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MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[(leJor] UTTOAOYLOTWV ) J

* H Asttoupyia twv uttoAoylotwy Baoiletal o
PndLakd KuKAwpoTa

— Ol eloobol kol €§000L AUTWV TWV KUKAWUATWY
Aappavouv 0o duvateg TIPES : high voltage, low
voltage.

— Aladopetika, true (1), false (0).
* Apa, o urtoAoyLotnc katoAafaivel Vo
Kataotdoslc: 0 kot 1

[laTl va LNV XpNOLOTIOLOUVTOL TIEPLOTOTEPEC
f KOTOOTOOELG, TILO KOVIQ 0TNV YAWOOoO ToU

avBpwrnou;




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Auvatétr]teq _ J

« Avanapdaotaocn nAnpodopiac moAAwyv eLdwv:
— AOYIKEG TLHEG (true 1y false)
— AplBpuoucg (16, 2010, -33, 3.14, ... )
— Mpappata (‘a’, 'b’, ...)
— AlsuBivoelg unoioylotwy, e-mail, ...
— Ewovootouweia (pixels), xpwpata, Babog, K.q.
* 3 ypwpata Red, Green, Blue
» 8 bits yLa K&Be xpwpa = 28 = 256 anoYpwWoEL
» 24 bits yia k&Be ypwpa = 224 = 16.777.216 anoypwoELS
— Mouagwkn, Bivteo
* Aloyeiplon Le moAAoUc TPOTOUC:
— Avayvwon kat eyypadn
— ApLBUNTIKEG AELTOUPYILEG
— AOYIKEC AELTOUPYLEC




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[H nMAnpogopia oTov UTTOAOYLOTH ] J

* AnoBnkeUueTal 0TNV KUPLA KAL OTNV
deutepevouoa PVALN

* Baown povada anoBnkeuonc: duadko Ppndlo
(bit - binary digit)
— byte = 1 byte = 8 bits

* Movadec peTtpnong YwpeNTIKOTNTOC
— 1 Kilobyte (KB) = 21° = 1024 bytes
— 1 Megabyte (MB) = 22° = 1024 KBs
— 1 Gigabyte (GB) = 230 = 1024 MBs
— 1 Terabyte (TB) = 2%° = 1024 GBs
— Petabyte, Exabyte, Zettabyte, Yottabyte




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Apteur]TLKd cuoTnpoTA _ J

e Asgkadiko (faon 10, noia 0, 1, 2, ..., 9)
— KaBe B£on tou aplBuol avanaplotd pue dSuvapn tou 10
3874=3x103+8x10%+7 x10' +4 x 10°
* Auadwko (Bdon 2, yndia 0, 1}
— KaBe B£on tou aplBpol avanaplotd pua Suvapn tou 2
1110=1x2>+1x22+1x2'+0x2°=14
* AgkadLKO o€ OUAOLKO:
— ALLPOUHE EMAVOANTITIKA PE 2 KoL KPATANE TO UTLOAOUTO

23/2=11 Y=1
11/2=5 Y=1
5/2=2 Y=1
2/2=1 Y=0
1/2=0 Y=1

To Suadwko tou 23 sivar to 10111




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Apleur]TLKd cuoTNHOTO _ J

* Oktadwko (Baon 8, Ynoia 0, 1, 2, ..., 7)
— KaBe B£on tou aplBpol avanaplotd pua duvapn tou 8
7442, =7 x 8 +4x 8 +4x 8 +2x8%=3874,,
— Eva oktadiko Pngio 2 3 duadika
7442, = 111 100 100 010,
« Askaeadiko (Baon 16, Yndia 0,1, 2, ..., 9, A, B, C,
[}, E, F)
— KaBe Beon tou aplBuou avanaplotd pla duvaun tou 16
F22,, =Fx16%+2x 16!+ 2 x 16°=3874,,
— Eva dekasadiko Pindio 2 4 Suadika
F22,. = 1111 0010 0010,




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Apteur]w«.’) cuotnua Baoncb _ J

e WUnoia 0,1, 2, ..., b-1

* KaBe B£on tou aplBuou avamaplota pio
Suvopn tou b, avaioyn tng Beonc

* ‘Evag apBuog n Yndiwv pe ouvviedeoteg d,
d, ,..d;d,exeL 6ekabdiko Looduvapo:

d. ;*b*l +d, b2 # ..+ d,; D + d,*bC
* Av 0 aplBpoc neplthapBavel kol KAOOHOTIKO
HEPpOC M bndiwv T0TE EYOVE:
d, *b" + .. +d,*b0+d  *bl+d ,*b?+ .. #
d,*bm




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Apteuoi o€ SLOLPOPETIKA CUOTNHOTO J

"0 | 0 [ o | o

0001
0010
0011
0100
0101
0110
0111

IE
——
1000 | 10 |
T
[
13|
e
|15 |
16 |
[

1001
1010
1011
1100
1101
1110
1111

—

el el Ll

—




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Apteur]TLKéq AgLToupylec

_J

Mpo6oBeon duo akepaiwy
Evac aképaloc anoBnkevetal cuviBwce oe 2 | 4 bytes

CTNV UVAUN
Ano ta detld mpoc Ta apLoTepd pocBEToupe KABe

{euvyapL Pndiwv

ZNHELWVOUUE TO ABPOLoUA KO TPOCBETOUUE TO
KPOTOU LEVO OTNV EMOUEVN OTAAN

710 (0 (O |O (0 |1 |1
+2|10 |0 |0 |OD |0 (D |1
Kpat. 0 O 0 0 ¢ 1 1
39|10 |0 |®@ |0 |1 |D |O©




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Apteur]ukéq AELTOUpPYLEC ) J

* Molog ival o peyLoToc (ampoOcnOC) AKEPOLOC
NoU pUnopel va avanapaotadel pe 2 bytes oe
£VOV UTTOAOYLOTNA;

o 2161 =65.535

* TLBa yivel av To aBpolopa duo aplBpwy eival
LLEYOAUTEPO OO TO EYLOTO AKEPOALO;

* OtLoupPaivel kal pe eva 5-PndLo odopetpo evog

QLUTOKLVATOU TIoU aro to 99.999 Ba smiotpeel

cto(, 1, ..

H aplBuntikn auth ovopddlstal module 2"

—A+B—>A+Bmod?2"

— 60.000 + 5.800 = 265




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Apteur]ukéq AELToUpyleC * J

Adaipeon Vo akepaiwyv

[lveTOL LE XPOoN TN POoBeanC Kal Tou
CUUNANPWHOTOC WE Po¢ 2 Tou aPaLpETEOU.
A-B=A + ZupnAnpwpa_w¢_npoc_2(B)
loxUeL: ZupmAnpwpa_w¢_rnpoc_2(B) =
JuprAnpwpo_w¢_rnpoc_1(B) + 1

To ZuurmAnpwpa_ wc mpoc_1(B) urtoloyiletol
avtiotpedovtac Kabe bit tou B.




MpoypappaTiopoc HY kal YnoAoyloTikn ®duoikn

[Apteur]ukéq AELTOUpYLEC

_J

Napddewpa adaipeone (unoBEtoups akepoilouc pRKouc 8

bits)

1's compl.

+1

2'scompl.




MpoypappaTiopoc HY kal YnoAoyloTikn ®duoikn

[/\OVLKéC Aeltoupylec o€ bits ) J
AND (&) OR (1)




MpoypappaTiopoc HY kal YnoAoyloTikn ®duoikn

[/\OVLKéC Aeltoupylec o€ bits ) J
OR(" il

0 av 6La bits

1 Sradopetika s6[0 [1 Jo |1

23 N




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[/\OVLKéC AeLtoupylec o€ bits ) J

NOT(~)

Metatpornn twv 1 o0

N

KoL avtiotpoda 110

Awote pLa ekppaon rov pndevilel ta 3 npwta

f bits (LSBs) evocg aplBuou N yia tov onoio
LIOBETOVHE TWCE anoBnkevetal o 1 byte.

N=N&"™~/




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[/\EL'EOU pyia shift left

)

shift left (<<)

e MetaKivel Evav aplBuo amno bits mpog ta

aplotepA, YepLlovtac Ta Keva pe O.

e [MoAAamAaoLaleL TOV APXLKO aplBUo UE
SuvdapeLg touv 2

s(o |0 |0 |0 [1 (0O [O

9 << 2=9%22=36 |




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[/\eaoupv[a shift right _ J

shift right(>>)

* MetakKlvel Evav aplBpo ano bits npoc ta
be1a, yepilovtog ta kevad pe 0 (yia
anpocnuouc aplBuouc).

e AlOLPEL TOV APXLKO aplBUO pe SUVAUELS TOU 2

17({0 [0 |0 |1 (0 |O (0O |1

gs>2=[17/2*]=4a|0 |0 [0 |0 [0 |2 [0 |0




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[chSLKono'Lnor] oUBOAWV _ J

e Ouabdomoinon bits yia tnv avanopdotoon
cupBoAwv (apLBuol, XapaKINPEC, onUela
otiéng, K.o.)

» KAaowkeg kwdikomowoelg: ASCIl, EBCDIC
— To ASCII xpnowuomnolel 7 bits
— To EBCDIC xpnoLwuomnolel 8 bits




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

AsClI N

American Standard Code for Information Interchange

0 : | 2 3 4 5 6 T 8 9 10 11 12 13 14 15
0 NUL | SOH | STX | ETX | EOT | ENQ | ACK | BEL | BS HT LF VT FF CR 30 ST
16 | DLE (DC1 | DC2 |DC3 | DC4 | NAK | SYN | ETB | CAN | EM | SUB | ESC Fs G5 RS us
32 | spP ! " # $ % & ! ( ) * + ' = . /
48 0 1 2 3 4 5 6 i 8 9 < = > 2;
64 @ A B c D E F G H i J K L M N O
BO P Q R 5 h u v W X ) Z \ 1 A
96 E a b c d e g i 3 k it m n o
112 P q r s t u v W X Y z { | } ~ DEL

To Suaotnpa 65-90 kwdikomolel ta kedpaAaia ypappata. To
Siaotnpa 97-122 ta nela.

Mol elval i anootaon Kwdlkomolnong petady melwy Kol
ke ahalwy;

@ @ XprioToG NkouponouAog



MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[ZtOLxs'La ¢ NMwooocg ] J

AAdapnto

— OLYUPOKTIAPEG HUE TOUS OMOLoUC oxNUaTi{ovial oL AEEELg
¢ YAWOOo oG

Ag&LAOYLO
— OLAEEEIC TTOU XPNOLHOTOLEL N YAwaoQ
* JUVTOKTLKO

— OLKAVOVEC CUVTAENC TWV NMPOTACEWY TNE YAWOO S

L 4

ZNUaoLoAoyia

— OL KAVOVEG EPUNVELRC TWV MPOTACEWY TNE YAWO oG




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Katrwop'tsq AoBwv _ J

* AEKTLKA AdOn
— AavBaopevn Xpron Tou AELAOYIOU TNE YAWO oL
— Aviyvevovtal otn diapkela TG peTayAwttong (daon
AEKTIKNC avaAuong)
* 2UVTOKTLKA AdBn

— Odeirovral oe napafilaon TWY CUVTAKTIKWY KAVOVWY TNE
YAWoOo UG
— Aviyvevovtal otn diapkela TG peTayAwttong (daon
OUVTQKTIKNG 0VAAUONG
* AoyLkda AdBn
— Odeirovral otny Kakn anodoon tng AVoNG Tou
npoPARNUTOC

— AviyvelovTtal oTo Xpovo eKkteAsong (AaBoc anoteAsopata)

@ @ XprioToG NkouponouAog



MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[/\s&?\évto theC . J

* Asopevpéveg Ae€elg (reserved words i keywords)

— 32 A&€eic pe bk onpagcoAoyia otn C mou dgv pnopouv
va YpnowornownBouy yua aAAo Aoyo

auto double int struct
break else long switch
case enum register typedef
char extern return union
const float short unsigned
continue for signed void
default goto sizeof volatile
do if static while




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[/\s&)\éyLo o g o _ J

* TeAeotsg (operators)

— AplBuntwol (+, -, *, /, %)

— AvaBeong (=, +=, -=, K.0.K. )

— Aoywkoi (&&, I1)

— JUOYETLOTIKOL (>, <, >=, <=, ==, =)

— Awaxeiplong bits (&, #, |, <<, >>)

— Movadiatol (*, &, -, |, ~, ++, -, sizeof)

* AvayvwploTtika (identifiers)

= Ovouata HETABANTWY, CUNPBOAKWY Gtaeepmv
ouUVaPTHOEWY TIou KaBopllovtal ano Tov NEoYPaUNATIOTH

— Ta ovouata TWV ouvapTnoswyv Twv BPBAoBnkwy tng C dev
glval uepoc TOU ?\EEL?\oyLou NG VAWoo g, aAAd
BewpoLVTAL EEWTEPIKA OVOPATA




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[/\s&d\éyto IncC _ J

¢ JtaBepéc
— akepateg (123, -78)
— HEYAAOU UNKOUG akEpaLeg (45487L)
— xapaktipa ('x', \n')
— Kwntng/otaBepnc unodlaotoAng (3.6e-7, 5.3)
* 2upPoroocelpEg
— M akoAoUBia XopaKTRPWY MOV NMEPIKAEIETAL OF

i} H

gloaywywa “...” (“This is a string”)
¢ Alaxwplotikd (delimeters) onwc , ko ;
* OLAeukol xapaktipec (kevo, tab, newline, oxoALa)

AyVOOUVTOL EKTOC KOL €GV £EUNPETOLY AAA
cUMPoAd




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Ovéuata OLVOYVWPLOTIKWV _ J

Asv mpeneLva eival (dua pe Tig Seopsupgveg Astelg

OvOpaTa TIOU XPNOLUOTIOLoUVTAL oo TIC Baotkes BLBALOBNKEC
Sev pnopouv va xpnowonownBouv (AaBog dutiol oplopou)
Mrmopouv va nepAapBavouy ypappata, aplBpoug Kal 1o
yapaknpa “ 7 (underscore)

Mpenel va apyilouy amo ypapupa n to yapaknpa “ 7 kot oyt
HE aplBpntiko Yngio.

Aev UMOpEl Vo TIEPLEYEL KEVO YAPUKTNPOL.

ALaKPLoN PETHEL MIKPpWY Kal kKedaialwy (Age, age, AGE)

H ANSI C BadeL opLo pnkoug toug 31 yapaktnpeg. Ot
NMEPLOCOTEPOL ouyxpovol compilers dev ebpappolouvy auTo TO
0pLo.

[Napadeiyuara

name1 Me get word g%rd)( mAxVel




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[I'EVLKO'L KOLVOVEC J

* AtopUYETE OVOUOTO EVOC XOPAKTNPA (i, j) EKTOC
OTTO CUYKEKPLLEVEC TLEPLITTWOELC (1.X. counter
o€ for loop)

* XpNOLLOTIOLEITE EKPPOOTIKA OVOUATO
— Avanapaotaon toxvtntac: velocity
— AVOTIOPAOTAGCHN HEYLOTNG TAXUTNTOC:
MAX_VELOCITY
— Zuvaptnon epdavionc AdBouc otnv 086vn:
display_error ) displayError
* XpNOULOTIOLEITE PIKPO YPAPULOTO VIO TIC
HLeTAPANTEC KoL KepaAaia yio TIC oTaBePEC Kol
TLG LOKPOEVIOAEG

@ @ XprioToG NkouponouAog



MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Avanapdotacn bedopeEvwv _ J

Evat UTOAOYLOTIKO TIPOYPO MO TEPLAAUPAVEL EVTOAEC

nov eneéepyalovial dedoueva
— Eva SOUNUEVO MPOYPUUUU OPYAVWVETAL OE AVEEAPTNTEC
UTTOPOUTIVES
Ta dedopeva eL0OOOU UROPEL va ElvaL apLlOPNTIKA
debopeva, ypdpupata i cUpoAa
Meta tnv eneéepyaocio Twv SE00UEVWV TPOKUTTOUY
— Ta TEAKA OMOTEAECLAUTA TIOU TIEPLUEVEL O XPAOTNC

— Evliapeoa anoteAEoPOTA TTOU XPNOLUOMOLOUVTAL YL ThY
MOPOVWYH TWY TEALKWY

Ta dedopeEva TWV MPOYPOUUHATWY OPYAVWVOVTOL OF
HETOPBANTEC KaL oTaBEPEC

@ @ XprioToG NkouponouAog



MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[IVI eTOPANTEC _ J

* OL YAWOOEC MPOYPOAUUOTIONOU uTtooTtnpilovy
TNV npooPaon ota SeSOUEVA HECW
OUUBOALKWY OVOULATWY MOU KaAoUvTal
pLetoBANTEC

* XapoKTNPLOTIKA LETOBANTAC
— To 6voud tng
— H &iebBuvon tn¢ otn pvAun (avadopa)
— Htun g

* To meplexopevo (tLun) poc petaAnTng
Urtopel va aAAalel otn SLAPKELX EKTEAEONC
EVOC TPOYPOUHOTOC

@ @ XprioToG NkouponouAog



MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

Eppnveio petafAntwv

char ch;
int size;

ch ="A’,
size = 0;

size = 32376:

ovopa

o 23AF89 ‘A
@ 6798EA 32376

H avagopd Tou ovéparog pac
peraBAnric oe éva mpdypauua
1ooSuvapel gE avapopd ornv Tiun
Tou amobnkevsTal aTnv Uvijun
via autrj Tv peraBAnrg.

dievBuvan TIUA

sizeof(int) =

23AF89

B6798EA

4

e ‘A’ (65 in

01000001 ASCII)

-'-'aﬂﬂﬂw LSB

32376
MSB

Memory

—

@ ® XproTog MkouponouAog



MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[TOTEOL bebopeEvVwY _ J

* Evac tomoc dedopevwy poodlopilel to medio TIHwWY
LLOC LETAPANTAC KoL TIC RPAEELC TTOU UMOPOUV vV
yivouv o€ autn.

* HC anowtel tnv 6\Awon Tou TUTTOL TwV PETARANTWY
QIO TOV TIPOYPOUUATLOTH.

* H énAwon tou tURov pLag LeTtaPAnTAC npoodlopilel
ToV aplBuo twv bytes mouv Ba deocpsvBoiv otnv
uviun (e€aptatal anod tnv vAoroinon).

* BaowkoitonoL dedopevwy (char, int, float, double)

e 20vBetoLTUTOL (ivakeg, SOUEC)
— int A[100];
— struct Time { int hours; int minutes; int seconds; };

@ @ XprioToG NkouponouAog



MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[TUT[OL 6eb0OpEVWVY _ J

* AnAWVOVTOC TO CWOTO TUTIO VLA TLC LETAPANTEC
— Emtuyyavoupe KaAUTEPN EKPETAAAEUCN TNG HVNNG
— EMmtuyyavoupEe KaAUTEPO EAEYYO KATA TN PETAYAWTTLON TOU
TLPOYPAHHATOS

* UETPNTING int
* Bapoc, pala, taxvtnta  float, double

* ovoua, 8tevBuvon, AT  char [| n char™ {string)

* AOVLKN KOTOOTOON unsigned char
* BaBuol portnTwy float grades|[NMAX]
* KOuPocg Alotac struct Node { .. }

@ @ XproTog MkouponouAog



MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Aﬁ?\wcn pnetafAntwv otn C _ J

e <tUmoc Sedopévwv> <Alota peTaAnTwy>;
Ll eclnts
LEE, SOlint. D

e <TUMOC SedopEvwv> <PETABANTA>=<TLUA>;
1 HT. Benn = 205

fTloat num = 0.2




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[AKépouoq tunog (short, int, long) J

* AVOTOpLOTA OKEPALOUC (HPOONUAOUEVOUC)

Yrootnpilovtal tpele dtadopeTIKOL TUTIOL:
—~ ghort
— 1nt

— long

MNedlo TIpwY yia int  avadAoyd HE TO HAKOC AEENC
(word size) Tou utoAoyLoTi

AEEN 16 bit: -32.768 £w¢ +32.767

Ag€n 32 bit: -2.147.483.648 w¢ +2.147.483.647

2 <bytesin short £bytesin int <bytesin long

TURLKA LEYEDN OTOUC OUYXPOVOUC UOAOYLOTEC:
— 2 bytes (short), 4 bytes (int), 4 bytes (Long)

@ @ XprioToG NkouponouAog



MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Avanapc’xotaor] OKEPOLWV oTOBEP WL J

* OuavBpwrol Xpnolponolouy aplBuoug os dekadikn popdn,
AAQ OL TIPOYP UPUATIOTES PIMOPEL VO XPNOOTIOLOUY aplBuoUg
o Suadikn, oKTadikA ) dekaefadikn popdn

¢ Havanmapaotaon Twy akEpalwy otaBepwy neplAapBavet :

— Aekadikn popdn we default avanapaotaon

— Oktadikn popdn pe mpoBepa 0 (Lndev)

— Aekastadikn popdn pe npoBepa Ox

— Agv unootn pifetal SuadLkn avanapdotach

— H kataAnén L unodnAwvel otabepeg Long

— Na tig otabepec short Oev ypnolponoleital katdAngn, aAAd MpEneL va
yivel cast (petatponn TUmou)

* NMapadsiypara :

il : 2010, -2010, 03732, Ox7DA
— long :2010L,-2010L, 03732L, O0x/DAL
— short :({short)2010, (short)-2010, (short)03732, (short)0x7DA

@ @ XprioToG NkouponouAog



MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Anp(')cr]p_oq OLKépOLLOQ TOT[OQ i J

s  AVamaploTa anposnUouUS HKEPUIOUS

* Ynootnpilovtal tpelg ditadopeTIKOL TUTOL:
— unsigned short
— unsigned int

— unsigned long

¢ OLanpOonUOL AKEPULOL PITOPEL VA amoBnKeUooUY SUTAACLOUG
BeTiko UG aplBROUC MO TOUC POCHUUOUEVOUC
— 32 bit (int): 0 fuc 2.147.483.647
— 32 bit (unsigned int): 0&£wc4.294.967.295

* OLanpOoHHOL AKEPALOL SLEUKOAUVOUY TIC OPLBNTLKES
AELTOU pYLEG EMAVW O€ bits

H pi€n mpoonuaopEVWY Kal anpoonpwy akepaiwy otnyv idla
Ekppaon UIMOPEL va TEPUTAEEEL TIC PETATPOTEG TUTIWY

H yevik odnyla o€ HEIKTEG EKPPATELG ELVAL VO LETUTPEMOVTAL
OL TIPOCNUACHEVOL OE ANMPOTNHOUC.

@ @ XprioToG NkouponouAog



MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Avanapc’xotaor] anpoOcNUWV ) J

* OLakEpaLeG oTABEPEC ElVAL TPOCNUOCUEVEC by
default

* H kataAnén U unobnAwveL anpoonun ctabepa

* OLakEpaLoL ToU ekPpalovial o€ OKTAUOLKA N
dekaeéadlkn popdn avtopata Bewpouvtal
A POCNUOL

* NMapadeiypota :
— unsigned int: 20100, 03732, Ox7DA
—unsigned long:2010UL, 037321, Ox7DA

— unsigned short: (short)2010U, (short}03732,
(short)0x7DA




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[TL'moq char _ J

AVATTOPLOTA OTOMLKOUC XOPOKTNPES

H tipn ecwkAgleTal Pe amoatpodouc (single quotes)
i, W B B

NEEN-KAELDL: char

— phigr pholos= '

— ohar X, ¥

MegyeBoc 1 byte (cuviBwe, elpoc Tipwy -128 £we 127)
— Y& MEPIKEC VAOTIOLNOELS 0 TUMOC char onpaivel sighed char

— Y& PEPIKEG LAOTIONCOELS 0 TUTTOG char onpaiveL unsigned char
21N C KaBe YapakTAPOC OVAAPLOTOTOL WE AKEPULOC UE
TLUA ToV avtiotolo Kwdiko ASCI




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

AsClI

)

American Standard Code for Information Interchange

0 4l 2 & 4 5 6 T 8 9 10 11 12 13 14 15
0 NUL | SOH | STX | ETX | EOT | ENQ | ACK | BEL | BS HT LF vT FF CR S0 SI
16 | DLE (DC1 ( DC2 |DC3 | DC4 | NAK | SYN | ETB | CAN | EM | SUB | ESC FS GS RS us
32 | SP ! " # $ % & 1 ( ) * + : - /
48 0 1 2 3 4 5 6 T 8 9 < = > 2,
64 @ A B c D E F G H 25 J K L M N o
80 P Q R s T U v W X Y Z [ \ 1 - _
96 a (o] d e g i 3 k 1 m n (o]
112 o) q r s t u v W X h'd 4 { | } ~ DEL
« '0' :ASClI 48 « 'z' :ASCIl 122
« ‘A" :ASCII 65 « "*'" 1 ASCl 42
« '7' 1 ASCII 90 « '=' :ASCII 61
« 'a' :ASCl 97 « '~' :ASCII 126




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[ELGLKéC TLLEC XOPOKTAPWV _ J
\O' ASCII O NUL

\a' ASCIl 7 BEL

\b' ASCII 8 BS (backspace)

\f' ASCII 12 FF (form feed)

\n' ASCII 10 LF (newline)

\r' ASCIl 13 CR (carriage return)
\t' ASCII 9 HT (horizontal tab)
\V' ASCII 11 VT (vertical tab)

ok ASCI| 92 backslash

\" ASCII 39 single guote

@ @ XprioToG NkouponouAog



MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Emtpsntéq TIHEG XOPOKTAPWY J

char ch;

ch ='T": // character form

ch = (char)84: // decimal form

ch = (char)0124; // octal form

ch = (char)0x54; // hexadecimal form

ch ="\0o124" // octal character form

ch = \x54": // hexadecimal character form
ch = (char)127; // largest decimal

ch = (char)-128; // smallest decimal




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Apteunukr'] LLE XOPOAKTINPEC ) J

char ch;

ch='a"+1;//chis'b'
ch="'0'+7;//chis'7
ch='a"-32;//chis'A'




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Tl.'moq unsigned char _ J

* Ae€n-kAelbl: unsigned char
— unsigned char choice = 'A%
—unsigned char x, v;

* MegyeBocg 1 byte pviung (evpog tipwyv 0 €wc 255)

* Mrmopel va xpnoLpomnolnBel yia va anoBnKeveL
LULKPOU G BETIKOUC AKEPALOUG

* Lo va vAortolnBel Eva MPWTOKOAAD EMKOWVWVIOG UE
uLa epLupepeLlakn ovokevn {(bit-map command)

* ALEUKOAUVEL TNV aplOUNTIKA EMdvw o€ bits (m.x.
left/right shift)

¢ XpNOLUOMOLELTAL OE EPAPUOVEC YPAP LKWV YL TNV
avanapactaon xpwpdtwy (RGB = 3 unsigned chars)

@ @ XprioToG NkouponouAog



MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[TUT[OL NP OYHOTLKWY apLOpwy _ J

* Tumoc float
* TOmoc double
e Tumoc long double




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[TOT[OC float _ J

* AVAMOPLOTA RPOYHOTIKOUC aplBuoug BeTikolc N
apvnTLkoU G (KvntA¢ utodLacToANC amAng akpiPeLac)
— Avanapaotaon otaBepnig unmodlaotoAng (akpifela
OUYKEKPLUEVWY dekadikwy ndlwv) m.y., 0.012

— Avanapdotaon KWwntng unodlaotoAng (auénpevn
akpiBela dekadikwy PNV PE ETMLOTNUOVIKO
oUNPOALONO) Y. 6.3E-05

* MegyeBog e€aptwpevo and tnv pnxovn (cuvbwe 4
bytes)

* NA&En-kAelbl: float
— T loat




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Avanapdotaon float otaB@epwv J

Xpnolponooupe thy Katainén F ywa va unodnAwooupe float

otaBepa, dSuadopetikd unovositat double.

Napadsiypata :

123.456F 1.23456E2F

.0123456F 1.234546E-2F

-123.456F -1.23456E2F

3.402823E38F peyaAutepn TN (KaTd mpoogyyion)
-3.402823E38F pikpotepn TN (Kata mpooeyyion)
1.175494E-38F Tiun mou teivel oto 0 (katd mpoosyyion)




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Avanapdotacn double ctofepw J

O deafault Tuno¢ apBuwy KWNTAG UModLoToANS (oTaBepEg mou

MEPLEYOUY LUTIOOLHOTOAN 1 TO E).

Napadsiypata :

123.456 1.23456E2
0123456 1.234546E-2
-123.456 -1.23456E2

1.797693E308 peyaAutepn T (Katd npoosyyion)
-1.797693E308 pkpoTEPN TN (KOTA PpooEyyLon)
2.225074E-308 Twun nou teivel oto 0 (kata mpooeyyion)




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Tl.'moq long double _ J

* AVOTOpLOTA MPOYHOTIKOUC aplBuouc BeTikoug n
apvNTLKOUC (KLvNTAC UTIOOLOCGTOANG EKTETAHEVNG
akpifelag)

— AumAdowa akpifela Sskadikwy Pndlwv os axson pe double.

* MegyeBocg e€aptwpevo ano tnv pnxovn (ouvnBwg 12
bytes)

¢ AgEn-kAeldi: Llong double

— long double x;




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Avanapc’xotaor] long double * J

XpnolpomnoloUpe thy KatdaAnén L yia va untodnAwaooupe long

double otaBepd, Sladopetika unovosital double.

Napadsiypata :

123.456L 1.23456E2L

.0123456L 1.234546E-2L

-123.456L -1.23456E2L

1.189731E4932L peyaAutepn Tun (Kata mposéyyion)
-1.189731E4932L pwkpotepn TN (Katd npooeyyion)
3.362103E-4932L Twun nmou teivel oto 0 (Kata mpoagyyion)




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Aﬁ)\wcn otaBepwv _ J

* Mua dnAwpeEvn otabepd lval Eva OVOLO TOU
QVTILIPOCWTEVEL Lo TIUA N ontola dev aAAalelL Katd
TNV EKTEAECN TOU TPOYPAUHATOC.

¢ XOapOKINPLOTIKA oTaBepAC
— To ovopd TNE
— Ze avilBeon pe TV petafAnti n otabepd dev £xelL SlevBuvon atn
HyvApn (avadopd)
— HTpn tng

* O METOYAWTTLOTAC AVILKOOLOTA TO OVOUA UE TNV TLUN
* Hypron twv otabepwv cUVELCPEPEL:
— TNV QVOYVWOLHOTNTA TWY MPOYPANUATWY

— JTNV EUKOALY TPOTIOTOLNONG TWY MPOYPANUATWY




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Aﬁ?\wcn otaBepwv ) J

H dnAwon otaBepwyv pnopel va yivel pe 3 Tpomnouc:
1. Mg #define
fdefine <dvouc> <tLun>
Nopadelypota:
fdefine PI 3.14159
fdefine TRUE 1
2. Me const petapAnti
const <TUnog S OPEVWV> <UETURANTH>=<T LUG>;
Napadelypota:
const double PI = 3.14159;
const unsigned char TRUE = 1;
3. Me doun amapiOpunong (enumeration)
enum <oIxpLOuUnTHC> {<oUuPoiAlkKS_oSvouos [=<TLuf>], .. };
Mapadeiypa:
enum Month {JAN=1, FEBR=2, .. , DEC=12};

34
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MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

l6LoTNTEC SNAWOoNC oTtaBepwv

*  Ta #tdefine £xouv epBedela apyeiou

— Ta #define va opllovtal otnv apxf TOU APXEIOU KOL GXL EVTOC TOU OPLOUGU
OUVAPTNOEWV

*  To const 6ev Aeitoupyoly yLa PEVEBN MIVAKWY

const int maxSize = 100;

int Queue[maxSize]: /* Compiler error */
* Me enum pnopouv va dnAwBoulv petafAntec
/* Define a type named "enum GameValues" */
enum GameValues {ROCK, SCISSORS, PAPER};
/* Declare "val" to be a variable of type "enum GameValues".

enum GameValues val;

val=ROCK; /*val=0*/
*  Toenum bev douAsU el yLa &AAOUC TUTTOUC EKTOC int
enum MathConstants { E =2.71828, Pl =3.14159 }; /* Compiler error */

@ ® XproTog MkouponouAog



MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[ZuuBou?\éq 6nAwong otaBepwv J

* XpNnOLLOTOLNOTE enumerations ylo va SWoEeTe
oUUBOALKO ovopaTo 08 aKEPALEC OTABEPEC

* Xpnowomnolnote const petafAntec yio va
Swoete oUUBOAKA OVOUOTO OE PN-OKEPOLEC
oToBepEC

* Amoduyete TNV Xpnon twv #define




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Ts?\soréq (operators) ) J

JUpRoAa N ASEELC TOU avamapLoTOUY Pt GUYKEKPLUIEVD
AELTOU pYLO TTOU EKTEAEITOL OE Eva I MEPLOCOTEPO HedopEva
Ta dedopeva KaAoU VTl TEAECTEOL I EvIeAd (operands) Kat
HIOpPEL va gival:

— MetaAnteg

— ZtaBepec

— KAARon cuvapinong mou emotpedEL TIUA

— Exkdpaon (Le xprion noapevBESEWY)
OL TEAEOTEG XPNOLUOTIOLOUVT AL VLU TO OXNUATIONO EKPPATEWY:

num+ 12

numl > num?2

(a+b)/c+sqri(x)




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Katrwop'tsq TEAECTWV . J

Y€ OXEOHN UE TOV ApLBLO TWwV TEAECTEWVY ETIL TWV
onolwv edoappolovial:
* Movaduaiol (unary)
-9, Ix, ++a, &val, ...
* Avabikoi (binary)
X+ Yy, x<<1, a=g, ...
* TpLadwkol {ternary)
(a>b)?1:0




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Katrwopisq TEAECTWV . J

Tnv Astoupyia mou eKteAoUy :

* AplBunukoi: ++, —, +(unary), —(unary), *, /, %, +, —

* AvaBeonc: =, +=, —=, *=, [=, %=

* JUOYXETIOTIKOL: €, €=, >, >=, ==, I=
* Aoyikoi:! &&, ||

o Awaysiponc dswtwy : [], *, &

« Alaysiplonc dopwy :—=>, .
* Alayeiplong bits : ™, <<, >>, &, B, |, &=, A=, | =, <<=, >>=

* KAnon cuvaptnong: ()

* PnrtA petatponn tunou : (type)

« MeyeBoc tunou: sizeof

* TpLadikn ekdpacn cuvBnkne: ?:

* AkoAouBia :,




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[ﬂpOOETOLLpLGTLKéTnTOL teEAEOTWY J

e Aplotepa-nipoc-ta-6&€La ( T = teAeotnc)
atbtce(atb)tce
Tatbe(ta)tb

e Acfla-TipoC-Ta-apLOTEPA
atbtceat(btc)
Tatb<ta(tb)




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Ts)\sotr']q avaBeonc ) J

* 210 OPLOTEPO UEPOC KOTOXWPELTAL N TLA Tou He€lov
HEPOUG

* <QETOAPBANTA> = <EXKQpOon>;
mikos = 5;
embadon = mikos * platos;
w o= s ¥ Ly
X = y = 007 /% HDoAlomAn oveBeor &/
while ({1 = getchar()) != EOF)

/* Al&Pocpoa xapoaxkthpo. Av&dBecon oto 1.
YrIoAoOy LOPNOC auToU TOU XUPUKINpa Advw ().
LUVKQLON TOU Yapukihpo ue EOF.
YriohoyLoudbg o 0 (FALSE) /3 1 (TRUE). */

* O TUROC TNC METAPANTAC MPEREL VA ElvaL CUMPATOC
LE TO ANMOTEAECOHUO TNC EKPpPAONC

@ @ XprioToG NkouponouAog



MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[E LOLKOL TEAEOTEC ) J

« Movadlailog avénong/peiwong (++, ——)
++i; {4 i++; 2 1 =1 + 1;

Ouweg:
1o i DY
X = 4++1; [* x=6, i=6 */
X = i+4+; /* x=5, 1=6 ¥/
——X; 1 X——; =2 X = - 1;
¢ JUvBeTnG avaBeong ( =, —-=, *=, /=)

o= 10 = ox =% ¥10;
« YnoouvBnkn (7 :)
<EKPPl> 7 <EKPPRZ> I <EKQPPR3>;
fa. > ) 7 a 1 bb;
Ava>btote a, adAwg b
« sizeof(ekdpaon): emotpedel Tov aplBpo twy bytes mou
KataAapfavel n ekdpaon
gl Zeolf Int
sizeof (x+y)




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[I'Iapdéswua _ J
* q1it x = LU

* 1int y = 20; X Vv

* +4X; Ll 24

* o= =] 10 10

* v = %—— 2 20

*y —= X+t 19 11




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[EKcI)pdoqu _ J

¢ 2uvOUOOUOC EVOC ) TIEPLOCOTEPWY TEAECTEWV KL
EVOC | MEPLOCOTEPWYV TEAECTWV

* AplBuntikec (amoTEAeopa aplBuntikol TUROU)
(S*x+y/4) *8

e 20YKpLONG {amoTteAeoa AOYLKOU TUTTOU)
X==3 al=b (x+y) >= 4

* Aoylkeg (amoTteAeoa AoyikoU TOoU)
(x<h) && (x>=1) loe==0 ) | [ (==l




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Tlfmoq eKPpaoNG _ J

KaBopiletal amo Touc TUTTOUC TWV TEAECOTWVY

Exdpoon AnotéAeocua
Int Tint Int
int T char int
int T double double
double T double double




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Yno?\oytouéq eKPPACEWV _ J

¢ [lpotepardoTnta
— XWPLONOC TwV TEAE0TWY O£ OpPadeg SladopeTkoU
ETUNESOU MPOTEPALOTNTAS
(+, -}: xyapnAotepo eninedo
(*, /): ubnAotepo eninedo
X—y*z 2> ¥—{(y*g)
* [pOCETALPLOTIKOTNTO

— KaBoplopog katevBuvong edappoyng TeEAsotwy (dlag
NPOTEPALOTNTAG

— ApLOTEPN MPOCETALPLOTIKOTATA:
10+8-2 = (10+8)-2

— AgfLA MPOOETALPLOTIKOTNTA:
huml=num2=10 2 numl=(num2=10)




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[As’vrpo adnpnuEvng ocuvtoéng J

* y*y-x*2%z 2 (y*y)-{(x*2)*z)




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[IVI ETOTPOTIEC TUTTWV _ J

* YrovooUpuevec (implicit)
— O OTEVOTEPOG TUTIOC PETATPETETUL OTOV EUPUTEPOD
— {char < int < long < float < double < long double)
1/22>0
f=iz3.3;:=2>1ft230.1—23
* Pntec (explicit)
(<tumog dedopcvwv>ekbpaon
(float)2 =2 2.0
(float)3/2 =2 1.5
(float}(3/2) > 1.0




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[E KTUTtwon petafAntwv _ J

e [ilvetal pe tn ouvaptnon printf tng Paocikng BLPALOBAKNG
XPNOLUOTOLWVTAG KATAAANAO TpoodLopLoTh avaAloya UE
TOV TURO

e printf(“mepLyoaen”, <ueTaPAnTtéEC>) ;

— %1 YOPUAKTRPALC
— %d: akEpALOg
— % T : MPAYUATIKOC KWWNTAG UNOSLOTOARG anmAng akpifslag
— e NPAYUATIKOS KWNTAG UNodLaoToAnG SUTANG akpifeLag
— %3 :0EIpA ano XapakTApeg (string)
* Mapadeilypata
BETRCE Yo welparrnpon 2ivekl, <o, «oholce] }
princietn ASCLL DL 2lvel 2d"; cholce] ;
printf (“dec=%d, octal=%0, hex=%x", num, num, num);
printf (“uncpsel vo yvpopel we %L kol we %e™, val, wal);
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MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[I\/Ir]-sKtumbmum XOPOALKTPEC _ J

e JT0BgpeC TUMOU XOPAKTN PO IOV SEV TUTIWVOVTAL
— Néa ypappn: “\n’
— 2tnAoBETNG: “\t’

» Xpnon tou xapaktnpa Staduync

—printf (“Write \7a \\ 1s a backslash\”\n");

Write “a \ is a backslash”




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[E'Looéoq dedopeEvwv _ J

* [ivetal pe tn ouvaptnon BBALoBnkncg scanf
XpnoLpomnolwvtac KataAAnAo npoabloplotn
OTtWwC Kat otnv printf

* geanf (“<upod loplLel NoxY; S<CueTuBAnTH>])

£dQ

— gcant (“%c¢”, &var);

— scanf (“%d”, s&var);

— scanf (“%£", svar); TeEAEOTAC
— scanf (“%5e”, &var); dleuBuvonc
— scanf (“%s”, &var);




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[I‘Iapdéswua _ J

AWOE Eva XapakTipa: A
O ASCII kwdIkdE Tou Yapaktipa A gival 65

#include <stdio.h>
malin ()

{

char ch;
I neT (“Aloe 0 XosanThoe: YL
geant Mec”, &ch);

printt (“Yn0 ASCIT ®a@d Lo TOU JUpEEThem: %
glvet 2d\n"y ghjs




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[I‘I POTAOELC . J

e [lpotoon elval pio MANPNES EVIoAn mou
nPooOLoplleL TNV EKTEAECN €VOC
OUYKEKPLULEVOU EPYOU

* To teAoc KaBe mpotaonc mpoobLoplleTal LLE TO
EAANVIKO EPWTINUATIKO

npotaonl;

e JUvBeTNn MpoTaon: Eva CUVOAO TTPOTACEWY

TIOU TEPLKAELOVTAL O aYKUAEC ({})
{npotaonl; npotaon2; mpotaocn3;}




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[Katrwop'tsq NPOTACEWV _ J

* AfjAwong
Int nums
KAAong ouvaptnong
printf{*Hellp world™];
EAEyXOUL pONC
1f (a>b) then a else b;
AvaBeonc
nmuim=2.4;
2uvBetn

{num=max(12,13);

PrEARLE (“hum = Rdwn®, numl )




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[I‘I POTAOELC MPOETEEEPYOOTN * J

* EbkEC mpotaoelg (bev tTeAewwvouy o€ ;)
» EkteAoUv kamola eneéepyacia mpLyv In
HLETAYAWTTION
* [Mpotaon cupnepiAndng
#include <stdio.h>
$¥include **sbtring.h”
* [1pOTOON POKPO-OVILKATAOTOONC
#define PI 3.141592654




MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[I‘Iadevaua _ J

* Na ypad)a npoypauua nou va draPfaleL duo
aKEpaLouq Ao TO MANKTIPOAOYLO KaL OTN GUVE}(ELCI

TURWVEL TO aBpoloua, Tn dladopd, TO YIVOUEVO,
INALKO KoL TO UTTOAOLITO TNG Olaipeonc

Dwzge 2 akeraious (xwrismenous me keno):

#include <stdio.h>
volid maint)

{

int gl., a2z
printf (“Dwse 2 akeraious (xwrismenous me Keno):

scanf (“%d %d",&al, &a2);

printf (“To athroisma einail %d\nH diafora einai %d\nTo
ginomeno einai %d\nTo piliko einai %d\nTo
vpololpo elnai %dwn”, al+az2, al-az, al*az,
al/az, al%az2);

J’f);
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MpoypaupuaTtiopog HY kal YnoAoyloTikn ®uaoikn

[I‘Iapdéswua _ J

L

Na ypadel npoypauua nou va dlafalel amod 1o

AN Krpo?\owo EVO TIPAYUOTLKO aplBuo mou

avTLoTOLYEL oTn Beppokpaoia og Pabuovc Qapevarr
KoL VoL T HeTaTpemnel o Pabuoic KeAolou pe Baon
tov tomno C=(5/9)*(F-32)

#include <stdio.h>
vold main()

{

float F;
printf (“Dwse thermokrasia se Farenheit:

SEADTI#AS T m ) 2
printf (“H thermokrasia se bathmous EKelsiou einail %£”,

(B 0780 % (F=327) 5

Ff);
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