CSE1303 Part A, Additional Examples Lecture 5

Simple List Partial Implementation

Partial Lig.h:

#i fndef list_h
#define list_h

#i ncl ude <stdbool . h>
#i ncl ude <stdlib. h>
#i ncl ude <stdio. h>

#defi ne MAXLI ST 10

struct ListRec

{
char array[ MAXLI ST] ;

int count;

1
typedef struct ListRec List;

void Initialise(List *Iptr);

void Insert(List *Iptr, char item;
void Delete(List *Iptr, int pos);
bool IsFull (List *Iptr);

bool |sEntpy(List *Iptr);

int Find(List *Iptr, char iten);

/* and any nore functions you can think of) */

#endi f
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Partial Lig.c:
#include "list.h"
void Initialise(List *lptr)
{
| ptr->count = O;
}
void Insert(List *Iptr, char item
{
i nt pos;
int current;
if(lsFull(lptr))
{
fprintf(stderr, "List is full.");
exit(1);
}
/**** A ****/
/* Find the position in the |ist where you need to insert the item*/
for(pos = 0; pos < Iptr->count; pos++)
if(lptr->array[pos] > item
{
br eak;
}
}
/* Start shuffling the itens along in the array, starting at the end */
current = Iptr->count - 1;
/**** B ****/
while (current >= pos)
{
/* Copy the element into the next position along */
I ptr->array[current+1] = |Iptr->array[current];
current--;
}
/* Store the new character into the array */
| ptr->array[ pos] = item
| ptr->count ++;
/**** C ****/
}
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A|] D | E | F | | | |

[ Cout=4 |

Inserting ‘B’

[rrxx A% ofter pos has beeninidised to O
Find the position to insert:

LﬁAIDIEIFI |

pos

The loop ops when array[pog| > item.
Then we need to shuffle the items after that pogition dong to make space for the new
element.

/**** B ****/

Al D | E | F |
PAAS CuTrent

Copying the dements to the next position, thisloop Sopswhen it is< pogtion, letting us
copy the new item into the ligt.

/**** C ****/

IAI?IDIEIFI
Current Pos
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Linked List Implementation

Partial LList.h:

#ifndef Ilist_h
#define Ilist_h

#i ncl ude <stdbool . h>
#i ncl ude <stdlib. h>
#i ncl ude <stdio. h>

#defi ne MAXLI ST 10

struct EntryRec

{

char ch
int next;

1
typedef struct EntryRec Entry;

struct LinkedLi st Rec

{ Entry array[ MAXLI ST] ;
int count;
int start;

b

typedef struct LinkedListRec LList;

void Initialise(LList *lptr);

void Insert(LList *Iptr, char item;
void Del ete(LList *Iptr, int pos);
bool IsFull (LList *Iptr);

bool |sEntpy(LList *lptr);

int Find(LList *Iptr, char item;

/* and any nore functions you can think of) */

#endi f
Partial LList.c
#include "Ilist.h"

void Initialise(LList *Iptr)
{
| ptr->count
| ptr->start

0;
_1’
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void Insert(LList *Iptr, char item
{
int current;
i nt previous;
/* If the list is full, you can't insert! */
if(lsFull(lptr))
{
fprintf(stderr, "Linked List is full.");
exit(1);
}
/* Copy the iteminto the next free space in the array, which
* is at the position array[lptr->count]. */
| ptr->array[| ptr->count].ch = item
/* Find the itens in the |list between which you need to insert. */
current = Iptr->start;
previous = -1;
/**** A ****/
/* You need to check if the list is enpty */
if (IsEmpty(lptr))
| ptr->array[0].next = -1;
| ptr->start = O;
}
el se{
while(current!=-1 & & I ptr->array[current].ch < item
{
previous = current;
current = I ptr->array[current].next;
}
/**** B ****/
/* There are two cases, inserting at the start of
* the list, where Iptr->start will need to be changed,
* or inserting into the list after an existing elenent */
/* Insert at the start of the list */
if (previous==1)
| ptr->array[l ptr->count].next=lptr->start;
| ptr->start=Iptr->count;
}
/* Insert after an elenent */
el se
{
| ptr->array[| ptr->count].next = |ptr->array[previous].next;
| ptr->array[previous].next = Iptr->count;
/**** C ****/
}
| ptr->count ++;
}
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D A F E C

3 4 -1 2 0
| Count=4 |

Sat=1 |

Insat ‘B’ into thislist:

Set the next available spot to the character B

/**** A ****/

D A F E C B
3 4 -1 2 0
Current
Previous= -1

Find the correct position that the item should be inserted into the ligt. Current should be
the element after the correct position, and previous should be the element before it.

/**** B ****/

D A F E C B
3 4 -1 2 0
Prlvious Current

Update the new item’s next vaue to be the position of current (though it is better practise
to use the next vaue of the previous value). And update the next vaue of the previous

item to be the new item’s pogition.
/**** C ****/

C
0

N M

N O

w(O

A F
5

PrLious CuIrent
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Note that there are oecia cases, one where you are insarting into an empty linked list
(which can dso be taken care of in the other specia caseif coded correctly), and the

other when you are inserting right at the beginning of alinked lig.

When you are insarting at the beginning of the linked ligt, you need to move the start
vaueto be the new item, &fter linking in the new item to the origind start pogtion.

The best way to get used to linked lidts, isto create severd, and do the various operations,

writing each representation of the linked list by hand asyou are going. It'seader usng
arrows (thus should be easier when you learn to do this with pointers later on).

1/2/03 Page 7 of 7



