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Awpdveleg mTopovclicE®V

Ewcayoym (1)

@ XZkomdg Tov LabnIaTOg
« Eloaymyn oty mAnpogopikn
(computer science)

« Eloayoyn otov mpoypappaticpod
niextpovik®dv voroyiotdv (H/Y)

o MeBodoroyia alyopiBpukng emidvong

v Ewoyoyn oty TAnpogopiki 28/ 2/ 14 TpofAnubTev
v Ecoywyn otov mpoypoappoatiopnd
ue  yhdooa Pazcal
v MeBodoroyia aiyopibpikng exidvong
npoPfAnpdreov
X. Zayog, N. Hamoomopov Tpoypappationdg Hiextpovikdv Yroroyiotdv X. Zayog, N. oamacmopov TIpoy, 6 Hrextpovikdv Yok
Ewcayoym (i1) Ewcayoym (1i1)
@ Aly6pBpog & Duon YAdooo
o Temepacpévn akorovdia evepyeidv + Xopig 1060 avGTNPOVS GUVTOKTIKOVG
OV TEPLYPAPEL TOV TPOTO EMIAVONG EVOG TEPLOPIGHOLG
npoPANLOTOg o MeyéiAn mokvOTnTol Kol GNUAGIOAOYIKT
wKavoTNTOL

o Epoppoletan og dedopéva (data)
& Ipoypoppa
o AkpIfing meprypapn evog aryopibuov oe
L0 TUTKT YADGGO TTOL OVOpRALEToL
YADGGO TPOYPUULOTIGLLOV

£. Ziyos, N. Taraomdpov Hpoypappaniopds Hrextpovikdy Yrokoyiotdv

& Tumin yAdooa
o Avotnpdtatn cbviaén Kot onpacloloyio
¢ 1'AOooa TPOYPUUUATIGHOD

o Tumikn YAOGGO oty onoia Hmopodv va
TEPLYPOPOVY VITOAOYIGHOL
o Extedéoun amod Evav nAekTpovikd VTOAOYIoTY
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Ewcaymyn (iv)
&I \npoeopikn

H\ektpovikoi

VTOAOYIOTEG Mobnpatuch
(engineering)

Yyedioon kot
KOTOOKELT

Bewpia kot
ovoluTikn uéBodog

& Kevtpn évvola:
vroloyopdg (computation)
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Ewcayoym (v)

& IIinpogopikn: pabnpotikoroinen g
peBodoroyiog TV UNYOVIKOV

Amoutioeig — [popinpa

IIpoduaypapés

Yyediaon

YXlomnoinon

Euneipicog éheyyog — Oswpntikn enorndsvon

Beltiotomoinon

ToAvmhokdmTa (K66T0G TOPWOV-0yadmdV)

Texpnpimon

Xvvtipnon

"Evvoleg mov LIipyov Yo TOVG UNYOVIKOVS, GTNV

TANPOPOPIKY TVTOTOMONKAY, TNPAV podNpaTiK Hopen,

Apa PTOPEL KOVEIG VoL ETLYELPTLATOLOYNGEL LUE OVTES TIG

£VVOLEG YPTCLOTOLDVTAS OTOSEIEELC.
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Ewaymyn (vi)

& Agvtepofadia ekmaidevon
Yromdg: vor LABELS Vo GKEPTEGOL

« H Evkkeidewn I'eopetpio (pe ™ Pacikh didaktikn g a&io)
amovclalel amd To TPOYPOLLUD GTOVIMY €30 Kot YPOVLa.
Amotéleopa: Onmg eidape Kot oTig Tavellnvieg e€eTdoelg
Siveton éppoon oy anootiBion avovsinv Dempnudtov Kot
YVOGEMV SL0POPIKOD KOl ATEPOTTIKOV Aoyiopod. H
wavoTnTa podnpotikng eniluong amidv oALE TpOTOTLTOV
mpoPAnpatev dev mailel poro.
ATOVGi0 YVOGEDY GUVIVOOTIKNG (HETPNON TEPTOGEDY,
tpiymvo Pascal).
Epoppoyn tov anoothiopévov kavovav;

AlyeBpa: av potnoo Evav TEAEOPOITo AVKeiov TOG0 Kavel
107x93 0o SuGKOAELTEL TOAD VOl ATOVTIOEL, EVD PVGIKAL
yvopilel 6t (o+B)(0—P) = 02—

Ewcayoym (vii)

@ O1 pofntég ayvoovv v évvola Tov
“amodoTikoD aAyopOpov”

o Y. poboivouy éva un-amodotikd adyopidpo
v v €0peomn tov MLK.A. evdd o akyopBuog
tov EukAeidn anovoidletl amd tnv vAn

&llpotoon

« Ewoaymyn g Osopntikng [IAnpopopikng
o1 devtepoPaduto ekmaidevon yio GAovg
TOVG podnTég

o MeBodoroyia enilvong npofAnudtov pe
oxedioon Kot vAomoinor alyopibpmv

X. Zayog, N. IHamoomopov TIpoypoppatiopos Hiektpovikdy Yroroyiotdv 7 X. Zayog, N. oamacmopov TIpoy, 6 Hrextpovikdv Yok 8
Ewcayoym (viii) Ewcayoym (ix)
& Tprrofdadua exmaidevon & Noa unv Egyvaype o6t

« H teyvoloyia alhaler aévaa kot ypryopa — ta Ogpéito
pévouv

Avtd ta Ogpéhia Tpémet va etval 1 poyoKOKOALL 6TV
TprroPadpio ekmaidgvon: EREAct oty alyoptOpikn
OKEYT OE OVTISIOGTOAN LE TIG TEYVOLOYIKES de&10TNTEG
(computer literacy)

Computer science, computing science, informatics
Dijkstra: n Emotiun tov Yroloyiotdv éxetl toom
GY£0N LE TOVG VIOAOYIOTEG Oom Kot 1) AcTpovopia pe
0L TNAECKOTTLOL

Primality: onpovtikd enitevypo o€ pio xdpo yopig
VIOSOUES

£. Ziyos, N. Taraomdpov Hpoypappaniopds Hrextpovikdy Yrokoyiotdv

o To va kévelg Aadn elvon avBpamvo.

o o va ta kavelg 6drhaooa yperdlecan
vroloyloth!
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Ewaymyn (x)

© K0TaoKeEL] VTOAOYIOTIK®Y UNYUVEY

o ApyodTnTol: VTOAOYIGTIKESG INYXOVES,
UNYOVIGHOG TV AVTIKLVONp®V, K.AT.

o 170g auwvag, Pascal xou Leibniz,
UNYOVIKEG VTTOAOYIOTIKEG APIOUOUNYOVES
= oTOEWOELG aplOuNTIKEG TPAEELS

« 1830-1840, Babbage, “avaivtikn unyovi”
= AOYGPBUOL, TPIYOVOUETPIKES GUVOPTHGELS

« 1880-1890, Hollerith, unyavn pe ddtpnteg
KOPTEG Y100 TNV OVTOUATOTOINGT TV EKAOYDV

£, Ziyo, N. Taroomdpov Hpoypappaniopds Hrextpovidy Yrokoyiotdy

Ewayoyn (x1)

& Kataokeun vmoAoylotdv

e 1920-1930, Bush, niektpikn (avoroyr)
VTOAOYIOTIKT UNyovi) = S10poplkég eEI0ADGELS

o ~1940, Zuse, nhextpovikr] (Ynelokm)
VTOAOYIGTIKT] LY OVT|
= TPOYPAULL Kot dESOUEVA, YOPLOTA

¢ 1945-1950, povtého von Neumann
= TPOYPOAULL Kot dESOUEVE, OO KOVOD

¢ 1950—-onpepa, paydaio avamtuén g
TEYVOLOYIOG TV NAEKTPOVIKMV VTOAOYIGTOV
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Ewayoym (xi1)

& Kotaokeun vmoAoyloTtdv

Ewayoym (xiit)

& Mnyovikoi VTOAOYIGTMV

1952— main frames IBM 650, 7000, 360 o Tom Watson, IBM, 1945
1965— mini computers DEC PDP-8 O kdopog ype1dletor mepimov 5 vLOAOYIGTES
« Gordon Moore, Intel, 1965
1977- personal computers Apple II H rokvéea tov —
1981 IBM PC hardware oto. by
1 . olokAnpapéva MOORE'S LAWY

1983, 1984 Apple: Lisa, Macintosh Y

1985— internet oimlacialeTon ]

1990~ world wide web e 18 pives B

2000— PDA, smartphones, .\ .;:/‘m B> o B

6“ http://www.intel.com/research/silicon/mooreslaw.htm
X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdy Yroroyiotdv 13 X. Zayog, N. [amacmopov TIpoy, 6 Hrextpovikdv Yroroytotd 14
Ewcaymyn (xiv) Ewcayoym (xv)

@ OgpéEMO TNG TANPOPOPIKNIG
o MaOnpotikn Aoy
o Ap1oTOTEANG: GLALOYIGHOL
A A—>B

5 (modus ponens)

o Euxdeidne: a&liopoatikn Bewpio
o Apyég 200v aidva, Hilbert
= oiopa, Bedpnpo, TUTIKT oTOdEEn

& 1Ipoypoppa tov Leibniz:
Oeperioon ToV LobnUOTIKGOV
* YA®GGO Y10, O4a To. pHaBnuaTixd,
« Beopio
« ovvemng (consistent) ko TANPNG (complete)

AAN-A ovtipoon

¢ \dooa
o TPOTAGLUKOG LOYIGUOG

(Boole, De Morgan, Frege, Russel)
A, V, 1, >, &>

o KOTNYOPNUOTIKOS AOYIGHOG v,3
X. Zégo, N. Momacmépov Tpoypappariopsg HAektpovikey Yrokoynotoy 15 5. Zégog, N. Tarasmopov Tpoypappaniopss Hrextpovikéy Yrohoyotov 16
Ewoayoym (xvi) Ewcayoym (xvii)
¢0copio @ Zuvéneia Kot TANpOTnTaL

« YvvoroBewpia, Cantor, Frege €
o ITapado&o Tov Russel

AeA — Ag¢A
AgA — AeA

A={x|x¢gx}

o AlAeg Bewpieg cuvorwv (ZF, k.Am.)

o AlAec Bewpieg Yo T Ogperioon tov
pobnuatikov (Bempio cuvaptnoemy,
KATNYopLdV, K.AT.)

e 1920-1930, rpoonddeieg yio anddeién
GUVETELNG
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« 1931, Godel, Bedpnpo pn TAnpodTTOG
= dev givar duvatdv va KoTaokevooTel
GULVETNG KoL TANpNG Bempia T apOunTIKng
« 1936, Turing,
= un omokpiclLeg

arreipn ravia

T Toli[io] T -

(undecidable) mpotdocelg p—
= unyoavn Turing, S
VLOAOYIGIUOTN T odomua

eAéyxou
(eowrepIKn
Kargoraon)

X. Zégog, N. Tanaomopov Tpoypappariopdg Hhextpovikey Yrokonotev 18




Ewaymyn

(xviii)

& Mn TAnpdTTOL (incompleteness)
« David Hilbert, 1862-1943
o Kurt Godel, 1906-1978 (aotria)
o Ao&Ladng
* Incompleteness: a play and a theorem
* O Oeiog [TéTpog kou 1 ewkacio tov Goldbach
o [Homadnuntpiov
* To xopdyero tov Turing
« Hoffstader
* Godel, Escher, and Bach

X. Zayog, N. IHamoomopov

Ewayoym (xix)

@& KAddot tng mAnpopopikng
o AhyopiBpot kot dopég dedopévav
o 'Adooeg poypappaticpod
o APYITEKTOVIKT VTOAOYIGT®V KoL SIKTO®V
o Ap1Bunticoi Kot cvppfoikoi vroroyiopoi
o Agttovpykd cuotypata
o MeBodoroyio — Teyvoroyia AOYIGHIKOD
« Bdoeig dedopévav kar dtayxeipion mAnpopopidv
o Teyvnt vonpoovHvn Kot pOUToTIKI
o Enwcowavia avBpmmov — vroroyiot)

TIpoypappatiopds Hiektpovikdy Yroroyiotdv 19 X. Zayog, N. [amacmopov TIpoy, 6 Hrextpovikdv Yok 0 20
Ewcaymyn (xx) Moooeg TPoyPUUHATICHOD (1)
€ YT0oAoYIoTNG ®'Ldooa punyoving
o eMEEEPYOOTNG 0110110 11011011
o LV d1evbuvon  evioAn

o GUOKEVEC £16000V/eE660V
& 1610tTEg

o QVTONATO YOPIc EEVTVAOQ

o LEYAAN TOXOTNTO

« akpifelo otic Tpdelg

£. Ziyos, N. Taroomdpov Hpoypappaniopds Hrextpovidy Yrokoyiotdy

& Zvppoliikn yAdooa (assembly)
label: add ax, bx
devbuvon  mpaéndedopéva
¢ 'Adooeg yoUNAoL Kot VYNAOY eLTEdOV
@ Y)lomoinon YAwcoohv mTpoypPOoLLATIGHLOD
o HETOYAOTTIOTG (compiler)
« dlepunvéog (interpreter)

X. Zégog, N. Tanaomopov Tpoypappariopdg Hhextpovikey Yrohonotev 2

IN®ooeg TPOYPOUUATIGHO (i1)
& Kvpidtepeg YADOGES, 10TOPIKE

1950

1960 FORTRAN, LISP, COBOL, Algol,

BASIC, PL/1
1970 Pascal, C,

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

£, Ziyo, N. Taroomdpov Hpoypappaniopds Hrextpovidy Yrokoyiotdy

Mwooeg TPoyPAUHATICHOD (111)

#Pascal
« Niklaus Wirth (1971)
o ['Adooa yevikov okomov (general purpose)
« Euvoei 10 cuotpotikd kat dopmpévo
TPOYPAUHATIGHO
*C Pazcal
« Dennis Ritchie (1972)
o ['evikod oKomov aAAd YaunAOTEPOL EMTESOV

« BEvvoei Tov mpoypaplatioptd cuotnudtemv

X. Zégog, N. Tanaomopov Tpoypappariopdg Hhextpovikey Yrokonotev 24




AcKNoelg

Aocknoeig (Pascal) (1)

#include <stdio.h>
void main ()

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.
¥. Zéyog, N. Tlanaomopov TIpoypappationds HAektpovikév Yohoyiotdv 25 . Zégog, N. Taraomdpov Tpoypappatiopdc Hrextpovikdy Yroroyotdv 26
Aocknoeig (C) (1) Acknoelg (i1)

PROC hello()
{

o £ (e L WRITELN("hello world");
printf( #include <stdio.h> }
} void main () PROC hello()
{ PROGRAM Hello5() |t . .
printf("hello " "world\n"); WRITELN("hello world");
#include <stdio.h> hello(); hello()
void main () hello(); hell
y i : y o ©0; helloO i brocram Hello06 ()
. #include <stdio.h>
printf ("helld void main () {
printf ("world ¢ int i;
} printf ("hello world"); FOR(i,1 TO 20) hello();
printf("\n"); }
¥. Zéyog, N. Tlanaomopov Tpoy] } 27 . Zéyog, N. Tlanaomopov Tpoypappatiopog HAEKTpovikédv Yroroyotédy 28
Aocxnoelg (Pascal) (i1) Aocxnoeig (C) (i1)

program Hello5 (output);
procedure hello;

£, Ziyo, N. Taroomdpov

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

Tpoypappatiopss Hiextpovikey Yrohoynotav

%, Zéyog, N. Mamaomdpov

void hello()

#include <stdio.h>

{
printf ("hel
}

void main/()
{
hello(); he

}

#include <stdio.h>

void hello()
{

printf ("hello world\n");
}

void main()
{
int i;
for (i=0; i<20;
hello();

i++)




Aocxknoelg (111)

int i;

PROC num_hello()
{

WRITELN(i, " hello world");
}

PROGRAM Hello7()
{

const int n = 20;

FOR(i,1 TO n) num_hello();
}

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdy Yroroyiotdv

Aocxnoelg (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. [amacmopov

Tpoypappationds Hhektpovikav Yrohopotev

Aocxnoeig (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():;
}

£. Ziyos, N. Taroomdpov Hpoypappaniopds Hrextpovidy Yrokoyiotdy

Acknoelg (iv)

%, Zéyog, N. Mamaomdpov

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 ",

Tpoypappariopdg Hhextpovikey Yrohonotev

Aocxmnoeig (Pascal) (iv)

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

read(n);
for i:= 1 to n do hello
end.

'then press <enter>:');

’

£, Ziyo, N. Taroomdpov Hpoypappaniopds Hrextpovidy Yrokoyiotdy

Aocknoeic (C) (iv)

%, Zéyog, N. Mamaomdpov

#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 Hhextpovikey Yrokonotev




AcKNoelg (V)

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. IHamoomopov TIpoypappatiopds Hiektpovikdy Yroroyiotdv

Aocknoeic (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.

£. Zégog, N. Tanaomopov Tpoypappationds Hhektpovikav Yrohopotev

Aocxnoeig (C) (v)

#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();
}

£, Ziyog, N. Tanoomopov TTpoypapRaTionds HAEKTpOVIKGY YROAOTIOTOV

Aoun Tov TPOYPAUUATOS (1)

PROGRAM examplel ()
EMIKEPAAIOO.
{
REAL r, a;
onlaoeig
WRITE("Give the radius: ");
r = READ_REAL();
a = 3.1415926 * r * r;
WRITELN("The area is: ", a); EVTOAEC
} owua = block

%, Zéyog, N. Mamaomdpov Tpoypappationds Hrextpovikdv Yrokoyiotov
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Aopn tov wpoypdupatog (C) (1)

#include <stdio.h>

int i, 3j;

void main ()

{
i=15; j§=23;
printf("sum of i and j is: ");
i=i+j;
printf ("%d", 1i);
}

£, Ziyo, N. Taroomdpov Hpoypappaniopds Hrextpovidy Yrokoyiotdy
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ap)m | péAn: meprypdgpovy

Aopn Tov TPOYPAUUATOG (i1)

Enicsoa)ida 70 OVOUO. TOV TUUOTOS o
¢ @ TPOYPGLUaTOS O 0pilEeTar - Ly
header \
0
7

/—-—-{ identifier

| offdA kovtid: |
| ypdpovial

| TETPAYW VO KOVTIG:
| amautody eynon

| T OEIPA, e TNV OTTola
| ypagovial Ta KovTid,

SUVTOKTIKO O1AypOLLLLa
o TEPLYPAPEL TN GVVTAEN EVOG TUNLOTOG TOV
TPOYpap0TOg

%, Zéyog, N. Mamaomdpov Tpoypappationds Hrextpovikdv Yrokoyiotov
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Aoun tov TpoypapUATOC (111)

& AnAdoeig petafantov

o LETAPANTN: éVa «KOVTD» TNG HVANG TOV
VTOAOYIOTH OOV pmopel vo amobnkevTel
pia TAnpoeopia (va dedopévo)

e 07O TUNHO INADGE®Y opilovpe OAeG TIG
UETAPANTEG OV YPNGULOTOIEL TO TPOYPOLLLILOL

o Yo k@O petaPAnth opiCovpe 0 Gvopd g
Kot Tov TOTo TG, dNAadn to TEdio TV JuvaTdV

Ao Tov TPOYPAUUATOG (1v)

& Aol TOmol petafAntav

. int axépoiol opr1uol 0,1,-3

o REAL mpoyuotikol apifuoi  3.14

e char  yopoxtijpes ‘a’

« bool Aoyiég TiuéS true, false

& AAwon TeplocdTEPOV LETAPANTOV

int i,3,k;

, , , ‘ REAL x,V; char ch;
TWOV 70V pumopei 1 petafANT vo Tapet bool changed;
int i;

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdy Yroroyiotdv 43 X. Zayog, N. [amacmopov TIpoy, 6 Hrextpovikdv Yok 0 44
Aoun tov TPoypPaUATOC (v) Ti onuaivel opho TpoOypappa (1)
&®Xopo, block @ ZUVTOKTIKY 0pBdTNTA

block o TO TPOYPULLLLO TPETEL VOL VITAKOVEL GTOVG

—{d

L DTN
REAL X,y; /* oL ouvtetaypéveg
TOoU KEVTpOU */
REAL r; // n aktiva

£. Ziyos, N. Taroomdpov Hpoypappaniopds Hrextpovidy Yrokoyiotdy
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GUVTOKTIKOUG KOVOVEG TNG YADGGOG
TPOYPOUHATIGHOD
& XuvtakTikd cpaipota oty Pazcal
o gueavifovtat 6tav dev IKOVOTOL0VVTaL TO.
GUVTOKTIKO S100y pALLLLOLTOL
mapadeypo:
( PROGRAM ) example

X. Zégog, N. Tanaomopov Tpoypappariopdg Hhextpovikey Yrohonotev 46

Ti onuaivel opBO TpoOypappLaL (i1)

& Nonpatikn opfdtra
e TO TTPOYPOLLUO TTPETEL VO VITOKOVEL TOVG
VOTLLOTIKOVG KAVOVES TNG YADOGOG
TPOYPOLUATIGHLOD
& Nonpatikd cedipate otnv Pazcal
o EOQUAUEVT] YPNOT| TEAEGTOV
n = "a" * 3 H
o YpNoN HETAPANTOV Y0pic SNAwon
int n, i;

n=1i+3j;

£, Ziyo, N. Taroomdpov Hpoypappaniopds Hrextpovidy Yrokoyiotdy
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Ti onpaivel opBo TpoOypappa (111)

& ZnUacloloyikn opBdTnTa
o 01OV TO TPOYPOLLLLO EKTEAELTOL, TTPETEL VAL
Kaver akpiBmg avtd Tov BEAOVLE VO KAVEL

®Inuactoloyikd cedipoto oty Pazcal
o TPOEPYOVTOL OO TNV Kak1| oxedioon 1 v
KOKY] VAOTTOINGT TOV TPOYPEUUATOC
o VT To oPaApata ovopdlovtal cuvnbmg bugs
ko 1 dadikacio eEdhenyng toug debugging

x1 = (-b + sqr(b*b-4*a*c))/(2*a);
sqrt Swaipeon ue |
D 70 UNoéV
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Ti onpaivel opBO TpodypappLa (iv)

€O LETAYAMOTTIOTAG UTOPEL VO, EVTOTICEL GE
éva TpoOypoppa TNV VIapén
e GUVTOKTIKOV GOOAULATOV
o VONUOTIK®V CQUAUATOV
& Tondvel KatdAAN AL PNvOLOTE GOAALOTOS
¢ O mpoypoppatiotng etvot vrevBovvog yio
o 1 S10pBwon TV TapaTdve

e TOV EVTOTIGUO Ko T S10pBwon
GTLLOGLOAOYIKOV GOOAUATOV

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdy Yroroyiotdv
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ZUVTOKTIKG 1oy PELLLLOTOL

identifier
— letter

7el0 kot KePaloio ypauuoTo.
eivai 0109opeTIKA!

5
2]

X. Zayog, N. [amacmopov

"
" h!i

digit

AvaBeon tiung o€ petafantn

& Ilopadetypota avabéoemv
n = 2;
pi = 3.14159;
done = true;
ch = 'b';

counter = counter + 1;

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

"E€0d0g oty 006vn (1)

© ZUVTOKTIKO S1OYPOLLLLOL

write_stmt
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"E&odog oty 006vn (i1) "E€0d0g oty 006vn (111)
®'EZodoc otnv 006vn ®'EZodoc otnv 006vn —

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

WRITELN("Hell", "o wor", "1d!");

$ECodo¢ ympig adAayn ypapung
WRITE ("Hel");
WRITELN("lo w", "orld!"):;

£, Ziyo, N. Taroomdpov Hpoypappaniopds Hrextpovidy Yrokoyiotdy

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

x*(x+1) = 42
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"E&0d0g 61Ny 006vn (iv)

®'EZodog otnv 000vn 42
WRITELN(4, 2); 42
WRITESPLN(4, 2); 666
WRITE(6, 6); 6 66

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

Eicodog and 10 mAnktporoylo (1)

®Eic0d0¢ and 10 TANKTPOAOYI0
READ_INT() ;

r = READ_REAL();

c = getchar():;

n

@ Ei{c000¢ a6 10 TANKTPOAOY10 Kot

oapacpo pEXPL To TEAOG TNG YPOUUNG
SKIP_LINE();

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdy Yroroyiotdv 55 X. Zayog, N. [amacmopov TIpoy, 6 Hrextpovikdv Yok 0 56
Eicodo¢ amd 1o mAnktpordylo (i1) Eicodog and 10 mAnkTporoylo (111)

PROGRAM examplel () ?R°GRAM operation()
{ 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) {

" Pee W . case '+': result = first + second; break;

WRITELN("The area is: ", a); case '-': result = first - second; break;

} case '*': result = first * second; break;
= /

£. Ziyos, N. Taroomdpov Hpoypappaniopds Hrextpovidy Yrokoyiotdy

case '/': result first second; break;

}
WRITELN ("The result is: ", result);
}

%, Zéyog, N. Mamaomdpov Tpoypappationds Hrextpovikdv Yrokoyiotov 58

Emkowovia pe to ypnot (C) (iv)

& llopdderypa

#include <stdio.h>

void main()

{
int n, m, sum;
printf("lpocbétw Vo akepaioug\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 eivar: ",n,m);
printf ("%d\n", sum) ;

}

£, Ziyo, N. Taroomdpov Hpoypappaniopds Hrextpovidy Yrokoyiotdy

Eicodog and 10 mAnktporoylo (iv)

@ AoOnkevtikdg yopog (buffer)
o mopepPdiretar petald Tov TANKIpOAOYiOL
KOl TOVL TPOYPEULIOTOG

« gKel amobnkevovTal TPOS®PIVA T0, dEdOUEVA
OV TANKTPOAOYEL O ¥PNOTNG UEXPL VO
Sfootodv omd T0 TPOHYPOLLLL

¢ 1 elooyoyn oto buffer yiveton pe o ménpo
TOV TANKTPOL enter

o apywd o buffer givar kevog
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Eicodo¢ amd 10 mAnkTpordylo (v)

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

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

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdy Yroroyiotdv
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Eicodog and 10 mAnktporoylo (vi)

& llpnt ektédeon mopadeiypaTog

First: 3.
Second: 6./
Result: 9

& AcOTepn eKTELEOT TAPASETYLLATOG

First: 3 6.
Second: Result: 9

X. Zayog, N. [amacmopov TIpoy, 6 Hrextpovikdv Yok 0 62

Eicodo¢ amd 1o mAnktpordylo (vii) Eicodog and 10 mAnkTporoylo (viii)
PROGRAM addition2() & IIpdh1n extéhecn mapadelyOTOG
{ First: 3.
int first, second; Second: 6./
. . Result: 9
WRITE("First: "); first = READ_INT();
SKIP_LINE(); @ Ag0TEPT EKTEAEGT] TAPAOELYLATOG
WRITE("Second: "); second = READ_INT(); First: 3 6.
" 1t: " £i a)s Second: 6.
WRITELN("Result: ", first + second); Result: 9
}
¥. Zéyog, N. Tlanaomopov Tpoypappatiopds HAEKTpoviKGY YoAoyiotév 63 . Zéyog, N. Tlanaomopov Tpoypappatiopog HAEKTpovikédv Yroroyotédy 64
ApOunTIKég TOPACTAGELS (1) AplBunrtikég mopactdoelg (11)
& Amhéc TAPOGTACELG & llopadeiypata
o otabepég Ko peETAPANTES el + 1 — 2 tonov int
OAnkég npdéatg «1.0 + 2.0 — 3.0 TtOmov REAL
, . «1 + 3.0 — 4.0 7tOnov REAL
« TPOGHEDT, apaipeon +, - ; !
, «5/ 2 — 2 axé€paio TAiko
o TOAOTAAGLOGUOC * . .
S1oid , oud , 5 % 2 — 1 aK€pPao LLOAOUTO
¢ OLHPEGT] TPAVHATIKOV APITHOV «5.0 / 2 — 2.5 OJduwipson REAL
. . . ”
. TEHMKO aKepOLlog Swupscsng !/ mpoooyn! e5.0 % 2 — N aﬂayopeéeml/
¢ VITOAOITO OKEPOLOG JLOUPESTG % MOD , , i ,
, & Ilpoypatikn daipeon peta&d akepainy;
o TPOGT|LLOL +, -

£, Ziyo, N. Taroomdpov Hpoypappaniopds Hrextpovidy Yrokoyiotdy
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ApBuntikég TapacTAcELS (111)

& IIpotepartdTnTO TEAEGTAOV
o Y. 5+3*x-y = 5+(3*x)-y
@ [1poceTaploTIKOTNTO TEAEGTOV
o Y. x-y+l1l = (x-y)+1
@ Zepd exktédleonc TV Tpdiemv
« kafopiletot ev pépel amd TNV TPOTEPALOTITA
KOl TNV TPOGETUPIGTIKOTNTO TOV TEAEGTMV
o YEVIKG Op®G e€apTaTOL 0d TV VAOTOINGN
o Y. (x+1)*(y-1)

Aoykég Tapactdoelg (1)

®Xvuykpioelg
o 100TNTA, AVIGOTITO == 1=
o UEYOAVTEPO, LIKPOTEPO >
o peyaATepo 1| {00, HikpoTEPO 1 150 >=, <=
@ A0YIKEG TPAEELS
« o0LevEn (ko) &% AND
o 010levén () [ OR
o Gpvnon (6 ! NOT

£, Zéyog, N. Tlaroomopov Tpoypappatiopss HAEKTpovikéy Yrokoyiotdy 67 3. Zéogog, N. Tlaaombpov Tpoypappariopés Hrektpovikiy Yrokoyiothy 68
A0Y1KEG TOPACTAGELS (i1) [Ipotepandtnta tEAECTMOV (1)
& [livaxeg aAnBetag Aoyikmv npa&ewv Tehsotric Snpaoio Ipoceroipr-
oTIKOTNTA
P q P d p q P OR a + - | NOT TPOGTULL, AOYIKT GpVNG —

D && Q p |l a *o ! poopa, Aoy dpvmon :
false | false| false false | false| false / % MOD| moM.amhaowopés, Swipeon optotepa
false | true false false | true true + - mpbobeon, agaipeon aprotepa
true |false| false true | false true <<=>=> ovykpton aptotepa

== I= b b
true | true true true | true true - Leomro Gprotepa
- " && AND Aoywn ovlevén aploTepd

ovlevén NOT p Sualevén — .
p ' p || OR Aoyikr| S1élevén aplotepd.

false true
true false apvnon

£. Ziyos, N. Taroomdpov Hpoypappaniopds Hrextpovidy Yrokoyiotdy 69

ETAV®: UEYOAN TPOTEPOLOTHTO.
KAT@: LIKPH TPOTEPOLOTHTO,
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[Ipotepardtnta teEAECTOV (i1)

& IlpotepatdTnTO TEAESTAOV

e Y. NOT p AND q OR r
= ((NOT p) AND q) OR r

e M. %x>3 AND NOT y+z== AéBog!
= (x>3) AND ((NOT y)+z)==5)
e W.). x>3 AND NOT (y+z==5) 6MOTO

= (%x>3) AND (NOT ((y+z)==5))
« Otav dev eipoote ciyovpot, de fAdmTet va

¥pnoonolodpe emmAéov mopevhiceig!

£, Ziyo, N. Taroomdpov Hpoypappaniopds Hrextpovidy Yrokoyiotdy 71

YHvtaén TopacTacE®V (1)

& Xt00epég

unsigned_integer

unsigned_number

-
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2Hvtoén TopacTdoEmy (11)

& Metofintés (amhéc)

simple_variable

identifier
simple_variable @ expression

& Ap1OunTiKég TOPUCTACELS

arithmetic_expr

arithmetic_expr H

1‘ arithmetic_term }—>
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4 r .
2Hvtaén TopacTdoemy (iv)

& AoyIKéEG TAPOUCTAGELS Kot OPOL

logical_expr
logical_expr o
logical_term F
logical_term

logical_term e

{ logical_factor |—>

2Ovtaén TopacTdoey (111)

& ApBunrikoi dpot Kon mapdyovteg

arithmetic_term

X. Zayog, N. [amacmopov TIpoy,

2Hvtaén TopacTacE®V (v)

& Aoywol Tapdyovteg

logical_factor

(=
©
=

arithmetic_expr arithmetic_expr

HO9PO0
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Aopég eréyyov AoyIKd dlaypappoto pong (1)
& Tpomomolovv T celpd EKTELESTG TV @
EVIOA®V TOV TPOYPAULOTOC * Apyiy ko Téhog
L JO)1 SYTOX?:Q (pl)GlO?x(’)’YllfOL sms?»c,mvwl Kot C> & OhéKANpEC Aettovpytec
GEPA omd TNV apyn HEYPL TO TELOG Sradicacieg
@ Me 11 dopég eELEYYOV emTLYYAVETAL: E
o OLLOSOTOINGCT) EVIOADY ¢ AmEg eviods
o EKTELEOT] EVTOADV VIO GLUVONKN
’ . &
o EMAVAATYN EVTOADY X * Edeyyog cuvBhrng
WL
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Aoyid dtarypappoto pong (11)

& Agrtovpyia
£16000v/e£0600V

& Enavédnyn (Bpoyoc)

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdy Yroroyiotdv

20vOen evioln (1)

& Opoadomoinon ToAAOV EVIOADYV og pio
& Xprioyn o€ cuvOLOoUO e GALEG SOUES
® ZUVTOKTIKO S0y pOLLLLOL

block

CI local_declaration |> CI statement |>
SO -

X. Zayog, N. [amacmopov TIpoy,

6¢ Hrextpoviky Y7ok b 80

2HvOetn evioln (i1)

& Ilopadeiypota
{

int x=2, y=3, z=3;
WRITELN(x, Vv, Z):
}

{
a=2; b=3;
{

c=3;
WRITE(a, b, c);
}
WRITELN() ;
}

£. Ziyos, N. Taroomdpov

Tpoypappationss Hiextpovikey Yrohonotav

XHvOetn evroln (C) (11)

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

}
{
x=2; y=3;
{
z=3;
printf ("%d %d %d",x,y,z);
}
printf("\n");
}
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Evtoaq if (1)

# Extéheon evioldv vrd cuvOnkm
€ ZUVTOKTIKO S1aypoyLiLoL

if_stmt

expression |00 ) satement |

& Aoywo ddypappo

true false

£, Ziyo, N. Taroomdpov

true false

Tpoypappatiopss Hiextpovikey Yrohoynotav

Evtol if (i1)

& llopadeiypata
if (amount >= x) amount = amount - X;

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

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

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

%, Zéyog, N. Mamaomdpov
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Evtol if (C) (ii)

& Ilopadeiypota
if (x>10)

x = x+1;

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

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

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

printf("diocekto étog¢");

X. Zayog, N. IHamoomopov TIpoypappatiopds Hiektpovikdy Yroroyiotdv

Evtoh if (iii)

& llopadeiypata
if (year % 4 == 0 AND
year % 100 != 0 OR
year % 400 == 0 AND
year % 4000 != 0)

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

X. Zayog, N. [amacmopov TIpoy, 6 Hrextpovikdv Yok 0 86

Evtoan if (iv)

®llapadeiypata (cvvéyeia)

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

if (x > y) WRITELN("képSLoa");
else if (x < y) WRITELN("képdiLoeg");
else WRITELN (" .conaAia™);

70 TOPOKGTW® EIVOL 1600DVaUO OALG YEIPOTEPO:

WRITELN("képSLoa") ;
WRITELN("képdiLoeg");
WRITELN (" icomaAia™) ;

if (x > y)
if (x < y)
if (x == y)

£. Ziyos, N. Taroomdpov Hpoypappaniopds Hrextpovidy Yrokoyiotdy

EvtoAn if (C) (iv)

& llopadeiypata (cuvéyeia)
if (changed)
{
printf("To apxeio &AAage\n");
changed = 0;
}

if (#%2==0) printf(*&priog");

else printf("mepLttég”);

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

else { me=0; you=1l; }

if (x>y) printf("peyoAltepo");
else if (x<y) printf("pixpéiepo’);

else printf("igo");
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Evtoan if (v)

#'Eva else avtiotoyel 610 TANGLEGTEPO
TPONYOVLEVO if OV OgV £yl NOM
OVTIOTOLLOTEL GE AALO else

& Ilopdderypa

if (x>0)
if (y>0)
WRITELN("mpdto tetaptnpépiLo");
else if (y<0)
WRITELN("tétapto tTetaptnuépLo");

else
WRITELN("&§ovag twv x");

£, Ziyo, N. Taroomdpov Hpoypappaniopds Hrextpovidy Yrokoyiotdy

EvtoAn switch (1)

& Extéleon vrd cuvOnKn yio ToAAEG
SLOPOPETIKEC TEPIMTMOCELG

& llpocoépeTon m.y. avri Tov:

if (month==1)

WRITELN ("IavoudptLog") ;
else if (month==2)

WRITELN ("$eBpoudpLog");
else if ...
else if (month==12)

WRITELN ("AexépfpLog");
else

WRITELN ("&xupog pfvag");
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EvtoAn switch (i1)

& Ilopadeiypota
switch (month) {

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

default: WRITELN("&xkupog¢ pRvag"); break;

EvtoAn switch (ii1)

© ZUVTOKTIKO S1OYPOLLLLOL

ewitch stmt

(S‘N’]tdﬁ) @ i exp ession | @ @r
o
EO

@

break_stmt
switch_clause - I
NEXT_stmt

==

==
NEXT_stmt
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EvtoAn switch (iv) EvtoAn switch (v)
& Ilepiocotepa mapadeiypota @ O1 uépeg HéypL TV TPWTOYPOVIA
switch (month) ({ r = 0;
case 1l: case 3: case 5: case 7: switch (month) ({
case 8: case 10: case 12: case 1: r = r + 31; NEXT;
WRITELN("31 days"); break; case 2: r = r + 28; NEXT;
case 4: case 6: case 9: case 11: 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; e
} case 1l1l: r = r + 30; NEXT;
case 12: r = r + 31; NEXT;
}
r =r - day + 1;
WRITESPLN ("Mévouv", r, "upépeg!");
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EvtoAn switch (C) (1i1) Evtoan FOR (1)
¢ llopadeiypata @ Bpdyog meplopiopévou aptbpon
sviten (month) EMOVOAYEDV
{
case 1: printf("Iavou&piog"); break; A 4
case 2: :zincs(“oeppovzm:g"): break; ’ZDVTG’KT]“KO 610Wp(xuu0t
case 3: printf("M&ptiog"); break;
o intE ("hens . 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 1ll:
printf("30 pépec”); break; o
case 2:
printf("28 1§ 29"); break; ”
3 DOWNTO
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EvtoAn for

an
[
—_
N~

®Mobaive va petphom ook

PROGRAM counting () ;
{ 3
int i; 4
WRITELN("Look!"); 2
FOR (i, 1 TO 10) 7
WRITELN(1i); :

} 10
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Evtold for (iii)

¢ Avvdpelg Tov 4o 30 = 1
PROGRAM powers_of_two () |2*1 =2
242 = 4
{ . . 243 = 8
1nt 1! Pi 244 = 16
p=1; 245 = 32
FOR (i, 0 TO 10) { 2%6 = 64
. 247 = 128
WRITELN(2, "A", i, 248 = 256
"=1", p); 249 = 512
p =p * 2; 2410 = 1024
}
Avalloiwty: p =2
X. Zayog, N. [amacmopov TIpoy, 6 Hrextpovikdv Yok 0 98

EvtoAn for

¢ Ilopayovikod
nl=1x2x3x .. xn

£. Ziyos, N. Taroomdpov

Tpoypappationss Hiextpovikey Yrohonotav 99

EvtoAn for (v)

4 Give n: 1.
& llopayovtikd el
PROGRAM factorial () Give n: 4.
{ 41 = 24
int n, p, i; Give n: 7.)
. 71 = 5040
WRITE("Give n: "); e 12
ilve n:
n = READ_INT(); 12! = 479001600
b = 1? Give n: 17J
FOR (i, 2 TO n) 17! = -288522240
p=p* i; -
. Yrepyeition!

WRITELN(n, "! =", p);
Avorloiwty: p =1i!
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EvtoAn for

(vi)

& BlAénw 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("*");
WRITELN() ;
}

£, Ziyos, N. Taroomdpov

khkkkkkkkk
khkkkkkkkkk
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* %

* %k kk
*hkkkkk
khkkkkkkk

khkkkkkkkkk
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EvtoAn for (C) (vi)

& [lopadetypota (cuvéyeia)
for (i=1; i<=5; i++)
{

for (j3=1; j<=10; j++)

khkkkkkkkkk
kkkkkhkkkkk
khkkkkkkkkk
printf("*");
kkkkkhkkkkk
printf("\n");

}

khkkkkkkkkk

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

for (j=1; j<=2%*i; j++)

* %
* %k k%
*kkkkk

printf("*"); khkkkkkkk

printf("\n");
}

kkkkkhkkkk
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EvtoAn for (vi)

& Ntouwvo
# ot apdpoi myaivovy péypt to n =6
@ GUVOALKG 28 Koppdtio

@11 yiveton yio GAleg
TIWES TOV 71

EvtoAn for (viii)

PROGRAM domino2 ()

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

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

FOR (j, i TO n) {
WRITESPLN(i, j);
count = count + 1; 3

} Total 10 pieces.

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

ive n: 3.

v
0
1
2
3
1
2
3
2
3

WNNRFRFRPRROOOORM

}
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4 . A
EvtoAn for (ix) EvtoAn for (x)

ive n: 6.
with largest
with largest

& Axppig i+1 koppdtio Egovv G
1
2
3 with largest
4
5
6
7

Tov apliud 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.");
}
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Give n: 6.
Total 28 pieces.

& Atyo poOnpotikd de Pramtovy...

count:i(Hl):ii: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 (xi)

& Ynoloyilovpe to 1310 pe 3 SLpopeTIKOVG TPOTOVG
count = iil = i(prl) = (n+D)(n+2)

=0 =i 0 2

domino2 dominol domino0

& [16oeg apBuntikég mpacels kavouv;
¢ domino2: (n+1)(nt+2)/2 npocBéceig on?)
¢ dominol: 2(n+1) mpocbéceig O(n)
4 dominoO0: 2 mpocbécel, 1 morramraciacpog O(1)
& Kaldtepo (ypnyopdtepo) TpdypopLpo:
oUTO UE TN PKpOTEPT duvaTth ToAvTAOKOTHTA!
# [16c0 oképTopat eyd / [éco «oxéptetoy o H/Y !
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EvtoAn for (xii)

& lleproyéc yuo ™ petafintn ehéyyov

¢FOR (i, lower TO upper)
av lower < upper, 0a yivouv upper — lower + 1
EMAVAANYELS, OAMDG Kapio

¢ FOR (i, upper DOWNTO lower)
av lower < upper, 0o yivouv upper — lower + 1
EMAVAANYELS, OAMDG Kapio

eFOR (i, 1 TO 20 STEP 3)
i naipver ig ipég: 1,4, 7, 10, 13, 16, 19

¢ FOR (i, 100 DOWNTO 50 STEP 5)
i maipvel Tig Tipnég: 100, 95, 90, 85, ..., 60, 55, 50
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EvtoM for (xiii)
® Ed1kéc mepurtdoeig yia o opia:
FOR (i, 10 TO 10) 1/ pio popa

FOR (i, 12 TO 10) // xopio popa

@ H petapin eléyyov dev givar opropévn
Hetd to TEAOG TOL PpOYOL

& H petapint eléyyov dev pmopet vo
petaPAnOet (m.y. pe avébeon) péoa oto
oo TOL Bpoyov

& Ta opuo (kot To Prpa) vroloyilovtot pia
@opa otV apyn
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EvtoAn while (1)

#®Bpdyog 660 wovomoteital po cuvonkn

& Aoy dudypoappa

false
expression

@ ZVVTOKTIKO S10ypOpLLOL

while_stmt

%while)@ﬁl expression @ statement |—>

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

€O oplBpoGg emavaAYeE®Y YEVIKA deV givat
YVOGOTOG EK TOV TPOTEPWV

EvtoAn while (1i1)

& Avvdpeig tov 600, Eava
PROGRAM powers_of_two_2 ()

& Av 1 ouvOn gtvar apykd yevodng, o { int i, p;
r r 7 r L4 L
Bpoyoc tepuatiletar yopic vo extedeotel p=1; i = 0;
, = 7 = 12
10 cOHA while (p <= 10000000) {
4 4 r e A 3
®H porj eréyyov pmopei vo petofAndel pe tig WRITELN(2, "A&" 'p;-: 240 = 1
4 . - ’ '] 241 = 2
evtoléc break kot continue p=p* 2; 242 = 4
i=4i+ 1; 2%3 = 8
} cee
} Avalroiwtn: p =2 ;Azi - :;:322:
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EvtoAn while (iv) EvtoAn while (v)

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

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

Break

Araxomrovue éva mpoypouuc. e Cexrl+C; Ctrl+Break

£. Ziyos, N. Haraomdpov Hpoypappatiopds Hrextpovidy Yrokoyiotdy 113

& Anepog Bpoyog, AyoTepO TPOPAVIG
PROGRAM another_infinite_loop ()
{

int x = 17;

while (x > 0)
X = (x + 42) % 2012;

AvorloiwTy: to x eivor Oetikog kai
TEPITTOC OKEPOLOG
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EvtoAn while (vi) EvtoAn while (vii)
¢ Ilportotr apBuoi Output| p | t & M£EY16T0G KOOGS SLoupétng TV a Kot b,
PROGRAM primes () g g g évag omAdg olyop1duoc
{
. . 5 5 z = MIN(a, b);
int b, ti 7 71 3 while (a % z != 0 ORb % z 1= 0)
WRITELN(2) ; 11 5 z =z - 1;
FOR (p, 3 TO 1000 STEP 2) 7 WRITELN(Z);
{ £ = 3, 997 9| 3 ) ) )
while (p % t != 0) t = t+2; 11| 3 Avalioicwty: dev omdpyer op1ludg w > z
if (p == t) WRITELN(p); 5 OV VO, OLaIPEl Kal ToV a kol Tov b
} 7
} SO THolvrloxotnro.: O
, ) nro:. O(MIN(a, b))
Avalloicwtn Too while: 10 p de droupeitar g:; 99;
e Kavévay opiuo > 2 kol <t
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EvtoAn while (viii) EvtoAn while (ix)

& M£y16T0C KOOGS SLopETng TOV a Kot b,
OAyOPOLOC LE OLPOLPESELC
o [8éa 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 211 YEPOTEPN TEPITTOOT, ) TOAVTAOKOTITAL
glvan topa O(MAX(a, b))
o 211 péon mepintwon OUmS, avTdG 0 AAYOPLOpog

& MEY16TOC KOWOG SLoupéTng TV a Kot b,
alyopBpog Tov Eviheidn
o [6é02: av a> b 10t 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 gcd(54, 16) = ged(6, 16) = ged(6, 4) =
gcd(2, 4) = ged(2,0) =2
o gcd(282, 18) = ged(12, 18) =ged (12, 6) =

£tvol KEADTEPOG TOV TPONYOVUEVOD ged(0,6) =6
o [Tolvmhoxomra: O(log(a+b))
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EvtoAn while (x) EvtoAn do ... while (1)
FRoGRR ged () #Bpoy0¢ 1 TN GUVOYKY VO OOTIUATAL GTO

int a, b; TéA0G KOO emavaAnyNg
WRITE("Give a: "); a = READ_INT(); & Aoy dudypoppo
WRITE("Give b: "); b = READ_INT();
WRITE(IIgcd(“' a' Il, Il, b’ ll) = |l);
a = abs(a); b = abs(b);
while (a > 0 && b > 0)
if (a > b) a=a % b; else b =b % a; , ,
WRITELN (a+b) ; @ XVVTOKTIKO SLOypOpLLoL
} do_while_stmt
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statement Hwhile)@ expression @@
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EvtoAn do ... while (11)

€O &heyyog g ocuvO KNG YiveTal 6To TEAOG
KéOe emavainyng (Kot oyl oty apyn)

®To copa tov Bpdyov extereiton
TOVAGLOTOV pa POpd

€O apBpog eTavOANYE®V YEVIKA dev elvat
YVOGTOG EK TOV TPOTEPWV

@ H pon eréyyov pumopel va petafAndel pe tig
eviolég break kol continue

X. Zayog, N. Humoomdpov TIpoypappatiopds Hiektpovikdy Yroroyiotdv
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EvtoAn do ... while (111)

& ApBpoi Fibonacci
F,=0, F,=1
Fop=F,+F,, VneN
0,1,1,2,3,5,8, 13,21, 34, 55, 89, 144,
233,377, 610,987, 1597, 2584, 4181, ...

@ 1IpoPAnpa: molog elvar o pPeyoldTEPOC
apBpoc Fibonacci mov dev vrepPaivel 1o #;
F.<n xo Fp,>n

®NB: H axolovbia Fibonacci givat avEovoa

£. Zégog, N. Tanaomopov Tpoypappationds Hhektpovikav Yrohopotev
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EvtoAn do ... while (iv)

PROGRAM fibonacci ()

EvtoAn do ... while (v)

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; Give n: 20 number = READ_INT(); 34
do { 13 sum = sum + number; 124
next = current + previous; |S.Ve B¢ 1004 do symbol = getchar(); 21=.
previous = current; 89 while (symbol != '+' AND 42
current = mext: Give n: 987. symbol != '='); ‘ﬁ‘
- ’ 7 : - Tg1) e Break
} while (current <= n); 98 } while (symbol == '+');
WRITELN (previous) ; WRITELN (sum) ;
} ; } while (true);
} Avorloiwn, }
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EvtoAéc break xon continue (1) EvtoAég break kot continue (i1)

#H break npokaiel tov dpeco (mpdwpo)
TEPUATICUO EVOG Ppdyov

®H continue npoywpdet apécmg otnv
EMOUEVN ETOVAANYT EVOG BpOYOV

continue_stmt

continue °

break_stmt

G-
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@ H atuync ewkacia...
"Evag @ihog pog pabnpatikog wyvpileton 6Tt
v Kae TpdTO 0ptOpd p oydet:
(17p) mod 4217 # 42

& Qo tpoonabncovpue va fpovpe

avtumapddetypa!
@& Anhodn évav TpmTo apBud p TETOOV MCTE
(17p) mod 4217 =42

%, Zégog, N. Mamaomdpov Tpoypappatiopds Hrextpovikdv Yrokoyiotov
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EvtoAéc break xon continue

(iii)

€ Q0 TPOTOTOGOVLLE TO TPOYPOLLULOL
VTOAOYICHOD TOV TPMOTO®V 0plOpdv

PROGRAM primes ()
{
int p, t;
WRITELN(2);
FOR (p, 3 TO 1000 STEP 2)

{
t = 3;
while (p % t != 0) t = t+2;
if (p == t) WRITELN(p);

}

}
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EvtoAég break kot continue (1v)

PROGRAM prime_conj ()

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

£ = 3; 670 EMOUEVO p
while (p % € != 0) t = t+2;
if (p != t)[continue;]

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

Hohig Bpetg
} AVTUTOPASELYLLOL
} ‘ Counterexample: 140443 ‘ otapdmoe
17 x 140,443 = 2,387,531 = 559 x 4217 + 42
. Ziyog, N. Tlaraomdpov Tpoypappaniopss Hrektpovikiy Yrokoyiothy 128

Kevn evioln

& Zopporiletar pe éva semicolon
@ Acv kdvel Timoto Otov ekTELElTOL
& llopdderypa

if (x>4) {
= 1;
= x-5;

- KM

// xevi evtoln

£. Ziyos, N. Haraomdpov Hpoypappatiopds Hrextpovikdy Yrokoyiotdy
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2tafepéc

®XZov petafintéc, oAAd:
enponyeiton n AéEn-kAedi const
SVTOYPEWTIKY] OPYLIKOTOINGCT
& amoyopedetar 1 avadeon

const_def

)

NN
%conStH type declarator @ value

£. Ziyos, N. Haraomdpov Hpoypappatiopds Hrextpovidy Yrokoyiotdy
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Ao Tov TpoypappaTos, Eava

& Movéda kodike, module
® Ppioketal og Eexpiotd apyelo TPOyPAULATOS
& Amoteleitar amo:
& NAoceLg oTadepdOV Kot TOTOV
@ INADOGELS KL OPIGULOVS VITOTPOYPUUUATOV
470V 0ptod evog (amhol) TPoypapLaTog

module

type_def d declaration )x) d definition )x) ﬂ program }—\
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Ytobepég (1)

& llopadeiypata

const int N = 100000;

const REAL pi = 3.1415926535,
e = 2,7182818284;

const char SPACE = ' ';
& Xpron avti tov 6tafepdv EKPPUcCEDV
eny. FOR (i, 1 TO N) ...
®[Ipoxabopiouéveg otabepéc
oy, INT_MIN, INT_MAX
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ZUVOVLULO TOTOV (1)

€ Zov ONADOGELS LETOPANTOV, OAAG:
enponyeiton n AéEn-KAewi typedef
@ 0OyL apyucomoinon
@ INAOVOLY oVOpaTA TOTOV, Ol LETAPANTOV

type_def

I declarator I

enum_def

struct_def

union_def
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Awdikocieg (1)

4 Opilovtar 670 TUN O INADCEDV
# K0 opiopdg dadikaciog mepiExst:
o TNV EMKEPAAIDA TNG
e TO GOUO TNG
& KoAovvtol e avaypoen Tov ovOHTOS TOVG
Kol omapifunon TV TapapETpmv

call

identifier o I expression I °

Tpoypappationss Hiextpovikey Yrohonotav 135

£. Ziyos, N. Haraomdpov

ZUVAOVLLO TOTTOV (11)

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

& Xpnon avti TV TOTOV
number n;
bit b; real r;

& llpokaBopiopévot Tomot
&7n.x. int, REAL, bool, char
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Awodikocieg (i1)

®Eupélea evog ovopatog (m.y. LeTaPAnTig)
glvon 1o T TOV TPOYPEULOTOG OTTOV
EMTPENETAL 1] YPNION TOL

& Tonwcd (local) ovopata givat avtd Tov
dNAdVOVTAL GE V0L VITOTTPOYPOLLLLLYL

& evuca (global) ovopata gtvat owtd mov
dniadvovtal ££® amd VITOTPOYPAILOTO Kot
€yovv guPérela og oAOKAN PO To module

X. Zégog, N. Tanaomopov Tpoypappariopdg Hhextpovikev Yrohonotev 136

Awdikocieg (111)

& Tomucég (formal) mapdpeTpot evodg
VITOTPOYPAULOTOG EIVOL O1 AVTEG TTOV
opifovtal otV emke@olido Tov

& lpaypatikég (actual) mapdpetpot evog
VITOTPOYPAULATOS EIVAL AVTEG TTOV
divovtal Kotd Ty KAnomn tov

& X¢ k@Be KAON, Ol TPAYLATIKES TOUPAUETPOL
TPEMEL VO, VTIOTOLYOVV id TPOG i 6TN
GEPA KO GTOV TOTO LE TIG TUTTIKEG

£. Ziyos, N. Haraomdpov Hpoypappatiopds Hrextpovidy Yrokoyiotdy 137

Awodikocieg (iv)

€ XpLoTOVYEVVIATIKY KOPT TOGTAA

®Kda0e ypappn €xet Hommmmmmmm e +
™ Hopen: e
eee
n+2m+2 @.@.@@.@.
eeeeeee
[olefefefofiififo o ofo]"] eeeeeeeee

~ - — ERREEERRREE
®b, i, o : dkpa, LEGO KoL Hﬁ
VIOAOUTO YPOUUNG #H#

on, m : S106TACELG dmmmmmmmmmmm oo +
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Awdwkocieg (v)

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

{
TOTIKY pEeTofinTi

WRITE (border) ; /1 opiotepo mhaioto
FOR (i, 1 TO m) WRITE(outside); ,
FOR (i, 1 TO n) WRITE(inside); | Sféreia
FOR (i, 1 TO m) WRITE(outside); 700 1

WRITELN (border); // 0elio nlaioio

}

Awndwcocieg (vi)

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

int m, char outside)
{ ...}

PROGRAM tree_postcard () TPOYUOTIKES

{ 4
int i; I— TOPOUETPOL

line(['+', 15, '-', 0, ' |); // mévew maioio
line('[', 15, ' ', 0, ' ');
FOR (i, 1 TO 13 STEP 2)

line('|', i, '@', (15-i)/2, ' ');

FOR (i, 1 TO 3)

, line('|', 3, '#', 6, ' ");
<|, ; tmikes line('|', 15, ' ', 0, ' ');
dvoua dradikaciog TOPOUETPOL line('+', 15, '-', 0, ' '); // kérw whaiolo
}
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Awdikacieg (vii) Awdikaocieg (viii)

€ ZUYKPOLGT] OVOUITOV
@ 0tav pio TopaUETPOG 1| TOTIKN LeTAPANTH £XEL
£va Gvopa ToL XpnolLomolEiTaL o1 6€
eEmtepcoTepn euPéieta
€70 OVOLLO 6TO E0MTEPIKOTEPO block KpHPet avtd
670 e€mTEPKOTEPO block

& Extéleon pe 1o xépt
& Trace tables

int a, b, c;

PROC p42 (int y, int b) {
int ¢ = 42; WRITESPLN(a, b, c, v):
a=a+b;c=c+1; b=c+ Db; v=y1;
WRITESPLN(a, b, c, y);

}

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

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

}
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Awdikocieg (ix) YVVOpPTNOELS (1)
Clobal | a | b | ¢ Output ¢ 0nmg o1 Srudkacieg, aAAG ETIGTPEPOVY
123 , .
4 21733 L0 T ©G OTOTEAECLLOL
g 1342 17 , ,
4 46 43 16 & Aev pmopovv va ypnoiponomBodv wg
17 b 21733 . S ‘
B EERR 4a423 EVTOAEC OAAG LOVO GE TAPACTAGELG
B 47 43 2
pi2 |y |b|c ¢ Emiotpopn omoTeAEcHOTOG e TNV EVIOAY
713 ]e return (ko yopig mopdotacn, yio
il i] &
return_stmt 8“"61]((1018@)
paz y | b|c
3144
2147 |43 expression
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2UVOPTHGELS (11)

FUNC int gecd (int a, int b)

Aopunpévog TPoYPOUHOTIOUOG

®156éa: KaBe aveEdptntn Agttovpyia Tov

{
a = abs(a); b = abs(b); TPOYPAULOTOG TTPETEL VO OVTICTOLYEL OF
while (a > 0 AND b > 0) . .
if (a >b) a = a % b; avegapTo VIoTpOYpapLua
else b=D>b% a; ,
return a+b; & eovektpara
} « Evkohdtepn avamtuén Tpoypappdtov
PROGRAM gcd_func () («dwaipet kou Pociiever)
L « EvkoAdtepn aviyvevon cooipdtmv
int x, y; . .
WRITE("Give x: *); x = READ_INT(); o Enowaxpnctuqnomcn £tolpev
WRITE("Give y: "); y = READ_INT(); VILOTPOYPOUUATOV
WRITESPLN("gcd is:", gcd(x, v)):
}
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BaBuoio cvykekpyievomoinon [Tapovsioon Kot cuvtpnon (1)

& Ileprypaen eniivong mpoPArnpatog
o Ewcaywyn kot amoffkevon dedopéveov
* TPOTOG E160YMYNG dedOUEVEOV
* éleyyog opBoTTOG dEdopEVEMV
o ALyopiBpoc eneEepyaciog
* TEPLYPAPT) TOL aAyopibpov
* KOOKOTOINGT 6T YADGGO TPOYPUALUOTIGLOD
« [Topovoiaon anoterecpudtmv

* TPOTOG KOl LOPPT| TAPOVGIUONG OMOTEAECHATOV

@ IlowoTikd YOpaKTNPIOTIKE TPOYPOUULATOV
o Avoyvooiotro
* amAdTNTOL
* KATAAANAN ETAOYT OVOUATOV, .Y,
monthly_ income incomeBeforeTaxes
* otoiyon
o oMo
o OrkdTTO TPOC TO YPHOTN
o Texunpioon
« Zuvtipnon
o Evnuépoon
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[Tapovcioon katl cuvtpnon (i1) [Tapovsioon Kot cuvtpnon (111)
& Xtoiyon & Xtoiyion (cuvéyeia)
« [Ipdypappo Kot vrompoypdupoTo. o Z0vBeteg eviorig
PROGRAM ..  PROC .. FUNC if (.) { while (.) { FOR (.) {
h ¢ h EvIoAég evroléc Eviorég
(5;71((?(3‘8@ (5;71((?(3‘8[; (5;71&?(3‘81;‘ ;1 se { } }
EVTOAEC EVTOAEC EVTOAEC evioléc
} } } } do {

o ATAEG EVTOAEG

if (..) eviodn
else eviods]

while (..) eviody

FOR (..) &vioin
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EVTOAéC
} while (..);
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[Tapovsioon kat cuvtpnon (iv)

& Z1oiyom (cuvéyela)
o X0vOeteg evToAés (cLVEKEL)

switch (..) {

case T, : EVIOASS,
case i, : eviolés,
case i, : eviolég,
default : eviodég,,
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"E€0d0¢ pe popeomoinon

& Axépareg TipLég
WRITELN(FORM (42, 4));

[ ][4

& ... 0AMG Kot OTIONTTOTE GAAO
WRITELN (FORM("hello", 8));

& Ipoypatikég Tipég ENRECRAR
WRITELN(FORM(3.1415926, 8, 4));

[T J12le]4]
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Apyeio keévou

& Avakatevfuvon €166d0v 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 10101 int, bool Kal char
& AnopiOuntoi tomot

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 = fri;

& 1Ipdceig pe ToKTIKOVE TOTOVG

}
o TEAEGTEG GUYKPIONG ==, =, <, >, <=, >=
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[Tivakeg (1) [Tivakeg (i1)
& Aopnpévn HeToPAnT: amodnkevet o & llopadeiypata
GLAAOYN oo TIHEG dedopévav REAL a[10];
. . . , int b[20];
& Ilivaxog (array): dounuévn petafint wov char c[30];
amoOnKevel TOAAEG TYEG TOL 1010V THTOV
int n[5]; al[l] = 4.2;
opilet évav mivako wévie akepoimv, To :Eg; = zE[‘l"]’TREAL( )i

ototyeia Tov omoiov eivat:
n[0] ,n[1] ,n[2] ,n[3],n[4]
Kol £(0VV TOTO int
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b[2] = b[2]1+1;
cl[26] = 't';
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[Mivakxeg (111)

& AdPocpa evog mivaka

o YVOOTO péyebog

FOR (i, 0 TO 9) a[i] = READ_INT();
o mpoTa drfaletor to péyedog

n = READ_INT();

FOR (i, 0 TO n-1)

a[i] = READ_INT();

e GTO TOPOTAVE TPENEL VO TPOTYNO0VV

int a[l100]1; // xdu oy pukpotepo tov 10
int i, n;

X. Zayog, N. Humoomdpov TIpoypappatiopds Hiektpovikdy Yroroyiotdv
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[Tivakeg (iv)

X. Zayog, N. Iomacmopov

& AdPacpo evog mivaxa (cuvEyeLa)

o TEPUOTIGUOG e TV TN 0 (ppovpdg/sentinel)
x = READ_INT(); i=0;
while (x != 0) {

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

}

o OTO TOPOTAVE TPETEL VO TPOTYNO0HV
int a[100], x;
int i;

« [Ipocoyn: d¢ yiveron £leyyog Yo To TA00G
TV oTolEiwV oV divovrat!
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[Ipdéerg pe mivakeg

& Amhég mpdcelc, m.y.
alk] = alk]l+1;
al[k] = a[l]l+al[n];
FOR (i, 0 TO 9) WRITELN(al[il);
if (alk]l > alk+1l]) ...

& Apywconoinon (pe pndevikd)
FOR (i, 0 TO 9) a[il=0;

#Evpeon ehdyiotov ototyeiov

x = al0];
FOR (i, 1 TO 9) if (alil < x) x = al[il;

£. Ziyos, N. Haraomdpov Hpoypappatiopds Hrextpovikdy Yrokoyiotdy
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Tpoppuxn avolion (i)

%, Zégog, N. Mamaomdpov

& IIpopinpa (avalnnong): divetar Evag
nivakog akepaiov a kot (nteiton va Ppedet
oV VILEPYEL 0 OKEPOLOG x GTO GTOLYELR TOV

PROGRAM linsearch ()
{
int %, n, a[100];
GAleg onhdoeig;
TiTA0G emKePOAido ;
oonyieg oo ypHotn ;
x = READ_INT();
i faoua tov Tivako ;
wadipo oTov wivoka Yo Tov X ;
TAPOVCIOCH OTOTELETUATDV
}
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I'poappuxn avaltnon (i1)

& Mo Suvartr GLYKEKPILEVOTOINGT

n = READ_INT();
FOR (i, 0 TO n-1) a[i] = READ_INT();
i=0;
while (i < n AND a[i] != x) i=i+1;
if (i < n)

WRITESPLN("To Bpfika otn Oéon", i):;
else

WRITELN("Aev to BpHra");

o 211 YEPpOTEPN TIEPinTOOT Bl EAEYYHOVV OAQL
T 6TOLYElN TOL TivaKoL

o Amartovvton an+ b PApoTo = YpoppKn
(a, b otabepéc, n to péyeboc Tov Tivaka)

£. Zios, N. Taraomdpov Hpoypappaniopds Hrextpovikdy Yrokoyiotdy
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%, Zégog, N. Mamaomdpov

I'poppukn avalnnon (111)
& Evolioktikn cvykekpiugvonoinon #1
i=0;
do
if (al[i]l == x) break; else i = i+l;

while (i < n);

if (i < n)

WRITESPLN("To BpAxka otn Oéon", i);
else

WRITELN("Aev 1o BpAra");
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Ipoppukn avalntnon (iv)

# EvaAloktikn cvykekpiievonoinon #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 Bpfixa otn 6éon", i);
else

WRITELN("Aev to BpHra");

X. Zayog, N. Humoomdpov

Upajupuxn avolinon )

& Evolloktikn cvykekpiuevonoinon #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 Oéon", 1i);
else

WRITELN("Aev 1o PpAra");
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I'poppuxn avalrtnon (vi) Avadikn avalntnon (1)
® Evaloxtikng cvykekpyievornoinon #4 & IIpoimodbeon: o mivakag va ivat
i=o0; ta&vounpévog, m.y. og av&ovoa ddtatn
do { ; , . 7 ’
found = a[i] == x; @ Eivot Tod0 10 0mwod0TIKN oo T YPOLLLKT
i = i+1;

} while (NOT found AND i < n);

if (found)

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

WRITELN("Aev to BpHra");

£. Ziyos, N. Haraomdpov

avalnmon
o 2T YEPOTEPN TEPIMTOOT OTOLTOVVTOL
alog, n+ b Prpota
(a, b otabepéc, n to péyebog Tov TivaKo)
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Avadwm avalntmon (i1) Avadwn avalnmon (1i1)
& To npdypappa & Avalnnon Kot ELPAvioT OTOTEAEGHOTOC

const int N = 100;

PROGRAM binsearch ()

{
int i, %, n, first, last, mid, al[N];
Mijvouo, emikepalioo KoL 0onyies ypnoncs
n = READ_INT(); // katd adlovoo oeipd
FOR (i, 0 TO n-1) al[il = READ_INT();
x = READ_INT();
Avalitnon ko gupavion aroteléopuotog
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first = 0; last = n-1;
while (first <= last) {
mid = (first + last) / 2;
if (x < a[mid]) last = mid-1;
else if (x > a[mid]) first = mid+1l;
else break;
}
if (first <= last)
WRITESPLN("To Bpfka otn 6éon", mid);
else
WRITELN("Aev 10 PpARA");
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[ToAvdidotatol mivakeg

®llopdodetypo
int a[101[16];
all][13] = 42;
FOR (i, 0 TO 9)

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

X. Zayog, N. Humoomdpov TIpoypappatiopds Hiektpovikdy Yroroyiotdv

169

[ToAhamlooaopdg TvaKmv (1)

® Atvovton o tivakeg: a (mxn) , b (nxq)
& Znrteital o Tivokag: ¢ = a b (mxg) 6mov:

n
Cij= Z ai,kbk,j
=

ERITSER I

m l m

| |

Tpoypappationds Hhektpovikav Yrohopotev

X. Zayog, N. Iomacmopov
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[ToAamAacraoLdg TvaKov (i1)

& To npoypappa
REAL a[m] [n], bInllql, cIm]llql;

FOR (i, 0 TO m-1)
FOR (j, 0 TO g-1) {
cl[il[j]l = O0;
FOR (k, 0 TO n-1)
c[il[J] = clil[j] +
alil [k]1*b[k][]];
}
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Moyikd teTpdymva (1)

& A100TOTOL TVOKES (71X7) TOV TEPIEXOVY
OLhovg Tovg PLoKoHE peta&d 0 kat n’—1

« 70 GOpoilcpa TV ototyeimv Kabe 6TAANG,
YPOUUNS Kot Staymviov gival 6tabepod

10/ 9 |3 |22]16
1711]5 | 4 |23
) , 24]1812] 6
& IIpopfinpa: Kataokey
pOPATL roken 20[19]13] 7
HOYLKOV TETPOY VOV 8|2 |21]15[14

(nxn) ywo Tep1rTd N
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Maywd tetpayova (i1)
3
[ 0 0 [
1 1 1
2 2
3 3 3 3
4 514 5|4 514
0 0 610 610
1 1 1 1 7
2 2 2 2
3 93 10193 10(9]3
5[4 54 5|4 11/5(4
6|0 610 610 60
1 7 1 7 1 7 1 7
8|2 3|2 812 8|2
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Maywd tetpdymva (111)

¢ Kataokeon yio mepitto n
int a[171([17]1, i, 3, k, h, m, n=5;

i = n/2; j=n; k=0;
FOR (h, 1 TO n) {
j=j-1; alill[jl=k; k=k+1;
FOR (m, 2 TO n) {
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(al[il[jl, 4));
WRITELN() ;

}
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ApBuntikoi vroAloyicpot (1)

& TOmoc REAL
o TPOGEYYIGELG TPOYUATIKOV OplOpmV
e trunc: aképoto pépog (amokomn)
o floor: aképaiog mov dev vepPaivel
« round: 6TpoyyvAoTOinom
& [lopdotoon KV VTOSUGTOANG
o mantissa koL ek0étg £m -2
omov 05<m<lxmxeZ m=x=0
o TO m glvon TEPLOPIGUEVS OKpPifEtag,
Y. 8 onuavtikd ynoeio
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ApBunrikoi vroroyiopol (11)

& AplBuntikd cedipato
1000000 + 0.000000001 = 1000000  yiazi;
& Avamopdotacn Tov aplipmv
1000000 ~ 0.95367432 -2 20
0.000000001 =~ 0.53687091 -2 -2
~ 0.00000000 - 2 20

@Bpotopo  ~0.95367432 220
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Evpeon tetpaymvikig pilog (1)

& Xopic xpnon g ocvuvaptnong sqrt
®M¢ébodoc Newton

o Aiveton o opBpog x > 0

« 'Eoto npooéyyion y g pilag, pe y < \x

e Eoctwz=x/y

« To z givon Tpooyyton g piog, pe Vx <z

e [0 va Bpo (o keldtepn Tpocéyyion, Taipve
T0 HEGO OPO TOV Y KoL Z

o Enavaiappdve 6ceg popéc 0EA®
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Evpeon tetpaymviknig pilog (11)

& Xopic yprion s cuvdptnongs sqrt

I A
Yo = Yis ) i v,
& opaderypa: V37 (6.08276253)
yo=1 y, = 6.143246
y, =19 ¥s = 6.083060
y, =10.473684 ye = 6.082763
y,=7.003174
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Evpeon tetpayovikig pilog (111)

FUNC REAL sqgroot (REAL x)

{
const REAL epsilon = 0.00001; // 1E-5

REAL old, new = 1;

do {

old = new;

new = (old + x/0l1d) / 2;
} while (NOT ( /* ovvbikn tepuotiopod */ )) ;
return new;
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Evpeon tetpaymvikng pilog (1v)

@ EvallokTikég cuvinkeg TEPLOTIGLLOD
o Z100gp0OG aplOUOG ETOVOANYEDY

n == 20
o Emtoyng evpeon piog AdBog!
new * new == x

o AmoOAvTN cOyKAMoN
abs(new * new - x) < epsilon
o Zyetikn o0yKAoN

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

@ EvaAloktikég cuvOnkeg TepLaTIGHOD
o Andivtn ovyKkhon katd Cauchy
abs(new - o0ld) < epsilon
o ZYETIKN GUYKAION

abs(new - o0ld) / new < epsilon
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Tpryovopetpucés cvvapmoelg (1)

& Xvvnpuitovo pe avamroypo Taylor
”

o X
cos(x) = ;(—1) @

@710, ToV 0po pe delktn i+1 €yovpe:

il x2i+2 . ,-XZi x2
D (2i +2)! {( D (2;')!}(2”1)(2”2)

&®ondte av n = 2i+1 &ovpe:

2
newterm = —oldterm
n(n+1)
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TpryovoueTpikég GLVOPTNGELS (i1)

FUNC REAL mycos (REAL x)

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

do {
n=mn+ 2;
term = -term * sgx / (n*(n+l));
sum = sum + term;
} while (abs(term/sum) >= epsilon);
return sum;

Avaopoun (1)

@& Avadpopikéc dladikacieg 1 GUVOPTNCELG:
QVTEG TOV KOAOVY TOV EQVTO TOVG
& To apyd TpoPAnua avéyston otV
EMIALON EVOC 1| TEPLGGOTEPOV LIKPOTEPDV
mpoPAnudtov Tov id10v THToV
& [lapdaderypo: Tapoyoviikd
enl=n*n-1)*m-2)*..*2%1
o Avadpopkds opiopog

} 0l=1 (nt1)! =(ntl)*n!
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Avoadpoun (i1) Avadpoun (1i1)
& lopdderypa: mapayovtikd (cuvéyela) & ApBpoi Fibonacci

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

}

TPOYpa KOAET fact (3)
fact (3) koAel fact (2)

fact (2) koAei fact (1) EMOTPEPEL 2
fact (1) koAel fact (0) EMOTPEPEL 1
fact (0) emoTpéPeL 1

ovveyilet...
EMIOTPEPEL 6
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.F0=0 N Flzl
«F,,=F,+F, ,VneN

@ AVOJOPOLIKT] GUVAPTNOT| VIOAOYIGHOD

FUNC int £ib (int n)

{
if (n==0 OR n==1)
return n;
else
return f£ib(n-1) + fib(n-2);
}
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Avaopoun (iv)

@ Avtdc 0 avadPOoKOG VITOAOYIGHOG TMV
apBpadv Fibonaccei dev elvat 0modotikog

Avaopoun (v)

& M£Ey16T0G KOOGS Stonpétng
o Avoadpopukr vAoroinen tov alyopifuov
tov EukAeidon

fib(5)
T FUNC int ged (int i, int j)
fib(4) T b(3) {
T P if (i==0 OR j==0)
~ - = .
fib(3) ib(2) £ib(2) fib(1) lretllnf-”n(fﬁzl N
j else if (i > J
P return gcd(i%j, j):;
fib(2) fib(1) fib(1) b(0) fib(1) b(0) else
N return ged(i, j%i);
fib(1) fib(0) }
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Avadpoun (vi) ApoBaio avadpoun

& Zuvaptnon topopota pe tov Ackermann
z(i, j, 0) =j+1 2(i,0,1)=1i

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

FUNC int f£1 (int n)

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

.. .. 1 t fl(n-1) * £2(n-1);
2(i, j+1, 1) = 2, 26, j, 1), m) Vi, j.neN , Stee wetum filamd) *E2(n-h)
FUNC int z (int i, int j, int n) FUNC int £2 (int n)

{ {
if (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);
}
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OpBoTOL (1) OpBotra (i1)
@ Eidn opBdtTag & llopdderypa: ebpeon yvopéEvou

o ZUVTOKTIKT
o Nonuatikn
o ZNUOGLOAOYIKN
& Znpoacioloyikn opOdtTa eEAEYYETOL:
o LE dokyég (testing)
o UE podnpotikn emainfevon
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FUNC int mult (int x, int y)
{
int i, z = 0;
FOR (i, 1 TO x) z = z+y;
return z;

}
& loyvplopog:
« H ovvaptmon vmoroyilet to yvopevo dvo
QLOIKAOV 0PLOU®OV X KoLy
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OpBomTa (111)

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

}

¢ Kataypapn OA®V TV duvaTdV
TPOTWV PONG EAEYYOV

X. Zayog, N. Humoomdpov TIpoypappatiopds Hiektpovikdy Yroroyiotdv 193

OpBotTa (1v)

#®BePawnoeig

/*1 —BePaimon 106d0v: x 20,y >0 */
z = 0;
/*2:x20,y>20,z=0*/
FOR (i, 1 TO x)
/*3 — Avaidloiotn Bpdyov:
x20,y20,i<x,z=y*(i-1) */
zZ = zZ+y
/*4:x20,y20,z=y*i*/ ;
/*5 — BePaimwon e£660v: x 20,y 20, z=y *x */
return z;

ORO=OROR0O

& Enoinbevon: ya kdBe duvatd Tpdmo pong
152,253,255 ,354,4>3,4>5
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OpBota (v)

& [lopddetypa: VTOAOYIGHOG dVVOUNG LE
enovoroppavopevo tetpayovioud (Gauss)

FUNC REAL power (REAL y, int j)
{
/*1*/ REAL x=y, z; int i=j; /*2%*/
if (i<0) { /*3*/ x=1/x; i=abs(i); }
/*4*%/ z=1;
while (i>0) {
/*5%/ if (i%2 != 0) z=z*x;
/*6*%/ x=x*x; i=1/2; /*7*/
}
/*8*/ return z;

}
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OpBotTa (vi)

& Pon eréyyov
&®BePawnoelg
/*1 — BeBaiwon ei06dov: REAL y, intj */
/*2:x=y,i=]*/
/*3:1<0*/
/*4:1>0,yi=xi*/
/*5 — Avadhoiot Bpodyov: 120, yi=z * xi */
/*6:i20, yi=z*x! avidptiog,
yi =z *xlav i nepirtdg * /
/*7:yi=z*xi*/
/*8 — BeBaioon e£6dov: yi=z */

%, Zégog, N. Mamaomdpov
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Tpoypappariopdg Hhextpovikev Yrohonotev

OpBoTOL (vii)

& Mepikn opBotnTal (partial correctness)

e OV TO TPOYPOLLLLO CTOLATICEL,
161 10 amotédecpa Oa eivarl opOO

# Ol opBotta (total correctness)

o 10 TPOYpOppO Ot GTOUATHCEL
Kot 10 omotédecspa Oa givol opbo
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Amo6 v Pazcal ot C (1)

& TOmol dedopévov

o Aképatot optfpot
int char

« KaBopiopdg mpoorpoveng
signed unsigned

« KabBopiopog peyéboug
short long

o Ap1Bpoi kivntig VTOdGTOANG
float double
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And v Pazcal ot C (i1)

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 (i)

& LpoypapLpo Kot VToTPoyPALLUTO

int main () PROGRAM example ()
{ {

return 0; }
}

void p (...) PROC P (...)

& Bpodyoc for

for (apywomnoinomn; cuvinikn; Pua)

apykomoinon

EVIOM)

// mpocéfte tov teAeotn , (KOUUQ)

int i, s;

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

£. Ziyos, N. Haraomdpov

Wevong

s += i;

Tpoypapparionss Hiextpovikéy Yrohonotayv
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%, Zégog, N. Mamaomdpov

®'E&odog otnv 006vn

#include <stdio.h>

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

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

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

WRITE (FORM(i,5));

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

a 97 a 97

Tpoypappariopdg Hhextpovikey Yrohonotev

float { ...} { ...}
1
double (REAL) int £ (...) FUNC int £ (...)
long double { ...} { ...}
Me KOKKIVO YpOUO OGO, LTOPOVV VO TAPOAELPOOVV.
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Amo v Pazcal ot C (1v) Amo v Pazcal ot C (v)
& AvdBeon & Bpdyog for
X += 42; X = X + 42; for (i=1; i<=10; i++) FOR (i, 1 TO 10)
i %= n+1; i=19% (n+l); . “ee
for (i=8; i>=1; i--) FOR (i, 8 DOWNTO 1)
x=y=2z=0; x=0; y=0; z=0;
for (i=1; i<=10; i+=2) FOR (i, 1 TO 10
y = (x = 17) + 25; x =17; v = x + 25; ces STEP 2)
i++; /*N*/  ++i; i = i+1;
i--; /*n*/ --i; i=1i-1;
// SiLapopeT KO
i=3; x = i++; i=3; x=41; i = i+1; amotéieoua!
i =3; x = ++1i; i=3;1i=1i+l1l; x = i; n = 3;
n = 3; FOR (i, 1 TO n)
i = i++; // Aabog! for (i=1; i<=n; i++) n = n+l;
n++;
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Amo v Pazcal ot C (vi) Amo6 v Pazcal ot C (vii)

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

204




And v Pazcal ot C (viii)

& Eicodoc and to mAinktporoylo

#include <stdio.h>

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

/*n*/
scanf ("%c", &c);

while (getchar()!='\n'); SKIP_LINE();
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Agikrteg (1)

& Aciktng (pointer): n d1e0Bvvon pog
TEPLOYNG TNG LVAUNG OTov PplokeTar pio
petafanty

& llapaderypo

int *p;

o[

/* odeiktng p tomoBeteitar v deiyvel o
Kamoto aképoto petafint */

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

£. Zégog, N. Tanaomopov Tpoypappationds Hhektpovikav Yrohopotev 206

Agikteg (1)

& Kevog deiktng (NULL): e1dwn T deiktn
7oV o€ dgiyvel Tovbeva
& llopdderypa
int *p;

PEj_

p = NULL;
& AoyopeOEeTOL 1] TPOOTELUGT TNG LVIUNG
UEGM VOGS KEVOD OEIKTN
p = NULL;
WRITELN(*p) ; // \abog!

£. Ziyos, N. Haraomdpov Hpoypappatiopds Hrextpovikdy Yrokoyiotdy
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Agikrteg

(111)

Agiktodoton: &
1 devbuvon pag peTaAntmc
int x = 17, *p;
P = &X;
Amodektodotnon: *
TO TTEPLEXOUEVO Lialg Stevbuvong

WRITELN(*p) ; D
*p = 42;
WRITELN (x) ;
X
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Agikteg kot avdBeon

@ Avéfeon deiktdv P |

i

qa = Pp;

*q = *p;

£. Ziyos, N. Haraomdpov Hpoypappatiopds Hrextpovidy Yrokoyiotdy
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[Mopdoetypa pe deixteg

PROGRAM example ()

{
int x = 42, y = 17;
int *p, *q;

WRITESPLN(x, Y):
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Agikteg avti TEpAGHOTOC [LE AVaPOPE

int gecd (int a, int b);

void normalize (int *p, int *q)
{
int g = ged(*p, *q):;
*p /= 9g; *q /= g;
}
int main ()
{
int x, vy;
scanf ("%d %d", &x, &y):
normalize(&x, &y):;

[Tivaxeg ko deikteg (1)

ApBunTikn dekTOV

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

int *p; 7 1
6

p = &(al0]);

p = &a; 42 |

p = a;

WRITELN (*p) ; P

WRITELN(* (p+1));
> : [ ']

printf ("%d %d\n", x, y); P = p+2;
. 6
; return 0; WRITELN (*p) ; 5
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[Tivaxeg xan dgikteg (11) [Tivakes ko deikteg (111)
Ioodvvapio TvAaKmV Kot OEIKTOV Yopporocetpéc
"Evag wivakag glvan évog deiktng 6to TpdTo char a[l15] = "Hello world!", b[15];
otoyeio. // al[l2] == '\0'
ali] cod0vapo pe  * (a+i) void strcpy (char *t, char *s)
Ot mivokeg Speg efvat craﬁspot Ssu«s’g, while ((*t++ = *s++) 1= '\0');
dnAadn 6ev pmopodv va aALGEoVV TN }
int main ()
int a[3]1 = {7, 6, 42}; {
. el strcpy(b, a);
int *p = &a; printf ("%s\n", a);
p++; /* owotd*/ return 0;
a++; /* AdOoc! */ ¥
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[Mivaxeg kot deikteg (iv) Ta&wvounon (1)
Extonmwon cvpforoceipdg ¢ 1IpoPanpa: va avadiataybovv Ta ototyeio
void putchar (char c); gvog mivoka akepainv oe avgovoa oelpd
void puts (char *p) & Mo 0o TIG ONUAVTIKOTEPES EPAPLOYES TV
{ , ,
while (*p != '\0') putchar(*p++); NAEKTPOVIKAOV VITOAOYIGTOV
) @ Boow| dwdikacio: evailayn Tipdv
?nt main () PROC swap (int *x, int *y);
char s[] = "Hello world!\n"; {
puts(s); int save;
return 0; save = *x; *x = *y; *y = save;
¥ }
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Ta&vounon (11)

& Ta&wvounon pe emoyn (selection sort)

FOR (i, 0 TO n-2) {
int minj = i;
FOR (j, i+l TO n-1)
if (aljl < alminjl) minj = j;
swap(&(al[il), &(alminjl));
}

& 11\100¢ cvykpicewv;
™mg taEng tov n? = O(n?)

Ta&wvounon (111)

& Ta&wvounon e swoaywyn (insertion sort)

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

}
aljl = x;
}
& 11\100¢ ovykpicewv;

™mg tédEng tov n? = O(n?)

3. Zégo, N. Tomaomopov Tpoypappatiopss HAEKTpovikéy Yrokoyiotdy 217 3. Zéogoe, N. Tlaaombpov Tpoypappaniopss Hrektpovikiy Yrokoyiothy 218
Ta&wvounon (iv) Ta&wvounon (v)
®M£60d0g ¢ puoaridag (bubble sort) & llopdderypa exktédeong (n=17)

FOR (i, 0 TO n-2) input: 12498675 45126978
. . 45126798
FOl_l (3, 1.1—2 DOWI\_ITO i) 12498657 45126798
if (aljl > alj+11) 12498567 i=[2] 456127938
swap(&(aljl), &(alj+1l)); 12495867
12459867 45612789
& 1\100¢ cvykpicewv 12459867 45612789
NY0OG GUYKP i=[o)] 41259867 i=[3] 45671289
(-1)+(n-2)+..+2+1 =n(n-1)/2
i 41259867 45671289
™mg taEng tov n? = O(n?) 41259687 i=[4] as678120
41256987
41256987
i=[1] 45126987 i=[s] 45678912

3. Zéyog, N. Taraomopov Tpoypappariopog Hrextpovikdy Yrokoyiotdy 219 5. Zayog, N. Tamaomdpov Tpoypappaniopog Hrextpovikov Yrokoyotév 220

Ta&woéunon (vi) Ta&woéunon (vii)

® Beltioon pe Eheyyo evoliaymdv

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

€ 21V KEADTEPN TEPIMTMOOT ATALTOVVTOL
O(n) ovykpioeig, otn xewpdtepn O(n?)

£. Ziyos, N. Haraomdpov Hpoypappatiopds Hrextpovidy Yrokoyiotdy
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& Ta&wounon e ouyydvevon (merge sort)
o Awpd v axorovbio v aplBumv o dvo
uépn
o Mg avadpopkéc KANGELS, Ta&vopd To 600
pépm aveEdpnto
o ZuyxoveL® to dVo Tagvounuéva pépn
& 211 (EPOTEPN TTEPIMTOGT ATOITOVVTOL
O(n log n) cvykpicelg
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Ta&vounon (viii)

& Ta&wounon pe cuyydvevon
PROC mergesort (int a[], int first,
int last)
{
int mid;
if (first >= last) return;

mid = (first + last) / 2;
mergesort(a, first, mid);
mergesort(a, mid+l, last);
merge(a, first, mid, last);

X. Zayog, N. Humoomdpov TIpoypappatiopds Hiektpovikdy Yroroyiotdv
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Ta&wvounon (1x)

®Zuyyovevon

PROC merge (int a[l]l, int first,
int mid, int last)
{
int bl[last-first+1];

int i = first, j = mid+1, k = 0;
while (i <= mid AND j <= last)

if (al[il < aljl) blk++] = al[i++];

else blk++] = alj++];
while (i <= mid) blk++] = al[i++];
while (j <= last) bl[k++] = alj++];
FOR (i, 0 TO k-1) al[first+i] = b[i];

}

£. Zégog, N. Tanaomopov Tpoypappationds Hhektpovikav Yrohopotev
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Ta&wvounon (x)

& Ta&vounon pe ouyydvevon (S1opopeTika)

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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Ta&wvounon (x1)

& ZVYYOVELOT (SL0POPETIKA)

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

int bl[last-first];
int *i = first, *j = mid, *k = b;

while (i < mid AND j < last)
if (*1i < *j) *k++ *id4;
else *k++ *j4+;

*id+4;
*J++;

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

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

4 Onotocdnmote adydplBpog ta&vounong »
apBpav ypedletor TovAdytotov O(n log n)

’
ovYKpioelg
1 < 22
/’/’,,\\‘\\\\\\\\
/
Ty < T3 T2 < T3
T1, T2, T3 1 < T3 T < T3 T3, T2, 1
1, T3, Ty T3, %1, L2 L2, %1, T3 L2, T3, %1
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Ta&wvounon (xiii)

& Tolwwounon pe swpépion (quick sort)
PROC quicksort (int al[], int first,
int last)
int i;
if (first >= last) return;

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

& Awpépion (partition)

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

Ta&wvounon (xv)

& X¢ k0Be Prypa g Stopépong

swap(&(al[il), &(aljl))

int x = a[(first + last)/2]; ‘ <x ‘Zx‘ ‘S“ == ‘
int i = first, j = last; first i— —3 last
while (true) { ’ .
while (al[il < x) i++; ®Metd SWHSPWH
while (x < aljl) j--:
if (i >= j) break; ‘ sx ‘SXHZ"‘ zx ‘
swap(&(al[il), &(aljl)); i++; j--; first 3j H i 1asT
} . pépog 1 ] uépog 2 |
return j;
}
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Teyvoroyla AOYIGUIKOD Movtélo tov KoToppaK (1)
L 2 Software engineering ANalTHOELG anéd 1
, , , TO odoTnua
€ Avantuén Aoyiopkov ov va eEacpoilet: Enutpuan
. napaﬁqan HEGO GE TPOSLOYEYPOAUUEVOL JE— -
XPOVIKA Opla TO AOYLOHLKO
e KOGTOG PECH GE TPOSLUYEYPAUUEVO OpLoL EdpuoniN,
o KOAY| TOLOTNTO Mpokatapktudh g
oxedlaon
o a&lomotio e |\
« duvatn kot oyt damovnpr| cuvtipnon pr—— =
® Movtéha KoKhov {o1g AoyLopKoD oxedtaon
EnaMeuon N
L3
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MovtéAo Tov KatappaK (i1) Enelepyacia keypévoo (1)
KawBikoriotnan kat v & AdPacpa kot eneEepyacio OAwV TV
ekkaBaplon ’ r 4
AaBay YOPOKTAPOV TNG EIGOO0V, T.). LETPMLLOL
"EAEYX0G povadag \,
int n = 0;
Zuvévwon VI
while (getchar() != EOF) n++;
Enu}\nﬂsuon\ printf ("%d characters were read.\n", n);
A A r 4 7
o it ®H tun EOF onpaivet o 16A0g g £166800
Eropes awrperos N (Ctrl-DnCtrl-Z and T0 TANKTPOLOYIO)

Aeltoupyla kat VIII
ouvTiipnon

Enavenikipwon
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Enelepyacio keyévoo (11)

&1Ly avtiypaen] g €16630V otV €050

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

}
& H tiun EOF nipénel va avotedel o petafint
int, 6yt char! IcodOvaua:
int c;

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

(111)
& AdPacpa ko emegepyacio OAOV TV
aKepoimV TG £16050v, T.). ABpoion

int i, sum = 0;
while (true) {
if (scanf("%d", &i) != 1) break;
sum += i;
}
®H scanf smiotpépet to TAN00G TV
otoyeiov mov dwPdotnkav. Isodvvapa:
int i, sum = 0;

while (scanf("%d", &i) == 1) sum += i;
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Enelepyacio keyévoo (iv)

& llopddetypa 1: TpdypappLo IOV

« SwPaletl éva keipevo and v €icodo

o LETPAEL TOV OPLOUO TOV YOPOKTPOV KoL TOV

aplipd TV YpapUdV

 VToLoYiletl T0 PHEGO OPO PKOVG YPAUUNG

®Metpdpe ta ' \n' Kol TOLG VIOAOITOVG
XOPOAKTNPES

®E)\éyyovpe yo 1€hog 16000V (EOF)
&1 T0 péco 06po, kbvovue dlaipeon!
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Enelepyacia keypévoo (v)

& llapdaderypa 1
int lines = 0, chars = 0;

while (true) {

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

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

if (lines > 0)

printf("%0.31f characters per line\n",
(10" chara)/ Lines);

& Koivtepa: (double) chars  HETATPOT) TOMOL
(type cast)
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Enelepyacio keyévoo (vi)

& llopddetypa 2: TpdyPALLO TOV
« SwPalet éva keipevo and v €icodo
o LETPAEL TOV OPLOUO TOV YOPOKTPOV, TOV
AEEE®V KOL TOV YPOUUDY
& T1onpaiverl «Aé€n»; Awdoywd ypaupato!

€ ZUVAPTNOT Y10 TOV EVTIOTMIGUO YPUUUATOV

FUNC bool isletter (char c)
{

return ¢ >= 'a' AND c

OR ¢ >= 'A' AND c
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Enelepyacia keypévoo

(vii)

& Ilapdaderypo 2
int ¢, lines = 0, chars = 0, words = 0;

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

&®'Eyovpe dtofdcetl Eva xapoaKTnpo «UTPOGTAN»!
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Enelepyacio keyévoo (viii)

¢ llopddetypa 3: TpdypapLLo IOV
« SwPaletl éva keipevo and v €icodo
o LETPAEL TIG GLYVOTNTEG EUPEVIONG AéEe@V
pe unkog amod 1 puéxpt 20 ypappata

& Métpnon unkovg AEEng
& Metpntéc AéEewv avd pnkoc: mivaxog!
@ Edo d¢ yperaleton va acyoinbovpe e Tic

(ix)

Enelepyacia keypévov

& llopaderypa 3
int i, ¢, freql21]:;
FOR (i, 1 TO 20) freql[i] = O0;

¢ = getchar();
while (c != EOF)
if (isletter(c)) {
int n = 0;
do { n++; c = getchar(); }
while (isletter(c)):

OALOYES YPOUUDV! if (n <= 20) fregln]++;
}
else ¢ = getchar();
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Enelepyacio keyévoo (x) Enelepyacia keypévoo (x1)

& llopdadetypa 3 (cuvéyela)

FOR (i, 1 TO 20)
printf ("%44 words of length %2d\n",
freqlil, i);

& Metatponn keporaiov ypoppdtov o neld
FUNC char tolower (char ch)

{
if (ch >= 'A' AND ch <= 'Z"')
return ch - 'A' + 'a';
else
return ch;
}

£. Ziyos, N. Haraomdpov
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& llopdderypa 4: mpdypapLo TOL

o dopadet évo keipevo and v gicodo
o YPAQPEL TOVG XOPAKTAPEG KAOE YPOPUNG
avtiotpopa

& Anobnkevon Tov yapaxtpov Kabe
Ypoppng: mivakog!

& IIpénet va vroBécovpe £va PéyloTo PNKOG
ypappg — Ba Empene va kdvovpe ELeYYO
vrépPacng Tov!
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(xi1)

Eneéepyocio keipévoo

& llopdderypa 4

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

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

FOR (i, n-1 DOWNTO 0) putchar(linel[i]):;
putchar('\n');
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Enelepyacia keypévoo (xiii)

@& Evpeon gpedviong AéEnc-kAeld100

// mAEEn-khedi €xet 3 yapoxTipeg
FOR (j, 0 TO 2) keyl[j]l = getchar():;

oo

// €éot® i 7O PNKOG TNG YPOLLUNG
FOR (k, 0 TO i-3)

if (linel[k] == keyl[0]
AND linel[k+1l] == keyl[1]
AND linel[k+2] == key[2])

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

& [livakeg yopaxtipwv
@ AgiKTEC GE YOPAKTNPOL

char []
char *
® Teheidvouy pe 1o yapoxtipa '\0'
®Ilapdaderypa

char name([30];

printf ("What’s your name?\n");

scanf ("%s", name);

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

X. Zayog, N. Humoomdpov
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Zvpuporocelpég (11)

& Xpnoyeg ocvvaptioetg Piitodnkng
#include <string.h>
& Métpnon pnkovg: strlen
printf ("Your name has %d letters.\n",
strlen(name));
& AeZikoypa@ikn] cOYKpion: strcmp
if (strcmp(name, "John") == 0)

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

‘QuiZZ strcmp ("ding", "dong") == ?
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Svpuporoocelpég (111)

& Avtiypaon|:
char a[l1l0];
strcpy(a, "ding");
al[l] = 'o';

strcpy

printf ("%s\n", a); // dong
€ Xuvévoon: strcat
char a[l10] = "abc";
strcat(a, "def");
printf ("%s\n", a):; // abcdef

Aopég (1)

& Aopn (struct): dopnpévn HeTaPANT] TOL
amotereitan amd TAN00G ETLUEPOVG
HeTaPANTOV TOUVAS SL0POPETIKMOY TOTMV

& O empépovg petaPintég Aéyovron nedia
KoL PEPOLVV EEYMPLOTA OVOLLOTOL
& X0vtadn

struct_def

o= c

ype

¢ 020
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Aopég (i1) Aopég (111)
& llopdderypa s [firstName & llopdderypa: pécog dpoc Pabduoroyiog

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.class = 3;
WRITESPLN(s.firstName, s.lastName);
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FUNC REAL average (struct student_t s)

{
REAL sum = 0.0;
int i;

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

}
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Aopég péoa oe doUEC (iv)

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

typedef struct date_t date;

struct student_t {

date birthbDate;

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

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

FUNC complex cMult (complex x, complex y)
{

complex result;
result.re = x.re*y.re-x.im* y.im;
result.im = x.re*y.im+ x.im * y.re;
return result;

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

&'Evoon (union): énwc n dopn aAld povo éva
omod to tedio ypnopomoteitar kébe otiyun!
& llopdderypa
union number_t { int i; REAL r; };

union number_t n;

n.r = 1.2;

Apyeia (1)

& Apyelo (file): amoteheitan omd
o petafAntd minbog ctoryeimv
o OmOONKEVUEVOV TO £val PETA TO AAAO

o GUVNOMG GTNV TEPLPEPELOKT VTN
(m.x. oto0 dicKo)

o gv yével TepEyel dvadikd dedopéva (binary)

printf ("%lf\n", n.r); r o €101kN mepinTmon: apyeio keyévov
n.i = 42; ITopo
printf ("%d\n", n.i); * (lp(lSSl’YLl(l
#include <stdio.h>

printf ("%1£f\n", n.r); /* Jdbog! */ FILE *£3

’
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Apyela (i1) Apyela keyévou (1)

& Avorypa kot kheioio apysiov

fopen fclose

& AéPoaopa kot ypdyipo

fputc fgetc XOPOKTHPES
fputs fgets ovpfolooeipés
fprintf fscanf ondnmote
fwrite fread oxolovlieg byte

®'Eleyyoc 1€hovg apyeiov
feof

£. Ziyos, N. Haraomdpov Hpoypappatiopds Hrextpovidy Yrokoyiotdy

257

& lopddetypa: pétpnon aptOpov ypopudy
KO YOPOKTPOV TOADV apyEI®V TOV
ovoualovtal 6T YPOULUT EVIOADY

#include <stdio.h>

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

}
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Apyela kelpévov (11)

& Ilopddetypa (cuvéyela)
/1 emelepyaoio tov apyeiov argv[il

FILE *f;
int chars = 0, lines = 0, c;

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

while ((c = fgetc(f)) != EOF) ({

Avadikd apyeio (1)

& Ilopdderypo: avtrypaen SLadIKOV 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 (¢ == '\n') lines++; fout = fopen(argv([2], "wb");
} if (fout == NULL) return 2;
fclose(f);
printf ("%d chars, %d lines, %s\n",

chars, lines, argv[il);
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Avadwd apyeio (1) Awayeipion ™ pvnqung (1)

& [apaderypa (cuvéyeia)
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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& ZTOTIKEC LETAPANTEC: YEVIKEC 1| TOTIKEG
o 0 YMPOG GTN UVNLT] OOV TOTOBETOVVTAL
decpevetal kabe popd mov Kokeitor n

€VOTNTO OTTOV SNADVOVTOL KOl
ATOOECULEVETAL GTO TEAOG TG KANONG

@ Avvopukég petaPAnTtéc
e 0 XYMPOG GTN UV OOV ToToBETOVVTOL
deopebeTal Kot AmodeCUEVETOL SUVOULKAL,
dMAadn| e PPOVTISN TOV TPOYPUUUATIOTN
o 1 TPOCTELACT OE SUVOUIKEG HETOPANTES
yiveta pe ) xpnon dekT@v (pointers)
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Awaygipion Tng pvnung (i1)

& Mze ) Pondeta TV SUVOLUKDY PETAPANTOV
VAOTTOLOVVTOL dVVALKOT TOTTOL dedOUEVEOV
o ouvdedepéveg AMotec,
o dévTpa, YPAQOL, K.AT.
@ [TAeoveKTLOTO TOV SUVOUIK®V TOT®V
o UTOPOVV VO TEPEXOVV OTEPLOPLGTO TANBOG
otolyeiov (av to emitpénel  dwbécun pviun)

o KAMOlEG TPAEELS VAOTOLOVVTOL OTOSOTIKOTEPOL
(.. TpocbNKN Kot Sloypopy oToXEIWV GE
gvolqueon Béon)
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Avvopukn Topaydpnon pnung (1)

& Aéopevon
o dnuovpyia piog véag Suvatkng HetapAntg
int *p; p

oo

p = NEW(int);
& Anodéopevon
o KOTAOTPOPT] LIS SLVOUIKNG HeTAPANTAG

oo

DELETE (p) ;

p
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Avvopukn mopaydpnon pnpng - (ii)

& Aéopevon
o dnuiovpyia mivako petofAntod peyéboug

pl

int *p, n;

oo

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

& NEW(type) 10000VOLO Lle NEW(type, 1)

& Amodéopevon
DELETE (p) ;
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Avvopikn Topoydpnon pviung  (iii)

& [lpaypotikd og C

#include <stdlib.h> p = NEW(int,

42);

int *p; DELETE (p) ;

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

free(p);
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XHvOeteg dSvvapkég petapintée (i)

®Ilapdaderypa
struct node_t {
int info;
struct node_t *next;
};

typedef struct node_t node,

p| | 2

p = NEW(node) ;
1

p->info = 42;
p->next = NULL; =

*nodeptr;

nodeptr p:;

p->something 1c50d0vayo pe

£. Ziyos, N. Haraomdpov Hpoypappatiopds Hrextpovikdy Yrokoyiotdy

(*p) .something
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YHvOeteg dSuvopkég petapantég (i)

& llopdderypa (cvvéyeia)

qa = Pp;
g->info = 563;
g->next = q;

DELETE (p) ;

Eexpépaotot deikteg!
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Agikteg kot avdBeon (1)

® Avileon dectdv B | | 42

qa = Pp;
a| —F— 7

p| = @

TPV
a ‘ ]J.%

okovmida!
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(i)

Agiktec ko avéBeon

p| —— 4

& AvéBeon Tinmv

*q = *p;

a| —F 7

p| | 4

Tpwv
Hh

a| — «

okovmidia!
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2uvoedepéveg AMoteg (1)

& Eivon ypoapukég datdéetg
& Kd0e xoppoc mepiéyet:
o Kdmoto mAnpopopia
o £va GUVOEGO GTOV ETOUEVO KOUPO

4O tehevtaiog kOUPos £xel KevO GUVIEGLO

‘H#j:_
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(i)

2uvoedepéveg AMoteg

@ Evkoldtepn mpocHnkn otoryeiov

o TPV

o LETG

B0 [Bg

i}

Tpoypappationds Hhektpovikav Yrohopotev
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(1i1)

2uvoedepuéveg AMoteg

@ Evkolotepn dwoypagr| ototyeiov

o TP
S REEEE TN

o UETO

HE Dﬂj:_

Tpoypappationss Hiextpovikey Yrohonotav
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(iv)

Yuvoedepéveg Aoteg

@ Tomoc kopPov cuvdedepévng Aotag

struct node_t {

int info;

struct node_t *next;
}:

typedef struct node_t node,

& Mo GuvoedepEVN AMoT TAPIGTAVETOL
oLVVNBOC e évol SEIKTN GTO TPMTO TNG
ototyelo

+—— avToavapopd!

*nodeptr;

nodeptr head;

Tpoypappariopdg Hhextpovikev Yrohonotev
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£. Ziyos, N. Haraomdpov

(v)

2uvoedepuéveg AMoteg

®llapdderypo katackeung Alotog
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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(vi)

Yuvoedepéveg Aoteg

@ Extonmon Motog

PROC print (nodeptr p)
{

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

& lcodvuvapa (Yo va pn «xafe» n apyf p):

nodeptr q;

for (@ = p; p != NULL; p = p->next)

WRITELN (p->info);
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2uvoedepéveg AMoteg (vii)

& Extonoon Alotog pe avoadpopn

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

& ExtOnmon Alotog avtioTpoga e avadpoun
PROC printBack (nodeptr p)

[ToAvmhokdtn Tl (1)

®Kdo10¢ NG exTédeong evdg akyopiBuov mov
EMADEL KATO10 TPOPAN LA, GUVAPTIGEL TOV
pey€bovg Tov TpofANLOTOC
o xPOVOG: 0PlOLOG VITOAOYIGTIKAOV PrHdTmV
o YOPOG: amorTovpevo péyefog Pvung
@ ZUVOPTHOELG TOAVTAOKOTNTOG
o Betcég kot abEoVoEG

{
if (p != NULL) { printBack(p->next); emy. f(m)y=n(@m-1)/2
WRITELN(p->info);
}
}
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[ToAvmAokotnTo (i1) [ToAvmhokdtnTa (1i1)

®Avo ppaypa: O
O(f) = { g|3c. 3ny. Yn>ny. g(n) <cf(n) }
®Kdatw epdypa: Q
Q(f) = {gl3c. 3Iny. Vr>ny. g(n) > c f(n) }
& TAaEN peyéboug: O
O(f)={g|3c,, c,. Any. Yr>n,,.
c<gn)/f(n)<c,}

o I'papovpe g=O(f) avti g€ O(f)
o TY. 5n2+4n—2nlogn+7=0(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(n?) < ... < Poly

o2 < O(m!) < O(m)
o@2™n) < ...

A

VANVANVANIVAN

Poly = n0M s
2" vmepexBetiky cuvepmon: 22°7 (n popéc)
kot log*n m avtiotpoen g
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>10iPeg (1)

# Last In First Out (LIFO)
0,TL pumaivel tedevtaio, Byaivel Tpmto

«— Kopu¢n (top)

<~ Bdon
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>1oiPeg (1)

& Apnpnuévog TOTOG SESOUEVDV
« Opiletar 0 TOTOG stack 7OV VAOTOLEL
™ otoifa (axepaimv apBpudv)
o Opilovtar ot amapaitnteg Tpatelc:
e empty 1 Gdewo otoifo
epush wpocOHNKN GTOYEIOL BTNV KOPLON
* pop agaipeon ototyeiov amd TV Kopuen

o O 1pdTOG VAOTOINGTG TOV TAPATAVD dEV
EVOLOPEPEL AV TOVG OV Bl TOL XPTCULOTOGOVV

o Tétotot tomot Aéyovton apnpnuévol (ATA)
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210iPeg (iii)

& Yomoinon pe wivako
const int size = 100;
struct stack_t {
int arr[sizel], top;
};
typedef struct stack_t stack;

& Adetlo otoifo

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

}
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210iPeg (iv)

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

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

}
& Aopaipeon otoryeiov
FUNC bool pop (stack *s, int *dataptr)

s->top++;

{
if (s->top == 0) return false;
s->top--; *dataptr = s->arr[s->topl;
return true;

}
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>10iPeg (v)

& Ylomoinon pe omAd cuvdedepévn Mota
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>10iPeg (vi)

& YAonoinon pe amid cuvdedepuévn AMota
struct node_t {
int info;
struct node_t *next;
}i

typedef struct node_t node, *stack;

@®Adeio otoifa
FUNC stack empty ()

{
return NULL;
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>10iPeg (vii)

& IIpocHnkn otoryeiov
PROC push (stack *s, int data)
{

node *p;

p = NEW(node);
p->info = data;
p->next = *s;
*s = p;
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>1oiPeg (viii)

& Aopaipeon otoryeiov
FUNC bool pop (stack *s, int *dataptr)

{
node *p;
if (*s == NULL) return false;
P = *s;
*dataptr = (*s)->info;
*s = (*s)->next;

DELETE (p) ;
return true;
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Ovpéc (1)

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

ﬁ: ?OOOO O? ﬁ

UTpOoTH Ticw
(front) (rear)

ovpa
(tail)

KEQAAN
(head)
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Ovpég (i1)

& Apnpnuévog TOTOG SEOOUEVDV

¢ Opiletar 0 TOMOGC queue TOL VAOTOLEL

™mv ovpd (axepainv apldumv)
o Opilovto ot amapaitnteg Tpacelc:
s empty N Gdewo ovpd

« enqueue 7TPocHNKN GTOLYEIOV GTO TEAOG
e dequeue agaipeon cToeiov amd TV apyn
«isempty £Aleyyog yo Gdelo ovpd
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Ovpéc (1i1)

& Ylomoinon pe omAd cuvdedepévn Mota

front rear
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Ovpég (iv)

@ Y)lomoinon pe anid 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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Ovpéc (v)

& Adeta ovpd

FUNC queue empty ()

{
queue result;
result.front = NULL;
result.rear = NULL;
return result;
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Ovpég (vi)

& IIpocbnkn otoyyeiov
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;

~
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Ovpéc (vii)

& Apaipeomn otoyegiov

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

{
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)

& evikn popen amid cuvoedepnévng AMotag

1Hj:_

struct node_t {
int info;
struct node_t *next;
};
typedef struct node_t node, *1list;
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Ipoppuxéc Aoteg (i1)

® 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)
g = g->next;
g->next = p;

Ipoppkég Moteg (111)
®Ewcayoyn petd tov ko6pfo p o)
PROC insertAfter (node *p, int data)
{
node *q;

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

p->next (o]

’ Sl

\

}
} —
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Ipoppuxéc Aoteg (iv) Ipoppkég Moteg (v)
& Awypooen tov koppov petdtovp  O(1) & Evpeon otoyeiov O(n)
FUNC bool deleteAfter (node *p, FUNC node* search (list 1, int data)
‘ int *dataptr) {
node *q; node *p;
if (p == NULL OR p->next == NULL) for (p = 1; p != NULL; p = p->next)
return false; if (p->info == data) return p;
q = p->next; return NULL;
*dataptr = g->info; }

p->next = g->next;
DELETE (qQ) ; [:J [;J
return true; \

Ty
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Ipoappukéc Aloteg (vi)

@ Avtiotpon Alotag O(n)
PROC reverse (list *1)
{

node *p, *q;

g = NULL;

while (*1 != NULL) {
p = *1;
*1 = p->next;
p->next = q;

Ipoppkég Moteg (vii)
& Zuvévoon 500 MoTOV O(n)
PROC concat (list *11, list 12)
{
node *p;
if (12 == NULL) return;
if (*11 == NULL) *11 = 12;
else {
p = *11;

q = p; while (p->next != NULL) p = p->next;
} p->next = 12;
*1 = q; }
¥ }
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Kvkhkég Moteg Authd cuvdedepévec Aloteg

# 0O endpevog Tov Teevtaiov kOUPoL eivar
AL 0 TPDOTOG
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@ Avo ovvdeopot og Kabe kKOUPo, mpog Tov
EMOUEVO KOl TTPOG TOV TPOTYOVLLEVO

picpi-noyacal
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AuAG 6VVOEdENEVEG KOKMKES AloTEG

® Avo ovvdeopot og kabe KOuPo, Tpog tov
EMOUEVO KOl TPOG TOV TPOTYOVUEVO

4O emdEVOS TOL TEAELTAIOV gfval 0 TPMOTOG

4 O TPONYOVLEVOS TOV TPAOTOL £ival O
TEAEVTOIOG

ﬂ]ﬂﬁ Hh LR \ﬁj
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I'pagor (1)

¢ 'papog N ypapnuo (graph)

e V XZ0volo kOpBmv 1 Kopuehv

G=(V,E)

« E ZVvolo axpdv, nradn (evydv kOuPov

& Ilopaderypa
V=1{123,4,5,67}
E={xylxyeV,

xty=4 N x+y=7}

& 'papikn Tapdotoon
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Ipaopor (i1)

& KatevBovopevog ypaeog (directed graph)
o Ouaxpéc eivor dratetoypéva (evyn

o Mnopolv va viomomBolv pe deikteg

=i

g

Avadikd dévpa (1)

& Ewwol ypaopot
™G HOpENG:

& Kda0e koppog
éxer0, 112
Tod16.

@ Pila: 0 apyuodg
KOppog Tov
0évdpov

& DVALO: KOpPot
Y®Pig Tad1d
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Avadkd dévipa (i1) Avadika dévipa (1i1)
& [TAnpeg ® Y)onoinon pe mivaxo i
51)(151K0 0 o Av évag kOpPog amobnkeveton
dévtpo: e e ot 0éon i tov mivaka, 2i 2i+1
, To OO TOL aodnkevovToL
‘MOV,O o o115 Béoeig 2i won 2i+1
KOTAOTOTO
r 7 ]
eminedo pmopel @ e 0 & Ilopdderypa /D\
va unv gtvon alll ='y'; a[7] ="'A'; y ’
AN PES 0 @ af2] ='3'; a[8] =".'; /<®\ . @
al31="¢'; al9] =‘a'; 1 7
o TTA00c K6 _ L al4] ='B'; a[l10]="'x'; ONEONCRC
NOog kopBwv =n = vyog= O(logn) al5]='e'; a[ll]l="'n'; A5
a[6]1="'6" 8§ 9 1011
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Avadikd dévtpa (iv) Avadikd dévpa (v)

& Yonoinon pe deikteg l

struct node_t {
int info;
struct node_t *1left,
*right;
};
info ﬁ
/ ‘ \
left / \right

typedef struct node_t node, *tree;
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@ Adoyion OA®V TV KOUP®V £VOG dEVTPOL
« mpoBepatikn ddtaln (preorder)
v kGBe vrodévrpo, Tpdta 1 pila,
HETA TO 0PLETEPO VTLOSEVTPO Kot PETA TO deELO
« emBepatikn Sidtoln (postorder)
v kGOBe vVTodEvTpo, TPAOTO TO APLETEPO
VTOJEVTPO, LETA TO 610 Ko petd 1 pila
o evlOepoTikn Sidtaén (inorder)
v kGBe vVTodEvTpo, TPAOTO TO APLOTEPO
VIOdEVTPO, UeTA 1 pila kot petd To 6e€10
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Avadikd dévtpa

(vi)

& Adoyon preorder
1
2 8
3 ﬂ 10
5

Avadikd dévpa

(vii)

& Adoyon postorder

11
s /QD\! 10
2 }SK 9
5

(8) [ORO (8) ) ()
(o) o) (o) ol
4 6 7 1 3 4
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Avadikd dévtpa

(viii)

# Adoyon inorder

OO ® O

Tpoypappationss Hiextpovikey Yrohonotav
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Avadikd dévtpa

(ix)

@ Y)lomoinon g d1doyiong preorder
PROC preorder (tree t)
{
if (t != NULL) { WRITELN(t->info);
preorder (t->left);
preorder (t->right);
}
}

& H nopandve dwdikacio givar avadpopkn
& H un avadpopikn dtdoyion sivor @ikt
aALd moAdTAoKT| (threading)
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To Aertovpykd cvotpa Unix (1)

#Bell Labs, ~1970
® Aopn tov Unix

« mupnvag (kernel)

o PAo10g (shell)

o PonOnTiKd TpoypappaTa (utilities)
& lepopycod cvomuo apyeiov

o Agvdpucn dopn

« 'Evag xatdAoyog (directory) pmopet vo mepiéyet

apyeia (files) 1 GAAoVg (VTO)KOTOAOYOVS
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To Aettovpykd cvotnpa Unix (i1)

& Andlvto ovopato
/
/etc
/home/nickie/book home
/home/paul
/etc/passwd
‘paul‘ ‘nickie‘ ‘passwd

& ZyeTikd ovopToL

book

courses/201 ESSEJ courses|  Tpex®V
./courses/102 Kotéroyog
../paul

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

€ O¢ctikd otoyeia Tov Unix
o lEPAPYIKO cHOTNHLA apyEiV
o TOAAOL XP1|OTES GLYYPOVMG (multi-user)
o TOAMAEG Olepyacieg ovyypovmg (multi-tasking)
o EMKOWOVIES KoL VTOGTNPIEN SIKTVOV
& Apvntikd otoyyeio tov Unix
o KPUTTOYPOPIKG OVOUOTO EVTOADY

o TEPLOPIGUEVT KOl cuVONpaTIKY fo Bt

Xvompo apyeiov tov Unix (1)

& Avtrypaon| apyeiov cp
cp oldfile newfile
cp file, file, ... file, directory
cp -r directory, directory,
cp -i oldfile newfile

& Mzetovopacia i) petakivinon apyeiov  mv
mv oldfile newfile

mv file, file, ... file, directory
mv -i oldfile newfile
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Yvompua apyeiov Tov Unix (i1) Yvomuo apyeiov tov Unix (1i1)
& Awypaon apyeiov rm & Epoedvion mAnpopopiodv yia apyeia 1s

m file, file, ... file,
rm -i file, file, ... file,
m -£ file, file, ... file,
rm -r directory
& Anpovpyia directories mkdir

mkdir directory, ... directory,

& Awypoon adsiwv directories rmdir

rmdir directory, ... directory,

& AlLayn directory cd
cd directory
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%, Zégog, N. Mamaomdpov

1s

1s file, file, directory; ...

« Emiloyég (options)

-1 EKTETAUEVES TANPOPOPIEG

-a gueavifovtot Kot ta Kpuea apyeio

-t 1agwouno”m ®g TPog To ¥POVO TPOTOTOINoNG

-F gpoavietat o tomog kabe apyeiov

-d gpeaviCovror TAnpoeopieg yio éva directory,
oYL Yo TOL TEPLEXOUEVA TOV

-R  OVOSPOUIKT] ELPAVICT) TANPOPOPLDV
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[Mpoypaupata epappoymv Unix (1)

¢ Epoedvion manual page man

man command
whatis command

& Eppdvion mepieyopévov apyeiov cat
cat file, file, ... file,

& Eupdvion nepieyopévov apyeiov more

ava ceAid less

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

%, Zégog, N. Mamaomdpov

¢ Euopdvion tpdTtov Ypopodv head
head file, file, ... file,
head -10 file, file, ... file,

¢ Epopdvion tedevtaiov Ypopumy tail
tail file, file, ... file,
tail -10 file, file, ... file,

&1 \npoeopiec yo to €idog apyeiov file
file file, file, ... file,

¢ Epopdvion nuepounviog Kot mpog date

date
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[poypapupata epappoymv Unix  (iii)

& Extonoon apysiov lpr
lpr file, file, ... file,
& 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

& Enelepyacia apyeiov kepévov vi
vi file, file, ... file,
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Boaoum Aettovpyia tov vi (1)

@ Ao KoTaoTtdoelg Asttovpyiog
o KOTAOTOON EVIOADV
¢ KOTAOTOON ECAYMYNG KEWEVOD

€ X1V KATAOTOOT EIG0YWYNG KEYWEVOD
o TNYOIVOUUE IE CUYKEKPILEVEG EVTOLEG
(my. i, a)
o UTOPOVUE LOVO VO ELGAYOVLLE YOPOKTIPES
€ X1V KATAOTOOT EVIOADY
o TNYOIVOVLE LIE TO TANKTPO ESC
o UTOPOVLE VO, LETOKIVOVLLOGTE KoL VO, Sivoupe
EVTOLEG
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Baoikm Aettovpyio Tov vi (11)

& Metakivnon péoa o apyeio
«{ T 5 xatd éva yapaxtipo
hjkl (opoimg)
w o AéEn deda
CTRL+F [0 GEAIOQ PETE
CTRL+B [0 GEAIOQ TPV
CTRL+D 01| 6EAMOQ petd
CTRL+U [OT] GEAIDQ TPV
0 $ omyv apyn M 670 TEAOG TG YPULUNG
A GTOV TPATO YOPAKTPO TNG YPOUUNG
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Baoum Aettovpyia tov vi (111)

& Metakivinon péca o apyeio (cuvéyela)
-+ OV OpY1 TG TPOTYOVUENG T
G EMOUEVNG YPOUAITG
() omyapyn g TpoNyodpevng 1
NG EMOUEVIG TPOTAONG
{ } oy opyn TG TPONYOOHEVIG T
G EMOUEVIG TOPAYPEPOV
nG  OTINV 1-0CTH YPOUUN
G otV TelevTaia ypouun
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Baoikm Aettovpyio Tov vi (iv)

¢ Ewcoyoyn keévov

i a &waymyn TP 1 HETE TOV Cursor

I A €00YOYN OTNV apyn 1| 6T0 TEA0G TG
YPORING

o O EL00y®YN O€ VEQ KEVI YPOLLT KAT®
N Téve and v Tpéxovca

r OVTIKOTAOTOOT EVOG XOPOKTIPOL
OVTIKOTAOTOOT TOAADY YOPUKT POV
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Baoum Aettovpyia tov vi (v)

& Aypoen KewEvon
x TOV TPEYOVTO YAPAKTNPO
X TOV PO YOVLEVOL YALPOKTHPO.
dw  péypt to téhog AEENG
dd  OAOKANPNG NG TPEXOVGAG YPUHUNG
ndd nypopuodv apyilovrag amd v
TpEYOVCO
o Ot Aé€e1c Ko o1 Ypappég mov dloypapovToL
tormoBetovvral oto buffer (cut)
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Baoum Aettovpyia Tov vi (vi)

@ Evpeon cvpPorocelpdc
/ XXX €VOPEGT TPOG TOL EUTPOG
? XXX EVPECT TTPOG TO. TO®
nN enduevn gvpecn opbnicf
avtifeTng Popac
& Addec eviolég
CTRL-L EMOVAGYENIOGT) TNG EKOVOC
u AKOPOOT| TNG TEAELTAIAG EVTOANG
. EMOVAANYT TNG TEAELTAIOG EVTOANG

J GUVEVMGT TNG TPEYOVGOS YPOLLUNG
LE TNV endpev
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Boaoum Aettovpyia tov vi (vii)

& Avtrypon Kot LeTaKivor KEWWEVOL
Yy  QVTLypoQn Hog ypopuns oto buffer

(copy)
nyy Oovilypoaen n ypoapuov oto buffer

p P EMKOAANGT TOV TEPLEYOUEVOV TOV
buffer kdto N Tdve amd ™V TpEYovca

ypapun (paste)
& AmoBnkevon kot £€£060¢
w  amofnkevon Tov apyeiov
a éEodoc
wq anoenKsDGn Tov apyeiov Ko €£060g
:q!  €E0dog ywpic amobnkevon
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Internet (1)

# Alktvo vtoAoylotdv (computer network)
@ Ovopata Kot S1eVBVVGELS VTOAOYIGTMV

o AtlebBuvon IP 147.102.1.1

« Ovopa

o nnokoylcmg
670 diktvo Tov Epyactnpiov

Internet (i1)

& Hlextpovikd toyvdpopeio (e-mail)
o NAEKTPOVIKY| ToYLIPOLIKT dtevbuvon

‘nickie‘@ ‘softlab .ntua. gr‘

ovopa xpnot J VoL VTOAOYLETN
N EMKPATELNG

Texvohoyiog Aoyiopikod o VTLAPYEL TANODPO EQAPLOYDV TOV
oo diktvo g T.HM.M.Y. Swyepifovton To nAekTpovikd Toyvdpopeio
., o710 diktvo tov E.MLIT.
® Enmpqtstag 6710 diktvo g EAMGdog
(domains)
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Internet (1i1) Internet (iv)

& 1IpocPaocn og AmoUAKPLGUEVOVG
vIoAoY1oTEG (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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& Metagopd apyeiov (FTP)

« katéfacpa apyeiov (download)
HETAPOPA apyel®V amd TOV ATOUAKPLCUEVO
VIOAOYIOTH TPOG TOV TOTIKO VILOAOYIGTN

o avéfacpa apyeiov (upload)
HETAPOPA apyEi®V amd TOV TOTIKO VTOAOYIGTN
TPOG TOV ATOUOKPVCUEVO VITOAOYLIOTY|

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

& Hlextpovikd véa (news)

o 0padeg cvinong (newsgroups)
1 ov{non cuvnBc TEPLOTPEPETOL
YOp® and cuyKekpiéva Bépato
T.Y. comp.lang.pascal

¢ 01 0pLadeg culnnong Aettovpyodv Gav
TVOKES OVAKOLVDCEDV

o ka0évag pmopei va Stafalel TIg avaKoIVmGELG
TOV GAAOV Kot va BAAEL TNV avaKOIVOOT| TOV
(posting)
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Internet (vi)

#®Kovtsoumoio (chat 1 IRC)

« kavdAo (channels)
N ov{Nnomn TEPLOTPEPETAL YOP® OO £Vl
0épa Kovol evolapépovtog

o givar Opmg GuYYpovn, SNAadY Yivetal o
GUYKEKPLUEVO XPOVO Kat dev Trpeital apyeio
TV AgyBéviav

o KOOEVOG UTOPEL VO KOKOVED TOL AEYOLEVO TMV
GAA®V KO VO « A TPOG 0VTOOE
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Internet (vii)

& loyxoouog 161d¢
World-Wide Web (WWW)

o £va cOOTNU 0valhToNG VITEPUECIKMV
mnpogopidv (hypermedia information)
« 16T00eMOEG (Web pages),
vreppéca (hypermedia),
ovvdeopot (links),
e&umnpenTég (servers), Kot
mepyntég (browsers)
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Internet (viii)

® AtevBivoelg otov maykospo 1616 (URL)
://‘www.corelab.ece.ntua.grH/courses/programming/‘
! !

€idog ovopa
mAnpogopiag  g&umnpetnTi
KOl TPOTOKOAAO
EMIKOVOVING

0éom otov
eEumpem

& llopadeiypata dievboveewv

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