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CSE1301
Computer Programming
L ecture 33:

List Manipulation

Recall

e List

— an array of the same type of elements
¢ Linear Search

— Advantage: list can be unsorted

— Disadvantage: O(N)
e Binary Search

— Advantage: O(log,N)

— Disadvantage: list must be sorted

Topics
* How can wemaintain alist?
— unsorted
— sorted

e Operationsonalist:
—initializethelist
— add an element
— delete an element
— find an element
— print thelist
« Add, Find and Delete: sorted or unsorted ?

3

List: Example
#define MAX_COUNT 6 /* Max nunmber of items */
#define MAX_LEN 20 /* Max length of a nane */

struct nameLi st Rec

int count; /*Number of items currently in the list*/
char nanmes[ MAX_COUNT] [ MAX_LEN] ;
I

typedef struct nameli st Rec nanelLi st;

nameli st students;

students.count: ???

students.names

0 1 2 3 4 5

List: Initidize
nameLi st newList ( )

nanelLi st students;

students. count = 0;
return students;

students.count: 0

students.names

[0] 1 2 3 4 5

Unsorted List: Add

strcpy(students. nanes[ students.count ], “Dave”);

students. count ++;

students.count: 0

students.names

0 1 2 3 4 5
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Unsorted List: Add (cont)

strcpy(students. nanes[ students. count ], “Dave”);

students. count ++;

strcpy(students. nanes[ students. count ], “Cary”);

students.count: 1

students.names

0 1 2 3 4 5

Unsorted List: Add (cont)

strcpy(students. nanes[ students. count ], “Dave”);
students. count ++;
strcpy(students. nanes[ students. count ], “Cary”);

students. count ++;

Unsorted List: Add (cont)

naneLi st addUnsorted ( naneLi st students, char *newnane )

{

strcpy(students. nanes[ st udents. count], newnane);
st udents. count ++;

return students;

nameli st csel301;

csel301 = newlist();
csel301 = addUnsorted(csel301, “Dave”);
csel301 = addUnsorted(csel301, “Cary);

Sorted List: Add

e Casel: Listisempty
— same as unsorted

strcpy(students. names[students. count], “Dave");
st udent s. count ++;

Example: add “Dave’

students.count: 1

students.names

0 1 2 3 4 5

Sorted List: Add (cont)

o Case2: Listisnot empty
— find correct position

ple: add “Abe”
dents.count: 1

. Jdents.names

0 1 2 3 4 5

Sorted List: Add (cont)

e Case2: Listisnot empty
— find correct position
— make room by moving all items to the right

ble: add “ Abe”

stud ts.count: 1

stua ats.names

1 2 3 4 5
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Sorted List: Add (cont)

e Case2: Listisnot empty
— find correct position
— make room by moving all items to the right
— put item in that position

ble: add “ Abe”

stud ts.count: 1

stua ats.names

0 1 2 3 4 5

Sorted List: Add (cont)

e Case2: Listisnot empty
— find correct position
— make room by moving all to the right
— put item in that position
— update count
Example: add “Abe”

students.count: 2

students.names

0 1 2 3 4 5

Sorted List: Add (cont)
e Case 2: List isnot empty

" add “ Arnie”

students.c int: 4

students.i .mes

| Abe [ cary | Dave | Ed_[ 22 [ 272 ]
0 1 2 3 4 5

Sorted List: Add (cont)
» Case2: List isnot empty

Example: add “Arnie”

students.count:

students.names

0

| Cay | Dave | Ed_| 272 |
2 3 4 5

1

Sorted List: Add (cont)
o Case2: List isnot empty

alphabetical

ordering is
maintained

Example: add “ Arnig”

students.count: 5

students.names

e [ Amie | Cary | Dave | Ed | 777 |
0 1 2 3 4 5

Sorted List: Add (cont)
» Case2: List isnot empty

What if the array
is already full?

students.count: 5

students.names

[be | Amie | Cay | Dave | Ed | 77 |
0 1 2 3 4 5
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Algorithm addElement

count addEl enent (array, | ast, val )

if list is full
print nmessage and exit
else if list is enpty

add val in first position of array
increment |ast

}
el se

while ( end of array not reached )

Function addElement

int addEl enent( int *arr, el se
int *last, int val,
int size ) for(count=0; count <= *last;
{ count ++)
int count, i: {/* add before first larger
if (*last == size-1) val ue */

if (val <arr[count] )
{/* shuffle along starting
at the end */
for (i = *last;
i >= count; i--)

{/* list is full */
printf (“List is full\n");
return -1;

else if (*last ==-1)

{/* list is enpty */ arr[i+1]=arr[i];

if (val <current elenment ) arr[0] = val; }
. (*last)++; br eak;
Shu:elflerere:\tostgfarrtlig:; ;thecf}”zﬁt el ement return 0; }
break | oop } } B )
arr[count] = val;
(*last) ++;
i}nsert val in the enpty spot of array return count;
updat e | ast }
) return position of added el ement 19 ) 20
addElement -- Exercise .
List: Add an Element
* Modify the C program so that it works on the « Unsorted list
struct nameL ist
Version 1: — append after the last element
* parameters: new item, count and array of strings * Sor_tEd list o
« return value: whether the list isfull — find correct position
_Version 2: — make room for the new element
« parameters; new item and anameList structure * Special cases:
« return value: updated struct — list is empty
« use afunction called isListFull to determineif the —listisfull
listisfull —itemto be inserted is already in the list
21 22
List: Print (Version 1) List: Print (Version 2)
void printList ( int count, char nomen[][ MAX_LEN] ) void printList ( naneList class )
{ {
int i; inti;
for (i=0; i < count; i++) for (i=0; i < class.count; i++)
{ {
printf (“%d %\n", i, nonen[i]); printf (“%d %\n", i, class.nanmes[i] );
} . }
Array of strings
printList ( students.count, students.nanes ); printList ( students);
23 24
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* Sorted
— Use binary search

» Unsorted
— Use linear search

List: Find an Element

 Used for deleting an element

25

List: Delete an Element
» Samefor both sorted and unsorted lists
¢ Algorithm:
— find the position of the item to be deleted
« linear or binary search
—if found
« move all items one position to the left
« decrement count
» Special cases:
— list is empty

— item not found
26

Example: delete” Cary’

students.count: 5

students.names

List: Delete an Element

- find the position of the element

[be | Amie | Cary | Dave | Ed | 777 |
0 1 2 3 4 5

List: Delete an Element

- find the position of the element
- remove the element

Example: delete“ Cary”

students.count: 5

students.names
[ Dave | Ed | 222 |
0 1 3! 4 5

2

- remove the element

Example: delete“ Cary”

students.count: 5

students.names

List: Delete an Element
- find the position of the element

- shuffle the items after the deleted item to the left

We don’t need to
actually clear this.
Just update count

[be | Amie | Dave | Ed | €d | 777 |
0 1 2 3 4 5

List: Delete an Element

- find the position of the element

- remove the element

- shuffle the items after the deleted item to the | eft
- decrement count

Example: delete” Cary”

students.count: 4

students.names

[be | Amie | Dave | Ed | Ed | o7 |
0 1 2 3 4 5
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Summary

¢ Operationsonlists
—initialize, add element, delete element, find
element, print

* Add, Find and Delete: sorted or unsorted?

» Review: array of strings andstructs as
parameters

31
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