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Operations are;
1. Insertion
2. Deletion

3. Retrieval

4. Traversal (exception for restricted lists).



Linear Lists (Dogrusal Listeler)

» Dogrusal Liste, her bir ogenin benzersiz
bir halefi (successor) oldugu bir listedir.

* Kisitlanmig bir dogrusal listede (restricted
linear list), verilerin eklenmesi ve silinmesi
listenin uclarindan olacak sekilde
sinirlandiriimistir.

* Genel bir dogrusal listede (general linear
list), her noktadan verilerin eklenmesine ve
silinmesine izin verilir.



Stack (Yigin)

* Yigin (Stack), verilerin eklenmesi ve
silinmesinin tepe (top) adi verilen listenin
bir ucu ile kisitlandigl dogrusal bir listedir.

 Bir dizi veriyi bir yigina yerlestirip
cikarirsak, veri sirasi tersine cevrilir.

* Bu ozellik last in —first out (LIFO) bilinir.



Yalnizca en uste bir nesneyi ekleyebileceginiz veya
cikarabileceginiz herhangi bir durum bir yigindir.

Ustteki nesneden baska herhangi bir nesneyi ¢cikarmak
istiyorsaniz, once onun uzerindeki tum nesneleri kaldirmaniz

gerexkir.
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FIGURE 3-1 Stack

A stack is a last in—first out (LIFO) data structure in which all insertions and deletions are restricted to
one end, called the top.
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FIGURE 3-2 Push Stack Operation (Y1gina itme)

« Bu basit islemle ilgili tek potansiyel sorun, yeni eleman igin yer
oldugundan emin olmamiz gerektigidir.

* Yeterli yer yoksa,;

» yigin tasma (Overflow) durumundadir ve 6ge eklenemez.
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FIGURE 3-3 Pop Stack Operation (Yigindan cekme)

* Yigindaki son eleman yigindan c¢ekildiginde yigin bos (empty) durumuna

geciriimelidir.

« EQger yigin bos iken Pop islemi yapilirsa

» yigin Underflow durumundadir
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FIGURE 3-4 Stack Top Operation

« Buislem yi1ginin tepesindeki elemani kopyalayip onu kullaniciya dondurdr.
» O elemani yigindan ¢ikarmaz/silmez.

* Yani yiginin tepesini okuma islemi olarak gorulebilir.
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FIGURE 3-5 Stack Example




Stack - Linked List Implementation

 Bir yigini gerceklestirmek (implement)
icin birkac¢ yol vardir.

* Bunlardan birisi
— Yi1gini bagl liste olarak gerceklestirmek
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« Bagl liste ile yigin gerceklestirmek igin iki yapiya (structure) ihtiyag vardir:

1 Head node
1 Data node
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FIGURE 3-6 Conceptual and Physical Stack Implementations

« Head structure

o Mmetadata (yani veri hakkinda veriyi) ve
o Yyiginin tepesine isaret eden bir pointer barindirir

« Data strucrure
o Veriyi ve

o Yiginda bir sonraki dugume isaret eden baglanti pointer’t barindirir.
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FIGURE 3-7 Stack Data Structure

« Stack head genellikle 2 sey gerektirir:
» Yiginin tepesine igaret eden bir pointer
* Yigindaki eleman sayisini tutan sayici
» Bunun diginda yigin ne zaman olusturuldu ve yiginin gordugu en fazla
eleman sayisi gibi bilgiler de tutulabilir

« Stack Data Node
= Veri yapisinin geri kalani tipik bir baglantili liste veri dugumudar.



Stack Algorithms

* Bu bolumde tanimlanan sekiz yigin islemi,
herhangi bir temel yigin problemini gozmek
icin yeterlidir.

* Eger bir uygulama ilave yigin iglemleri
gerektiriyorsa, bunlar da kolayca eklenebillir.
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FIGURE 3-8 Stack Operations



Create Stack

algorithm createStack

Allocates memory for a stack head node from dynamic memory and
returns its address to the caller.

Pre Nothing
Post Head node allocated or error returned
Return pointer to head node or null pointer if no memory
1. if (memory available)
1. allocate (stackPtr)

2.  stackPtr->count=0
3.  stackPtr->top = null
2. else
1.  stackPtr = null
3. return stackPtr
end createStack
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FIGURE 3-9 Push Stack Example




algorithm pushStack(val stack <head pointer>,
val data <data type>)

Insert (push) one item into the stack.

Pre stack is a pointer to the stack head structure
(stack passed by reference). data contains data to
be pushed into stack.

Post data have been pushed in stack.

1. If (stack full)
1. success = false

2. else

=

allocate (newPtr)
newPtr->data= data
newPtr->next= stack->top
stack>top=newPtr
stack->count = stack—>count+1
success=true

3. return success
end pushStack
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FIGURE 3-10° Pop Stack Example



algorithm popStack(val stack <head pointer>,

ref dataOut <data type>) Po p StaCk
Pops the item on the top of the stack and returns it to the
user.
Pre stack is a pointer to the stack head structure.
dataOut is a reference variable to receive the data. 1Pt

Post data have been returned to the calling algorithm.

Return true if successful; false if underflow B> ) ‘ (Recy

data next

1. if (stack empty) count top

stack
1 success = false

' blue
2. else data /'next

1.  dItPtr= stack>top 4

2. dataOut = stack>top—>data green | P
3. stack->top = stack->top->next data  next
4.  stack—>count = stack=>count — 1 (b) after

5.  recycle(dItPtr)

6 success=true

3. return success
end popStack



ALGORITHM 3-4

Stack Top Pseudocode

3
4

Algorithm stackTop (stack, dataQut)
This algorithm retrieves the data from the top of the stack
without changing the stack.

Pre stack is metadata structure to a valid stack
dataOut is reference variable to receive data

Post Data have been returned to calling algorithm

Return true 1f data returned, false if underflow

1f (stack empty)

1 set success to false

else

1 set dataQut to data in top node

2 set success to true

end if

return success

end stackTop

Silme kismi diginda Stack Top mantigi Pop Stack mantigi ile aynidir.




ALGORITHM 3-5 Empty Stack

Algorithm emptyStack (stack)
Determines if stack is empty and returns a Boolean.

Pre stack i1s metadata structure to a valid stack
Post returns stack status

Return true if stack empty,
1 if (stack count is 0)
1 return true
2 else
1 return false
3 end if
end emptyStack

false if stack contains data

Yapisal programlamadaki veri gizleme (data hiding) konseptini gerceklestirmek

icin «kEmpty Stack» saglanmistir.

» Tum program yigin bas yapisina (head structure) erisebiliyorsa, buna

gerek yoktur.

Bununla birlikte, y1gin diger programlarla iligkilendirilmek Uzere ayri bir sekilde
derlenmig bir program olarak uygulanirsa, cagiran program yigin bas dugumune

erisemeyebilir.

» Bu durumlarda, yiginin bos olup olmadigina belirlemenin bir yolunu

bulmak gerekir.




ALGORITHM 3-6  Full Stack

Algorithm fullStack (stack)
Determines if stack is full and returns a Boolean.
Pre stack is metadata structure to a valid stack
Post returns stack status
Return true 1f stack full, false if memory avallable
1 1f (memory not available)
1 return true
2 else
1 return false
3 end if
end fullStack




ALGORITHM 3-7 - Stack Count

Algorithm stackCount (stack)
Returns the number of elements currently in stack.
Pre  stack is metadata structure to a valid stack
Post returns stack count
Return integer count of number of elements in stack
1 return (stack count)
end stackCount




Destroy Stack

algorithm destroyStack(val stack <head pointer>)

This algorithm releases all nodes back to the dynamic memory.
Pre stack is a pointer to the stack head structure.
Post stack empty and all nodes recycled

1. if (stack not empty)

1. Loop
1. temp = stack->top
2. stack—>top = stack—>top—2>link
3. recycle (temp)

2. Recycle (stack)
3. return null pointer
end destroyStack



ADT Implementation

« Soyut veri turu (Abstract Data Type)
olusturmak i¢in bir veri yapisindan daha

fazlasi gerekir:
— Y1gini destekleyen islemler (operations) de
olmalidr.
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FIGURE 3-12 Stack ADT Structural Concepts



PROGRAM 3-6 Stack ADT Definitions

1 | // Stack ADT Type Defintions
2 typedef struct node

3 {

4 vold* dataPtr;
5 struct node* link;

6 } STACK NODE;

1

;) typedef struct

9 {

10 int count;

11 STECK_NDDE* top;

12 } STACK;

The stack abstract data type structure



Create Stack

* Dinamik bellekte bir stack head node icin
yer tahsis eder

— Top pointer’a null degeri atar
— Count degerini sifirlar

 Olusturulan head node’un adresi cagiran
fonksiyona dondurulur

stack = createStack ( ):



PROGRAM 3-7 ADT Create Stack

1 | /#* =============== createStack ==============
2 This algorithm creates an empty stack.
3 Pre Nothing
4 Post Returns pointer to a null stack
5 -or- NULL if overflow
6 | */
7 | STACK* createStack (void)
8 | {
9 | // Local Definitions
10 STACK* stack;
11
12 | // Statements
13 stack = (STACK#*) malloc( sizeof (STACK));
14 if (stack)
15 {
16 stack->count = 0;
17 stack->top = NULL;
18 Y /) if
19 return stack;
20 | ¥ // createStack

Mo stack | Emptystaclr.l
[o |
count top
Befora After

Create stack




Push Stack

PROGRAM 3-8 Push Stack

1l | /% ================= pughStack ==s=s==s==========
2 This function pushes an item onto the stack.
3 Pre stack is a pointer to the stack

4 dataPtr pointer to data to be inserted
5 Post Data inserted into stack

6 Return +true if successful

7 false if gverflow

g | */

9 | bool pushStack (STACE* stack, void* dataInPtr)
10 | {

11 | // Local Definitions

12 STRACEK _NODE* newPtr;

13

14 | // Statements

15 newPtr = (STACK NODE* ) malloc(sizeof( STACEK NODE)):
16 if (!newPtr) N N
17 return false:

18

19 newPtr->dataPtr = dataInPtr:
20
21 newPtr->link = stack->top:
22 stack->top = newPtr:
23
24 (stack->count )++;
25 return true:
26 | ¥ // pushstack




Pop Stack

PROGRAM 3-9 ADT Pop Stack

O WD 00 =] O UM s L) B

[

/* =================== popStack ======s===========
This function pops item on the top of the stack.
Pre stack is polnter to a stack
Post Returns pointer to user data if successful
NULL if underflow
*/
void* popStack (STACE* stack)
{
// Local Definitions
void* dataOutPtr:

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

STACK_NODE* temp;

// Statements

if (stack->count == 0)
dataOutPtr = NULL;

else
{
temp = stack->top;

dataOoutPtr = stack->top->dataPtr:
stack->top = stack->top->link;
free (temp):
(stack->count)-—-:
y // else
return dataOutPtr:
} // popstack




(Retrieve) Stack Top

PROGRAM 3-10 Retrieve Stack Top

=1 Oh N e b B e

/* ==s==c===ccocooco=o= gtackTop ==========c===c==c
Retrieves data from the top of stack without
changing the stack.
Pre stack is a pointer to the stack
Post Returns data pointer if successful
null pointer if stack empty
*f

10
11
12
13
14
15

void* stackTop (STACEKE* stack)

{
// Statements
if (stack->count == 0)
return NULL;
else

return stack->top->dataPtr:
}y // stackTop




Empty Stack

PROGRAM 3-11 Empty Stack

[* = emptyStack = ==
This function determines if a stack is empty.
Pre stack is pointer to a stack
Post returns 1 if empty; 0 if data in stack

*/f
bool emptyStack (STACK* stack)
{
// Statements

return (stack->count == 0);
} // emptyStack

o WD 00 =] O N e W B e

=




Full Stack

PROGRAM 3-12  Full Stack

[

/* = fullstack ==
This function determines if a stack is full.

00 =] On N b L

[1=]

11
12
13
14
15
16
17
18
19
20
21
22
23

Full is defined as heap full.
Pre stack is pointer to a stack head node
Return true if heap full
false if heap has room
*/
bool fullstack (STACEKE* stack)
{
// Local Definitions
STACK_NODE* temp;

// Statements
if ((temp =
(STACK _NODE* )malloc (sizeof(*(stack->top)))))
{

free (temp):
return false:

y /) Oif

// malloc failed
return true;
y // fullstack




Stack Count

PROGRAM 3-13 Stack Count

/* = = stackCount
Returns number of elements in stack.

Pre stack is a pointer to the stack
Post count returned

*/

int stackCount (STACE* stack)

{

// Statements

return stack->count:
} // stackCount
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Destroy Stack

PROGRAM 3-14 Destroy Stack

Yi1gin boyunca
gezinerek ilk
once
kullanicinin
veri
dugumlerinin
daha sonra da
yigin
dugumlerinin
kapladigi
alanlar geri
kazanilir.
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*/

================== destroyStack =ss====s==========
This function releases all nodes to the heap.

Pre A stack

Post returns null pointer

STACE* destroyStack (STACEK* stack)

{
/

!/

}

Local Definitions
STACK _NODE* temp;

Statements
if (stack)
{
// Delete all nodes in stack
while (stack->top != NULL)
{
// Delete data entry
free (stack->top->dataPtr):

temp = stack->top:

stack->top = stack->top->1link:
free (temp):

} // while

// Stack now empty. Destroy stack head node.
free (stack):
} // if stack

return NULL;

// destroyStack

In the loop we
walk through
the stack, first
recycling

the user’s
data nodes
and then
recycling the
stack nodes.



