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AnAoi ATA - ZToiBa kal Oupa

A. ZupBmwvng

EBvIkO MeTooBio MoAuTexveio

>X0oAn E@apuoopevwv MadnuaTtikwv kal duaikwv Eniotnuov
Topeag MabnuaTikwv
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>TOIBa [Stack]

« O ATA oToiBa anoBnkevel avTikEigeva aubaipeTou TUNOU

O1 el0aywyEG Kal ol diaypa@eg akoAouBouv To oxnua LIFO (Last-In First-Out)

duoikd avTioTolxo: Jia oToifa anod niata, KepPaTobnkn

Baoikég pEBodOI TNG oToifac:
o push (Object): €l0aywyn oToixeiou (oTNV KOPUPN TNG oToiRag)

o Object pop(): aQaipei KAl ENIOTPEPEI TO TEAEUTAIO €l0aXBEV aToIXEIO TNG O0TOoIRAC (TO
onoio BpiokeTal oTnv KopuPn TnG oToifag)

BonBnTikec pEBodoI TNG oToiBac:

o Object top(): ENIOTPEPEI TO TEAEUTAIO €10aXOEV OTOIXEIO TNC OTOIRAC XWPIC
va TO aQaipEoel

o int size(): ENIOTPEPEI TO NARBOC TWV OTOIXEIWV NOU €ival anoBnKeupéva
oTn oToiBa

o boolean isEmpty(): UNodNAwVEel €av n oToifa sival adeia n oxl
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>TOia [Stack]

- H dianpoownia Stack

t|public interface Stack<E> {

:| void push(E e);

4 E pop();
5
¢l E top();
7| int size();
¢| boolean isEmpty();
9
}

Aev eival idla pe tn kKAdon
¢ BLBAL0OAKNC TG Java!
java.util.Stack
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>TOIBa [Stack]

apadelypa: Xpnon Stack

____Method | Returnvalue | _MNepiexbpeva otoifac

push (5) - ( 5)
push (3) - (5, 3)
size () 2 (5, 3)
pop () 3 ( 5)
isEmpty () false ( 5)
pop () 5 ()
isEmpty () true ()

pop () null ()

push (7) = (7))
push (9) = (7, 9)
top () 9 (7, 9
pop () 9 (7))
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>TOia [Stack]

* E@appoyeg Tng oToiBag
o IoTopiko oeAidwv eniokewnc o web browser
o Avaipeon evepyeiwv 0 NpOypaAPHa ENEEEpyaniac KEIPEVOU
o AAuoida kAnong pedodwv oto JVM (Java Virtual Machine)
= YAonoinon avadpoung -- stackOverflowError
o 'EAeyxoc owoTou (euyapwpaTtog napevBeoewv ()Y, [T, {3}
o ‘'EAgyxoc owoTou (euyapwpaTtoc HTML A€swv KAgIdIwV

o YNOAOYIOHOG TNG TIMAG HIAG ApIBUNTIKNG EKPPACNG HE TEAEOTEG DIAPOPETIKNG NPOTEPAIOTNTAG

» QI TEAEOTEC */ €xouv PEYAAUTEPN NPOoTEPAIOTNTA AMNO TOUC +-
» [a d1adoxIKoUC TEAEDTEC id1AC NPOTEPAIOTNTAG O NPAEEIC yivovTal anod Ta apioTePd npog Ta de&ida
» 34+4-2*%8*%4-5+8/2

o AvTIOTpO®N O£IpAC OTOIXEIWV AioTag
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>TOia [Stack]

« 'EAgyxoC owoToU (euyapwpaToC NnapevBeocewy

o AlaBaloupe diadoxika Ta cUUBOAA
» [a kaBe oupBoro ‘(Y ‘[, '{* nou avoiyel yia napevOeon, To TOoNnoBeTOUWE (push) 0TN OTOIRA

» [a kGBe oupBoAo )Y, 'T', '} mou kAeivel pyia napevBean eAEyxouue €av Taipialel Je auTo nou eival

oTnVv kopu®n (top) TNG oToiRAC.
— Eav NAI, 16Te To apaipoUpe (pop) Kal ouvexi(ouphe JE Ta unoAoina.

— Eav 'OXI, 10TE n €kPpacon Oev €ival VOUIUN.
input: ([ () {]})

INVALID

HEE]

- EEE
- BB
- EEE

ot

(L]
2

step: 0 1
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>TOia [Stack]

° YAonoino'n OTOiBGC IJE 6|C'|VUO'|JC| 2| public class ArrayStack<E> implements Stack<E> {

(Array)
o AnAn uAonoinon
O
0 npocg To TEAOC
O
Kopu®aio oToIXEIO
O

MpooBeToupe oToIXEia and Tn B€on

Mia peTaBAnTn diatnpei To apiBuod
TNG B€0nC oTnV onoia BpiokeTar To

15| public void push(E e) throws IllegalStateException {
16 if (size() == data.length) throw new IllegalStateException("Stack is full");
// increment t before storing new item

>TaBepoO peEyeBOG (Oplo

anoBnkeuong, SECUEUCN UVNHNG) 19

public static final int CAPACITY=1000;
private E[] data;
private int t = -1;

public ArrayStack(int capacity) {

S

6

7| public ArrayStack() { this(CAPACITY); }
8

9 data = (E[]) new Object[capacity];

18 }

12| public int size() { return (t + 1); }

17 data[++t] = e;

18 }

20| public E top() {

0124

03.2021

t

21 if (isEmpty()) return null;
22 return data[t];

23 }

24

25|  public E pop() {

26 if (isEmpty()) return null;
27 E answer = data[t];

28 data[t] = null;

29 t——"

38 return answer;

31 }

/1

/1

/1

/1
/1
/1

default array capacity
generic array used for storage
index of the top element in stack

constructs stack with default capacity
constructs stack with given capacity
safe cast; compiler may give warning

13| public boolean isEmpty() { return (t == -1); }

// dereference to help garbage collection
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>TOia [Stack]

. YAonoino'n OTOiBGC IJE Gn)\c'l public class LinkedStack<E> implements Stack<E> {
h f private SinglylLinkedList<E> list = new SinglylinkedList<>(); il pty 1i
ouvOedepevn AloTa

(SinglyLinkedList)

public LinkedStack() { } // new stack relies on the initially empty list

. . . public int size() { return list.size(); }
o A&lonoinon AsIToupyiwv AloTag
public boolean isEmpty() { return list.isEmpty(); }

o MpooBEToupE oTOoIXEIQ OTNV APXT
P H X n pXN ©| public void push(E element) { list.addFirst(element); }

NG AioTag N
. . . 2| public E top() { return list.first(); }
o To OTOIXEIO head TNG )\IO'TC]C, eval 5 ( (
oTn Kopucpr'] NG O'TOiBCIQ | public E pop() { return list.removeFirst(); }

o Auvapiko peyedoc (deopeuon
MVAMNG ion pe To NARBGoG Twv
OTOIXEIWV)

head tail

/
iS4 -4
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03.2021

YAomoinon

push ()

pop () 0(1) 0 (1)
top () 0 (1) O (1)
size () O(1) O (1)
isEmpty () 0 (1) O (1)
isFull () O(1) 0(1)
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Oupad

[Queue]
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Oupa [Queue]

« O ATA oupd anoBnkevel avTiKeigeva aubaipeTou TUNOU
« O1 eloaywyEC kal ol diaypa@ec akohouBouv 1o oxnua FIFO (First-In First-Out)

« Baoikég pebodol TNG oupdc:
o enqueue (Object): Eloayel oToixgio oTo TEAOG TNG OUPAG
o Object dequeue(): AQ@AIpEei KAl ENIOTPEPEI TO OTOIXEIO ANO TNV ApXn TNG oUpPdAg

« BonBnTikég peBodOI TNG oUPAC:

o Object first(): EnioTpE@el To oToixgio and Tnv apxn TNG oupdac Xwpic va To aPaipEsl
o int size(): EnioTpE@el To NARBOC TwV OTOIXEIWV NOU €ival anodnkKeupeva oTnv oupd
o boolean isEmpty(): YRodnAwvel edv n oupad cival adeia n oxl

- -

/ AN

03.2021 Aopeg Aedopevmv (04): Anhoi ATA - ZToiBa kar Oupd



Oupa [Queue]

« H dlanpoownia Queue

tlpublic interface Queue<E> {

3| void enqueue(E e);
E dequeue();

o

o

E first();
int size();
boolean isEmpty();

-4

(&)

*|}

03.2021

Aev eival idla pe tn kKAdon

¢ BLBAL0OAKNC TG Java!
java.util.Queue
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Oupa [Queue]

03.2021

apadelypa: Xpnon Queue

enqueue (5)
enqueue (3)
size ()

dequeue
isEmpty

dequeue

dequeue
)
)

()
()
()
isEmpty ()
()
enqueue (7
enqueue (9
first ()

dequeue ()

2
5

false

true

null

|____Method | Returnvalue | Teplexopevo oupdc

w w o o O
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Oupa [Queue]

» E@appoyeg TnG oupdg
» AioTec avapovnc (EEunnpernon neAatwyv)
» [pooBaon o€ KoIvOXpNoTa PEaa (NX EKTUNWTAC)

» Multiprogramming
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Oupa [Queue]

3

« YAonoinon oupdg pe
o 2TaBOep0O PEYEDOC, E0TW CAPACITY

o Mia peTraBAnTr diatnpei Tov apiBuod TNG B£€0NGC TOU NPWTOU OTOIXEIOU TNG OUPAC, €0TW £ [front |

diavuopa ( array)

o Mia peraBAnTnh diaTnpei To NARBOC TWV OTOIXEIWV TNG OUPAG, €0TW sz [size]

03.2021

public class ArrayQueue<E> implements Queue<E> {

public static final int CAPACITY = 1000; / default array capacity

private E[] data; '/ g -ic array used for storage

private int f = 9; / index of the front element

private int sz = 0; // current number of elements

public ArrayQueue() {this(CAPACITY);} / constructs queue with default capacity

public ArrayQueue(int capacity) { / constructs queue with given capacity
data = (E[]) new Object[capacity]; / safe cast; compiler may give warning

}

public int size() { return sz; }

public boolean isEmpty() { return (sz == 0); }

public E first() {

if (isEmpty()) return null;

return data[f];

}

Aopeg Aedopevmv (04): Anhoi ATA - ZToiBa kar Oupd
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Oupa [Queue]

« YAonoinon oupdg pe diavuopa ( array) (ouvexeia)

o H eioaywyn oToixeiou yiveralr otnv npwTtn diaBeoiyn 6€on YETA TNV f, €0TW r [rear], N onoia
NPOKUNTEI WG: r = (f + sz) mod CAPACITY

o Me napopolo Tpono unoAoyileTal kai n B€on £ TOU NPWTOU OTOIXEIO JETA TNV €EAywyr OTOIXEIOU

22| public void enqueue(E e) throws IllegalStateException {

22 if (sz == data.length) throw new IllegalStateException("Queue is full");
23 int avail = (f + sz) % data.length;

24 data[avail] = e;

25 SZ++;

o QI I IIITTIITII1]
0 f

22| public E dequeue() { 12 T

29 if (isEmpty()) return null;

& E answer = data[f]; Ql HEEEEEEEEN
31 data[f] = null; 012 ) f

52 f=(f+ 1) % data.length; I

33 SZ--:

34 return answer ;

3s }
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Oupa [Queue]

« YAonoinon oupdg pe
anAda ouvdedepevn AioTa
(SinglyLinkedList)

o AElonoinon AsiIToupylwv
AioTag

o [pooBeTOUPE OTOIXEIQ OTO
TEAOC TNG AioTag

o To OTOIXEiI0O head TNG
AioTacg €ival n apxn TG
oupac

o Auvapiko peyebog

(d€opeuon pvApng ion e
TO NARBOC TwV OTOIXEIWV)

03.2021

B I T N N

14

public class LinkedQueue<E> implements Queue<E> {
private SinglylLinkedList<E> list = new SinglylinkedList<>(); N emj

public LinkedQueue() { } // new queue relies on the initially empty

public int size() { return list.size(); }

public boolean isEmpty() { return list.isEmpty(); }
public void enqueue(E element) { list.addLast(element); }
public E first() { return list.first(); }

public E dequeue() { return list.removeFirst(); }

head tail

/ \
g3 §E- G- -+ G- G-

list

Aopeg Aedopevmv (04): Anhoi ATA - ZToiBa kar Oupd
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dequeue ()
first()
size ()
isEmpty ()

isFull ()

YAormoinon

Oupa Alwdvuopa KukALko SinglyLinkedList
6Lavuoua

enqueue (

O(n) O(1)
O(1) O (1)
O(1) O(1)
O(1) O (1)
O(1) O(1)
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KukAikn Oupa

[Circular Queue]
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KukAlkec Oupec

« EnekTaon Tng anAng oupdg
« YnooTtnpiEn npd&ncg rotate

public interface CircularQueue<E> extends Queue<E> {
[*%
* Rotates the front element of the queue to the back of the queue.
* This does nothing if the queue is empty.
*/
void rotate();

}

Hnpdén rotate tooduvapel pe
enqueue (dequeue () )

03.2021 Aopeg Aedopévwy (04): AnAoi ATA - ZToiBa kal Oupa
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KukAlkec Oupec

- E@pappoyn: Round Robin Schedulers
o Eival duvaTni n uAonoinon evog round robin scheduler xpnoigonolovTac pia oupd g Kal EKTEAWVTAC

dladoxika Ta akoAouba Bruara:
— e = g.first()
— Service element e

— g.rotate()

e = first()

Service e

‘\\ J/
F/DEHIID \T

rotate()
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YAormoinon
KukAikn) Oupa KukAko dtavuopua CircularlyLinkedList

enqueue (

dequeue () 0(1) 0 (1)
first () 0 (1) 0 (1)
size () 0 (1) 0 (1)
isEmpty () O (1) O (1)
rotate () 0(1) 0 (1)
isFull () 0 (1) 0 (1)
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