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Evotnteg 3 & 4: Aévopa, XOvorho & AeEikd
AoK1GEIS Kol AVGELS

Aoknon 1
I'payte pio avadpopikn cvvaptnon mov o maipvel o¢ mapduetpo €va deiktn otn pila evog
dvadkoV d€vopov katl Ba emotpépetl To Pabud Tov drateTaypévou d£vOpov (dNAdN To HEYLGTO

nA00¢ madiov petad Tov kOpuPov tov dévopov). Ilowd eivar n ypovikn TOAVTAOKOTNTA TOL
alyopiBpov cog Kat yiati;

Avon

int TreeDegree (struct node * r) { // extelei petadiatetaypévn d1doyion tov dévapov
intld, rd, deg = 0;

if (r == NULL) return 0;

Id = TreeDegree (r—Ic); // vmo)éyioe 1o péyicto Badud 610 aploTEPd VIOIEVSPO
rd = TreeDegree (r—>rc); // vroréyice 10 péyioto Pabud oto 8&&16 vVIodévdpo
- > if (ro>lc!'= NULL) deg++; // vroroyioe 1o Baduéd tov r, o onofog Oa eivar 0, 1 4 2
Visit L if (ro>rc!= NULL) deg++;

return max{deg, Id , rd }; // enéotpeye 10 péyioto petalv tov Baduov tov r Kat
// tov Babpdv Id kot rd tov aprotepov kat 3100 vTodEVEpov,
// avtictolya

}

Xpovikn IMoivmhokotyra: H TreeDegree() ektekel d1doyion 6to 0£vOpo Kot yio kabe koppo vroroyilet
o0, Tadld Exel o kopPoc. Apa, M ypovikny moAvmiokdtnta givar O(n), 6mov N givar to TANBog TV
KOUP®V TOL 0EVEPOVL.

Xopwn IMorlvrhokotnre: o kébe avadpouiky kKAfon, dnuovpyeitar otn uviun va activation record
Yo TV amobNKeLoN TOV TOPOUETP®Y KOl TOV TOTIKOV HETAPANTOV Tov ottypotumov g TreeDegree()
mov evepyomoteitoan pe v kAnomn. Kdébe ypovikn otiyun épovue O(h) «dfoeig g TreeDegree()
TV TOYPOVa EVEPYES, OTOL h givar To Dyog Tov d€vopov. Emopévac, 1 pviun mov amotteitol yio vo, tpé&et
n TreeDegree() (emmpdcbeto TG pvAung Yo v amobrkevon tov 6évdpov) ivar O(h).

Aoknon 2

Ipayte pio avadpopikr cvvéptnon, n omoia Ba £xel, ®¢ mapapeTpo, éva deiktn ot pila evog
dVad1KOD dEVEPOL OV AVATAPLETE £va (OYL OTaPaiTNTO SVAOLKO) OLATETAYREVO OEVOPO KoL
Ba emotpépetl To fabud Tov drotetaypuévoov 6£vopov (dnradn| to péyioto mtANBog TadldV pHeTa&y
TOV KOUPov tov 8£vépov). Av o Pabudc tov dratetayuévov dévopov eivar K, m ovvaptnon
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npénel va exktedeitar oe O(nk), 6mov n givar to TARbog tOv kOuPmv tov dévopov. Eénynote
MOlEG €lval 01 dloPopéC Tov aAyopiBpov mov oyedldouTe CLYKPLTIKA HE TOV OAYOplOpo mov
oyedtboate otnv Acknon 1, kabodg kot ywurli ovtég ot arrayég eivar amapaitnrteg.
Emyeipnuatoroynote yio TNV ¥povikn TOAVTAOKATNTO TOL aAyopifpov cog.

Avon
int TreeDegree(struct node * r) {
int Id, rd, deg = 0;

if (r == NULL) return O;

Id = TreeDegree(r—Ic); // avadpouikéc kinoeig yio d146y1om Tov 3£vipov
rd = TreeDegree(r—rs);
—>p = r—lc; Il Eexivovtog and 10 apiotepoTeEpPO maldi Tov kOpPov r

while (p '= NULL) { /1 drocyilovpe 6o T mOLdLA TOV T

deg++; // ko petpape moéoa givor otnv petapfintny deg
p =p—ors, // éto1 m deg oto téhog tng while mepiéyet o Babpd tov r
L 3
return max{deg, Id, rd}; // eniotpépovpe 1o péyicto petaéd Tov Baduov Tov I KAl
/I tov BaBpuodv tov apiotepod kat Tov 5e&100 TOL VTOSEVEIPOL

To pévo mov arraler eivar nVisit(). H mpooméloon tov madiov evdg koéuPov, yio va
UTOPEGOVIE VA TO WETPNGOLUE Kol va broloyicovpe to Pabuod tov, yivetar mpoomerldlovtog
TPAOTO TO OPLOTEPOTEPO TALdl TOL KOUPOL KOl 6T GLVEYELD TN AloTO TOV AdEAPIKOV KOUP®V
VTOV TOVL OO0V TPOKEILEVOL Vo Bp® To LTOAOITO IOl TOL KOUPov.

H TreeDegree() exteiei pio petoadtotetaypévn dtdoyton tov kopfov. Ia kédbe xoéufo v mov
EMIOKENTONOOTE, TO KOOGTOG Yo Vo ekTeEAécovpe Tov kKodika Visit eivar O(K), 6mov K givar o
Babpdg tov k6UPoL TOL drateTAYUEVOL dEVOPOL TTOV avamapicTaTol Amd ToV V. Apa, N GLVOMKN
noAvTlokotnta tng TreeDegree() sivar O(nk).

Aoknon 3

[Teprypayte alyopiBpo, o omoiog Ba maipvel, wg Opiopa, Evav deiktn P oe évav KOUPo evog
AMTAA-GVVOESEUEVOL dVAOIKOD 0EVOPOL Kol o eMGTPEPEL TOV TPONYOVUUEVO TOV KOUPOL GTNV
TPOOLOTETAYIEVT OLAGYLoN.

Adon:

struct node *PreOrderPredecessor ( struct node * p) {
struct node *q, *prevg = NULL;

if (pb—>parent == NULL){
print(“There is only one node in the tree”);
return NULL,;

if (p == p—oparent—Ic) // av eipot apiotepd mardi tov Tatépa pwov
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return p—parent; // o zponyodpevog otnv tpodratetaypdvn gival o TATEPOLG LOV

// axolovBel k®d1kag yio TNV wepintwon mwov o KOuPog
/] otov omoio deiyxver o p eivar de&i madi tov matépa Tov

q-= p—>parent—>|c; Il o mponyobuevoc Ppicketol 610 aplotepd VTOdEVOPO TOV TOTEPQ
prevq = p—parent; /I ot eivatl 1o de&tdtepo @OALO 6 aVTO TO VTOSEVIPO
while (q '= NULL) { /] emavaANTTIKG

prevq = q;

gq—rc; /I xateBaive npog ta de&ib

if (q == NULL) gq= prevg—Ic; // péxpt vo pym oe NULL
// av o televtaiog kOUPog mov dtécyion
// éxer aprotepd maldi, cvveyilo tnv ida
// dradikacio 6to VILOodEVOPO TOV TaLdL0V avTov

} /I 6tav Byaive and tn while, o g givar NULL xat o prevq deiyvet 6to 6e£10tepo @OAAO
// ToV 0pLoTEPOV VIOSEVOPOV TOV TATEPA TOV P
return prevgq; /] o prevq eivot emopéveog o TPONYOVUEVOC TOV P

// otV TpodioteTayUEVN SLAGYLIGN KOl TOV EMOTPEQPD

Acknon 4 (Ta&wounuéva Avadika Aévopa)

1. Ag vmoBécovpe 0Tt éva Tagvounuévo dvadikd d£vOpo amoteAgital and to kAeldid 1 g
1000. 'Ecto 611 avalnteitor to kAedl 363. E&etdote av ot mapakdtom akoAovbieg kieldidv
etvar éyxvpeg akorovbiec kOpfov mov Bo pmopovcav va mpocmerdlovial and To Yv®OGTO
adyoplOpo avalnmmong oe taivounpuéva dvadikd d€vopa.

a. 102, 352, 501, 498, 430, 444, 497, 463, 363

B.974,270, 961 ,299, 948, 298, 412, 413, 363

y. 935, 278, 347, 621, 299, 392, 358, 363
2. Zoypaoiote 10 ta&vounuéva 6évopa dyovug 5 pe khewdrd 3, 7, 9, 14, 19, 22, 26.
3. Eicdyete ta kAewdd 5, 1, 18 oto dévdpo tov Zynquatog 1.

4. Tlapovcidote T0 3EVOPA TOV TPOKVTTOVY KATA TN Otaypaen Tov kAsdowwv 10, 20, 1 kot 15
amd 10 0£VOPO TOV TPOKVMTEL LETA TIG EIGOYWYES TOL EPOTUATOC 3.

Avon
10

1. a. To povomdtt mov Oa eiye axolovOrcer o alyopOpOG R
avalNTnong TPOKEEVOL VO, EMGKEPTEL TOLG KOPPOVS NG 4 20
akolovBiog a. gaivetar oto Zyfua 2a. [Hapammpodue mTmg p R
amd 1o kKAewi 430, n avalntnon Ba énpene va cuveyicel o ?—O 15 ()25
HUIKPOTEPO KAWL Kol Oyl 6€ HEYOADTEPA, OTMOC EYIVE. P
[Mapatnpnote 011 010 ZyNua 20. to KAWL 363 givan ota 11
de€d tov 430 (mov Kataoctpatnysl v TOEVOUNGN TOV ({
0évdpov). Emopévmg, n akorovBia la. dev givar Eykvpn. (12

Iy 1
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B. To LOVOTATL oV Oa elye axoAlovOnoet

HY?240, Evotteg 3 & 4: Aoknoelg kar AVGELG

0 alyop1Opog

ava(nTnong MPOKEWEVOL Vo EMOKEPTEL TOLG KOUPovg TG axolovBioc P. ¢aivetar oTo

298 Ppioketon ot de&ld tov 299, Avto

935
va

278

Zymua 1B, IMopatnpodue mo¢ T0  KAEWL
Kataotpatnyel v tagvouncn tov dévopov). Emopévac, m axoiovBio 1P. emiong dev elvan
£yxopn.

v. To povomdtt mov Ba eiye axolovbnoet 105 974
alyopOpog avalntnong TPoKEEVOL ™ 7
emokeptel  Tovg  kOuPovg NG . 27{
axolovbiag y. paiveTon 6to Tynua 2y. \‘*501 9‘61
[Mopatmpodpe 611 10 KAEWL 299 # P4
Bpioketan ota 61 Tov 347 t0 onoio o8 299
KOTAoTPOTNYEL mv oo 43’0/ \948
tagwounong tov 6évopov. Eropévac, £ N P
ned® M akokovbic ly. Sev eivan 444\ 25.’\8\
&yopn. ;97 a12

& Vil
463 413
/’//
363 363

2. Ta dévdpa mapovcialovial GTO a p.

Zymua 3.
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3. H dwdoyikn eloaymyn tov KAEWIOV TapovctdleTol 6To Zynua 4.

Zynua 3

4. H dwadoykn owaypaen tov kAedwwv 10, 20, 1 xar 15 avanapictatol 6to oynua 5.
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