(Part 11)

LINKED LISTS




Call by Reference

ppData pData Dat a pppX  ppX pX
> » 75 > > >
| nt Dat a, *pbDat a; void Inc( int *pX)
| nt **ppDat a; {
return( (*pX) ++ );
Data = 75; }
pData = &Dat a;
ppDat a = &pDat a; void IncP( int **ppX)
{
Dat a++; return( (**pX)++ );
(*pData) ++; (**ppDat a) ++; }
| nc( &Dbata ); void IncPP( int ***pppX );
| ncP( &pData ); {

| ncPP( &ppData ); return( (***pppX) ++ );
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Call by Reference

NodeType Dat al;
NodeType *pbDat a;

pDat a Dat al pDat a Dat al
Datal.info = 75; > 75 T 1L| 75
pData = &Dat a; 3 .
(Dat al. i nfo) ++;
(pDat al- >i nf 0) ++;
ppDat a ppDat a

MakeNULL( &pData ); .

voi d MakeNULL( NodeType **ppData )
{

}

*ppData = NULL,;

=~< e
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Linked Lists: Insertion

pHeader
> 98 —> 15 76
—» 98 |1 15 | 1T — 98 15 | T
pPr evj pNew pPr evj pNew
= 66 y; - 66 y
v v
pHeader pHeader
T 98 — > 98 — >
pPPrev pNew pNew
66 y, 66 y,
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Linked Lists: InsertNodeAfter

voi d I nsert NodeAfter( NodeType **ppHeader,
NodeType *pPrev,
NodeType *pNew )

{
1T ( pPrev == NULL ) {
pNew >next = *ppHeader;
*ppHeader = pNew,
} else {

pNew >next
pPr ev- >next

}
}

pPr ev->next ;
PNew;,
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Linked Lists: Deletion

pHeader
» 98 [T 15 | 76

pHeader
T 98 | 15 76

pHeader
T 98 | 1T 15 76

pHeader
N 98 | T 15 76

pPrev

pPrev
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Linked Lists: DeleteNodeAfter

voi d Del et eNodeAfter( NodeType *pHeader,
NodeType *pPrev )

{
NodeType *pNode;

1T ( pPrev == NULL ) {

pNode = pHeader;
pHeader = pHeader - >next;
} else {
pNode PPrev- >next ;

pPr ev- >next

}
free( pNode );

pPr ev- >next - >next;
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Operations on Lists

void InitializeList( ListType *pList );
Bool ean IsFirst( ListType *pList, int w ndow );
Bool ean IsLast( ListType *pList, int w ndow );

void Start( ListType *pList, int *w ndow );
voi d Next( ListType *pList, int *w ndow );
void Prev( ListType *pList, int *w ndow );
void Last( ListType *pList, int *w ndow );

voi d Del et g( Li st Type *pList, int *w ndow );

void InsertAfter( ListType *pList, int *w ndow,
|temlype item);

voi d I nsertBefore( ListType *pList, int *w ndow,
|temlype item);

voi d Repl ace( Li st Type *pList, int w ndow,
|temlype item);
void Retrieve( Li st Type *pList, int w ndow,

| teniType *pltem); S. Prasitiutrakul 1094



Doubly Linked Lists
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Dummy Nodes

H
T 98 | T " 15 76 1
H
58 1 98 | 15 76
dunmy
node
H
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Linked List: ListLength

Int ListLength( NodeType *pHeader )

{
return( pHeader == NULL ?
O: (1 + ListLength( pHeader->next ) ) );
}
Int ListLength( NodeType *pHeader )
{

| nt Length = O;

while ( pHeader !'= NULL ) {
Lengt h++;
pHeader = pHeader - >next;

}
return( Length );
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Linked Lists: ReverselList

NodeType *ReverselList( NodeType *pList )

{

| f ( pList->next == NULL ) return( pList );
Rever seli st ( pList->next );

pLIst->next->next = pLIst;

PRLI st

pList->next = NULL,

return( pRLIst );
pLi st M 98 | 15 |-+ 76
pList [T 98 pRList| T " 76 | 15
\ /
pLi st " 98 pRLi st 76 15
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Array Implementation of Lists

count O 2 7
5 A C
list empty
6 A C
5 A P
4 B S
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Array Implementation of Lists
#def i ne MAXLI ST 10

t ypedef char | t emlype;
t ypedef enum Bool eanTag { FALSE, TRUE } Bool ean;
t ypedef struct NodeTag {

Int  count;
ltemType entry[MAXLIST];
} ListType;

Int Size( ListType *pList )
{

return( pList->count );

}

Boolean [ istIsEmotv( | istTvpe *pl ist ) S, prasiirakul 1994



Linked Lists in Arrays

( Cursor-Based Implementation of Lists )

0 |c517111| | -1 | l 17999
1 |C517222( | 3.}
2 4 > —» 517555
3 | c517555| | 6

—” 517333
4 8
5 -1

—* 517888
6 | Cc517333| | 7.
7 | C517888| | 0, — 517111 1
8 5

info next first
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Linked Lists in Arrays

( Cursor-Based Implementation of Lists )

o) 1 0 [c311111 -1

1 2 1 2

2 3 2 3

3 4 3 4

4 5 4 5

5 6 5 6

6 7 1 6 7 0
7 8 first 7 8 first
8 -1 0 8 -1 1

info next available info next available
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Linked Lists in Arrays

( Cursor-Based Implementation of Lists )

O |c311111|| 1 0 [c311111] | 1

1 |c312222| | 2 1 | c312222| | 3

2 1c313333( | 3 2 4

3 (c314444] | -1 3 |c314444| | -1

A 5 4 5

5 6 5 6

6 7 o) 6 7 0

7 8 first 7 8 first
8 -1 4 8 _1 2

info next available info next available
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Linked Lists in Arrays

( Cursor-Based Implementation of Lists )

0 O |c311111| | -1

1 1

2 2

3 3

4 1 4 0

first first

5 5

6 -1 6 -1

7 availabl 7 availabl
e e

8 -1 8 0

info next last info next last
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Linked Lists in Arrays

( Cursor-Based Implementation of Lists )

O|c311111|| 1 O|c311111|| 1

1 [c312222| | 2 1 | c312222| | 3

2 |1¢313333| | 3 2 -1

3 [c314444] | -1 3 | c314444| | -1

A 0 4 0

c first . first

6 -1 6 2

7 avallabl 7 availabl
e e

8 3 8 3

info next last info next last
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