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Lecture A7 —Nodesand Linked
Structures
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Overview of Topic

* Review List Implementations. }Today,s
. Nodes Lecture
* Linked Stacks.

* Linked Queues

 Linked Lists.

Other List Operations

Lists

A List ADT

A sequence of elements together with these
operations:

« Initializethelist.

« Determine whether the list is empty.

» Determine whether the list is full.

0 2 3 4 « Find the size of the list.
* Insert an item anywhere in the list.
* Delete an item anywherein alist.
« Goto aparticular positionin alist.
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Initialize thelist.
Determine whether the list is empty.

Find the size of the list.

* Insert an item anywhere in the list. ist needs to
; ; ; be able to
» Delete an item anywherein alist.
expand

Go to a particular positionin alist.




Simple List I mplementation

Expansion and Insertion

Copy old array, leave space for the new value
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Disadvantages

* Lotsof memory needsto be all ocated.
« Lotsof copying needsto be done.

Linked List | mplementation:
Using Pointers
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Method2 b
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Method 2

start
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Advantages

* Only alittle amount of memory needsto be
allocated.

 Only alittle amount of copying needsto be

done.
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#i f ndef NODEH
#def i ne NODEH
Ihde-
L/ struct NodeRec
struct NodeRec val ue:

{
float val ue; next Ptr :I:I

struct NodeRec* nextPtr;

b

typedef struct NodeRec Node;
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{

float value;

struct NodeRec* nextPtr;
b
typedef struct NodeRec Node;
Node* nmakeNode(float item;

#endi f

Make Node

» To makeanew node for an item
— take enough bytes from the heap
— remember its addressin memory
— put the item in that location
—set“ next” link to NULL
— return the node’ s address
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Node* makeNode(float item

Node* newNodePtr = (Node*)mal | oc(sizeof (Node));

if (newNodePtr == NULL) {
fprintf(stderr, “Qut of nenory”);
exit(1);

}

else {
newNodePtr->val ue = item
newNodePt r- >next Ptr = NULL;

}

return newNodePtr;




#i ncl ude <stdio. h>
#include <stdlib. h>
#i ncl ude “node. h”

int main()

float item
Node* firstNodePtr = NULL;
Node* | ast NodePtr = NULL;

while (scanf(“%", &ten) != EOF){

if (firstNodePtr == NULL){
firstNodePtr = nmakeNode(item);
| ast NodePtr = firstNodePtr;

}

else {
| ast NodePtr->next Ptr = nakeNode(iten);
| ast NodePtr = | astNodePtr ->nextPtr;
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Linked Structure

firstNod -
0x30F0 m «
;

oei2a g oy ]
oorao 3 loxoraal s

21

Linked Structure
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Linked Structure
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Linked Structure
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Revision
* Node

» How to make anew Node
* Linked Structures
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Revison: Reading
e Kruse4.5

Preparation

Next lecture: Linked Stacks and Queues
* Read 3.1.6inKruseet a.
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