LINKED LISTS




Pointers

" 93 4 float *p;
char *q, *r;
char *s, *to

T printf ("% 9%\n", *p,*t);

printf("% %\n", *r,*s);
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Pointers

mal | oc(si zeof (int));

I nt | ;

I nt *p,
g = (int *)
| = 17;

P = &;

*q = 57;

P =1 + *q;
q =P

Pp = &9;
(**pp) ++;

*q,

**pp;
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Call-by-Value & Call-by-Reference

void Swap( int p, int q) a = 1,
{ b = 2
| Nt t; Swap( a, b );
t = p; P ~a; g <Db;
P = dq, t «p; P <0, q <t;
q=1;
}
void Swap( int *p, int *q ) S - ;?
{ =
t = *p; P &a; q &b;
*p _ *q; t (_*p; *p (_*q; *q <—t;
*q =t t ~*a;, *a «*b; *b ~t;
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Linked Lists

header
23. 4 > 23. 4
56.0 —| 56.0
78.0 —>| 78.0
908.1 —>1 98.1
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Linked List Structures

header

23.

A

56.

0

/8.

0

98.

1

t ypedef struct NodeTag {

f 1 oat *nunber
struct NodeTag*next;
} NodeType,;

NodeType *header ;

p- >nunber

T 23.4

P p- >next
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Linked Lists

23.4 | 1" 56.0| " 78.0| " 98.1

! a —
/ / —
/ / -
/ /
/ /
/ ’
/ /
/ /
/ /
/ /
/ /
/ /
/ /
/ /
/ /
/ /
/ /

header header - >next (headef->next)->next

printf ("% \n", header->nunber) ;

printf ("% \n", (header->next)->nunber);
header header - >next ;

header header - >next ;

printf ("% \n", header->nunber) ;

header header - >next ;
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Example: List Size

23.4 | 1T *56.0| 1T 78.0| T 98.1

Int Size( NodeType *h )
{
| nt si ze = O;
while ( h I'= NULL ) {
S| ze++:
h = h->next:

}

return( size );
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Dynamic Memory Allocation

t ypedef struct NodeTag {

fl oat *nunber ;
struct NodeTag *next ;
} NodeType,;
NodeType *h, *p;
h = (NodeType *) nalloc( sizeof (NodeType) );
p = (NodeType *) malloc( sizeof(NodeType) );
h- >nunber = 10. 0;
p->nunber = 20. 0;
h->next = p; 10.0 | ] 20.0
p- >next =

NULL; _]
h —
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Insert after a Node

— 10.0 | [ 20.0 | —1 10.0 || L‘zo.o |_‘—’
PLT |52 la PLT | 85.2 g
'\/' '\_/'

void InsertAfter( NodeType *p, NodeType *q )

{
If ( p == NULL || g == NULL )
Error( "At | ease one of the nodes Is NULL" );

el se {
g- >next = p->next;
p- >next = (;

}
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Delete a Node

56.0 | +* 78.0 | 1| 98. 1 56.0 | | 78.0| 4] 9s.

voi d Del eteAfter( NodeType *p )

{
If ( p == NULL || p->next == NULL )
Error( "The node is nonexistent" );
el se

p- >next = p->next->next;
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Pointer Implementation of Stacks

Initiall zeSt ack

1060 1 Push 56.0
" 78.0| 7" 56.0 1 Push 78.0
N 78.0| T 56.0 1 Pop

/8.0 1T 56.0 Pop
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Pointer Implementation of Stacks

typedef struct NodeTag {
| t emlype | nf o;
struct NodeTag *next;
} NodeType,;

t ypedef struct StackTag {
NodeType *top;
} StackType,;

St ackType st ack;
St ackType *pPSt ack = &st ack;

_—Y

-

stack.top

pSt ack- >t op
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Stack: Pushing a Node

—1T—> —1—> —_1—> \ ( —1—> .
pSt ack- >t op pSt ack- >t op N
pNode| T "ldat a pNode| T "ldat a |

void Push( lItemlype Item StackType *pStack )

{
NodeType *pNode;

pNode = (NodeType *) mall oc( sizeof( NodeType ) );
I f ( pNode == NULL ) Error("Exhausted nenory");

el se {
pNode->Info = Item
pNode- >next = pSt ack->t op;
pSt ack- >t op = pNode;

}
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Stack: Poping a Node

—] _ e
—ldatal T > data| "
pSt ack- >t op pSt ack- >t op
pltem T pltem T *ldat a

void Pop( ltemlype *pltem StackType *pStack )
{

NodeType *pNode;
|f ( pStack->top == NULL ) Error("Enpty stack");
el se {

pNode = pSt ack- >t op;

*pltem = pNode- >I nf o;

pSt ack- >t op = pNode- >next;

free( pNode );
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Pointer Implementation of Queues

F 7 R InitializeQueue
= _— \—r—

Fl+—— 56 0 il C | R AddQueue 56. 0

F|+— 56.0 +— 78. (;C——J__\\ R AddQueue 78.0
A/Tx

Fl 56.0 » 78.0 __-|=— S | R Del et eQueue

F sl 56. 0 ¥ 78. 0 ——_|?_ R Del et eQueue
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Pointer Implementation of Queues

typedef struct NodeTag {

| t emlype | nf o;
struct NodeTag *next;
} NodeType,;
t ypedef struct QueueTag {
NodeType *front, *rear;
} QueueType;

pQueue- >f r ont

QueueType gqueue,
QueueType *pQueue = &gueue;

pQueue- >r ear
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Queue: Adding a Node

pQueue- >r ear

T » ... —Pp o )

pQueue- >f r ont

pNode ‘_'|dat a

pQueue- >r ear

T —+— ... —» i . | ,

pQueue- >f r ont l /

——>
pNode- >next = NULL, pNode dat a L

(pQueue->rear)->next = pNode;
pQueue- >rear = pNode;
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Queue: AddQueue

voi d AddQueue( Itemlype Item QueueType *pQueue )

{
NodeType *pNode;

pNode = (NodeType *) mall oc( sizeof( NodeType ) );
|f ( pNode == NULL ) Error("Exhausted nenory");
el se {
pNode->Info = Item
pNode- >next = NULL,
1 f ( pQueue->front ) {
pQueue->front = pQueue->rear = pNode;
} else {
( pQueue- >rear) - >next
pQueue- >r ear

pNode;
pNode

}
}
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Queue: Deleting a Node

pQueue- >f r ont

—>

dat a

pQueue- >r ear

pQueue- >f r ont

dat a

pQueue- >r ear

*pltem = (pQueue->front)->i nf o;
pQueue->front = (pQueue->front)->next;
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Queue: DeleteQueue

voi d Del eteQueue( Itenlype *pltem QueueType pQueue )
{

NodeType *pNode;

| f ( pQueue->front == NULL )
Error("Emty Queue");

el se {
pNode = pQueue->front;
*pltem = pNode- >I nf o;
pQueue->front = pNode- >next;
free( pNode );

}

}
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Pointer Implementation of Queues

R InitializeQueue

|—> 56. 0 C | R AddQueue 56.0
|—> 56. 0 » 78.0 N | R AddQueue 78.0
r’ 78.0 S | R Del et eQueue

R Del et eQueue




