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Operation on Stack

« PUSH

e POP

e IsFull

* ISsEmpty

Exceptional Conditions

e Qverflow
e Underflow

Implementation of Stack Using

e Linked List
* Array
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Implementation of Stack
Using
Linked List
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wgs«  1ype Declaration For Stack using Linked List
: -/ﬁéﬂﬂ/ﬂd;‘/&‘
2&;;:?}5? #'ifndef __Stack__h www‘sni%ffps,com
ztrZSZFNZ:i;ct Node *PthONOde;
tzgedef ptrToNode stack;

-3

int IsEmpty( Stack ) ;

;tack createStack( void )é 55 ;
void DisposeStack( Stack -

i k- S 2%
oid MakeEmpty( Stac ;
:oid Ppush( ElementTypeée X, SEatk 5.3

ElementType Top( Stack S );
void Pop( Stack S 5

#endif /* _Stack_h */
/* Place 1in imp1emehtation ile _~F

/* Stack implementation is a linked list with a header *}
struct Node - .

{ :
ElementType Element; #

PtrToNode Next; %

s -3

Figure 3.39 Type declaration for linked list implemen- ' 2510 ;""5':%;
tation of the stack ApT 3

< -‘-:.:i
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To check Whether Stack is Empty ==

int
IsEmpty( Stack S )
{ v
return S->Next == NULL;
}

. N
Figure 3.40 Routine to test whether a stack is empty—

linked list implementation
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To Create an Empty List . 95=
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Stack
CreateStack( void D

{
Stack S;

S = malloc( sizeof( struct Node ) );
if(C S == NULL )

FatalError( "Out of space!!!"™ );
MakeEmpty( S );
return S;

}

void
MakeEmpty( Stack S )

{
if( S == NULL )

Error( "Must use CreateStack first™ );

else
while( !'IsEmpty( S ) )

Pop( S );
}

Figure 3.41 Routine to create an empty stack—linked
hist implementation :

Department of CSE / 19ITT102/ DSA/
5/5/2023 Unit -Il / Linear Data Structure —DEV!I 8
G,AP/CSE



To Push onto Stack B o
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void
Push( ElementType X, Stack S )

{
PtrToNode TmpCell;

TmpCell = malloc( sizeof( struct Node ) );
if( TMpCQ‘] == NULL )
FatalError( "Out of space!!!"™ );

else

{

TmpCell->Element = X; :
TmpCell->Next = S->Next;
S->Next = TmpCell;

Department of CSE / 19ITT102 / DSA/
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To Return TOP element in a Stack

C
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ElementType
Top( Stack S )

if( |IsEmpty( S ) )
return S->Next->Element;

Error( "Empty stack” ); o 3
return 0; /* Return value used to avoid warning 4

}

Figure 3.43 Routine to return top element in a
stack—linked list implementation
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To POP from a stack

void
Pop( Stack S )
{

PtrToNode FirstCell;

if( IsEmpty( S ) )

Error( "Empty stack" );
else

{
FirstCell = S->Next:

S->Next = S->Next->N
. ext;
free( FirstCell );

Figure 3.44 Routine ¢
. O pop f -
lmplementatiot:l rom a StaCk—hnked list =
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Implementation of Stack
Using
Array

Department of CSE / 19ITT102/ DSA/
5/5/2023 Unit -Il / Linear Data Structure —DEV!I 12
G,AP/CSE



<as. Stack Declaration For Stack using Array
L%g ; -/ﬁéﬂﬂ/ﬂdﬂ;
UL S #ifndef _Stack_h

WWW.s5Nsgroups.com

struct StackRecord; .
typedef struct StackRecord »Stack;

int IsEmpty( Stack S );

int IsFull( Stack S );

Stack CreateStack( int MaxElements ) ;
void DisposeStack( Stack S J;

void MakeEmpty( Stack S );

void Push( ElementType X, Stack S );
ElementType Top( Stack S );

void Pop( Stack S );

ElementType TopAndPop( Stack S )

#endif s tack _h */

/* Place in implementatioin
/* Stack implementation

is i
#define EmptyTOS ( -1 ) hEYTRRTEA LYy S arra
#define MinStackSize (¢ s 3

File */

sStruct StackRecord
{
int Capacity;
int TopOfStack;
g ElementType *Array ;

Figure 3.45 Stack declarations——-—array implem
entation
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INS DTN,
Stack
CreateStack( int MaxElements )

{

}

Stack Creation =
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Stack S;

1f( MaxElements < MinStackSize )
Error( "Stack size is too small" );

S = malloc( sizeof( struct StackRecord ) );
ifC S == NULL )
FatalError( "Out of space!!!"™ );

S-sArray = malloc( sizeof( ElementType ) * MaxElements b &
if( S->Array == NULL ) 2

FatalError( "Out of space!!'!" );
S->Capacity = MaxElements;

MakeEmpty( S );

return S;

Figure 3.46 Stack creation—array implementation
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void
MakeEmpty ( Stack S )
{ ’

}

Figure 3.49 Routine to create an empty stack—array
implementation

S—->TopOfStack = EmptyTOS;

void
Push( ElementType X, Stack S )
{
T Il s ). )
EYyrort " raltlsiacklr
else
S->Array[ ++S->TopOfStack ] = X:
}

Figure 3.50 Routine to push onto a stack—array im-
' plementation
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To Give TOP element & POP a Stack =

ElementType
IopAndPoo( Stack S )
1f( IsEmpty( S ) )
return S->Array[ S->TopOfStack-- ];
Error( "Empty stack" );
return 0; /* Return value used to avoid warning */

|

Figure 3.53 Routine to give top element and pop a
stack—array implementation
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