Tacivounon Zwpov



OpLoHOC Zwpou

(Ava01K0S) 6POS. GLGTOLYIO T OTTOT0L UTOPEL VO
OewpnOel wc oYedOV TANPES OLOOIKO OEVOPO
KaBe koupoc tov 0évopovu: Eva otoryelo TG cuGTOLYioC.
To 0€vopo givarl GuUTANPOUEVO  GE OAX. TOL EMITEDQL,
eKTOC 160G amd TO YOUNAOTEPO, TO OTOT0 Eivan
GUUTANPOUEVO OO TO OPIGTEPA LEYPL KATOLOV GTLEIOV.
Mia cvctoryio A TOL AVTITPOCMOTEVEL EVAV GOPO ELVOL
EVOL AVTIKEILEVO LE OVO TTEOLOL:

— 10 A.unxog, 1o TAN00¢ TV GTOLYEIMV TNC GLGTOYIOG,

— 10 A.tAnbog-owpod, 1o TANB0C TV GTOLYEI®V TOV GOPOV
amofnkevuEVa EVTOC TNC cvctotyiog A.



Op1opoc Zmpov

— H pia tov 6&vopov eivon to A[1]

— O xéuPoc 1 eivar o A[i]

— O motépag Tov kouPov I eivon o A[1/2] (Enueimon:
aKéEpala dlaipeon)

— To aprotepd mwoudi tov kdéuPov 1 givarl o A[2i]

— To &€&l modi Tov kOuPov 1 elvon 0 A[21 + 1]



OpLoHOC Zwpou

‘Etot
Parent (i) { return.Li/ZJ; }
Left (i) { return 2*i; }
right(i) { return 2*i + 1,; }
O1 GOPO1 IKAVOTOL0VV TNV 1010THTO. GWPOU:.
Al[Parent(1)] = A[1] yia 6Aovc Tovg kéuPovg 1> 1

- To ueyolvtepo aroryeio ivor amobnkevuevo otn pilo
TOU CWPO.
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Exnua 6.1 'Evag owpog peyiotov Bewpodpevog wg (a) Svaduko dévdpo kat (B) ovotoryia. O apiBuog
péoa otov kvkAo og kabe kopPo Tov §évipov dSnAwvet T Tipr oL eivat amoBnkevpévn atov KOpPo.
O apiBpog emavw anod tov kabe kopPo eivat o avtiotoryog avfwv apiBuog otn ovotoryia. Ot ypappég
OTO EMAV® KA TO KATW PEPOG TNG OVOTOLXIAG VTTOOEIKVOOLY OXETELG TATPIKOV-BuyaTpikov” ot maTpikoi
koppot Ppiokovtal TavToTe aploTepd amod Tovg Buyatpikovs Tovg. To §£vSpo £xet vog Tpiar 0 KOPPOG
ot B¢on v’ apBp. 4 (pe Tipn 8) éxet LYog Eva.



Ygoc Zwpou

* OpLopot:

— To uyoc evoc kKopPou oto devdpo = To MARBOC TwV
QKLWV O0TNn pakputePn amnAn kabodikn dtadbpoun amo
TOV KOUPBO pHEXPL KATolo pUAAO

— To U oc Tou Sevdpou = to VP o¢ TN pilag Tou

* O Zwpoc n otolxelwv Paociletal og eva TTANPEC
duadiko devdpo:
— 1o Uoc tou eivar O(lg n)

— Ol Baoikec Aettoupyiec owpou amattoUV To oAU
XpOvo avaAoyo tou Upouc tou ocwpou.



Aeltoupylec Zwpou

* Heapify (): Awatnpet tnv 1lo0tTNTa TOU CWPOU
— Eloodoc: evac kOpPoc i 0to owpo pe rada / ko r
— Ta dUo urtobevdpa e pilec ta / kat r eivatl cwpol
— To urtodevdpo pe pila to i propei va mapalalel tnv

LdLotnNTa cWpPOU

* Eveépyela: « LETOKUAUOUME» TNV TLUN Tou Ali]
NPOC TOL KATW OTOV OWPO UEYLOTOU £TOL WOTE TO
urtodevodpo pe pila To otolxelo otn B€on i va
LKOLVOTTOLEL TNV LOLOTNTA TOU CWPOU HEYLOTOU.



Aeltoupylec Zwpou

Heapify (A, 1)
{
1l = Left(i); r = Right(1i);
if (1 <= heap size(A) && A[l] > A[i])
largest = 1;
else
largest = i;
if (r <= heap size(A) && A[r] > A[largest])
largest = r;
if (largest !'= i)
Swap (A, i, largest);
Heapify (A, largest);



Aeltoupylec 2wpoU — ATtoKaTtaoToon




AvaAlvon tnc Heapify

* H ouykplon twv i, /, ko r amattel xpovo (1)
* AV 0 OwWPOC OTO i EXEL N OTOLXELO, TO MEYLOTO
nAnBoc¢ Twv otolyelwv Twv utodevopwyv oto |
N r etvat 2n/3 (xelpotepn nepimtwon: n
teAevtoia ypopun eivot 1/2 - yepdtn)
* O xpovoc tou Heapify () :
T(n) £T(2n/3) + B(1)
T(n) = O(lg n)



Kotaokeun 2wpou

* MMOopPOUUE va XTLOOUME EVOL CWPO ATIO KATW
npog¢ ta mavw ekteAwvtag tn Heapify () os
SL0.OOXLKEC UTIOCUOTOLYLEC

— [ kABe cuoTollo MAKOUC N, OAQ TOL OTOLXELXL
oTnVv urtocuotolyia Af n/2]+1 .. n] eiva owpol
EtoL:

e KivoUUOLOTE MPOC TA oW 0TN cuoTtoLlio armo To

otoweio | .n/2 ] oto 1, kahwvtac tn Heapify () o€
KaBe kouPo.

* H oslpad eneepyaociog eyyvatol OtL ta modLd Tou
KOUBou i elval cwpoi OTOV EMLOKENMTOUAOTE TO KOUBO |.



Kotaokeun 2wpou

Etcodo¢g: piag¢ un tafiLvounuévng
cuctoLxiag A,

Efodo¢: A w¢ ocwpd¢
BuildHeap (A)
{
heap size(A) = length(a);
for (i = |_length [A]/ZJ downto 1)
Heapify (A, 1i);



Kataokeun Zwpou

Ala|1]|3]2]16]9 [10[1a]8]7 |




AvaAlvon Kataokeung Zwpou
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O aAyoplBuoc tnc tafvopnonc cwpou

* Agbopevnc tng umopoutivag BuildHeap (),
£VOC aAyopLlOpoc taflvopnonc UmopetL eVKoAa va
npokUEL:

— To peyLoto otolxelo eival oto A[l]
— To adatpovpue pe evaAdayn Ue To otoxeio A[n]
* Melwon tou heap_size[A] katd Eva
e A[n] mepLEXEL TNV TEAKN) OWOTH TIUNA
— Amokateotnoe TNV OLOTNTA ToU cwpoUL oto A[l]
kaAwvtog tn Heapify ()

— EnavélaBe, evaAlaooovtac mavia to A[1] pe to
Al[heap_size(A)]



Taévopnon Zwpou

Heapsort (A)
{
BuildHeap (A) ;
for (i = length(A) downto 2)
{
Swap (A[1], A[i]);
heap size(A) -= 1;
Heapify (A, 1);
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Ixnua 6.4 H Aerrovpyia g TazinomHzHE Zapoy. (a) H Sopr dedopévwv Tov cwpod peyiotov
QUECWS HETA TV KATAOKEVT TNG péow NG KATAZKEYHE Zapoy MErzTOY ot ypauu 1. (B)-(1) Ot
Sadoxikol owpoi peyioTov apeéows petd Ty Kabe KAN 0T TNG AMOKATAZTAZHE ZQPOY METIETOY 0TI
ypapun 5. Zro kabe oxnpa vrodsikvieTal emiong n T Tov ¢ TN dedopévn xpoviki oTrypry. Movo
ot eAadpa oxracpévor kopPor skakolovBoiv va avijkovv otov cwpo. (1a) H tehwkr) tadivopnpévn
gvototyia A.



AvaAuon KOTOLOKEUNC CwPOoU

* HkAnon tn¢ BuildHeap () maipvel xpovo
O(n)

* KaBe plot ammo tig n - 1 KAAOELC 01N
Heapify () naipvel xpovo O(lg n)

* 'ETOL 0 CUVOALKOG XPOVOC TTOU TTALPVEL N
HeapSort()
=0(n) + (n-1) O(lg n)
= 0O(n) + O(n Ig n)
=0(nlg n)



