EIZAFQrH TON NPOIrPAMMATIZMO
EpyaoTrpio 8: MNoAudidoTarol MNMivakeg kal Auvapikr) Aéopeuon Mvrung

EPIrAXTHPIO 8:
MoAudidoTarol MNMivakeg kal Auvapiki Aéopeuon Mviung

2T0 €PYACTAPIO AuTO Ba PeAeTACOUNE TOV TPOTTO PE TOV OTToio opifoupe oTnv C TToAUdIdOTATOUG
Tivakeg Kal Ba doUpE TTWG YTTOPOUME VA BECUEUOUUE DUVANIKA PVAHN YIO VO dnUIoOUpYOUUE TTIVOKEG,
oétav dev yvwpifoupe KATA TN @ACN CUyypa@Ag ToU TTPOYPANUATOS TIG SIACTACEIS TWV TTIVAKWY TTOU
XpelagéuaorTe.

Aoknon 1. AididoTaTol TTiVAKES
1.1 KataokeudoTe 10 TTpdypappa t wodi m ¢ 1Tou opidel oTatikd évav Trivaka A d1aoTaoewy 6 X 10 kal

apyIkoTrolgi To oToixeio Ali J[j] TToU BpiokeTal OoTN ypauuh i Kal otn oTHAN j , cUMPWVA PE TOV
TUTTO:!

AL =i(3- 1) +](9- )

EKTUTTWOTE TOV TTivOKA KOT& YPOUMEG, ME TA OTOIXEIO KABE YPOAUMNAG XWPIoUEVA PE oThHAOYVWUOvVA
(tab).

1.2 ETrekTeiveTe TO TTPOYPOAUMA t wodi M C WOTE VA EKTUTTWVEI TOV AvACTPOPO Tou TTivakad, dnAadr)
QUTOV TTOU £XEI OTAAEG TIG YPAUMES TOU APXIKOU KAl YPAUUES TIG OTAAEG TOU apXIKOU.

O apyIkOG TTivakag: O avdaoTpoog TTivaKkag:
14678 151
56713 460
10472 674
717
832

1.3 Emrekreivete 70 TTPOYPAUMG t wodi M € WOTE VA EKTUTTWVEI TIG YPOMMES TOU APXIKOU TTIVAKO WE
avTioTpo®n oeIPa.

O apxikég TTivakag: EKTUTTWOON YPOANUWYV UE avTioTpopn OEIpd:
14678 87641
56713 31765
10472 27401

1.4 Emekreivete TO TTPOYpAPMa t wodi m € WOTE VO EKTUTTWVEI OA Ta OTOIXEIO TOU TTivaKa O€ dia
ocIpd, d1a0XiCovTag Tov e Eva «@IBoEId» TPOTTO, OTTWG PAIVETAI OTO OXNHA:

O apyIkOG TTivakag: «P160€IdNG» EKTUTTWON TWV OTOIXEIWV:
14678 146783176510472

56713

10472
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Aoknon 2: Auvapikr) 6éopeuon JVAUNG yia JovodIAoTATO TTiVAKa

2.1 KataokeudoTte 1o TTpOypauua array. ¢ mou va Olafdédel amdé tnv €icodo tn didoTaon £vOg
MovodidoTaTou TTivaka akepaiwy (EoTw N), va deopelel xwpo N BEoewv duVAUIKG Kal ETTEITO VO TOV
apyIkoTrolgi diaBadovTag atrd TNV £i0000 aKEPAIOUG apIBUoUG.

Auvapiki déopguon PVAPNG VIO HOVOBIACTATO TTiVOKA.
2uvaptnon voi d *mal | oc(unsi gned int size)

Xpnon:
TA *p; [l AfAwon evéc delktn oeg otolxela tUmou TA
p = malloc(N * sizeof(7T4)); /Il Aécusuon pvAung yia N ctolxela tUmou TA

H mal | oc emoTpégpel NULL o€ TrepiTrTwon atrotuxiag dEoPEUoNG TNG AITOUPEVNG UVAKNG.
ATtrodéopeguon HVAMNG VIO SUVANIKA SECUEUMEVOUG TTIVOKEG.
2uvaptnonvoi d free(void *p)

Xpnon: free(p);
étou p eival OeikTng o€ BEoEIG PVAUNG TTOU £X0UV OeOUEUBET DUVANIKA.

Ortav xpnoiyotroiouvtal ol cuvapTthoelig mal | oc() kai free(), TpETEl va yiveTal cuuTTEPIANYWN TOU
apxeiou emikeaAidag st dl i b. h.

EKTUTTWOTE Ta OTOIXEIO TOU TTIVOKO O€ Hid YPaUM XWpPIoPEva e oThAoyvwuova (tab).

2.2 KataokeudoTe TO apxeio i nput . t Xt 10 o1roio va TepIExel N+1 aképaloug apiBuoug wg €Eng: O
TIPWTOG APIBPOG cival To TTARBOG Twv OToIXEiIWY (N) Kal aKOAOUBOUV OI N aKEPQIOI XWPIOUEVOI JE KEVA.

2.3 EkTeAéoTE TO TTPOYPOUMG ar r ay pe avakatelBuvon €106dou atrd To apxeio i nput . t xt .

2.4 ETrekTeiveTE TO TIPOYPAUNG OAG, WOTE VA EKTUTTWVETAI O HECOG OPOG TWV OTOIXEIWV TOU TTiVAKA.
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Aoknon 3: Auvapikr déopeuon PvAung yia diIdIAoTATo TTiVaKa

3.1 KataokeudoTe 10 TTPOYpaUMa mi nes. ¢ 1ou va diaBddel ammd tnv €icodo TIg dIaoTACEIG VoG
0181a0TaTOU TTiVAKA XOPAKTAPWY (€0TW N X M), va deopelel Xwpo N X MBEéoewv duvapikd Kal ETTEITA
va Tov apxikotrolei diafddovtag armd TNy €i0080 XAPOKTHPEG.

Auvapiki déopeguon pvApng yia dididoTaTto Tivaka didoTacns Nx M

TA **p;
P = malloc(N* sizeof (74 *));
for (i =0 ; i <N; i++)

p[i] = malloc(M* sizeof (T4));

Atrodéopeguon HVAMNG YIa duvapikd deopeupévo Trivaka Nx M

for (i =0 ; i <N; i++)
free(pl[i]);
free(p);

3.2 KataokeudoTe TO apxeio m nes.txt Tou avamoapioTd Ta Oedopéva €vog vapKoTTediou.
2UYKEKPIYEVA, OTNV TTPWTN YPAUMNA Tou apxeiou uttdpyouv ol diaoTdoelig Tou vapkoTrediou (N kai M
KAl JETG aKOAOUBOUV YPOUMA-YPOUMA Ta TTEPIEXOMEVA TWV KEAIWY, TTOU €ival O XapakTApag ‘.’ otav
Oev UTTAPXEl VAPKN KAl O XOPOKTAPAG * * ' OTav UTTAPXEl VAPKN.

3.3 Emekreivete 10 TPOYpPOUUd 0AG, WOTE VA EKTUTTWVOVTAI TA TTEPIEXOMEVA TOU TTiVOKO TTOU
olaBaoTnke. EKTEAEOTE TO TTPOYPANMPO OOG UE avakaTelBuvaon el06dou atd To apxeio ni nes. t xt .

3.4 ETmrekteiveTe TO TIPOYPAPMO OOG, WOTE VO EKTUTTWVETAI MIO TPOTTOTTOINUEVN HOPQI TOU
vapKoTTediou, OTnV OTToIa, OTA KEAIA TTOU UTTAPXElI VAPKN va gugavidetal TTdAI To “ * 7 | evy oTa KeAIG
TTOU Bev UTTAPXEI VAPKN VA QaiveTal £vag apiBUOg TTou Oeixvel 0€ TTO0A YEITOVIKA KEAIG UTTAPXEI VAPKN.
2av YEITOVIKA BewpouvTal OxI HOVO CuveEXOPEVA OpICOVTIa il KATOKOPU@A KEAIA, AAANd Kal ouveXOUEVD
o¢ dlaywvia katevBuvon. MNa TTapddeiyua, yia To vapKoTTESIO TToU €idape, Ba TTPETTEl va eu@avideTal n
£€000¢:

13*2
2**3
*4*2
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MNAPAPTHMA: Aroo@aAudtwaon mrpoypapudtwy (Mpdén 3")

210 gpyaoThpia 3 Kal 4 gixaue ava@epBei 0TA CUVTAKTIKA Kal Aoyikd AdOn TTou ptropei va €xouv Ta
TTPOYPAUHATE POG. ZTOV TTPOYPAMMATIONO UTTAPXEl Kal éva aKOWa onpavTikd €ido¢ o@aAudtwy, Ta
AGOBn diaxeipiong pvApng. H utrapén Toug otn YAWOoOoO TTPOYPAPPATIONoU C ogeileTtal, o PeydAo
BaBud, otnv eAeubepia TTou diveTal OTOV TTPOYPAUMATIOTH HECW TWV OLIKTWYV, éva TTOAU 10XUPO
EPYOAAEiO, TTOU OPWG TTPETTEI VO XEIPICOPAOTE PE TTPOCOXH. ZTO ONUEPIVO epyaoThpio Ba douue T
evvooupe OTav avagepOuacTte o€ o@AAuaTa dlaxeipiong PVAPNG, KABWGS Kal TTWG PTTOPOUUE va Ta
avixveUoupe Kal va 1o OlopBwvoupue pe Tn PBonrBeia Ttou debugger gdb, tou ocuvhBwg eivai
EYKATEOTNHEVOG 0€ CUOTAATA Unix/Linux.

Z@aApara dlaxeipiong HVAUNg

‘Eva o@dApa diaxeipiong PvAUNg ouvhBwg To CUVOEOUPE OTO MUAAG WOG ME TNV EPQAVICN TOu
MNvoupaTtog “Segnent ati on Faul t” (| evog TTapaBupou yia TO KAEIOINO TOU TTPOYPAUUATOS AV TO
TpEXoupe péoa atrd 10 Dev C++). [evikd, Ta o@AAPATA dIAXEIPIONG MVANNG £XOUV VO KAVOUV UE TO
AavOBaouEVO XEIPIOPO KATTOIAG TTEPIOXAS TG MVAMNG, TTOU €VW VOWICouue OTI TTEPIEXEl KATI (TT.X. évav
Tivaka) Kal TTPOCTTEAAUVOUNE QUTEG TIG BECEIC PVARNG oav auTd TO KATI va ATAV €KEQ, TEAIKG Oev
UTTAPXEI QUTO TTOU VOMICOME.

To o cuvnBiopévo o@aAua dlaxeipiong PVAUNG €ival va TTPOCTTEAACOUNE TO TTEPIEXOPEVO €VOG
0¢eikTn, Xwpi¢ autdg va deixvel oe deoueupéveg BECEIC PVANNG i va TTPOOTTEAdCOUNE BECEIC UVAUNG
TTEPQA OTT' QUTEG TTOU £XOUNE deoEUOEl. Ag SOUNE KATTOIO OXETIKA TTapadeiyuara.

#i ncl ude <stdi o. h>

mai n() {
int *p;
*p = 10;
}

2T0 TTPONYOUUEVO TTAPAdEIyUa, TTPooTTaBoUlpne va BAAouue oTIC BECEIG UvAUNG TTou BEixvel 0 p Tov
apIBuo6 10. Ouwg, dev €xouue deopeloel XWPO, OTOV OTToi0 Ba deixvel TO p, IKAVO va XWPEDE Evav
aképaio. Apa, TO TTPoNyoUuEVO TTapddelyud, Katé TTaoa TTavotnTa, Ba Kavel segmentation fault.

#i ncl ude <stdi o. h>

mai n() {
int array[10];
array[ 10] = 5;

}

Edw, mnyaivoupe kai TpootreAalvouue Tnv evoékaTtn BEon Tou TTivaka array, evw O TTivakKag EXEl
MOvo 10 Béoeig (BupnBeite 611 N TpwTn B€on evog Trivaka gival n 0). Av Kal auto gival éva TTPoQavES
AGBoG diaxeipiong YVARNG, TTPOCTTOBNOTE va TPEEETE TO TTPOYPAPUA. H ekTéEAeON Tou £yive ouaAd; Mari
TOTEVETE OTI CUVERN AUTO;

Evw €ival eQIKTO n avixveuon Twv OQaAPATWY dIaXEIPIONG MVAMNG VA YiVEl HE EEAVTANTIKA IXVNAAGTNON
TOoUu KWOIKA Kal xprion pri nt f, o TpO1TOG¢ QUTOG €ival TTOAU avaTTOTEAEOUATIKOG KAl KOUPOOTIKOG. T
autd TO AOYO, GAANG Kal yio TNV €UKOAOTEPN avixveuon Kal Twv Aoyikwv AaBwv oOTa OTToia
avoQepBdnkaue oTo egpyaoTipio 4, Ba OdoUue 0OTn ouvéxela TIWG OoUAelel €va  gpyaleio
ammoo@aAudrwong (debugging), o gdb To gpyaAcio autd Ba kavel TNV avixveuon kai 1n 16pBwWonN Twv
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AoyIKWV AaBwv Kal Twv oQoApdTwy diaxeipiong JvAUNG TTOAU TTIo €UKOAN, evw Oev Ba artraitei va
TTEIPAGOUME TOV KWIAIKA yia TNV icaywyn pri nt f.

O debugger gdb

O debugger gdb ¢ival eykateoTnuévog ota cuoTAuata Unix kal Linux tng oxoAng. lMNa va Ttov
XPNOIUOTIOINCOUE, Bivoupe oav TTAPAPETPO TO —g3 KATA TN METAYAWTTION TOU TTPOYPAUMATOG, TT.X.

gcc —g3 -0 my_prog ny_prog.c

pdoovtag gdb ./ nmy_prog &ekivd n ektéAeon Tou debugger, oTroTE KAl gu@AvIiCeTal Wia ypapun
evioAwv. Or emAoyéG TTou £xoupe oTn OIABeon Pag gival ol €€NG (OTIG TTAPEVOETEIC avaPEépovTal Ta
OUVTETUNPEVA OVOUATA TWV EVTOAWY):

break évopa_ouvéaptnong (b)

Me autil TNV €vToAn, N ekTéAeon Tou TTPOYPAUPATOS Ba avaoTaAsi étav yivel n TTPWTN eKTEAEON TNG
ouvdptnong tmou kabopicape. Av ypdyouue T.X. b mai n, 161€ n ekTéAEon TOU TTPOYPANMATOS Ba
avaoToAei auéowg POANIG auTd EEKIVAOEL.

break ypapph (b)

Me autr) Tnv evioAn, BéToupe éva onueio diakoTg (breakpoint) oe CuyKekpIuévn ypauurf, oTréTe N
EKTEAEON TOU TTPOYPAUMATOS Ba avaoTaAei HOAIG O EAeyXOg @TACEI OTR YPAWMN TTou dwoaue. Ta
breakpoints dev uTTOopoOUV va PTTOUV € YPAUMEG TTOU €ival KEVEG 1 €xouv pévo oxOAia. H eioaywyn
TOUAAxIOoTOV €vOG breakpoint cival ammapaitntn, yoTi aAAiwg &ev Ba PTTOPECOUNE VO EKTEAECOUE
BNUATIKA TOV KWAIKA pag.

run épiopa; épLopa, ... Spropa, (r)

A@oTou €xoupe BdAel TouhdxioTtov éva breakpoint, divoupe auTh Tnv €vioAf yia va &EKIVAOEN N
EKTEAEON TOU TTPOYPAMMATOC (UEXPI VO QTACEI OTO TTPWTO breakpoint). Av 1O TTPOYPAPKA HOG TTAIPVEI
opiopata ammd TN yPAUMN eVIOAAG, Ta divoule 5w, AANIWG YPAPOUUE ATTAG T .

step (s)
Otav n ektéAeon TOU TTPOYPAMPMOTOG €XEl AVOAOTOAEI, PTTOPOUME VA CUVEXIOOUUE TNV EKTEAEON
BnuaTikd, dnAadn va ekTeAgiTal POVO pia ypauuh KwdIka KABe @opd. Me Tnv evioA S ekTeAEiTal N
TPEXOUCQ YPAUMA KWOIKA, evw av auTh eival n KAAon KA&tola ouvdptnong, 0 €AEyX0G UETOQEPETAI
EVTOG TNG.

next (n)
To idlo pe TNV s, Pévo TTOU AV CUVAVTACElI ouvdapTnon TNV eKTEAEl OAOKANPN Xwpig va utrel péoaq,
OTTOTE O EAEYXOG METAPEPETAI OTN YPAUMA KWAIKA PETA TNV KARON TNG ouvdpTnong.

finish (f)
Me auTi TNV evTOAN eKTEAEITAl PEXPI TEAOUG N TPEXOUCQ OUVAPTNON Kal N Bnuartikr eKTEAECN ouveXiCel
MEOQ OTAV oUVAPTNON TTOU TNV KAAECE.

print map&otaocn (p)

Me auti TNV €vioAf, gu@avifeTal n TIUA TNG TTAPACTACNG TToU divoupe, e BAon TIG TPEXOUCEG TIMEG
Twv PeTaBANTWY. H TTapdoTacn PTTopEei va eival KATI TTEPITTAOKO, OTTwG ar r ay[ x] +y, A amAd pia
METOBANTA TT.X. Y R array[ 2] .

continue (c)
H ekTéAeon Tou KWAIKA ouveXICETAI KAVOVIKA XWPIG BNUOTIKN EKTEAECT.
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backtrace (bt)
Mag eu@avifel Tn oToifa Twv ouvapticewv. Me auTtrp TV €VTOAr], HUTTOPOUPE va SOoUPE TToIx
ouvdapTNon KAAEOE TNV TPEXOUCO CUVAPTNON, TTOI0 KAAECE QUTH KATT.

quit (q)
2TapaTd n ektéAeon Tou gdb Kal ETTIOTPEPOUNE OTN YPAMMI EVTOANG.

Mépa ammd TIC TTpo@aveic €ukoAieg Tou Trapéxel évag debugger, av XelpioToUue OCwoTd TIG
TIPONYOUUEVEG EVTOAEG, €XEI KAl TN duvATOTNTA VO POG dWOEl UTTEPTTOAUTIMEG TTANPOYOpPiEg, OTaV TO
TTPOYPAPKA pag kKavel segmentation fault. Ag To doUue auTd pe Eva TTapddelyua.

#i ncl ude <stdi o. h>
mai n() {
int p[] = {10, -1, 8, 6, 9, 13, 0, -9, 6};
int count =0, sum=20, i = 0;
do {
if (pli] >0) {
count ++;
sum += p[count];
}
i ++;
} while (1);
printf("There are %l positive nunbers with sum %\ n", count, sun);
}

To TTponyouuevo TTPOYpPAPUa TTpooTTabei va peTprioel Téoo! apiBuoi oTov TTivaka p gival BeTIKoi Kal
va uttoAoyioel To dBpoloud Toug (TrapatnpnoTe 6T To PEyeBOG Tou TTivaka dev gival KOBOPIOUEVO HE
dueco TPOTTO).

Tpéxovtag autd 10 TTPOYpPaAUUa, apyd n ypriyopa Ba pag dwoel segmentation fault. Ag Tpé€oupe
Aoitrév Tov gdb yia va pag fonBnRocl.

ApXIKE, ETAYAWTTICOUE TO TTPOYPANMO YPAPOVTOG

gcc —g3 -0 ny_prog ny_prog.c

OTTOU NY_pr og. ¢ TO OVOUA TTOU £XOUNE BWOEI OTO OPXEIO PE TOV TTNYQIO KWAIKA.
Mpdooupe gdb ./ nmy_prog vyia va apxioel n ektéAeon Tou gdb.

Twpa dev €xouue TTapd va dWOOUNE I Kal va agrjooupe Tov gdb va Tpégel To TTpdypaupa. Kamola
oTiyun Ba pag dwaoel éva Prvupa Tou 8a poiddel e autod

Program recei ved signal SIGSEGVY, Segnentation fault.
0x080483ac in main () at ny_prog.c:7

7 if (pli] >0) {

T0 omoio pag Aéel 6x1 pévo OTI uTpée segmentation fault, aAAd kol o€ TTOI00 YpAUURA TTOIOG
ouvdptnong (in main () at my_prog. c:7) euavioTnke, EVW TUTTWVEI KAl TO TTEPIEXOMEVO QUTAG

g ypapungif (p[i] > 0).
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Ométe, o gdb pag Borbnoe va avixveuooupe TToU cupBaivel autd 1o AaBog diaxeipiong pvApng. Ag
OoUuE TTWG UTTOPEI va pag Bonbroel va 1o S10pBUWCOUE.

MapatnpAoTe OTI N EKTEAECN TOU TTPOYPAUMOTOG Bev £xel oTapaTtAoel. O gdb ptropei akdua va dexTei
EVTOAEG. AUTO onuaivel OTI UTTOPOUME VA TOV PWTACOUME YIO TIG TIMEG OTTOIOCONTIOTE WETARANTAG
BéAoupe.

A@oU Mooy, 10 TTPORANuUa éyive otn ypauu if (p[i] > 0), ag emkevipwBouue oe 60eg
METABANTEG TTEPINAPBAVEL.

p pli]
Cannot access nenory at address Oxbf 8de000

Apa 10 p[i] avagépeTal o€ KATTOIA TTEPIOXN TNG MVAMNG OTnV oTroia dgv éxouue TTpdofacn, dpa
owoTd To TTPOYPAUNA pag ékave segmentation fault. Zuvettwg, autd onuaivel 0TI €xoupe Byel EEw atTd
Ta 6pia Tou Trivaka p. Ag doUupe TToU €xouue PTAOE!

p i
$3 = 1279

To $3 Oev mpémel va oag amracyoAei. Autd TTou pag evola@Epel €ival n apiBuUNTIKA TIMA TTOU
ed@aviCetal, To 1279. Apa 1o i €xel tdoel oto 1279! Eival Tpo@avég 6T KATTOU PHECT OTO TTPOYPANKG
MOG éXoupe EEXAOEl VO KAVOUUE EAEYXO IO va Unv EeTTepvAuEe Ta Opla Tou Trivaka p. Oviwg, TToubevd
oTOoV KWOIKA pag dev eAéyxoupe av gipaoTe péoa ota opia Tou Tivaka. Aedopévou OTI O TTiVOKAG P
gival atTpoodIopIoToU PEYEBOUG, TTWG Ba avTINETWTTICOTE auTd TO TTPORANUA; AuTd NTAV APKETO YyIa VO
AeIToupynoel cwoTd TO TTPOYPANMHA. Av @Taicl Kal KATI GAAO, TTPOOTTAOACTE va TO BPEITE e TN XPAON
Tou gdb.
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