TMHMA MHX.TTAHPOZOPIKHZ & HAEKTPONIKON ZYZTHMATON

Aopéc Acdopévwv & AvaAuon AAyopiOpwy

3o E€apnvo

Zvoipa (Stack) kai Oupa (Queue)

YAormoinon Touc pe Tn PonBeia wivaka

AnpooBévne Zrapdrne
http:/www.iee.ihu.gr/~demos
TuApa Mnxavikwv TTAnpowopikng & HAekTpovikwy ZuoTnparwy
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Fpappikn Aopry Acdopévwyv

Ovopalertal n dopn dcdopévwy To GUVOAO TWV OTOIXEIWV TNC OToiag
cival diateTaypévo He TETOI0 TpOTo WOTe va loxUouv Ta eEAC:

(a) umapxel éva oToixeio To omwoio ovopaleTal apxfi Kai éXel éva Kai
Hovov éva emdpevo aToixeio

(P) undpxel éva oToixeio To omoio ovopaleTal TEAog Kai €XeEl éva Kai
Hovov éva mponyoUpevo

(v) kGBe dAro oToixeio éxel éva Kal povov éva mponyoUpevo Kai éva
Kal pévov éva emdpevo

2 upPoAooeipd TTivakag
(String) (Array) ® Arraylist
(StringBuffer) e Vector

Oupd SToipa uvdedepévn Aiota
(Queue) (Stack) (Linked List)
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2 toipa (Stack)

Z1oipa (stack) eivai pia AioTa oTnv omoia véa oToixeia
pmopoUv va mpooTeBolv Kai va agaipeBolv pévo and Tn pia
akpn Tng (kopuyn Tng otoipag). Mia oToipa avagéperal Kai
oav yia Aiota TUnov LIFO (Last-In-First-Out)

I H Zvoipa oav Agnpnuévog Tumog Aedopévwv otn Java:

public interface Stack
{
public_int size( ).
// emoTpégel To péyeBog TG oToipag
public boolean isEmpty( ):
// aAnBelel eav n oToipa cival Kevh
public Object top( ) throws StackEmptyException:
// emoTpégel To oToIXEiO TOU PpioKeETAl OTNV KOPUYH TNhG oToipag
public void push(Object item) throws StackFullException;
// eioayel éva véo oToixeio oTRV KopuYh TNG oToiPag
public Object pop( ) throws StackEmptyException:
// €€ayel kai emioTpéPel TO OTOIXEIO TOU PPiOKETAI OTNV KOPUYR ThG oToipag

}
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YAomoinon Zvoipac pe Tn Pondeia wivaka

I'S°  YAomoicital ye Tn PonBeia evég wivaka (S) kai evog aképaiou
evdeiktn (top). To S[top] eival n kopupn Tng aToipag.

=
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TMHMA MHX.TTAHPOZOPIKHZ & HAEKTPONIKNQN ZYZITHMATON
YAornoinon Ztoipac pe tn Pondeia wivaka
(kAdaon ArrayStack)

Anpioupyia Zroipac

To péyeBog Tng oToipac umopei va kaBopileTar cite éupeoa n.x 100 oToixeia
€iTe apeoa kara Tn 3dnpioupyia Tng oToiPpac. O1 dounTéc TNG KAdong
ArrayStack yia Tig 300 auTég mEPIMTWOEIC YaivovTal mapakaTw:

public class ArrayStack implements Stack
{
public static final int CAPACITY = 100;
private int capacity:
private Object[ ] S:
private int top = -1;

public ArrayStack( ) {
this(CAPACITY);
}

public ArrayStack(int cap) {
capacity = cap;
S = new Object[capacity]:
}
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YAoroinon Ztoipac pe tn PonBeia wivaka

= MéyeBoc ZToipag - //PpAémte interface Stack

public int size( )
{

return (top+1);
}

= ‘EAeyxoc Keviic ZToipac -

public boolean isEmpty( )

{
return (top < 0);
}

5> ‘EAevxog Tng Kopupnic ng Zroipac [l
public Object top( ) throws StackEmptyException
{
if (isEmpty())
throw new StackEmptyException("Stack is empty");

return S[topl;
}
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YAomoinon Zvoipac pe Tn Pondeia wivaka

E|quwvr'| oToixeiov oTn ZToipa - //pAéme interface Stack

H BSiadikacia eioaywyhg evog oToixeiou oTn oToipa ouviotarai otnv avnon Tou
evdeiktn top Katd éva kai Tnv Tomo©ETnon Tou oToixeiou aTn ©fon Tou wivaka
mou deixvel o top. ZTnv mepinTwon wou o xWpog Tng oToipac éxer e€avrAnBei amd
mponyoUpeveg  eloaywyég  oToiXeiwv,  dnuioupyeital  Katdotaon  eaipeong
(unepxeihion oToipag). H péBodog push Tng ArrayStack civai n e€hg:

public void push(Object item) throws StackFullException

{
if (size( )== capacity-1)
throw new StackFullException("Stack overflow");
S[++top] = item;
}

= H e€aipeon StackFullException mpémel va opioTei pe Tn Pondeia EexwpioThg
kAdong, n omoia emekTeivel TNV KAGon RuntimeException:

public class StackFullException extends RuntimeException

{
public StackFullException(String err)

{ super(err); }
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YAornoinon Ztoipac pe tn Pondeia wivaka

Eﬁavwvr'\ oToixeiou and Ztoipa - //PAéme interface Stack

H 3iadikacia eaywyng evo¢ oToixeiou amd Tn oToiPa ouvioTartai oThV EmIOTPOYRH
TOU OTOIXEIOU TOU PPIiOKETAI OTNV KOPUYR TNG OToiPag Kai Tn Heiwon Tou evdeikTn
top katrd éva. Edv kard tnv mpdafn efaywyng oToixeiou n ovoipa Ppelei adeia
dnpioupyeital kataotaon e€aipeong (adeia otoipa):

public Object pop( ) throws StackEmptyException {
Object element;
if (isEmpty())
throw new StackEmptyException("Stack is empty"):
element = S[top];
S[top--1=null; //yia Tov garbage collector!!!
refurn element;

}

= H e€aipeon StackEmptyException mpénel va opioTei pe Tn PorBeia EexwpioThc
KAGong, n omoia emeKTeivel Tnv KAdon RuntimeException:

public class StackEmptyException extends RuntimeException {
public StackEmptyException(String err)
{ super(err); }

AOMEZ AEAOMENON " EZAMHNO




TMHMA MHX.TTAHPOZOPIKHZ & HAEKTPONIKONN ZYZTHMATON

Oupa (Queue)

Oupa (queque) eivai pia AioTa aTnv omoia pmopolv va
wpooTeOoUv oToIXeia pévo oTh pia akpn (wiow) kai va
apaipeBolv povo amd Tnv aAAn (Umpootd). Mia oupa
avagépeTal Kai oav Aiota TUmou FIFO (First-In-First-Out).

= H Oupa oav Agpnpnuévoc TUmoc Acdopévwy otn Java:
public interface Queue
{

public_int size( ).
// emoTpépel To péyeBog (apIiBuog oToIXeiwv) TG oupdg

public boolean isEmpty( ):
// aAnBelel gav n oupd eival Keviy

public Object front( ) throws QueueEmptyException:
// emoTpéel To aToIXEIO TOU PPIOKETAI OTO EPTPOC WEPOC TG OUPAC

public void enqueue(Object item) throws QueueFullException:
// e10ayel éva véo oToixeio oTo miow WEPOG TNG OUPAC

public Object dequeue( ) throws QueueEmptyException:
// €€ayel kai emoTpéel To aToIXEio Tou PpiokeTal
// oTo eunpdg HéPOC TNG OUPAG
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YAornoinon Oupac pe Tn pondeia wivaka

YAowoigitai pe Tn PorBeia evég mivaka (Q) kai dVo aképaiwv
evdeiktwy (first kai last). To Q[first] eivai To mpwTo Kai To
Q[last] To TeAeutaio oToixeio ThG oupdg avrioToixa.

= Ortav n oupd dnpioupyeital Xel TN HOPYA:

first last
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YAomoinon Oupdac pe Tn PonBeia wivaka

(kAdGon ArrayQueue)
=" Anpioupyia Oupac
To péyeBog TG oupdg pmopei va kaBopileTal eite éppeoa w.x 1000 oToixeia
eiTe aueoa kard Tn dnuioupyia Tng oToipag. O dountég TG KAdong
ArrayQueue yia Ti¢ 3Uo aQUTEC mEPIMTWOEIC YAIVOVTAI TTAPAKATW:

public class ArrayQueue implements Queue
{
public static final int CAPACITY = 1000;
private int capacity;
private Object[ 1 Q;
private int first = O;
private int last = O;

public ArrayQueue() {
this(CAPACITY);
}

public ArrayQueue(int cap) {
capacity = cap;
Q = new Object[capacity];
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YAornoinon Oupac pe Tn pondeia wivaka
[I’=> MéyeBog Oupag - //pAéme interface Queue

public int size( )

{

return (last-first);

}

I'=" ‘EAeyxoc Keviic Oupdc -

public boolean isEmpty( )
{

return (first==last);

}

5 Emotpopn TTpwrou Zvoixeiov Tng Oupac [l

public Object front( ) throws QueueEmptyException
{
if (isEmpty())
throw new QueueEmptyException("Queue is empty");
return Q[first];
}
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YAomoinon Oupac pe Tn PonBeia wivaka

= Eiocaywyh oToixeiov otnv Oupd - //pAémie interface Queue

H 3diadikacia gloaywyng €vO¢ oToixeiou oThv oupd ocuvioTaral oThv TomoOéTnon Tou
oToixeiou aTn Béon Tou mivaka mou deixvel o evEIKTNG last Kkal oTn ouvéxela Thv
avgnon Tou evdeikTn Katd éva. TNV weEpiMTWON MOU O XWPOC TNG OUPAC EXEl
e€avtAnBei amd mponyoUueveg eloaywyEég OTOIXEiwv, dnuloupyeital Kardotaon
e€aipeong (umepxeihion oupdc):

public void enqueue(Object item) throws QueueFullException
{
if (last == capacity) /* Eikovikii Yepxeihion?? */
throw new QueueFullException("Queue overflow");
Q[last++] = item;
}

@ H efaipeon QueueFullException wpémel va opioTei pe Tn Ponbeia exwpioThg
kAdong, n omoia emekTeivel TNV KAGon RuntimeException:

public class QueueFullException extends RuntimeException

{
public QueueFullException(String err)
{ super(err); }
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YAornoinon Oupdg pe Tn Pondeia wivaka

= E€aywyn oToixeiou and Oupa - //PAéme interface Queue
H 3iadikacia saywyng evog oToixciou amé TNV oupd ouvioTaralr oThV EmIOTPOYRH
Tou oToiXeiou mou PpiokeTar otn Oéon first Tou wmivaka Kkai oTn ouvéxela Thv
avnon Tou evdeikTn Katd éva. ITnV mepimTwon mou n oupd eival adela,
Snuioupyeital karaotaon e€aipeong (@deia oupd):

public Object dequeue( ) throws QueueEmptyException
{
Object item;
if (isEmpty())
throw new QueueEmptyException("Queue is empty");
item = Q[first];
Q[first++] = null; //Il yia Tov garbage collector
retfurn item;
}
= H efaipeon QueueEmptyException mpénel va opioTei pe Tn PonBeia EexwpioThc
KAGong, n omoia emeKTeivel TRV KAdon RuntimeException:
public class QueueEmptyException extends RuntimeException

{
public QueueEmptyException(String err)
{ super(err); }
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