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Ewcayoym (1)

@ XZkomdg Tov LabnLaTog
« Elcaywyn omnv minpopopikn
(computer science)

» Ewoayoyn otov mpoypappaticpd
niektpovikay vroroyiotdv (H/Y)
« Mebodoroyla adyoplOpkng eniivong
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Ewayoym (i1) Ewcayoym (111)
® AhyopiOpog @ Oyown YAOcso
« Iemepacpévn akorovbio evepyerdv » Xopig T(')GO, 0VGTNPOVG GLVTUKTIKOVG
TOV TEPIYPAPEL TOV TPOTO EMIAVONC EVOC GERIOPLOLON

TPOPALATOG
« Epoppoleton og dedopéva (data)
¢ Ilpoypoppo
o Apipng meptypaen evog akyopibov o
L0 TUTKT YADGGOL 10V oVopdleTan
YADGGO, TPOYPOULUATIGLLOV
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o MeydAn mokvoTnTo, Kol GNULOGLOAOYIKT
Kavo TN TOL
¢ T yAdooa
o AVoTNPOTOTN GUVTAEN KOl GNUAGIOAOY L
¢ 'Adoca TPOYPULLATIGHOD

« Tumikn YA®Goo 6TV omoio LTopovy vo.
TEPLYPOPOVY VITOAOYIGLOL
« Extedéoun amd Evav nAeKTpovikd VITOAOYIoT
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Ewaymyn (iv)
¢ [I\npoeopiky
H\ektpovikoi
VITOAOYIOTEG Mobnparicd
(engineering)
Tyedioon kot Bewpia Kot
KOTOOKELY ovoAuTikn péBodog

¢ Kevtpkn gvvola:
vroAoyopoG (computation)
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Ewcayoym (v)

¢ ITAnpogopikn: pobnpotikoroinen me
HeB0S0A0YIOG TV HNYOVIKOV

Amoutioeig — [popinpa

Ipoduaypapésg

Xyediaon

Y\omoinon

Eumepiog éheyyos — Oswpnrikn enoindevon

Beltiotomoinon

IMolvmhokodmTa (K66T0G TOPOV-0yad®dV)

Texpunpioon

Zvvtipnon

"Evvoteg mov uanpyov Yo TOVG INYOVIKOVS, GTNV

TANPOPOPIKY) TVTOTOMONKAY, TNPAV LOONUATIKY LOPPT],

Apa PLTOPEL KOVEIG VOL ETLYELPTLLATOALOYNGEL LUE OVTES TIG

£VVOLEG (PN OLOTOLDVTOS OTOJEIEELS.
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Ewaymyn (vi)

¢ Agvtepofadiia ekmaidevon
2KomOG: Vo LABELS VO GKEPTEGOL

« H Eukkeideio I'ewpetpio (pe t Pooikn didaktikn g adio)
amovclalel amd To TPOYPOLILO CTOVOMY £3M KoL YPOVIa.
Amotéleopa: Onmg eidape Kot oTig TaveAAnvieg e€etdoelg
divetar £ppaocn oty amootifion avovsiny Bempnudtoy Kot
YVOGEMV SL0POPIKOD KO ATEWPOTTIKOV Aoyiopod. H
KOVOTNTO LOONHOTIKNG EN{AVoNG omAdV 0ALE TPOTOTVTOV
mpoPAnpatov dev mailel poro.
ATOVGi0 YVOGEDY GUVIVOGTIKNG (HETPNON TEPMTOCEDY,
tpiywvo Pascal).
Egpoppoyn tov arootiopévov kavovav;
AlyeBpa: av poom évay 1eketdporto AVKEIOL TOGO KAVEL
107x93 o SuGKOAELTEL TOAD VOl ATOVTIOEL, EVD PVGTKEL
yopilet 6t (o+B)(0—P) = o>

TIpoypappaticpos Hiektpovikdv Yroroyiotdv:
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Ewcayoym (vii)

@ O1 paBntég ayvoodv v Evvola Tov
“amodoTikoy aAyopldpov”

o .Y pobaivouv évo un-amodotikod aiyopiipo
yio v €0peomn tov MLK.A. evd o akyopiBpog
tov EukAeidn amovotalel amd tnv vin

¢ 1lpotaon

» Eloaywyn e Oempnrticng IIAnpopopikiig
o1 devtepoPaduto ekmaidevon yio OAOVS
TOVG podnTég

« Megbodoroyla enilvong TpofAnuaTov pe
oyedioom kat vioroinon alyopifuwmv
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Ewayoym (viii)

¢ TprroPabua exmaidosvon

» H teyvoloyio alrhalel agvaa Kot ypryopa — ta Ogpéito
HLEVOLV

Avtd ta Oepéhia Tpémel va etvar 1 poyOKOKOALL GTNV
TprroPadiio ekmaidogvon: EUEacn oty alyoptOpikn
GKEYT GE OVTIOWOGTOAN LLE TIG TEYVOLOYIKES de&10TNTES
(computer literacy)

Computer science, computing science, informatics
Dijkstra: n Emotiun tov YToloyiotdv )t toon
GY£0M LLE TOVG VIOAOYIGTEG Oom Kot 1 AcTpovopuia pe
0. TNAEOKOTLOL

Primality: onpovtiké enitevypo o€ pio xdpo yopic
VIOSOES
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Ewayoym (ix)

¢ Na pnv Eeyvape 6t
« To va kaveg Aabn eivar avOpdmvo.

« ' va ta kavelg Bdlacoa ypetalecot
vroroyloth!
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Ewayoym (%)

¢ KotaoKew VTOAOYIOTIK®Y UNYOVEV

o ApyondtnTo: VTOAOYIGTIKES HNYOVES,
INYOVIGHOG TV AVTIKVONp®V, KAT.

« 170¢ auwvag, Pascal xou Leibniz,
UNYOVIKEG VTTOAOYIOTIKEG OPLOLOUNYOVES
= GTOLELDOELG aplOUNTIKES TPAEELS

» 1830-1840, Babbage, “ovaAivtikn pnyovi”
= AOYGPOLOL, TPLYOVOUETPIKEG GUVOPTITELS

« 1880-1890, Hollerith, pnyovn pe dudtpnteg
KOPTEG Y100 TNV OVTOUATOTOINGT TV EKAOYDV
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Ewayoym (x1)

¢ Kotaokeun vroAoylotdv

o 1920-1930, Bush, nAektpikn (avoroyikr|)
VTOAOYIOTIKT LYoV = OL0pOPLKEG EEICDGELS

« ~1940, Zuse, niektpovikn| (Yynelokn)
VTOAOYIGTIKY] HIYOVT|
= TPOYPOULLL KOt SEOOLEVA, YWPLOTA

o 1945-1950, povtérlo von Neumann
= TPOYPOULLO KOt FEGOUEVE, OO KOWVOD

o 1950—onpepa, paydaio avémToén g
TEYVOLOYIOG TMV NAEKTPOVIKMV VITOAOYIGTOV
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Ewaymyn (xi1)

¢ Kotaokeun vmoAoyletdv

Ewayoym (xiit)

@ Mnyovikoi VTOAOYIGTMV

1952— main frames IBM 650, 7000, 360 e Tom Watson, IBM, 1945
1965— mini computers DEC PDP-8 O Koouog ype1dletol TePimov 5 vTOLOYITTES
« Gordon Moore, Intel, 1965
1977- personal computers Apple 11 H morvétyee tov ——"
1981 IBM PC hardware oto. o | 160,000,000
I ’ olokAnpwpéva MOORE'S LAW i { 0000000
1983, 1984 Apple: Lisa, Macintosh oo fo
1985— internet Simlacidleror v} e |
5 . kdOe 18 pnveg o L4 -
1990 world wide web > ...
2000— PDA, smartphones, K.AT. L AT .o
6“ http://www.intel.com/research/silicon/mooreslaw.htm
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Ewayoym (xiv) Ewcayoym (xv)
® OgpéEMO TG TANPOPOPIKNG ¢ IIpoypappa tov Leibniz:
« MoOnpatiky Aoyumn Oepelioon TV pLadnpoTIKOV
« ApiototéAng: cuAhoyiopot o YAOGGO y10. OA0 Ton padnuoticd
A  A->B « Beopio
————————  (modus ponens) g ; i
B « ovvemng (consistent) kot TANpNG (complete)
« Eukdeidne: a&liopotikn Bewmpio An=A avtipaon
o Apyéc 200v aumvo, Hilbert ¢I"\doca (Boole, De Morgan, Frege, Russel)
= a&iopa, OedpPnL, TUTIKT ATOdEEN « TPOTACIAKOC NOYIGHOC e,
o KOTNYOPNUOTIKOG AOYIGHOG /)
X. Zéyog, N. Momaomdpov Tpoypappariopss HAKtpovikey Yrokoynothy 15 5. Zéyog, N. Tlaraomopov Tpoypappaniopés Hiektpovikéy Yrohoyiotdv 16
Ewayoym (xvi) Ewcayoym (xvil)
¢ Ocopia € XuVETELDL KOl TANPOTNTO
« XuvohoBewpia, Cantor, Frege € « 1931, Godel, Bsdpnpo pm TANPOTHTOG
« Tlapadogo tov Russel = dev etvar duvatdv va KoTaoKevooTel
e AeA — AgA cuvennc kon TANpNG Dswpia g apOunTicic
i { ] | S } AEA - AEA 3 1936, Turing, arreipn Tavia
7 o(1(1]0
o AlAeg Bewpieg ouvorwy (ZF, kAT.) :(> ”g a@gﬁi“;lugg ; [ [o] 7y [1fol []
undecidable) tpotdoet KepaAr
o Aldec OBewpieg yio ) Ogperinon Tov e rinp 5 e
pobnuatikov (Bewpio cuvaptmoemy, H }X S, stompa
KOTIYOPLOV, K.AT.) IO eSO IO, cAéyxou
« 1920-1930, rpocnddeieg yio amddeén arcoraon)
GUVETELONG
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Ewaymyn

(xviil)

€ Mn TAnpotnTo (incompleteness)
« David Hilbert, 1862-1943
« Kurt Godel, 1906-1978 (aottio)
o Ao&ladng
* Incompleteness: a play and a theorem
* O Ogiog [TéTpog kou 1 ewcacio tov Goldbach
« [Homodnuntpiov
* To xopdyero tov Turing
« Hoffstader
e Godel, Escher, and Bach

Ewayoym (xix)

@ KAddot tng mAnpopopikng
o ALyopiOpot kot Sopég dedopEVMV
« ['AdGGES TPOYPOUUUATIGHOD
o APYITEKTOVIKT] VTTOAOYIGTMV KOL OIKTOMV
o ApBuntikoi kot cupPoiikoi vtoroyiopol
o AgTovpyIKA GLOTILLOTO.
« Mebodoroyia — teyvoroyia Loyioukon
« Bdoeig 6edopévav Kot dtoyeipion TAnpopopLtov
o Teyynt vonpocsvvn Kot popToTiKn
« Emkowovia avOpdmov — vroAoylot

X. Zayog, N. Iamoomopov TIpoypappaticpos Hiektpovikdv Yroloyiotdv: 19 X. Zayog, N. Maraomopov TIpoy, 6 Hrextpovikdv Ymoroyiotd 20
Ewaymyn (xx) IMNwooeg TPoyPUUHATICHOD (1)
¢ Yrohoylotng ¢ Adcca pnyavig
o EMEEEPYUOTNG 0110110 11011011
o pvim devbuvon  evroln

* GLOKEVEG E16000V/EEOO0V
¢ [d16tTeg

o OVTOUATO XOPIC EEVTVAOOL

o LEYAAN TOOTNTO

« aKpifelo oTic TPaelg

£, Zayos, N. Mardomdpov

@ Xvppoikn yAdooa (assembly)
label: add ax, bx
oevbuvon  mpaén dedopéva
¢ 'AdG0Eg YoUMA0D Kot VYNAOD ETTESOV
@ Ylomoinon YAowGGOV TPOYPOLLATIGLLOD
o petayrmttiotng (compiler)
« Oepunvéag (interpreter)

Tpoypappariopss HAKtpovikey Yrokoynothy 21 5. Zéyog, N. Tlaraomopov Tpoypappaniopés Hiektpovikéy Yrohoyiotdv 22
IMNowooeg TPoyPoUUATIGHOD (11) IMNwooceg TPoyPAUHATICHOD (111)

@ Kvpidtepeg YADGGES, 10TOPIKE ¢ Pascal

1950 . lerlaus Wirth (,1971) ’

1960 FORTRAN, LISP, COBOL, Algol, « A\doca yevikoh ckomov (general purpose)

BASIC, PL/1
1970 Pascal, C,

Smalltalk, Prolog, ML, Logo
1980 C++, Modula-2, Ada, Perl
1990 Java, Python, Ruby, Haskell, PHP
2000 CH#, ...
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« Evvoel o cuomnpatikd Kot Sopnpévo
TPOYPOULATIGUO
oC Pazcal
« Dennis Ritchie (1972)
« I'evikol okomov oA YOUNAOTEPOL EMTESOV

» Evvoel tov mpoypappatiopd cuetnudtmy
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Aocknoelg

Aocxnoelg (Pascal)

(i)

void main

#include <stdio.h>

0

PROGRAM Hellol() program Hellol (output) ;
{ begin
WRITELN("hello world"); writeln('hello world')
} PROGRAM Hello2() end. program Hello2 (output) ;
{ begin
WRITELN("hello ", "world"):; writeln('hello ', 'world')
} end.
PROGRAM Hello3() program Hello3 (output);
{ begin
WRITE("hello "); WRITELN("world"):; write('hello '); writeln('world')
} end.
PROGRAM Hello4 () program Hello4 (output) ;
{ begin
WRITE("hello world"); WRITELN(); write('hello world'); writeln
} end.
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Aocknoeig (C) (1) Acknoelg (i1)

PROC hello()
{

£, Zayos, N. Mardomdpov

program Hello5 (output) ;
procedure hello;
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.

Tpoypappatioués Hiextpovikey Yrohoyotay

{ g (e L WRITELN("hello world");
) printf (F g nclude <stdio.h> }
void main () PROC hello()
{ PROGRAM Hello5 () { . .
printf("hello " "world\n"); ; WRITELN("hello world");
#include <stdio.h> hello(); hello()
void main () hello(); hell
Y : _ . °0 helloO} procraM Hello6 ()
i #include <stdio.h>
printf ("helld void main () {
printf ("world { int i;
} printf ("hello world"); FOR(i,1 TO 20) hello();
printf ("\n"); }
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Aocxnoelg (Pascal) (i1) Aocxnoeig (C) (i1)

#include <stdio.h>

void hello()

%, Zéyog, N. Momaomdpov

{ #include <stdio.h>
printf ("hel
} void hello()
. . {
¥°1d main () printf ("hello world\n");
}
hello(); he
} void main()
{
int i;
for (i=0; i<20; i++)
hello():
}




Aocknoelg (111)

int i;

PROC num_hello()
{

WRITELN(i, " hello world");
}

PROGRAM Hello7()
{
const int n = 20;

FOR(i,1 TO n) num hello():
}
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Aocxnoeig (Pascal) (111)

program Hello7 (output) ;

const n = 20;
var i1 : integer;
procedure num_hello;
begin
writeln(i, ' hello world')
end;

begin
for i:= 1 to n do num_hello

end.

X. Zayog, N. Maraomopov TIpoy,

6 Hhexpovikey Yooy

Aocxnoeic (C) (111)

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

void num_hello()

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

£, Zayos, N. Mardomdpov Hpoypappatiopos Hiektpovikdy Yrokoyiotdy

Acknoelg (iv)
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PROC hello()
{

WRITELN("hello world");
}

PROGRAM Hello9 ()
{

int i,n;

"then press <enter>:");
n = READ_INT();
FOR(i,1 TO n) hello():

WRITELN("Give number of greetings ",

Tpoypaupariopds Hhektpovikey Yrohonotey

Aocxnoeig (Pascal) (iv)

program Hello9 (input, output) ;
var i,n : integer;
procedure hello;
begin
writeln('hello world')
end;

begin
writeln('Give number of greetings '
'then press <enter>:');
read(n);
for i:= 1 to n do hello
end.
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Aocknoeic (C) (iv)

%, Zéyog, N. Momaomdpov

#include <stdio.h>
void hello()
{
printf ("hello world\n")
}
void main()
{
int i,n;
printf ("Give number of greetings "
"then press <enter>:");
scanf ("%d", &n);
for (i=0; i<n; i++) hello();
}

Tpoypappariopdg Hhektpovikey Yrohonotev




Aocknoelg

PROC hello()

{
WRITELN("hello world");
}
PROGRAM HellolO0()
{
int i,n;
WRITELN("Give number of greetings ",
"then press <enter>:");
n = READ_INT();
if (n < 0) WRITELN("# is negative");
else FOR(i,1 TO n) hello():;
}

X. Zayog, N. Iamoomopov TIpoypappaticpos Hiektpovikdv Yroloyiotdv:

Aocxnoeig (Pascal) (v)

program HellolO (input,output);

var i,n : integer;

procedure hello;
begin
writeln('hello world')
end;
begin
writeln('Give number of greetings ',

'then press <enter>:');
readln(n) ;

if n < 0 then writeln('# is negative')
else for i:= 1 to n do hello

end.

X. Zayog, N. Maraomopov

Tpoypapparionds HAeKTpovikay Yrohonotey

Aocxnoeig (C)

#include <stdio.h>
void hello()
{
printf ("hello world\n");
}
void main ()
{
int i,n;
printf ("Give number of greetings "
"then press <enter>");
scanf ("%d\n", &n) ;
if (n<0)
printf ("#is negative\n");
else
for (i=0;i<n;i++) hello():;
}

X. Z6370, N. Tlamaomdpon TIpOYPURNUTIGHGG HAEKTPOVIKGY Y TONOTIGTGV

Aoun 1oV TPOYPAUUATOS (1)

PROGRAM examplel ()
EMIKEPAAIOO,

REAL r, a;

onlwoelg

WRITE("Give the radius:
r = READ_REAL();
3.1415926 * r * r;

WRITELN("The area is: ", a); eVIoAég

");

a

owpo = block

5. Zégog, N. Tanaomdpov Tpoypaupariopds Hhektpovikey Yrohonotey
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Aopun tov wpoypdupatog (C) (1)

#include <stdio.h>

int i, j;

void main ()

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

£. Zéigog, N. Tanaomdpov Tpoypappatioués Hiextpovikey Yrohoyotay
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Aopn Tov TPOYPAUUATOG

(i)

¢ Emicenoida TO OVOLLO. TOV TUNIATOS e
i TPOYpéuuaTos mov opilerar - whog.
header ‘ \
m
I n ;. | oﬁal lrcorvz;w;c: |
apxhi | Bédn: meprypdpovy N Ve e b

| T OEIPE, e THY omoio:

| TETPAYW VO KOVTIG:
| . . |
 ypdpovTaL ToL KOVTIC:

| amautody enynon

axpifag éror

ZUVTOKTIKO Oy POLLLLOL
o TEPLYPAPEL TN GUVTAEN EVOG TUNATOG TOV
TPOYPE0TOG

5. Zéyog, N. Tanaomdpov Tpoypappariopdg Hhektpovikey Yrohonotev
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Aoun tov TpoypapUATOC (111)

® AnAdoeilg petafAntov

o LETAPANTN: éva «KOVTD» TNG HVANG TOV
VTOAOYIOTH) OOV Umopel vo amodnkevTel
o TAnpo@opia (€vo 0eG0EVO)

« 0TO TUN L0 ONADGE®V 0pilovpe OAES TIG
UETAPANTEG IOV YPNGUUOTOLEL TO TPOYPOLLLILOL

» Yo kGOe petafint opiCovpe o Gvopd g
Kot Tov TOmo TG, ONAadn To TEFI0 TV duVATOV

Ao Tov TPOYPAUUATOG (iv)

@ Aot Tomol petafAntav

. int oaxéporor oapi1duorl 0,1,-3

« REAL mpayuotikol apifuol - 3 .14

» char XOPOKTHPES ‘a’

« bool Aoyirég TiuéS true, false

¢ AMjA®OT TEPLGGOTEPOV PETARANTOV

iRt i35k

. g & v REAL X,V; char ch;
TILOV TOL UTOPEL 1| LETAPANTA VO TAPEL bodl AR
int i;
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Aoun tov TPOyPAUUATOC (v) Ti onuaivel opho TpoOypoappa (1)

¢ Xopa, block
block

—{ (]

& XyoM0
REAL X,y; /* OL OUVTETAYHEVEQ
TOU KEVTpOU */
REAL r; // n artiva

£, Zayos, N. Mardomdpov Hpoypappatiopos Hiektpovikdy Yrokoyiotdy
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¢ XovtaxTtikng ophoTnTa
o TO TPOYPOULLLOL TPETEL VOL VITAKOVEL GTOVG
GUVTOKTIKOUG KOVOVEG TG YADGGOG
TPOYPOUHATICHOD
¢ ZvvtokTtikd opaipota otny Pazcal
o gueaviCovror 6Ty dgv IKOVOTOLOVVTOL TO,
GUVTOKTIKO O10Y POLLLLOTOL
TopaoOELy oL
( PROGRAM ) example
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Ti onuaivel opBo TpoOypoappa (11)

¢ Nonpatikn opfotnrta
o TO TTPOYPOLLLOL TTPETEL VOL VITOKOVEL TOVG
VOTLLOTIKOVG KAVOVEG TNG YADOCAG
TPOYPOLLUATIGLOD
¢ Nonpatikd cedipate oty Pazcal
o EOQUALEVT YPNOT| TELEGTOV
n = "a" * 3 H
o xpNoN HETAPANTOV Ypic SNAwon
int n, 1i;

n'=1i+ 3;

£, Zayos, N. Mardomdpov Hpoypappatiopos Hrektpovikdy Yrokoyiotdy
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Ti onuaivel opho TpoOypoappa (111)

€ XnHac1oAoyikn opOoTNTOL
» 0TOV TO TPOYPOLLLLO EKTEAELTOL, TTPETEL VOL
Kaver akpiBmg ovtd Tov BELOVLE VO KAVEL
¢ Znuoactoloyikd cpdipato oty Pazcal
« TPOEPYOVTOL OO TV KOKY| oxedioon 1 v
KOKY] VAOTTOINGT TOV TPOYPAUUATOS
» T4 T0. 6PaApaTa ovopdlovrol cuvidms bugs
Ko M dtadikacio Edhenyng tovg debugging
x1 = (-b + fs’qitb*b-ua*c) )/ (2*a); |

i sqrt | 5za1peay ue |
g 70 UNOEV |
3. Zayoe, N. Tamaomdpov Tpoypappanionog Hiextpovikéy Yroroyiotéy 48




Ti onpaivel opB6 Tpodypappa (iv)

€O LETAYAMTTIOTNG UTOPEL VO, EVTOTICEL GE
&va TPOYPOLLLe TV VTTapén
o GUVTOKTIKOV COUAULATOV
o VONUOTIKOV CQOUAUATOV
¢ Tondvel KatdAANAo UNVOLOTE GOAALOTOS
¢ O Tpoypoapuatiotng eivor vtevOvvos yio
« 1 S1OpHwon TV TopaTdvm

« TOV EVTOTIGUO Ko 1 S1opBwon
GNULOGLOAOYIK®OV GOOAUATOV

X. Zayog, N. Iamoomopov TIpoypappaticpos Hiektpovikdv Yroloyiotdv:
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ZUVTOKTIKG 10y PELLLLOTOL

identifier

— letter

7eC0, Kol KEPALOLOL YPOYYUOTO.
elvoi 0109opETIKA!

=
2]

X. Zayog, N. Maraomopov

letter

digit

.l
.'
)

Tpoypapparionds HAeKTpovikay Yrohonotey

AvaBeon tung o€ petafantm

¢ [lopadetypota ovadécemv
ni=-25
pi = 3.14159;
done = true;
Ghu= 'bY;
counter = counter + 1;

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

£, Zayos, N. Mardomdpov Hpoypappatiopos Hiektpovikdy Yrokoyiotdy

"E€0d0g o1y 006vn

(i)

€ ZOVTOKTIKO OBy POLLLLLOL

write_stmt

%, Zéyog, N. Mamaomdpov

Tpoypaupariopds Hhektpovikey Yrohonotey

"E&odog otnv 006vn (11)

®'EEodoc oty 006vn
WRITELN("Hello world!"):;
WRITELN("Hell",

#'EC0d0¢ xwpic alAayn ypoppung
WRITE ("Hel");
WRITELN("lo w",

LFo) wor“, Illd!ll) :

RorldlEE)

£, Zayos, N. Mardomdpov Hpoypappatiopos Hrektpovikdy Yrokoyiotdy

"E€0d0g 61Ny 006vn (111)
®'E&odoc otnv 006vn —
il et 3*x-1 = 17

WRITE("x") ;

WRITE(" = ");
WRITE (x);

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

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

%, Zéyog, N. Momaomdpov

x* (x+1) = 42

3*x-1);

s X*(x+1));

Tpoypappariopdg Hhektpovikey Yrohonotev




"E&od0g oty 006vn (iv)

#'E&odog otnv 000vn e
WRITELN (4, 2); 42
WRITESPLN (4, 2); 666
WRITE(6, 6); 6 66

WRITELN(6) ;
WRITESP (6, 6);
WRITESPLN(6) ;

Eic0d0¢g and 10 mAnkTporoylo (1)

¢ Eico0d0¢ amd 10 TANKTPOLOY10
READ_INT() ;

r = READ_REAL();

c = getchar();

n

¢ Eicodoc amd to mAnKTpoAdylo Kot

oapacpo pEXPL TO TEAOG TNG YPOUUNG
SKIP_LINE() ;

¥. Zégog, N. Tlomaomopon TIpoypappetiondg HAEKTpovikdv YTohoyiotév 55 . Zéyog, N. Tamaomdpov Tpoypappatiopdc Hrektpovikdy Yroroyotdv 56
Eicodo¢ amd 1o mAnkTporoylo (i1) Eicod0¢g amd 10 mAnkTporoylo (111)
PROGRAM examplel () izt 2ot g
{ int first, second, result;
REAL r, a; char operator;
first = READ_INT();
WRITE("Give the radius: "); operator = getchar();
r = READ REAL(); second = READ_INT();
a = 3.1415926 * r * r; switch (operator) {
o e ! case '+': result = first + second; break;
WRITELB(ETING azoarsye o o) case '-': result = first - second; break;
} case '*': result = first * second; break;
case '/': result = first / second; break;
}
WRITELN("The result is: ", result);
}
3. Zéyog, N. Iomaomopov Tpoypappetiopos Hiektpovikv Yrohoyotév 57 . Zéyog, N. Manaomopov Tpoypappatiopos Hiextpovikdv Yrohoyiotdv 58
Emikowovia pe to ypnot (C) (iv) Eicod0¢g and 10 mAnkTporoylo (1v)

¢ [lopdoerypa

#include <stdio.h>

void main()

{
int n, m, sum;
printf ("lpocbétw 5Go axkepaioug\n");
printf ("Adoe to n: ");
scanf ("%d\n",&n) ;
printf ("Adoe to m: ");
scanf ("%d\n", &m) ;
sum = n + m;
printf ("To &Bpoiopa %d + %d eivait: ",n,m);
printf ("%d\n", sum) ;

}

£, Zayos, N. Mardomdpov Hpoypappatiopos Hrektpovikdy Yrokoyiotdy

¢ AmoOnkevtikdc ympog (buffer)
» mopepPoiretan petad Tov TANKIPOAOYIOL
KOl TOV TTPOYPELLILOTOG

» eKel amonkevovTaL TPOGOPIVA TO, OEGOUEVDL
OV TANKTPOAOYEL O ¥PNOTNG UEXPL VL
S1oaoTodV 0o TO TPOYPOLLLD

« M elooyoyn oto buffer yiveton pe o ménpo
TOV TAKTPOL enter

« apywcd o buffer etvor kevog

%, Zéyog, N. Momaomdpov Tpoypappationds Hrektpovikdy Yrokoyiotdv 60




Eicod0¢ amd 10 mAnkTporoylo (v)

PROGRAM additionil()
{
int first, second;
WRITE("First: "); first = READ_INT();
WRITE("Second: "); second = READ_INT();

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

£. Z6i0¢, N. Tamaomdpov Tpoypappationés HAektpovikey Yrohonotay
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Eic0d0¢g and 10 mAnkTporoylo (vi)

¢ llpot ektédeon mopadeiyaTog

FaEst's ' 3.1
Second: 6./
Result: 9

& Aghtepn eKTELEON TTOPAOETYLLOTOG

First: 3 6.
Second: Result: 9

£. Zéyog, N. Tanaomdpov Tpoypapparionds HAeKTpovikay Yrohonotey 62

Eicodo¢ amd 1o mAnkTporoylo (vii) Eicod0¢g amd 10 mAnkTporoylo (viii)
R A D Yoniil ) ¢ IIpdn eKTELEST TAPODETYHLOTOG
{ First: 3.
int first, second; Second: 6./
: A Result: 9
WRITE("First: "); first = READ INT();
SKIP_LINE(); @ AgVtepn EKTEAEST) TAPAOETYLATOG
WRITE("Second: "); second = READ_INT(); Farstizr 3 6d
WRITELN("Result: ", first + second); i::ﬁ?gf gg
}
¥. Zéyog, N. Tanaomopov Tpoypappationos HAEKTpoVIKGY YIoAoyiothv 63 . Zéyog, N. Tlanaomdpov Tpoypappatiopog HAEKTpovikdy Yrohoylotéy 64
ApOunTIKég TOPOUCTAGELS (1) AplBuntikég mopactdoelg (11)
@ Amhéc mOPOCTAGELS ¢ ITapaodetypoto
« 0T00EPEG KO HETAPANTES «1 + 1 — 2 Tonov int
® AThéG TIPGEEIS «1.0 + 2.0 — 3.0 tOmOL REAL
g : «1 + 3.0 — 4.0 7tOnov REAL
« TpOGHeoT, apaipeon ¥, - ; !
) «5 / 2 — 2 aKépao TNAIKo
o TOAOTAAGLOUGUOC i ; ;
St ) Oud 5 «5 % 2 ol aKEPOALO VTTOAOUTO
L PN «5.0 / 2 — 2.5 Jdwipgon REAL
: 4 ; y o :
TALKO aKEpaLag dlaipeong ! mpocoyi! .5.0 %2 BT ot
o VITOAOUTO OKEPOLOG DLOAPESTG % MOD 5 , ;i i
: @ Ipoypatikn Staipeon peta&d akepoimy;
o TpOoNpaL +, -

£, Zayos, N. Mardomdpov Hpoypappatiopos Hrektpovikdy Yrokoyiotdy
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ApBunTiKég TOpPaoTAGELS

(iii)

¢ [IpotepadTnTO TEAEGTAOV
o Y. 5+3*x-y = 5+(3*x)-y

¢ [IpoceTaploTIKOTNTO TEAEGTOV
o MY. X-y+1 = (x-y)+1

& Zepd ekTéAEONS TOV TPAEE®V

« kaBopiletor ev pépel amd TNV TPOTEPALOTITOL
KOLL TNV TPOGETUPLOTIKOTNTO TV TELEGTOV

o YEVIKG OP®G £EAPTATOL OTO TV VAOTOINGN

Aoykég TapacTdoelg

@ XZvuykpicelg
o 100TNTA, OVIGOTNTO
o LEYOAVTEPO, MKPOTEPO
o LEYOAVTEPO 1) {50, LIKPOTEPO 1) 1GO

@ Aoywég mpa&elg
» ovlevén (ko) & AND
« daevn (M) Il OR
« apvnon (o) ! NOT

o LY. (x+1)*(y-1)
3. Zyoe, N. Tlaraomopon Tpoypappariopoc Hiektpovikdy Yrohoyioty. 67 3. Zayoe, N. Tamoomopon Tpoypappatiopoc Hiektpovikey YIoroyiotoy 68
A0Y1KEG TOPACTAGELS (i1) [Tpotepardtnta TEAECTOV (1)
¢ [Tivaxeg aAnBetag Aoyikmv mpa&ewmy Teheotric Snuacia Ipocevaipt-
GTIKOTNTA
P q P d p q T + - ! NOT TPOSN L, AOYIKT G —

D &% q 50 @ * - ! péotiua, hoyuch dpviion :
false | false| false false | false| false / % MOD| moM.amhaswopés, Swipeon optotepa
false | true false false | true true + - mpootson, apaipson Optotepa
true |false| false true | false true S <=>=2> ovykpton aptotepa

== I= 5 0
true | true true true | true true o = Lootnro GproTepa
AND Aoykn| culev aploTEP
obvlevén NOT p otbevén v T] ,C N P p,
P ' p || ORrR Aoyikr| S1élevén apleTepd.
false| true ; ETAVQ. UEYOAN TEPOTEPALOTHTO
true | false [ “PVIOT KAT®: [HIKPI] TPOTEPALOTHTA
X. Zéyog, N. Momaomdpov Tpoypappariopss HAKtpovikey Yrokoynothy 69 5. Zéyog, N. Tlaraomopov Tpoypappaniopés Hiektpovikéy Yrohoyiotdv 70
[Tpotepardtnta TEAECTOV (i1) 2Hvtagn TopacTacE®Y (1)
¢ [IpotepatdTNTO TEAEGTAOV ¢ X100epég
« T.Y. NOT p AND q OR r
= ((NOT p) AND q) OR r
o M. x>3 AND NOT y+z== AéBog!

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

6MOTO

» Orav dev eipoote ciyovpot, de PAATTEL VO
¥pnoyLomolovpe emmAéov mopevOiceig!

£, Zayos, N. Mardomdpov Hpoypappatiopos Hrektpovikdy Yrokoyiotdy 71

unsigned_number

-

%, Zéyog, N. Momaomdpov Tpoypappationds Hrektpovikdy Yrokoyiotdv




2Hvtoén TopacTdcE®Y (11)

¢ Metafntéc (amhéc)

simple_variable

identifier
simple_variable @ expression

& ApOuntiKég TOPUcTACELS

arithmetic_expr

arithmetic_expr H

1‘ arithmetic_term }—>
X. Zayog, N. Iamoomopov TIpoypappaticpos Hiektpovikdv Yroloyiotdv: 73
4 r .
2Hvtoén TopacTdcE®Y (iv)

® AoyiKég mapaoTAGELS Kol OpOL

logical_expr
logical_expr o
logical_term |—>
logical_term

logical_term e

{ logical_factor |—>

2OVt TopacTAcEDY (111)

@ ApBuntikoi 6pot Kot wapdyovTeg

arithmetic_term

X. Zayog, N. Maraomopov TIpoy, 6 Hrextpovikdv Ymoroyiotd 74

2OVt ToPOCcTACEDY (v)

¢ Aoyikoi Tapdyovteg

logical_factor

@ (&)

arithmetic_expr arithmetic_expr

HO9PO0

¥. Zéyog, N. Tanaomopov Tpoypappationos HAEKTpoVIKGY YIoAoyiothv 75 . Zéyog, N. Tlanaomdpov Tpoypappatiopog HAEKTpovikdy Yrohoylotéy 76
Aopég eréyyov Aoyid daypappote pong (1)
¢ Tpomomolovv T Gepd EKTEAECG TV @
EVIOA®V TOV TPOYPELLLOTOC @ Apyn kou Téhog
L 1011 SYTOX?:Q (pvcslo?»(’)yufa smsk(,)vvrm Kot C> SO e e
GEPG OO TNV apYN HELPL TO TELOG Sadtkaocieg
® Me T1G d0EG EAEYXOV EMLTVYYAVETOL: E
« OLLOSOTOINGT) EVIOADV ® AThEC EEGHES
» EKTELEOT EVTOL®V VIO GLVONKN
’ . &
o ETOAVAANYT EVIOADY X # Eeyyoc cuvbiKng
WL
¥. Zéyog, N. Tanaomopov Tpoypappationds HAEKTpoVIKGY YIoAoyiothv 77 . Zéyog, N. Tanaomdpov Tpoypappatiopog HAEKTpovikdy Yohoylotéy 78




Aoyd dtaypappoto pong (11)

¢ Agrtovpyio
£160000/e£600V

# Enavéinym (Bpoyoc)

X. Zayog, N. Iamoomopov TIpoypappaticpos Hiektpovikdv Yroloyiotdv:

20vOen evioln (1)

¢ Opodomoinom TOAAMDY EVIOADYV GE Uio
@ Xproin o€ GuvoLoouUd e GALEG SOUES
@ ZUVTOKTIKO OL0YPOULLLOL

block

CI local_declaration |> CI statement |>
SO -

X. Zayog, N. Maraomopov TIpoy,

65 HAEKTpOVIKGY Yooy 80
2HvBetn evioln (11) 2ovBen evioln (C) (11)
¢ Iopodeiypata ¥ H{“p“&‘y”‘m
{ x=2; y=3; z=3;
int x=2, y=3, z=3; printf("%d %d %d\n",x,y,z);
WRITELN(x, ¥y, Z); }
}
{ {
a=2; b=3; x=2; y=3;
{ {
c=3 H z=3;
‘ WRITE(a, b, c): printf ("%d %d %d",x,y,z);
WRITELN() ; 2 g
- printf("\n");
}
¥. Zéyog, N. Tanaomopov Tpoypappationos HAEKTpoVIKGY YIoAoyiothv 81 . Zéyog, N. Tlanaomdpov Tpoypappatiopog HAEKTpovikdy Yrohoylotéy 82
Evtol if (i) EvtoAd if (ii)
® Extédeon evioddv vd cuvinkn ¢ ITapaodetypoto
€ ZoVTaKTIKO S1dypapLpLo if (amount >= x) amount = amount - x;
it if (amount >= 1000000)
WRITELN("Found a millionaire!");
(O omesion 0o ) suement | if ((year > 1900) && (year <= 2000))
@ Aoyiko dtdypoLpLol WRITE("206¢ atdvac");
if (x*x + y*y == z*z) {
frue false e false WRITESPLN ("Pythagorian:", x, y, 2z);
s = (z-x)*(z-y)/2;
WRITESPLN("Perfect square:", s):
}
X. Zégo, N. Momaomtpov Tpoypappariopss HAeKtpovikey Yrokoynothy 83 5. Zéyog, N. Tlaraomopov Tpoypappaniopés Hiektpovikay Yrohoyiotdv 84




Evtoh if (C) (ii)

¢ [lopadetypota
if (x>10)

x = x+1;

if (age<10)
printf ("nmo(di");

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

if ((year%4==0) &&
(year%1001=0) ||
(year%400==0) &&
(year%4000!=0))

printf ("diocekto étog");

Evtol if (iii)

¢ [opadeiypozo
if (year % 4 == 0 AND
year % 100 != 0 OR
year % 400 == 0 AND
year % 4000 != 0)

WRITESPLN("To &tog", year,
"e{vaL dioekto!");

3. Zayog, N. Taroomdpov Tpoypappatiopss HAEKTpoviKdy Yrohoyiotdy 85 3. Zéigoe, N. Tlazaombpov Tpoypapaniopss HAektpovikdy Yrohoyiothy 36
Evtoan if (iv) Evtolq if (C) (iv)
¢ Ilopadeiypoto (cuveyeln) ¢ [Hopadeiypoto (cuvéyeia)

if (x % 2 == 0) WRITELN("&ptiog"); e )
2 L {
else WRITELN( "ﬂEp LLTO8 g printf("To apxeio &AAafe\n");
changed = 0;
if (x> v) WRITELN ("xép5 Loa") ; - iy
else if (x < y) WRITELN("xépdioeg");
else WRITELN (" . comoAia" );: if (x%2==0) printf("&ptiog");
else printf("mepittég");
70 TOPOKATO EIVOL LGOODVOLLO OALG XEIPOTEPO:
if (x > y) WRITELN("képSLoa") ; Z;ﬁ:;;?:;?fm)
if (x < ¥) WRITELN ("xépSLoeg") ;
if - (3 i) WRITELN (" toonmaAia") ; if (x>y) printf("peyoAutepo");
else if (x<y) printf("pixpdrepo");
else printf("ico");
¥. Zéyog, N. Tanaomopov Tpoypappationos HAEKTpoVIKGY YIoAoyiothv 87 . Zéyog, N. Tlanaomdpov Tpoypappatiopog HAEKTpovikdy Yrohoylotéy 88
Evtoan if (v) EvtoAn switch (1)
¢'Evo else avTioTtolyel 610 TANGLEGTEPO @ Extéleon vmod cuvOnkmn yo ToAAEG
TPONYOULLEVO i TOV deV EYELNON BLOPOPETIKEG MEPUITAGELS
OVTIOTOLIOTEL € AALO else ¢ Ilpocpépetar m.y. avti Tov:
¢ Ilopdoerypa if (month==1)
WRITELN ("IavoudptLog") ;
if (x>0) else if (month==2)
if (y>0) WRITELN ("®eBpoudpLog") ;
WRITELN("np@to tetaptnpépio”); else if ...
else if (y<0) 1...'f ( i
= 7 o else i month==
1WRITELN( TETapTO TETAPTOPROPLO"); WRITELN ("AexépppLog”) ;
e i i else
WRITELN("&fovag tov x"); WRITELN ("4XUpoG HPAvac™") ;
3. Zayoe, N. Taraombpov Tpoypappariopog Hizktpovikdy Yrokoyiotdy. 89 3. Zayoe, N. Tamaomdpov Tpoypappanionog Hiextpovikéy Yroroyiotéy 90




EvtoAn switch (i1)

¢ [lopodetypota
switch (month) {

case 1: WRITELN("Iavoudptog"); break;
case 2: WRITELN("®efpoudpiLog"); break;
case 12: WRITELN("AexképppLog"); break;

default: WRITELN("&xupog¢ privag"); break;

(111)

EvtoAn switch

€ ZUVTOKTIKO OLAYPOLLLLLOL

ewitch stmt

(smtdﬁ) @ i exp ession | @ @r
o
EO

@

break_stmt
switch_clause - I
NEXT_stmt

==

=
NEXT_stmt

X. Zayog, N. Iamoomopov TIpoypappaticpos Hiektpovikdv Yroloyiotdv: 91 X. Zayog, N. Maraomopov TIpoy, 6 Hrextpovikdv Ymohoy 92
EvtoAn switch (iv) EvtoAn switch (v)
¢ [leprocodtepa Tapadeiypoto @ O1 pépeg HéYPL TNV TPOTOYXPOVIE
switch (month) ({ r =0;
dase l:. case 3:-onseisiiigase T4 switch (month) {
Case 8: cage 103 -castulls case 1: r = r + 31; NEXT;
WRITELN("31 days"); break; case 2: r = r + 28; NEXT;
case 4; caBg Ol ‘case. Yy ‘case T1: case 3: r = r + 31; NEXT;
WRITELN("30 days"); break; case 4: r = r + 30; NEXT;
case 2: case 5: r = r + 31; NEXT;
WRITELN("28 or 29 days"); break; 3
} case 11l: r r + 30; NEXT;
case 12: r = r + 31; NEXT;
}
r = x =tday i+at;
WRITESPLN("Mévouv", r, "pépeg!");
¥. Zéyog, N. Tanaomopov Tpoypappationos HAEKTpoVIKGY YIoAoyiothv 93 . Zéyog, N. Tlanaomdpov Tpoypappatiopog HAEKTpovikdy Yrohoylotéy 94
Evtoin switch (C) (111) Evtoan FOR (1)
¢ Hopadeiypato ¢ Bpoyog meploptopévon aptopon
i ons EMOVOANYEDV
{
case 1: printf("Iavou&piog"); break A ¢
case 2: :zin:n“oeppovzm:g"): breal’(; ‘ZDVTG’K’U“KO wapauua
case 3: printf("Mé&ptiog"); break;
i WAl " FOR_stmt
case 12: printf("Aexépppiog"); break;
}
:witch (month) identifier P@—)l range @ statement |—>
case 1: case 3: case 5: case 7: case 8: case 10: case 12:
printf ("31 pépec”); break; range
case 4: case 6: case 9: case 11:
printf("30 pépec"); break; o
case 2:
printf("28 1§ 29"); break; ”
3 DOWNTO
3. Zayog, N. Iandomdpov Tpoypappatiopos Hiektpovikdy Yrohoyiotdv 95 . Zayog, N. Ioraomdpov Tpoypappomiopés HAektpovikay Yrokoyiotdv 96




EvtoAn for

R
o
o=

=7

¢ Mobaive vo petpam ookt

PROGRAM counting () ;

{ 3

int i; 4
WRITELN ("Look!") ; .

FOR (i, 1 TO 10) 7
WRITELN (i) ; 8

} 10

X. Zéyoc, N. Tlanaomopov Tpoypappenionds HAEKTpoviKGY YToAoyioTéy 97

EvtoAn for

(111)

¢ Avvépeig tov dvo

PROGRAM powers_of_ two ()
{

Ent Al ips

p=1;
FOR (i, 0 TO 10) {
WRITELN(2, "A", i,
= IP) .
P=p * 2;

Avalloiwy: p =2

X. Zayog, N. Maraomopov

240
241
242
243
244
245
246
247
248
249
241

N

8

16

32

64
128
256
512

0 = 1024

Tpoypapparionds HAeKTpovikay Yrohonotey

EvtoAn for

¢ Ilopayoviikod
nl=1x2x3%X ... Xp

£, Zayos, N. Mardomdpov

Tpoypappatiouds Hiextpovikey Yrohoyotay
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EvtoAn for

(v)

¢ Ilopayovrikd

PROGRAM factorial ()
{

Fnt a s

WRITE("Give n:
n = READ_INT();

");

Give
1! =

Give
4! =

Give
7! =

Give

12! =

n: 1.
1

n: 4.
24

n: 7.
5040

n: 12
479001600

P =1;
FOR (i, 2 TO n)

Give

17! =

n: 17
-288522240

DiEEpr A
WRITELN(n, "! =", p);
Avorloiwty: p =il

%, Zéyog, N. Mamaomdpov
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EvtoAn for

(vi)

¢ BAénw actepdkio

FOR (i, 1 TO 5) {(
FOR (j, 1 TO 10)
WRITE("*");
WRITELN() ;

}
FOR (i, 1 TO 5) {
FOR (j, 1 TO 2*i)
WRITE(II*II);
WRITELN() ;
}

£, Zéyos, N. Mardomdpov
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* %

* %k k%
*hkkkkk
*hkkkkkkk
khkkkkkkkkk

Tpoypappatiouds Hiextpovikey Yrohoyotay 101

EvtoAn for (C)

(vi)

¢ Topadelypoto (cuveyeLa)

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

{
for (j=1; j<=10; j++)
[printE (™ * W)y

printf("\n");

*khkkkkkkkkk
kkkkkkkkkk
khkkkkkkkkk
kkkkkkkkkk
khkkkkkkkkk

}

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

{

* %

for (§=1; J<m2%i;" j++)
Drint EVERY)T

printf("\n");

* %k k%
*kkkkk
*hkkkkkkk
khkkkkkkkkk

}
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EvtoAn for (vi)

¢ Ntopwvo
® ot apdpoi myaivovy péypt to n =6
@ GUVOALKG 28 KoppdTio

@11 yiveton Yoo GAAES
TLWLES TOV 715

EvtoAn for (viii)

PROGRAM domino2 ()

{
int n, count, i, j;
WRITE("Give n: ");
n = READ_INT():;

count = 0;
FOR (i, 0 TO n)

EOR (7,1 20 ) |
WRITESPLN(i, j);:
count = count + 1; 3

} Total 10 pieces.

WRITESPLN("Total", count,
FpiatEgyr) ;

ive n: 3.

v
0
1
2
3
1
2
3
2
3

WNNRFEFRPRRPROOOO®M

}
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EvtoAn for (ix) EvtoAn for (x)

ive n: 6./
with largest
with largest

¢ Axpag i+1 Koppdtio xovv G
1
2
3 with largest
4
5
6
7

Tov aplipud i mg peyorvtepo!
PROGRAM dominol ()

{
int n, count, i;

WRITE("Give n: ");
n = READ_INT();

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

AUk WNREOo

count = 0;

FOR (i, 0 TO n) {
WRITESPLN(i+l1l, "with largest", i):;
count = count + i + 1;

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

£, Zayos, N. Mardomdpov Hpoypappatiopos Hiektpovikdy Yrokoyiotdy
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Give n: 6.
Total 28 pieces.

¢ Atyo pobnporicd de PAGTTOUV. ..

count:i(Hl):nzﬂi:w Give n: 17.
i=0 i=1 2 Total 171 pieces.

Give n: 42.)
Total 946 pieces.

PROGRAM dominoO ()
{
int n, count;
WRITE("Give n: ");
n = READ_INT();
count = (n+2)*(n+l)/2;
WRITESPLN("Total", count, "pieces.");
}
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EvtoAn for (x1)

¢ YnoloyiCovpe T0 {010 pe 3 S1oPOPETIKOVS TPOTOVG

count = 31 = Y(+l) = %;”*2)

i=0 j=i

domino2 dominol domino0

@ [160eg apBunTikéc TPAEEIS KAVOLV;
¢ domino2: (n+1)(nt+2)/2 npocBéceig o(n?)
¢ dominol: 2(ntl) Tpocbicelg O(n)
¢ domino0: 2 mpocbécels, 1 morramlaciacnog O(1)
¢ KaAvtepo (YpnyopoOTePO) TPOYPOLLLLLL:
OVTO LE TN KPOTEPT duVATH TOAVTAOKOTHTO!
4 [1oco oképTopat eyd / [éco «oxéptetoy o H/Y !

£, Zayos, N. Mardomdpov Hpoypappatiopds Hrektpovikdy Yrokoyiothy.

107

EvtoAn for (xii)

¢ [Ieproyég yio ) petafAnt eAEyov

¢ FOR (i, lower TO upper)
av lower < upper, 0o yivouv upper — lower + 1
EMAVOUANYELS, OAMDG KapLio

¢ FOR (i, upper DOWNTO lower)
av lower < upper, o yivouv upper — lower + 1
EMAVAAYELS, OAMDG Koo

$FOR (1, 179 .20. STEP 33
i naipver tig ipéc: 1,4, 7, 10, 13, 16, 19

¢FOR (i, 100 DOWNTO 50 STEP 5)
i maipvel tig Tipég: 100, 95, 90, 85, ..., 60, 55, 50
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EvtoM for (xiii)
¢ Ewdikéc meprtdoelg ylo to opia:
EORE(1, /10 -TO 1:0) % // pio popa

BEORY(1, =125 TO -10)=ssits // xouio popa

¢ H petafinm ekéyyov dev givar opiopévn
LETE TO TEAOG TOV PpOYOoV

@ H petafint eréyyov dev umopet va
petaPAnOet (m.y. pe avébeon) péca oo
oopa Tov Bpoyov

¢ Ta 6pta (ko To Pripa) vroAoyilovTon pio
@opa TNV apyn
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EvtoAn while (1)

@ Bpoyog 660 kavomoigitat o cuvOnkm

@ Aoy dudypappo

false.
expression

@ XVVTOKTIKO O10YPOLLLLLOL

while_stmt

%while)@ﬁl expression @ statement |—>

X. Zayog, N. Mamaomopov
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EvtoAn while (i1)

€O ap1BuoG emavaANYEDY YEVIKA dEV etvar
YVOGTOG EK TOV TPOTEPOV

EvtoAn while (ii1)

¢ Avvapeig tov 600, Eava
PROGRAM powers_of two_2 ()

¢ Av 1 cuvOnKN glvar apyKe YELONG, O { TR
r ’ ‘4 r ’ I’
Bpoyoc tepuatiletor ympic vo exteleotel TR
i = 7 = I
TO COUO while (p <= 10000000) {
2 Z r r A 1
¢ H porj gléyyov pmopei vo. petafindei pe tig WRLTREER ) 'p;-'_ 240 = 1
) " = r 7 241 = 2
evioAég break kol continue P =p* 2; e oA
i=1i+ 1; 2%3 = 8
} cene
} Avolroiwtn: p =2 :Agi - ::::22:
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EvtoAn while (iv) EvtoAn while (v)

@ Anepog Ppoyog
PROGRAM line_punishment ()
{
while (true)
WRITELN("I must not tell lies");

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

Araxonrovue Eva mpoypouuc. pe Cerl+C i Ctrl+Break
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@ Anelpog Ppoyog, AyOTEPO TPOPAVIG
PROGRAM another infinite_loop ()
{
int' x =17;
while (x > 0)
x = (x + 42) % 2012;

AvordoiwTn: o x givou Oetikog Kai
TEPITTOS OKEPOLOC

%, Zéyog, N. Mamaomdpov Tpoypappationds Hrektpovikdy Yrokoyiothv




EvtoAn while (vi) EvtoAn while (vi)
¢ IIpwrot apBuol Output p |t © M£&y16T0G KOOGS Sloupétng TV a Kot b,
PROGRAM primes () g : 23* €vag omAog alyopipog
{
: z 5 5 z = MIN(a, b);
0 R 2 70 3 while (a % z != 0 OR b % z != 0)
WRITELN(2) ; 11 5 Zzi=. z i
FOR (p, 3 TO 1000 STEP 2) 7 WRITELN(Z) ;
i t = 3; el 0= : : ;
Whila AD % € s 0) Eom-tizi 11| 3 Avaliouvrn:58v9nupxelaplQuog1vl>z
if (p == t) WRITELN(p): 5 OV VO, OLAIPEL KOl TOV @ KOl TOV b
} 7
} O IoAvmAoxomnra.: O
: - nra: O(MIN(a, b))
Avaiioicwtn Too while: 10 p de dioupeitar gg; 99;
e KavEvay op1uo =2 kot <t
3. Zéigoc, N. Momeomopov Tpoypappatiopss HAEKTpoviKy Yrohoyiothy 115 3. Zéigoe, N. Tlaaombpov Tpoypappaniopss HAektpovikdy Yrohoyiothy 116
EvtoAn while (viii) EvtoAn while (ix)

@ M£y16T0¢ KOOGS SLoUpETNg TOV a Kot b,
OAYOPLOLOGC LLE OLPOLPEGELG
o 860 1: av a>b tote ged(a, b) = ged(a—b, b)

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

o X1 YEPOTEPN TEPITTOOT, 1) TOAVTAOKOTITAL
glvan topa O(MAX(a, b))
o 2T péon mepinTwon OUmS, aTOG 0 AAYOPLOpOg

© M£y16T0G KOWVOG S1pETnG TV @ Kat b,
alyopOpog tov Eviheidon
o [060.2: av a> b tote ged(a, b) = ged(a mod b, b)

while (a > 0 AND b > 0)
if (a >b) a =a % b; else b =b % a;
WRITELN (a+b) ;
o ged(54, 16) = ged(6, 16) = ged(6, 4) =
ged(2,4) =ged(2,0) =2
o gcd(282, 18) = ged(12, 18) = ged (12, 6) =

£tvot KaADTEPOS TOV TPONYOVUEVOD ged(0,6) =6
« [Holvmhokomta: O(log(a+b))
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EvtoAn while (x) EvtoAn do ... while (1)

PROGRAM gcd ()
{

int a, b;

WRITE("Give a: "); a READ_INT();
WRITE("Give b: "); b READ_INT();
WRITE(IIgcd(II’ a’ II’ lI’ b’ ll) = Il) ’.

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

while (a > 0 & b > 0)
if (a > b) a =a % b; else b = b % a;
WRITELN (a+b) ;
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® Bpoyog pe T cuvOnKn va omoTILdToL 6To
TEAOG KAOE emavaAnyNg

® AoY1KO S0y POLLLLOL
Y YPOLLLLL

. alse
expression

@ ZUVTOKTIKO 010y POULLLOL

do_while_stmt

statement Hwhile)@ expression @@

Tpoypappariopdg Hhektpovikay Yrohonotev 120
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EvtoAn do ... while (11)

€O éheyyog ™G cLVONKNG YiveTol GTO TEAOG
Kka0e emavainymg (Kot oL otV apyn)

¢ To copa tov Bpoyov extereiton
TOVAG(LOTOV o POPE

¢ O apBpodg emavarnYE®V YEVIKA OeV elvar
YVOGTOG EK TOV TPOTEPWV

@ H por| eléyyov pumopel va petafAndet pe tig
eviolé; break kol continue

EvtoAn do ... while (111)

@ ApBpot Fibonacci
o e e
B0 = F, + B, VneN
0,1,1,2,3,5,8, 13,21, 34, 55, 89, 144,
233,377, 610,987, 1597, 2584, 4181, ...

@ LIpoPAinpa: motog eivor 0 peyaAdTePog
apBpog Fibonacci mov dev vrepPaivel To 7;
F.<n xow Fi, >n

#NB: H axoAiovfia Fibonacci givat av&ovoa
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EvtoAn do ... while (iv) EvtoAn do ... while (v)
PROGRAM fibonacci () PROGRAM bigsum ()

{ {
int n, current, previous, next; int sum, number; char symbol;
8+
WRITE("Give n: "); n = READ INT(); do { 9:‘J
if (n <= 1) WRITELN(n); sum = 0; 17
else { = 200 do { 6+.
previous = 0; current = 1; Co @8 number = READ INT(); 3+
do { 1? sum = sum + number; 12+
next = current + previous; (:;ve L8 Bl do.symbol = getl:fh?rl(); 21=.
previous = curremt; Give n: 987. gir (:ymbymbgi e '+')AND -
current = next; : B )
987 - £y i1 Break
} while (current <= n); } while (symbol == '+'); _
WRITELN (previous) ; WRITELN (sum) ;
} : } while (true);
} AvorloiwTny, }
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EvtoAéc break xon continue (1) Evtolég break kot continue (i1)

¢ H break npokalel tov dpeco (tpdmpo)
TEPUATIGUO EVOS Ppoyov

¢ H continue npoympdet apécmg 6TV
EMOLEVN ETOVAANYT EVOG BPOYOVL

break_stmt continue_stmt
O ©
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¢ H atvyng ewaoia...
"Evag @ihog pog pobnpoticog wyvpileton 6t
Yo KGO TpdTo aplBpod p 1oyvEL:
(17p) mod 4217 # 42

¢ Qo tpocTabnoovpe va Ppodie

avTurapdoetypa!
@ Anhadn évav TpdTo aptBud p TETOOV OOTE
(17p) mod 4217 = 42
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EvtoAéc break xon continue

(111)

€ Q0. TPOTOTOU|GOVIE TO TPOYPOLLLLLOL
VTOAOYIGLOD TOV TPOTO®V 0plOUdY

PROGRAM primes ()
{6
daye! p el
WRITELN(2) ;
FOR (p, 3 TO 1000 STEP 2)

{
= 35
whilighil® 5% € r="0) a3 tra;
if (p == t) WRITELN(p):;

}

}

X. Zayog, N. Iamoomopov TIpoypappaticpos Hiektpovikdv Yroroyiotdv:
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EvtoAég break kot continue (1v)

PROGRAM prime_conj ()

{ av 10 p dev
int p, t; etvou TpaTog,
FOR (p, 3 TO 1000000 STEP 2) { | 'PoroPNO®

L OTO EMOUEVO p

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

if (p t= )| contimues]

if ((17 * p) % 4217 == 42) {
WRITESPLN("Counterexample:", p);

HOAiS Bpetg
} QVTITOLPAOELY LLOL
} ‘ Counterexample: 140443 ‘ oTapATNOE
17 x 140,443 = 2,387,531 =559 x 4217 + 42
X. Zayog, N. Mamaomopov TIpoy, 6 Hrextpovikdv Ymohoyiotd 128

Kevn evtoln

@ Xopupoiiletar pe éva semicolon
@ Agv Kavel Timota OTaY EKTEAEITOL
¢ [lopdoerypo

if (x>4) {
bl
= x-5;

- MK

// xevi evtoldn

£, Zayos, N. Mardomdpov Hpoypappatiopds Hiektpovikdy Yrokoyiotdy
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2tafepéc

& Xav petafintég, oAAd:
¢ ponyeitor n AéEN-KAeWl const
SVTOYPEDTIKN CPYLKOTOINON

@ amoyopeveton n avadeon

const_def

)

NN
%conStH type declarator @ value

£, Zayos, N. Mardomdpov Hpoypappatiopds Hrektpovikdy Yrokoyiothy.
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Aopn Tov TpoypaUUATOC, Sova

@ Movéoo kodke, module
# Pploketal oe Eex@plotd apyElo TPOYPAULATOS
¢ Amoteleitar amo:
¢ MNAoOGELS 6TaOEPDOV KOl TOTOV
@ IMNADOGELS KOl OPIGULOVS VTTOTPOYPOLUULATOV
40V 0pLo PO EVOG (OTAOD) TPOYPELLLLTOS

module

type_def d declaration )x) d definition )x) ﬂ program }—\
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2tabepéc (i1)

¢ ITapaodetypoto

const int N = 100000;

const REAL pi = 3.1415926535,
e = 2.7182818284;

const char SPACE = ' ';

@ Xpnon avtl TV otabepmdv EKPPAcEDY
eny. FOR (i, 1 TO N) ...

¢ [IpokaBopiopéves 6Tabepis
ém.y. INT_MIN, INT MAX
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2UVOVLLLO TOTOV (1)

€ Zov ONADOGELS LETOPANTOV, OAAG:
#mpornyeitor n AéEn-KAeWdl typedef
@Oy apyucomoinon
€ dNAOVOLY oVOpOTA TOTOV, Ol LETAPANTOV

type_def

I declarator I

enum_def

struct_def

union_def

X. Zayog, N. Iamoomopov TIpoypappaticpos Hiektpovikdv Yroroyiotdv: 133

Awodikooieg (1)

¢ Opilovrtat 670 TUNHO INADCEDV
¢ Kdbe opiopdg dadikaciog mepieyst:
o TNV EMKEPAAIDN TNG
* TO GOUO TNG
¢ KoAovvtor pe avaypoen Tov ovOLTOS TOVG
Kol omapifpnon TV TapapETpov

call

identifier o I expression I °
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£. Zéggog, N. Tanaomdpon

ZUVAOVLLL TOTTOV (11)

¢ [opadeiypozo
typedef int number;
typedef bool bit;
typedef REAL real;

¢ Xpnon avti TV OOV
number n;
bit b; real r;

¢ [Ipokabopiopévol Tomot
47n.x. int, REAL, bool, char
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Awodikocieg (i1)

¢ Eppéieta evog ovopatog (m.y. LetafAntig)
€lvo 7o TULLOL TOV TTPOYPEULOTOG OTTOV
EMUTPEMETOL 1) XPTON TOV

@ Tomwkd (local) ovopata givat ovtd TOL
OMAOVOVTOL GE EVOL VITOTPOYPOLLLLLOL

¢ 'evica (global) ovopara gtvor owtd mov
OMAdvovTtal ££® O VITOTPOYPALLLOTO KO
€yovv guPérela og oAOKANPpo To module

X. Zéyog, N. Hanaomdpov Tpoypapariopdg Hhektpovikey Yrohonotev 136

Awodikooieg (111)

® Tomwcég (formal) mwapdpeTpor evog
VITOTPOYPAULOTOS EIVOL O1 AVTEG TTOV
opilovtol 6TV EMKEQAAID0 TOV

& Ipoypatikég (actual) mapdipetpot evog
VITOTPOYPAULOTOS EIVOL OVTEG TTOV
dtvovTotl Kotd Ty KANomn Tov

@ X Kabg KANoT, Ol TPAYLOTIKEG TOPAUETPOL
TPEMEL VO, OVTIOTOLOVV pia TPOG Lo 6T
GEPE KO GTOV TOTO LE TIG TUTIKES

£. Zéggog, N. Tanaomdpov Tpoypappationds Hiextpovikey Yrohonotay 137

Awodikocieg (iv)

¢ Xp1oTOVYEVVIATIKY KOPT TOGTOA

@ Kabe ypopun €xet e e T S +
™ Hopeny: e
eee
n+2m+2 @.@.@@.@.
eeeeeee
[olefefefofiififo o ofo]"] eeeeeeeee

~ - — CEEERRRRREEE
#b, i, o : dkpoa, LEGO KoL H:
VOO0 VPTG ###

4n, m: S106TACELG A LSl e +
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Awdkocieg (v)

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

TOTCIKN HEeTOpinTh

WRITE (border) ;

/1 oapiotepo mhaioio
FOR (i, 1 TO m) WRITE(outside):;

Awndcocieg (vi)

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

int m, char outside)
Cisisry

PROGRAM tree_postcard () TPOYUATIKES

{ ;
G TOPOUETPOL

2 line(|'+', 15, '-', 0, ' '); // mavw mloiolo
FOR (i, 1 TO n) WRITE(inside); .|cHPélein 1ine(l'] P S S S S
FOR (i, 1 TO m) WRITE(outside); fo%s FOR (i, 1 TO 13 STEP 2)
WRITELN(border); // &0 mlaioio line('|', i, '@', (15-i)/2, ' ');
} FOR (i, 1 TO 3)
i 1inei(:|SEEg L=y 6 u el )i
<|' ; ‘L’l)7,1' 5C 1:i.ne('|', 1555 1500000, G )
dvopa. 01001K001ag TOPOUETPOL line('+', 15, '-', 0, '); // Kérw wloiolo
}
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Awdikooieg (vii) Awdkaoieg (viii)

€ ZVYKPOVGT| OVOLLATOV
@ 0tav pio ToPAUETPOG 1| TOTIKY LETAPANTT £XEL
£vo. OVOLLOL TTOV XPNGLLOTTOLEITON O GE
eEmTepkoOTEPT EUPELELDL
470 OVOLO GTO E0MTEPIKOTEPO block KpHPel anTod
670 e€mTEPIKOTEPO block

¢ Extéleon pe 1o xépt
# Trace tables

int¥a, . biiEc;

PROC p&2 (int vy, int b¥.i{
intic''= 42; ‘WRITESPLN(a; b, ¢, ¥)3
a=a+b;c=c+1l; b=c+b; y=1y-1;
WRITESPLN(a, b, ¢, v);

}

PROC pl7 (int a, int x) {
int b = 17; WRITESPLN(a, b, ¢, x);
p42(b, x); WRITESPLN(a, b, ¢, x);
}

PROGRAM proc_example () {
a=1; b =2; c¢c = 3; pl7(b, c); p42(c, a);

}
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Awodikooieg (1x) SVVOPTNOELS (1)
Global | | b | ¢ Output ¢ Onwg o1 dradkacies, AALE ETIGTPEQOLV
11213 , .
4 21733 L0 TUUT O OTOTELEGLLOL
g 1342 17 [ 3
4 46 43 16 @ Agv pmopovv va ypnoiponotnodv mg
17 b 21733 . i ;
R BE et 4423 EVTOAEG GAAG LOVO OE MOPUOTAGELS
B 47 43 2
iz |y |be @ Emiotpopr omoTeAEéGOTOG e TNV EVIOAN
713 ]e return (ko ywpic Tapdotacn, yio
il i] &
return_stmt 51(151K(1618g)
p42 ¥ b c
EREREH
2147 |43 expression
¥. Zéyog, N. Tanaomopov Tpoypappatiopds HAEKTpoVIKGY YIoAoyiothv 143 . Zéyog, N. Tlanaomdpov Tpoypappatiopog HAEKTpovikdy Yoroylotéy 144




2UVOPTNGELS (11)

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

if (a > b) a =a % b;
else b=Db% a;
return a+b;

}

PROGRAM gcd_func ()
{

nt xiay;

WRITE("Give x: "); x = READ_INT();
WRITE("Give y: "); y = READ_INT();
WRITESPLN("gcd is:", gcd(x, v)):

}
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Aopunpévog TPOYPOUUHOTIOUOG

@ 16¢a: KaBe aveEapntn Agttovpyio TOL
TPOYPALULOTOC TPETEL VA, OVTIGTOLYEL GE
aveEAPTNTO VITOTPOYPOLLLLOL

& [T\ eovektparta

« Evkolotepn avdmtuén mtpoypappdtomv
(«draipet kou Bociiever)

« Evkolotepn aviyvevon coolpdtov

« Emavaypnoioroinon éroipnmv
VIOTPOYPALULUATOV
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BaOuaio cvykekpyievoroinon

¢ Ileprypaon eniivong TpoPinpatog
« Eloaymyn kot orobnkevon dedopévmv
* TPOTOG EIGOYMYNG SEGOUEVMV
* £leyyog 0pBOTNTOG SEdOUEVMV
o ALyopiBpog emegepyaciog
* TEPLYPALPT) TOV aAyopifov
* KOOKOTOINGT GTN YADGGO TPOYPULLLOTIGLLOD
« [Topovoiaon anoterecpudTmv

* TPOTOG KOl LOPPT| TAPOVGIOONG ATMOTEAEGHATOV

[Tapovsioon Kot cuvtpnon (1)

¢ [1010TIKA YOPOKTNPLOTIKA TPOYPOUUATMV
o Avayvoociuotmto
* amAdTNTO
* KATAAANAN ETAOYT OVOLLATOV, TT.).
monthly_ income incomeBeforeTaxes
* ototyon
* oo
o DMKOTNTO TPOG TO YPNOTH
« Texunpioon
» ZuvTipnon
« Evnuépoon
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[Mapovsiaon kat cuvtypnon (11) [Tapovsioon Kot cuvtpnon (111)
@ X1oiyion # X10iy10m (cUVEXELD)
« [Ipdypappo Kot VTOTPOYPAULOTO. « Zovbeteg eviodég
PROGRAM ..  PROC .. FUNC ... if (.) € while (i) { ) FOR (..) {
« « « evioAéc evroléc EVIoAEC
(5;Ma?rz'mg (5171&?(3‘81;‘ (5;71&?(3‘81;‘ il B { : :
EVTOAEC EVTOAEC EVTOAEC eviodéc
} } } } do {

o ATAEG EVTOAEG

if (..) eveoln
else evioly]

while (..) evrody

FOR (..) evroin
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EVTOAEC
} while (..);

%, Zéyog, N. Mamaomdpov Tpoypappationds Hrektpovikdy Yrokoyiothv 150




[Mapovsiaon kat cuvtpnon (iv)

¢ Xtoiyon (cuvéyeia)
» X0vOeteg evIoAés (cLVEKELD)

switch (..) {

case T, : EVIOAES,
case T, : EVIOAES,
case T, : EVIOAES,
default : eviodég,,

£. Z6i0¢, N. Tamaomdpon Tpoypappationés HAektpovikey Yrohonotoy

151

'E€000¢ e poppomoinon

© Axépareg TipLég
WRITELN(FORM (42, 4)):

L1 ]¢]2

@ ... 0ALG Kot 0TIONTOTE GALO
WRITELN (FORM("hello", 8));

@ Tparypotikég TYLEG ENRECRAR
WRITELN(FORM(3.1415926, 8, 4));

L1 I3[ [2]e]4]e]
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Apyeio keEVOL

© AvakatevBouvon 16000V kot e£660V

PROGRAM redirection ()
{

int n, i, sum = 0;

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

n = READ_INT():;
FOR (i, 1 TO n)

sum = sum + READ_INT();
WRITELN (sum) ;

Toxtikol TomOL

€ Ot 1101 int, bool Kol char
¢ AmopiBunroi THmOL

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

enum color c = green;
typedef enum day t day;
day d = fei;

¢ [Ipd&eig pe TaKTIK0VS TOHTOVG

}
o TEAEGTEG GUYKPIONG ==, =, <, >, <=, >=
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IMivakeg (1) [Tivakeg (i1)
© Aopmpévn peToPAnT: amodnkevet o ¢ ITapaodetypoto
GLAAOYT OO TULES SEdOoUEVDV REAL a[10];
: : ; 4 int b[201;
¢ [Tivaxog (array): doumuévn petafAntn mov char c[30];
amoOnKevel TOALEG TYEG TOL 1010V THTOV
int n[5]; aile= 4l0;
opilet évav mivako wévte akepainy, To :Eg; = zE[‘l"]’TREAL‘ )i
oTolyElo TOV omoiov tvat: ’
b[2] = b[2]1+1;
n[0] ,n[1] ,n[2] ,n[3] ,n[4]
: IS5 c[26] = 't';
Kot £(OVV TOTO int
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IMivaxeg (111)

¢ AdPoocpa evog Tivoko

o YVOOTO péyehog

FOR (i, 0 TO 9) a[i] = READ_INT();
» mporo drafaleror to péyedog

n = READ_INT();

FOR (i, 0 TO n-1)

a[i] = READ_INT();

o OTO TOPOTAVE TPETEL VOL TPOTYNO0DV

int a[100];
ine¥i;snyg

// xéT Oy pirpotepo tov 10

X. Zayog, N. Iamoomopov TIpoypappaticpos Hiektpovikdv Yroroyiotdv:
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[Mivakeg (iv)

@ AdBoocpo evog mivaka (cuvEyeLa)

o TEpROTIoNOC pe v T 0 (ppovpdc/sentinel)
x = READ_INT(); i=0;
while (x != 0) {

a[i]l = x; i = i+l; x = READ_INT();

}

o GTO MOPATAVD TPETEL VO, TPOTNYNOovV
int a[100], x;
int jiz

« IIpocoyn: d¢ yivetar €leyyog yio. To TA00G
TOV 6To eIV OV divovrat!
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[pdéeig pe mivaxeg

@ Amhég mpacelc, m.y.
alk] = alkl+1;
al[k]l] = a[l]+a[n];
FOR (i, 0 TO 9) WRITELN(a[i]):;
pE(alk) >lalker]l =it

® Apykonoinon (pe pndevikd)
FOR (i, 0 TO 9) a[il=0;

¢ Ebdpeon ehdyiotov ototyeiov
x = al[0];
FOR (i, 1 TO 9) if (alil < x) x = a[il;

Tpoppuxn avolitnon (i)

¢ [Ipopanpa (avalnitmong): divetat £vag
wivakag akepoimv a kot {nreiton va Ppedel
oV VILAPYEL 0 OKEPOLOG % GTO GTOLYElR TOV

PROGRAM linsearch ()
{
int x, n,+apBtoo];
GALeS OnAddoelg;
TITAOG ETIKEPOAIOO. ;7
00NYIES aTO YPHOT §
x = READ_INT():;
1 faoua tov mTvarxo.;
wa Lo oToy wvoKa yio Tov X ;
TOPOVGIOCI OTOTEAETUATDV

}

%. Zéggo, N. Momaomspov Tpoypapperiopss HAeKtpovikey Yrokoynothy. 159 X. Zéyog, N. Tlaxaomopov Tpoypappaniopés Hiektpovikéy Yrohoyiotdv 160
I'poppikn avalnmmon (i1) I'pappikn avalnmmon (111)
@ Mo Svvartr GLYKEKPILEVOTTOING # Evolloktikn couykekpipugvonoinon #1
n = READ_INT(); i=0;
FOR (i, 0 TO n-1) a[i] = READ_INT(); do
i=0; if (a[i] == x) break; else i = i+1;

while (i < n AND a[i] != x) i=i+l;
e < )

WRITESPLN("To Bpfika otn 6éon", 1i);
else

WRITELN("Agv to BpAHra");

o X1 yepoTEPN TIEPinTOOT B0 EAEYYXHOVV OAL
T GTOLYELL TOL TTEvVaKo,

o Amortovvtor a n+ b ProTo = YPopKn)
(a, b otabepéc, n to péyeboc Tov Tivaka)

£, Zayos, N. Mardomdpov Hpoypappatiopds Hrektpovikdy Yrokoyiotdy.
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while (i < n);

aif (i< n)

WRITESPLN("To PBpfxa otn ©éon", i);
else

WRITELN("Aev 1o BpAxra");
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I'poappn avaltnon (iv)

® EvoAlokTikn cvykekpluevonoinon #2
i=0;
do
if (a[i] == x) found = true;
else { found = false; i = i+l; }
while (NOT found AND i < n);

if (found)

WRITESPLN("To Bpfka otn 6éon", i);
else

WRITELN("Aev to Bphra");

£. Z6i0¢, N. Tamaomdpon Tpoypappationés HAektpovikey Yrohonotoy
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Tpajipuxn avoCitnon (v)

# EvoALokTikn cvykekpipevonoinon #3

i = 0; found = false;

do
if (a[i] == x) found = true;
else i = i+1;
while (NOT found AND i < n);
if (found)
WRITESPLN("To Bpika otn 6éon", 1i);
else

WRITELN("Aev 1o BpRAxa");
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I'poappuxn avaltnon (vi)
¢ Evolhoxtikn cvykekpylevomoinon #4
a0
do {
found = a[i] == x;
LA T E L

} while (NOT found AND i < n);

if (found)

WRITESPLN("To Bpfika otn 6éon", i-1);
else

WRITELN("Aev to BphHra");

£, Zayos, N. Mardomdpov Hpoypappatiopds Hiektpovikdy Yrokoyiotdy

Avadikn avalntnon (1)

¢ [IpotimdOeon: o mivakog va eivor
ta&vounpévog, m.y. o avgovosa dtiTaén

¢ Eivot ToA0 710 0mwod0TIKn atd T YPOLLLLLKN
avalnmon
o X1 YEPOTEPN TEPIMTOOT| OTOLTOVVTOL

alog, n + b Ppota
(a, b ctabepéc, n To péyedog Tov TIVaKaL)
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Avadwm avalnmmon (i1) Avadikn avalnmon (111)
¢ To wpoypapiLo ¢ Avalnnon Kot EREAvIoN ATOTEAECUATOG

const int N = 100;

PROGRAM binsearch ()

{
imt i/ ox, anpaksrstyidast, mid,/ salNl;
Mnvoua emikepalioo kai 00nyies ypiong ;
n = READ_INT(); // xota adéovoa oeipa
FOR (i, 0 TO n-1) al[i] = READ_INT();
x = READ_INT();
Avalitnon ko1 eupavion awoteAéouaTos

£, Zayos, N. Mardomdpov Hpoypappatiopds Hrektpovikdy Yrokoyiothy.
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first = 0; last = n-1;
while (first <= last) {
mid = '(Eirst + last) -2
if (x < a[mid]) last = mid-1;
else if (x > a[mid]) first = mid+1l;
else break;
}
if (first <= last)
WRITESPLN("To Bpfika otn 6féon", mid);
else
WRITELN("Aev 1o PpAxra");
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[MoAvdrdotatol mivakeg

¢ Ilopdoerypo
int a[10][16];
al11[13] = 42;

FOR (i, 0 TO 9)
FOR (j, 0 TO 15)
a[il[j] = READ_INT();

£. Z6i0¢, N. Tamaomdpon Tpoypappationés HAektpovikey Yrohonotoy
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[ToAhamrlooaopog TvaKmv (1)

® Atvovton o1 tivokeg: a (mxn) , b (nxq)

¢ Znteiton o mivokag: ¢ = a b (mxq) Omov:

n
= Y aiiby,
k=1

EITER I

m l m

| |

Tpoypapparionds HAEKTpovikay Yrohonotey

X. Zayog, N. Mamaomopov
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[ToAhamrhacroo o TvaKo®v (i1)

¢ To npoypappa
REAL a[m] [n], bIn][ql, cIm][al;

FOR (i, 0 TO m-1)
FOR (j, 0 TO g-1) {
cl[il[j]l = 0;
FOR (k, 0 TO n-1)
c[il[J] = cl[il[J] +
ali]l [k1*bI[k]l[]];
}

£, Zayos, N. Mardomdpov Hpoypappatiopds Hiektpovikdy Yrokoyiotdy
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Moyikd teTpdymva (1)

@ AO100TOTOL TVOKES (71X7) TTOV TEPLEXOVY
Ohovg Tovg PLEIKOHE peTa&d 0 kat n’—1

« T0 GOpolcpa TOV oTOLXEI®V KADE GTAANG,
YPOLUNG Kot dlaymviov ival 6tadepo

10/ 9 |3 |22]16
17|11|5 | 4 |23
; ) 24]1812] 6
¢ [1popAnua: KoTookey
pOPANU gt 20[19]13] 7
HOYTKOD TETPAYDVOL 8]221]15/14

(nxn) ywo TePLTTO N

%, Zéyog, N. Mamaomdpov Tpoypappationds Hrektpovikdy Yroroyiothv
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Maoaywcd tetpaymva (11)
3
0 0 0 0
1 1 1
2 2
3 3 3 3
4 5|4 504 5|4
0 0 610 610
1 1 1 1 7
2 2 2 2
3 913 10[9]3 10[9(3
5[4 5|4 514 11]5(4
60 6|0 6[0 60
1 7 1 7 1 7 1 7
812 812 812 812

£, Zayos, N. Mardomdpov Hpoypappatiopds Hrektpovikdy Yrokoyiothy.
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Maywd tetpaymva (111)

¢ Katackeun yio meptttd n
Intaalli] [17]1, (278 Kis-hiim~sn=5;

i = n/2; j=n; k=0;
EORE(h,” 11 TOM Y
j=j-1; alilljl=k; k=k+l;
FOR. ' (m, 2" TO )i
j=(j+1)%n; i=(i+1)%n;
alil[jl=k; k=k+1;
}
}

FOR (i, 0 TO n-1) {
FOR (j, 0 TO n-1) WRITE(FORM(a[il[3jl, 4));
WRITELN() ;

}

%, Zéyog, N. Mamaomdpov Tpoypappationds Hrektpovikdy Yrokoyiothv
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ApBunrikoi vroloyicpot (1)

¢ TYOmoc REAL
o TPOGEYYIGELS TPOYUATIKOV 0plOpdV
« trunc: aképolo PEPOGS (amoKomn)
« floor: aképatog mov dev vepPaiver
« round: 6TpoyyvAomoinon
¢ [lopdotoon KVnTNG VITOJOGTOANG
« mantissa kot ek0émg  £m -2
omov 05<m<1xkmuxeZnn m=x=0
o TO m €lvol TEPLOPIGUEVNS OKPIfELag,
Y. 8 onuavTiKd ymoeio

X. Zayog, N. Iamoomopov TIpoypappaticpos Hiektpovikdv Yroroyiotdv:
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ApBunrikoi vroroyispot (11)

@ AplBunTiKd cOaApoToL
1000000 + 0.000000001 = 1000000
¢ Avamopdotacn Tov aptipmy
1000000 ~ 0.95367432 - 2 20
0.000000001 ~ 0.53687091 -2 29
~ 0.00000000 - 2 20
~ 0.95367432 -2 20

yLoti;

afpoicpa
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Evpeon tetpaymvikig piloc (1)

@ Xopic xpnon g cvuvaptnong sqrt
@ MébBodoc Newton
« Atveton o apBpog x > 0
« "Boto npooéyyion y g pikag, pe v < \x
e Eotwz=x/y
« To z givor Tpooyyton g piog, pe Vx <z

o [0 va Bpo o kolvtepn TpocEyyion, Taipvm
TO LEGO OPO TOV ) KoL Z

o Enavarappdve 6ceg popéc OEA®

£, Zayos, N. Mardomdpov Hpoypappatiopds Hiektpovikdy Yrokoyiotdy
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Evpeon tetpaymviknig pilog (11)

® Xopic ypnion s cvvdptons sqrt

sl x
yi+1 2 yi yi

@ Hapaderypo: V37 (6.08276253)

Yo =1

=] y, = 6.143246
y,=19 ¥ = 6.083060
y,=10.473684 v, = 6.082763
y;=7.003174
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Evpeon tetpaymvikig pilog (111)

FUNC REAL sqgroot (REAL x)

{
const REAL epsilon = 0.00001; // 1E-5
REAL old, new = 1;
do {
old = new;
new = (old + x/0ld) / 2;
} while (NOT ( /* ovvbixn tepuatiopod */ )) ;
return new;
}

£, Zayos, N. Mardomdpov Hpoypappatiopds Hrektpovikdy Yrokoyiothy.
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Evpeon tetpaymvicng pilog (1v)

® EvoALOKTIKEG GLVONKES TEPUATIGHOD
o X100epOc 0ptOIOG ETAVAATYEDY
n == 20
« Emituyng evpeon pilog AdBog!
new * new == x
o Amdlutn cvykiion
abs(new * new - x) < epsilon
o XYETIKT GOYKALON

abs(new * new - x) / new < epsilon
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EbVpeon tetpaywvikng pilag (v)

¢ EvaALokTikég cuvOnKeg TEPLATIGHOD
o Amdivtn ovykhon katd Cauchy
abs(new - o0ld) < epsilon
« XYETIKN GUYKAION

abs(new - o0ld) / new < epsilon
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Tpryovouetrpucég ovvaptoelg (1)

¢ Xvvnpuitovo pe avamroypo Taylor
“

e
cos(x) = ;(—l) @

@ y10. ToV 0po e dgiktn i+1 €yovpe:

i § 22 s ix2i ¥
= Qi+2)! [( b (2i)!}(2i+1)(2i+2)

®ondte av n = 2i+1 éovue:

)
newterm = —oldterm
n(n+1)

X. Zéyog, N. Tanaomdpov Tpoypapparionds HAEKTpovikay Yrohonotey 182

TpryovoueTpikég GUVOPTNGELS (11)

FUNC REAL mycos (REAL x)

{
const REAL epsilon = 1E-5;
REAL sgqx = X * x, term = 1, sum = 1;
int n =1}

do {
{ ool o o et L
term = -term * sgx / (n*(n+l));
sum = sum + term;
} while (abs(term/sum) >= epsilon);
return sum;

Avaopoun (1)

© Avodpopukég Sladtkaoiec | GLVOPTIOELS:
OVTEG TOV KOAOVV TOV EAVTO TOVG
@ To apyd TpoPAnua avéyeton otV
EMIAVON EVOC 1| TEPLGGOTEPMOV LLIKPOTEP®V
mpofAnudTev Tov 16100 THTOV
¢ [apdderypo: wopoyoviko
enl=n*m-1)*n2)* .. *2%1
o AVAOPOUIKOG OPIGHOG

} 0l=1 (nt1)!=(n+l)*n!
3. Zayog, N. amoomdpov Tpoypappatiopog Hiektpovikdv Yroroyiotdv: 183 X. Zayog, N. Naraomdpov Tpoypappatiopog Hiektpovikdv Yroroyiotdv 184
Avoadpopn (i1) Avadpoun (111)
¢ [lopdoetypo: mapoyovtikod (cuvEyeln) ¢ ApBpoti Fibonacci

FUNC int fact (int n)
{
SE. (n==0preturn 1y
else return fact(n-1) * n;

}

TPOYPaLL KOAET fact (3)
fact (3) koAel fact (2)

fact (2) KoAel fact (1) EMOTPEPEL 2
fact (1) koAel fact (0) EMOTPEPEL 1
fact (0) EMOTPEPEL 1

ovveyilet...
EMIOTPEPEL 6
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. FO = O 3 Fl =1
o= e N e N
@ AVOJdpOLLIKT GUVAPTNOT VIOAOYIGHOD

FUNC int f£ib (int n)

{
if (n==0.0R n==1)
return n;
else
return fib(n-1) + fib(n-2);
}
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Avaopoun (iv)

@ Avtdc 0 avadPOUKOS VITOAOYIGHOS TMV
apBpov Fibonacei dev givar omodoTikog

Avaopoun (v)

©® Méy1610G KOOGS dtonpétng
o Avadpopkn vhoroinon tov adyopifpov
tov EukAeion

fib(5)
<///‘\\»\\\\\ FUNC int gcd (int i, int j)
fib(4) \\ﬁb - {
/\ /\ LE-11==0 ORIF==0)
~—— ~ . .
fib(3) fib(2) fib(2) fib(1) 1ret1.1;n(:!.+3, )
) else if (i > j
N N N return gcd(i%j, 3j):
fib(2) fib(1) fib(1) £ib(0) fib(1) fib(0) g
N return ged(i, j%i);
fib(1) fib(0) }
3. Zyoe, N. Taraomopon Tpoypappatiopoc Hiektpovikdy Yrohoyioty. 187 3. Zayoe, N. Tamoomopon Tpoy, 6¢ HAEKTPOVIKGY YT0AOYIoTa 188
Avadpoun (vi) ApoBaio avadpoun

@ XZvvaptnon topdpota pe tov Ackermann
2@ 0)i= 1 2(,0,1)=1i

FUNC int £2 (int n); // function prototype

FUNC int f£1 (int n)

{
2(i,0,2)=0 z(i, 0, n+3) =1 if (n==0) return 5;

e i 1 t f1(n-1) * £2(n-1);
2(i, j+1, n+1) = 2, 2, j, nt1),m) Vi, j, neN s L SR
FUNC-int (z S(@mE 3, Jimntvgiint n) FUNC int f£2 (int n)

{ {
ot o (nf=0)_return j+1; if (n==0) return 3;
else if (j==0) ; else return £1(n-1) + 2*£2(n-1);
if (n==1) return i; }
else if (n==2) return 0;
else return 1;
else return z(i, z(i,j-1,n), n-1);
}
%. Zéggo, N. Momaomspov Tpoypapperiopss HAeKtpovikey Yrokoynothy. 189 X. Zéyog, N. Tlaxaomopov Tpoypappaniopés Hiektpovikéy Yrohoyiotdv 190
OpBot T (1) OpBotnra (i1)
¢ Eidn opbotntog ¢ [Tapdostypo: e0peon yvopévov

o ZUVTOKTIKN
« Nonuatikn
o ZNUOGLOAOYIKN
¢ Xnpooctoloyikn opOotnTa eEAEYXETAL:
o LE doKyég (testing)
o HE podnpotikn emainfevon

£, Zayos, N. Mardomdpov Hpoypappatiopds Hrektpovikdy Yrokoyiothy.
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FUNC int mult (int x, int y)
{
ant: A ZesE0y
FOR (i, 1 TO %) z = z+y;
return z;

}
¢ loyvplopoc:
« H ocvvéptnon vroroyilet 1o yvopevo dvo
PLGIKAOV OPLOUOY X KoLy
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OpBotTa (111)

¢ Evtomiopudg onpeiov 6mov Oa ypapovv
BePoardoeig
FUNC int mult (int x, int y)
{
int i, /*I*/ z = 0; [*2*/
FOR (i, 1 TO x)
/*3*%/ z = z+y [*4%/;
/*5*%/ return z;

}

¢ Kataypagn OA®V TV OLVUTOV
TPOTTWV PONG EAEYYOV

X. Zayog, N. Iamoomopov TIpoypappaticpos Hiektpovikdv Yroroyiotdv: 193

OpBotTa (iv)

¢ BeBawnoeig

/*1 — BePaimon eic6dov: x > 0,y >0 */
z = 0;
k2o x =0y = 002= 0%
FOR (i, 1 TO x)
/*3 — Avaidoiotn Bpoyov:
x20,y20,i<x,z=y*(i-1) */
Z = Z+y
/*4:x20,y20,z=y*i*/ ;
/*5 — BePoioon e£000v: x>0,y >0,z=y *x */
return z;

ORO=050:0

@ EnaAnbevon: yio kabe dvvatd tpdmo pong
152,253,255 ,3>54,453,4>5
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X. Zayog, N. Mamaomopov TIpoy,

OpBotnta (v)

@ [Topdoetypo: VTOAOYIGHOG dVVOLNG LLE
emovoroppavopevo tetpayovioud (Gauss)

FUNC REAL power (REAL y, int j)
i
1A%/ REAL -Ae=v lomg imt A =1 s /x2%]
if (i<0) { /*3*/ x=1/x; i=abs(i); }
/*4*/ z=1;
while (i>0) {
1*5% /1 1f (i%2 1= 0) z=z*x;
VA - T SRk By Ly T ZA,
}
/*8*/ return z;

}
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OpBotTa (vi)

¢ Pon eAéyyov
¢ Befarmoeig
/*1 — BeBaioon ei0660ov: REAL y, int j */
Yaorx =y =
/*¥3:1<0*/
/*4:1>0,yi=x1*/
/*5 — Avalhoiot Bpoyov: 1> 0, yi=z * xi */
/*6:120, yi=z*x! avidptiog,
yi =z *x"lav i nepirtog * /
/%7 =z *xi*}
/*8 — BeBaioon e£6dov: yi=2z */

o)
-3

%, Zéyog, N. Mamaomdpov Tpoypappationds Hrektpovikdy Yroroyiothv

OpBot T (vii)

© Mepwn opBotnta (partial correctness)

o OV TO TPOYPOLLLLO CTOLOTNOEL,
to1E 10 amotéAecpa Oa eivarl opOo

® Ol opBotTal (total correctness)

o TO TPOYpOLLO Bt GTOUATIOEL
Kot 10 omotédecpa Oa givor opOo
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Amo6 v Pazcal ot C (1)

¢ Tomot dedopévav

o Aképarot apBpol
int char

« KaBopiopog mpoonuaveng
signed unsigned

« KaBopiopog peyébovg
short long

o AptBpol Kivnmg vVTodloTOANG
float double
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And v Pazcal ot C

(i)

char , signed char , unsigned char

signed short int , unsigned short int

signed int , unsigned int

signed long int , unsigned long int

Amnd v Pazcal ot C (iit)

¢ [pdypapipa Kot VTOTPOYPALLLLOTOL

int main () PROGRAM example ()
{ {

return 0; }
}

Mrotd pi i) PROC D 650

float (Y iy
e i ) int £ (...) FUNC int £ (...)
long double e ) S
Me KOKKIVO ¥pOUO OGO, LTOPOLY VO TOPOAELPOOVV.
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Amo v Pazcal ot C (1v) Amo6 v Pazcal ot C (v)

¢ AvaBeon
x += 42; - 4t B ol Ee b
i %= n+l1; i=1i% (n+l);
X =y =2=0; x =0; y=0; z=0;
vy = (x = 17) + .25; x =17; v = x + 25;
i++; /*Nn*/  ++i; i= i+1;
i--; /*n*/ --i; i=i-1;
i=3; x = i++; i=23; x=1; i = i+1;
i = 3;ixi="w+is pieie BB RO L LEE - L o R T R D)
i = i++; // Adaboc!
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¢ Bpoyog for

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

for (i=8; i>=1; i--) FOR (i, 8 DOWNTO 1)
for (i=1; i<=10; i+=2) FOR (i, 1 TO 10
e STEP 2)

/l SLapopeT KO

anotéAeoual
n = 3;
n = 3; FOR (i, 1 TO n)
for (i=1l; i<=n; i++) n = n+l;
n++;
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And v Pazcal ot C

(Vi)

¢ Bpoyog for

for (apywomoinon; cuvinikn; Prua)
EVIOM

// mpocéfte tov teAeoth, (KOUUQ)

dntadl, a3

for (i=1, s=0; i <= 10; i++)

apykomoinon

Wevong

s += 1i;
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Amnd v Pazcal ot C

(vii)

¢ 'E&odog otnv 006vn

#include <stdio.h>

printf ("Hello\n");
Drintf ("%d",/ 24+1);
peintfi("%d %B1EMash i)y
printf(t%c, ¢);

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

printf ("%54", i);
printf ("%5.31£f", r);

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

printf ("%c %d %c %d\n",
‘a', 97, 97, 'a');

a 97 a 97
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And v Pazcal ot C (viii)

¢ Eicodog amd to TAnKTporoylo

#include <stdio.h>

scanf ("%d", &i); i = READ_INT();
scanf ("%1f", &r); r = READ_REAL();
c = getchar(); c = getchar();

yfuittig sl
scanf ("%c", &c):;

while (getchar()!='\n'); SKIP_LINE();

£. Z6i0¢, N. Tamaomdpon Tpoypappationés HAektpovikey Yrohonotoy
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Agikrteg (1)

@ Agiktng (pointer): n d1e0BvvVoN oG
TEPLOYNG TNS LVALUNG OTov PploKkeTar o
petafanty

& Llapdadetypo

int *p;

=

/* o0 deikmg p TomoBeteitan vo dgiyvet o
KamowoL aképoto petafAnt */

*p = 42;
WRITELN(*p + 1);
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Agikteg (i)

@ Kevog deiktng (NULL): e1dwn Ty dgiktn
7oV o€ dgiyvel Tovbeva
¢ [lopdaoerypo
int *p;

PEj_

p = NULL;
& AoryopeOETOL 1] TPOOSTELNGT TNG VNG
UEGM VOGS KEVOD OEIKTN
p = NULL;
WRITELN (*p) ; // \&bog!
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Agikteg

(111)

Agiktodotnon: &
1 devhuvon pag peTaAnme
ant TxE=dniT) XD
P = &X;
Amoodgiktodotnon: *
TO TEPLEXOUEVO LuLag dlevbuvong

WRITELN(*p) ; D
*p = 42;
WRITELN (x) ;
b4
. Zayog, N. Ioraomdpov Tpoypappomiopés HAektpovikay Yrokoyiotdv 208

Agiktec ko avdbeon

® AvaOson deiktdy P ¢

a| ]

SEED s

*q = *p;

£, Zayos, N. Mardomdpov Hpoypappatiopds Hrektpovikdy Yrokoyiothy.
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[Mopdoctypo pe deixteg

PROGRAM example ()

{ | —] x
i = 42, el /]
S vy i .l s [y

P = &X; q = &Y;
*p = *p - *q;
*q = *p *y;

qa = p;

(*q)++; *p -= 3;
WRITESPLN(x, Y);
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Agikteg avti TEPAGHOTOC [LE AVOPOPEL

int gcd (int a, int b);

void normalize (int *p, int *q)

ITivaxec kot deikteg (1)

Ap1Ountikn dekTdv

: int al31 = {7, 6, 42}; 2
int g = gcd(*p, *qQ); bl o IR o 7 |
*p /= g; *q /= g; 6
} P = &(al0l);
& 5 42 |
int main () > i
{ P8y
int x, y;
scanf ("%d %d", &x, &y); WRITELN(*P) ; P
normalize(&x, &y): WRITELN(* (p+1));
printf ("%d %d\n", x, y):; P = p+2; :
3 6
. return 0; WRITELN(*p) ; 42
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[Mivaxeg kot dgikTeg (11) [Tivaxes kot deikteg (111)
Ioodvvapio TvaKmy Kot OEIKTOV Xopuporocetpéc
‘Evag wivakog gtvat évog deiktng 6To TpdTo char a[l15] = "Hello world!", b[15];
otoyeio. // a[l2] == '\0'
af[il 100JVVOLO 1E *(a+i)

Ot mivakeg Opmg eivar otodepol deikTe,
oMAadn 6ev umopodv va aALGEOVY TN

void strcpy (char *t, char *s)

while ((*t++ = *s++) != '\0');

}
int main ()
int a[3] = {7, 6, 42}; {
: AR strcpy (b, a);
int *p = &a; printf("%s\n", a);
p++; /* cwotd */ return 0;
a++; /* AdBoc! */ 2
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[Mivaxeg kot deikTeg (1v) Ta&wvounon (1)

Extonmon cvpporocepdg
void putchar (char c);

void puts (char *p)

{
while (*p != '\0') putchar(*p++);
}
int main ()
{

char s[] = "Hello world!\n";
puts(s);
return 0;

}

£, Zayos, N. Mardomdpov Hpoypappatiopds Hrektpovikdy Yrokoyiothy.
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¢ [Ipofinpa: va avadiotayBovv ta ctoyeio
€VOG mivoKo aKepainv oe avEovsa oelpd

& Mo 0md TIG ONUOVTIKOTEPES EPAPLLOYES TV
NAEKTPOVIK®V VTTOAOYIGTOV

¢ Boowm) Swdkacio: evalioyn Tydv

PROC swap (int *x, int *y);
{
int save;
save = *x; *x = *y; *y = save;
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Ta&vounon (11)

¢ Ta&wvounon pe emaoyn (selection sort)

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

¢ [1\100¢ cvykpicewv;
mg taéng tov n? = O(n?)

Ta&wvounon (111)

¢ Ta&wounon pe swoaywyn (insertion sort)

FOR (i, 1 TO n-1) {
int x = a[il, 3 ='4;
while (j > 0 AND al[j-1] > x) {
aljl = a[j-11; 3 = j-1;

}
aljl = x;
}
@ 11\M00¢ cvykpicewv;

mg tédéng tov n? = O(n?)
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Ta&vounon (iv) Ta&wvounon (v)
©®M¢£60d0og ¢ puoaridag (bubble sort) ¢ [Tapdostypo extéheonc (n=7)

FOR (i, 0 TO n-2) input: 12498675 45126978
- : 45126798
FOl'l (3, 1.1—2 DOWI‘_ITO i) 12498657 45126798
if V(a[glsfasa [n+1]9) 12498567 i=2 45612798
swap(&(aljl), &(alj+1l)); 12495867
12459867 45612789
¢ [TAn6og cvykpicewv , 12459867 45612789
i=0 41259867 i=3 45671289
(-1)+@2)+..+2+1 =n(@-1)/2
> 41259867 45671289
™mg taéng tov n? = O(n?) 41259687 i—4 45678129
41256987
41256987
i=1 45126987 i=35 45678912
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Ta&wounon (vi) Tagwounon (vii)

® Beltioon e éheyyo evolraydv

FOR (i, 0 TO n-2) {
bool swaps = false;
FOR (j, n-2 DOWNTO i)
if (aljl > alj+1]1) {
swaps = true;
swap(&(aljl), &(alj+ll));
}
if (NOT swaps) break;
}

@ XV KEADTEPN TEPIMTMOT OTALTOVVTOL
O(n) ovykpiceig, otn yepdrepn O(n?)

£, Zayos, N. Mardomdpov Hpoypappatiopds Hrektpovikdy Yrokoyiothy.
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¢ Ta&wvoumon Le ocuyydvevon (merge sort)
o Aloupd v axorovdio T@v apBUdY o€ 600
uépn
o Mg avadpopikég KANGELS, TOEWVOU® To GV0
pépn ave&hpnto
o 20YY®VEH® TO. 600 Ta&VOoUNIEVE HEPT
@ 211 EpOTEPN TEPIMTOON ATOLTOVVTOL
O(n log n) ovykpicelg
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Ta&vounon (viii)

¢ Ta&wounon pe cuyydvevon

PROC mergesort (int a[], int first,

Ta&wvounon (ix)

@ Zvyyoveovon

PROC merge (int a[], int first,

int last) int mid, int last)
{ {
int mid; int b[last-first+1];
if (first >= last) return; int i = fivae; 3 ="mid+1, k = 0;
kil ;: g while (i <= mid AND j <= last)
it (als] < al3]) bkl * aliesl,
mergesort (a, mid+1l, last); s blksrl s aliisl;
merge(a, first, mid, last); while (i <= mid) blk++] = al[i++];
; while (j <= last) blk++] = alj++];
FOR 61, 0 TOk=1) “alfipStwilli="Db[i];
}
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Ta&wounon (x) Tagwounon (x1)

@ Ta&wvounon pe ouyydvevon (S1opopeETIKA)

PROC mergesort (int n, int *a)
{

int mid;

if (n <= 1) return;

mid = n/2;

mergesort (mid, a);
mergesort (n-mid, a+mid);
merge(a, a+mid, a+n);
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@ Xuyy®vevon (S1opopeTIKE)

PROC merge (int *first, int *mid,
: int *last)

int b[last-first];
L E oy s MBIV s T T S T e B Tt o

while (i < mid AND j < last)
1if (*1 < *3F) *k+* *id+;
else *k++ *j4+;

*id4;
*J++;

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

i/ = first; 3 = b;
while (j < k) *i++ = *j++;
}
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Ta&vounon (xii)

© Omoloconmote ahyoplOLog tagvounong #
apBpov ypedletor TovAdytotov O(n log n)

’
GLYKPIGELS
1 < 22
-/7\
— T
Zo < T3 T2 < T3
L1, T2, T3 1 < T3 T < T3 3, T2, T1
1, T3, Ty T3, %1, L2 L2, %1, T3 L2, T3, %1
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Ta&wvounon (xiii)

¢ Ta&wounon pe dwapépion (quick sort)
PROC quicksort (int al[], int first,
int last)
int i;
if (first >= last) return;

i = partition(a, first, last);
quicksort(a, first, i);
quicksort(a, i+1l, last);
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Ta&vounon (xiv)

¢ Awpépion (partition)

FUNC int partition (int al[]l, int first,
int last)
{ // emloyn evog ororyeiov

Ta&wvounon (xv)

@ Xe kabe Pfrpa g Stopépiong

swap(&(alil), &(aljl))

int x = a[(first + last)/2]; ‘ sx ‘Zx‘ ‘S“ 2x ‘
int i'= fixst,-3 =.last; T Sl R gl last
while (true) { ‘ 3
while (al[il < x) i++; #Mera ™ Swapépion
while (x < al3jl) j--;
if (i >= j) break; ‘ sx ‘SXHZ"‘ Zx ‘
swap(&(al[il), &(aljl)); i++; j--; first 3j H a: 1asT
} ! uépog 1 ] uépog 2 |
return j;
}
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Teyvoroyla AOYIGUIKOD Movtélo tov KoToppaKn (1)
* SOftWare engineering ANalTHOELG anéd 1
. ’ 3 TO odoTnua
© Avantuén Aoyiopkoy Tov vo eEac@orilet: Enutpuan
o napaﬁqan HEGO GE TPOOLOYEYPOLLLLLEVOL JE— -
AXPOVIKA OpLa TO AOYLOHLKO
o KOGTOG LLECH GE TPOSLUYEYPAULEVO. OPLoL EdpuoniN,
o KOAY| TOLOTNTO Mpokatapktudh g
oxedlaon
« aélomotio e |\
« duvoTn Ko Oyt daovnpn cuvtipnon pr— =
@ Movtéha kKOKAov {o1g AOYIoULKOD oxedtaon
EnaABeuon
L3
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MovtéAo ToV KaTappaKn (11) Enelepyaocia kepévou (1)
KuSikomotnon kat v ¢ AdBacpa kot emegepyoacio OAOV TV
ekkaBaplon 7 4 4
A YOPOKTAPOV TNG ELGOO0V, T.). LETPTLLOL
"EAEYX0G povadag \,
int n = 0;
Zuvévwon VI
while (getchar() != EOF) n++;
Enu}\nﬂsuon\ printf ("%d characters were read.\n", n);
A . A r 7 7
o it ¢ H tyun EOF onpaivet o 16A0g g £166500
Eropes awrperos N (Ctrl-DnCtrl-Z amd T0 TANKTPOAOYIO)
Aeittoupyla kat VIII
ouvTiipnon
Enavenikipwon
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Enelepyaoio keypuévoo (11)

¢ ILy. aviiypoen g 16600V 6TV ££000

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

}
¢ H 1y EOF npénet va avotedel o petafintm
int, 6yt char! Ioodvvapa:
int c;

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

£. Z6i0¢, N. Tamaomdpon Tpoypappationés HAektpovikey Yrohonotoy
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Enelepyaocia keypévov

(111)
@ AdBacpa kot emegepyacio OAOV TOV
aKEPOI®VY TNG €GOS0V, T.). ABpoion

int i, sum = 0;

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

}
¢ H scanf smiotpépet 10 TAN00G TRV
ool eiov Tov dafdctnrayv. loodvvapa:
int i, sum = 0;
while (scanf ("%d", &i) == sl +=_1;
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Enelepyaoio keypnévoo (iv)

¢ [lopdoerypa 1: TpdypapiLo Tov
« OwPalet éva keipevo amd v €i6od0
o LETPAEL TOV OPLOUO TOV YOPOUKTPOV KoL TOV
aplilo TOV YPURLOV
» VTOAOYiLel TO HEGO OPO KOVG YPAUUING
@ Metpdpe ta ' \n' Kot TOLG VITOAOITOVG
XOPAKTIPES
¢ E)léyyovpe yio t€Aog 160000 (EOF)
@0 to péco 6po, kavovle dlaipeon!
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Enelepyaocia kepévou (v)

¢ Tlapdaoerypo 1
int lines = 0, chars = 0;

while (true) {

int c¢ = getchar();
if (c == EOF) break;
if (c == '\n') lines++; else chars++;

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

if (lines > 0)

printf ("%0.31f characters per line\n",
(1.0'* chars)/ lines);

@ Koivtepa: (double) chars  HETOTPOT) TOMOL
(type cast)
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Enelepyaoio keypnévoo (vi)

¢ [lopdoetypa 2: TpOyPALLLLO TOV
« OwPaletl éva keipevo amd v €i6od0
o LETPAEL TOV OPLOUO TOV YOPOKTPOV, T®V
AEEEMV KOL TOV YPOUUOY
¢ T1onpoiver «é€ny; Awdoyd ypdippoto!

€ ZVVAPTNON Y10 TOV EVIOTIGUO YPOULUATOV

FUNC bool isletter (char c)
{

return ¢ >= 'a' AND c <

OR ¢ >= 'A' AND c <

£, Zayos, N. Mardomdpov Hpoypappatiopds Hrektpovikdy Yrokoyiothy.
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Eneepyaoia keypévon

(vii)

¢ Tapdaoetypo 2
ing*cy- lines =%0, chars /=507 wordsy=, 073

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

@'Eyovpe d1ofacel Eva xapoaKTnpo «UTPOCTON»!
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Enelepyaoio keypuévoo (viii)

¢ [lopdoetypa 3: TpdyPALLLLO TOV
« dwPalet éva keipevo amd v €i60d0
o LETPAEL TIG GLYVOTNTES EUPGVIONG AéEeV
pe unkog amd 1 péxpt 20 ypappoto
& Métpnon unkovg AEEng
& Metpntéc AéEewv avd punkog: mivakog!
@ Edo d¢ ypetaletor va acyoindovpe pe Tic
QALOYEG YPOULULOV!
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Enelepyaocia keypévov (ix)

¢ Ilopaderypo 3
int i, c, freql21]:
FOR (i, 1 TO 20) freqlil = 0;

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

¢ [lopdoerypa 3 (cuvéyeia)

TR (A, ' 1 TON20)
printf ("%44 words of length %2d\n",
freqlil, i);

® Metotponn keoAoiov ypoppdtov o meld
FUNC char tolower (char ch)

Enelepyaocia kepévou (x1)

¢ [Tapdostypo 4: TpOYPOLLLO TOV
« dwPatetl éva keipevo and Vv 16000

o YPOQEL TOVG YOPOKTAPES KAOE YPOUUNG
avtiotpopa

@ ATofnKkevon TV YapaKTNPOV k6O
ypoppng: mivakog!

{ : ; ; : ¢
if (ch >= 'A' AND ch <= 'Z') ¢ IIpénel va vroBécovpie éva PéYIGTO PAKOG
lretum ch - 'A' + 'al; ypoppns — Ba Empene va kdvovpe ELEYYO
else r ,
return ch; vrépPacng Tov!
}
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Enelepyaoio keypnévoo (xii) Enelepyaocia kepévou (xiii)
¢ [lopdaoerypo 4 ¢ Evpeon gpodavionc AéEnc-kAeldion

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

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

FOR (i, n-1 DOWNTO 0) putchar(linel[i]):;
putchar('\n');
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// n AEEN-KAEOL €xeL 3 apOKTIPEG
FOR (j, 0 TO 2) keyl[jl = getchar();

// €0t i TO WKOG TNG YPOLHNIG
FOR (k, 0 TO i-3)

if (linel[k] == keylO0]
AND linel[k+1l] == keyl[1]
AND line[k+2] == key[2])

WRITELN ("keyword found!"):;
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Xvpuporocelpég (1)

¢ [livaxeg yopaxtipwv char []
® AgiKTEC GE YOPAKTIPOL char *

@ Tededvouy e o yopoktipa '\O'
¢ [Tapdderypa
char name[30];
printf ("What’s your name?\n");
scanf ("%s", name);

printf ("Hi %s, how are you?\n", name);

)
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Zvpporoocelpég (11)

@ Xprioyeg cuvaptnoelg PifAodnkng
#include <string.h>
¢ Métpnon pnkovg: strlen
printf ("Your name has %d letters.\n",
strlen(name)) ;

& Ae&koypapik] GVYKpLoN: strcmp
if (strcmp(name, "John") == 0)
printf ("I knew you were John!\n");
¢ Quiz: strcmp ("ding", "dong") == ?
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2vpuporocelpég (111)

¢ Avtiypaon|:
char a[l10];
strcpy(a, "ding");

strcpy

Aopég (i)

¢ Ao (struct): Sopmpévn HETOPANTA TOL
amoteleitat amd TAN00G ETLUEPOVG
LETOPANTOV TOAVOS SLOPOPETIKAOV TOTOV

all] = 'o'; ; , . ’
g : 2 ® O1 empépong petafantég Aéyovton wedio
printf ("%s\n", a); // dong . . 2
Kot OEPOLV EEYMPLOTE OVOLLALTOL

& XZuvévmon: strcat @ THvrasn

char a [10] = "abc" 7 struct_def

strcat(a, "def");

printf ("%s\n", a); // abcdef ﬂ

O
( ‘ofet
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Aopég (11) Aopég (111)
¢ [lopadetypo o [Eirotname ¢ [Tapdostypo: pécoc 6pog Pabporoyiog

struct student_t {
char firstName[20];
char lastName[30]; class
int class, room;
int gradel[l5];

}; grade[0]

grade[1]

lastName

struct student_t s;

grade[14]

s.cldass = "3
WRITESPLN(s.firstName, s.lastName);

)
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FUNC REAL average (struct student_t s)
{

REAL sum = 0.0;

AnE: i

FOR (i, 0 TO 14) sum += s.gradel[i];
return sum / 15;

}
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Aopég péoa oe OOUES (iv)

struct date_t {
int day, month, year;
};

typedef struct date_t date;

struct student_t {

date birthDate;

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

struct complex_t { REAL re, im; };
typedef struct complex t complex;

FUNC complex cMult (complex x, complex y)
{

complex result;
résult .rejsig.Te ¥y re~ x.im * v,im;
result.im = x.re*y.im+ x.im * y.re;
return result;

}
FUNC REAL cNorm (complex x)
{
return sgrt(x.re * x.re '+ dim * x.im);
}
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Evooelg

¢'Evoon (union): 6nwc n dopun aAAd Hovo Eva
omo o mtedio ypnoomoteitat kébe otiyun!
¢ [lopdaoerypo

union number_t { int i; REAL r; };

union number_t n;

n.r = 1.2; * \;‘

printf ("%1£f\n", n.r); r

Apyeia (1)

¢ Apyelo (file): aroteleiton amd
o petafAnTd TA00g cToLEimV
o OmoONKEVUEVOV TO EVOL LETA TO GALO
« GLVNOWG GTNV TEPLPEPELOKT LV
(m.y. oto dioko)
o &V yével mepiéxet dvadikd dedopéva (binary)
« €101KN mepintmon: apyeio KeEvon

n.i = 42; TTopd
printf ("%d\n", n.i); ¢ (Xp(l&Sl’Y}J.O.
#include <stdio.h>
printf ("%1£f\n", n.r); /* labog! */ S
I
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Apyela (11) Apyeia kepévou (1)

@ Avorypa kot kheioio apyeiov

fopen fclose

¢ AéBoopa kot ypdyipo

fputc fgetc XOPOKTHPES
fputs fgets ovppolooelpés
fprintf  fscanf otionmToTE
fwrite fread oxolovlicg byte

#'Eleyyoc 1€lovg apyeiov
feof

£, Zayos, N. Mardomdpov Hpoypappatiopds Hrektpovikdy Yrokoyiothy.

257

¢ [Tapdostypo: pétpnon aptopon YpoLU®Y
KO YOPOKTPOV TOAMDV apyEI®V TOV
0oVOUALOVTOL GTT| VPO EVTOADV

#include <stdio.h>

int main (int argc, char *argv[])
{
int i;
for (i=1; i<argc; i++)
/1 emeepyooia tov opyeiov argv[il
return 0;

}
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Apyela kelévon (11)

¢ [Topdoetypa (cuvéyxela)

/1 emsepyaoio tov apyeiov argv[il

FILE *f;
int chars = 0, lines = 0, c;
S C(E = fopenfaraviil T rem)) =="NULL)

return 1;
while ((c = fgetc(£f)) != EOF) {

Avaodka apyeio (1)

¢ [opdderypo: avtrypaen SLASIKOV apYEi®V
#include <stdio.h>

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

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

chars++;
if (ci=s "\n") lines++; fout = fopen(argv([2], "wb"):;
} if (fout == NULL) return 2;
fclose(f);
printf ("%d chars, %d lines, %s\n",
chars, lines, argvl[il);
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Avadd apyeio (1) Awyeipion ™ pvnqung (1)

¢ Ilopaderypo (cvvéyeia)
while (!feof(£fin)) {
unsigned char buffer[1000];
unsigned int count;

count = fread(buffer, 1, 1000, fin);
fwrite(buffer, 1, count, fout);
}

fclose(£fin);
fclose(fout);

return 0;
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@ ZTOTIKEG PETAPANTEG: YEVIKEG 1] TOTIKES
o 0 Y®POG 01N VNN 6mov ToToHeTOVVTUL
decpevetar kaOe popd mov KoAegiton n

gvotNTO OOV dNADVOVTOL KOl
OTOOECLEVETAL GTO TEAOG TNG KANONG

© Avvopukég petaPAntés
o 0 Y®OPOG 0T pvnun 6mov ToToheTovVTUL
decEVETOAL KO OTOOECULEVETOL GUVOLULKCL,
dMAad e PPOVTION TOV TPOYPUULOTIOTN
o 1 TPOCTEANCT] GE OVVOALKEG HETAPANTEG
yivetan pe ) xpnon dEKT@V (pointers)
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Awayeipion g pvnung (i1)

¢ Me ) Pondeta TV SVVOLUKOV LETAPANTOV
VAOTTOLOVVTOL SVVOLKOT TOTTOL HESOUEVOV
« ovvdedepéveg Aotec,
o dévipa, YPAQOL, K.AT.
¢ [TheovekTh Lot TMV SUVAUK®OV TOTOV
o UTOPOVV VO TEPIEXOVY OTEPLOPLGTO TANOOG
otoyeiov (av to emitpémel 1 StbEsun Lviun)

o KATOLEG TTPAEELS VAOTOIOVVTOL OTOSOTIKOTEPOL
(.. TpocbNKN Ko Sloypopy oTOKEIWY GE
gvolapeon Béon)

£, Zayos, N. Mardomdpov Hpoypappatiopds Hrektpovikdy Yrokoyiothy.

263

Avvopukn mopaydpnon pvnung (i)

¢ Aéopevon
o Onpovpyio pag vENG SUVOLKAG HETOPANTNAG

int *p; p

oo

p = NEW(int);
¢ Amodéopevon
o KOTOGTPOPN LG SUVOLLKNG LETAPANTIG

el £
DELETE (D) ;
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Avvopukn mopaympnon pnpng  (it)

¢ Aéopievon
« Onuovpyia Tivoke petofAntod peyéhovg

et ~*p, '

3 —

n = 3;
P = NEW(int, n);

¢ NEW(type) 10000VOLO l€ NEW(type, 1)

® Amodéapievon
DELETE (p) ;
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Avvopikn Topoydpnon pvnung  (iii)

@ l[paypatikd oe C
#include <stdlib.h> R MEW (Saardads

it g DELETE (D) ;

p = (int *) malloc(42 * sizeof(int));
if (p == NULL) {
printf ("Out of memory!\n");
exit(1);
}

free(p):;
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2HvOetec dSvvaukég petapintéc (i)

¢ [apdderypa

struct node_t {

int info;

struct node_t *next;
};

typedef struct node_t node, *nodeptr;

p| —— 4

nodeptr p:

p = NEW(node) ;
p->info = 42;

p->something 16000vao pe
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- i

p->next = NULL; i

(*p) .something

267

XHvOeteg dSuvopkég petapantég (i)

¢ [Tapdostypa (cuvéyeia)

q = p; P 42
g->info = 563; Q . J:—
g->next = q;

DELETE (p) ;

Eexpépaotor deikteg!
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Agiktec ko avdbeon (1)

# Avabeon deiktdy B | - | 42

SEED s
a| —F— 7

= 4

p| -

TPLV
2 ‘ },lk

oKoLTioL0!
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Agikteg ko avdBeon (i1)

p| —F— 4

¢ AvaBeon Timv

*q = *p;

a| —F 7

)

TV
a| — @ uk

okovmidla!
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2uvoedepEveg MoTeg (1) 2uvoedepéveg Moteg (11)
¢ Eivon ypopukég dtotdéels @ EvkoAdtepn TpocOnkn croyyeinv
¢ Kdbe xoppoc meptéyet: o TPV
» Kdmolo, TAnpopopia =L i
» £V0, GUVOEGLO GTOV ETOLEVO KOWPO =
¢ O tehevtaiog KOUPOG £xel KevO GHVIEGILO o
[ [ Ty e I o I oy \ 1
(s s ) s O s 4]
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2uvoedeuéveg Moteg (111) 2uvoedenéveg Moteg (iv)
® EvkoLdtepn dtoypapr| ototyeimv ¢ TYmog kKOpPov cuvdedenEvnc Alotag
o TPV struct node_t {
| | | | | int info; :
| ‘ J | ‘ | | ‘ i Bt uct nodelt: *next: +—— aVTOaVAPOPAE!
B }i
* .
E uSTd typedef struct node_t node, *nodeptr;
e e ¢ Mo cuvoedepévn AloTo TOPLoTAVETOL
= ouvnBoG e €va SelKTN GTO TPMOTO TNG
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otolyeio
nodeptr head;
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2uvoedeuéveg Moteg (v)

¢ [lopadetypo KoTooKeELNG MOTOG

FUNC nodeptr readListReversed ()
{

nodeptr head = NULL, n;

int data;

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

return head;
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2uvoedenéveg Moteg (vi)

¢ Extonmon Motog

PROC print (nodeptr p)
{
while (p != NULL) {
WRITELN (p->info) ;
p = p->next;
}
}

¢ [codvvapa (Yo va pun «xobsi» n apyn p):
nodeptr q;

for (@ = p; p != NULL; p = p->next)
WRITELN (p->info) ;
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2uvoedepEveg MoTeg (vii)

¢ Extonoon Alotog pe avoadpoun

PROC print (nodeptr p)
{
if (p != NULL) { WRITELN(p->info);
print (p->next) ;
}
}

¢ Ext0nmon Alotog aviioTpopa e avadpoun
PROC printBack (nodeptr p)

[ToAvmAokdtnTOL (1)

@ KooTog g ektéhecng evog aAyopifpov Tov
EMADEL KATO10 TPOPAN LA, GUVAPTHGEL TOV
pey€0ovg Tov TpofANLOTOC

o XPOVOC: OPOILOS VTTOAOYIGTIK®V PrudTv
o YOPOG: ATALTOVUEVO PEYEDOG LVIAUNG

4 ZUVOpTHOELG TOAVTAOKOTNTOG
o BeTikéc Ko avEovoeg

{
if (p != NULL) { printBack(p->next); ey f(mM)=nm-1)/2
WRITELN(p->info) ;
}
}
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[ToAvmAokdtnTo (i1) [ToAvmhokdtnTa (111)

®Avo ppaypa: O
O(f) = { g|3c. 3ny. Yn>ny. g(n) <c f(n) }
®Kdato opdypo: Q
Q(f) = { gl 3c. Iny. Vn>ny. g(n) > c f(n) }
¢ Taén peyéboug: O
O(f)={g|3c,, c,. Any. Vr>ny,.
c;<gm)/fn)<c,}

o I'papovpe g=O(f) avtl g€ O(f)
o Y. Sn?+4n—2nlogn + 7= O(n?)
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O(1) < O(log*n) < O(logn) < O(\n)
O(n) < O(n logn)

O(n?) < O(n? log’n)

O(r’Yims dvi<-Pols

o2 < O(n!) < O(m)
@I i

A

AT

Poly = n°M 2
2" vmepexBeticy cuvepmon: 22° (n popéc)
kot log*n m avtiotpopn g
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>10iPeg (1)

¢ Last In First Out (LIFO)
0,TL pumoivel terevTaio, Byaivel TpmTo

«— KopugM (top)

«— Béon
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210iPeg (i1)

© Apnpnpévog tHmog dedopEVaV
« Opiletor 0 TOMOG stack TOL LAOTOLEL
™ otoifa (axepaimv aplOpdV)
« Opilovton o1 amapaitntes TpaEeig:
e empty 1 ad¢w0 oToifo
epush 7mpocOnKN GTOYEIOL BTNV KOPLON
* pop agaipeon otoryeiov amd Ty Kopuen

« O 1pdTOG VAOTOINGCTNG TOV TAPATAVD dEV
EVOLOPEPEL AVTOVG IOV Bl TOL XPNGULOTOWGOVY

» Této101 TOTTOL AéyovTon apnpnuévol (ATA)

X. Zégog, N. Hanaomdpov Tpoypappariopdg Hhektpovikay Yrohonotev 282




X1oiPec (111)

¢ Y\omoinon pe wivaxko
const int size = 100;
struct stack_t {
int arr[sizel], top;
};
typedef struct stack_t stack;

® Adeta otoifa

FUNC stack empty ()
{
stack result;
result.top = 0;
return result;

}

£. Z6i0¢, N. Tamaomdpon Tpoypappationés HAektpovikey Yrohonotoy

283

210iPeg (iv)

¢ 1IpocHnkn ctoryeiov
PROC push (stack *s, int data)

{
s->arr[s->top] = data;

}
@ Aopaipson otoryeiov
FUNC bool pop (stack *s, int *dataptr)
{
if. {(s+3kop == :0) return' 'falsgé:
s->top--; *dataptr = s->arr[s->topl:;
return true;

}

s->top++;
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>10iPeg (v)

¢ Ylomoinon pe amid cuvoedeévn Mota
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>10iPeg (vi)

@ Y)omoinon pe omid cuvoedeuévn Aota
struct node_t {
int info;
struct node_t *next;
};
typedef struct node_t node, *stack;

¢ Adsla otoifa

FUNC stack empty ()

i
return NULL;

%, Zéyog, N. Mamaomdpov Tpoypappationds Hrektpovikdy Yroroyiothv

286

>10iPeg (vii)

¢ [IpocHnkn otoryeiov
PROC push (stack *s, int data)
{

node *p;

p = NEW(node);
p->info = data;
p->next = *s;
*s = p;
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>10iPeg (viii)

¢ Agaipeon otoryeiov
FUNC bool pop (stack *s, int *dataptr)

{
node *p;
if (*s == NULL) return false;
P = *s;
*dataptr = (*s)->info;
*s = (*s)=->next;
DELETE (D) ;
return true;
}
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Ovpéc (1)

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

t— ?OOOO O? ﬁ

UTPOGTA nicm
(front) (rear)

ovpa
(tail)

KEQOAN
(head)
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Ovpécg (i1)

©® Apnpnuévog TOTOG SEO0UEVMV

« Opiletar 0 TOTOG queue 7OV VAOTOLEL

™mv ovpd (axepoinv apldumy)
« Opilovton ot amapaitntes TpaEelg:
s empty 1 Gdeto ovpd

* enqueue 7TPOGHNKN GTOLYEIOV GTO TEAOG
« dequeue 0QOipPECT GTOLYEIOD GO TV APYN
e isempty £Aleyyog yo Gdglo ovpd
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Ovpéc (111)

¢ Ylomoinon pe amid cuvoedeévn Mota

front rear
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Ovpéc (iv)

¢ Yomoinon pe amAd cuvdedepévn AMota
struct node_t {
int info;
struct node_t *next;
};
typedef struct node_t node;
struct queue_t {

node *front, *rear;
}:

typedef struct queue_t queue;
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Ovpic (v)

@ Adeto ovpd

FUNC queue empty ()
{

queue result;

result.front = NULL;
result.rear = NULL;
return result;
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Ovpéc (vi)

¢ [IpocHnkn otoryeiov
PROC enqueue (queue *q, int data)
{

node *p;

p = NEW(node) ;
p->info = data;
p->next = NULL;
if (g->front == NULL)
g->front = p;
else
g->rear->next = p
g->rear = p;

~

%, Zéyog, N. Mamaomdpov Tpoypappationds Hrektpovikdy Yrokoyiothv

294




Ovpéc

(vii)

¢ Agpaipeon otoyyeiov

FUNC bool dequeue (queue *q, int *dataptr)

{

}

£. Z6i0¢, N. Tamaomdpon

node *p;

if (g->front == NULL) return false;
p = g->front;
*dataptr = g->front->info;
if (g->front == g->rear)
g->rear = NULL;
g->front = g->front->next;
DELETE (p) ;
return true;
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Ipoppkég Moteg (1)

@ Levikn popon amAd cuvoedepnévng Motag

1Hj:_

struct node_t {
int info;
struct node_t *next;
};
typedef struct node_t node, *list;
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Ipoappuxéc Aoteg (11)

¢ Ewcoywyn oto téhog

O(n)

PROC insertAtRear (list *1, int data)

{

node *p, *q;

p = NEW(node) ;
p->info = data; p->next = NULL;
if (*1 == NULL) *1 = p;
else { g = *1;
while (g->next != NULL)
d = g->next;
g->next = p;

Ipoppkég Moteg (111)

¢ Ewcayoyn petd tov k6pfo p o(1)
PROC insertAfter (node *p, int data)
{

node *q;

if (p != NULL) {
g = NEW(node) ;
qg->info = data;
g->next p->next;
p->next q;

w 0 g

; } e
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Ipoappuxéc Aoteg (iv) Ipoappkég Moteg (v)
¢ Awypoon tov kopupov petdtovp  O(1) @ Evpeon otoyeiov O(n)

FUNC bool deleteAfter (node *p,

{

£, Zayos, N. Mardomdpov

int *dataptr)

node *q;

if (p == NULL OR p->next == NULL)
return false;

g = p->next;

*dataptr = g->info;

return true;

p->next = g->next;
\

LR
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FUNC node* search (list 1, int data)

{
node *p;
for (p = 1; p != NULL; p = p->next)
if (p->info == data) return p;
return NULL;
}
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I'pappicéc Moteg (vi) I'pappicéc Moteg (vi)
¢ Avtiotpoon Alotag O(n) @ Xuvévoon 600 MoTmdV O(n)
i‘ROC reverse (list *1) PROC concat (list *11, list 12)
{
fode D 507 node *p;
qQ = NULL; : i 2
while (*1 != NULL) { ?f (12 == NULL) return;
2yl if (*11 == NULL) *11 = 12;
*1 = p->next; else {
p->next = q; p = *11;
q = p; while (p->next != NULL) p = p->next;
} p->next = 12;
*1 = q; }
} }
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Kvukhkég Motec Authd cuvoedepuévee Aloteg

¢ O endpevog Tov Televtaiov kOUPoL elvar
TAAL O TPMOTOG

£. Zéggog, N. Tanaomdpon Tpoypapparioués Hiextpovikey Yrohonotay 303

@ Avo cvvoeouot ae kKabe KOpPo, TPOg TOV
EMOLEVO KO TPOG TOV TPOTYOVLEVO

—
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AutAd cVVOEdEUEVEG KUKMKES AloTES

@ Avo ovvdecpot og Kabe KOuPo, Tpog Tov
EMOLEVO KO TTPOG TOV TPOTYOVUEVO

¢ O emduEVOS TOL TEAEVTAIOV EfvaL O TPOTOG

© O TponyovLLEVOS TOV TPAOTOL ival O
TEAEVTOLOG

ﬂ}ﬁﬁ B TE T \ﬁj
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I'pagor (i)

¢ 'pdeog N yphenua (graph)

« V. Z0Hvolo kOpufmv 1 Kopuedv

G=(V,E)

« E Zvvolo axpdv, oniadn Levyodv kopuPov

¢ [Topadetypa
V=il 101 3RS 61 7Y
E={xylxyeV,
xty=4 N x+y=7}
¢ I'pagpin Topdortaon

X. Zégog, N. Hanaomdpov Tpoypappariopdg Hhektpovikay Yrohonotev 306




I'paopor (11)

¢ Kozegvbuvopevog ypapog (directed graph)
« Ouaxpéc eivor droteToypéva (evyn
« Mmopolv va viomombovv pe deiicteg

TIpoypappaticpos Hiektpovikdv Yroroyiotdv:

X. Zayog, N. Iamoomopov
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Avadikd d0€vtpa (1)

¢ Ewdkol ypdoot
™G HOPENG:

¢ Kabe koppog
€xer 0,112
oLl

¢ Pila: o apykog
KOpPog tov
S€VOPOL

¢ OVALO: KOpPoL
YOPIc Todd
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Avadkd dévipa (i1) Avadika dEvpa (111)
@ [TAnpeg ¢ Yonoinon ue mivaxo, i
51’)(1511(0 0 « Av évog koppog amodnkeveTan
dévVTpOo: % ot 0éom i oL TivaKa, 2i 2i+1
; TO OO0 TOV aroOnKevOVTOL
‘MOV,O 0 o115 Béoeig 2i ko 2i+1
KOTOTOTO
' ' (B) ® ® y
EMIMESO UTOPEL & [lopdoetypo /@\
V(I]JT]VSWOLI afll ='y'; al7] ='A'; 2 3
nkﬁpag 0 @ a[2] ='6'; al[8] ="'.'; /<®\ (&
al31="'7'; a[9] ='a'; 4 6 7
¢ IIm0og kopPov =n = vyog= O(l al4]="'p'; all0] ="'x'; R mO®
1n0og Kkop vog = O(logn) a[5]1='e'; a[ll]l ='n'; oy
a[6]="'0" 8§~ 9= =101
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Avadikd dévpa (iv) Avadikd d0€vipa (v)

@ Y)omoinon pe deilkteg

struct node_t {
int info;
struct node_t *1left,

*right;
Hm

info E.E ﬁ
Lest / | \right o ;E

typedef struct node_t node, *tree;

£. Zéggog, N. Tanaomdpov Tpoypappationds Hiextpovikey Yrohonotay

311

¢ Aldoyion 6A®V TOV KOUP®V VOGS 0EVTPOL
« mpoBepatikn ddtasn (preorder)
yio. kGBe vodévepo, TpdTa 1 pila,
HETA TO 0PLOTEPO VTLOSEVTPO KoL LUETA TO dEELO
« emBepotikn owdTaén (postorder)
yio KGOe VTOdEVTPO, TPATO TO APLOTEPO
VTOJEVTPO, LUETA TO 610 Ko petd 1 pila
« evBepartikn ddtaén (inorder)
Yo KAOE DVITOSEVTPO, TPADTA TO OPLGTEPD
VIOOEVTPO, LETA 1 pila Kot peTd 10 6eE0
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Avadikd oévipa (vi)

¢ Adoyon preorder

>§

8

2 (o)
3/@>\ 10
5

Avadikd dévipa (vi)

@ Adoyion postorder

11
6/@\10
2f>\ 9
5

) ® @ W) ©® @
@ of ® @
4 6 7 1 3 4
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Avadkd dévipa (viii) Avadika dEvpa (ix)

¢ Adoyon inorder

>§

3 9
I }9\ 3 10
O @)

2 4 6

=>\.
=
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¢ Yomoinon ¢ didoyiong preorder
PROC preorder (tree t)
{
if (t != NULL) { WRITELN(t->info);
preorder (t->left) ;
preorder (t->right);
}
}

¢ H nopandve dwodikacio eivar avadpopkn
@ H pn avadpopukr didoyion eivot eQikt
oALd moAdTAOKY (threading)
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To Aertovpykd cvotnua Unix (1)

¢ Bell Labs, ~1970
¢ Aopm tov Unix

« mopnvag (kernel)

« @Ao10g (shell)

» BonOnTikd Tpoypappata (utilities)
& Iepapyco cvomo apyeiov

o Aevdpikn dopn

« 'Evag xatdAoyog (directory) pmopet va mepiéyet
apyeia (files) N GAAoVG (VTO)KOTAAOYOVS
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To Aettovpykd cvotnua Unix (11)

¢ AmoAvta OVOLLOTOL
/
/etc
/home/nickie/book
/home/paul
/etc/passwd

home E!E

‘paul‘ ‘nickie‘ ‘passwd

@ ZyeTikd ovOLLOTOL

book

courses/201 EESEJ gouEseapE. ipayny
./courses/102 Kotéroyog
. ./paul

../../etc/passwd
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To Aettovpyikd cvotua Unix (111)

® Ogtikd otoryeia Tov Unix
o lEPAPYIKO cHOTNHA apyEi®V
» oMol xp1ioTEG GLYYXPOVEG (multi-user)
« TMOAMAEG Olepyacieg ovyxpovms (multi-tasking)
o EMKOWOVIEG KO VTOGTNPIEN OIKTVOV
& Apvntikd otoryeio tov Unix
o KPLITOYPOPIKG OVOLLOTO EVTOADY

o TEPLOPLGUEVT KOl cuVONpoTikn Bondeto

Xvompo apyeiov Tov Unix (1)

¢ Avtrypapn apyelov cp
cp oldfile newfile
cp file, file, ... file, directory
cp -r directory, directory,
cp -i oldfile newfile
® Metovopaoia 1| petakivnon apyeiov  mv
mv oldfile newfile
mv file, file, ... file, directory
mv -i oldfile newfile
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Yvompa apyeiowv Tov Unix (i1) XHotpa apyeiowv tov Unix (1i1)
¢ Awypaon apyeiov rm ¢ Epodvion mAnpopopidv yio apyeio 1s

m file, file, ... file,
rm -i file, file, ... file,
m -£ file, file, ... file,
rm -r directory

¢ Anpovpyia directories mkdir
mkdir directory; ... directory,

¢ Awypoon adsiov directories rmdir
rmdir directory, ... directory,

© AMayn directory cd
cd directory
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%, Zéyog, N. Mamaomdpov

1s

1s file, file, directory; ...

« Emioyéc (options)

-1 EKTETAUEVES TANPOPOPIEG

-a gpeavifovtot Kot to Kpupa apyeio

-t 1a&WwouNoT MG TPOG TO YXPOVO TPOTOTOINGNG

-F gpoavifetal o tomog kabe apyeiov

-d gpeoaviCovror TAnpoeopies yio éva directory,
O Y10 TOL TEPLEXOUEVE TOV

-R  OVOOPOWIKT] ELPAVIOT) TAPOPOPLDV
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[Mpoypaupata epappoyodv Unix (1)

¢ Epodvion manual page man

man command
whatis command

¢ Eppdvion mepieyopévov apyeiov cat
cat file, file, ... file,

¢ Euopdvion mepieyopévov apyeiov more

ova oeMoa less

more file, file, ... file,
less file, file, ... file,
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[Tpoypappota epappoydv Unix  (ii)

%, Zéyog, N. Mamaomdpov

¢ Epodvion TpdTtov YpopLiLodV head
head file, file, ... file,
head -10 file, file, ... file,

¢ Eppdvion tekevtaiov ypoppumv tail
gail: file; filesysiniifile:
tail -10 file, file, ... file,

@ [TAnpogopieg yio 10 €idog apyeiov file
file file, file, ... file,

¢ Epodvion nuepopnviog Kot dpag date
date
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[poypappata epappoymv Unix  (iii)

¢ Extonmoon apysiov lpr
Ipx=filc, file -~ sstiles
¢ Metaylottiotg Pascal pc

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

& Metayrottiomc C cc

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

Baoum Aettovpyia tov vi (1)

@ Ao KoTaoTdoES Asttovpyiog
o KOTAGTOOT) EVIOADV
o KOTAGTOOT EIGOYWYNG KEWLEVOL
€ XNV KaTdoTooT EI00YMYNG KEYWEVOD

o TNYOIVOULE LE GUYKEKPLUEVES EVIOAEG
(my. i, a)

o UmOpovLE HOVO VO EIGAYOVLLE YOPOKTIPES
€ XNV KatdoTaoT EVIOADYV

¢ Enctepyacio apyeiov kelpévon vi o TNYO{VOLLE [ TO TANKTPO ESC
eAUBlE Al R T o WTOPOVLE VO LETOKIVOVLLOGTE KO VOL OIVOVLE
G g EVTOAEG
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Baoikn Aettovpyio Tov vi (11) Baoum Aettovpyia tov vi (111)

® Metakivnon péoa o apyeio
«{ T 5 xotd éva yapaxtmpo
hjk1l (opoimg)
w o AéEn de€ld
CTRL+F [0l GEAIOO [ETEL
CTRL+B 0. GEAIOQ TTPLV
CTRL+D [101] GEAMOQ LETA
CTRL+U [UGY] GEAIDQ TPV
0 $ omv apyn M 010 TEAOG TG YPULUNG
A GTOV TPATO YOPAKTIPO. TNG YPOLLNG
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¢ Metakivnon péoa o apyeio (cvvéyeia)
- + OV Opy1 TG TPONYOVHEVNG 1
NG ETOHEVNS YPOLLHING
() omyapyn g TpONYovHENG 1
NG EMOUEVIG TPOTAONG
{ 3 omvapyf g Tponyoduevng i
G EMOUEVING TTOPAYPEPOV
NG  OTNV H-0GTH YPOLUN
G otV TEAELTAIN Ypouun
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Baoikn Aettovpyia Tov vi (iv)

¢ Elcoyoyn Keévov

i a &wooymyn TP 1 HETG TOV CUrsor

I A E00YOYN GTNV apyn N 6T0 TEAOG TG
YPOopg

o O Elo0Y®YN OE VEN KEVI] PO KAT®
N Tave amd TV TPEYOLG

r OVTIKOTAOTOON EVOG XOPOKTIPO.

R OVTIKOTAOTOOY TOAADY XOPOKT POV
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Baoum Aettovpyia tov vi (v)

® Aloypa®n KELWLEVOL
x TOV TPEYOVTO YAPAKTNPO
X TOV TPONYOVLEVOD YALPOKTIPO.
dw  péypl To TENOG AEENG
dd  OAOKANPNG NG TPEXOVGAG YPOHUNG
ndd nypappov apyiloviog amd tmy
TPEXOVGOL
o OrAé&e1g Kot o1 YpOapUES TOV SLarypapovToL
tormoBetovvton oto buffer (cut)
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Baoim Aettovpyia Tov vi (vi)

¢ Evpeon cvpforocepds
/ Xxx €0PEGT TPOG TOL EUTPOG
? XXX EVPECT TPOG TO. TLO®
nN enduevn gbpeon opbncn
avtifeTng Popag
@ A)Aec eviolég
CTRL-L ETOVOCYEOIOGT) TG EKOVOG
u OKVPWOT| TNG TEAELTOIAG EVTOANG
y EMOVAANYT TNG TEAELTOLOG EVTOANG

J GUVEVMGT TNG TPEYOVGOG YPOLLUNG
He TNV emdpevn

X. Zayog, N. Iamoomopov TIpoypappaticpos Hiektpovikdv Yroroyiotdv: SEN)

Baoum Aettovpyia tov vi (vii)

@ Avtrypon Kot LETaKVOT KEWWEVOL
Yy  avTlypoon UG ypopuns oto buffer

(copy)
nyy OvVIlypoen #n ypoup®v oto buffer

p P EMKOAANGY TOV TEPLEYOUEVOV TOV
buffer kdto 1 TAVO amd TV TPEYOLGO

ypapur (paste)
@ Anobnkevon Kot ££0060¢
w  amofnkevon Tov apyeion
a éEodoc
:wq (17'[091]1(81)(51] ToL apyeiov Kot 60606
:q! €E000c yopic amodnkevon
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Internet (1)

¢ Aiktvo voroylotdv (computer network)
¢ Ovopota Kot 61evhHVeELg VTOAOYIGTMOV

o AtleObuvon IP 147.102.1.1

« Ovopa

o Dnokoylcmg
670 diktvo Tov Epyactnpiov

Internet (i1)

¢ Hlextpoviko tayvdpopeio (e-mail)
o MAEKTPOVIKT TOLIPOLLKY dlevhuveon

‘nickie‘@ ‘softlab .ntua. gr‘

ovopa xpnoT <d, OVOLLOL VTOAOYLOTN
N EMKPATELNG

Texvohoyiog Aoyiopikod « VTGPYEL TANODPO. EPAPLOYDY TOV
o710 diktvo T T.H-M.M.Y. Swaxepilovrorl To NAEKTPOVIKO T LOPOLLELD
4 o710 dikTvo tov E.M.II.
= Enmpqrsteg 670 dikTvo g EAAGdog
(domains)
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Internet (111) Internet (iv)

¢ [IpocPaocn ce AmoUAKPLGHEVOVG
VTOAOYIoTEG (telnet)
maya$ telnet theseas.softlab.ntua.gr
SunOS 5.7

login: nickie

Password:

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

Fri Jan 17 03:16:45 EET 2003

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

theseas$
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¢ Metagpopd apysiov (FTP)

« Kotéfacpa apyeiov (download)
HETOPOPA apYEl®V OO TOV ATOUAKPVCUEVO
VTOAOYIGTH TPOG TOV TOTIKO VITOAOYIGTN

« avéBaopa apyeiov (upload)
HETAPOPA apyEi®V 0md TOV TOTIKO VTOAOYIGTN
TPOG TOV OTOLOKPVCUEVO VITOAOYLIOTY|

« anonymous FTP
T.X. ftp.ntua.gr
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Internet (v)

¢ Hlextpovikd véa (news)
» opadeg cvinong (newsgroups)
1 ov{non cvvnBs TEPIETPEPETAL
YOp® amd cuyKeKpLéva Bépoto
T.Y. comp.lang.pascal
» 0L OlGdEG oulnTong AElTovpyodV Gav
TVOKES OVAKOWVAOGEDV

« KaOévag pmopei va Stafalel TIg avaKoVmGELG
TOV GAAOV Kot Vo BAAEL TV aVOKOTVEOGT| TOV

Internet (vi)

¢ Kovtoopmod (chat i IRC)

« Kavala (channels)
N ov{NTNoN TEPLOTPEPETOL YOP® OO £VOL
0épa Kotvob evolapéPovTog

o &ival OpOG GOYypovn, dSNAadn yivetol og
GLYKEKPLUEVO ¥POVO KoL OgV TnpEitaL apyeio
TV AgyBéviav

o K0OEvaG pmopel vo «akoveEw TaL AEYOUEVO TOV
GAL®V KOl VO KA TPOG 0VTOHS

(posting)
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Internet (vii) Internet (viii)

¢ [ToykoG 1o 161d¢
World-Wide Web (WWW)

o €va cOOTNHA 0valTNONG VITEPUECIKMV
mnpopopidv (hypermedia information)
« 10T00EAdEG (Web pages),
vreppéoa (hypermedia),
ovvoeopot (links),
e&umnpeTég (servers), Kot
nepmyntég (browsers)

£. Zéggog, N. Tanaomdpon Tpoypapparioués Hiextpovikey Yrohonotay

339

@ AevBivoeig atov maykoopo 16td (URL)
://‘www.corelab.ece.ntua.grH/courses/programming/‘
! !

€1d0g ovopa
mnpogopiag  g&umnpetnT
KOt TPOTOKOALO
EMIKOVOVIOG

0¢om otov
g&ummpeTn

¢ [Topadeiypota dievbbhvoewy

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