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Unit I – List ADTs

Topic: List ADT



List ADTsList ADTsList ADTsList ADTs





List is an ordered set of elements.

The general form of the list is A1 ,A2 , ……,A

First element of the list 

2nd element of the list

Size of the list

If the element at position i is Ai, then its successor is AIf the element at position i is Ai, then its successor is A

, ……,AN

, then its successor is Ai+1 and its predecessor is A, then its successor is Ai+1 and its predecessor is A



List ADT

{

Instances: collection of elements.

Operations:

Insert ()

Delete ()

Find ()

Next (i) 

Previous (i) Previous (i) 

Print list()

Makeempty()

Instances: collection of elements.

) ) 

Print list()



Implementation of list ADT

Array based ImplementationArray based Implementation

Linked List based implementation

Array Implementation

Array is a collection of specific number of same type of data stored in consecutive 

memory locations. memory locations. 

Array is a static data structure.

Array is a collection of specific number of same type of data stored in consecutive 



10, 20, 25 -> requires 3 variables

What for 100 elements?

Array

Arrays are used to hold several values in a single variableArrays are used to hold several values in a single variable

separate variables for each value. 

> requires 3 variables

What for 100 elements?

Array

hold several values in a single variable, rather than declaring hold several values in a single variable, rather than declaring 

separate variables for each value. 



An array is defined as the group of similar type of data elements stored at 

contiguous memory locations.

Arrays are the derived data type since it holds the primitive type of data items 

such as int, char, double, float, etc. 

An array is defined as the group of similar type of data elements stored at 

since it holds the primitive type of data items 





Declaration of one dimensional arrays:Declaration of one dimensional arrays:

array_name[array_size];

float height[20];

int a[50]

Data type
Array size

Array name



int marks[5] = {50, 60, 90, 85, 65}

marks[0]=50; 
50

marks[0]

60 90 85

marks[1] marks[2] marks[3]



Why we need an array?Why we need an array?





void insert()

\n Enter the number of elements:");

d",&n);

\n Enter list elements: ");

=0; i<n; i++)

("%d", &b[i]);("%d", &b[i]);

n Enter the number of elements:");

n Enter list elements: ");





void deletion()

{

printf("\n enter the position you want to delete: ");printf("\n enter the position you want to delete: ");

scanf("%d", &pos);

if(pos >= n)

printf("\n Invalid location");

else

{

for(i=pos+1; i<n; i++)

b[i-1] = b[i];b[i-1] = b[i];

n--;

printf("List elements after deletion");

}

n enter the position you want to delete: ");n enter the position you want to delete: ");

n Invalid location");

("List elements after deletion");



void search()

int flag = 0;

n Enter the element to be 
searched: ");searched: ");

("%d", &e);

<n; i++)

] == e)

("Element is in the %d position", ("Element is in the %d position", 

if(flag == 0)

printf("Value %d is not in the list", e);

}}



void display()

=0; i<n; i++)=0; i<n; i++)

\n %d", b[i]);



Advantages of array implementation:

The elements are faster to access using random access.The elements are faster to access using random access.

Searching an element is easier.

Limitation of array implementation

The number of elements in the array is fixed.

Insertion and deletion operation in array are expensive. Insertion and deletion operation in array are expensive. 

Memory is allocated at compile time 

Advantages of array implementation:

The elements are faster to access using random access.The elements are faster to access using random access.

The number of elements in the array is fixed.

Insertion and deletion operation in array are expensive. Insertion and deletion operation in array are expensive. 

Memory is allocated at compile time i.e static memory allocation.



List the array operations

What operation this code performs?What operation this code performs?

n enter the position: ");

("%d", &pos);

>= n)

n Invalid location");

=pos+1; i<n; i++)

i];

What operation this code performs?What operation this code performs?


