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Overview

o Operationsfor Lists.
e Implementation of Linked Lists.
e Double Linked Lists.




List Operations

Go to aposition in the lit.

nsert an item at a position in the list.
Delete an item from a position in the list.
Retrieve an item from a position.
Replace an item at a position.
Traversealist.




Linked List




#defi ne LI NKEDLI STH
#1 ncl ude <st dbool . h>
#1 ncl ude “node. h”

struct Li nkedLi st Rec
{

| nt count ;
Node* headPtr:

i

t ypedef struct LinkedLi stRec List;

void intializeList(List* |istPtr);

bool listEnmpty(const List* [istPtr);

Node* setPosition(const List* listPtr, int position);
void insertlten(List* listPtr, float item int position);
float del eteNode(List* listPtr, int position);

#endi f




Initialize List

|1 stPtr | count
headPt r

void initializeList(List* listPtr)

{

| i st Ptr->headPtr NULL:

| 1 st Ptr->count

O;




Set Position

check if position is within range
start with address of head node
set count to O
while count Is |ess than position
—follow link to next node

— Increment count

return address of current node



Node* setPosition(const List* listPtr, int position)

{
| nt |
Node* nodePtr = |1 stPtr->headPtr;

| f (position < O || position >= listPtr->count) {
fprintf(stderr, “lnvalid position\n”);
exit(1);

}

el se {
for (i =0; I < position; 1++) {
nodePtr = nodePtr->nextPtr;
}
}

return nodePtr:;




Node* setPosition(const List* listPtr, int position)

{
| nt |
Node* nodePtr = |istPtr->headPtr;

| f (position < O || position >= listPtr->count) {
fprintf(stderr, “lnvalid position\n”),;
exit(1l);

}

el se {
for (i =0; I < position; 1++) {
nodePtr = nodePtr->nextPtr;
}
}

return nodePtr:;

}




Node* setPosition(const List* listPtr, int position)

{
| nt |
Node* nodePtr = |istPtr->headPtr;

| f (position < O || position >= listPtr->count) {
fprintf(stderr, “lnvalid position\n”);
exit(1);

}

el se {
for (I =0; | < position; 1++) {
nodePtr = nodePtr->nextPtr:
}
}

return nodePtr:;

}
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Head

If we Insert it at position O.

1




Instead, suppose we insert It at position 1.




Instead, suppose we insert It at position 1.




void insertlitem List* listPtr, float 1tem
{
Node* newNodePtr = makeNode(item;
Node* nodePtr = NULL;

| f (position == 0)

{
newNodePtr->nextPtr = |1 stPtr->headPtr;
| i stPtr->headPtr = newNodePtr:

}

el se

{

| Nt position)

nodePtr = setPosition(listPtr, position-1);
newNodePt r - >next Ptr = nodePtr->nextPtr;
nodePtr->next Ptr = newNodePtr:

}

| i1 st Ptr->count ++;




void insertlitem List* listPtr, float 1tem
{
Node* newNodePtr = makeNode(item;
Node* nodePtr = NULL;

| f (position == 0)

{
newNodePtr->nextPtr = |1 stPtr->headPtr:
|1 st Ptr->headPtr = newNodePtr:

¥

el se

{

| Nt position)

nodePtr = setPosition(listPtr, position-1);
newNodePt r - >next Ptr = nodePtr->nextPtr;
nodePtr->next Ptr = newNodePtr:

}

| i1 st Ptr->count ++;




void insertlitem List* listPtr, float 1tem
{
Node* newNodePtr = makeNode(item;
Node* nodePtr = NULL;

| f (position == 0)

{
newNodePtr->nextPtr = |1 stPtr->headPtr;
| i stPtr->headPtr = newNodePtr:

}

el se

{

| Nt position)

nodePtr = setPosition(listPtr, position-1);
newNodePt r - >next Ptr = nodePtr->nextPtr;
nodePtr->next Ptr = newNodePtr:

}

| i1 st Ptr->count ++;




void insertlitem List* listPtr, float 1tem
{
Node* newNodePtr = makeNode(item;
Node* nodePtr = NULL;

| f (position == 0)

{
newNodePtr->nextPtr = |1 stPtr->headPtr;
| i stPtr->headPtr = newNodePtr:

}

el se

{

| Nt position)

nodePtr = setPosition(listPtr, position-1);
newNodePt r - >next Ptr = nodePtr->nextPtr:
nodePtr->next Ptr = newNodePtr

}

| i1 st Ptr->count ++;




void insertlitem List* listPtr, float 1tem
{
Node* newNodePtr = makeNode(item;
Node* nodePtr = NULL;

| f (position == 0)

{
newNodePtr->nextPtr = |1 stPtr->headPtr;
| i stPtr->headPtr = newNodePtr:

}

el se

{

| Nt position)

nodePtr = setPosition(listPtr, position-1);
newNodePt r - >next Ptr = nodePtr->nextPtr;
nodePtr->next Ptr = newNodePtr:

}

| 1 st Ptr->count ++;
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If we delete the Node at position 2.

Head




If we delete the Node at position 2.

Head




voi d del eteNode(List* listPtr, int position)
{

Node* ol dNodePtr = NULL;

Node* nodePtr = NULL;

I f (listPtr->count > 0 &% position < [istPtr->count)
{
I f (position == 0) {
ol dNodePtr = listPtr->headPtr
| i stPtr->headPtr = ol dNodePtr ->nextPtr
}

el se {

nodePtr = setPosition(listPtr, position - 1);
ol dNodePtr = nodePtr ->nextPtr;
nodePtr->next Ptr = ol dNodePtr ->next Ptr;

}

listPtr->count--;

free(ol dNodePtr) ;

}

el se {
fprintf(stderr, “List is enpty or invalid position.\n”);
exit(1l);




voi d del eteNode(List* listPtr, int position)
{

Node* ol dNodePtr = NULL;

Node* nodePtr = NULL;

I f (listPtr->count > 0 &% position < [istPtr->count)
{
I f (position == 0) {
ol dNodePtr = listPtr->headPtr;
| i stPtr->headPtr = ol dNodePtr->nextPtr;
}

el se {

nodePtr = setPosition(listPtr, position - 1);
ol dNodePtr = nodePtr ->nextPtr;
nodePtr->next Ptr = ol dNodePtr ->next Ptr;

}

listPtr->count--;

free(ol dNodePtr) ;

}

el se {
fprintf(stderr, “List is enpty or invalid position.\n");
exit(1l);




voi d del eteNode(List* listPtr, int position)
{

Node* ol dNodePtr = NULL;

Node* nodePtr = NULL;

I f (listPtr->count > 0 &% position < [istPtr->count)
{
I f (position == 0) {
ol dNodePtr = listPtr->headPtr;
| i stPtr->headPtr = ol dNodePtr->nextPtr;
}

el se {

nodePtr = setPosition(listPtr, position - 1);
ol dNodePtr = nodePtr ->nextPtr;
nodePtr->next Ptr = ol dNodePtr ->next Ptr;

}

listPtr->count--;

free(ol dNodePtr) ;

}

el se {
fprintf(stderr, “List is enpty or invalid position.\n");
exit(1l);




voi d del eteNode(List* listPtr, int position)
{

Node* ol dNodePtr = NULL;

Node* nodePtr = NULL;

I f (listPtr->count > 0 &% position < [istPtr->count)
{
I f (position == 0) {
ol dNodePtr = listPtr->headPtr;
| i stPtr->headPtr = ol dNodePtr->nextPtr;
}

el se {

nodePtr = setPosition(listPtr, position - 1);
ol dNodePtr = nodePtr->nextPtr;
nodePtr->next Ptr = ol dNodePtr->nextPtr

}

| i stPtr->count--:

free(ol dNodePtr) ;

}

el se {
fprintf(stderr, “List is enpty or invalid position.\n");
exit(1l);




voi d del eteNode(List* listPtr, int position)
{

Node* ol dNodePtr = NULL;

Node* nodePtr = NULL;

I f (listPtr->count > 0 &% position < [istPtr->count)
{
I f (position == 0) {
ol dNodePtr = listPtr->headPtr;
| i stPtr->headPtr = ol dNodePtr->nextPtr;
}

el se {

nodePtr = setPosition(listPtr, position - 1);
ol dNodePtr = nodePtr->nextPtr;
nodePtr->next Ptr = ol dNodePtr ->next Ptr;

}

|iStPtI’->Count--;

free(ol dNodePtr) ;

}

el se {
fprintf(stderr, “List is enpty or invalid position.\n");
exit(1l);




Comparsion

Linked Storage
— Unknown list size.
— Flexibility Is needed.

Contiguous Stor age

Known list size.

—aw insertions and deletions are made within the list.
Random access




Double Linked List Operations

 Goto apositioninthelist.

nsert an item in aposition in the list.
Delete an item from a position in the list.
Retrieve an item from a position.
Replace an item at a position.

Traverse alist, in both directions.




Double Linked List
1 2 3

Current




struct Doubl eLi nkNodeRec
{

fl oat val ue:
struct Doubl eLi nkNodeRec* next Ptr;
struct Doubl eLi nkNodeRec* previ ouskPtr;

}
t ypedef struct Doubl eLi nkNodeRec Node;

struct Doubl eLi nkLi st Rec
{

| nt count ;
Node* current Ptr;
| nt position;

3

t ypedef struct Doubl eLi nkLi st Rec Doubl eLi nkLi st ;




Revision

e Linked List.
e Benefits of different implementations.
e Double Linked List.

Preparation

* Read Chapter 6 In Kruse et al.




