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>tnv gpyaoia auth Ba acyxoAnBoupe pe Ta Auadikd Aévdpa AvalATnong Kai pe didgopous
aAyopiIBuoug Tagivounong.

Oépa 1: Auadikd Aévdpa AvalATnong

Oépa 1a. Eicaywyn Tipwyv o€ Auadikd Aévdpo AvalnTnong

KataokeudoTe 10 Auadiké Aévdpo AvalATnong To OTTOI0 TTPOKUTITEI aTTd TNV €l0aywyr] Twv
TiHwv 27, 59, 21, 38, 54, 63, 8, 70, 15. O1 TiPéG €10AyOVTal PE TNV TTAPATTAVW OEIPd, Wi KGBe
@opd.

To Auadiké Aévdpo AvaliTnong TToU TIPOKUTITEI Eival TO €ENAG:
27
15

54 70

Otua 1B. Alaypaen TIHwV o€ Auadiko Aévdpo AvalnTnong
‘EoTtw 10 TTapakdTtw Auadikd Aévdpo AvalrTnong.

38
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8 27 54 70
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>xedidote 10 Auadiké Aévdpo Avalntnong TTou TTPOKUTITEl av diaypagei n pia amd 10
mrapatrdvw Auadiké Aévdpo AvalAtnong. YTTapxel hévo Evag TPOTToG yia va yivel n diaypagn)
NG pidag;
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H diaypa@r] evog kKOpPou tTou £xel Kal Ta dUo TTaidid Tou (6TTwG gival oTnV TTEPITITWON JOG O
KOuBog pifa Tou Auadikou Aévopou AvalAtnong Tou OEuartog 1a) TTPAYUATOTIOIEITAI PUE TNV
QAVTIKATAOTOON TOU KOUBOU TToU TTPOKEITAI VO dlaypa@Ei €iTe aTTd TOV KOUPBO WE TN PEYIOTN TIUA
atrd To apIOTEPO UTTOOEVOPO €iTE aTTO TOV KOUBO e TNV eAGXIOTN T aTTd TO 6£€16 UTTOOEVOPO
TOU KOUBOU TTOU TTPOKEITAI VO OIOYPOQE.

‘ET0l, utropouue va €xoupe dUo tBavd atroTeAécUaTA:

N 0N
/N /NN
. LN/

Oépa 2: YAotroinon ocuvaptioewyv og Auadika Aévopa AvalnTnong
OcwpnoTe Tov akOAouBo opioud TNG doung evog Auadikou Aévdpou AvalATnong:

typedef struct BSTnode *node;
struct BSTnode {

int key;

node left;

node right;

b

Oépa 2a. EKTUTTWON TWYV TIHWYV TWV KOUBWV o€ post order ocipd
MpdwTe Yo avadpouiKA ouvapTnon o€ YAwood TTpoypPauPaTIopoU C pe TTpdTuUTIo
void printKeys_postorder(node current)

N OTToia VO TUTTWVEI TIG TINEG TwV KOPPBWV evog Auadikou Aévdpou AvalAtnong, yia ava
ypauun, o€ post order diatrépaan.

2TOV KWOIKA, TTPIV aTTd TOV OPICUO TNG GUVAPTNONG TTIPETTEI VA TTEPIAAMBAVETAI N EVTOAT
#include <stdio.h> yia Tov opiop6 Tng oTtaBepric NULL.

O kwdIKag TNG ouvapTnong eival o e€AG:

void printKeys_postorder(node current)

{
if (current == NULL)
return ;
printKeys_postorder(current —> left) ;
printKeys_postorder(current —> right) ;
printf("%d\n", current -> key);
}
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Ofpa 2B. EKTUTTWON TWV TIMWYV TWV KOUBWYV TTOU gival JEYAAUTEPES ATTO HIA
dedopévn TiuN

pdwTe pIa avadpouIK GuUVAPTNON 0€ YAWO OO TTPOYPAUUATIGNOU C Je TTPOTUTIO

void greater_keys(node current, int value);

N OTToix VA TUTTWVEI OAEG TIG TIUEG TwV KOPPBwWYV evog AuadikoU Aévdpou Avalrtnong TTou eival
MEYOAUTEPEG OTTO TNV TIPA TNG METABANTAG value.

2ToV KWOIKA, TTPIV aTTd TOV OPICUO TNG GUVAPTNONG TTPETTEI VA TTEPIAAMBAVETAI N EVTOAT)
#include <stdio.h> yia Tov opiop6 Tng oTaBepric NULL.

O kwdIKag TNG ouvapTnong eival o e€AG:

void greater_keys(node current, int value) {
if (current == NULL)
return;
greater_keys(current->right, value);
if (current->key > value) {
printf("%d\n", current->key);
greater_keys(current->left, value);

Oépa 3: AAy6piBuol Tagivopnong

Ofpa 3a.
E&nyeioTe 1010 €ival TO ATTOTEAECUA TNG EKTEAEONG TNG TTAPAKATW CUVAPTNONG:

int f (const int a [ ], const unsigned int length)

{
unsigned int i;
intresult=1;

for (i= 0; i < length-1; ++i)
if (a[i+1] < a[i] )

result = 0;
if (result ==1)
return 1;
else
return 0;
}

H mrapamdvw uAlotroinon &ev eival n kKaAutepn duvarr. E&nyeioTe yiati kai uAoTroigioTe pia
atrAolaoTePN Kal TTI0 atTodoTIKY £€K&00T) TNG.

H ouvdaptnon emoTpépel 1 edv Ta oToixeia Tou mivaka af ] €ival oe augouoa oeipd EVW
emoTpépel 0 edv Ta oToIxeia Tou TTivaka a[ ] dev gival o alEouoa oegipd.
Agv atroTeAei TRV MO0 A1TodOTIKA UAOTTOINGN YIa U0 AGyOUg:
¢+ Alatpéxel TTAVTOTE OAOKANPO TOV TTiVAKQO TTPIV VO OAOKANPWOEI TNV EKTEAECT] TNG
KOl va ETTIOTPEWEI TO OTTOTEAECUA TNG, EVW CGE TTOAAEG TTEPITITWOEIG Eival duvaTov
va OAOKANPWaEl TNV €KTEAECH TNG vwpIiTEPA, WOAIG dnAadn avixveuoel OTI Ta
aToixeia Tou Trivaka a[ ] dev gival g aufouaa oeipd.
¢ To TeAeutaio P€EPOG TNG gival eVTEAWG TTEPITTO. XPEIAZETAl ATTAWG VA ETTIOTPEPEI N
ouvdptnon tnv Tiyn 1 A Tv TipnA 0.
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Mia 1m0 a1TAr Kal ammodoTikA £€KO0an TNG TTaPATTAvW ouvdpTnong eivai n EAG:

int isAscending (const int a [ ], const unsigned int length)
{
unsigned int i;
for (i= 0; i < length-1; ++i )
I/ Eav TO £TTOPEVO CGTOIXEIO Eival HIKPOTEPO ATTO TO TPEXOV OTOIXEIO, TOTE O TiVAKAG HEV
Il eival og adEouoa o€Ipd KAl UTTOPOUNE VA ETTICTPEWPOUNE 0 dueca, XWpPig va XpEIddeTal
Il va ouvexioTei n ektéAeon Tou Bpdyxou for
if (a[i+1] < a[i])
return 0;
return 1;

}

Oéua 3.

‘EoTtw o1 mpétTel va Ppoupe Ta 1000 o akpid trpoidvTa ammd pia pn tagivounuévn Aiota
TIHWV TWV TTPOIGVTWY TTou TTEPIAaPBAveEl 107 OloQopeTIKA TTPoidvTa. [MpoTeivovtal o1 duo
TTaPaKATW aAyopIBuol;

1% AAyépiBuoc: EmravéhaBe 1000 @opég oeipiakn avalntnon (UE YPOPUIKY TTOAUTTAOKOTNTA
O(n)).

2°° AAyOpIBuog: Metatpéwte Tn AioTa o€ éva Trivaka (TTOAUTTAOKOTNTA O(N)) Kal 0T CUVEXEIX
TagivounoTe Tov Trivaka (TToAuttAokéTnTa O(nlogn)) kai emAEETE Ta TTpwTa 1000 TTPOIGVTA.

Molov ammd Toug dUO TTPOTEIVOUEVOUG OAYOPIBUOUG Ba TTPOTINACETE va XPNOIUOTTOINOETE
Bewpwvtag 6T n TpootéAaon 100 cuveXOuEVWY TTPOIOVTWY OTN Wn Tagivounuévn Aiota
arraitei 0.1 msec ka1 611 N Tagivopnon 100 mpoiéviwy atraitei €mmiong 0.1 msec; O xpdvog yia
TNV avAKTNON TWV TIJWY TWV TTPOIOVTWYV Bewpeital aueAnTéog.
O mapdyovtag KAINAKwonG (C=XpOvog EKTEAEONG/TTOAUTTAOKOTNTA) VIO TN YPOAUUIKA avalATnon
0.1
giva: — =0.001.
100

O mapdayovTag KAINAKwaoNG (C=xpovog eKTEAEONG/TTOAUTTAOKOTNTA) yia TNV Tagivounon eivai:

0.1 = 0.1 =0.0005.
10010og100 200

O OUVOAIKGS XPOVOG EKTEAEGNS Vi Tov 1° AAy6pIBuo eivar: Tx=0.001*10"*10°=10"msec n
107sec.

O OUVOAIKOG XPOVOG eKTEAEONG YIa TO 2° ANYOPIBUO aTToTEAEITAI ATTO TO XPOVO TNG YETATPOTTAG
NG AioTag o€ Trivaka, TTou ivai: Tg:=0.001*10"=10"msec  10sec Kai To XPOVO TToU ATTAITEITAl
yIa TNV Tagivounon Tou Trivaka: Tg,=0.0005*10"*1og(107)=35*10’msec 1} 35sec.

Mpogavwg, Ba TpéTel va emAEoupe To 2° AAyOpIBuo.

Oépa 4: Auadikég Zwpog

KataokeudoTe Tov Maximum Auadikd Zwpd TTou TTPOKUTITEN ATTd TNV EI0AYWYN TWV TIHWV 27,
59, 21, 38, 54, 63, 8, 70, 15. OI TIYEG EI0GYOVTaI PE TNV TTAPATIAVW OEIPd, Hia KABE @opd, v
n 1B16TNTa ToU cWPOU diaTnpeiTal eTA aTTd TNV eloaywyn KABe véag TIUAG.

O Maximum Auadikdg Zwpdg TTou TTPOKUTITEI €ival 0 €ENG:
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Oépa 5: O AAyopiIBpog Tagivopnong Heapsort

Oféua 5a.

‘EoTw £€vag Tagivounuévog Tivakag. ATToTeAEl auTog o TTivakag éva min-owpd (min-heap);
Nai. Apou A[1] £ A[2] < ... < A[n] kai agou parent(i)<i (6tav i>1), 1ox0el 611 A[parent(i)] < Ali]
yla KGB¢ i>1. ETropévwg, o mivakag A €xel Tnv min-heap 1816TnT10.

Oépa 58.
MeTaTpéyTte Tov Weudokwdika TnNG ouvdptnong MAX-HEAPIFY Ttou BiAiou Al0 €101 WoTe va
MV TTEpIAauBavel TV avadpopikh KAon Tng ocipdg 10.

H pun avadpouikn poper NG MAX-HEAPIFY eival n €gng:

MaxHeapify _non_recursive(A, i)
| < Left(i); r <= Right(i);
n < heapSize[A]
while true do
if (I = nand A[l] > Ali])
then largest < |
else largest < i
if (r < n and A[r] > Allargest])
then largest <— r
if largest = i
then return
else Afi] <> Allargest]
i <—largest

Oéua 5y.

Agi€te OTI N TTOAUTTAOKOTNTA XPOVOU €KTEAEONG TOU Heapsort yia Tn XeIpoTEPN TTEPITITWON gival
Q(nlgn).

‘EoTw OT1 N apxIKr katdoTaon Tou Trivaka A gival n €¢Ag:

Al1...n] = <n, n-1, ..., 3, 2, 1>. Téte n ouvdptnon BUILD-MAX-HEAP &¢ Ba aA\&&el kaBdAou
Tov A. KdBe @opd duwg 1Tou Ba ekTeAgital n evioAr) evaAlayng A[1] <> Ali], To A[1] Ba atrokTd
Mia Tipr mou n ouvapTtnon MAX-HEAPIFY Ba mrpértrel va JETOKIVED g€ €va QUAAO Tou cwpoU.
‘Eto1, kdBe MAX-HEAPIFY Ba amaitei O(Igk) BrAuata, omou k ecivar o tpéxwv apiBuédg
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n
oToIxEiwv 0T0 OWPS. ETTopévng, yia TIG TIPWTEG '75—' emavainueig, n MAX-HEAPIFY atraitei

c-lgn BAuara, yia kamolo ¢ = 1. Apa, n ekTéAeon Tou aAydpiBuou Heapsort amaitei
n
TTEPICOOTEPA ATTO [E—‘-Cig N PBAuaTa Kal ETTOPEVWG N TTOAUTTAOKOTNTA XPOVOU €EKTEAEONG

Tou Heapsort yia Tn X€1pOTEPN TTEPITITWON Eival Q(n Ig n).
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