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Ewcayoym (1)

@ XK010G TOL podNpLaTOg
« Ewcaymyn oty mAnpogopikn
(computer science)
« Eicaywyn otov mpoypappaticpod
NAEKTPOVIKOV vIoAoyioTtdV (H/Y)
o MeBodoroyia alyopiBkng emidvong
mpofAnudtov

£. Zégog, N. Tanaomopov Tpoypappationds Hhektpovikav Yrohonotev

Ewcayoym (i)

& AlyopBpoc
o [lemepaopévn akolovdia evepyeidv
OV TTEPLYPAPEL TOV TPOTO EMIAVONG EVOG
TpoPANUOTOG
o E@appoletar og dedopéva (data)
& poypappo
o Axpipng meprypapn evog akyopifuov oe
L0 TUTKN YADOGO ToL OvopaleTon
YADGGO TPOYPUUUOTIGHLOD

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovikdy Yrokoyiotdy

Ewoyoyn (1i1)

& Ouown| YAdooo
o Xmpig 1060 0LGTNPOVS GUVTOKTIKOVG
TEPLOPLGHLOVG
o Meydn mokvoTnTo KOt GNUOGIOAOYIKY
wKovotTTo
& Teyvnt yYAdooo
o Avotnpotatn obvioén Kot onpacloloyio
¢ ['AOGG0 TPOYPAULATIGHOD
o Teyymm YAGGGO 6TV 0MOi0 LITOPOVV VO,
TEPLYPAPOVYV VITOAOYIGLLOL
o Extedéoun amd Evav nAektpovikd vmoloylot

%, Zégog, N. Mamaomdpov Hpoypappanionds Hrextpovikdy Yrohoyiotéy

Ewcayoym (iv)

& [TAnpopopikn

H\ektpovikoi

VTOAOYIOTEG Mobnpatucd

(engineering)

Yyedioon kot Bempio Ko
KOTOOKELT avaAvTikn pébodog

& Kevtpw évvoa:
vroloyopog (computation)

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovikdy Yrohoyiotdy

Ewcayoym (v)

& ITAnpogopikn: padnpatuconoinon g
pebodoroyiog TV PUNyovIK®OV
o Amartioeig — [poPanpa
o Ipodaypapés
o Xyediaon
« Y\omoinon
o Eumelpucoc éleyyoc — Osopntikn emainbevon
« BeAtiotomoinon
o ITolvmhordmra (k6oT0C TOPMV-0yodDV)
o Texunpioon
« Zvviipnon
"Evvoteg mov vmipyov yo Toug iy ovikovg, oty
TANPOPOPIKT TLTOTOW ONKAV, THPAV LAONUOTIKY HOPPN,
Gpo UTOPEL KAVEIG VO ETYEPNUOTOAOYNGEL LE AVTES TIG
£VVOLEG YPNCLOTOLMVTOG OTOOEIEELS.
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Ecaymym (vi)

& Agvtepofadpta ekmaidgvon
Yxomdc: va padelg vo oképTecal

« H Evkieideio 'eopetpia (pe ™ Baockn Swdaktikn g aio)
amovoLaleL amd To TPOYPOLUN CTOVIDV EOM Kot Xpovia.
Amotéleopa: Onms EIdAUE KOt OTIG TOVEAAVIES EEETACELS
Stvetan ppacn oty amootioion avovsiov Beopnudtmy kot
YVAGEOV JLOQOPIKOD KOl AEPOSTIKOV Aoyiopod. H
KOVOTNTO LOONUOTIKAG ETTADGTG ATADY GAAL TPOTOTUTMV
npoPAnudtmv dev mailer poro.
Amovcio YVOGEOV GLVELACTIKNG (LETPNON TEPTTOCEDY,
tpiyovo Pascal).
Epoppoyn tov arootficpévev kavoveov;
AlyeBpa: av pOTHo® £vay TeELeOQotTo Avkeiov TOG0 Kavel
107x93 Ba dvokoAevTel TOAD VO ATOVTIAGEL, EVH PLGIKA
yopiler ot (atB)(o—p) = a>—f?

TIpoypappatiopds Hiektpovikdv Yroroyiotdv

X. Zayog, N. IHamoomopov

Ewcayoym (vii)

& O1 pantég ayvoohv v évvola Tov
“amodoTikov alyopifpov”

o Y. pobaivouy €va un-o0modotikd aAyopdpo
yuo. v €0peon Tov MLK.A. evd 0 alydpiBpog
tov EvkAeidn anovotalel omd tnv vAn

& Ilpdtaon

o Ewoaymyn g @sopntikng [IAnpopopikng
o1 devtepoPdOpo ekmaidevon yio 6Aovg
TOVG poBnTég

o MeBodoroyia enthvong npofAnudtov pe
oyedioor Kot vAomoinor alyopiBumv

£. Zégog, N. Tanaomopov Tpoypappationds Hhektpovikav Yrohonotev

Ewcayoym (viii)

& TprrofdBpia ekmaidevon

« H teyvoloyia aALGCel oévaa kot ypriyopa — to Ogpélio

pHévouv

o Avtd to Ogpéhio Tpénet va givan 1 pooKoKoiid GtV
tprrofada exmaidevon: Epgacn oty alyopdukn
GKEYN GE AVTISIOGTOAN LE TIG TEYVOLOYUKES de&OTnTES
(computer literacy)
Computer science, computing science, informatics
Dijkstra: n Emotiun tov Yroloyiotdv £xet Toom
GYE0N LE TOVG VIOAOYIOTEG Oom Kot 1) AcTpovopia e
T0L THAECKOTLL
Primality: onpavtikd enitevypo o pia xdpa xopic
VIOSOUES

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovikdy Yrokoyiotdy

Ewayoym (ix)

& No unv Egyvaue ot
o To va kévelg Aadn givon avBpadmvo.

o [ va ta kavelg 0dhaoca ypedlecan
vroAoyloth!
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Ewcayoym (X)

© KaTooKeL] DTOAOYIGTIKGOV PUNYOVOV

o ApYondTnTa: VITOAOYIGTIKEG UNYAVEG,
UNYOVIGHOG TV AVTiKLuONp®V, K.AT.

o 170¢ awdvac, Pascal kou Leibniz,
UNYOVIKEG VTTOAOYIOTIKEG APIOUOUNYOVES
= GTOYEIMOELG aplOuNTIKES TPGEELG

« 1830-1840, Babbage, “avolvtiki unyovn”
= AOYap1OLOL, TPIYOVOUETPIKEG CUVAPTNOELS

« 1880-1890, Hollerith, pnyovr pe didtpnteg
KAPTEG Y10l TNV GLTOUATOTOINGT TOV EKAOYDV

£, Ziyos, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy

Ewayoym (x1)

& Koataokevn vmorloyiotmv

e 1920-1930, Bush, niextpikn (avoroyikn)
VIOAOYIOTIKT punyovh = Stapopikég EIGMGELG

e ~1940, Zuse, niektpovikn (Yynelokn)
VTOAOYIOTIKY Unyavi
= TPOYPALO. KOt SESOUEVA, YWPLOTA

e 1945-1950, povtého von Neumann
= TPOYPAUL Kot SESOUEVE, OO KOOV

o 1950—onpepa, paydaio avamtoén g
TEYVOAOYIOG TV NAEKTPOVIKMV VITOAOYIGTAOV

%, Zégog, N. Mamaomdpov Hpoypappanionds Hrextpovikdy Yrokoyiotédy




Ecaymym (xii)

& Kataokeun vroloylotov

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

Apple: Lisa, Macintosh

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdv Yroroyiotdv

Ewayoyn (xii1)

X. Zayog, N. Ioamasmopov

4 Mnyavikoil VTOAOYIGTOV

o Tom Watson, IBM, 1945
O koo yperaletar wEPInov 5 vTOLOYIOTES

« Gordon Moore, Intel, 1965

H mokvotnro tov
hardware ota

transistors

oloKlnpwuéva MOCRES LAY
KvKLOUOTO
Simhaoiélerol o
xabe 18 pnveg m—

W70 1975 1980 0BS5S 1000 1095 2000

6“ http://www.intel.com/research/silicon/mooreslaw.htm
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Ewcayoym (xiv)

& OepéMa TG TANPOPOPIKNIG
o MoOnpoatikn Aoykn
o Apiototéng: cuAloyiopol
A A—>B

5 (modus ponens)

« Euikeidng: a&iopatikn fewpio
o Apyég 200v auwva, Hilbert
= a&lopa, Bemprnpo, TVTKY arddeEn

Ewcayoym (xv)

& I1pdypappo Tov Leibniz:
Oeperioon Tov pobnpoTIKOV
e YADGGO YL 6o o paBnuatixd,
« Oewpia
« ovvenng (consistent) kot TANPNG (complete)
An=A avtipoon

¢\ doca

o TPOTOCLUKOG AOYIGUOG

(Boole, De Morgan, Frege, Russel)
N, V, 1, >, <>

o KOTNYOPNUATIKOS AOYIGHOG v, 3
¥. Zéyog, N. Tlanaomopov Tpoypappatiopds HAEKTpoviKGY YoAoyiothv 15 . Zéyog, N. Tlanacmopov Tpoypappaniopsg HAEKTpovikédv Yroroyiotéy 16
Ewcaymym (xvi) Ewayoym (xvii)
& Ocopia & XVvETELD KoL TANPOTHTO
« Yvvohobewpia, Cantor, Frege € « 1931, Godel, Bedpnpo pun TAnpoTnTOg
o TTapado&o tov Russel = dgv gival SuvaTOV VO KOTOGKEVAOTEL
A AeA — Ag¢A GUVETHS Kol TANPNG Bewpia TN aplOpnTiknig
Six[xex; AgA — AeA « 1936, Turing, ameipn rawia
7 of1(1]|0
o Al)eg Bewpiec cuvorwv (ZF, k.Am.) = H1 OTOKPIOINES , L] [“[ o] 1]
) , , (undecidable) mpotdoeig Kegaki
o Aldeg Bewpieg Y10 T Beperioon Tov , . —
. ; , = unyovn Turing,
pobnuatikov (Bempio cuvaptmoemy, % , viora
KOTNyopLodv, K.AT.) VTOAOYIGHHOTNTA a/\éy)?sul
e 1920-1930, mpoomdBeteg yio amddeEN arcoraon)
GUVETELOG

£, Ziyos, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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Ewcaymym (xviii)

& Mn mAnpdtra (incompleteness)
« David Hilbert, 1862-1943
o Kurt Godel, 1906-1978 (aotrtio)
o Ao&14dmg
 Incompleteness: a play and a theorem
* O 0giog [étpog kar 1 ewkooio tov Goldbach
o [Mamadnuntpiov
* To yapdyelo tov Turing
« Hoffstader
¢ Godel, Escher, and Bach

Ewcayoym (xix)

& KAddot Tng TAnpopoptknig
o AhyopBpot ko dopég dedopévav
o [Adooeg mpoypappatiopod
o APYITEKTOVIKT] VTOAOYIGTAOV Kol SIKTO®V
o Ap1Buntikoi kot cvpfoiikoi vioroyisoi
o Ag1ToVpYIKA cLoTAHRATO
o MeBodoloyia — teyvoroyio AOYIGUIKOD
» Bdoeig dedopévav kar duayeipion mAnpopopidv
o Teyvnm vonuocHvn kot popoTikn
o Enwcowwvia avBpomov — vroroyiot

. Zdyog, N. Ianacmdpov TIpoypappatiopds Hiektpovikdv Yroroyiotdv 19 X. Zayog, N. Ioamasmopov Tpoypappatiopdg Hiektpovikdv Yroroyiotdv 20
Ewcayoym (xx) INwooeg Tpoypapatiopon (1)
@ YTIOAOYI0TNG & \dooa pnyovig
o enelepyaog 0110110 11011011
o uvAUN SevBuvon EVTOAMN

o GLOKEVEG E10O0V/EEGSOV
& [010tNTEQ

o QVTOLOTO YWPIg eELTvada

o peydAn toydMTO

o akpifela otig Tpatelg

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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& Zoppoin yhwooo (assembly)
label: add
Stevbuvon

ax, bx
mpacn  dedopéva
¢ ['Adooeg xapmiov kot VYNAD emmESOL
@ YA0moinomn YAWGGMV TPOYPOULATIGHLOY
o petaylotTiot)g (compiler)
« Olepunvéog (interpreter)

X. Zégog, N. Tanaomopov Tpoypuppamopss Hrextpovikoy Yrohoytotdy 2

[Mocceg TPOYPOUULOTICHUOD (11)

& Koplotepeg YA®GGEC, 10TOPIKd
« FORTRAN, Algol, LISP, COBOL,
BASIC, PL/1
o Pascal

« Prolog, C, Smalltalk, Modula-2, Ada,
C++, Java

£, Ziyos, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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INwooeg Tpoypappatiopon (111)

#Pascal
« Niklaus Wirth (1971)
o [Adooa yevikod okomov (general purpose)
« Evvoel 10 cuotnpotikd kot dopmpévo
TPOYPOLUATICUO
& [oparilayég
» Standard, ISO Pascal
o UCSD Pascal
o ANSI Pascal
o Turbo Pascal

X. Zégog, N. Tanaomopov Tpoypappamopss Hrextpovikoy Yrohoytotoy 24




Aocknoelg

(i)

begin

end.

program Hellol (output) ;

writeln('Hello, world')

program Hello2 (output) ;

begin
writeln('Hello,
end.

', 'world'")

program Hello3 (output) ;

Aocinoeic (C)

(i)

void main ()

{

FRTEY S ]

#include <stdio.h>

4 a3y

print

{

printf ("Hello,

} #include <stdio.h>
void main ()

" "world\n") ;

#include <stdio.h>

begin void main ()
dwrite('Hello, '); writeln('world') { printf("Hel #include <stdio.h>

end. 5 i
program Hello4 (output) ; printf ("wor Yold main ()
begin } ; " "y .

write('Hello, world'); writeln pr}ntf( Hello, world");
end. printf("\n");
X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdv Yroroyiotdv 25 X. Zayog, N. Ioamasmopov TIp }
Aocknoelg (i1) Aocxnoeig (C) (i1)

program Hello5 (output) ;
procedure hello;

£. Ziyos, N. Haraomdpov

begin
writeln ('Hello, world')
end;
begin program Hello6 (output) ;
hello; hell var i integer;
end. procedure hello;
begin
writeln('Hello, world')
end;
begin
for i:=1 to 20 do hello
end.

Tpoypappatiopss Hiextpovikey Yrohoyotay 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();
}

Aocknoelg (1i1)
program Hello7 (output) ;

const n = 20;

var i integer;

procedure num_hello;

begin

writeln(i,' Hello, world')

end;
begin

for i:= 1 to n do num_hello
end.

£, Ziyos, N. Taraomdpov

Tpoypapatiopss Hiextpovikéy Yrohoynotoy 29

Acxnoeic (C)

(1i1)

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

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

int i;
void num _hello()
{
}
void main ()
{
for (i=0; i<n;
num_hello() ;
}

it+)

%, Zégog, N. Mamaomdpov
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Aocknoelg (iv)

program Hello8 (input,output) ;

var i,n : integer;

g Program Hello9 (input,output);
k var i,n : integer;
d procedure hello;
begin
begi writeln('Hello, world')
W end;
4 begin
4 writeln('Give number of greetings',
d 'then press <enter>:');
enc. readln (n) ;
for i:= 1 to n do hello
end.

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdv Yroroyiotdv 31

Aociknoeic (C) (1v)

#include <stdio.h> ‘

void| #include <stdio.h>

{ void hello()
{
} printf ("Hello, world")
void
{ void main ()
{
I int i,n;

printf ("Give number of greetings"
; "then press <enter>:");
} scanf ("$d\n", &n);

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

X. Zayog, N. Iomoos;

Aocknoelg (v) Aocxnoeig (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<02 ] )
else for i:= 1 to n do hello printf ("#is negative\n");
end. else
for (i=0;i<n;i++) hello();
}
X. Zégog, N. Momacmépov Tpoypappariopss HAektpovikey Yrokoyiothy 33 X. Zéigog, N. Tlamaomopov TTpoYPapRoTIon6g HAGKTPOVIKGY Y TOROYIGTGOY 34
Aoun tov TPOoYPELUATOC (1) Aoun tov wpoypdppatoc (C) (1)
program example (input, output); #include <stdio.h>
EMKEPOAIOO.
var i, j integer; int i, j;
oNAMoEIS
begin void main ()
i:=15; j:=23; {
write('sum of i and j is: '); i=15; j=23;
i:=i+j; printf("sum of i and j is: ");
write (i) i=i+j;
end. Kvpiwg odua printf ("%d", i);
}
X. Zégog, N. Momacmépov Tpoypappariopsg HAektpovikey Yrokoyiothy 35 X. Zéigog, N. Tarasmopov Tpoypappamiopsg HAektpovikev Yrokoytotey 36




Aopn Tov TpoypaLUATOC (11)

: 70 GVOUO. TOV TUIUOTOS v
¢ Emixepodida TPOYPGUUATOS TOL OpileTai | g |
header \
—{programH identiﬁerH (input, output) ]—*
b e - | 0fél kovtid:
\apii | pédn: meprpdgory N sdpovia
o] GEIpd g TV OO0 | TETPAYOVA KOVTIG: || Bt frn

YPAPOVTOL TO KOVTIG. | amoatody eCiiynon |

ZUVTOKTIKO O1dypapLiLo
o TEPLYPAPEL TN GOVTAEN EVOG TUIOTOS TOV

Aopn Tov TPOYPAUUATOG (111)

& AnAdoelg petafintaov

o HETOPANTA: VOl KKOVTI» TG UVIUNG TOV
VIOAOYLOTH 070V pmopel va amobnkevtei
pia TAnpogopia (va dedopévo)
610 TN SnAmdcewv opilovpe OAeS Tig
UETAPANTEG TOV YPNGIUOTOLEL TO TPOYPOULLLLOL

v k@Oe petafint opiCovpe 10 Ovoud ™¢
Kot Tov TOTo TG, OnAadn To TEdI0 TV duvaTOV
TILOV TOL UTOPEL 1| LETAPANTY VO TAPEL

TPOYPAUUOTOG var i : integer;
X. Zéyoc, N. Tlaraomopov Tpoypappetiopds HAEKTpoviKdy Yrohoyiotey 37 . Zéyog, N. Tlaraomdpov TIpoy 1o16¢ HAgktpovikdy Yok 8 38
Aoun Tov TPOoYPAUUATOC (iv) Aoun tov TPoypPAUIATOC v)
& Amhol thnor petaPintov ¢ Kvping copa
« integer axépaior opiGuoi 0,1,-3 body
. real wpayuatikoi apifuoi  3.14 ——{ begin statement [ end [—
o char XOPOKTHPES 'a’
o boolean Joyikéc TiuES true, false
& AMlwon TeplocdTEP®V PETAPANTOV *Zy6ha

var 1,3,k integer; var x,y : real; (* ot ocuvtetaypéveg
X,y : real; ch : char; 4 ! rou xévipou *)
changed : boolean; - . real; (* n axtiva *)
¥. Zéyog, N. Tlanaomopov Tpoypappatiopds HAEKTpoviKGY YoAoyiothv 39 . Zéyog, N. Tlanacmopov Tpoypappatiopds Hiektpovikay Yrohoyiotéy 40
Aoun tov TPOoYPELUATOC (vi) Aoun tov wpoypdpupatoc (C) (vi)
€ Y ompoypapLpoTo @ YTOTpOoypapLLaTOL
: #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 omuo.

£, Ziyos, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy 41

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

printf("sd", i);

%, Zégog, N. Mamaomdpov Hpoypappanionds Hrextpovikdy Yrokoyiotédy 2




Ti onpaivel opB6 mTpodypoppLa (1)

@ XVVTOoKTIKY 0pBoTNTOL
o TO TPOYPOULN TPETEL VO, VIIOKOVEL GTOVG
GUVTOKTIKOVG KOVOVEG TNG YADGGOG
TPOYPOUUATIGHOD
@ XuvToKTIKd opdApata oty Pascal
o gpaviCovtat 6Tav dev IKOVOTOIOVVTaL TO

Ti onpaiver opB6 mpdypoappo (11)

& Nonpoatiki opfotnta
e TO TPOYPOLLLO TPETEL VO VITALKOVEL TOVG
VOMLOTIKOVG KAVOVES TNG YADOOOG
TPOYPOUUATIGHOD
& Nonpotikd opdipota otnv Pascal
o ECQUALEVT XPNOT) TEAECTMV

GUVTOKTIKG 0100y POLLLLOTOL n:="'a'+1
o TOPASEYLOL o ypNoM petafAntov xopig Sniwon
( program ) input example, output; var n,i : integer;
begin
n:=1i+3j
. Zdyog, N. Ianacmdpov TIpoypappatiopds Hiektpovikdv Yroroyiotdv 43 X. Zayog, N. Ioamasmopov Tpoypappatiopdg Hiektpovikdv Yroroyiotdv 44
Ti onuaivel opBo TpoOypappLa (111) Ti onpaiver opB6 mpdypappo (iv)

& X1 LocloA0yIKY| opBdTTA
o OTOV TO TPOYPOLUN EKTEAEITAL, TPETEL VOL
Kavel akpipdc avtd mov BEAovLE va Kavel
€ ZnpoctoAoykd opdAipata otnv Pascal
o TTpOEpPYOVTOL amd TNV KokT| oxedioon 1 v
KOKT] VAOTTOINGN TOV TPOYPAUIATOS
o VTA Ta 6QAApaTa ovopdlovot cuvifmg bugs
kot 1 Srdikacio eEdhetyng Tovg debugging

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

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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¢ O petayA®TTIOTG pmopel va evtonicel o
éva TpOYpouua TV OTapén
e GUVTOKTIKOV GOOAUATOV
o VONLOTIKOV GOOAUATOV
& Turovel KOTIAANAO UNVOLOTO GOAANATOG
# O mpoypappotiot elvat vevduvog yo
o 1 610pOwon TOV TAPATAVE®

e TOV EVTOTIGHO Ko TN S10pbmon
GNULOCLOAOYIKOV GOOALATOV

%, Zégog, N. Mamaomdpov Hpoypappanionds Hrextpovikdy Yrokoyiotéy 46

ZUVTOKTIKG O10ryPELLLLOTOL

identifier

— letter

Tt

=

letter digit

£, Ziyos, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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AvéBeom g o petafantn

& [lopadsiyparo avadécewv

n := 2

pi := 3.14159

done := true

ch := 'b'

counter := counter + 1

x1 := (-b + sqgrt(b*b-4*a*c))/(2*a)
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Enuwcowovia pe 1o ypriom (1)

&®'EEodoc otnv 006vn
write ('Hello world')
write (x)
write (n+1)
write(x, y)
write('H tipf tou x eivar ', x)

#'EC0d0¢ pe adhayr ypapuufg
write('H tipf tou');
writeln(' x egivaL ', x);
writeln('H tipfy tou y eivat ', y)

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdv Yroroyiotdv
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Emucowvovia pe 1o ypnom (11)

& XVVTOKTIKO S1dypOpLLol

write_stetement
j'{ writeln I‘.
sbring
E -0 L“: | f

. expression

L. () /

£. Zégog, N. Tanaomopov Tpoypappationds Haektpovikav Yrohonotev
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Emxowavia pe to ypfom (111)

# Eicodoc and 1o mAnktpordylo
read(a)

@ Eicodoc amd 1o mAnktpoAdylo kot

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

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy

51

Emiowvovia pe 1o ypnom (iv)

& lopaderypa

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.

%, Zégog, N. Mamaomdpov Hpoypappanionds Hrextpovikdy Yrokoyiotéy
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Enuwcowovia pe 1o ypriom (C) (iv)

& [opaderypa

#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. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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AplBuntikég TopacTacElg (1)

& ATAEG TOPACTACEL
o otafepéc Kot peTofANTEG

& AmAég TphEelg
« mpocbeon, apaipeon +, -
o TOAAATAOCLOGUOG
o J104PECT) TPAYLOTIKOV OPLOUDV /
o TNAiKO aképoarag Slaipeong div
o VITOLOUTO akEPaLOG daipeong mod
o TPOCTLLOL +, -

%, Zégog, N. Mamaomdpov Hpoypappanionds Hrextpovikdy Yrokoyiotédy
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ApBuntikég TapacTAcES (11)

& [Ipotepardtnra teEAEGTAOV

A0Y1KEG TOPACTAGELG (1)

& XvyKpicelg

e TY. 5+3*x-y = 5+(3*x)-y * 160TNT0, AVIGOTNTA =, <>
@ [1pocETUPIOTIKOTNTA TEAEGTOV o HEYAAVTEPO, KPOTEPO > <
o LY x-y+l = (x-y)+1 o HeyaAlTEPO M 160, pKpdTEPO 1 {00 >=, <=
& Xe1pd extédeons Tov TpaEemv & Noyuceg Tpaselg
« kaBopiletar ev puépet amd v mpotepodTnTaL « 00Cgven (Kar) and
KOL TNV TPOGETALPICTIKOTNTO TV TEAEGTOV o d1aCevén (17) or
o YEVIKA Opog e€aptdton amd TNV vAomoinon o Gpvnon (o) not
o Y. (x+1)*(y-1)
X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdv Yroroyiotdv 55 X. Zayog, N. Ioamasmopov TIpoy op6¢ Hrextpovikdv Yok 0 56
A0Y1KEG TOPACTAGELG (11) AOYIKEG TOPACTACELG (111)

& [Tivaxec alndeiag Loyikmv mpa&ewv

@ [IpoTtepardTnTo AOYIKOV TEAECTMV
e not : UEYOADTEPT TPOTEPALOTNTA OTO OAOVG

P 94 |pand g P q por q
false | false| false false | false| false e and : énmgonokkankaclacu()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. Zégog, N. Momacmépov Tpoypappariopss HAektpovikey Yrokoyiothy 57 . Zéyog, N. Tlanacmopov Tpoypappatiopds Hiektpovikay Yrohoyiotéy 58

Aopég eréyyov XHvOetn evroln (1)

& Tpomomolovv ) celpd KTELEOTG TOV
EVTOADV TOV TPOYPAULOTOG

@ O1 eVTOAEG PLOLOAOYLKG EKTEAOVVTAL KOTA
cePd omd TNV opyn LEXPL TO TEAOG

@ Mg T1c dOUEG EAEYYOV EMTLYYXAVETOL:
« OLOO0TOINGN EVIOADV
o €KTELEGT) EVTOA®V VIO GLVONKN
o EMOVOANYT EVIOLGDV

£, Ziyos, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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¢ Opodomoinon ToAAGOV VIOAGYV o pia
& Xpnoyn o GuvOLACHO e GALEG dOLES
€ ZUVTOKTIKO 1Oy POLLLOL

X. Zégog, N. Tanaomopov Tpoypappamopss Hrextpovikoy Yrohoytotoy 60
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2HvOetn evioln (11)

& [lopadsiypata

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

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdv Yroroyiotdv
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X. Zayog, N. Ioamasmopov

XHvOetn evroln (C) (11)

& Tapadeiypota
{
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");
}

Tpoypappationds Haektpovikav Yrohonotev 62

EvtoAn if (1)

# Extéleon eviohdv vmd cuvOnkm
@ XVVTOKTIKO SL0YPOLLLOL

il slabeanent [

Expression

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy

63

%, Zégog, N. Mamaomdpov

Evtolq if (i1)

& [opadsiyparta
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')

Tpoypuppamopss Hrextpovikoy Yrohoytotdy 64

Evto\ 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. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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Evtolq if (ii1)

%, Zégog, N. Mamaomdpov

& [lopadsiypata (cvvéyen)

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 Hrextpovikoy Yrohoytotoy 66
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Evtol if (C) (iii)

& [lopadeiyparta (cuvéyein)
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");

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdv Yroroyiotdv
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Evtoln if (iv)

&®'Eva else avtiotoyyel 610 mTANGIECTEPO
TPONYOVLEVO if TTOV Ogv £xEL NON
avVTIoTOYLoTEL 08 GALO else

& Ilopdaderypo

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

£. Zégog, N. Tanaomopov Tpoypappationds Haektpovikav Yrohonotev 68

EvtoAn if (C) (iv)

& Eva else avtiotolyel 610 TANGLEGTEPO
TPONYOVUEVO if TOL deV EYEL O OVTIOTOYIOTEL
€ GALO else

& [Topadetrypo

if (x>0)
if (y>0)
printf ("npdto tetaptnpépiLo”) ;
else if (y<O0)
printf ("tétapto tetaptnpépLo") ;
else
printf ("&fovag twv x");

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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2Hvtaén TopacTacE®V (1)

& Xt00epéc

unsigned oumber

%, Zégog, N. Mamaomdpov Tpoypappanionds Hrextpovikdv Yrokoyotdv 70

2OVToén TopacTAcE®MY (11)

& Metafintég

varishle
e | D

\

identifier

£, Ziyos, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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2Hvtaén TopacTacE®V (111)

& Ilopdotaon

f——
| |40

%, Zégog, N. Mamaomdpov Tpoypappanionds Hrextpovidv Yroroyiotov 72
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2OVToén TopacTacE®MY (1v)

& AT\ mopdoTtacn

sinnple expresion

2Hvtaén TopacTAcE®Y (v)
O'OpO} Kot e ey
TOPAYOVTES

—-{ sariahle

) Fndion | -
identifior )

- "

O {mme O

not Fackor
£. Zéyog, N. Tlanacsmopov Tpoypopparionss Hhektpovikdy Yrohoyiothv 73 X, Zétyog, N. Homaombpov Tpoy 1op6¢ HAEKTpOVIKGY YrIohoyiotd 74
’ e . ’ ’ .
[Topaodeiypato Ttapoactdoemv (1) [Mopadelypata Tapactdoemy (i1)
p—————_ Goraa, Tias Bapklewa | Toros Tauh Duvraxtork opth] napdataar Mg BuaPileta | Tomog ] Tt
{oybhia) anoTehi- e (oybdu) anoTehé- aroTe-
ouaTog héaue- THATOS HMaya-
Tog = = T
EC1 B loow gz 1 boolean | false (B<>1)ox(2<1) Xpfion Tou Tekest| [ boolean | trus
=1 Grepo 7 loov | bool = =
e i:‘i'!:i\UWPUTI oow | Beatean The (6 div3)>1 Kefion Tou TehgoT] | boolean | true
div
§<>1 5 Bdgopo ard o 1 | boolean | true
: G 7
Frade > i grede  peydimege | boolean | 7 (t>1ox(k>2) i(gqcrr] Tou TEREST]| | boolean |7
Tou small s =
oot dote Egvnam, Tou done boolean |7 (Tmod2 > () and (10 div 2 > 3) Xpfion  Bapbpov [ boolean | trus
3 = rpiErmy
5<>1)and(1>2) ):!;pga'r] Tou TEREsT| | boolaan | false ST TIOR3y F 10T el 53
10E3 - 9*3*% (24 mod 6 + 1) real 9973.0
X. Zégoc, N. Hanaombpon Tpoypapparionée HAEKTpoviKéy Yrohonotoy 75 X. Zégoe, N. Hanaomopov Tpoypuppamopss HAsxtpovikay Yrohoyioty 76

Aoyikd Staypappoto. pong (1)

Q ® Apyn kat Téhog
<:> & OLOKANpeg Aettovpyiec n
Swdikooieg
|:| & Amhéc evtolég
s , ,
<>—‘ # ‘Eleyyog cuvonKng
X, Zégog, N. Tomaomopov Tpoypappatiopés Hiektpovikéy Yrohoyiotédv 77

AoyiKd dtaypappoto pong (i1)

[/
Lot

& Agrtovpyia
£16000V/e£660V

statement 10

¢ Enavainyn (Bpoxoc)

%, Zégog, N. Mamaomdpov Hpoypappanionds Hrextpovikdy Yrokoyiotédy 78
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Evtoln| case (1)

& Extéheon vmd cuvONKn yio moAAEG
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)

& XVVTOKTIKO S1dypOpLLol

cese_statemert

e HC
/

3. Zégog, N. Tomacmopov Tpoypappatiopss HAEKTpovikéy Yrokoyiotdy 79 3. Zéigog, N. Tlaraombpov Tpoypappariopés Hrektpovikiy Yrokoyiothy 30
Evtoln case (111) EvtoAn case (C) (111)
¢ Ilapodeiypoto ¢ [lopadetypota
case month of prsen (monem
1: write('Iavouvdpiog'); case 1 printe("Tavouspios" ; break;
2: write('®eBpoudplog'); case 2: printf("éeppovépiog"); break;
3: write ( 'Mdpt lOC ' ) ; case 3: printf("M&ptiog"); break;
- .. case 12: printf("Aexépppiog"); break;
12: write('Aexépfprog') )
end (* case *) Tﬁﬂ(mmm
case month of ca::i:t:fl(::ss: S;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 HAektpovikey Yrokoyiothy 81 5. Zégog, N. Tarasmopov Tpoypappamiopsg HAektpovikev Yrokoytotey 82
Evtoln for (1) EvtoAn for (i1)
@ Bpoyog pe otabepd aplBpod emavoinyewny & [apodeiyparta
@ XVVTOKTIKO SL0YPOLLOL for i:=1 to 10 do writeln(i)
R — for i:=10 downto 1 do writeln(i)
control e for i:=41 downto -3 do
LS write('*"')
£:=1;
to expression H do H statement }—‘ for i:=1 to 15 do
f:=f*]i
downto
X. Zégog, N. Momacmépov Tpoypappariopsg HAektpovikey Yrokoyiothy 83 X. Zéigog, N. Tarasmopov Tpoypappamiopsg HAektpovikev Yrokoytotey 84
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EvtoAq for (C) (11)

& [lopadsiypata
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;

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdv Yroroyiotdv
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Evtold for (iif)

& [lopadsiypata (cvvéyen)

for i:=1 to 5 do Kk kkokkokok ook
begin *hkkkhkkkkkk
for j:=1 to 10 do ke ok ok ok ok
write(l*l) : % % % %k Kk kk kkk
writeln dededk Kk ke ok ok ok
end
for i:=1 to 5 do *x
begin * ok kk
for j:=1 to 2*i do *kkokk ok
write('*'); *hkkkkkkk
writeln Kk ok ok ok ok ok ok ok ok
end
X. Zayog, N. Ioamasmopov TIpoy op6¢ Hrextpovikdv Yok

86

EvtoAq for (C) (1i1)

® [Mopadsiypoto (cuveyen)

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. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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EvtoAn for (1v)

@ EW0KEC TEPIMTOGELS Y10 ToL OpLaL:
for i:=10 to 10 do (* pia popa *)
for i:=12 to 10 do (* xopia popa *)

& H petofAnt eréyyov dev givar opiopévn
petd to téAog tov Ppdyov

& H petafint ehéyyov dev pnopel va
petaPAnet (m.y. pe avébeon) péoa oto
o0 TOL BpodYov

& Ta 6pro vroroyilovtar pa popd otV apyn

%, Zégog, N. Mamaomdpov Hpoypappanionds Hrextpovikdy Yrokoyiotéy
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EvtoAn while (1)

@ Bpoyoc 660 tkavomoteital pio cuvenkn
@ XVVTOKTIKO SL0YPOLLOL

while statement
e (o )
expression
¢ [lopadeiypota

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

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

£, Ziyos, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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EvtoAn while (i1)

& Awdypappa pofig

while ouvOrxn do odpa

%, Zégog, N. Mamaomdpov Hpoypappanionds Hrextpovikdy Yrokoyiotédy
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Evtodf] while (iii)

€ O apBudg emavolnyev yevikd dev etvon
YVOGTOG EK TOV TPOTEPMV

@ Av 1 ouvONKN elvar opykd Yevong, o
Bpoyoc tepuatiletar ympic vo exteleoTEl
TO GO0

Evtoln repeat (1)

& Bpoyoc péypt va ucovomonfet o cuvonk
& XVVTOKTIKO SLdypOpLLol

repeat_statement

statement

& Ilopdaderypa

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

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdv Yroroyiotdv 91 X. Zayog, N. Ioamasmopov TIpoy op6¢ Hrextpovikdv Yok 92
EvtoAn repeat (i1) EvtoAn repeat (111)
& Aldrypoppar poig @ O &heyyog ¢ cuvONIKNC YiveTal 6TO TEAOG

Statement
Blodk

KkGOe emavainymg (Kot oyl otV apyn)

& To copa Tov Bpdyov ekteAeiton
TOVAGYIGTOV o popa

€O opBpdg emavainyemy yevikd dev givar
YVOOTOG EK TV TPOTEPWOV

WL
X. Zégog, N. Momacmépov Tpoypappariopss HAektpovikey Yrokoyiothy 93 5. Zégog, N. Tarasmopov Tpoypappamiopsg HAektpovikev Yrokoytotey 9%
EvtoAn repeat (iv) KAnon swdikaciog
I t r ’
& [opaderypa P € ZUVTOKTIKO SUOYPOLLLOL
1
program primes (input, output); 31 procedure_call
var p,t : integer; 3 procedure ]
begin Output| 5|1 identifier pression
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. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy 95

%, Zégog, N. Mamaomdpov Hpoypappanionds Hrextpovikdy Yrokoyiotédy
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Kevn evioln

2VVTOKTIKO OAYPOLILOL EVTOANG

& Zvpporileton pe v kevy cvuPforocelpd R ey s
® Aev Kdvel timota 0tav ekteAeitan h
& Ilapaderypo [
if x>4 then [~
begin I
y:=1;
x:=x-5; (* €6d vmapxet pLa T e
Kevi €VTOAL *) L —
end ) — N
A [ e
P
. AN
X. Zéyoc, N. Tlaraomopov Tpoypappetiopds HAEKTpoviKdy Yrohoyiotey 97 . Zéyog, N. Tlaraomdpov TIpoypappatiopués HAEKTpovikdv YroAoyiotéy 98
Aopunpévog TpoypoUUOTIoUOG (1) Aounpévog TPOYPOUUOTIOUOG (i1)
¢ 150 K40 aveEapTnT AEttovpyio TOV program tasks (input, output);
. . , 1, n2, , int ;
TPOYPAULOTOG TTPENEL VAL OVTIGTOLYEL OF var nh, ne, Suml, expr @ Integer
, , procedure arith(x,y : integer;
ave&aptnIO'unonpoypap+ux var s,e integer) ;
, begin s := x+y;
& [Ieovektnpata e i= sqr(x)+3*y+5
« EvkoAdtepn avamtuén npoypappdtov end;
(«Sraipet kou Paciiever) begin

o EvkoAdtepn aviyvevon cpaipdtov
« Emavaypnoonoinon étopmv

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

T U TITY writeln('A6poiopa = ', sum,
POYPapLL ‘éxgpoon = ', expr)
end.
3. Zéyog, N. Taraomopov Tpoypappariopog Hrzxtpovikdy Yrokoyoty 99 5. Zayog, N. Tamaomdpov Tpoypappamiopég Hrextpovikdy Yrohoyiotdy 100
Awdikocieg (1) Awdkaoieg (i1)

# Opifovton ot0 TUNHA SNADCEDV
& Kdé0e opiopdc drodikaciog mepiéyet:
o TNV EMKEPOAISO TNG
o TIG SIKEG TNG ONADOELS
e TO COUM TNG
& Kolobvtat pe avoypaer] Tov ovopatdg Toug
Kol amapifunon Teov TapauéTpoy

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy

101

%, Zégog, N. Mamaomdpov

& Eupéreia evog ovopartog (m.y. HeTofANTNC)
glval To TUN O TOV TTPOYPAULATOS OTTOL
EMTPEMETOL 1] XPTOT) TOV

& Tomwd (local) ovopata givat avtd Tov
dMAd@vovtal 6g £va VTOTPOYPOLLLLYL

& evika (global) ovopara etvor avtd mov
ONAGVOVTOL GTO KLPIWS TPOYPOLLLLOL

Tpoypappamopss Hrextpovikoy Yrohoytotoy 102
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Awdwkocieg (111)

& Tumikéc (formal) Tapdpetpot evog
VIOTPOYPALLATOG EIVOL OL LTEG TTOV
opilovtar oty eMKEPUAISA TOV

& llpaypotikég (actual) mapdpetpot evog
VIOTPOYPAUUOTOG EIVOL AVTES TTOL
divovtal Kotd Ty KAnomn tov

& Z¢e k@0e KA O, 01 TPOYUOTIKEG TOPAUETPOL
TMPEMEL VO, AVTICTOLYOVV o TPOG i 61N
GELPA KOl GTOV TUTO LLE TIG TUTLKES

Awodkocieg (1v)

& [lopaperpot TidY (KANom pe Tun):

TEPAGLLA TATPOPOPLDV OO TO KAAOVV
(Tpdypappa) TPOG TO KAAOVUEVO
(vmompdypapua)

& Ilapdpetpot petafintdv (kAnon pe ovapopd)
TEPAGLLO, TAT|POPOPLOV OO TO KAAOVV
(mpdypappa) Tpog To KAAOVIEVO
(vmompOYpoftpLor)

Kai ovtioTpopo.

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdv Yroloyiotdv 103 X. Zayog, N. Ioamasmopov TIpoy op6¢ Hrextpovikdv Yok 0 104
Awodkocieg (v) JVVOPTNOELS (1)
program tasks2 (input, output); ¢ Onwg o1 Sradikacies, GAAGL ETGTPEPOVY
ver 2, B i integer; 10, TIUT G OTOTELEC LA
procedure nochange (x integer) ; n un g p
var d : integer; @ Agv umopovv va xpnoiponotndoiv o
begin write('nochange: ',); Hmop XPNo n S

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)

EVTOAEG OALG LOVO OE TOPOCTAGELG

end.
¥. Zéyog, N. Tlanaomopov Tpoypappatiopds HAEKTpoviKéy Yrohoyiothv 105 . Zéyog, N. Tlanacmopov Tpoypappatiopds Hiektpovikay Yrohoyiotéy 106
2UVOPTHGELS (11) BaOuaio cvykexpevomroinon
& llopdderypa ¢ [leprypagn enilvong mpofinpatog
program funcall (input, output); » Ewcayoyn kot amobrkevon dedopévav
var nl, n2, n3 integer; * TPOTOG EIGAYMOYNG OESOUEVMV
function average(a,b,c integer) * éheyyoc opBoTTOG dedopEVOV
integer; ; ;
begin o AhyopBpog eneepyaciog
average := (atb+c) div 3 * TEPLYPOPT| TOV aAyopiOpov
end;

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

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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* KOOKOTOINGN 6TN YADGSA TPOYPOLLULOTIGLOD
« [Topovciaon anotelecpdTmv

* TPOTOG KOl LOPPT| TAPOVGIOOTG ATOTEAEGUATOV

X. Zégog, N. Tanaomopov Tpoypappamopss Hrextpovikoy Yrohoytotoy 108
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Evpeon M.K.A. (1)

& [leprypaon TpoPAnpatog

« Alvovta 6vo Beticol axépatot a, b

o ZNTElTOL 0 HEYIOTOG KOWOG SLOPETNG TOVG
& ATAOG aiydp1Bpog

z := min(a, b);

while (a mod z <> 0)

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

o O opBpog emavaryemv tov Bpdyov givor g
TG&ng Tov min(a, b)

Ebpeon M.K.A. (11)

& AlyopBuog e apapéoelg

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

« Avrtictoyo mpdypoppo

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 XEPOTEPT| TEPITTWOT), O OPLOLLOG
emavaAyemv givor g tééng Tov max(a, b)

o 21N péon TEPITTOOT OPMG, 0LTOS 0 OAYOPIOpOg
glva KaAOTEPOG TOL TPOTYOVULEVOL

£. Zégog, N. Tlanasmopov Tpoypopparionss Hhektpovikdy Yrohoyiothv 109 £. Zéyoc, N. Tamoomopov poypoppatiopse Hhektpovikdy Yrohoyiotdy 110
Ebvpeon M.K.A. (1i1) Ebvpeon M.K.A. (iv)
® Adyop1Bpoc Tov Evkheidn program ged(input, output); Tpém

onrwoes ;

o [6éa: ovti TOALOTA®V apapéCEDV begin apyixé wivoua oto ypiioty ; TpoGEyyIon
XPTCOTOL0VUE TO VITOAOTO NG draipeong rep?;;aﬁg%; Z‘:;ggfgi’ '8”’0‘30"
« Avrtictotyo Tpdypoppa if opbh eicodog then
i = a: 9 := b: begin apyixoroinon fpoyov ;
t=a; 3 =0 while dev eleimoe do
Whl:_Le _(1?0) and. (J>0)_ do . xpiion g 16éag tov Evileion ;
if i>j then i := i mod j TOPOVOIACT OTOTEAETUATOV
else j := j mod i; end
writeln (i+j) else wijvouo opdiuarog
. ; . il ; f CA
o T YEPOTEPT TEPITTOOT, © POLOC endunt:l. OOUPOVIUEVN E16000G YI0. TELOG
emavolnyemv givat g tdéng tov log(atb)
X. Zégog, N. Momacmépov Tpoypappariopss HAektpovikey Yrokoyiothy 11 5. Zégog, N. Tarasmopov Tpoypappamiopsg HAektpovikev Yrokoytotey 112
Evpeon M.K.A. (v) Evpeon M.K.A. (vi)
@ XvyKekpylevomoinon Acbrepn & Zuykekpuevonoinomn (cvvéyeia) Aebrepn
o xprion g Wéag Tov Evkieion TpOGEYYIoN « 0pOn elcodog TpoSEyyon
if i>j then i := i mod j (a>0) and (b>0)
else j := jmod i o CUUPOVNUEVT €i5080C Y10, TENOG
o ouvONKN «dev tedelmoen (a=0) and (b=0)
(1>0) a‘:‘d (3>°,) o QTOUEVOLY HOVO: SNADGELS, HNVOLOTO,
o apykomoinon Ppoyov Kot oxoAoL
i:=2a;j:=b @ ZVUTANPDOVOLUE T TOPATAVED GTO
« d1GPacpa 60 akepaimv TPOYPOLLLLOL
readln(a, b)
X. Zégog, N. Momacmépov Tpoypappariopss HAektpovikey Yrokoyiothy 113 X. Zéigog, N. Tarasmopov Tpoypappamiopsg HAektpovikev Yrokoytotey 114
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Evpeon M.K.A. (vii)

@ To 1elKcd TPHYpOpLLLoL

(* Evkleidiog alyopiBuog
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);

Ebpeon M.K.A. (viii)
& To tehco mpdypappa (cuvéyein)
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.

X, Zéyog, N. Tlaroomopov Tpoypappatiopss HAEKTpovikéy Yrokoyiotdy 115 3. Zéigog, N. Tlaraombpov Tpoypappariopés Hrektpovikiy Yrokoyiothy 116
ABpo15TIKO TPOYPOLLLLOL (1) ABpotoTiKd TpdypaLpLpLo (i1)
dditi input, output); .
ng,;l?;gz ; ition(input, output) @ ZUYKEKPIUEVOTTOIN O Asotepn
begin ap)(é)co' pipvoua ato yproty ; Hpdm « GBpoton opBpmv TPOGEYYION
repea : , ,
unvopo. rov {Nrdel (6000 ; TpOSEYYion apyixomoinat fpoyov ;
afpoion ap1Bucv ; rege;ast ] Do
TOPOVGIOCH OTOTEAETUATOV ; 3?19”0 o¢ .?vog apropov ;
unvopo yia vo. Cper o xpiotng abpoton ;- 3
¢ Bo. ovveyioer 17 Qo oTopatioer sza{)iog evos ZW f 0400 +
until ooupwvnuévn gicodog yia téAog until oipfolo didpopo rov
end.
X. Zégog, N. Momacmépov Tpoypappariopss HAektpovikey Yrokoyiothy 17 5. Zégog, N. Tarasmopov Tpoypappamiopsg HAektpovikev Yrokoytotey 18
ABpo15TIKO TPOYPOLLLLOL (111) ABpotoTiKd TpdypoLpLpLo (iv)
& IIepottépm cVYKEKPLLEVOTOING Toir & To teMkd TPOYpOLLLLOL
pim
o G6poion apBpmv TPOGEYYION (* ABpoiotird mpdypoyyua
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. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy

119

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

X. Zégog, N. Tanaomopov Tpoypappamopss Hrextpovikoy Yrohoytotoy 120
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ABpo15TIKO TPOYPOLLLN (v)

& To 1edkd Tpdypappe (cuvéyela)

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

[Tapovsioon kot cuvtpnon (1)

@ [1o10TIKA YOPAKTNPIGTIKA TPOYPUUUATOV
o Avoyvooiotnto
* amAdTnTOL
* KOTAAANAN €TAOYT OVOUAT®V, T,
monthly income incomeBeforeTaxes
* otoiylon
* ool
o OO TO TPOG TO XPT|OTN
o Texunpioon
o Zyviripnon

end. o Evnuépmon
X, Zéyog, N. Tlaroomopov Tpoypappatiopss HAEKTpovikéy Yrokoyiotdy 121 3. Zéigog, N. Tlaraombpov Tpoypappariopés Hrektpovikiy Yrokoyiothy 122
[Tapovsioon Kot cGuvtipnon (11) [Tapovsioon kot cuvtpnon (111)
& Xtoiyon & Xtoiyon (ovvéyen)
o [IpOYpOpLLLO KO DTOTPOYPALLLLOTOL o ZUVOETEG EVIOAEG
program ... procedure ... function .. if .. then while .. do for .. do
onlaoeig ONADOEIS onAdoES begin begin begin
begin begin begin EVIOAES EVIOAES EVIoAéS
EVTOAEC evroléc evroléc end end end
end. end end else
o ATAEC EVTOAEC begin
EVTOLEC
if .. then while .. do for .. do end
evrodn evrodn evroln
else
evrodn
X. Zégog, N. Momacmépov Tpoypappariopss HAektpovikey Yrokoyiothy 123 5. Zégog, N. Tarasmopov Tpoypappamiopsg HAektpovikev Yrokoytotey 124

[Tapovsioon Kot Guvtpnon (iv)

& Xtoiyon (cvvéyewn)
o ZUVbOeTEG EVTOLEG (GUVEXELDL)

repeat case ... of with ... do
&VIoAég uun, : eviod,;  begin
until .. i, @ eviol, ; EVIOAES
end

i, EVioln,
end

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy

125

Eicodog ka1 £é£0d0o¢

@ X00oKeVEC £10000V/e£0d0V

# Eicodog: eilcaymyn dedopévov
o T.X. OO TO TANKTPOAOYIO

€'E£000¢: TOpovsiaoT onmoTEAESUAT®OV
o T.X. TNV 006VN

& IIpokaBopiopéveg drodikacieg tng Pascal
e read, readln

e write, writeln

X. Zégog, N. Tanaomopov Tpoypappamopss Hrextpovikoy Yrohoytotoy 126




"E€odog (1)

&'E£0d0¢ e poppomoinon

write_statement

. Zdyog, N. IHanacmdpon TIpoypappatiopds Hiektpovikdv Yroloyiotdv 127

"E€o0d0¢ (i1)

®'EEodoc e poppomoinon (cuvéyeia)

write_parameter

—-‘ expression

° expression
° expression

X. Zayog, N. Ioamasmopov TIpoy op6¢ Hrextpovikdv Yok 0 128

"E€0dog (iii)

& Xvpfoloocelpés, 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
**********$

£, Zios, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy 129

"E&0d0g (iv)

& Axépateg TIpéG, 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 Tpoypappatiopds Hiektpovikay Yrohoyiotéy 130

"E€000g (v)

& Axépareg TIES, ympic poppomoinom

program indent (input, output);

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

"E€0d0¢ (vi)

& Axépateg TIES, [LE Loppomoinon
writeln (42:4)

42
& To mponyodpevo mapaderypiol

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 Hrextpovikoy Yrohoytotoy 132
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"'E€o0dog (vii)

& [paypotcég Tég, e popeomoinon

writeln(3.14159:8:4) DDD@@

& [lopaderypa

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.

Paris 20.5

Moscow -4.3

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdv Yroloyiotdv 133

Eicodog (1)

& XVVTOKTIKO S1dypOpLLol

read statement

o TopepPirdetor peta&h Tov TANKIPOAOYiOL
KOIL TOV TTPOYPAUHOTOS

« gkel amodnkevovTal TPOSMPLVA To. dedopéva
OV TANKTPOAOYEL 0 XPHOTNG HEXPL VO

Eicooog (11) Eicodog (111)
& Anobnkevtikdg yopog (buffer) & lapdaderyna

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

, . . read (x) ;
&uBactouvanoronpoypauua write ('Adoe 10 y KalL <enter>: ');
¢ 1 gloay®y"| 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.
& [lopadsiypata
¥. Zéyog, N. Tlanaomopov Tpoypappatiopds HAEKTpoviKéy Yrohoyiothv 135 . Zéyog, N. Tlanacmopov Tpoypappatiopds Hiektpovikay Yrohoyiotéy 136
Eicooog (iv) Apyela keyévoo (1)

& [Ipoh extéheon TopadetyloTog

®a mpoobécw dUo arepaioug

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

@ Ae0TepT) EKTEAECT] TOPOOELYLATOG

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

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy 137

& Apyeia 16000V Kot €650V

& llapddetypa pe apyeio 16630v

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

begin
reset(£f) ;

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

X. Zégog, N. Tanaomopov Tpoypappamopss Hrextpovikoy Yrohoytotoy 138
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Apyela kelpévov (11)

& [apaderypa pe apyeio e£6d0v

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

begin
rewrite(qg) ;

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

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdv Yroloyiotdv 139

OpBoTa (1)

& Eion opBotrog
o ZUVTOKTIKN
o Nomuotikn
o XNUOGIONOYIKY
& X1 pocoloyikn opBotnta ehéyyeTol:
o L€ SOKIUEG (testing)
e U pobnpotikn emaAnfevon

. Zéyog, N. Tlaraomdpov TIpoypappatiopués HAEKTpovikdv YroAoyiotéy 140
OpBomta (i1) OpBoTaL (1i1)
& [Topaderypa: evpeon yvouEvov ¢ Evtomiopog onpeiov 6mov Ha ypagpovv
function mult(x,y : integer) : integer; BSBOLI(E)GSLQ
be Iir 1.2z integer; function mult(x,y : integer) integer;
g _ var i,z integer;
z :=0; begin (*I*¥)
for i :=1 to x do z := z+y; z i= 0; (%2%)
e for i := 1 to x do (*3*)
e z = z+y (*4*) ;
& [oyvpiopdc: (*¥5%) mult := z

« H cuvaptnon vroroyilel to yvopevo dvo
(PLOIKAOV 0POU®V X Koty

£, Zios, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy 141

end

& Kataypaer 6Aov tov duvatdv
TPOT®V PONG EAEYYOV

%, Zégog, N. Mamaomdpov

Tpoypuppamopss Hrextpovikoy Yrohoytotdy 142

OpBomta (iv)

& Befarvoeig

(*] — BePaioon e106d0v: x 20,y >0 *)
z :=0;
(¥*2:x20,y20,z=0 %)
for i:=1 to x do
(*3 — Avalroiotn Bpodyov:
x20,y>20,i<x,z=y * (i-1) *)
z = z+y
(*4:x>20,y=>20,z=y*i*) ;
(*5 — BePaioon e€0dov: x>0,y > 0,z=y * X *)
mult := z

-
>

& EnodnBgvon: yuo ka6 duvatd tpomo pong
152,253,255 ,354,4>3,4->5

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy 143

OpBomta v)

& [apddetypa: vTOAOYIGUOC dOVaUNG LEe
ETOVOLOUPOAVOLEVO TETPAYOVIOUO

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 Hrextpovikoy Yrohoytotoy 144
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OpBotnta

& Pon| eAéyyov ()

@ Befaboeic 2)
(*/ — BePaioon €100d0v: x : real, y : integer *) e

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

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

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

yi=z*x  qvimeprtog *)

(o7 i) o

(*8 — BePaiwon g£ddov: yi =z *) e

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdv Yroloyiotdv

av i aptiog, e

145

OpBomta

(vii)

© Mepwr) opBotta (partial correctness)

e OV TO TPOYPULLLLO CTOUATIIOEL,
161 10 amotédecpa o givar 0pho

& O\ opBo6tnta (total correctness)

o 70 TPOYpOppa Bo oTOHATAGEL
kot 1o anotélecpa Ha gtvor opHo

£. Zégog, N. Tanaomopov Tpoypappationds Haektpovikav Yrohonotev

146

Toxtikol TOTOL

4 O1 10101 integer, boolean K01 char

& AnapBuntoi 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;

& I1pa&eic pe TaxtiKoHg TOToVS
¢ GLVOPTNOCELS suce, pred, ord
o TEAEGTEC GUYKPIONG =, <>, <, >, <=, >=

£, Zios, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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TOmot vwomeployng

@ Opilovv vTomEPLOYES TAKTIKMY TOTWV

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

var i : -10..10;

%, Zégog, N. Mamaomdpov Hpoypappanionds Hrextpovikdy Yrokoyiotéy

148

[Tivaxeg (1)

& Aopnpévn petafint: amobnkevel o
GLALOYT omd TIHEC dedopévmv

& Ilivakag (array): Sopnpévn petafintn mov
amofnkevel TOAAEG TYEG TOV 1610V TOTOV
var n array [1..5] of integer;

opilet évav mivaxa mévte axepaimv, o

ototyela Tov omoiov eivat:

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

Kot £(OVV TUTO integer

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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[Tivakeg

(i)

& [apodeiyparta

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]

%, Zégog, N. Mamaomdpov Hpoypappanionds Hrextpovikdy Yrokoyiotédy
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[Mivaxeg (111)

& AwPocpa evoc mivaxo
o YVOOTO péyebog
for i:=1 to 10 do read(a[i])
o TpoOTa Srofaleton To péyehog

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

o OTO TOPATAVD TPETEL VL TPON YN 00DV

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

var a
i, howmany

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdv Yroloyiotdv
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[Tivakeg (iv)

& AwiPacpa evog wivaxa (cuvéyeln)
o TEPUOTIGHOG pE TNV TN O
read(x); i:=0;
while x<>0 do
begin i:=i+l; a[i]:=x; read(x) end

e OTO TOPOTAVE TPENEL VO TPONYNO0HV
var a : array [1..10] of real;
i: 0..10; =x : real;
« IIpocoyn: d¢ yiveton €Aeyyog yia To TAN00G
TV ototyeiwv Tov divovrat!

X. Zayog, N. Ioamasmopov TIpoy op6¢ Hrextpovikdv Yok 0 152

[Ipd&erg pe mivakeg

& ATAég Tpderc, 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

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

@ EbOpeon eldyiotov ototyeiov

Tpappukn avolimon (i)

& popainua (avalinong): divetar évog
nivaxog okepaiov a kot {nteiton va Ppebdel
ov VILAPYEL 0 aKEPULOG x OTA GTOLYELR TOV

program search (input,output) ;
var x integer;
a : array [1..10] of integer;
dAleg onAdoeig;
begin utlog emrepalido ;
odnyieg oo ypioty ;
read(x) ;
dGfacue tov mvaka. ;

x := a[l]; wacio oTov mivaoe, ylo. Tov X ;
for i:=2 to 10 do TOPOVGIOCH OTOTEAETUATIOV
if a[i] < x then x := a[i] end.
X, Zéygog, N. Tomaomopov Tpoypappatiopos Hiektpovikév Yrohonotédv 153 . Zéyog, N. Manacmopov Tpoypoppatiopss Hiektpovikay Yrokoyiotdy 154
[pappikn avalnnon (i1) Ipappikn avalnmmon (1i1)
& Mo SuvoTn CLYKEKPLUEVOTOINOT) ® EvoAloktikr cuykekpievonoinon #1

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 XEWPOTEPT TEPIMTMOT B EAEYYHOVV OAOL
Ta oToyEln Tov mivaKa

o Amattovvtar an+ b PAROTO = YPOLLLIKT
(a, b otabepég, n to péyeboc Tov Tivaka)

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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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)

& EvaALoktikn| cuykekpievonoinon #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')

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdv Yroloyiotdv

157

Tpajipuxn avolinon )

& Evalloktikn cvykekplevonoinon #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')

X. Zayog, N. Ioamasmopov TIpoy op6¢ Hrextpovikdv Yok
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Avadikn avalntnon (1)

& [Ipovmobeon: o mivakag va givar
ta&vounpévog, m.y. oe avgovoa dtdToén

4 Eivor moAD 1o omodoTiky and 1 YPOUUKN

avalnnon
o XN XEPOTEPT TEPITTMGT] OTAUTOVVTOL
a log, n+ b Ppata
(a, b otabepéc, n to péyebog Tov Tivaka)

£, Zios, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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Avaodikn avalntnon (i1)

& To poypoppo

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 emikepalido kor 0onyies ypnone ;
read (howmany) ; (* xawd avlovoa oeipa *)
for i:=1 to howmany do read(al[il]):;
read(x) ;
Avalitnon kai gupavion axoteléouotog
end.

%, Zégog, N. Mamaomdpov Hpoypappanionds Hrextpovikdy Yrokoyiotéy
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Avadikn avalntnon (111)

& Ava{ntnon Kot ELPAVIOT) OTOTEAEGHLOTOC

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')

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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Ta&ivounon (1)

& LIpopanpa: va avadiatayfovv Ta ototyeio
evog mivako axepaimv og avEovoa celpd

& Mo amd TIG OTUAVTIKOTEPES EQOPUOYES TV
NAEKTPOVIKAOV DTOAOYIGTOV

@ Boowm dwdkacio: evailoyn Tipdv

procedure swap(var x, y : integer);

var save integer;
begin

save:=x; X:=y; y:=save
end

%, Zégog, N. Mamaomdpov Hpoypappanionds Hrextpovikdy Yrokoyiotédy
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Ta&wvounon (11)

& M£60060¢ g pucaiidag

for i:=1 to n-1 do
for j:=n-1 downto i do
if a[j] > a[j+1] then
swap(a[j], a[j+1])
& [1\nBog cuykpicewv
-D+n2)+..+2+1 =nn-1)/2
™G TGENG ToL n? = O(n?)

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdv Yroloyiotdv
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Ta&vounon (111)

& [lopaderypa extéleong

input: 12498675 45126978

45126798

12498657 45126798

12403587 i=3 45612798
12495867

12459867 415612789

12459867 45612789

i=1: 41259867 i=4d: 45671289

41259867 45671289

11259687 i=5 45678129
11256987
41256987

i=2 45126987 i=6 45678912

£. Zégog, N. Tanaomopov Tpoypappationds Haektpovikav Yrohonotev
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[ToAvdrdotaTotl mivakeg

& [opaderypa
var a array [1..10,5..16] of integer;
a[l,13] := 42;
for i:=1 to 10 do

for j:=5 to 16 do read(ali,j])
@ [6000vapog 0pIo oG Kot ¥prion

var a array [1..10] of

array [5..16] of integer;
a[il[3]

£, Zios, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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[ToAhamAlaoacpoc Tvikmy (1)

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

n
G = Z @by
k=1

e H

B
B
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[ToALomAac1GpoC TIvaK®mV (i1)
& To poypopa
var a array [1l..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

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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Moyikd teTpdymva (1)

& Adldotartol Tivakeg (nxn) oL TEPLEYOVY
dhovg toug PLoKOVE petald 0 kot n’—1

« 70 GBpoicpo TV aTotyeimv Kabe 6TANG,
YPOUUnG Kot Staymviov gival 6tabepod

10| 9|3 (22|16
17|11] 5| 4|23
. , 24|18]12] 6
& [ Ipopinpa: Katackeun »oliol13 7
LOYIKOD TETPUYDVOL 1221015 14

(nxn) ywo tep1TTo N
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Maoaywd teTpdymva (11) Moyikd teTpdymva (111)
3 & Katackeun yuo mepittd n
0 0 0 0 i:=n div 2; j:=n; k:=0;
- 1 - 1 . for h:=1 to n do
= = begin j:=j-1; al[i,j]l:=k; k:=k+1;
3 7 3 3 for m:=2 to n do
4 514 54 514 begin j:=(j+1) mod n; i:=(i+l) mod n;
0 0 610 60 ali,jl:=k; k:=k+1
1 1 1 1 7 end
2 2 2 2 end;
3 a3 UEE 10[9]3 for i:=0 to n-1 do
54 514 54 11]5/4 begin
0(3 b(j (5(3 (;("J for j:=0 to n-1 do write(a[i,j]:4):
1 . [ ! S i 1 5 i 1 e i writeln
812 812 812 812 end
X, Zéyog, N. Tlaroomopov Tpoypappatiopss HAEKTpoviKéy Yrokoyiotdy 169 3. Zéigog, N. Tlaraombpov Tpoypappariopés Hrektpovikiy Yrokoyiothy 170
ApBuntikoi vroAroyicpol (1) ApBunrikoi vroroyiopol (i1)

& TOnog real
o TPOCEYYIGEIS TPAYUATIK®OV aAplOUdY
e trunc: aképato pHEPog (amoKonn)

« round: GTPOYYVAOTOINGN

& [lopdoTtaon Kvntig VTOSGTOANG
« mantissa kot ekBtng +m-2%
omov 0.5<m<lxmuxeZnm=x=0
o T0 m givon meploplopévng axpifetag,
.y 8 onuavid yneio

£, Zios, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy

171

& AplOuntikd cpdApato
1000000 + 0.000000001 = 1000000  yrazi;
& Avoropdotaor Tov aptOpmy
1000000 ~ 0.95367432 -2 20
0.000000001 =~ 0.53687091 -2 29
~ 0.00000000 - 2 20

afpoopo =~ 0.95367432 -2 20

%, Zégog, N. Mamaomdpov Tpoypappanionds Hrextpovikdv Yrokoyotdv
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Evpeon tetpayovikng pilog (1)

& Xopig yprion g cuvdptnong sqrt
& MéBodog Newton
o Aivetot o apBpog x > 0
« '‘Ecto mpocéyyion y g piog, pe y < \x
e« Eoctwz=x/y
« To z eivon mpooéyyton g pilac, pe Vx < z

o [l va Bpo o kahdTepn TPOGEYYIO, TAIPVED
TO PECO OPO TV Y KoL Z

o Enavoloppave 6ceg popég € ®

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy

173

Evpeon tetpayovikng pilaog (i1)

& AxorovBia mpoceyyicemv

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 tetpaymvikng pilog

(111)

function sqroot(x : real)
const eps = 0.00001;

: real;

(* 1E-5 *)

Evpeon tetpaymving pilog

(iv)

& Evalloktikég cuvOnkeg Teplaticpod

o ZYETIKN GUYKAION
abs (new-0ld) / new < eps

£, Zios, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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() (ovv) (ex9) (log)

jre, a

(ﬁla) {to-:et?i.

odd (repritisg)

- (endpevog)
i (rporyodpsves)

ord (xwdmbs ASCIL)

(avriotpogn g ord)

%, Zégog, N. Mamaomdpov Tpoypappanionds Hrextpovikdv Yrokoyotdv

var old, new : real; o Ztabepdg ap1bpog enavaiiyemv
begin n = 20
new := 1; P . .
’ Emtoyng evpeon pila AéBog!
repeat . g evpeon piCag S
old := new; sqr (new) = x
new := (old + x/old) / 2 o ATOALTN GUYKAIOT|
until (* ovv&ijxny weppotiopod *) ; abs (sqr (new) -x) < eps
sqroot := new L,
end o ZYETIKN GUYKAION
abs (sqgr (new) -x) / new < eps
X, Zéyog, N. Tlaroomopov Tpoypappatiopss HAEKTpovikéy Yrokoyiotdy 175 3. Zéigog, N. Tlaraombpov Tpoypappariopés Hrektpovikiy Yrokoyiothy 176
Evpeon tetpayovikng pilog (v) [TpoxaBopiopéveg cuvaptnoelg
, , ’ . Ténoc
& Evalloktikég ouvOnKeg tepUaTIoon Suvaprioetg Tonog oploparog S o
. ATE()}\,UTT] GﬁYK)\lGT] KoTd Cauchy abs, sgr integer, real Buog
(arbhuzo) (tetpdywvo)
abs (new-old) < eps gin, cos, exp, 1n integer, real real

178

I'pagpikéc mopactdoelg

& Mopoeomoinon e£660v (emavainym)
o write(i:15)
e write('|':40)
e write(x:10:4)
& ['pa@ikéc mopacTdoELS LLE XOPAKTIPES
 Zovéptnon y =f(x)
o Zuvnbog pag foievel va Egovpe

Tov GEOoVa TV X KATAKOPL(O Kot
Tov G&ova v y optlovtio

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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I'pagikéc mapactdoelg

(i)

& Ilapaderypa: f(x)=—x

for i:=1 to 39 do
writeln('*':1i,

writeln('*':40);

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

"]':40-1) ; ’

=
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Ipagikég mapaoctdoelg (111)

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

I'pagikég mapaoctaoelg (1v)

& [lopaderypa (cuvéyeia)

program graph (output) ; function £ (j integer) integer;
x int s 1; var x,y : real;
var k,n integer; pi real; begin x = pi * 3 / 18;
procedure axis; y := 18 * sin(x) + 15 * cos(2*x);
var i integer; f := round(y)
begin end;
foFt11:= 1 to 79 do write('-'); begin pi := 4 * arctan(l); axis;
d‘frl eLn for n := -18 to 18 do
end; begin k := £(n) + 40;
writeln('|', '*':k, '|':79-k)
end;
axis
end.
X. Zéyog, N. Tlomaomopov Tpoypappetiopds HAEKTpoviKdy Yrohoyiotev 181 . Zéyog, N. Tlaraomdpov TIpoypappatiopués HAEKTpovikdv YroAoyiotéy 182
['poikéc mopacTaGELS (v) I'pagikég mapaoctdoelg (vi)
& 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 apifuos *) ;
begin
if abs(x)<eps then f := huge
else £ := 3 * cos(x) / x
end;

X, Zéygog, N. Tomaomopov Tpoypappatiopos Hiektpovikév Yrohonotédv 183 . Zéyog, N. Manacmopov Tpoypoppatiopss Hiektpovikay Yrokoyiotdy 184
['poiKéc mopacTaGELS (vii) I'pagikég mapaoctdoelg (viii)
& [Topaderypa (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.

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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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 mapaoctaoelg (%)

& [lopaderypa (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] =11 '; line[m] =1,
begin line[0] := "|';
for j:=-wid to wid do line[j]l:=' '; X 1= Xx + delta
line[0]:="]"; end
. end.

X. Zéyoc, N. Tlaraomopov Tpoypappetiopds HAEKTpoviKdy Yrohoyiotev 187 . Zéyog, N. Tlaraomdpov TIpoy 1o16¢ HAgktpovikdy Yok 188
TpryovoueTpIKEG GLVOPTNCELS (1) TpryovopeTpikéc GUVOPTNGELS (i1)
QZDVHMiTOVO ue OLV(SLTE’I?D'Y},W, Taylor function mycos(x : real) : real;

0 2i
;X const eps = 1lE-5;
cos(x) = ) (1)’ ——
i=0 (21)! var sqgx, term, sum : real;
, , . , n : integer;
@ Y10 ToV 0po e deiktn i+1 €yovpe:
2i42 2 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. Zégog, N. Momacmépov Tpoypappariopss HAektpovikey Yrokoyiothy 189 5. Zégog, N. Tarasmopov Tpoypappamiopsg HAektpovikev Yrokoytotey 190
Avoadpoun (1) Avadpopn (i1)
& Avadpopkég d1ad1Kacieg ] GUVAPTACELS: & [apddetypa: mapoyovtikd (cuvéyeia)
OVTEG TTOV KOAODV TOV EVTO TOVG function fact(n : integer) : integer;
To apykd TpoPANUe aviystatl oty begin

¢ , PX ,p,B iy , ¥ n, if n=0 then fact :=1
emiluon evog 1] TEPIGGOTEPOV LKPOTEPDV else fact := fact(n-1) * n
TPOPANUATOV TOL 1310V THTTOL end

¢ [lopadetypo: mopayovTiko TPOYPOap KOAEL fact (3) ovuveyilet...

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

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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fact (3) KoAel fact (2)
fact (2) koAel fact (1)
fact (1) KaAiel fact (0)
fact(0)

EMIOTPEPEL 6
EMOTPEPEL 2
EMOTPEPEL 1
eMoTPEPEL 1
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Avoadpoun (111) Avadpopn (1v)
& ApBuoi Fibonacci @ AVTOG 0 OVAOPOUIKOG VITOAOYIGHOG TV
e Fy=1, F=1 apBpadv Fibonacci dev etvat amodotikdg
o Fp=F,*F, ,VneN fib(5)
€ Avadpoikr] GuVEPTNGT VITOAOYIGHOV ~TTT—
fib(4) TT—
function fib(n : integer) : integer; o PG
begin o T~ -~ ~
if (n=0) or (n=1) then fib{3) !il)f.i] fib(2) fib(1)
fib := 1 N U
else fib(2) fib(1) fib(1) ib{0) fib(1) fib{0)
fib := fib(n-1) + fib(n-2) T
end fib(1) fib{0)

X. Zéggoc, N. Tanaombpon Tpoypappatiopos Hrextpovikdy Yrokoyiotay 193 3. Zayoe, N. Tlamacmopov Tpoypappaniopog Hiektpovikay Yrokoyotov 194
Avaodpoun (v) Avaopoun (vi)
@ Méyiotog Kovog dlonpétng & Xuvéptnon Tapdpota e Tov Ackermann

o Avadpopikn vAomoinon Tov aiyopifpov z(i, j, 0) = j+1 z(i,0,1)=1i
tov Eurheidn 2(3,0,2)=0 2(i, 0, n+3) =1
function gcd(i,j : integer) : integer; z(i, j+1, nt+1) =z(i, z(i, j, n+1),n) , Vi, j,neN
begin
if (i=0) or (j=0) then gun_ction z(i,j,n integer) integer;
iz id4s egin
gc‘f‘l =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)
end
X. Zégog, N. Momacmépov Tpoypappariopss HAektpovikey Yrokoyiothy 195 5. Zégog, N. Tarasmopov Tpoypappamiopsg HAektpovikev Yrokoytotey 196
ApoBaio avadpoun Ta&ivounon (1)
function f2(n:integer) :integer; forward; 0Mé9050§ (pl)GOO\)\i&lg (BubbleSort)
function f1(n:integer) :integer; ue é)\'S'YXO 8\/(17\,7\.(1}/0')\/
begin
if n=0 then f1l := 5 i:=0;
else fl1 := f1(n-1) * £2(n-1) repeat i := i + 1; noswaps := true;
end for j := n-1 downto i do
. . . if a[j] > a[j+1l] then
func_:t:l.on f2 (n:integer) :integer; begin swap(a[jl,alj+11);
begin noswaps := false
if n=0 then £f2 := 3 end
else f2 := fl(n-1) + 2*£f2(n-1) until noswaps
end

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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& 211V KOADTEPT TTEPINTOGCT] OTALTOVVTOL
O(n) ovykpioeig, otn xewpdtepn O(n?)
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Ta&wvounon (11)

& TaZwounon pe cvyydvevon (MergeSort)
o Alp®d v axoiovbio Twv aplBudv ce 600

Tagvounon (111)

& Tagwvounon pe cuyydvevon

procedure mergesort(var a : list;

uépn o . f?' }a.: 1nte?er);
i i ., . var b : list; i, mid : integer;
o Mg avadpopukéc KANGELS, Ta&vopud to 500 begin
£pon aveEdptnTo if fa<la then
Hepn ; P , , , begin mid := (fa + la) div 2;
o Zuyx@ved® Ta 00 Ta&vopmuéva pépn mergesort(a, fa, mid);
4 ’ 4 mergesort(a, mid+l, 1la);
02’[1’] AEWPOTEPT TCSPUI’E(OGT] QTALTOVVTOL nerge(a, a, b, fa, mid, mid+l,
O(n log n) ovykpicelg la, fa, la);
for i := fa to la do a[i]:=b[i]
end
end
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Ta&vounon (iv) Ta&ivounon v)
& Xvyydvevon @ Zuyydvevon (cuvéyeln)
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);

£, Zios, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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Ta&wvounon (vi)

4 Omotoodnmote alydpiBpoc TaEvounong #
apBpav ypeldletor tovAdyiotov O(n log n)

)
ovykpioelg
I < Xz
—
— T—
Tz < Ty Ty < T3
— ~ ~ \
Ty, T2, T3 T < T3 T < Ty T3, L3, Ty
— \\ — /\\
L1, Ty, T L3y Tpy Ly Tz, Ly, T3 T3, L3,

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy

203

Ta&ivounon (vii)

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

& Awpépion (partition)
emloy 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],al[jl); i := i+l; j := j-1
end
until i > j
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Ta&wvounon (viii)

& X¢ K40 Prpa e Stopéprong

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

‘ <x ‘Zx‘ ‘<x‘ >x ‘

p i— —3J q

& Metd ) dapépion

<x|[>x] >

‘ <x X ‘
P j|li q
pnépog 1 pnépog 2

Teyxvoloyia AoyiouiKov

& Software engineering

& Avamtuén Aoyiopkob mov vo eEacearilet:
o TOPASOCT) HEGU GE TPOSIAYEYPOLLUEVOL
XPOVIKE Opta
e KOGTOG HEGO GE TPOSLAYEYPAUUEVO OpLoL
o KOAN TOLOTNTO
o alomotia
o duvath Kot OyL damavnpn GLVTHPNON

& Movtéla kokhov (oG Aoyiopikod

3. Zéyog, N. Tlamaomopov TTpoypappetiopds HAEKTpOVIKGY YoAoyioTthy 205 . Ziyog, N. Tlaracmopov TIpoypappatiopog HAEKTpovIKdY YroAoyioTéy 206
L4 4 : /4 é ..
Movtélo Tov KaTappaKTN (1) Movtélo Tov KOTapPAKTN (i1)
\ "]
Anaithosi and 1 Kwdikonolnon kat v
To oloTnua exkafdapuon
AaBav B
Emuaipuwarn N YXOG povabag \
Anaithoeig and 1 e ) Zuvévan %
To AOYLOpLKG 5
Emuaipuwon -\ Enahfieuon \,
MpokaTapkTLKR m = EALyXos nia vII
oxedlaon = o npokeiToupyla
E i \ _ = i Eleyyog ouoThipateg \ __':_ ..... -
AenTopepis v Aeitoupyla ka VI
oxedlaon ouvTrpnen
Enahificuom Enave
L3

£, Zios, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy 207

X. Zégog, N. Tanaomopov Tpoypappariopdg Hhektpovikey Yrohopotev 208

[Tépacpa mapapétpov, epPéieia (1)

& DOAMOGLLO VTOTPOYPOUUATOV:
VITOTPOYPALLLATO TEPLEXOVLV GAAL
VIOTPOYPALLLLOTO,

# ZVykpovor ovoudtov: To idto ovopa
dNAOVETAL G TOAAG VTTOTTPOYPELLLOTOL

& Kavoves eppéretoc: eEnyovv kébe dvopa
OV EULPAVICETOL GTO TPHYPALLLLO GE TTOL0L
dMhwon avticToyel

& [evikd kot Tomukd ovopata
& [lopapeTpot IOV Ko petafAntdv

£. Zéggo5, N. Tanaomdpov Tpoypappatiopss Hiextpovikéy Yrohoyotov 209

[Tépacpa mopapétpov, epuPéreia (11)

& Kavovec euPédetog g Pascal
o EVOTNTO: TPOYPOLLLLE 1] VITOTPOYPAULLLLOL
e 01 EVOTNTEG ElvaL SUVATOV VO TEPLEXOVV
aAAeg evOTNTEG
KOs dvopa opileTon og Kdmoo evoTTOL

o guPéleta evog ovopaTog gival 1) EVOTNTO HEGO
oV omoia opiletan, alda:

o 1 eUPérela EVOC OVOUOTOG dEV TTEPIEYEL TUYOV
£vOTNTEG OTOL TO Ovopa ovTtd emavopiletal
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[Tépacpa mapapétpov, epféiela (111)

& llapdostypo

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

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdv Yroloyiotdv
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[Tépacpa mopapétpov, epuPéreta (1v)

& [lopaderypa, ektéleon pe To yEpL

1
— 1.P1: a b [
P a b c d
1 1
10
100
1000 I
20 2P1: a b [
11 11
22 10
21 31
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[Tépacpa mapapétpov, epuPéieia (v)

& [lopaderypa, ektéleon pe to yépt
(amoterécpota)

1 10 100 1000

12 11 1 20

Qutput: 11 10 100 20
31 21 10 22

11 21 100 22

[Tépacpa mopapétpov, epuPéreta (vi)

€ XNUEIDCELG — TOPATNPNOELS
o gMOVOANYN NG AEENG var

procedure p(var r, s
var done

integer;
: boolean) ;
e OT1 MOTO TOV TOPAPETPOV EXLTPETOVTOL
HUOVO avayVEOPLGTIKE TOTWV

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 ATOPEVYOVTOL TOPAUETPOL TIHDV array
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Enelepyacia keipévon (1) Enelepyacia kelpévov (i1)

& AdPoopo Ko eneepyacio OA®V TOV
YOPOKTPOV TOV TEPEXOVTAL GE £V APYELD
while not eof (fil) do
begin read(fil,ch); process(ch) end

& AdPacpa kot eneEepyacio OAwV TV
axepaimv mwov TepiEyovtal oe va apyeio

read(fil,i) ;

while not eof (fil) do

begin process(i); read(fil,i) end
& H cuviptnon eof emiotpépet true av

@TacoE 6TO TEAOG TOL apyEiov

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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& llapddetrypa 1: Tpdypappio Tov
« Ol0Padet éva keipevo and to apyeio FIL
o HeTpdel TOV aplBUd TV YOPUKTAPOV KL TOV
aplOpd TOV YPOLUOY
« Vtoloyilel To LEGO OPO PNKOVG YPAUUNG

program tp (input, output, FIL);
onlaaoeis ;
begin
TTAOG KoL 00NYiES ;
emelepyaocio KeWEVOL ;
TOPOVCIOCH TWV ATOTEAETUATWV
end.
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Enelepyacia keipévon (111)

& Ilapaderypa 1: emelepyacio keyévon

apyiKomoinon ;
while not eof (fil) do
begin
emelepyooio OGS YPOUUNG ;
linecount := linecount + 1
end

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

. Zdyog, N. IHanacmdpon TIpoypappatiopds Hiektpovikdv Yroloyiotdv 217

Enelepyacia keipévon (1v)

& [lopaderypa 1: apykonoinon

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

& llopdderypa 1: mapovciaon onoTELEGUATOV

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

X. Zayog, N. Ioamasmopov TIpoy op6¢ Hrextpovikdv Yok
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Enelepyacia keipévon (v)

& [opaderypa 2: TpodypapLpL TOV
« daPalet éva keipevo amd T0 TANKTPOAGYIO
o petpdel Tov apliud TV YopaKTHP®YV, TOV
apBud Tov Aé€ewv kot tov aplfpd tov

Enelepyacia kelpévon (vi)

& lapddetypa 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 EVIOMIGLLO auudToOv while not eoln and letter(ch) do
* p_n ny HO YPOpp 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
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Enelepyacia keipévon (vii) Enelepyacia kelpévov (viii)

& [opaderypa 3: TpodypappLa TOV
« daPadet éva keipevo amd to apyeio FIL
o LETPAEL TIG GLYVOTNTEG EPPAVIONG AéEeV
pe unkog amd 1 péypt 20
o gueavilel ta amotedéopata ©g e&NG:

words of length 1 6 Kkkkkk

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

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

function letter (ch : char) : boolean;
begin
letter := (ch>='a') and (ch<='z')
or (ch>='A') and (ch<='Z"')
end;
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Enelepyacia keipévon (1x)

& Ilopaderypa 3 (cuvéyewn)

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

Enelepyacia keipévon (%)

& 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;
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Enelepyacia keipévon (x1) Enelepyacia kelpévon (xii)

& Metatponn kepalainv og pKpd

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 [Kp®OV GE KEPOAIN, OLLOTmG
if (ch>='a') and (ch<='z') then
uppercase := chr(ord(ch) - ord('a')
+ ord('A'))
else uppercase := ch

£, Zios, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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@ Evpeon epodviong AéEnc-kiedtod

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

(* éoto i 70 PAKOG NG YPOUUNG *)
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')

%, Zégog, N. Mamaomdpov Hpoypappanionds Hrextpovikdy Yrokoyiotéy
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Svpuporocelpég (1)

€0 tnog string opilel akolovbieg
Yook PV (GLUPBOAOGELPES)
®llpocoyn: dev opiletan otn Standard Pascal

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

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

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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Yvpuporoocelpég (i1)

& Z0yKplon pe Aegkoypaeikn] dtataln
'ding' < 'donut'
& [Ipokabopiopéves GuVAPTAGELS Kot
dwadikacieg yio cupporocelpéc

strlen WKOG GLPOLOGELPAG
strpos avalnton o€ cuuforocelpd
+ GLVEVOOT GLUBOAOGEPOV
str TUN A GUUPOLOGELPAG

strdelete dl0ypo@n TUAHLATOS GUUPOAOGELPAG
strinsert <&loay®YN HEGA G GLUPOAOGELPE
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Yvpporocelpéc (111) YvpPorocelpic (1v)
& Mnjog cupforocelpdc & Tunuo copporocelpdc
s := 'abcdef'; n := strlen(s) sl := 'abcdef'; s2 := str(sl, 3, 2)
6 'ed'
& Avalnon og cvpPorocelpd & Awypopn] TUNULOTOG GUIPOAOCELPAG
sl := 'It is raining'; s2 := 'rain'; sl := 'abcdef';
n := strpos(s2, sl) s2 := strdelete(sl, 3, 2)
7 "abef"
# Zuvéveoon cupforocelpdv & Ewayoyn péoa og ocvpfoloceipd
sl := 'abc'; s2 := 'def'; sl := 'abcdef'; s2 := '123';
s := sl + s2 s := strinsert(s2, sl, 3)
'abcdef’ 'abl23cdef’
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Yvpuporocelpég (v) Eyypapéc (1)
& [opaderypa @& Eyypaoen (record): Sopnuévn petafinty
program AB(input, output); Tov omoteleitan amd TANB0g EMUEPOLG
const A = 'Type in a string: '; , , , ,
var N : integer LETAPANTOV TOOVHS SLOPOPETIKMY TOTMV
begin Al, A2 : string[80]; & O empépovg petafintéc Aéyovron nedia
write (A); readln(Al); Kot pEpovv Eeymplotd ovopato
A2 :=''; ,
for N := strlen(Al) downto 1 do ’ZUVTO@]‘I
A2 := A2 + str(Al, N, 1);
writeln('the reverse of ', Al); record_type
writeln(' is: ', A2); —-(rccord)—-| fields }—@—
if Al = A2 then
writeln('palindrome')
end.
3. Zéyog, N. Tlaraomopov Tpoypappariopog Hrzxtpovikdy Yrokoyotdy 231 5. Zayog, N. Tamaomdpov Tpoypappamiopég Hrextpovikdy Yrohoyiotdy 232
Eyypagés (i) Eyypagéc (iii)
) _ & Topadetrypo

(
A S OO T FO—
["O J ‘
N I Y,
L

Tpoypappatiopss Hiextpovikéy Yrohoyotov 233

£. Ziyos, N. Haraomdpov

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) Eyypoagic péoca o€ eyypagis (v)
A type DateRecord = record
& [lopaderypo day - 1..31;
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.grade[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 ¢ Owovopio oty TPOCTELAGT TOV TESIOV

re, im : real B
end; gyypagwv

function cMult(x,y:complex) complex; 021')\/1;(12;1']
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 —{withH variable do )—-' statement }—-
function cNorm(c complex) real; [
begin ——{::}—~/

cNorm := sqrt(c.re*c.re+c.im* c.im)
end
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Evtoln with (i1) Eyypagéc pe mapoariayég
& [opaderypa & To medio emonpavong kabopilel mowa medio

function avg(s : StudentRecord) real; Oa vépyovv e i EyYpoPN

var sum, i integer; ,
begin & Ilopaderypa

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 otoyeia Tovg TPEMEL Vo VKoLV GE €val
GYETIKA KPS TOKTIKO TOTO

& [opaderypa
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];

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdv Yroloyiotdv
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Xovora (11)

& llpateic pe cvvolra
o EAEYYOG LEAOVG GUVOAOL in
o évoom
o TOUN *
o Jl0pOpaL
e 1GOTNTA KO OVIGOTITO = <>
o GYECELS VTOCLVOLOV < > <= >=

£. Zégog, N. Tanaomopov Tpoypappationds Haektpovikav Yrohonotev
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Apyeia (1)

& Apyeio (file): dounuévn petafanty mov
amoteAgiton amod
o petofAntd minbog otoryeiov
« TOV 1610V TOTOV
o amobnkevpéva To éva pHeTd To Ao
o GUVIHOMG GTNV TEPLPEPELOKT] LVIUN
(m.x. oto dicko)
& [opaderypo
program students (input, output, £f);

var £ file of StudentRecord

£, Zios, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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Apyeia (ii)

& AnoOnkevtikn petapint (buffer)
£4 70 TpéYOoV GToKElo ToV apyeiov
o Gg mepinTon apyeiov 16660V
70 otoyeio mov poMg dePdotnke
« og mepintoon apyeiov e£650v
70 oTotKEl0 TOL TTPOKELTAL VAL YPOPEL

& Avotrypo kot kKAeiowo apyeiov
reset (£f) rewrite (£f) close (f)

%, Zégog, N. Mamaomdpov Hpoypappanionds Hrextpovikdy Yrokoyiotéy

Apygia (iii)

& Agitovpyieg €10600v koL e£600V
get (£f) put (£f)

& AiPacpo Kot ypayipo
read(f,x) = begin x := f*; get(f) end
write (f,x) begin f* := x; put(f) end

&'Eleyyoc téhovg apyeiov
eof (£f)
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Apyeia (iv)

& Ilapaderyna

program fileSqgrt(input, output, £, g);
var £, g : file of real;
X : real;
begin
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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Apyela (v) Apyeia (vi)
& Ilapdoderypa & [lopaderypa (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.
¥. Zéog, N. Tlamoomopon Tpoypappationds HAektpoviky YTohoyiotdv 247 . Zégog, N. Tlamaomdpov Tpoy 16116 HAEKTpovIKGY Y70 8 248
Apyela kelpévov (1) Apyela keyévoo (i1)

& Tomog text 1oodvvopei pe file of char
@ X710 TEAOG KAOE YpapUG VITAPYEL £vag
€101KOC YOPOKTNPAG TEAOVS YPOLUNG
o av dwPaoctel, aviikadiotatot and Kevd ' !

&'Eleyyot Téhovg ypapung Kot téAovg apyeiov
eoln(f) eof (f)

&[0 elcodo kot €000, pmopovv va
YPNOULOTOM OOV 01 TUPUKAT® SLodIKAGTIES

& [apdderypa: pétpnon apdpov ypopuudv
KO YOUPOKT 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 (£f) read(f) lines := lines + 1
writeln(f) readln (f) end
3. Zéyog, N. Tlaraomopov Tpoypappariopog Hrzxtpovikdy Yrokoyotdy 249 5. Zayog, N. Tamaomdpov Tpoypappamiopég Hrextpovikdy Yrohoyiotdy 250
Apyela kelpévov (111) Apyela keyévoo (iv)

& [Topaderypa (cuvéyeia)

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

end.
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& [apddetypa: avtypaen T@V TEPIEXOUEVOV
evog apyeiov dV0 QopEc dladoyKa
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 kelpévov (v)

& [opaderypa (cuvéyeia)

Aaygipion g pvnung (1)

& XToTIKEG LETAPANTES: YEVIKEG 1| TOTTIKEG

readln (£f) ; e 0 YMPOG GTN LV OOV TOTOBETOVVTOL
writeln(g) deopevetal kdbe popd mov Kakeitar n
end; gvotnTa 610V dNAdVOVTOL KO
close(f) S . 4 A
end; AmodeoUEVETAL GTO TELOG TNG KA ONG
begin & Avvopikég petapantég
rewrite(q); e 0 XMPOG 6T LV OTov TomoBETOVVTOL
copyonce; deopedeTan Kot 0modECUEVETOL SUVOLIKAL,
copyOnce; , , ,
close(g) dMAadn e PPOVTIOO TOV TPOYPUUUATIOTN
end. o 1] TPOOTEAAGT GE SVVAIKEG HETAPANTES
yivetar pe ) ypnon dektav (pointers)
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Awyeipion g pvnung (11) Asgikteg (1)

& Me 1 fonBeto TV SuvapK®y HETAPANTOV
VAOTOLOVVTOL SVVOLKOL TOTTOL SEGOUEVMV
o oLVOEdENEVEG AoTEG,
o 3évTpa, YPAPOL, K.AT.
& [I\eovektnUoTo TGV SUVOUIK®OV TOTMV
o LTOPOVV VO TEPLEYXOVV OTEPIOPLETO TAN00G
otoyyeiov (av o emrpémel 1| Sbéoiun pvnn)

o KOTO1EC TPAEELG LAOTOOVVTOL OTOJOTIKOTEPOL
(.. TpocONKN Kat Staypar 6ToKEIOV G
evolqueon Béon)

£, Zios, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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& Aciktng (pointer): 1 dievBvvon Luog
TEPLOYNG TNG UVIUNG OOV PpioKeTal Lo
SuvopKn peTofAnT

& Ilapdaderypo

var p : “integer;

Pl ]

(* odciktng p tomobeteiton va deiyvel oe
KOO0, aképoito SUVOLLKT HeTafint *)

pr = 42;
writeln(p”® + 1)
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Agikteg (i)

@ Kevog deiktng (nil pointer): 101kn Ty
deiktn mov de deiyvel movbeva

PEj_

& llopdderypa

var p : “integer;

p := nil
@& AToryopevETAL 1] TPOCTEANGT] TNG LVING
UEG® €VOG KEVOD OEIKTN

p := nil;
writeln (p*) AaBog!
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AvvoapiKn Tapay®PNon HVIHNG

® Aéopevon
o OMpovpyio oG véag Suvotkng HetaPAnTrg
var p : “integer; p
new (p)

& Amodéapevon

o KOTOGTPOPT] HI0G SOUVOUIKNG HETAPANTAG
oo P
dispose (p)
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20vOeteg dSuvokég peTaPAnTég (1)

& [lopaderypo

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

var p : nodeptr;
new (p) ; p| 1 #
p".info = 42; ’71

p~.next := nil =

TIpoypappatiopds Hiektpovikdv Yroloyiotdv 259

X. Zayog, N. IHamoomopov

2OvOeteg dSuvopkég peTaPAnTEG (11)

& [lopaderypa (cuvéyeia)

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

Eexpépaotot deikteg!

£. Zégog, N. Tanaomopov Tpoypappationds Haektpovikav Yrohonotev
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Agikteg kat avdbeon (1)

# AvdOson Sektdv P | | 42

q:=p
a| —F— 7

o[ ®
pv
T u%

Agikteg ko avdBeon (i1)

e

& AvéBeon Tinomv

qA .= PA

al| —FH 7

o[ o

TPV
},l$

al 1 «

okovidto! okovmidia!
¥. Zéyog, N. Tlanaomopov Tpoypappatiopds HAEKTpoviKéy Yrohoyiothv 261 . Zéyog, N. Tlanacmopov Tpoypappatiopds Hiektpovikay Yrohoyiotéy 262

2uvoedepéveg AMoteg (1) Yuvoedepéveg Aoteg (i1)
& Elvat ypopukég datdéelg # EvkoLhdtepn mpooHnkn otoyeiov
& Kdé0e xoppog mepiéyet: o TPV

o KOO0 TANPOQOpPia L [ ] i

o £V0, GOVOEGUO GTOV EMOUEVO KOUPO =
# O televtaiog kKOUPOG ExeEL KEVO GUVOEGHO neth

L]

1Hj:_
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2uvoedepéveg AMoteg

@ EvkoAdtepn Oloypagn otoyyeiov

o TPV

o LETA

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdv Yroloyiotdv
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Yuvoedepéveg AMoteg

(iv)

& TOmog KopPov cGuvdedepnéving AMotag
type nodeptr =

nodetype = record
info integer;
next : nodeptr
end

& Mo cvvdedepévn MoTa TapLoTAVETOL
ouvNO®G e £va SEIKTN GTO TPMTO TNG
ototyeio

var head : nodeptr

£. Zégog, N. Tanaomopov Tpoypappationds Haektpovikav Yrohonotev

= “nodetype; «—— npwbvcrtepo!

266

(v)

2uvoedepéveg AMoteg

& [Topaderypa KaTaoKev g AloToGg

Yuvoedepéveg Aoteg

)

& apdadetypa (cuvéyela)

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

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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print (p”.next)
end
end

Tpoypappamopss Hrextpovikoy Yrohoytotoy

%, 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.

X, Zéygog, N. Tomaomopov Tpoypappatiopos Hiektpovikév Yrohonotédv 267 . Zéyog, N. Manacmopov Tpoypoppatiopss Hiektpovikay Yrokoyiotdy 268
Yuvdedepéveg Aoteg (vi) Yuvdedepéves AMoteg (vii)
& Extonwon Aiotog # Extonoon Alotog pe avoadpopn

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 AMoteg (viii)

& Extinwoon Aotog avtiotpoea e avadpopn

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

nodeptr) ;

[ToAvmAokdtn Tl (1)

¢ Kootog ¢ extéheonc evog aiyopifpov mov
EMADEL KATO0 TPOPANLLOL, GUVOPTNHCEL TOV
pey€0ovg Tov TPoPANATOG
o XPOVOG: 0plOUOG LTOAOYIGTIKAOVY PrpdTmv

o X®POG: OTOTOVUEVO PEYENOG PVANG

dend @ ZUVOpTHOELG TOAVTAOKOTITOG
en
o Oetikég ko avEovoeg
eny. f(m)=nn-1)/2
3. Zégog, N. Tomacmopov Tpoypappatiopss HAEKTpovikéy Yrokoyiotdy 271 3. Zéigog, N. Tlaraombpov Tpoypappariopés Hrektpovikiy Yrokoyiothy 272
[ToAvmhokdTTaL (i1) [ToAvmhokdtnTa (1i1)

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

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

£, Zios, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy 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 = nO() ,
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 tedevtaio, Pyaivel TpmTo

«— KopLeM (top)

«— Paon
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>10iPeg (i1)

€ ApnpMUEVOG TUTTOG SESOUEVDV
« Opiletal o TOmOG stack mOL VAOTOEL
m otoifa (axepainv apBudv)
o OpiCovtar ot amapaitnteg mpacelc:

*empty 1N Gdewa oToifa
e push TPOGHNKN GTOLYEIOV GTIV KOPLOT|
*pop agaipeon otoyeiov amd Ty Kopven

o O 1p6mOGg VAOTOINGNG TV TOPUTAVE JEV
EVOLOPEPEL 0L TOVG OV Bl TOL YPNCILOTOLGOVY

o Tét0101 TOMOL Aéyovtan agnpnuévol (ATA)
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210iPec (111) X1oiPec (1v)
# Ylonoinon pe mivoko & [1pocOnkn 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
& Adewn otoifa
function empty stack;
begin
empty.top :=1
end
X. Zéyoc, N. Tlaraomopov Tpoypappetiopds HAEKTpoviKdy Yrohoyiotev 277 . Zéyog, N. Tlaraomdpov TIpoypappatiopués HAEKTpovikdv YroAoyiotéy 278
>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

£, Zios, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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@ Y)lomoinon pe arid cuvdedepévn Mota

top

%, Zégog, N. Mamaomdpov Hpoypappanionds Hrextpovikdy Yrokoyiotéy

280

>10iPeg (vii)
® Y)omnoinon pe amhd cuvoedenévn AMota
type node = record
info integer;
next “node
end;
stack = “node
& Adeto otoifa
function empty stack;
begin
empty := nil
end

Tpoypappatiopss Hiextpovikéy Yrohoyotov

£. Ziyos, N. Haraomdpov

281

>10iPeg (viii)

# [IpocHnkn otoryeiov

procedure push (var s stack,

data 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;
begin
if s = nil then
nonempty := false
else begin p := s;
data := s”.info;
s := s”.next;
dispose (p) ;
nonempty := true
end
end

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdv Yroloyiotdv

283

Ovpég (1)

¢ First In First Out (FIFO)
0,71 paivel TpmTo, Pyaivel Tp@TO

@: ?OOOO O? ﬁ

UTpOoTE micw
(front) (rear)

KEQUAN
(head)

ovpa
(tail)

£. Zégog, N. Tanaomopov Tpoypappationds Haektpovikav Yrohonotev
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Ovpég (i)

& ApnpnLéEVog TOTTOG dEdOPEVDV
o Opileton o TOMOC queue OV VAOTOLEL
™V ovpd (axepaiov apBudv)
o Opifovtar ot amopaitnteg Tpaseis:

*empty 1 Gdeto ovpd
* enqueue TPocHiKn GToLKEloV GTO TEAOG
= dequeue apaipeon otoyeiov amd TV apyn
e isempty £LEYYOG Y10l GOELDL OVPG

£, Zios, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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Ovpéc (1i1)

@ Y)lomoinon pe arid cuvdedepévn Mota

front rear
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Ovpécg (iv)

® Y)omnoinon pe amhd cuvoedenévn AMota
type node = record
info : integer;
next : “node

end;
queue = record
front : “node;
rear : “node
end

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

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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Ovpéc (v)

# [IpocHnkn 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) Ipoppkég Moteg (1)
& Agpaipeon ctoyyeiov & ['evik) popen amié cvvdedepévng Aiotog
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
X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdv Yroloyiotdv 289 X. Zayog, N. Ioamasmopov TIpoy op6¢ Hrextpovikdv Yok 0 290
[pappicéc Moteg (i1) I'pappikéc Moteg (1i1)
¢ Ewsayoyn oto téhog # Ewayoyn petd tov koéppo 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 =
¥. Zéyog, N. Tlanaomopov Tpoypappatiopds HAEKTpoviKéy Yrohoyiothv 291 . Zéyog, N. Tlanacmopov Tpoypappatiopds Hiektpovikay Yrohoyiotéy 292
[poppkég Moteg (iv) I'poppkég Moteg v)
& Awrypon] Tov kOpPov petd tov p # Evpeon 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)

& Avtiotpoon Aotag

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

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdv Yroloyiotdv
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Ipoppkég Moteg (vii)
& Xuvévoon 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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KvurAikég Moteg

& O gnduevog Tov TeEhevTaion KOUPoL gival
A 0 TPMTOG

£, Zios, N. Taraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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A G cuvdedepéveg MOTEG

@ Avo ohvdeouot o€ kaOs kOpPo, TPOG TOV
EMOUEVO KOl TPOG TOV TPOTYOVUEVO

LT LR

X. Zégog, N. Tanaomopov Tpoypuppamopss Hrextpovikoy Yrohoytotdy 298

AutAG 6VVOESENEVEG KUKMKEC AloTEG

® Avo chvdeouol og kabe kOuPo, Tpog Tov
EMOUEVO KOl TTPOG TOV TPOTYOVUEVO

© O gndLEeVOg TOL TEAEVTAIOD EIVAL O TPMTOG

4 O mtponyoOULEVOS TOV TPAOTOL £ival O
TeAELTOIOG

ﬂIﬂT Hi— L \ﬁ

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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I'pagor (i)
G=(V,E)

¢ pdgog 1y ypdonpa (graph)
e V. X0Ovolo kOpPov 1} Kopuedv
o EX0Ovoho akpdv, dniadn Levydv kOupov
& lapdaderyna
V=1{123,45,67}

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

& ['pagikn mopdotocn
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Ipapor (11)

& KatevBouvopevog ypaeoc (directed graph)
o Ot axpég eivan dratetaypévo Cevyn
o Mmopovv va vAomonBodv pe deikteg

Avadikd dévpa (1)

# Ewwol ypaopot
™G HOPPNG:

& KdéBe xoppog
€xer0, 112
Todid

@ Pila: o apyikdc
KkOppog Tov
dévdpov

& OVvALa: KOpPot
YOPig ool

X, Zéyog, N. Tlaroomopov Tpoypappatiopss HAEKTpovikéy Yrokoyiotdy 301 3. Zéigog, N. Tlaraombpov Tpoypappariopés Hrektpovikiy Yrokoyiothy 302
Avadikd dévipa (i1) Avadika dévpa (1i1)
& 11\peg # Ylomoinon pe nivoka i
61’)0‘8“(0 o Av évag koupog amobnkeveTon
dévtpo: ot Oéon i oL Tivako, 2i 2i+1
. To. Tod1d TOL arofnKevOVTOL
‘MOV,O 1o ot Béoerc 2i kon 2i+1
KOTOTOTO ;
eninedo pmopel & llopdaderypa /®\
va uny givat all] :='y'; a[7] :='A'; 2 oy
nknpsg a[2] :='d"'; a[8] ="' /}:K\ s
a[3] :='¢'; a[9] :='a'; 4 7
&I\ 00c kKOpBov =n = vyoc = O(l ald) :='p'; a[ld] :='x'; KR
MNYo¢ Kol Yog (logn) a[5] :='e'; a[ll] :='q"'; ® @
a[6] :="'@6' 8§~ 9 10 11
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Avadikd dévtpa (iv) Avadikd dévtpa v)

& Y)onoinon e deikteg

type node = record ‘

info : integer;
left, right : “node
end

info

/
left /

£. Ziyos, N. Haraomdpov

A\
\:ight
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& Adoyion OA®V TV KOUP®V £vOg dEVTPOL
o mpoBepotikn ddtaén (preorder)
v kéOe vodévrpo, mpdTa 1 pila,
HETA TO 0PLETEPO VIOSEVTPO Kol HETE TO OEL0
o emBepatikn Sdtoén (postorder)
yo. KGOe VTOdEVTPO, TPDTO TO APLETEPO
VIOOEVTPO, HeTd To de€Ld kan petd m pio
o evBepatikn| dtdtaén (inorder)
v K6Oe VTOSEVTPO, TPDTO TO APLETEPO
VIOOEVTPO, PeTd 1 pila Kot petd to de&lo

X. Zégog, N. Tanaomopov Tpoypappamopss Hrextpovikoy Yrohoytotoy 306

51



Avadikd dévtpa (vi)

& Awdoyon preorder

1

N

G}
9 10
(0 ® G
l[]
6 7

Avaodikd dévipa, (vi1)

& Audoyion postorder

11

6 10

7 9
OBFONOXO
W& ® W
1 3 4

2

4

3. Zégog, N. Tomacmopov Tpoypappatiopss HAEKTpovikéy Yrokoyiotdy 307 3. Zéigog, N. Tlaraombpov Tpoypappariopés Hrektpovikiy Yrokoyiothy 308
Avadikd dévipa (viii) Avadika dévpa (ix)
& Aldoyion inorder ® Y)omoinon tg didoyong 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 nopandvo dadikacio gival ovadpopikn
° e ° 1 ! & H pn avodpopikn didoyion sivar epiktn
2 4 6 oALd moAvTAoK (threading)
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To Aertovpykd cvotpa Unix (1) To Aertovpykd cvotpa Unix (i1)
#Bell Labs, ~1970 & Andivto ovopaTa
& Aopn tov Unix /

, /etc
« moprvag (kernel) /home/nickie/book home
o @Lo1dg (shell) /home/paul
, , el /etc/passwd —
o Bonbntikd mpoypappata (utilities) ‘paul‘ ‘nlckle‘ ‘passwd‘

& [epapyikd cvotpa apyeiov
o Agvdpikn doun
« 'Evag xatdhoyog (directory) pumopei va mepiéyet
apyeia (files) 7 dGAhovg (vro)KaTardyovg

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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& XyeTiKd ovopaTo

book )
courses/201 book| |courses| tpéyav
./courses/102 Kotdroyog
. ./paul
../../etc/passwd

Z. Zégos, N. Tamasmbpou Tpoypappomopos Hiextpovicdy Yrohoyotov 312
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To Aettovpyikd cvotua Unix (111)

& Octicd otoryeio Tov Unix

LEPAPYLKO GVOTN O OpYEIDV

ToAAOL Xp1OTES GLYYPOVMS (multi-user)
TOAAEG diepyacieg cuyypdvog (multi-tasking)
EMKOLVMVIEG KOL VITOGTIHPLEN SIKTVOL

& Apvntikd otoyeio Tov Unix

KPUTTOYPOPIKE OVOLLOTO EVIOADV
TEPLOPIOUEVT Kol cuvOnuatiky fondela

Xvotpa apyeiov tov Unix

(i)

& Avtypaon apyeiov
cp oldfile newfile

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

& Metovopaoia 1| petaxivinon apyeiov
mv oldfile newfile

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

cp

mv
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Xvotua apyeiov tov Unix (i1) Xvotua apyeiov tov Unix (111)
& Awrypoon| apyeiov rm & Epopdavion minpopopiodv yuo 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 Emiloyég (options)
-1 EKTETOUEVES TANPOPOPIES

& Anpovpyia directories mkdir —a eppoviloviat Kai o Kpuh apyeia
mkdir directory, ... directory, . . .
-t 1agwounomn wg Tpog o YPOVo TPOTOTOINGNG
& Aoypoagn Gogwwv directories rmdir -F  spoavileton o Tomog k&de apyeiov
rmdir directory, ... directory, -d epoaviovror TAnpogopicg Yo &va directory,
& A)lloyn directory cd OY1 Y10l TOL TEPIEYOUEVEL TOV
cd directory -R  OVOOPOLIKY ELPAVICT) TANPOPOPLOV
¥. Zéyog, N. Tlanaomopov Tpoypappatiopds HAEKTpoviKéy Yrohoyiothv 315 . Zéyog, N. Tlanacmopov Tpoypappatiopds Hiektpovikay Yrohoyiotéy 316
[Tpoypappota epappoydv Unix (1) [Ipoypappoata epappoymv Unix (i1)
# Eppdvion manual page man & Epodvion mpotov ypaupov head
man command head file, file, ... file,
whatis command head -10 file, file, ... file,
& Epopdvion mepieyopévav apyeion cat & Eppavion tehevtaiov ypopuuov tail
cat file, file, ... file, tail file, file, ... file,
. , , tail -10 file, file, ... file,
& Eppdvion mepieyouévav apysiov more
avé celida less ¢ [IAnpogopieg y1a t0 idog apyeiov  file
more file, file, ... file, file file, file, ... file,
less file, file, ... file, & Epodvion nuepounviog kot dpog date

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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date
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[poypappata epappoyodv Unix (111)

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

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

& Metaylottiotg C cc

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

Baoum Aettovpyia tov vi (1)

@ AV0 KOTAGTACELS AELTOVPYIOG
e KOTOGTOGT EVIOADV
e KOTOOTOON EICAYMYNG KEWEVOL
€ X1V KOTAGTOON EIG0YMYNG KEWWEVOL

o TNYOIVOVLE LE GUYKEKPIUEVEG EVTOLEG
(my. i, a)

o UTOPOVLE HOVO VO ELGAYOVLLE YOPOKTIPES
€ XNV KOTAOTOOT| EVTOADY

& EncEepyaocio apyeiov keypévon vi * TNYOVOVHE HE TO TAKTPO ESC

vi file, file, ... file * LTOPODHE VO HETOKIVODUAOTE KoL VL 3ivovpe

e " EVIOLEG
X. Zéyog, N. Tlomaomopov Tpoypappetiopds HAEKTpoviKdy Yrohoyiotev 319 . Zéyog, N. Tlaraomdpov TIpoypappatiopués HAEKTpovikdv YroAoyiotéy 320

Baowm Aettovpyia tov vi (i1) Baoum Aettovpyia tov vi (111)
& Metakivnon péoca oe apyeio & Metaxivinon péca og apyeio (cuvéyela)

i1t xatd éva yopoxtipo -+ GTNV 0Py TNG TPONYOVUEVNC 1)

hjkl  (opoing) G EMOUEVNG YPauUNG

w o AEEn Seéid ) oV apyn TG TpoTyobpevng 1

CTRL+F 10 0eMO0 PEeTd TG EMOHEVG TPOTAONS

CTRL+B o GEALdQ TPV 1 :m\;f?g X;]VTT]QHZP(;HY(&U%?/HG N

CTRL+D o1 6&Aidol pETA 116 EToR T)g P er ¢

) . nG OTNV n-0GTH YPOLLUY
CTRL+U U101 oeMOa Tpv . ,
o ) , G oTNV TEAEVLTOI YPOLLLT|
0% oTNV apyf 1 6TO TEAOG TNG YPOHMAG
~ GTOV TPATO YAPOUKTPO TNG YPOLUNG
X. Zégog, N. Momacmépov Tpoypappariopss HAektpovikey Yrokoyiothy 321 5. Zégog, N. Tarasmopov Tpoypappamiopsg HAektpovikev Yrokoytotey 322

Baocwm Aettovpyia tov vi (iv) Baoum Aettovpyia tov vi (v)
# Ecayoyn keyévov & Aaypoen Keypévov

ia E100YOYT] TPV 1] LETA TOV CUrsor x TOV TPEYOVTA XOPAKTPO

IA EIG0YOYN OTNV 0pyN N 6T0 TENOG TG X TOV PO YOVLEVOL YULPOKTIPOL

YPOpUNG dw péxpt 1o TEAOG AEENG
SY ?:lGOfYUJYﬁ ot véa KS’Vﬁ YpauUN KOT® dd OAOKANPNG TNG TPEXOVCOS YPAUUNG
T TAVe Ao TV TpEFOvGa ndd n ypappov apyilovtag and v
r AVTIKOTAGTAOT EVOG YOPOKTIPOL TPéYOVCU
R OVTIKOTOOTACT] TOAADV XOPOUKTIPOV

£. Ziyos, N. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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o Ot Aé€eic kou o1 ypappég mov dtoypapovtot
tonoBetovvtar 6to buffer (cut)
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Baoum Aettovpyia Tov vi (vi)

@ Evpeon cvpporoceipdg

Baoum Aettovpyia tov vi (vii)

& Avtrypoon kot petaxivinon Keévoo

/ xxx  €OPECT) TPOG TAL EUTPOG vy avTrypagn g ypapung oto buffer
?xxx  €0peoN TPOG TA TG (copy) )
nN emopevn e0peon opbng M nyy avTypagh # ypopudv 6to buffer
avtifetng popdg pP EMKOAANOT| TOV TEPLEYOUEVOV TOV
, . buffer kdto 1 Tdveo and v Tpéyovoa
odasononis ot Gasty
-L emovaoyedioo g elovo
vaox 1 TS steoves & AmoBnkevon kat £€£000¢
u aKVPOON TNG TEAEVTAING EVTOANG
. ; , W anobfkevon tov apyeiov
. EMAVAANYT TNG TEAELTOIAG EVTOANG £odoc
., . , :q
J OLVEVOT TG TPEXOVLOOS YPAMHNG 1wq amobnkevon Tov apyeiov Kot ££060¢
LLE TNV EMOUEVN ; ; ,
:q! £€0d0¢ ywpig amobnkevon
X, Zéyog, N. Tlaroomopov Tpoypappatiopss HAEKTpovikéy Yrokoyiotdy 325 3. Zéigog, N. Tlaraombpov Tpoypappariopés Hrektpovikiy Yrokoyiothy 326
Internet (1) Internet (i1)

# Altvo voAoyiotdv (computer network)

& Ovopata kat 61evBVVGEELS VTTOAOYIGTMV
147.102.1.1

‘ntua‘.

« Aievbovon IP

« Ovopa ‘theseas‘ ‘softlab‘

o Unokoylcmg
670 diKTVLO TOV Epyaornptov

@ Hlextpovikd toyvdpopeio (e-mail)
o NAEKTPOVIKT] ToYLIPOULKT dtevbuvon

‘nickie‘ @ ‘softlab .ntua. gr‘

6VOLLLL VTOAOYLETH
1N EMKPATELOG

ovopa xpnoTn

Texvohoyiog Aoyiopikod o VILAPYEL TANODPA EQAPLOYDV TOV
o710 diktvo g T.HM.M.Y. Swxepilovror To nAekTpoviKd T LSpouEio
i o710 diktvo tov E.M.IL.
® ETEle(?LTSng o710 diktvo g EAMGdog
(domains)
3. Zéyog, N. Tlaraomopov Tpoypappariopog Hrzxtpovikdy Yrokoyotdy 327 5. Zayog, N. Tamaomdpov Tpoypappamiopég Hrextpovikdy Yrohoyiotdy 328
Internet (1i1) Internet (iv)

& [1pdcPaon o€ OMOLOKPVGHEVOLS
VTOAOY10TEG (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. Haraomdpov Tpoypappatiopds Hrextpovidy Yrohoyiotdy
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& Metapopd apyeiov (FTP)

o katépacpa apyeiov (download)
UETAPOPE OPYEIDV OO TOV OTOUAKPVGUEVO
VIOAOYIOTH] TPOG TOV TOMIKO VITOAOYIGTH

o avéfacpo apyeiov (upload)
HETAPOPA OPYEIDV OO TOV TOTIKO VITOAOYIOTN
TPOG TOV OMOLOKPVOUEVO VITOAOYIOTY

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

& Hiextpovikd véa (news)
o OlGdec culntnong (newsgroups)
1 ocv{mon cuvNBwc TEPIGTPEPETOL
YOp® amd cuyKeEKPLUEVa BEpata
Y. comp.lang.pascal
o Ol OpGdeS GV TNONG AELTOVPYOVV GOV
TVOKEG AVOKOWVMDGEDV

o KoBévog pmopel va Stofalel TG avoKOVOGELG
TOV AA®V Kot va BAreL TV avokoiveoon tov

(posting)

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdv Yroloyiotdv
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Internet (vi)

& Kovtcopunoho (chat 1 IRC)

o Kaviolo (channels)
1N ov{nnomn meptoTpéPeTal YOpw amd Eva
6¢p0 Kovob evolopépovtog

o givan Opmg cVYypovn, dNAadN yivetal o
GUYKEKPLUEVO ¥POVO Kal dgv Trpeitan apyeio
TV AgyBéviav

o KOOEVOG UTOPEL VL KOKOVEL TOL AEYOUEVO TMV
GAA®V KoL VO «UAG» TIPOG 0V TOHG

£. Zégog, N. Tanaomopov Tpoypappationds Haektpovikav Yrohonotev
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Internet (vii)

& [aykoopog 16tdg
World-Wide Web (WWW)
o éva ouotnpo ovalnInong VIEPLECIKMY
minpopopuwv (hypermedia information)
« 10T00€AIdES (Web pages),
vreppéoo (hypermedia),
ovvdeopot (links),
e&umnpetntég (servers), Kot
nepyntég (browsers)
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Internet (viii)

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

€ldog ovopa 0éom otov
mAnpogopiag  g&umnpetnT eEumnpenm
KOl TPOTOKOAAO
gmuKovVoOVviog

& [apoadeiypata dievbovoemv

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