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Xpnuatodotnon

* To mapov ekMaLOEVTLKO UALKO €XeL avarmtuxOei ota mAaiola
TOU ekTalLOEUTIKOU £pyou Tou SLdaokova.

* To €pyo «Avolktad Akadnuaika Mabnuata oto
AplototeAetlo Mavenotnuo Osoocalovikne» €XeL

XpNHatodoTnoEL LOVo TNV avadlapopdwaon Tou
EKTIOLOEUTLKOU UALKOU.

e To €pyo vlormoleital oto nmAaiolo Tou Emiyelpnotlokou
Mpoypappoatog « Eknaidevon kot Ata Biou MaBnon» kal
ocuyxpnuotodoteital ano tnv Evpwrnaikni Evwon
(Evpwraiko Kowwviko Tapelo) ko amo eBvikouc mopouc.
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Meplexopeva evotTNTOC

1. Oupéec (queues).
2. Oupec Mpotepatotntac (priority queues).
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Oupa (queue)

;o AbstractDataType Queue {
Aopn turou FIFO: P

First In - First Out

instances

ordered list of elements; one end is

(T[p(btr] Eloaywyr'] - T[p(b'[r] called the front; the other is the rear;
E‘Eavar’]) operations
Create (): create an empty queue;
¢ ”EPLOPlGHéVOC TL')T[OQ IsEmpty (): return true if queue is
YPOLLULKNAG AloTag: Eloaywyn empty, return false otherwise;
OTO €va AKPO (0TO TEAOG) Kot First (): return first (front) element of
Staypadn armnod to aAlo (tnv queue;
Clp)(l"]) Last (): return last (rear) element of
queue;
Add (x): add element x to the queue;
Lront rear front rear Iront rear Delete (x): delete front element from
l l l l l l gueue and put itin x;
ABC B C BCD }
(a) (b) (c)

ApIOTOTEAEIO
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YAoTroinon oupdac ME TTIVOKO

front rear frontrear front rear

. -

A[B|C]- - }i'i!?:_'? BC\w -

'
| - - -

(a) (b) (c)

location(i)=front+i-1

 EpwTtnoclc:
— Tati va pn €ekva n oupa mAvVTaL oo TNV apxn Tou TivoKa,;

— TumpoBAnpa dnuloupyeital pe tnv ‘oAicOnon’ tng oupac
npoc¢ ta OelLq;
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YAonoinon KUKALKAC oupac (pe

Tiivoaka)
- D —
80 €D &
A

(a) Initial (b} Addition (c) Deletion
location(i)=(front+i)%MaxSize
* Epwtnoslc:

— Mou b¢eixvouv ol deikteg front kat rear;

— Mwc¢ Slokpivoupe HETOED pLag ASELOC KOl LOC YEMATNG OUPALC;
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2uvOedeNEVN oupa

_ L - SE—
class LinkedQueue {
// FIFO objects T T
public: front rear
LinkedQueue() (a)

{front = rear = 0;}; // constructor
~LinkedQueue(); // destructor
int IsEmpty() {return ((front) ? 0: 1);}
int IsFull();
int First(type& x); // return first element of queue
int Last(type& x); // return last element of queue
int operator +(type x); // add x to queue
int operator -(type& x); // delete x from queue

// First,+,- return 0 on failure, 1 on success
private:

Node<type> *front, *rear;

bl Aopég Aedopévwy
ApIOTOTEAEIO
MavemoTnuio
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MpocOnkn (w¢ teAeutaio otoLxeio) o€
ouvdedenEvn ovpa

int LinkedQueue<type>::operator+(type x)
//add x to queue
{
Node<type> *i;
i = new Node<type>;
if (i) {
i->data = x; i->link = 0;
if (front) rear->link = i;
else front = i;
rear = i; return 1;
I
return 0; // add fails

front rear
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Awaypadn (tou mpwTtou oToLXELOV)
otO oUVOEDSENEVN oupa

int LinkedQueue<type>::operator-(type& x)
//delete first element and return in x

{

if (IsEmpty()) return O; //delete fails

X = front->data;

Node<type> *i = front;

front = front->link;

delete i;

return 1;

front rear
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Moo oo Ta MAPAKATW ELVOL CWPOC;
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Napadeypa l

AUTO lvall cwpoC
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Napadeypa li

Aev elvall owpoc, yati dev tkavormoleital n LbLotnTa Tou
ocwpou

(17 > 15)
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Napadewypa lli

Aev elval cwpoc, yatl o kopBoc pe to 1 dev eival
o€ owotn B€on.
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Me mivaka
Me Suvapuikny 6€opevon LvAUNng

Avamnopaotaon



Avarnapaotaon pe MNivoko(1/2)
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Avarnapaotaon pe MNivoko(2/2)

* [ Tov KOpPo Tou eival otn B€on Alil,
— Aplotepo nodi otn B€on A[2i]
— Ae€L6 madt otn B6€on A[2i+1]
— Tovéac otn B¢on AlLi/2]]

e Ko ta tpia ta Bplokovpe og ypovo O(1)
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Elcaywyn

* EOoTWw OTL EXOUE Eva cwWPO Kal BEAovpe va
ELOOYOULE EVAL VEO OTOLXELO.

* MeBoboc

— Baloupe to VEO OTOLXELO OTO TEAOG TOU CWPOU.

— MNpeneL va BeBatwBoupe OTL LKAVOTIOLELTAL N
LdLotTNTa TOU CWPOU.
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Etoayoupe to 0

ApIOTOTEAEIO
MavemoTnuio
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TotoBetouue to 0 oTNV TEAEVUTOLAL
B£on Tov cwpou
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AvtoaAdayn7 €= 0

ApIOTOTEAEIO
MavemoTnuio
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AvtoAAayn 5 €<= 0

ApIOTOTEAEIO
MavemoTnuio
©ecoalovikng
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AvtoAdaynl €<= 0

ApIOTOTEAEIO
MavemoTnuio
©ecoalovikng
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Kootoc Etcaywyng

e [ TNV avadLapBpwaon Tou cwpov dev
araLlteital mava va GTacoupe HEXPL TN pila.

* Anattovpevo kootoc: O(/og n) apov to Uoc
TOU owpoU 1ou €XeL n otolxela etvat O(/og n)
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Awaypadn tng Kopudng

* AkoAouBouUpe tnv akoAouvbn pebodo:

— AloypadOoUE TO OTOLXELO OTNV KOopudn Kal TO
QVTIKOOLOTOU LLE UE TO TEAEUTOLO OTOLXELO TOU
ocwpou.

— AkoAoubBel avadLapBpwaon tou cwpou v
QTaLTELTOL.
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Awaypodn tou 0 (1/2)

/@
ONOIONO
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Awaypodn tou 0 (2/2)

/@
ONOIONO
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AvtiKkataotaon ME To TEAEUTALO
otowxeio (8)
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Awaypadn tou teAeutaiov KOpBov
TLOV €ilval AdELOC
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AvtoAAdoyn 8<->1

ApIOTOTEAEIO
MavemoTnuio
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AvtoAAoyn 8<-5

@ e Elval owpoc ;;;
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NMNdaoco Kootilel n Ataypadni

O(logn) ?
O(loglogn) ?
O(n logn) ?

Aopég Aedopévwv
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Kataokevun Zwpov (1/11)

* [TOANEC POPEC EXOULE EVOL CUVOAO OTOLXELWV
TOL OTIOLOL LKOVOTIOLOUV TLC OOMLKEC QTTOULTNOELC
TOU owpoU (Exoupe dnAadn Eva oxedov
niAnpec duadiko 6&vdpo).

* Mwc Ba KATOOKEUACOUUE OWPO ;

Aopéc Asdopévwv
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Kataokeun Zwpov (2/11)

AL
S od
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Kataokeun Zwpov (3/11)
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Kataokeun Zwpov (4/11)
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Kataokevun Zwpov (5/11)
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Kataokevun Zwpov (6/11)
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Kataokevun Zwpov (7/11)
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Kataokevun Zwpov (8/11)
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Kataokevun Zwpov (9/11)
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Kataokeun Zwpov (10/11)
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Kataokeun Zwpov (11/11)
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Kootocg Kataokeung (1/2)

* ATAN eKTipNON:

— AdoU otn Xelpotepn nepintwon Ba ptacouvpe
LEXPL TN pLla KoL TOL ULOQL OTOLYXELO TTPETIEL VOL
LETOKIVNOOUV, TO OUVOALKO KOOTOC £ival

—n/2 * C * logn = O(n logn)

Aopéc Asdopévwv
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Kootog Kataokeung (2/2)

* KaAUTEPN EKTLUNON

— Kotd TNV KATALOKEUN €XOULE TO TTOAU
* n/22 otolxeio mou petakivouvtal 1 6€on kaTw
* n/23 otoweia mou petakivouvtal 2 BE0ELC KATW

* n/24 otolxeio Mo petakivouvtal 3 B£0ELC KATW

—t(n) =0(1*n/22 + 2*n/23 + 3*n/24 + ...)
—=0((n/2)(1/2 + 2/22 +3/23 +4/24 + ...)
~=0(n)
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Edbapuovec Zwpou

* Taéwvounon pe cwpo (HeapSort).

e EKTEAEON EPYOOLWYV LLE TIPOTEPALOTNTEC.

* Kwdikomoinon Huffman.

Aopéc Asdopévwv
Turpa MAnpodopikig
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Heapsort(A)

{

Heapsort

BuildHeap(A);
for (i = length(A) downto 2)

{

Swap(A[1], A[i]);
heap_size(A) -= 1;
Heapify(A, 1);

Aopéc Asdopévwv
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AvaAvon Heapsort

BuildHeap() amrattet O(n) kootoc.

KaBe pia amo tic n-1 kAnoeig tng Heapify()
artatel O(log n) xpovo.

2UVOALKA £xoupe yia tnv HeapSort()
=0O(n)+(n-1) O(log n)

= 0O(n) + O(n log n)

= O(n log n)

Aopéc Asdopévwv
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Kwdwkomnoinon Huffman (1/9)

* Baowa Znuelo:

— O KUPLOC OTOXOC VOC KwOLKOTIOLNTH €lval N
QVTLOTOLLON UIKPWV KWOLKWV OE ouxVa
eudaviiopeva oV pBoAa Kol LEYAAWV KWOLKWVY O€
omavia eppovilopeva cUBoAa.

— O xpovoc kwodlkomoilnong Kot armokwdlkomoilnong
elval onUAVTLKOC. MepLKEC POPEC TIPOTIUOUE VAL
EXOUE ULKPOTEPO AOYO CUUTTILEONC TIPOKELLEVOU
va kepblooupe o€ xpovo (rm.x. WinZIP).

Aopég Aedopévwv
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Kwdéwkomnoinon Huffman (2/9)

Eotw ta cupPoAa A,B,C,D e toucg £€n¢ KwOLKOUC:

Code('A’) =0 DDDAAA
Code(‘B’) = 000 DCB
COdE(IC’) =11 CDAAA

Code(‘D’) =1 SDDEB

O kwdkoc 111000 o oL OELPA XAPOKTAP WV
QVTIOTOLXEL;

Aopéc Asdopévwv
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Kwdwkomnoinon Huffman (3/9)

* Baown npoUnoBeon:

— Meta tn daon NS KwdLKomoilnoNn¢g KOVEVOLC
KwOLKOC bev Tipemel va amoteAel prefix aAAou
KwOKOoU.

Aopéc Asdopévwv
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Kwéwkomnoinon Huffman (4/9)

‘Eotw 10 akoAouBo kelpevo:
ABCABAAABCDE

A: 5/12
B: 3/12
C: 2/12 2UXVOTNTEG ERdaviong
D: 1/12
E: 1/12

Aopéc Asdopévwv
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Kwdwkomnoinon Huffman (5/9)

Agvdpo Huffman

E1/12 D1/12 C2/12 B3/12 A5/12

Aopéc Asdopévwv
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Kwéwkomnoinon Huffman (6/9)

* Meta tnv KWOLKOTIOLNON TTPOKUTITOUV OL £ENC
KwOLKoL:

E: 0000
D: 0001
C: 001
B: 01
A: 1

* TLmopatnPOULE;

Aopéc Asdopévwv
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Kwdéwkomnoinon Huffman (7/9)

* TLoUUTIlEON ETLTUYXOVOULLE VLA TO
nopadeyua;

e Amattovuvtoal 12*8 = 96 bits yLa To apyLko
KELWLEVO (XWPLC TOUC KEVOUC XAPOKTNPEC)

e Amtatovuvtat 25 bits yia To cupTLECUEVO
KELWLEVO

Aopéc Asdopévwv
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Kwdéwkomnoinon Huffman (8/9)

* Eotw to akOAoUBO Kelpevo

— ABRACADABRA
A 5/11
B 2/11
C 1/11
D 1/11
R 2/11

Aopéc Asdopévwv
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Kwdwkomnoinon Huffman (9/9)

Agvdpo Huffman

000 001 010 011 1

Aopéc Asdopévwv
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2nueiwpa Avadopag

Copyright AplototéAelo MNavemotnuio Oscoalovikng, AmOoToAOG
Namadomnouloc. «Aopec Asdopevwy. Oupegy. Ekdoon: 1.0. @scoalovikn
2014. AwoBeotpo amo tn diktvakn dtevBuvon:
http://eclass.auth.gr/courses/OCRS389/
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Znpeiwpa Adeodotnonc

To mapov VALKO SlatiBetal pe toug 0pouc tng adelacg xpnong Creative Commons Avadopa -
Mn Epmopikn) Xpron - Oxt Napaywya Epya 4.0 [1] A petayeveotepn, AleBvic Ekdoon.
E€atpouvtal Ta autoteAr Epya Tpitwy T.X. dwtoypadieg, Staypappata K.A.m., TQ onola
EUTIEPLEXOVTOL OE AUTO KOl T omoia avadEpovtal pall e Toug Opouc XPHong Toug oTo

«Znueilwpa Xpnonc Epywv Tplitwv».

O dkalouxoc pmopel va mapexeL otov adelodoyo Eexwplotr) AdeLa va XpnOLUOTIOLEL TO EpyO
ylo epropLkn xpnon, epooov avto tou {ntnO«l.

Q¢ Mn Eunopkn opiletal n xpnon:

* 10U &ev MePAAUPBAVEL AUEDO I EUUETO OLKOVOULKO OPEAOG ATIO TNV XPrion TOU £pyou, yLa TO SLAVOUEN TOU £pYOU Kall
adelodoyo

* mou bev mepAapPAavel olkovopLky cuvaAAlayr wg polndBeon yla ) xprion n npocfacn oto £pyo

* mou &ev pooTopilel oto Slavopéa Tou €pyou Kot adelodOX0 EUPETO OLKOVOLLKO 0deAoC (.. Sadnuioelg) amno tnv
TtpoPoAn Tou €pyou o€ SLaSIKTUAKO TOTIO

[1] http://creativecommons.org/licenses/by-nc-nd/4.0/

Aopéc Asdopévwv

ApIOTOTEAEIO

%?é%”é%"‘vﬂﬁg Tuiua NAnpodopikrg


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by/4.0/

APILTOTEAEIO ANOIKTA |
[MANEMIXTHMIO AKAAHMAIKA .L', k.
OEXLAAONIKHY MAGOHMATA

TENOG EvOTNTOC

Eneéepyaoia: <Mavupidbnc Amootoloc>
©eocoalovikn, <Eapwo eéaunvo 2013-2014>

EMIXEIPHXIAKO MPOIPAMMA |
EKMAIAEYZH KAI AIA BIOY MAGHZH % EZ"A

YNOYPFEIO MAIAEIAL KAl BPHIKEYMATAQON
EvpwndikiEvwon EI!AIKH YMHPEZIA AIAXEIPIZIHE
Evpwmnaiké Kovwviké Tapeio = 2 L%

Me tn ouyxpnparodotnon tng EANGSag kat tng Evpwmnaikiic Evwong




(7 m@@%\ APILTOTEAEIO
{,\“__ % *ing”' [MANEMIXTHMIO
@i OEXYAAONIKHY

ZNUELWOTOL



AlrotApnon ZNUELWUOATWYV

Ornoladnmote avamapaywyn n SLaokeun Tou VALKOU Ba TtpETEL
va cupmepthapBavet:

" 10 Znueilwpa Avadopac

= 10 Znuelwpa Adelodotnong

" tn 6NAwon AlatApnong ZNUELWUATWY

" 10 2nueiwpa Xpnong Epywv Tpitwv (epooov umdapyxel)

nall pe Toug cuvodEUOUEVOUC UTIEPOUVOECHOUC.
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