Linked Lists

COMP 1002/1402

Using Defined Types
Data Structures are key to Computer Science

Think of the JAVA libraries:
Vector,
ArrayList,
Hashtable...



Lists of Information

Begin with abasic concept: A List
Has afirst e ement
second € ement

third element...

Could be arbitrary length
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Sowhat iIsin aNODE?

Each element (NODE) in alist contains:

Data

and a pointer to another NODE

How will we define the NODE type?



Global Declarations!

typedef int KEY_TYPE;, /*applic dependent*/
t ypedef struct {
KEY_TYPE key:;
. [ * other data */
} DATA:
typedef struct {
DATA dat a;

struct nodeTag *Ii nk;
} NODE;

List Orderings
Three main types of lists:

e Firstin First out (Queue)
e LastinFirst out (stack)

o Key Sequenced (sorted list)



Keeping aList

Keep apointer to the first NODE
NODE * pLi st;

All functions modifying alist:
Take pList as a parameter
Return the “new” pointer to the first NODE

€.g.. NODE *insertNode(...);

Lists Versus Arrays

Arrays

Elements are consecutive in memory

Easy to determine location in memory
Access asingle element quickly

Cannot change size (must declare new space)



Lists Versus Arrays
Lists

Elements are in arbitrary location
Must view all predecessorsto find one
Growsto arbitrary size

Massive re-orderings possible quickly

Insert a Node

e Allocate memory
» Locate predecessor (pPr e)
» Point new node to its successor

» Point predecessor to new node



Meanings of pPr e

data link data link data link data link

pList
pPre . Add to empty list or add at beginning of list

pPre .—» Add in middle of list or add at end of list

Insert into Empty List

BEFORE ADD
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Insert Node at Beginning

BEFORE ADD
phew .—v
plist .-v

pPra
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pMew-=link = pList;
plList = pMew;
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Insert Node in Middle

BEFORE ADD
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pMew-slink = pPre—=link;
pPre-=link = pNew;
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Insert Node at End

BEFORE ADD
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pMNew-=link = pPre-=link;
pPre==link = pMNew;
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Inserting a Node

NODE * insertNode( NODE *pLi st,
NODE * pPr e,
DATA data) {



Deleting aNode

Still requires the predecessor’ s location!
Cut out the node

Free the memory space!

Delete First Node

BEFORE DELETE
pPre . pCu:\.
pList = pCur-=link; I
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Delete General Case

BerForE DELETE
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pPre-=link = pCur-=link ;
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AFTER DELETE

Deleting aNode

NODE * del et eNode( NODE *pLi st
NCDE *pPre) {
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Searching Through aList

Search should return:
O if no match exists

1if pCur isamatch

Search Returns:;

OO~ - (O8O

Em em oo

plre pCur pPre pCur rPre pCur
target == first target = middle target == last

SUCCESSFUL SEARCGHES (RETURM 1)

pList

- - - OO

mR @R @@

pPre pCur pPre pCur pPre pCur

target < first target > “pPre target > last
target < *pCur

UNSUCCESSFUL SEARCHES (HETUAN 0)
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searchlList

i nt searchLi st (NODE *plLi st,
NODE ** pPr e,
NODE **pCur,
KEY_TYPE target) {

Traverse Linked Lists

printList, averagelList, ...

pWalker

13



