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YIGINLAR

* Yigindaki elemanlardan sadece en son eklenene erigim
yapillir.

* Yigina ilk eklenen eleman en son elde edilir.
* FILO (First-in-Last-out) veya

LIFO (Last-in-First-out) mantigiyla ¢alisir.
« iki tane temel iglem yapilabilir ;

- push, yiginin sonuna yeni bir eleman
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Dizilerle veya bagl listelerle yapilabilir.

« Dizilerde boyut degistirme ve yeni elemen ekleme zorlugundan dolayi
genellikle bagh dizilerle yapilir.

+ En iist veya en son elemani gésteren bir node tanimlanir (headNode).

pop
push

Son eklenen f———— Ust (headNode)

N\

& ik eklenen
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Ornek kullanim yerleri :

e Yazilim uygulamalarindaki Undo islemleri stack ile
yapilir.
Undo iglemi igin LIFO yapisi kullanilir.

e Web browser’lardaki Back butonu (onceki sayfaya)
stack kullanir.

Buradada LIFO yapisi kullanilir

atiksel islemlerdeki operatorler (+,*,/,- gibi) ve
andlar igin stack kullanilabilir.

e Yazim kontrolundeki parantezlerin kontrolinde stack
kullanilabiir.
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Stack olugturma :
class stackNodeC
{

public string kitapAd"';

public stackNodeC soffdki".'gg
public stackNodeC(string kb&fp

*
{ ‘e
this.kitapAdi = kitapAdi;

} .... LA \

class stackC
{

kitapAdi |"&
kitapAdi ‘
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headNode

public stackNode
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Stack iglemleri :

e bos yigin stackSize() ==

e eleman sayisi stackSize()

e eleman ekleme push(kitapAdi) headNode
e eleman alma pop()

public int stackSize()
{

stackNodeC aktif = new stackNodeC(""); DAl
aktif = kitapYigin.headNode;
inti=0; \ 4
while (aktif.sonraki != aktif) KitapAdi

if.sonraki;

kitapAdi

return i;
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Stack iglemleri (eleman ekleme)
public void push(string kitapAdi)
{

if (stackSize() >= MaxSize)
MessageBox.Show("Yigin maksimum elemana sahip ! Yeni
eleman eklenemez !", "Dikkat");

else

{
stackNodeC yeniNode = new stackNodeC(tBKitapAdi.Text);
yeniNode.sonraki = kitapYigin.headNode;
kitapYigin.headNode = yeniNode;

tackSize.Text = "Stack Size =
nvert.ToString(stackSize());

kitapAdi

headNode kitapAdi

kitapAdi

|
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Stack iglemleri (eleman alma) headNode o] kitapaa

public void pop() A 4
{ KitapAdi
if (stackSize() == 0)
{ \ 4
MessageBox.Show("Yiginda eleman yok !", "Dikkat");
} kitapAdi
else -
igin.headNode = kitapYigin.headNode.sonraki;
\ \ G. U. Bilgisayar Miihendisligi Bélimii

YIGINLAR
Ornek:

Parantez unutma hatalarim bulma */, }, ) or ].

Normal yazim sekli —[ ()],
Hatah yazim sekli [ (]).

/

\.\ Islem sirasi
o 1) I @) I ¢

N ]
-
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YIGINLAR
Ornek:

Parantez unutma hatalarim bulma */, }, ) or ].

Normal yazim sekli —[ ()],
Hatah yazim sekli [ (]).

. [
\.\ Islem siras1 {

{.[-.¢)..1..}

AN |
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Ornek:

Parantez unutma hatalarim bulma */, }, ) or ].

Normal yazim sekli —[ ()],
Hatah yazim sekli [ (]).

/

1~

\.\ Islem siras1
{.[.¢.).. 1.}

AN |
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Ornek:

Parantez unutma hatalarim bulma */, }, ) or ].

Normal yazim sekli —[ ()],
Hatah yazim sekli [ (]).

/

\.\ Islem siras1 {
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Ornek:

Parantez unutma hatalarim bulma */, }, ) or ].

Normal yazim sekli —[ ()],
Hatah yazim sekli [ (]).

/

\.\ Islem sirasi
2 1 @D

\ ]
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Ornek:

Normal yazim sekli —[ ()],
Hatah yazim sekli [(]).

/

\.\ Islem siras1
o 1) I ) I ¢

Parantez unutma hatalarim bulma */, }, ) or ].

.

A\
-
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islem:
(a+{b-c}*[d+(a+b))
Stack:
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Infix, Postfix, Prefix:

Infix ((A/(B"C))—((D*E)—(A*C)))
((A/(BA"C))-((D*E)-(A™ C
1! L1 |]
fix ~ABCA/DE*AC*——
((A/(B"C))-((D*E)=(A*C)))
|-

T

Prefix -lIAABC-*DE*AC
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Postfix Ornek:
Asagidaki infix gosterimini postfix haline doniistiiriiniiz.
Infix A*B+(C-DJ/E) postfix AB*CDE/-+
ch opstack postfix agiklama ch opstack postfix agiklama
# push # + AB* pop * —>postfix, push ch
A read ch #

A ch —> postfix | ( read ch

read ch ( push ch

NN .

B read ch C read ch

\QB \ch —> postfix AB*C ch —> postfix
+ \ }e\ad ch - read ch
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YIGINLAR

Postfix Ornek (devam):

Infix A*B+(C-D/E)
ch opstack postfix agiklama ch opstack postfix aciklama
- push ch (
( +
#
# E read ch
read ch AB*CDE ch -> postfix
\‘\\D\.\ AB*CD ch —> postfix |) read ch
/ \ read ch AB*CDE/- ( paranteze kadar pop
/ \ push ch + read ch
- \\\ \ AB*CDE/-+  ch -> postfix
\ \ # AB*CDE/-+# pop # -> postfix
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Postfix Kurallar ve iglemler:

1. opstack yiginini # igareti ekleyerek baglat
2. infix icinden bir sonraki karakteri (ch) oku
+ Eger ch operand ise postfix’e ekle

« Eger ch sag parantez ise opstack’ta sol parantezi gérene
kadar tiim operatorleri pop yap ve postfix’e ekle

Eger ch bir operator ise opstack’taki 6nceki operatorleri #
igaretini gorene kadar pop yap ve postfix’e ekle

ck’taki son # isaretini gérene kadar 1. ve 2. adimlar tekrar
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YIGINLAR

Gelinen yol [Stack]

LT T e 00 L Py — = =
D IR = =

Ornek Labirent Oyunu (Maze): Backtraking uygulamasi

Gegilen noktalar [Stack]
Aletif nokta

1.4
Tek Hareket

Otarnatik.
[Dur/Basla)

Sifirla

LT o D0 L)y — = —
=T D D = D D

A

\
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PoszﬁxExpressionZ -45"~3*6* 722"/~

5
2 4 4
1 1 -1 -1 -1
1 2 - 4 5
3 6 7
1024 1024 3072 3072 18432 18432
-1 -1 -1 -1 - -1
B 3 * 6 * 7
\ )
2 2 4
7 7 7 2401
18432 18432 18432 18432 7
-1 -1 -1 -1 -1 -8
2 2 ~ ~ / -

Steps in evaluation of a postfix expression
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PostﬁxExpression:lf 45 ~3*6*722"" /-

5
2 4 4
1 1 -1 -1 -1
1 2 - 4 5
3 6 7
1024 1024 3072 3072 18432 18432
-1 -1 -1 -1 -1 -1
B 3 * 6 * 7
\ )
2 2 4
7 7 7 2401
18432 18432 18432 18432 7
-1 -1 -1 -1 -1 -8
2 2 ~ ~ / -

Steps in evaluation of a postfix expression

Postfix Expression: 1 ZE4 5~3*6*722"" /-

5
2 4 4
1 1 -1 -1 -1
1 2 - 4 5
3 6 7
1024 1024 3072 3072 18432 18432
-1 -1 -1 -1 -1 -1
B 3 * 6 * 7
\ )
2 2 4
7 7 7 2401
18432 18432 18432 18432 7
-1 -1 -1 -1 -1 -8
2 2 ~ B / _

Steps in evaluation of a postfix expression
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Postfix Expression: 1 2 75 N3 k6 T 220N/ =

5
2 4 4
1 1 -1 -1 -1
1 2 - 4 5
3 6 7
1024 1024 3072 3072 18432 18432
-1 -1 -1 -1 -1 -1
B 3 * 6 * 7
\ )
2 2 4
7 7 7 2401
18432 18432 18432 18432 7
-1 -1 -1 -1 -1 -8
2 2 ~ ~ / -

Steps in evaluation of a postfix expression

Postfix Expression: 1 2 — 4A 3 *6* 722"~/ -

5
2 4 4
1 1 -1 -1 -1
1 2 - 4 5
3 6 7
1024 1024 3072 3072 18432 18432
-1 -1 -1 -1 -1 -1
B 3 * 6 * 7
\ )
2 2 4
7 7 7 2401
18432 18432 18432 18432 7
-1 -1 -1 -1 -1 -8
2 2 ~ B / _

Steps in evaluation of a postfix expression
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Postfix Expression: 1 2 — 4 53 6 *x 722"/ =

5
2 4 4
1 1 1 1 1
1 2 - 4 5
3 6 7
1024 1024 3072 3072 18432 18432
-1 -1 -1 -1 -1 -1
- 3 * 6 * 7
\ 5
2 2 4
7 7 7 2401
18432 18432 18432 18432 7
-1 -1 -1 -1 -1 -8
2 2 ~ ~ / -

Steps in evaluation of a postfix expression

Postfix Expression: 1 2 — 4 5 A* 6 * 722"~/ -

5
2 4 4
1 1 -1 -1 -1
1 2 - 4 5
3 6 7
1024 1024 3072 3072 18432 18432
-1 -1 -1 -1 -1 -1
~ 3 * 6 * 7
\ )
2 2 4
7 7 7 2401
18432 18432 18432 18432 7
-1 -1 -1 -1 -1 -8
2 2 ~ ~ / _

Steps in evaluation of a postfix expression
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Postfix Expression: 1 2 — 4 5 * 36 *7 22~/ =

5
2 4 4
1 1 -1 -1 -1
1 2 - 4 5
3 6 7
1024 1024 3072 3072 18432 18432
-1 -1 -1 -1 -1 -1
B 3 * 6 * 7
\ )
2 2 4
7 7 7 2401
18432 18432 18432 18432 7
-1 -1 -1 -1 -1 -8
2 2 ~ ~ / -

Steps in evaluation of a postfix expression

Postfix Expression: 1 2 — 4 5 ~ 3 *E* 722~/ =

5
2 4 4
1 1 -1 -1 -1
1 2 - 4 5
3 6 7
1024 1024 3072 3072 18432 18432
-1 -1 -1 -1 -1 -1
B 3 * 6 * 7
\ )
2 2 4
7 7 7 2401
18432 18432 18432 18432 7
-1 -1 -1 -1 -1 -8
2 2 ~ B / _

Steps in evaluation of a postfix expression
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Postfix Expression: 1 2 — 4 5 ~ 3 * 67 22~/ -

5
2 4 4
1 1 -1 -1 -1
1 2 - 4 5
3 6 7
1024 1024 3072 3072 18432 18432
-1 -1 -1 -1 -1 -1
B 3 * 6 * 7
\ )
2 2 4
7 7 7 2401
18432 18432 18432 18432 7
-1 -1 -1 -1 -1 -8
2 2 ~ ~ / -

Steps in evaluation of a postfix expression

Postfix Expression:1 2 — 4 5 ~ 3 * 6 *2 2~/ =

5
2 4 4
1 1 -1 -1 -1
1 2 - 4 5
3 6 7
1024 1024 3072 3072 18432 18432
-1 -1 -1 -1 -1 -1
B 3 * 6 * 7
\ )
2 2 4
7 7 7 2401
18432 18432 18432 18432 7
-1 -1 -1 -1 -1 -8
2 2 ~ B / _

Steps in evaluation of a postfix expression
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Postfix Expression: 1 2 — 4 5 ~ 3 * 6 * 72 ~n )=

5
2 4 4
1 1 -1 -1 -1
1 2 - 4 5
3 6 7
1024 1024 3072 3072 18432 18432
-1 -1 -1 -1 -1 -1
B 3 * 6 * 7
\ )
2 2 4
7 7 7 2401
18432 18432 18432 18432 7
-1 -1 -1 -1 -1 -8
2 2 ~ ~ / -

Steps in evaluation of a postfix expression

Postfix Expression: 1 2 — 4 5 ~ 3 * 6 * 7 ZA ~ /=

5
2 4 4
1 1 -1 -1 -1
1 2 - 4 5
3 6 7
1024 1024 3072 3072 18432 18432
-1 -1 -1 -1 -1 -1
B 3 * 6 * 7
\ )
2 2 4
7 7 7 2401
18432 18432 18432 18432 7
-1 -1 -1 -1 -1 -8
2 2 ~ B / _

Steps in evaluation of a postfix expression
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Vi

Postfix Expression: 1L 2 — 4 5 ~ 3 * 6 * 7 2 ZA / -
5
2 4 4
1 1 -1 -1 -1
1 2 - 4 5
3 6 7
1024 1024 3072 3072 18432 18432
-1 -1 -1 -1 -1 -1
B 3 * 6 * 7
2
2 2 4
7 7 7 2401
18432 18432 18432 18432 7
-1 -1 -1 -1 -1 -8
2 2 ~ ~ / —
Steps in evaluation of a postfix expression

B

Postfix Expression: 1L 2 — 4 5 ~ 3 * 6 * 7 2 2 A/ -
5
2 4 4
1 1 -1 -1 -1
1 2 - 4 5
3 6 7
1024 1024 3072 3072 18432 18432
-1 -1 -1 -1 -1 -1
B 3 * 6 * 7
2
2 2 4
7 7 7 2401
18432 18432 18432 18432 7
-1 -1 -1 -1 -1 -8
2 2 ~ ~ / —
Steps in evaluation of a postfix expression
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Postfix Expression: 1 2 — 4 5 ~ 3 * 6 * 72 2 " A,

5
2 4 4
1 1 -1 -1 -1
1 2 - 4 5
3 6 7
1024 1024 3072 3072 18432 18432
-1 -1 -1 -1 -1 -1
B 3 * 6 * 7
\ )
2 2 4
7 7 7 2401
18432 18432 18432 18432 7
-1 -1 -1 -1 -1 -8
2 2 ~ ~ / -

Steps in evaluation of a postfix expression

Postfix Expression:1 2 — 4 5 ~ 3 * 6 * 7.2 2 ~ * /D

5
2 4 4
1 1 -1 -1 -1
1 2 - 4 5
3 6 7
1024 1024 3072 3072 18432 18432
-1 -1 -1 -1 -1 -1
B 3 * 6 * 7
\ )
2 2 4
7 7 7 2401
18432 18432 18432 18432 7
-1 -1 -1 -1 -1 -8
2 2 ~ B / _

Steps in evaluation of a postfix expression
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Uygulama programi (Stacks ve Queues):

SN BT ES)

Stack [Kitap ¥idin]

Ust |Wwireless Internet

CH# How ta Program
Algorithms

Automata

Computer Organization
Drata Structures

4/

Alt

Kitap Ad [Puzh]

fireless Metwork
Push

Kitap Adh [Ost]
hireless Metwork

Faop

Max Size ’ﬁ

Stack Size =6

Ornek Stack (Maze - Labirent) ‘

Bag

Son

Queue [Banka Kuyrugu)
Ad - i stiresi - Bekleme siiresi

Kigi Adi [Enqueue]

Dilek -5-0
Mustata -3 -5
Mehmet - 8- 8
Fatma-10-16
Fiisun - 2 - 26
Fethi - 7 - 28

¥rd.Dog.Dr. M. Ali Akcayol

|Fethi

I siiresi [dk) |7 El:

Kigi & [Bagtaki]

Dequeus
Max Size 'ﬁ

Queue Size =6

Gazi liniversitesi Bilgisayar Miihendistisi Boliimii

L WA
AN
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| LB ere s irent:

Uygulama programi (Maze - Stack):

(%]

~
L O

¥rd.Dog.Dr. M. Ali Akcayol

Gelinen ol [Stack)

LT LT o D L0 P — —L P L
P2 PSS D Gl L0 P

Gazi iiniversitesi Bilgisayar Miihendisligi Bolimii

Aktif nokta

O

Otarnatik
[Dur/Bagla)

Sifirla

O = Gl Dl Pl —4 —L L L L RS D0 DD DD e

P [0 Pl = — — P G0 e OF1 G0 G0 e 7]

Gegilen noktalar [Stack)

CE
AN
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Haftalik Odev:

1- Ornek programi verilen Maze (Labirent) uygulamasini 12x12

boyutunda yeniden diizenleyiniz. Baslangi¢ olarak istedigimiz
noktadan baslayabilmemizi saglayiniz.

2- postfix olarak yazilmis ifadeyi hesaplayarak sonucu bulan bir
program yaziniz. Ornek olarak 5 3 2 -/ 4 7 * + ifadesinin sonucunu
bulunuz. Sonug = 33 olarak bulunacak.
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Gelecek Hafta
Kuyruklar

(Queues)
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