaomopov Tpoypappatiopdg HAEKTpovikéy Yoroyiotov 77 . Zéyog, N. Tlanacmopov Tpoypappatiopdg Hiektpovikdv Yrohoyiotdv 78
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EvtoAn case (1)

& Extéheon vmd cuvONKn Yo TOAAEC
SLOPOPETIKEC TEPIMTMOCELG

& [Ipocoépetar w.y. avti TOL:

if month=1 then
write ('Iavovdpiog')
else if month=2 then
write ('®efpoudprLog')
else if month=3 then
write ('Mdaptiog')
else if

else if month=12 then
write ('Aeképpprog’')

EvtoAn case

(i)

& ZVVTOKTIKO OLAYPOLLLLLOL

cass statemnent

@ expression e

statement

O

3. Zégog, N. Tomacmopov Tpoypappatiopse HAektpovikéy Yrohoyiothy 79 3. Zéogog, N. Tlaraombpov Tpoypappariopds Hrektpovikdy Yaohoyiotov 30
EvtoAn case (111) EvtoAn case (C) (111)
¢ Ilapodeiyporo ¢ [lopadetypota
case month of prsen (monem
1: write('Iavouvdpiog'); case 1 printe("Tavouspios" ; break;
2: write('®eBpoudplog'); case 2: printf("éeppovépiog"); break;
3: write ( 'M(Xpt lOC ' ) ; case 3: printf("M&ptiog"); break;
- .. case 12: printf("Aexépppiog"); break;
12: write('Aexépfprog') )
end (* case *) Tﬁﬂ(mmm
case month of ca::i:;f?::: :;P::f)e; St;r:::;e 7: case 8: case 10: case 12:
1,3,5,7,8,10,12 write('31 pépeg'); case 4: case 6: case 9: case 1l:
4 , 6 , 9 , 11 write ( 30 PéPEC 1 ) : “Z:ix:f("so pépeg") ; break;
2 : write('28 11 29') printf("28 § 29"); break;
end (* case *) }
X. Zégog, N. Momacmépov Tpoypappariopss HAektpovikéy Yrohoyotv 81 5. Zégog, N. Tarasmopov Tpoypappamiopsg HAektpovikey Yrokoytothy 82
EvtoAn for (1) EvtoAn for (i1)
@ Bpoyog 1e otabepd apBuod emavoryemy & [lapodeiypata
€ ZUVTOKTIKO O18ypopLiLol for i:=1 to 10 do writeln(i)
for_statement for i:=10 downto 1 do writeln(i)
centrol e for i:=41 downto -3 do
varizhle write('*"')
£:=1;
to expression H do H statement }—‘ for i:=1 to 15 do
f:=f*]i
downto
X. Zégog, N. Momacmépov Tpoypappariopss HAektpovikéy Yrohoyotdv 83 5. Zégog, N. Tarasmopov Tpoypappamiopsg HAektpovikey Yrokoytothy 84
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EvtoAq for (C) (11)

& [lopadsiypato
for (i=1; i<=10; i++) printf("%d\n",i);
for (i=10; i>=1l; i--) printf("%d\n",i);

for (i=41; i>=-3; i--)

printf("*") ;

£f=1;

for (i=1; i<=15; i++) f=£f*i;

£. Zégg05, N. Tlamaomdpov Tpoypappationés Hextpovikey Yrohonotav
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EvtoAn for

(iif)

& [lopadsiypata (cvvéyen)

for i:=1 to 5 do
begin
for j:=1 to 10 do
write('*");

writeln
end
for i:=1 to 5 do
begin

for j:=1 to 2*i do
write('*');
writeln
end

X. Zayog, N. [oamacmopov

%k k ok ok kkokkk
% % %k %k %k %k k kk
*kkkkkkkkk
% % % %k %k %k k k kk
* kkkkkkkkk

* %

* Kk kK

* %k %k k%

% % %k Kk Kk kkk

* Kk kk ok kkkkk

Tpoypappatiopndg Hiextpovikdv Yrokoyiotdv
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EvtoAq for (C) (1i1)

# [Mopadeiypota (cuvéyein)

for (i=1; i<=5; i++)

{ *hkkkkkkkkk
. . ) Kk kkkdkkkkk
for (j=1; j<=10; j++)
£ (reny *kkkkkkkkkk
rintf ("*") ;
P_ k ke ok kkdkkkkk
printf("\n"); dkkdkkkdhkk
}
for (i=1; i<=5; i++) *%
{ *kkk
for (j=1; J<=2*i; j++) *okkokokk
printf("*") ; %* % %k %k %k k %k k
printf£("\n"); % % Kk Kk k kkkkk

}

£. Ziyos, N. Taroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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EvtoAn for

(iv)

@ E01KEC TepImTOGELS Y10 TO, OploL:

for i:=10 to 10 do
for i:=12 to 10 do

(* pia popa *)
(* xopia popa *)

& H petafAntr eréyyov dev ival opiopévn

petd to TéA0g Tov Ppdyov

& H petafinti ehéyyov dev pmopei va
petaPAnOet (m.y. pe avébeon) péoa oto

o0 TOL Bpodyov

& Ta 6pro vroroyilovtal po popd 6TV apyn

%, Zégog, N. Mamaomdpov

Tpoypappamopss Haektpovikiy Yrohoyotéy
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EvtoAn while (1)

@ Bpoyoc 660 tkavomoteitat po cuvenkn
@ XVVTOKTIKO SL0yPOpLLOL

while statement
e |- )
expression
¢ llopadeiypata

while x>15 do k:=k+2
while state and (x>15) do

begin x:=x-5; write(x) end

£. Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv

89

EvtoAn while

(i)

& Awdypappa pofig

while ouvOrxn do odpa

%, Zégog, N. Mamaomdpov

Tpoypappamopss Hasktpovikiy Yrohoyotéy
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Evtolf] while (iii)

€ O apBudg emavolnyeny yevikd dev elvan
YVOGOTOG EK TV TPOTEPWOV

& Av 1 ouvONKN glvar apyKd Yevdng, o
Bpoyoc tepuatiletal ympic vo extereoTel
TO GAONOL

EvtoAn repeat (1)

& Bpoyoc péypt va ikavoromnfel pa cuvOkn
& ZVVTOKTIKO OLAYPOLLLLLOL

repeat_statement

statement

& Ilopdaderypo

x:=1;
repeat writeln(x); x:=2*x until x>=500

X. Zéyoc, N. Tlaracmopoy Tpoypappetiopés HAEKTpovikédvy YroAoyiotéy 91 . Ziyog, N. Tlaraomdpov TIpoypappatiopss HAEKTpovikdv YroAoyiotéy 92
EvtoAn repeat (i1) EvtoAn repeat (111)
& Atdrypoppor ponig € O &heyyog ¢ cuvONKNG YiveTor oto T€A0G

Statement
Blodk

KkGOe emavainyng (Kot oyl otV apyn)

& To copa Tov Bpdyov ektereiton
TOVAGYIGTOV pio Popd

€O opBpdc emavaryemy yevikd dev givor
YVOOTOG EK TV TPOTEPOV

WL
X. Zégog, N. Momacmépov Tpoypappariopss HAektpovikéy Yrohoyotv 93 5. Zégog, N. Tarasmopov Tpoypappamiopsg HAektpovikey Yrokoytothy 9%
EvtoAn repeat (iv) KAnon swdikaciog
’ t r ’
& Ilapdaderypo P € ZUVTOKTIKO SLIyPOLLLOL
1
program primes (input, output); 31 procedure_call
var p,t : integer; 3 procedure )
begin Output| 5|1 identifier Sxpression
writeln(2); p:=1; 2 3
repeat p:=p+2; t:=1; 3 5
repeat t:=t+2 5 7|1
until p mod t = 0; 7 g
if p=t then writeln (p) 11 7 |
until p>100 ol1 & llopadeiypata
end. 3 myproc(x, y+1, 3)
111
write (x+y, 'wednesday', x-y); writeln

£. Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv 95

%, Zégog, N. Mamaomdpov Hpoypappamionds Hrextpovikédy Yaokoyioty

96
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Kevn evioln

& XvpPoiileton pe v Keviy cupPorocelpd
& Agv kdvel timota Otav ekTeEAgiTON
& Ilapaderypo

if x>4 then
begin
y:=1;
x:=x-5; (* €dd vmapxet pLa
KeVI) €VTOAL *)
end

£. Zégg05, N. Tlamaomdpov Tpoypappationés Hextpovikey Yrohonotav

ZUVTOKTIKO OAYPOLILOL EVTOANG

statement -
assignment
statement
compound
statement
procedure
aall
for
statement
while
statement
repeat
statement
if
statement
case
statement

X. Zayog, N. Ianacmipov Tpoypappatiopndg Hiextpovikdv Yrokoyiotdv 98

Aopunpévog TpoypOULOTIoUOG (1)

& [0éa: kaOe aveEdptnTn Acttovpyia TOL
TPOYPAULOTOG TTPETEL VOL AVTIGTOLXEL OE
aveEAPTNTO VILOTPOYPOLLLLOL

& [Ieovektnpata

o EvkoAotepn avantuén mpoypappdtov
(«Sraipet kou Pociiever)

o EvkoAdtepn aviyvevon ocpaipdtov
« Emavoypnoonoinon éroyumv
VIOTPOYPUUUATOV

£. Ziyos, N. Taroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv

99

Aounpévog TPOYPOUUUATICHOG (i1)

program tasks (input, output);

var nl, n2, sum, expr integer;

procedure arith(x,y : integer;

var s,e integer) ;
x+y;
sqgr (x) +3*y+5

begin s
e

end;

begin
write('Adoe 1o nl: '); readln(nl);
write ('Adoe 10 n2: '); readln(n2);
arith(nl, n2, sum, expr);
writeln('A6poiopa = ', sum,

'érppaocn = ', expr)
end.

X. Zégog, N. Tanaomopov Tpoypappamopss Haektpovikiy Yrohoyotéy 100

Awodikocieg (1)

@ Opilovtot oTo TUNHO SNADCEDY

& Kdé0e opiopdc drodikaciog mepiéyet:
o TNV EMKEPOAIDQ TNG
o TIG SIKEC TNG SNADOELS
e TO OO TNG

& Kolobvtat e avoypoern Tov ovOoraTog TOVG
KoL amapifunon TV TapauETpov

£, Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv

101

Awodikocieg (i1)

& Eupéreia evog ovopatog (m.y. HeToPANTNC)
glval To TUM A TOV TPOYPAULATOG OOV
EMTPENETOAL 1] (PTION TOL

& Tomwd (local) ovopata givar avtd Tov
dMA@vovtal 6€ £va VTOTPOYPOLLLLOL

& evikd (global) ovopara gtvar avtd mov
ONAG®VOVTOL GTO KLUPIOG TPOYPOLLLLOL

X. Zégog, N. Tanaomopov Tpoypappamopss Hasktpovikiy Yrohoyotéy 102
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Awdwkocieg (111)

& Tumikéc (formal) Tapdpetpot vog
VIOTPOYPAULATOG EVOL OL CVTEG TTOV
opilovtal otV EMKEQOAISA TOV

& llpaypotikég (actual) mapdpeTpot evog
VIOTPOYPAUUOTOG EIVOL AVTEG TTOL
divovtat Katd TV KANGn ToVv

& Z¢ k@0e KA oM, 01 TPOYUATIKEG TOPAUETPOL
TPEMEL VO, AVTIGTOLYOVV pia Tpog pio ot
GELPA KOl GTOV TUTO LLE TIG TUMIKES

£. Zéggo5, N. Tlamaomdpov Tpoypaypatiopés Haextpovikev Yrohonotav
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Awodkocieg (1v)

& [lopaperpot i@V (KANomM He Tn):

TEPAGLLA TATPOPOPLOV and TO KAAOVV
(TpdypappLa) TPOG TO KAAOVUEVO
(vmompdypapua)

& [lapdperpor petafintdv (kAnon pe ovapopd)
TEPAGLO TATPOPOPLOV OO TO KAAOVV
(mpdypappa) Tpog To KaAoVUEVO
(mompOYpaftyror)

Kai ovTioTpoga.

X. Zayog, N. Ianacmipov Tpoypappatiopndg Hiextpovikdv Yrokoyiotdv 104

Awdkocieg (v)
program tasks2(input, output);
var a, b integer;
procedure nochange (x integer) ;
var d : integer;
begin write('nochange: ',);

d:=2*x; x:=x+d; writeln(x)
end;
procedure change(var y :
begin write('change: ',);
y:=y*2; writeln(y)

integer) ;

end;

begin a:=1; b:=2; writeln(a,b);
nochange (a) ; change(a); writeln(a,b);
nochange (b) ; change (b) ; writeln(a,b)

2VVapTNGELS (1)

¢ Onmg ot Sudkaoieg, OAAG ETGTPEPOVY
L0 T G OTOTEAEGLLOL

& Aev umopotv va ypnotponotnfovv wg
EVTOAEG OALG LOVO GE TOPAOCTAGELG

end.
¥. Zéyog, N. Tlanaomopov Tpoypappatiopdg HAEKTpovikéy Yoroyiotov 105 . Zéyog, N. Tlanacmopov Tpoypappatiopdg Hiektpovikav Yrohoyiotdv 106
2UVOPTNGELS (11) BaOuaio cvykekpyievoroinon
& llopdderypo & [leprypagn eniivong mpofAinpoartog
program funcall (input, output); » Ewcaymyn kot amodnkevon dedopévav
var nl, n2, n3 integer; * TPOTOG E10UYMOYNG OESOUEVOV
function average(a,b,c integer) * éheyyoc opfoTNTOG dEdOpEVOV
integer; ; ;
begin o AhyopBpog eneéepyaciog
average := (at+b+c) div 3 * TEPLYPUPT| TOV aAyopiOpov
end;

begin nl:=10; n2:=15; n3:=20;
writeln('Average: ',
average (nl, n2, n3))
end.

£, Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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* KOOKOTOINGN 6TN YADGGO TPOYPAULATIGHOD
« TTopovciaon anotedeopdtov

* TPOMOG KAl LOPPT| TAPOVGIOCTS ATOTEAECUATOV

X. Zégog, N. Tanaomopov Tpoypappamopss Hasktpovikiy Yrohoyotéy 108
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Evpeon M.K.A. (1)

& [leprypaoen mpoPAnpatog

« Alvovta 6vo Betikol axépotot a, b

o ZNTElTOn 0 HEYIOTOG KOOGS SLapéTng TOVG
& ATAOG adyop1Bpog

z := min(a, b);

while (a mod z <> 0)

or (b mod z <> 0) do z := z-1;
writeln(z)

o O opBpog emavarnyewv tov Ppodyov eivar g
tG&ng Tov min(a, b)

£. Zéggo5, N. Tlamaomdpov Tpoypaypatiopés Haextpovikev Yrohonotav 1

09

Ebdpeon M.K.A. (11)

& Alyop1Buog pe aQalpéoelg

o [6éa: av i>j 1ote ged(i, j) = ged(i-/, j)

« Avrtictoyo Tpdypoppa

i :=a; j :=Db;

while (i>0) and (3j>0) do

if i>j then i := i-j else j := j-i;

writeln (i+j)

o X1 XEWPOTEPT| TEPITTMOT), O OPLOLOG
emavaAyemv givar g tééng Tov max(a, b)

o 21N péom TEPITTOOT OUMG, 0LTOS 0 olyOP1OpOg
glvat KOAOTEPOG TOL TPOTYOVLEVOL

X. Zayog, N. Ianacmipov Tpoypappatiopndg Hiextpovikdv Yrokoyiotdv 110

Ebvpeon M.K.A. (1i1) Ebvpeon M.K.A. (iv)
® Ady6p1Bpoc Tov Evkheidn program ged(input, output); Mod
ONAOELS ; P
o [6éa: ovti TOALOTA®V apapECEDY begin apyixé wivoua oto ypiioty ; TPOCEYYIoN
GLUOTTOLOVUE TO VIOAOLTO TG O10ipeT repeat ujvopo mov (iytder £icodo ;
P . " H NS peams difacue 5o axepaiwv ;
« Avrtictotyo TpdypapLpo if opbh eicodog then
i = a: 4 :=b: begin apyixoroinon fpoyov ;
t:=arJ=5h while dev redeiwoe do
Whl:_Le _(1?0) and. (J>0)_ do . xprion g 10éag tov Evkigion ;
if i>j then i := i mod j TOPOVTIACN OTOTEAETLUATWOV
else j := j mod i; end
writeln (i+j) else wijvouo opdiuatog
. . . until ovupwvyuévy gicodog yia t€Aog
| xst;?orspn nspmrwcnr, 0 ap1fudg end.
emavoalnyemv givor g tééng Tov log(atb)
¥. Zéyog, N. Tlanaomopov Tpoypappatiopdg HAEKTpovikéy Yoroyiotov 111 . Zéyog, N. Tlanacmopov Tpoypappatiopdg Hiektpovikav Yrohoyiotdv 112
Evpeon M.K.A. (v) Evpeon M.K.A. (vi)
’EUYKSKPWSVMOWGH Agbtepn QEUYKSKPWWOWOWG"I (GUVéXSW) Agvtepn
o xpnom g Wéag Tov Evikeion TpOGEYYIoN « 0pH1 eic0d0g TpoGEyyIon
if i>j then i := i mod j (a>0) and (b>0)
else j := jmod i o CUUPOVNUEVN £16080C Y10 TEAOG

o oLVONKT «dev TELElTEN
(i>0) and (j>0)

o apykomoinon Ppdyov
i:=a; j:=b

« d1GPacpa dvo axepainv
readln(a, b)

£, Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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(a=0) and (b=0)
o QTOUEVOLV HOVO: SNADGELC, UNVOLOTO,
Kot oxoAoL
@ ZOUTANPOVOLLE TO TAPOTAVE® GTO
TPOY PO

%, Zégog, N. Mamaomdpov Hpoypappamionds Hrextpovikédy Yaokoyioty 114
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Evpeon M.K.A. (vii)

& To tehco mpdypoppa

(* Evkleidiog adyopiBuog
2ra0ng Zoyog, 19 Oxtwppiov 1990 *)

program gcd(input, output);

var a,b,i,j integer;
begin
writeln('@a unoloyicw 1o p.x.85. ',
'80o OeT LKAV akepaiav');
repeat

writeln ('Adoe dGo OetikROUG ',
'arépatoug § 0 0 yia €§odo');
readln(a, b);

Ebdpeon M.K.A. (viii)
& To tehiko mpdypappa (cuvéyeln)
if (a>0) and (b>0) then
begin i:=a; j:=b;
while (i>0) and (j>0) do
if i>j then i := i mod j
else j := j mod i;
writeln('pxd(', a, ',', b,

'y = ', i+3)
end
else writeln('dev eivaL OstixrOl"')
until (a=0) and (b=0)
end.

3. Zgoe, N. Tlaroomopov Tpoypappatiopoc Hrextpovikdy Yrokoyiothy 115 3. Ziyoe, N. Tamocmopov Tpoypapypatiopog Hiektpovikoy Yoroyiotoy 116
ABpo15TIKO TPOYPOLLLLLOL (1) ABpotoTikd TpdypapLpLo (i1)
dditi input, output); .
ng,;lz;gz ; ition(input, output) @ ZUYKEKPIUEVOTTOINGN Asbrepn
begin ap){éké wijvoua oo xpiiotn ; Ipé « GBpoton apBumv TPOGEYYLON
repea ‘ , ,
unvopo. rov {NTiel £i6000 ; TpOSEYYion apyiKomoinay fpoyov ;
aBpoion ap1Bucv ; rege;ast ) Do
TOPOVCIOCH OTOTEAETUATDV ; *?19”0 0¢ fvog apropov ;
pjvopa yio va Zpet o ypiiotne GIPOIoN i .
wd¢ Ba ovveyioer if Qo orauotioe glg?iog evos Z”fug‘?}“o” +
until ooupwvnuévn gicodog yia téAog until aipfolo didpopo rov
end.
X. Zégo, N. Momacmépov Tpoypappartiopsg HAektpovikéy Yrohoyotdv 17 5. Zégog, N. Tarasmopov Tpoypappamiopsg HAektpovikey Yrokoytothy 18
ABpo15TIKO TPOYPOLLLLLOL (111) ABpotoTikd TpdypaLpLpLa (iv)
& I1epottépm cVYKEKPLUEVOTOING Toir @& To TeMKO TPOYPOLLLLO,
pim
o G6poion apBpmv TPOGEYYIOT (* ABpoiotikd mpdypoyua
sum := 0; 2tdbnc Zoyos, 19 Oxtawfpiov 1990 *)
repeat program addition (input, output);
read (number) ; - .
sum := sum + number; var number,sum : integer;
read (symbol) symbol char;
until symbol <> '+' begin
writeln ('llpbécOeon akepaiav') ;
repeat

£, Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv

119

writeln('Adoe toug akepaioug ',
'XwpLopévoug pe + ',
' ddoe = yLa TéAOG');

X. Zégog, N. Tanaomopov Tpoypappamopss Hasktpovikiy Yrohoyotéy 120
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ABpo15TIKO TPOYPOLLLLOL (v)

@ To 1elkd mpdypappo (cuvéye)

sum := 0;
repeat read (number) ;
sum := sum + number;
read (symbol)
until symbol <> '+';
if symbol <> '=' then write('=');
writeln (sum) ;
write ('®@éAeLg¢ va ouvexioeig;
'Adoce N/O xaL petd enter:
readln (symbol)
until (symbol = 'o')
or (symbol = '0O')

)i

end.

£. Zéggo5, N. Tlamaomdpov Tpoypaypatiopés Haextpovikev Yrohonotav

121

[Mapovsioon kat cuvtpnon (1)

X. Zayog, N. [oamacmopov

@ [1o10TIKA YOPAKTNPIGTIKA TPOYPUUUATOV
o Avoyvoootnta
* amAdTnTOL
* KOTAAANAN EMAOYT OVOUATOV, .Y
monthly income incomeBeforeTaxes
* otoiyon
* oyoha
o OO TO TPOG TO XPNOTN
o Texunpioon
o Zyvfpnon
o Evnuépmon

Tpoypappatiopndg Hiextpovikdv Yrokoyiotdv 122

[Tapovoioon kot cuvirpnon (11)
& Xtoiyon
o [Ipodypappa Kot voTpoypappLaTo
program ... procedure ... function ..
onlaoeig onlaoeig onlaoeig
begin begin begin
EVTOAEC EVTOAEC EVTOAEC
end. end end

o AmAéG eviolég

if .. then while .. do for .. do
evrodn evrodn evrodn
else
evrodn

£. Ziyo, N. Taroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotbv

123

[Tapovcioon kot Guvinpnon (111)

%, Zégog, N. Mamaomdpov

& Xtoiyon (ovvéyewn)
o ZOVOETEG EVIOLEG
if .. then while .. do for .. do

begin begin begin
EVTOLEC EVTOAEC EVTOLEC
end end end
else
begin
EVTOLEC
end

Tpoypappamopss Haektpovikiy Yrohoyotéy 124

[Tapovsioon Kot cGuvtpnon (iv)

& Xtoiyon (cvvéyeln)
o ZUVOeTEG EVTOLEG (GUVEYELDL)

repeat case ... of with ... do
&VIoAég nun, : eviod,;  begin
until .. i, : eviol, ; eviodég
end

i, EVioln,
end

£, Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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Eicodog kot £€£0d0¢

%, Zégog, N. Mamaomdpov

@ X00oKEVEC £10000V/e£0D0V

# Eicodog: elcaymyn dedopévov
e T.X. 07O TO TANKTPOADYLO

€'E£0060¢: TapovsiaoT onoTEAECUATOV
o T.X. TNV 006VN

® I[IpokaBopiopéveg dndikaocieg tng Pascal
e read, readln

e write, writeln

Tpoypappamopss Hasktpovikiy Yrohoyotéy 126




"E€odoc (1)

®'E£odo¢ e poppomoinon

write_statement

. Zdyog, N. Ianacmdpon TIpoypappatiopds Hiektpovikdy Yroroyiotdv 127

"E€o0d0¢ (i1)

®'EEodoc e poppomoinon (cuvéyeia)

write_parameter

—-‘ expression

° expression
° expression

X. Zayog, N. Ianacmipov Tpoypappatiopndg Hiextpovikdv Yrokoyiotdv 128

"E€0do¢ (iii)

& Xvpfolocelpés, yopig popeomoinon

program stars(input, output);

var i, j : integer;
begin

for i := 0 to 5 do

begin

for j := 1 to 2*i do write('*");
writeln('$")
end $

end. *xG
*kkKkS

******$
********s
**********$

£. Ziyo, N. Taroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotbv 129

"E&0d0g (iv)

& Axépateg TIpéS, yopic popeomoinomn

program example (input, output);

var x, y, sum : integer;
begin
X =3,y = 6;
sum = X + y;
writeln(x, '+', y, '=', sum)
end.
| 3+ 6= 9|
OB O e
. Zéyog, N. Tlanacmopov Tpoypappatiopdg Hiektpovikav Yrohoyiotdv 130

"E€000g (v)

& Axépateg TIES, ympic poppomoinomn

program indent (input, output);

begin
writeln('x =', 42);
writeln('y =', -324);
writeln('z =', 123837)
end.
X = 42
y = -324
z = 123837
X, Zéyog, N. Maracmopoy TMpoypappotiopég Hiektpovikdy Yroroyiotov 131

"E€0d0¢ (vi)

& Axépateg TIHES, [LE LopPoTmoinon
writeln (42:4)

42
& To mponyovuevo Topdaderypo

program example (input, output) ;
var x, , sum : integer;
begin Y 7
X =3,y :=6;
sum = x + y;
writeln(x:0, '+', y:0, '=', sum:0)
end.

X. Zégog, N. Tanaomopov Tpoypappamopss Hasktpovikiy Yrohoyotéy 132
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"'E€o0do¢ (vii)

& [paypotucég Tyég, e popeomoinon

writeln(3.14159:8:4) DDD@@

program temperatures (input,output);
var i integer; par, mos : real;
begin par := 20.5; mos := -4.3;
writeln('Paris':10, par:6:1);
for i:=1 to 14 do write('-'); writeln;
writeln('Moscow':10, mos:6:1)
end.

& [Topaderypa

Paris 20.5

Moscow -4.3

Eicodog (1)

& ZVVTOKTIKO OLAYPOLLLLLOL

read statement

o TopepUPordeTon peta&d Tov TANKTPOAOYioL
KOIL TOV TTPOYPAUHLOTOS

o gkl amobnkevovtol Tpocwpvd ta dedopéva
OV TANKTPOAOYEL O ¥PNOTNG UEXPL VO

X. Zéyoc, N. Tlaracmopoy Tpoypappetiopds HAEKTpovikédy YroAoyiotéy 133 . Ziyog, N. Tlaraomdpov TIpoypappatiopss HAEKTpovikdv YroAoyiotéy 134
Eicooog (11) Eicodog (111)
& Anobnkevtikog yopog (buffer) & lapaderypa

program example5 (input,output) ;
var x, y, sum : integer;
begin
writeln ('@a npocbécw dUo axkepaioug');
write ('Adoe 10 X KRaL <enter>: ');

, , , read (x) ;
&uﬁacxovvanO'u)npoypauua write ('Adoe 10 y KalL <enter>: ');
« 1 gloaywy” oto buffer yiveton pe o ménpo read(y) ;
1OV TANKTPOL enter sum := X + y;
] , ) writeln(x:0, '+', y:0, '=', sum:0)
o apylcd o buffer givon kevog end.
& [lopadsiypato
¥. Zéyog, N. Tlanaomopov Tpoypappatiopdg HAEKTpovikéy Yoroyiotov 135 . Zéyog, N. Tlanacmopov Tpoypappatiopdg Hiektpovikav Yrohoyiotdv 136
Eicooog (iv) Apyeia keyévoo (1)

& [Ipoh ™ extédeon TopadelylaTog

®a mpoobécw dUo arepaioug

Adoe 1o x KL <enter>: 3 <enter>
Adoe 1o y KOl <enter>: 6 <enter>
3+6=9

@ Ae0tepn EKTEAEDT] TAPAOELYLATOG

@a mpoobéocw dUo arepaioug
Adoe 1o x KL <enter>: 3 6 <enter>
Adoe 10 y Kol <enter>: 3+6=9

£, Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv 137

& Apyeia 16600V Kot €£660V

& llapdderypa pe apyeio e166d60v

program testl (input, output, F);
var £ : text;

begin
reset(£f) ;

read(f, ...);
close (f)
end.

X. Zégog, N. Tanaomopov Tpoypappamopss Hasktpovikiy Yrohoyotéy 138

23



Apyela keyévov (11)

& [apaderypa pe apyeio e£6d0v

program test2 (input, output, G);
var g : text;

begin
rewrite(qg) ;

write(g, ...);
close(qg)
end.

OpBoTal (1)

& Eion opBomrog
o ZUVTOKTIKT
o Nomuotikn
o ZNUOGCLOAOYIKT
€ X1 ocoAoyikn opBotnTo EAEYYETAL:
o L€ SOKIUEG (testing)
o U pobnpotikn eroindevon

« H ouvaptnon vroroyilet to yvopevo dvo
(PLOIKAOV 0POU®V X Koty

£. Ziyo, N. Taroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotbv 141

X. Zéyoc, N. Tlaracmopoy Tpoypappetiopds HAEKTpovikédy YroAoyiotéy 139 . Ziyog, N. Tlaraomdpov TIpoypappatiopss HAEKTpovikdv YroAoyiotéy 140
OpBomta (i1) OpBoTaL (1i1)
& [Topaderypa: evpeon yvouEVoL ¢ Evtomiopog onpeiov 6mov Ba ypagpovv

function mult(x,y : integer) integer; BSB(HO')(SSlQ

be Iir 1,z integer; function mult(x,y : integer) : integer;
g _ var i,z integer;
z :=0; begin (*/*)
for i :=1 to x do z := z+y; z i= 0; (%2%)

ndmult == for i := 1 to x do (*3%)

e z = z+y (*4*) ;

& loyvpiopdc: (*¥5%) mult := z

end

& Kataypaen 6Aov tov duvatdv
TPOT®V PONG EAEYYOL

%, Zégog, N. Mamaomdpov

Tpoypappamopss Haektpovikiy Yrohoyotéy 142

OpBomta (iv)

& Befardoelg

(*] — BePaioon g166d0v: x 20,y >0 *)
z :=0;
(¥*2:x20,y20,z=0 %)
for i:=1 to x do

(*3 — Avalroio Bpdyov:

x20,y>20,i<x,z=y * (i-1) *)

z = z+y

(*4:x>20,y=>20,z=y*i*) ;
(*5 — BePaiowon e£000v: x>0,y > 0,z=y * X *)
mult := z

-
>

& Enoln0gvon: yuo ka0e duvatd tpomo porg
152,253,255 ,354,4>3,4->5

£, Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv 143

OpBomta v)

& [apdaderypa: vroroyiopdg dSvvaung pe
ETOVOAUUPAVOLEVO TETPUYOVIGUO

function power (y:real; j:integer) :real;
var x,z:real; i:integer;

begin (*/*) x:=y; i:=j; (*2%)
if i<0 then
begin (*3*) x:=1/x; i:=abs(i) end;
(*4*) z:=1;
while i>0 do
begin (*5*) if odd(i) then z:=z*x;
(*6*) x:=sqr(x); i:=i div 2 (*7*)
end;
(*8*) power:=z

end

%, Zégog, N. Mamaomdpov

Tpoypappamopss Hasktpovikiy Yrohoyotéy 144
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OpBotnrta

& Pon| eAéyyov ()

@ Befoboeic 2)
(*/ — BePaioon €160d0v: x : real, y : integer *) e

(*2:x=y,i=j*)
(*3:1<0 %)

(*4:1>0,yl =xi*) e

(*5 — AvaAdoiot Bpdyov: 1> 0, yi =z * xi *)
(¥6:120, y=z*x

yi=z*x  qvimeprtog *)

(o7 i) o

(*8 — BePuiwon e£6d0v: yi =z *) e

£. Zéggo5, N. Tlamaomdpov Tpoypaypatiopés Haextpovikev Yrohonotav

av i aptiog, e

145

OpBomta

(vii)

© Mepwr) opBotta (partial correctness)

e OV TO TPOYPOLLLLO CTOLATICEL,
161 10 amotédecpa Oa eival opbo

@ O\ opBo6tnta (total correctness)

o 10 TPOYpappa Bo oTOpATAGEL
kot o anotédecpa Ba elvat opHod

X. Zayog, N. Ianacmipov Tpoypappatiopndg Hiextpovikdv Yrokoyiotdv
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Toxtikol TumOL

4 O1 10101 integer, boolean K01 char

& AnapiBuntoi Tomot

type color = (white, red, blue, green,
yellow, black, purple);

sex = (male, female);
day = (mon, tue, wed, thu, fri,
sat, sun);
var c : color; d : day;

& L1pa&eic pe taxticoHs THmovg
¢ GLVOPTNOCELS suce, pred, ord
o TEAECGTEC GUYKPLONG =, <>, <, >, <=, >=

£. Ziyo, N. Taroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotbv

147

ToHmotr vromeployng

@ Opilovv VTOMEPLOYEG TAKTIKMOV TOTMV

type grade = 0..10;
digit ='0'..'9";
workday = mon..fri;

var i : -10..10;

%, Zégog, N. Mamaomdpov Hpoypappamiopds Hrextpovikdy Yaokoyioty
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[Tivaxeg (1)

& Aopnpévn petafint: arobnkedel o
GVALOYT omd TYEC dedopéEvmV

#Ilivakag (array): dopnpévn petafint tov
amofnkevel TOAES TYEG TOV 1010V TOTTOL
var n array [1..5] of integer;

opilet évav mivaka Tévte akepoimv, To

ototyela Tov onoiov ivat:

n[1],n[2],n[3],n[4],n[5]

Kot £(0VV TUTO integer

£, Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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[Tivaxeg

(i)

& [lapodeiypata

var a : array [1..10] of real;
b : array ['a'..'z'] of integer;
c : array [mon..sun] of char;

a[l] := 4.2;
readln(a[3]);
a[l0] := a[l]:;

b['n'] :=b['x']+1;
ltl

c[tue]
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[Mivaxeg (111)

& AwiPocpa evog ivaxa
o YVOOTO péyedog
for i:=1 to 10 do read(a[i])
o TpoOTa Srofaleton To péyebog

read (howmany) ;
for i:=1 to howmany do read(al[i])

o OTO TOPATAV® TPETEL VO TPONYN OOV

array [1..10] of real;
1..10;

var a
i, howmany

£. Zéggo5, N. Tlamaomdpov Tpoypaypatiopés Haextpovikev Yrohonotav
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[Tivakeg (iv)

& AwiPacpa evog mivaxa (cuvéyeln)
o TEPUOTIGHOG e TV TN 0
read(x); i:=0;
while x<>0 do
begin i:=i+l; a[i]:=x; read(x) end

e GTO TOPOTAV® TPENEL VO, TPONYNOovV
var a : array [1..10] of real;
i : 0..10; =x : real;
« IIpocoyn: d¢ yiveton éleyyog yia To mAnog
TV ototyeiwv Tov divovra!
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[Ipd&erg pe mivakeg

& ATAég mpdéerc, Ty,
alk] alk]+1;
a[k] a[l]l+a[n];
for i:=1 to 10 do writeln(a[i]);
if al[k] > a[k+1l] then

& Apyucomoinon (pe pndevika)
for i:=1 to 10 do a[i]:=0
for ch:='a' to 'z' do b[ch]:=0

@ Evpeon eldyiotov ototyeiov

x := a[l];
for i:=2 to 10 do
if a[i] < x then x := a[i]
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Tpappuxn avolimon (i)

& Ipopinua (avalnitnong): divetar vog
nivaxog okepaiov a kot {nteiton va Ppebdei
ov VILapPyEL 0 aKEPALOG x oTA GTOLYElD TOV

program search (input,output) ;
var x integer;
a : array [1..10] of integer;
dAleg onAdoeig;
begin utlog emxepoiido ;
odnyieg oto ypioty ;
read(x) ;
diGfacue tov Tvako. ;
walipo oTov mivaka Yo Tov X ;
TOPOVCIOCH OTOTEAETUATWV
end.
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[poppkn avalnmon (11)

& Mo SuvaTn CLYKEKPLLEVOTTOIN O
for i:=1 to 10 do read(al[il):
i:=0;
repeat i:=i+l until (a[i]=x) or (i=10);
if a[i]=x then
writeln('To Bpfika otn Oéon ', i)
else
writeln('Aev 1o PpAra')

o XM XEPOTEPT TEPIMTMOT Ot EXeyyBovV OhaL
Ta oToyEln Tov mivaKa

o Amattovvtar an+ b PRROTO = YPOLLLIKT
(a, b otabepéc, n to péyebog Tov TivaKo)

£, Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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I'poppuxn avalnitnon (111)

& EvoAlokTikh ovuykekpievonoinon #1

i:=0;
repeat i:=i+l;
if a[i]=x then found:=true
else found:=false
until found or (i=10);

if found then

writeln('To Bphka otn Oéon ', i)
else

writeln('Aev 10 BpAxra')
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Ipoppucn avalrtnon (1v)

@ EvaALokTik cuykekplevonoinon #2

i:=0; found:=false;
repeat i:=i+l;

if a[i]=x then found:=true
until found or (i=10);

if found then

writeln('To Bpfixa otn Oéon ', i)
else

writeln('Aev 1o PpAra')
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Upajupuxn avolinon )

& Evalloktikn cvykekpylevomoinon #3

i:=0;
repeat i:=i+l; found := a[i]=x
until found or (i=10);

if found then

writeln('To BpAka otn 6éon ', i)
else

writeln('Aev 10 BpAkra')
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Avadikn avalntnon (1)

& [Ipovmobeon: o mivakag va glvar
ta&vounpévog, m.y. oe avgovoa dtdtaén

4 Eivot moAd mo amodotTikn amd T YPOpUK

avalnmon
o ZTN XEPOTEPT TEPIMTMGT ATOLTOVVTOL
a log, n+ b Ppata
(a, b otabepéc, n to péyebog Tov TivaKo)
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Avaodikn avalntnon (i1)

¢ To poypoppa

program binsearch (input,output) ;
const n=100;
var i,howmany,mid,first,last : 0..n;
a : array [l..n] of integer;
x : integer; found : boolean;
begin Mijvoua emixepalioo kar 0onyies ypiong ;
read (howmany) ; (* xazd avlovoa oepa *)
for i:=1 to howmany do read(al[il]):;
read(x) ;
Avalitnon kai gupavion awoteléouarog
end.
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Avadikn avalntnon (111)

& Ava{ntnon Kot ELEAVIOT) aToTEAEGILATOC

first:=1; last:=howmany;
found := false;
while not found and (first<=last) do
begin mid := (first+last) div 2;

found := x=a[mid];

if x<a[mid] then last:=mid-1

else first:=mid+1
end;
if found then writeln (mid)
else writeln('not found')
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Ta&vounon (1)

& [1popinua: va avadiatoyBodv Ta oTotyeia
evog mivaka akepaimv g advEovca oelpd

& Mo amd TIG ONUAVTIKOTEPES EPAPLOYEG TOV
NAEKTPOVIKOV DTOAOYIGTOV

@ Boowm Stadikacio: evairoyr TiLmv

procedure swap(var x, y : integer);

var save integer;
begin

save:=x; X:=y; y:=save
end
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Ta&wvounon (11)

& M£60060¢ TG puGaAidag

Ta&vounon (111)

& [lopaderypa exktédeong

for i:=1 to n-1 do input: 12498675 45126978
o . 45126798
for.j.—nll down?o i do 12498657 45126798
if a[j] > a[j+1l] then 12498567 i=3 45612798
swap (a[j], a[j+1]) 12495867
12459867 45612789
& [1\700¢ cuykpicemv ' 12459867 45612789
i=1 41259867 i=4 45671289
m-1)+m2)+..+2+1 =n(n-1)/2
, 41259867 45671289
™mg tééng Tov n? = 0(n?) 41259687 i=5 45678129
41256987
41256987
i=2: 45126987 i=6: 45678912
3. Zgoe, N. Tlaroomopov Tpoypappatiopoc Hrextpovikdy Yrokoyiothy 163 3. Ziyoe, N. Tamocmopov Tpoypapypatiopog Hiektpovikoy Yoroyiotoy 164
[ToAvdraoTaTol Tivokeg [ToAAamAOGIOG OGS TIVAK®OV (1)

& Ilapaderypo

var a : array [1..10,5..16] of integer;

al[l,13] := 42;
for i:=1 to 10 do
for j:=5 to 16 do read(ali,j])

@ [6000vapoGg 0pIGHOG Kot xp1ion

& Alvovton ot wivakeg: a (mxn) , b (nxq)
& Znteiton o wivakog: ¢ = a b (mxq) 6mov:

n
G = Z @by
k=1

RIS

var a : array [1..10] of m ! m
array [5..16] of integer; ‘ ‘
a[il[3j]
¥. Zéyog, N. Tlanaomopov Tpoypappatiopdg HAEKTpovikéy Yoroyiotov 165 . Zéyog, N. Tlanacmopov Tpoypappatiopdg Hiektpovikav Yrohoyiotdv 166
[ToAAamAacloopog TVAK®Y (11) Moyikd teTpdymva (1)
& To podypopa & Awibotatol TvoKeS (n1xn) TOL TEPLEXOVLV

var a : array [l..m,1..n] of real;
b : array [1..n,1..9] of real;
c : array [1..m,1..q] of real;

for i:=1 to m do
for j:=1 to q do

begin
cl[i,j] = 0;
for k:=1 to n do
cl[i,j] := c[i,j] + a[i,k]*b[k,]]
end
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dLovg tovg Puotkodg peta&d 0 kat n’—1

o T0 GBpolcpo TV GTorKEI®V KAOE GTAANG,
YPOpUnG kot Stoyoviov etvor otabepd

10/ 9|3 [22]16
17/11)5 423
& [Ipopinpa: Kataokeun 24/181121 6
Lorycol TETPAydVOL ) 220 ;? iz 174
(nxn) ywo. tep1rTod N
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Maoaywd tetpdymva (11)
3
0 0 0 0
1 1 1
2 2
3 3 3 3
4 54 54 5[4
0 0 6[0 60
1 1 1 1 7
2 2 2 2
3 913 10[9]3 10193
54 5|4 54 11/5(4
60 60 6|0 60
1 7 1 7 1 7 1 7
82 812 812 812
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Moyikd teTpdymva (111)

& Kataokevn yuo teptttd n

i:=n div 2; j:=n; k:=0;
for h:=1 to n do
begin j:=j-1; al[i,j]l:=k; k:=k+1;
for m:=2 to n do
begin j:=(j+1) mod n; i:=(i+l) mod n;
ali,jl:=k; k:=k+1

end
end;
for i:=0 to n-1 do
begin
for j:=0 to n-1 do write(a[i,j]:4):
writeln
end

X. Zayog, N. Ianacmipov Tpoypappatiopndg Hiextpovikdv Yrokoyiotdv
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ApBuntikoi vroAoyicpot (1)

& TOnog real
o TPOCEYYIGEIS TPAYHOTIKOV apOUdY
e trunc: aképato pHéEPog (amoKonn)

« round: otpoyyvAomoinon

& [lopdotaon Kivntig LTOSINGTOANG
« mantissa kot ekB€Tng +m-2%
omov 0.5<m<l xmuxeZnm=x=0
o TO m givol meploplopévng axpipetag,
.y 8 onuaviwcd yneio

£. Ziyo, N. Taroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotbv
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ApBunrikoi vroAoyicpol (i1)

& AplBuntikd ceaipota
1000000 + 0.000000001 = 1000000  yrazi;
& Avamopdotacn tov aplipumy
1000000 ~ 0.95367432 -2 20
0.000000001 =~ 0.53687091 -2 29
~ 0.00000000 - 2 20

afpoopo =~ 0.95367432 -2 20
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Evpeon tetpayoviknig pilog (1)

& Xopig yprion e cuvdpnong sqrt
& Mébodog Newton
o Aivetot o apBpog x >0
« 'Ecto mpocéyyion y g piog, pe y < \x
e« Eotwz=x/y
« To z eivon mpooéyyon g pilac, pe Vx < z

o [ va Bpo e kah0tepn TPOGEYYIoN, Taipvm
TO PECO OPO TV Y KoL Z
o Emavoloppave 6ceg popég OEA®

£, Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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Evpeon tetpaymvikig pilog (i1)

® AxolovBia mpooeyyicewv

X
Vi 5 i v,

& opaderypa: V37 (6.08276253)

Yy =1

yo=1 y, = 6.143246
y, =19 ys = 6.083060
y, =10.473684 Ye = 6.082763
yy=7.003174
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Evpeon tetpayoving pilog

(111)

function sqroot (x real)
const eps = 0.00001;

real;
(* 1E-5 *)

Evpeon tetpaymvikng pilog

(iv)

& Evolloktikég cuvOnKkeg TEpLOTIGHOD

var old, new : real; o Ztabepog ap1bpog enavainyemv
begin n = 20
new := 1; , , ’ ’
’ o Emtuyng evpeon pila AGBog!
repeat g evpeon piCag S
old := new; sqr (new) = x
new := (old + x/old) / 2 o Amdhutn cvyKAon
until (* ovvdijxny weppotiouod *) ; abs (sqr (new) -x) < eps
sqroot := new L,
end o XYETIKN GUYKAION
abs (sqgr (new) -x) / new < eps
3. Zégog, N. Tomacmopov Tpoypappatiopss HAektpovikéy Yrohoyiothy 175 3. Zéogog, N. Tlaraombpov Tpoypappariopds Hrektpovikdy Yaohoyiotov 176
Evpeon tetpayovikng pilog (v) [TpoxaBopiopéveg cuvaptnoelg
4 2 " " . Ténog
’EVG)\)&(IKTU(SQ GUVG]]KSQ TEPUOTIOLLOV Tuvaptiioelg Tdnog oplopatog PO P —
o Amolvn ovykMon katd Cauchy abs, sqr integer, real {diog
(anbéiuto) (tetpdywvo)
abs (new-old) < eps sin, cos, exp, 1n integer, real real
C— () (ouv) (ex8) (log)
o ZYETIKN GUYKAION “qrt. arctan
abs (new-0ld) / new < eps (pt%ar) (voZep)
odd (neprrtés) integer boolean
eof, eoln text boolean
trunc, round real integer
succ (exbuevog) integer, boolean, {Svog
pred (rponyoduevog) char
ord (xwdwbés ASCII) char integer
chr integer char
(avtiotpoyn g ord)
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I'pagpikéc mapactdoelg

& Mopopomoinon €£600v (emavainym)
o write(i:15)
e write('|':40)
e write(x:10:4)
& ['pa@ikég mopacTdoElS e YOPAKTPES
o Zuvaptmon y =1 (x)
o Zuvnbog pog foAevel va Exovpe

Tov GEOVa TV X KATAKOPL(O KoL
tov G&ova TV y optlovtio

£, Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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I'pagikéc mapactdoelg

& Ilapaderypa: f(x)=—x

for i:=1 to 39 do *
writeln('*':i, '|':40-1i); ”
writeln('*':40);
for i:=1 to 39 do
writeln('|':40, '*':i)

=
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Ipagikég mapaoctdoelg (111)

& Ilopaderypa: f(x) =18 sinx + 15 cos 2x

I'pagikég mapaoctdoelg (1v)

& [lopdaderypa (cuvéyeia)

program graph (output) ; function £ (j integer) integer;
. . var x,y : real;
var k,n integer; pi real; begin x := pi * j / 18;
procedure axis; y := 18 * sin(x) + 15 * cos(2*x);
var i : integer; f := round(y)
begin end;
fo; i =1 to 79 do write('-"); begin pi := 4 * arctan(l); axis;
writeln for n := -18 to 18 do
end; begin k := £(n) + 40;
writeln('|', '*':k, '|':79-k)
end;
axis
end.
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['pagikég mapaocTaoelg (v) I'pagikég mapaoctdoelg (vi)
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& llapaderypa: f(x)=Bcosx)/x
program printplot (output) ;
const deltax = 0.1;

bound 30; wid = 39;
scale 5; shift0 = 40;

var i -bound. .bound;
n : integer; x real;
function £ (x real) real;

const eps = 1lE-5;
huge = (* ueydlog apibuog *) ;
begin
if abs(x)<eps then f := huge
else £ := 3 * cos(x) / x
end;
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I'pagpikéc mapactdoelg

(vii)

& [opaderypa (cuvéyeia)

begin
X := - bound * deltax;
for i := - bound to bound do
begin
n := round(scale*f(x));

if abs(n)>wid then
writeln ('|':shift0)
else if n<0 then

writeln('*':n+shift0,'|':-n)
else
writeln('|':shift0,'*':n);
X := X + deltax
end
end.
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(viii)

I'pagikéc mapactdoelg
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Ipagikég mapaoctdoelg (1x)

& llopaderypa: f(x) ko g (x)
program twocurves (output) ;
const ...

var ...
line: array[-wid..wid] of char;

function one(...)

I'pagikég mapaoctdoelg (%)

& [lopdaderypa (cuvéyeia)

for i = ...

begin
n := ...one...; m := ...two...;
line[n]:='*'; line[m]:='.";

for j:=-wid to wid do
write(line[j]);

A writeln;
function tWO(. . ) line [n] ="' '; line [m] =1,
begin line[0] := '|"';
for j:=-wid to wid do line[j]l:=' '; X 1= Xx + delta
line[0]:="]"; end
. end.
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TpryovoueTpikég CUVOPTAGELS (1) Tpryovouetpikég cLVOPTNCELS (i1)
function mycos(x : real) : real;

& Xvvnuitovo pe avartoyua Taylor
~

cos(x) = i(—l)[ Eal

const eps = 1lE-5;

pary (2i)! var sqx, term, sum : real;
, , . , n : integer;
@ Y10 ToV 0po e dgiktn i+1 €yovpe:
2i42 o 2 begin n := -1; sgx := sqr(x);
(—1)”1 X __ (_l)i X X term := 1; sum := 1;
(2i+2)! @) Qi+D(2i+2) repeat n :=n + 2;
term := -term * sgx / (n*(n+l));
&®omote av n = 2i+1 &povpe: sum := sum + term
x2 until abs(term/sum) < eps;
newterm = —oldterm —— mycos := sum
n(n+1) end
X. Zégo, N. Momacmépov Tpoypappartiopsg HAektpovikéy Yrohoyotdv 189 5. Zégog, N. Tarasmopov Tpoypappamiopsg HAektpovikey Yrokoytothy 190
Avoadpoun (1) Avadpopn (i1)
& Avadpopkég S10d1K0cieg 1] GLVAPTNGELS: & [apddetypa: mapoyovtikd (cuvéyein)
OVTEG TTOV KOAODV TOV E0VTO TOVG function fact(n : integer) : integer;
To apyikd TpoOPAnUe avéyetat oty begin
¢ , pX ’P ﬁ s , Y n, if n=0 then fact :=1
emiluon evOg 1 TEPIGCOTEPOV LIKPOTEPDV else fact := fact(n-1) * n
TPOPANUAT@V TOL 1610V TOTOL end
¢ [lopadetypo: TopoyovTiKo TPOYpap KOAEL fact (3) ovveyilet...

enl=n*m-1)*m-2)*..*2%1
o Avadpopikds optopog
01=1 (n+1)! = (n+1) * n!

£, Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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fact (3) KoAel fact (2)
fact (2) koAel fact (1)
fact (1) kaAiel fact (0)
fact(0)

EMIOTPEPEL 6
EMOTPEQEL 2
EMOTPEPEL 1
eMOTPEQEL 1
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Avoadpoun (111) Avadpopun (1v)
& ApBuoi Fibonacci @ AVTOG 0 OVAOPOUIKOS VITOAOYIGLOG TOV
e Fy=1, F=1 apBpadv Fibonaccei dev eivat 0modotikog
d Fn+2=Fn+Fn+1 ,VHEN fib(5)
@ AvadpopKy] GUVEPTNGT VIOAOYIGHOV //\\\\\
fib(4) -
function fib(n : integer) integer; ~ P&
begin T N
if (n=0) or (n=1) then fib(3) fib(2) b(2) (1)
fib := 1 P N
else fib(2) fib(1) fib(1) £ib(0) fib(1) £ib(0)
fib := fib(n-1) + £ib(n-2) P
end fib(1) fib(0)
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Avaopoun (v) Avaopoun (vi)
& Méyiotog kovog dtonpétng & Xuvéptnon Tapodpota e Tov Ackermann

o Avadpopikn vAomoinon Tov aAyopibpov z(i, j, 0) = j+1 z(i,0,1)=1i
tov Eukeion 2(3,0,2)=0 2(i, 0, n+3) =1
function ged(i,j : integer) : integer; (i, j+1, n+1) = 2(i, z(i, j, n+1),n) , Vi, j, neN
begin
if (i=0) or (j=0) then gungtion z(i,j,n integer) integer;
[ egin
gcg =1 if n=0 then z:=j+1
else if i > j then else if j=0 then
ged := ged(i mod j, j) if n=1 then z:=i
else else if n=2 then z:=0
ged := ged(i, j mod i) else z:=1
end else z:=z(i,z(i,j-1,n),n-1)
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end
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ApoBaio avadpoun

function f2(n:integer) :integer; forward;

function f1(n:integer) :integer;

begin
if n=0 then f1 := 5
else f1 := fl(n-1) * £2(n-1)
end
function f2(n:integer) :integer;
begin
if n=0 then £2 := 3
else f2 := fl(n-1) + 2*£f2(n-1)
end
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Ta&vounon (1)
& MéBodoc puoalridag (BubbleSort)
ue ELeYYO EVOALOYDV
i:=0;
;epeat i :=1i + 1; noswaps := true;
for j := n-1 downto i do

if a[j] > a[j+1l] then
begin swap(a[j],a[j+1]);
noswaps := false
end
until noswaps

@ X1V KOADTEPN TTEPIMTOGCT] ATALTOVVTOL
O(n) ovykpioeig, otn xewpdtepn O(n?)
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Ta&wvounon (11)

& TaZwounon pe cvyywvevon (MergeSort)
o Alp®d v axoAiovdio Twv aplBudv og 600

Ta&vounon (111)

& Tagvéunon e cuyydvevon

procedure mergesort(var a : list;

uépn o . f?' }a.: 1nte?er);
) i , i var b : list; i, mid : integer;
o Mg avadpopukéc kKANGELS, Ta&vopud to 600 begin
£on aveEdptnto if fa<la then
Hepn ; P , , , begin mid := (fa + la) div 2;
o Zuyxwved® Ta §00 Ta&vopnuéva uépn mergesort(a, fa, mid);
4 r ” mergesort(a, mid+l, 1la);
02’[1] XEWPOTEPTN nSE)lTC’E(DGn QTTOLTOVVTOL nerge(a, a, b, fa, mid, mid+l,
O(n log n) cvykpicelg la, fa, la);
for i := fa to la do a[i]:=b[i]
end
end
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Ta&vounon (iv) Ta&vounon v)
& Xvyydvevon @ Zuyydvevon (cuvéxeln)
procedure merge (var a,b,c : list; for ia := ia to la do
fa,la,fb,1b, fc integer; begin clic]:=a[ia]; ic:=ic+l end;
var lc integer) ; for ib := ib to 1lb do
var ia, ib, ic integer; begin clic]:=b[ib]; ic:=ic+l end;
begin lc := ic-1
ia := fa; ib := fb; ic := fc; end
repeat

if a[ia]l<b[ib] then
begin c[ic]:=a[ia]; ia:=ia+l end
else
begin c[ic]:=b[ib]; ib:=ib+1l end;
ic := ic+l
until (ia>la) or (ib>1b);

£. Ziyo, N. Taroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotbv
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Ta&vounon (vi)

4 Omotoodnmote alydpiBuoc ta&vounong n
apBuov ypetdletor tovAdyiotov O(n log n)

)
ovykpicelg
1 < 22
/,\
/
Ty < T3 T2 < T3
T1, T2, T3 1 < T3 T < T3 T3, T2, 1
1, T3, Ty T3, %1, L2 L2, %1, T3 L2, T3, %1
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Ta&vounon (vii)

& ToaZwounon pe dapépion (QuickSort)
if p < g then begin
partition(p, q, i, Jj);
quicksort(p, Jj); quicksort(i, q)
end

& Awpépion (partition)
emidoy evog x = alk];
repeat

while a[i] < x do i := i+1;
while x < a[j] do j := j-1;
if i <= j then begin
swap(a[i],a[3j]); 1 = i+l; j := j-1

end
until i > j
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Ta&wvounon (viii)
& X¢ Ka0e Pripa g dapépiong
swap(a[i],a[3j]) |
‘ <x ‘Zx‘ ‘ Sx‘ >x ‘
P i— —3 q

& Metd ) dapépion

‘ <x ‘Sx‘ ‘Zx‘ X ‘
R ES—
pépog 1 HEPOG 2

X. Zayog, N. IHamoomopov

Tpoypaypatiopés Haextpovikev Yrohonotav
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Teyxvoioyia AoyiopiKov

& Software engineering

& Avamtuén Aoyiopukod mov va eEacpaiilet:
o TOPASOGCT) LEGO OE TPOSLOYEYPOLLUEVO.
XPOVIKG Opta
e KOGTOG HEGO GE TTPOSLAYEYPAUEVA OplaL
o KOAN TOLOTNTOL
o aélomotio
o duvaTth Kot Oyt damavnpn cLVTHPNoN

& Movtéla koklov {oNg AoYIoHKOD

X. Zayog, N. Ianacmipov Tpoypappatiopndg Hiextpovikdv Yrokoyiotdv 206

Movtého Tov KatappiKTn (1)
AnaiThoslg ané 1
TO gdoTnpa
Emkipwon \'
Anaitiosig ané 11
TO AOYLOMLKO
Emwdpwon \
MpokaTapkTLKY 111
oxedlaon
EnaAnBsuon \
AenTtopepig v
oxedlaon
< EnaAi8euon N

£. Ziyo, N. Taroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotbv
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Movtého Tov KatappaKTn (i1)

3
Kwdikomnolnon kat v
ekkaBapion
AaBwv

EAeYX0G povadag \’

Zuvévwan VI

EnaABsuon \

‘EA£YX0G Vla vII
npoAeiToupyla

‘EAEYX0G OUOTHMATOG \

Agttoupyla kat VIII
ouvtiipnon

Enavenipwon
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[Tépacpa mopapétpov, epuférela (1)

& DOMOGLLO VTOTPOYPOLLATOV:
VITOTPOYPALLLOTO TEPLEYOVY GAANL
VIOTPOYPALLLLOTOL

@ ZVyKkpovor ovopdtov: To idto ovopa
IMADOVETOL GE TOAAG VITOTTPOYPALLLLALTOL

& Kavoves eppéretac: eEnyodv kabe ovopa
oL eRLPavIfeTOL 6TO TPHYPOLLLO OE TOLN
dMhwon avtictotyet

& [evikd kot Tomkd ovopata
& [TopapeTpot TILAOVY KoL LETAPANTOV

£, Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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[Tépacua mapapétpov, epuPéreta (11)

& Kavoveg epfélerag g Pascal
o EVOTNTO: TPOYPALLLLA 1] VITOTPOYPOLLLLOL
e 01 EVOTNTEG Elval SUVATOV VAL TEPLEYOLV
GALEG EVOTITEG

ka0 dvopa opileTon o Kamolo EVOTNTA

o gufélela evog ovopaTog ivar 1 evoTnTa LECH
oV omoia opiletan, alda:

o 1 eUPérela vOC OVOOTOG dEV TTEPIEXEL TUYOV

€vOTNTEG OTOL TO Ovop oVTd enavopileTan
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[Tépacua mapapétpov, epféiela (111)

& llapdostypa

program p (input,output) ;
var a,b,c,d:integer;

procedure pl(a:integer; var b:integer);
var c:integer;

begin c:=b; d:=2*a; b:=c+a; a:=c+b;
writeln(a:5,b:5,c:5,d:5)

end Evémnra 2

begin a:=1; b:=10; c:=100; d:=1000;
writeln(a:5,b:5,c:5,d:5);
pl(b,a); writeln(a:5,b:5,c:5,d:5);
pl(a,b); writeln(a:5,b:5,c:5,d:5)

end. Evortnro

1

£. Zéggo5, N. Tlamaomdpov Tpoypaypatiopés Haextpovikev Yrohonotav
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[Tépacpa mapapétpav, epuPéreia (1v)

& [lopdaderypa, ektéleon pe To yEPL

|

e 1.P1 a b c

P a b c d 10
1 1

10 12

100
1000

20 2PL: a b c

11 11
22 10

21 31
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[Tépacpa mapapétpov, epuPférela (v)

& [Topaderypa, ektéleon e TO YEPL
(amoteréopota)

1 10 100 1000

12 11 1 20

Output: 11 10 100 20
31 21 10 22

11 21 100 22

[Tépacua mopapétpov, epuPéreia (vi)

€ XNUEIDCELG — TOPATNPNOELS
o gMOVOANYN NG AEENG var

procedure p(var r, s
var done

integer;
: boolean) ;
o 0T MOTO TOV TOPUUETPOV ETMLTPETOVTOL
UOVO avayvVOPLoTIKE TOT®V

procedure p(var a array [1..30]

of integer);  AdBoc!

type list = array [1..30] of integer;

procedure p(var a list); oot
o VO AITOPEVYOVTOL TAPAUETPOL TYLDV array
¥. Zéyog, N. Tlanaomopov Tpoypappatiopdg HAEKTpovikéy Yoroyiotov 213 . Zéyog, N. Tlanacmopov Tpoypappatiopdg Hiektpovikav Yrohoyiotdv 214
Enelepyacia kelpévon (1) Enelepyacio keypuévoo (i1)

& AdPocpo kot eneEepyacio OAwV TV
YOPOKTPOV TOV TEPEXOVTOL GE EVOL apYELD
while not eof (fil) do
begin read(fil,ch); process(ch) end

& AdPacpa kot eneEepyacio OAwV TV
aKepoimV OV TEPLEYOVTOL GE £va apyEio

read(fil,i) ;

while not eof (fil) do

begin process(i); read(fil,i) end
@ H cuviptnon eof emiotpépel true av

@TacopE 6TO TEAOG TOL apyEiov

£, Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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& llapdderypa 1: Tpdypappio Tov
o Ol0Padet éva keipevo amd to apyeio FIL
o HeTPAEL TOV aPlOUO TOV YOPUKTPOV KoL TOV
aplOpd TOV YPOoUUOY
o VToAoYiel TO HEGO OPO PNKOVG YPOUUNG

program tp (input, output, FIL);
onlaaoeis ;
begin
Titlog ko 00nyies ;
emelepyaocio keluévoo ;
TOPOVCIOCH TWV ATOTEAEOUATOV
end.
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Enelepyaocia keipévon (111)

& Ilapaderypa 1: emelepyacio keyévoo

apyixomoinon ;
while not eof (fil) do
begin
emelepyoaoio oG ypopung ;
linecount := linecount + 1
end

& lopaderypa 1: eneEepyoocio pog ypopupnig
while not eoln(fil) do
begin
read (fil,ch) ;
charcount := charcount + 1
end;
readln (£fil)

. Zdyog, N. Ianacmdpon TIpoypappatiopds Hiektpovikdy Yroroyiotdv 217

Enelepyacio keyévoo (1v)

& lopaderypa 1: apykonoinon

reset (£il) ;
linecount := 0; charcount := 0;

& llopdderypa 1: mapovciacn anoTELECUATMV

writeln('charcount =', charcount);
writeln('linecount =', linecount);
if linecount > 0 then
writeln('mean length =',
charcount div linecount)

X. Zayog, N. Ianacmipov Tpoypappatiopndg Hiextpovikdv Yrokoyiotdv
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Enelepyaocia kelpévov (v)

& [opaderypa 2: TpodypapLpLo TOV
« daPaler éva keipevo amd To0 TANKTPOADYLO
o petpdiel Tov apBud TV YOPUKTIP®V, TOV
apOuod Tov Aéewv Kot tov apliud tov

Enelepyacio keypuévoo (vi)

& llapdderypa 2

lets:=0; words:=0; lines:=0;
while not eof do begin
while not eoln do begin
read(ch) ;

YPOpHOV if letter(ch) then begin
YuvdpTno 100 TOV EVIOTIGLO QULATOV while not eoln and letter(ch) do
* p_n ny HO YPOpLpL begin lets:=lets+1l; read(ch) end;
iun;tlon letter(ch : char) : boolean; if letter(ch) then lets:=lets+l;
egin ds:=words+1
letter := (ch >= 'a') and (ch <= 'z'") engor S:=woras
or (ch > 'A') and (ch <= 'Z"'") d:
end end/ .
lines:=lines+l; readln
end
X. Zégo, N. Momacmépov Tpoypappartiopsg HAektpovikéy Yrohoyotdv 219 5. Zégog, N. Tarasmopov Tpoypappamiopsg HAektpovikey Yrokoytothy 220
Enelepyacia kelpévon (vii) Enelepyacio keypuévoo (viii)

& [opaderypa 3: TpodypapLpLo TOV
« dapader éva keipevo amod to apyeio FIL
o LETPAEL TIG CLYVOTNTEG EPPAVIONG AéEEWV
pe unkog and 1 péypt 20
o gueavilel ta amotehéopata o¢ eENG:

words of length 1 6 Kkkkkk

words of length 2 3 Kkxx
words of length 3 0
words of length 20 2 k*

£, Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv 221

& Ilapdderypa 3

program wordslength (input,output,FIL) ;
const max = 20;
var fil : text;
freq : array[l..max] of integer;
{ lowmeg onlaoeig uetafinrov '}

function letter (ch : char) : boolean;
begin
letter := (ch>='a') and (ch<='z')
or (ch>='A') and (ch<='Z"')
end;

%, Zégog, N. Mamaomdpov Hpoypappamionds Hrextpovikédy Yaokoyioty
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Enelepyaocia keipévon (1x)

& Ilopaderypa 3 (cuvéyewn)

begin
{ tthog, apyikoroinon '} ;
while not eof (fil) do
begin i:=0; read(fil,ch);
while letter(ch) do

Enelepyacio keyévoo (%)

& lopaderypa 3 (cvvéyewa)

for i:=1 to max do
begin
write('words of length', i:3,
freq[i] :4,"' Y,
for j:=1 to freq[i] do write('*');

begin i:=i+l; read(fil,ch) end; writeln
if (i>0) and (i<=max) then end
freq[i] := freq[i] + 1 end.
end;
3. Zégog, N. Tomacmopov Tpoypappatiopss HAektpovikéy Yrohoyiothy 223 3. Zéogog, N. Tlaraombpov Tpoypappariopds Hrektpovikdy Yaohoyiotov 204
Enelepyaocia kelpévov (x1) Enelepyacio keypuévoo (xii)

& Metatponn keQolaiov 6€ LuKpa

function lowercase(ch :
begin
if (ch>='A') and (ch<='Z') then
lowercase := chr(ord(ch) - ord('A')
+ ord('a'))

char) : char;

else lowercase := ch
end

& MetaTpon LKpOV g KEPaAio, Opoimg
if (ch>='a') and (ch<='z') then
uppercase := chr(ord(ch) - ord('a')
+ ord('A'))
else uppercase := ch

£. Ziyo, N. Taroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotbv
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@ Evpeon epodviong A&Enc-kAedod

(* 1 AéEn-ihedi e 3 yapaktipeg *)
for j:=1 to 3 do read(keyl[jl):

(* éoto i 70 pAKOG TNG YPaUUNG *)
for k:=1 to i-2 do
if (line[k] = key[1l]) and
(line[k+1] = key[2]) and
(line[k+2] = key[3])
then writeln('keyword found')

X. Zégog, N. Tanaomopov Tpoypappamopss Haektpovikiy Yrohoyotéy 226

>vpuporoocelpég (1)

€0 tonog string opilel axohlovbieg
YOPoKTNPOV (GLUPBOAOGELPES)
®llpocoyn: dev opiletan otn Standard Pascal

& llopdaderypa
var name string[30];
address string[80];

readln (name) ; readln (address) ;
writeln('My name is ', name);
writeln('and my address is', address)

£, Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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Yvpuporoocelpég (i1)

@ Z0yKplon pe Aeikoypaeikn didraén
'ding' < 'donut'
& [Ipokabopiopéves GuvapTHoEIS Kot
dwadikaocieg yio cupporocelpég

strlen WKOG GLPOAOGELPAG
strpos avalntnon og cuuPforocelpd
+ GUVEVOOT CLUBOAOGELPOV
str TUN e GVUPOAOGELPAC

strdelete dl0ypagn TUAHOTOS GUUPOAOGELPAG
strinsert <&loay®yn HEGA 68 GLUPBOAOGELPG
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YvpPorocelpéc (111) YvpPorocelpic (1v)
& Mnjkog cupporocelpdg & Tunpo copporocelpdg
s := 'abcdef'; n := strlen(s) sl := 'abcdef'; s2 := str(sl, 3, 2)
6 'ed'
& Avalnton o cvpforocelpd & Awypagr] TUNUATOS GUUPOAOCELPAG
sl := 'It is raining'; s2 := 'rain'; sl := 'abcdef';
n := strpos(s2, sl) s2 := strdelete(sl, 3, 2)
7 'abef'
# Zuvéveoon cupforocelpdv & Ewayoyn péoa og cupforoceipd
sl := 'abc'; s2 := 'def'; sl := 'abcdef'; s2 := '123';
s := sl + s2 s := strinsert(s2, sl, 3)
'abcdef’ 'abl23cdef’
3. Zégog, N. Tomacmopov Tpoypappatiopss HAektpovikéy Yrohoyiothy 229 3. Zéogog, N. Tlaraombpov Tpoypappariopds Hrektpovikdy Yaohoyiotov 230
2vpuporoocelpég (v) Eyypagéc (1)
& Ilapaderypo @ Eyypaon (record): dopnpévn petafanty
program AB(input, output); Tov omotereital omd mANBog emPEPOLS
const A = 'Type in a string: '; . , , ,
var N : integer LETAPANTOV TOOVAS SLOPOPETIKMY THTMV
begin Al, A2 : string[80]; & O empépovg petafintéc Aéyovron nedia
write (A); readln(Al); Kot pEpovv EexmploTd ovopaTa
A2 = ''; ,
for N := strlen(Al) downto 1 do ’ZUVTQ@]
A2 := A2 + str(Al, N, 1);
writeln('the reverse of ', Al); record_type
writeln(' is: ', A2); —(recorca—-{ fields l—( end )—-
if Al = A2 then
writeln('palindrome')
end.
3. Zéyog, N. Tlaraomopov Tpoypappariopog Hrextpovikdy Yroroyotév 231 5. Zayog, N. Tamaomdpov Tpoypappamiopdg Hrexrpovikdy Yrokoyoty 232
Eyypagés (i) Eyypagéc (iii)
fields & lapaderyna

=0

%
C@—-I identifier |—®—| type W})
=)

£. Zéggo5, N. Tlanaomdpov Tpoypapariopés Hiextpovikéy Yrohonotev 233

type StudentRecord = record

firstName array [1..20] of char;
lastName : array [1..30] of char;
class : 1..6;
room 0 1..3;
grade : array [1..15] of 0..20
end;
var student : StudentRecord
student.class := 3;

writeln(student.firstName[1l])
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Eyypogés (iv) Eyypagés péoa o€ eyypages (v)
A type DateRecord = record
# Hapdderypo Gay 1s1;
function avg(s StudentRecord) real; month 1..12;
var sum, i integer; year 1970..2100
begin end;
sum := 0; =
for i := 1 to 15 do type StudentRecord = record
S?T ‘= sum + s.gradel[i]; birthDate DateRecord;
avg := sum / 15.0
end end;
writeln(student.birthDate.day:0, '/',
student.birthDate.month:0, '/',
student.birthDate.year:0)
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Muyadikoi apBpol EvtoAn with (1)
type complex = record ¢ Owovoplio 6TV TPOGTELNCT| TMV TEdIMV
re, im : real B
end; YYpOQQOV
function cMult(x,y:complex) complex; 021')\/1;(13“;11
begin
cMult.re := x.re*y.re-x.im* y.im; with_statement
cMult.im := x.re*y.im+x.im* y.re
end Y Y ——(with variable do )—-I statement |—>
function cNorm(c complex) real;
begin
cNorm := sqrt(c.re*c.re+c.im* c.im)
end
¥. Zéyog, N. Tlanaomopov Tpoypappatiopdg HAEKTpovikéy Yoroyiotov 237 . Zéyog, N. Tlanacmopov Tpoypappatiopdg Hiektpovikav Yrohoyiotdv 238
EvtoAn with (i1) Eyypagéc pe mapariayég
& Ilapdaderypo & To nedio emonpavong kabopilel mowo medio
function avg(s : StudentRecord) real; Oa vdpyovv e i EYypoRT|
var sum, i integer; ,
begin & Ilopdaoderypo
sum := 0; type MaritalStatus =
for i :=1 to 15 do (single, married, divorced);
with s do
sum := sum + grade[i]; type EmployeeRecord = record
avg := sum / 15.0 name array [1..50] of char;
end case status : MaritalStatus of
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single : ();
married, divorced :
(children integer)
end
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XHvola (1)

& Ta otoyyela Tovg TPEMEL VoL AVIKOVY GE éval
GYETIKA LUKPO TOKTIKO TOTTO

& Ilapaderypo
type characters = set of char;
languages = set of

(english, french, german,
russian, greek, turkish);
numbers = set of 1..100;

var x, y, z languages;

X
z

[1; y := [english];
[french, english, german];

£. Zéggo5, N. Tlamaomdpov Tpoypaypatiopés Haextpovikev Yrohonotav
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XOvora (11)

& IlpaEeic pe suvora
o EAEYYOG LELOVG GUVOAOL in
o évoom
o TOUN *
o Jl0pOpaL
e 100TNTA KO OVIGOTITOL = <>
o GY£GEIC VTOGLVOAWDV < > <= >=

X. Zayog, N. Ianacmipov Tpoypappatiopndg Hiextpovikdv Yrokoyiotdv
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Apyeia (1)

& Apyeio (file): dounuévn petafanti tov
amoteAieitat amod
o petofAntd minbog croyeimv
« TOV 1610V TOTOV
o amobnkevpéva To va PETA T0 AANO

o GUVIOMG TNV TEPLPEPELOKT] LVILN
(m.x. oto0 dicKo)

Apyeia (ii)

& AnoBnkevtikn petapinty (buffer)
£4 70 Tpé€YoV ototyeio Tov apyeiov
« og mepintmon apyeiov 16650V
70 oToLYElo OV HOMG drafdoTnKe
« og mepintoon apyeiov e£65ov
T0 ototyelo mov TpodKELTAN VO Ypapel

& Avotypo Ko kKAgioo apyeiov

& Ilapaderypo reset(f) rewrite(f) close(f)
program students (input, output, £f);
var £ file of StudentRecord
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Apyeia (1i1) Apyeia (iv)
& Agitovpyieg 16600V Kol €£60V & lapaderyna
get(f) put (£) program fileSqrt (input, output, £, g);
& AldBacpo kot ypéyipo var : g: i:i of real;
read(f,x) = begin x := f*; get(f) end begin : !

write (f,x) begin f* := x; put(f) end

&'Eleyyoc téAovg apyeiov
eof (£f)
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reset (f); rewrite(g);
while not eof (f) do

begin
read(f, x);
write(g, sqrt(x))
end;

close(f) ; close(qg)
end.
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Apyeia (v) Apyeia (vi)
& Ilopdderypo & [lopdaderypa (cuvéyeia)
program phoneDir (input, output, f); begin
type StudentRecord = record reset(£);
firstName array [1..20] of char; while not eof (f) do
lastName array [1..30] of char; begin
birthDate record with £~ .birthDate do
day :1..31; write(day : 0, '/',
month : 1..12; month : 0, '/',
year : 1970..2100 year : 0);
end get(£f)
end end;
var £ : file of StudentRecord; close(f)
end.
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Apyeia keyévov (1) Apyeila keyévoo (i1)

& Tomog text 1oodvvopei pe file of char
@ X710 TEAOG KAOE YPOLUNG LILAPYEL EVOG
€101KOC YOPAKTNPOG TEAOVE YPOLUNG
o av dwPaoctel, aviikadictatot amd Kevd ' !

#'Eleyyot Téhovg ypoppns kot t€hovg apyeiov
eoln(f) eof (f)

&[0 elcodo kot €060, pmopovv va
YPNOLULOTOM OOV 01 TUPUKAT® SLodKAcies

& [apdaderypa: pétpnon aplfpov ypopupumv
KO YOPOKT POV

program lineCount (input, output, f);

var f : text;
lines, characters integer;
ch : char;
begin lines := 0; characters := 0;
reset(£f) ;

while not eof (f) do
if eoln(f) then
begin readln (f);

write (£) read(f) lines := lines + 1
writeln(f) readln (f) end
3. Zéyog, N. Tlaraomopov Tpoypappariopog Hrextpovikdy Yroroyotév 249 5. Zayog, N. Tamaomdpov Tpoypappamiopdg Hrexrpovikdy Yrokoyoty 250
Apyeia keyévov (1i1) Apyeila keyévoo (iv)

& [opaderypa (cuvéyeia)

else
begin read(f, ch);
characters := characters + 1
end;
close(£f) ;
writeln('lines: ', lines);
writeln('characters: ', characters)

end.
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& [opdderypa: avtypoaen TV TEPLEYOUEVOV
evog apyeiov d00 Qopéc dladoytKa
program doubleTxt (input, output, £, g);
var £, g : text;

procedure copyOnce;
var ch : char;
begin reset(f);
while not eof (f) do
begin
while not eoln(f) do
begin read(f, ch);
write (g, ch)
end;
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Apyela keyévov (v)

& [opaderypa (cuvéyeia)

Aaygipion g pvnpng (1)

& 2ToTIKEG PETAPANTES: YEVIKEG 1] TOTIKEC

readln (f) ; e 0 Y®POG GTN UVIUN 010V ToToBeTOVVTOL
writeln(g) deopevetal kébe opd mov Kakeiton 1
end; gvotta 61ov dnAdvovtal Kot
close(f) S . ), AT
end; AmOdECUEVETAL GTO TELOG TNG KANONG
begin & Avvopikég petapintég
rewrite(q); e 0 XMPOG GTN UVAUN OTTOL TomoBETOVVTOL
copyonce; deopedeTan Kot 0modeoUEVETAL SUVOLIKE,
copyOnce; , , ,
close(g) dMAadn He PPOVTION TOV TPOYPALUOTIOTH
end. o 1 TPOOTEAAGT G SUVAIKEG HETAPANTES
yivetar pe ™ xpnon StV (pointers)
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Awygipion e pvqung (11) Asgikteg (1)

& Me 1 fonbeio TV SuvapiK®OV peTafAnTav
VAOTOLOVVTOL dUVOLKOL TOTTOL dEdOUEVMV
o oLVOEdENEVEG AoTEG,
o 3évTpa, YPAPOL, K.AT.
& [Ieovektnpoto TV SUVOUIKOV TOTOV
o UTOPOVV VO TEPLEYOVV ATEPLOPLGTO TAN00G
otoyyeiov (av To emTpénel | Sobéoun pvnqun)

o KOTO1EC TPAEELG LAOTOLOUVTOL ATOSOTIKOTEPX.
(.. TpocONKN KaL Staypapn cToEiOV G
evolqpeon Béomn)

£. Ziyo, N. Taroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotbv

255

& Aciktng (pointer): 1 dievBvvon Luog
TEPLOYNG TNG UVAUNG OTov BpiokeTon pia
SuvopKn peTaPAnT

& lopaderypa

var p : “integer;

Pl —]

(* odciktng p tomobeteiton va deiyvel og
KOmoto, acépota SUVOLKT LeTafAnty *)

pr = 42;
writeln(p”® + 1)
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Agikteg (i)

@ Kevog deiktng (nil pointer): 101kn Ty
deiktn mov d¢ delyvel Tovbdeva

PEj_

& llopdaderypa

var p : “integer;

p := nil
& AToryopevETAL 1] TPOCTEANCT] TNG LVIING
UEG® €VOG KEVOD OEIKTN

p := nil;
writeln (p*) AaBog!

£, Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv

257

AvvapKh Topay®PNon HVHHNG

® Aéopevon
o OMpovpyio piag véag Suvapkng petaPfAntng
var p : “integer; p
new (p)

& Amodéapevon

o KOTOGTPOPT HI0G SOUVOLLUKNG HETAPANTAG
oo p
dispose (p)
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20vOetec SOLVOKEG LETAPANTEG (1)

& Ilapaderypo
type nodeptr = “nodetype;
nodetype = record
info : integer;
next : nodeptr
end;

nodeptr;
new (p) ; Pl — 1 #
PA .info := 42; ’71

p~.next := nil =

var p :

Tpoypaypatiopés Haextpovikev Yrohonotav 259

X. Zayog, N. IHamoomopov

XHvOeteg dSuvokég peTaPANTEG (11)

& [lopdaderypa (cuvéyeia)

q := p; P ‘ '—’—F: 42
g~.info := 563; q | J—_
g*.next := q; -
dispose (p)

Eexpépaotot deikteg!

X. Zayog, N. Ianacmipov Tpoypappatiopndg Hiextpovikdv Yrokoyiotdv
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Agiktec ko avdBeon (1)

® Avdfson Setdv P | | 42

q:=p
a| —F— 7

o[ m
pv
T u%

Agikteg ko avdbeon (i1)

e

& AvéBeon Tinov

qA .= PA

al| —FH 7

o[ o

TPV
},l$

al 1 «

okovmidta! okovmidio!
¥. Zéyog, N. Tlanaomopov Tpoypappatiopdg HAEKTpovikéy Yoroyiotov 261 . Zéyog, N. Tlanacmopov Tpoypappatiopdg Hiektpovikav Yrohoyiotdv 262

2uvoedepnéveg AMoteg (1) Yuvoedepéveg AMoteg (i1)
& Elvar ypoppukég dtatdaéelg # Evkoldtepn mpocBnkn ototyeiov
& Kdé0e xoppog mepiéyet: o TPV

o KOO0 TANPOPOpPia. L [ ] i

o £V0, GOVOEGUO GTOV EMOUEVO KOUPO =
@ O televtaiog kKOUPOG Exel KEVO GVVOECHO neth

L]

1Hj:_
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2uvoedepéveg Moteg

@ EvkoAdtepn Siaypagn ctoryeiov

o TPV

o LETA

£. Zéggo5, N. Tlamaomdpov Tpoypaypatiopés Haextpovikev Yrohonotav
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Yuvoedepéveg AMoteg

(iv)

& TOmog KOUPov cuvdedepnévng Motag
type nodeptr =

nodetype = record
info integer;
next : nodeptr
end

& Mo cvvOEdEUEVT] MOTO TOPLOTAVETOL
ouvNO®G e €va SEIKTN OTO TPDTO TNG
otoryelo

var head : nodeptr

X. Zayog, N. Ianacmipov Tpoypappatiopndg Hiextpovikdv Yrokoyiotdv

= “nodetype; «—— npwbvcrtepo!

266

(v)

2uvoedepuéveg AMoteg

& [Topaderypa katookeung AMotog

Yuvoedepéveg AMoteg

)

& apdaderypa (cuvéyela)

writeln (p”.info) ;
p := p”.next
end
end
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print (p”.next)
end
end

Tpoypappamopss Hasktpovikiy Yrohoyotéy

%, Zégog, N. Mamaomdpov

program linkedlist (input,output) ; begin
head := nil;
type nodetype = record read (data) ;
info integer; while not eof do
next : “nodetype begin
end; new (node) ;
var head, node “nodetype; node”.info := data;
data integer; node”.next := head;
head := node;
read (data)
end
end.
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Xuvdedepéveg AMoteg (vi) Yuvdedepéves Aloteg (vii)
& Extonoon Aotag ¢ Extinwoon Alotog pe avadpoun

procedure print(p nodeptr) ; procedure print(p : nodeptr) ;
begin begin
while p <> nil do if p <> nil then
begin begin
writeln (p”.info) ;

270
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2uvoedepéveg Moteg (viii)

& Extinwon Aotog avtiotpoa pe avadpoun

procedure printBackwards(p :
begin
if p <> nil then
begin
printBackwards (p”.next) ;
writeln (p”.info)

nodeptr) ;

[MoAvmhokdtnTa (1)

®Kootog e ektéheong evog adyopiBov mov
EMADEL KATO10 TPOPAN LA, GUVOPTNHGEL TOV
pey€0oug tov mpoPfARUATOg
o XPOVOG: 0PLOUOG VTTOAOYIGTIK®OVY PripdTev

o YDPOG: OTOUTOVUEVO PEYENOG VAUNG

dend @ ZUVOPTHOEIS TOAVTAOKOTNTOG
en
o Oetikég ko avEovaeg
eny. f(m)=nn-1)/2
3. Zégog, N. Tomacmopov Tpoypappatiopss HAektpovikéy Yrohoyiothy 271 3. Zéogog, N. Tlaraombpov Tpoypappariopds Hrektpovikdy Yaohoyiotov 272
[ToAvmhokdtToL (i1) [ToAvmhokdtnTa (1i1)

®Avo epbypa: O
O(f)={g|3c. 3ny. Vn>ny. g(n) <c f(n) }
¢ Kdato ppaypa: Q
Q(f)=1{g|3c. Ing. Vn>ny. g(n) > c f(n) }
& Téén peyébovg: O
O(f)={g|3c,, c,. Any. Vn>n,,.
c<gn)/f(n)<c,}

e I'pagovue g=0(f) avti g € O(f)
o Y. Sn?+4n—2nlogn+7=0n?)

£. Ziyo, N. Taroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotbv 273

O(1) < O(log*n) < O(logn) < O(\n)
O(n) < O(n logn)

O(n?) < O(n?logn)

O(n?) < ... < Poly

O@2") < O(n!) <O(n")
Oo@2™n) < ...

A

AN AN A

Poly = n0 ,
2™ vrepexBeticy cuvepmon: 227 (n popéc)
kot log*n m avtiotpoen g
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>10iPeg (1)

# Last In First Out (LIFO)
0,TL umaivel televtaio, Pyaivel TpmTO

«— KopLen (top)

«~— Paon
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>10iPeg (i1)

€ ApnpMUEVOG TUTTOG OESOUEV®V
« Opiletal o TOmOG stack mOL VAOTOEL
m otoifa (axepainv opBudv)
o OpiCovtar ot amapaitnteg mpaseis:

*empty 1N Gdewn oToifo
e push TPOGHNKN GTOLYEIOV BTNV KOPLOT
*pop oQaipeon oToryeion amd TV Kopven

o O 1p6mOGg VAOTOINGONG TV TAPATAVED dEV
EVOLOPEPEL AV TOVG OV B TOL XPTCYLOTOGOVY

o Tét0101 TOMOL Aéyovtan apnpnuévol (ATA)
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21oiPec (111) XtoiPec (1v)
# Y)onoinon e mivoxko & I1pocOnkn otoryeiov
const size = 100; procedure push (var s stack,
type stack = record . data : integer);
arr : array [l..size] of integer; begin
top : 1 size+l s.arr[s.top] := data;
end s.top := s.top + 1
end
& Adewa otoifa
function empty stack;
begin
empty.top :=1
end
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>10iPeg (v) >10iPeg (vi)

& Apaipeon ototyeiov

procedure pop (var s
var data
var nonempty

stack;
integer;
boolean) ;
begin
if s.top <= 1 then
nonempty := false

else
begin
s.top := s.top - 1;
data := s.arr[s.top];
nonempty := true
end
end

£. Ziyo, N. Taroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotbv
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@ Y)lonoinon pe anid ocvuvoedepévn Aloto

top
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>10iPeg (vii)
® Y)omnoinon pe amAd cuvdedepévn Alota
type node = record
info integer;
next “node
end;
stack = “node
® Adeto otoifa
function empty stack;
begin
empty := nil
end

Tpoypapariopés Hiextpovikéy Yrohonotev

£, Ziyos, N. Haroomdpov
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>10iPeg (viii)

# [IpocOnkn otoryeiov

procedure push (var s
data

stack,
integer) ;

var p “node;
begin
new (p) ;
p”.info := data;
p”.next := s;
s :=p
end
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210iPeg (ix)

& Apaipeon otoryeiov
procedure pop (var s : stack;
var data integer;
var nonempty : boolean) ;
var p : “node;

Ovpég (1)

¢ First In First Out (FIFO)
0,TL pumaivel TpmTo, Pyaivel TpmdTo

begin ;;j
9if s = nil then CO000O0 0O ﬁ
nonempty := false [ X
else begin p := s; . .
data := s”*.info; umpoota Tiow
s := s”.next; (front) i (rear) i
dispose (p) ; Kepon ovpa
nonempty := true (head) (tail)
end
end
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Ovpég (i1) Ovpég (1i1)

& Apnpnuévog TOToG dedopEvmV
« Opileton 0 TOMOC queue OV VAOTOLEL
™V ovpd (axepainv apBudv)
o Opifovtar ot amopaitnteg Tpaels:

*empty 1 Gdeto ovpd
* enqueue TPocHKN GToLYEIOV GTO TEAOG
= dequeue agaipeon otoryeiov amd TV apyn
e isempty £leyyog Yo Gdg10. ovpaL
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@ Y)lonoinon pe anid ocvuvoedepévn Aloto

front rear

Tpoypappamopss Haektpovikiy Yrohoyotéy 286

Ovpég (iv)

® Y)omnoinon pe amAd cuvdedepévn Alota
type node = record
info : integer;
next : “node
end;
queue = record
front : “node;
rear : “node
end

& Adela ovpd
function empty : queue;
begin empty.front := nil;
empty.rear := nil;
end

£, Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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Ovpéc (v)

%, Zégog, N. Mamaomdpov

# [IpocOnkn otoryeiov
procedure enqueue (var q : queue,
data : integer);
var p : “node;

begin
new (p) ;
p”.info := data;
p”.next := nil;

if q.front = nil then
q.front :=p
else
g.rear”.next := p;
g.rear :=p
end
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else begin q := list;

Ovpécg (vi) Ipoppxég Moteg (1)
& Apaipeon otoyeiov & 'evikn popen amkd cvvoedepévne Motog
procedure dequeue (var q : queue;
var data : integer;
var nonempty : boolean) ; list
var p : “node;
begin
if gq.front = nil then //
nonempty := false ‘ ‘ } } ‘ } } } }
else begin p := q.front; L
data := q.front”.info; -
if q.front = q.rear then
g.rear := nil
q.front := q.front”.next;
dispose (p) ; nonempty := true
end
end
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[pappicéc Moteg (i1) I'pappikéc AMoteg (1i1)
¢ Ewsayoyn 610 TéA0C ¢ Ewayoyn petd tov koppo p
procedure insertAtRear ( procedure insertAfter (p : “node;
var list : “node; data integer) ;
data : integer); var q : “node;
var p, q : “node; begin
begin new(p) ; if p <> nil then
p”.info := data; p”.next := nil; begin new(q) ;
if list = nil then list :=p g*.info := data;

g”.next := p”.next;
while g”.next <> nil do p”.next := q
q := g*.next; end {:g ;IP
g”*.next := p end
o AT
end =
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[poppkég Moteg (iv) I'poppukég Motec v)
& Awrypogr| Tov kOpov petd tov p # Ebvpeon ototyeiov
procedure deleteAfter (var p “node; function search (list “node;
var data : integer); data integer) “node;
var q : “node; var p “node; found : boolean;
begin begin
if p<>nil and (p”.next<>nil) then p := list;
begin q := p”.next; found := false;
data := g*.info; while (p <> nil) and not found do
p”.next := g”.next;

dispose (q)
end [:3 [:;
end
\

ROy
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if p*.info = data then

found := true
else
P := p”.next;
search := p

end
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Ipoppuxéc Aloteg (vi)

& Avtiotpoen AMotag

procedure reverse (var list : “node);
var p, q : “node;
begin
q := nil;
while list <> nil do
begin
p := list;
list := p”.next;
p”.next := q;
q:=P
end;
list := ¢q
end

£. Zéggo5, N. Tlamaomdpov Tpoypaypatiopés Haextpovikev Yrohonotav
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Ipoppxég Moteg (vii)
& XVvEvoon 000 MoTOV
procedure listconcat (var listl “node;
list2 “node) ;
var p “node;
begin
if list2 <> nil then
if l1listl = nil then 1listl := list2

else begin p := listl;
while p”.next <> nil do
P := p”.next;
p”*.next := list2
end
end
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KvurkAikég Moteg

& O gnduevog Tov TeEAevTOiov KOpPou givat
AL O TPMTOG
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AuAd cuvdedepéveg MoTeg

# Avo ohvdeopot o€ kaOs kOpPo, TPOG TOV
EMOUEVO KO TPOG TOV TPOTYOVUEVO

AR AL

X. Zégog, N. Tanaomopov Tpoypappamopss Haektpovikiy Yrohoyotéy 298

AuAG 6VVOESENEVEG KOKMKES AloTEG

® Avo ohvdeolol o€ kKabe kOUPo, TPog ToV
EMOUEVO KOl TTPOG TOV TPOTYOVLLEVO

© O gndpEeVOG TOL TEAELTAIOV Eival 0 TPAOTOG

4 O mponyodeEVOS TOV TPOTOL £ival O
TEAELTOLOG

ﬂIﬂT Hi— L \ﬁ
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I'pagor (i)
G=(V,E)

¢ Ipdgog 1y ypdenpa (graph)
e V X0Hvolo kOpPov 1 Kopupodv
o EX0Ovoro akpdv, dniadn Levydv koppov
& lapaderypa
V=1{123,45,67}

E={xy)|xyeV,
xty=4 N x+y=7 }

& ['pagn mapdotacn
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Ipapor (11)

& KatevBuvopevog ypagog (directed graph)
o Ot axpég eivan Sratetaypéva Cedyn
« Mmopovv va vAoromBovv pe deikteg

Avadikd dévtpa (1)

# Ewwol ypaopot
™G HOPPNG:

& KdéBe xoppog
€xer0, 112
Tond1d

@ Pila: 0 apyikdc
Kkoppog Tov
dévdpov

& OVvALa: KOpPot
YOPig Tod1d

3. Zégog, N. Tomacmopov Tpoypappatiopss HAektpovikéy Yrohoyiothy 301 3. Zéogog, N. Tlaraombpov Tpoypappariopds Hrektpovikdy Yaohoyiotov 302
Avadika dévipa (i1) Avadikd dévipa (1i1)
& 11\peg ¢ Ylomoinon pe nivoka i
61’)0‘5“(0 o Av évag koupog amobnkevetol
dévtpo: ot Béon i Tov mivako, 2i 2i+1
. To. Todd TOL aToHNKEVOVTOL
‘MOV,O 1o ot Béoerg 2i won 2i+1
KOTMTOTO ;
eninedo pmopei & Ilopdaderypo /®\
Vo punv givat all] :='y'; a[7] :='A'; 2 oy
nknpsg a[2] :='d"'; a[8] ="', /}:K\ s
a[3]:='q"; a[9] :='a'; 1 7
¢ 1\M0og kopPwv=n = vyoc= O(l ald1 =kl all0l = x KR
NYoG Kop yog (logn) a[5] :='e'; a[ll] :='q"'; ® @
a[6] :="'@6' 8§~ 9 10 11
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Avadikd dévpa (iv) Avadikd dévtpa v)

@ Y)onoinon e deikteg

type node = record ‘

info : integer;
left, right : “node
end

info

/
left /

£, Ziyos, N. Haroomdpov

A\
\:ight

Tpoypapariopés Hiextpovikéy Yrohonotev 305

& Adoyion 6A®v TV KOUPoV evog dEVIpoV
o mpoBepotikn dtdtaén (preorder)
v kéOe vodévipo, mpdTa 1 pila,
HETA TO OPLETEPO VITOSEVTPO KoL LETA TO de&LO
o emBepatikn oidtaén (postorder)
v K6Oe VTOdEVTPO, TPAOTA TO APIGTEPO
VIOOEVTPO, HeTA To deELd kot petd 1 pia
o evhepatikn dudtaén (inorder)
v K6Oe VTOdEVTPO, TPATA TO APIOTEPO
VIOOEVTPO, HeTA 1 pila kot petd To 6e€10

X. Zégog, N. Tanaomopov Tpoypappamopss Hasktpovikiy Yrohoyotéy 306

51



Avadikd dévtpa (vi)

& Awdoyon preorder

1

N

G}
9 10
(0 ® G
IU
6 7

Avaodikd dévpa (vi1)

& Audoyion postorder

11

6 10

7 9
OBFONOXO
W& ® W
1 3 4

2

4

3. Zégog, N. Tomacmopov Tpoypappatiopss HAektpovikéy Yrohoyiothy 307 3. Zéogog, N. Tlaraombpov Tpoypappariopds Hrektpovikdy Yaohoyiotov 308
Avadika dévipa (viii) Avadikd dévipa (ix)
& Aldoyion inorder ® Y)omoinon g didoyiong preorder

procedure preorder (p : “node);
7 begin

if p <> nil then
begin write(p”.info);

3 9 preorder (p*.left) ;

e e preorder (p*.right)
end

1 8 10 end
e ’ e o o & H nopondvo dadikacio givol avadpopkn
° e ° 1 ! & H pn avodpopikn didoyion eivat ekt
2 4 6 oALG ToAvTAokT (threading)

3. Zéyog, N. Tlaraomopov Tpoypappariopog Hrextpovikdy Yroroyotév 309 5. Zayog, N. Tamaomdpov Tpoypappamiopdg Hrexrpovikdy Yrokoyoty 310
To Aertovpykd cvotnua Unix (1) To Aertovpykd cvotnpa Unix (i1)
#Bell Labs, ~1970 & Andivto ovopato
& Aopn tov Unix /

, /etc
« moprvag (kernel) /home/nickie/book home
o ®L010¢G (shell) /home/paul
, , el /etc/passwd —
o Bonbntikd mpoypappata (utilities) ‘paul‘ ‘nlckle‘ ‘passwd‘

& [epapykd cvotpa apyeiov
o Agvdpikn doun
« 'Evog kotdhoyog (directory) pmopei va mepiéyet
apyeia (files) 7 GAAovg (vmo)KoTarldyoLg

£, Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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@ XyeTiKd ovopaTo

book )
courses/201 book| |courses TpEYOV
./courses/102 Kotéroyog
. ./paul
../../etc/passwd

2. Zéyog, N. Iomasmopov Tpoypappamiopsg Hiextpovikév Yrokoyiotéy 312
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To Aettovpykd cvotua Unix (111)

& Ocetikd otoryeio Tov Unix

EPAPYIKO GVOTNLO apYEiDV

ToAAOL XpNOTES GLYYPOVMG (multi-user)
TOAAEG depyacieg ovyypdvag (multi-tasking)
EMKOLVMOVIEG KOL VTLOGTAPLEN SIKTOOV

& Apvntikd otoyyeio Tov Unix

KPUTLTOYPOPLKE OVOLLOTO EVIOADV
TEPLOPIOUEVT Kal cuvOnuatikn fondeto

Xvotpa apyeiov tov Unix

(i)

& Avtypagn apyeiov
cp oldfile newfile

cp file, file, ... file, directory
cp -r directory, directory,
cp -i oldfile newfile

& Metovopaoia 1| petaxivnon apyeiov
mv oldfile newfile

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

cp

mv

X. Zéyoc, N. Tlaracmopoy Tpoypappatiopss HAektpovikéy Yrohoyiothy 313 3. Zéogog, N. Tlaraombpov Tpoypappariopds Hrektpovikdy Yaohoyiotov 314
Xvotua apyeiov tov Unix (i1) Xvotua apyeiov tov Unix (111)
& Awrypoor| opyeiov rm & Eppdavion minpopopiov yo apyeio 1s

rm file, file, ... file,
rm -i file, file, ... file,
rm -f file, file, ... file,
rm -r directory

1s
1s file, file, directory; . ..

o Emloyég (options)
-1 EeKTETAUEVEC TANPOPOPIEG

& Anpovpyia directories mkdir “a eppoviloviat Kal To Kpupd apyeie
mkdir directory, ... directory, . . .
-t 1agounomn g Tpog To YPOVO TPOTOTOINoNG
& Aoypagn dogwmv directories rmdir -F  spoavileton o Tomoc K&de apysiov
rmdir directory, ... directory, -d epoaviovror TAnpogopicg Yo £va. directory,
& A\ayn directory cd OxL Y10 TOL TEPLEXOHEVE. TOV
cd directory -R  OVOSPOLIKT EUPAVION TANPOGOPIDV
¥. Zéyog, N. Tlanaomopov Tpoypappatiopdg HAEKTpovikéy Yoroyiotov 315 . Zéyog, N. Tlanacmopov Tpoypappatiopdg Hiektpovikav Yrohoyiotdv 316
[Tpoypappota epappoymv Unix (1) [Ipoypaupata epappoymv Unix (i1)
& Euppdvion manual page man ¢ Epodvion mpotov ypappov head
man command head file, file, ... file,
whatis command head -10 file, file, ... file,
& Eppdvion nepleyopévav apyeiov cat & Eppdvion tekevtaiov ypopumy tail
cat file, file, ... file, tail file, file, ... file,
, , , tail -10 file, file, ... file,
& Epopdvion mepleyopévav apyeiov more
avé celida less ¢ [IAnpogopieg y1a 10 £id0g apyeiov  file
more file, file, ... file, file file, file, ... file,
less file, file, ... file, & Epodvion nuepounviog Kot opag date
date
¥. Zéyog, N. Tlanaomopov Tpoypappatiopdg HAEKTpovikéy Yoroyiotov 317 . Zéyog, N. Tlanacmopov Tpoypappatiopdg Hiektpovikdv Yrohoyiotdv 318
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[Mpoypappata epappoymv Unix (111)

& Extinwon apyeiov lpr
lpr file, file, ... file,
& Metaylottiotg Pascal pc

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

& Mertaylottiotig C cc

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

Baoum Agttovpyia tov vi (1)

@ AV0 KaTaoTAoELG AstTovpYiog
e KOTOGTAGT EVIOADV
e KOTOOTOON E0AYMYNG KEWWEVOL
€ X211V KOTAGTOON EIGAYMYNG KEWWEVOL

o TNYOIVOVUE IE GVYKEKPUUEVEG EVTOAEG
(my. i, a)

o UTOPOVLE HOVO VOl ELGOYOVLLE YOPUKTIPEG
€ XNV KOTAGTOOT] EVIOADY

& Enclepyooia apyeiov kewévou vi * TYQiVOLUE HE TO TAKTPO ESC

vi file, file file e UTOPOVLLE VO LETOKIVOVLLOGTE KOl VOL dvoupe

PR e S EVTOAEC
X. Zéyoc, N. Tlaracmopoy Tpoypappetiopds HAEKTpovikédy YroAoyiotéy 319 . Ziyog, N. Tlaraomdpov TIpoypappatiopss HAEKTpovikdv YroAoyiotéy 320

Baowm Aettovpyia tov vi (i1) Baoum Aettovpyia tov vi (111)
& Metakivnon péoa og apyeio & Metaxivnon péca og apyeio (cuvéyeia)

115 xatd évo yopoktipa -+ GTNV 0Py TNG TPONYOVUEVNG 1|

hjkl  (opoing) G EMOUEVIG YPAULNG

w o AEEN Sefid ) oV apyN TG TPOMYOodpEVNG T

CTRL+F 10 oeMOa PEeTd TG EMOHEVNC TpOTOONG

CTRL+B o GEALdQ TPV 1 fm\;gg XQVTT]QT[ZP ?:]’YZDF:)ZW]Q N

CTRL+D  MIo1 6€Md0 pETA 16 ETOR l?g P Y’P ¢

) . nG OTIV N-0GTH YPOLLUY
CTRL+U U0 oeMOQ Tpv . ,
o , , G OTIV TEAEVLTAIO VPO
0% oTNV apyf 1 6TO TEAOG TNG YPOLHNG
~ GTOV TPMTO XOPOKTIPA TNG YPOUUNG
X. Zégo, N. Momacmépov Tpoypappartiopsg HAektpovikéy Yrohoyotdv 321 5. Zégog, N. Tarasmopov Tpoypappamiopsg HAektpovikey Yrokoytothy 322

Baowm Aettovpyia tov vi (iv) Baoum Aettovpyia tov vi (v)
# Eicayoyn keypévoo & Aoypoen Keypévov

ia E10AYOYY] TPV 1] LETA TOV Cursor x TOV TPEYOVTO XOPAKTI PO

IA EIG0Y®YN GTNV apyN 1 6T0 TELOG TNG X TOV TPOTYOVLEVOL YAPOUKTPO

YPOpUNG dw péxpL 10 TEAOG AEENG
SY ?:IGQWUJYﬁ og véa K§Vﬁ YPOpUA KATO dd OAOKANPNG TNG TPEXOVGAG YPOUHUNG
T TAVe A0 TV TpEOLGa ndd n ypoppov apyilovtag amd v
r AVTIKATAGTOOT EVOG YOPAKTPO TPéYOVCU
R OVTIKOTAGTAOT] TOAADV XOPOKTHPOV

£, Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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o Ot AéEe1c Kot ot YpappéEG IOV d10rypapovTaL
tomoBetovvton oto buffer (cut)

%, Zégog, N. Mamaomdpov Hpoypappamionds Hrextpovikédy Yaokoyioty 324
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Baoum Aettovpyio Tov vi (vi)

& Evpeon cupporoceipdg

Baoum Aettovpyia Tov vi (vii)

& AvTiypoon Kot LETAKIVION KEWEVOL

/ XXx  €OPECT) TPOG TaL EUTPOG vy avTIypaQn g ypopung oto buffer
?2xxx  €0peoT TPOG TO oM (copy)
nN emdpevn ebpeon opbnc 1 nyy  aviiypaon z ypapudv oto buffer
avtifetng popdg pP EMKOAANON TOV TEPLEXOUEVMV TOV
, , buffer kétw 1 Tave and Vv Tpé)ovca
odasonolis Dot Gasy
-L emovooyedioo EIKOVOL
VoK 1 IhG stRovass & AmoBnkevon kat ££000¢
u AKVPOOT TNG TELEVTAING EVIOATNG o
. EMOVAAN YT TNG TEAELTOLOG EVTOANG v gggﬁgevw 0D apyzion
., . , :q
J OLVEVOT TG TPEYOVOOS YPAMHMG 1wq amobkevon Tov apyeiov kot ££080¢
LLE TNV EMOUEVN . . ,
:q! £€0d0¢ ywpig amoBnkevon
3. Zégog, N. Tomacmopov Tpoypappatiopss HAektpovikéy Yrohoyiothy 325 3. Zéogog, N. Tlaraombpov Tpoypappariopds Hrektpovikdy Yaohoyiotov 326
Internet (1) Internet (i1)

# Altvo vroAoyiotdv (computer network)

& Ovopata kat 51evBVVGeEL VTOAOYICTMOV
147.102.1.1

‘ntua‘.

o Aievbovon IP

« Ovopa ‘theseas‘ ‘softlab‘

o Unokoywrng
670 diktvo Tov Epyactnpiov

& Hlextpovikd tayvdpopeio (e-mail)
o NAEKTPOVIKT] ToyLOPOLIKT dlevbuvon

‘nickie‘ @ ‘softlab .ntua. gr‘

VoL VTOAOYLETN
N EMKPATELOG

ovopa xpnoTn

Texvohoyiog Aoyiopikod o VITAPYEL TANODPA EQAPHOYDV TOV
610 diktvo g T.HM.M.Y. Swxepilovtot To MAEKTPOVIKO ToyLOpOLEio
. o710 diktvo tov E.MLIL.
® Eprqrswg o710 diktvo g EALGdog
(domains)
3. Zéyog, N. Tlaraomopov Tpoypappariopog Hrextpovikdy Yroroyotév 327 5. Zayog, N. Tamaomdpov Tpoypappamiopdg Hrexrpovikdy Yrokoyoty 328
Internet (1i1) Internet (iv)

& [1pocPaon o€ AMOLOKPVOUEVOLG
VTOAOYI0TEG (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$

£, Ziyos, N. Haroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotdv
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& Metapopd apyeiov (FTP)

« katéfacpo apysiov (download)
UETAPOPE OPYEIDV OO TOV ATOUOAKPUGUEVO
VTOAOYIOTI TPOG TOV TOMIKO VITOAOYIOTH

o avéfacpo apyeiov (upload)
HETAPOPA apYEIDV OO TOV TOTIKO VITOAOYIOTN
TPOG TOV OTTOLOKPVGLEVO VITOAOYIGTH

« anonymous FTP
Y. ftp.ntua.gr
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Internet (v)

& Hiektpovikd véa (news)
o OlGdES culntnong (newsgroups)
1 ocv{mon cuvnBwc TepLoTPEPETAL
YOp® amd cuyKeKplpéva BEpato
Y. comp.lang.pascal
o Ol OpGdeS cLlNTNONG AELTOVPYOVV GOV
TVOKEG AVAKOWVAGEDV

o K0Bévog pmopel vo, SoPadel T avaKovOGELS
TOV GA®V Kot va BAAEL TNV avaKoiveoon Tov

(posting)

£. Zéggo5, N. Tlamaomdpov Tpoypaypatiopés Haextpovikev Yrohonotav
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Internet (vi)

& Kovtoopunoho (chat 1 IRC)

o Kavola (channels)
1 ov{nnomn mePLoTPEPETAL YOP® amd £val
6¢p0 Kovob evolopépovtog

o givan Opmg cVyypovn, dnAadn yivetol o
GUYKEKPLUEVO YPOVO KOl OEV Trpeital apyeio
TV AgyBéviav

o KOOEVOG UTOPEL VO KOKOVED TOL AEYOUEVA TV
GAA®V Kol VoL «UAG» TTPOG 0LTOVG

X. Zayog, N. Ianacmipov Tpoypappatiopndg Hiextpovikdv Yrokoyiotdv
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Internet (vii)

& [aykoouog 1otdg
World-Wide Web (WWW)
o éva ovotnpo ovalnInong VIEPLECIKMOV
minpopopuwv (hypermedia information)
« 10T00€AIdES (Web pages),
vreppéoo (hypermedia),
ovvdeopot (links),
e&umnpemntég (servers), Kot
nepiyntég (browsers)

£. Ziyo, N. Taroomdpov Tpoypappatiopds Hrextpovidy Yrokoyiotbv
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Internet (viii)

® Aevbivoelg otov maykocpo 16td (URL)
://‘www.corelab.ece.ntua.ng/courses/programming/‘
I I

€idog ovopa 0éom otov
mAnpogopiag  g&umnpetnTi e&ommpetn
KOl TPOTOKOAAO
EMIKOVOVING

& [apoadeiypata dievbivoemv

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