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LOOK AT THE EXAMPLES









DATA TYPES

Store only a single data

Boolean –bool
Enumeration –enum
Character –char
Integer –short, int, long
Floating point –float, double

B A S I C  D ATA  T Y P E S
( C + + )

Array –can contain multiple 
data with the same types

Struct–can contain multiple 
data with different type

S T R U C T U R E D
 D ATA  T Y P E S



DATA TYPES

Queue & Stack

L I N E A R  D ATA  
S T R U C T U R E  W I T H  

R E S T R I C T I O N

Unsorted Linked List
Sorted Linked List

L I N E A R  D ATA  
S T R U C T U R E  W I T H  
N O  R E S T R I C T I O N

Binary Tree
Graph

N O N - L I N E A R  D ATA  
S T R U C T U R E











ABSTRACT DATA TYPE (ADT)

• In computer science, an abstract data type (ADT) is a 
mathematical model for data types, where a data type is 
defined by its behavior (semantics) from the point of view of 
a user of the data, specifically in terms of possible values, 
possible operations on data of this type, and the behavior of 
these operations.

• This contrasts with data structures, which are concrete 
representations of data, and are the point of view of an 
implementer, not a user.

• Data structures can implement one or more particular 
abstract data types (ADT).



Imagine an Abstract Data Type (ADT) like a recipe for 
making a cake. The recipe doesn’t care how you store 
the ingredients or what kind of oven you use — it just 
tells you:

• What the cake should have (flour, sugar, eggs — like 
"data").

• What you can do with the cake (bake, cut, eat — like 
"operations" on data).

• What the result should be (a finished cake, clean 
slices, tasty — like "operation behavior").

On the other hand, a data structure is like the kitchen 
and tools you use — for example, whether you use a 
metal or plastic bowl, an electric or wood-fired oven. 
That’s more about how you make it happen.

Example:

• ADT: "List" — you can add, remove, or search for items.

• Data structure: You can implement that list using an 
array or a linked list — that's the "how."

• So, ADT focuses on what you want to achieve, while 
data structures handle how you make it work.



LOOK AT THE EXAMPLES (ADT)
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LOOK AT THE EXAMPLES 
(OOP APPROACH)
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attributes

method

Abstraction of a book
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The characteristics of the collection of data

Formal Definition:
An ADT is a model of a data structure that 
specifies: 

The operations that can be performed on the collection

It’s abstract because it doesn’t specify how the ADT  will 
be implemented
Ex : integer, real number, matrix 
Ex : common entity in real world
        List - collections of objects of the same type:   
         words, names, numbers

A given ADT can have multiple implementations

INTRODUCTION





Recap

• Abstract Data Type (ADT) is the logical picture of 
the  data and the operations to manipulate the 
component  elements of the data.

• ADT is in the logical level.

• Data Structure (DS) is the actual representation of 
the  data during the implementation and the 
algorithms to  manipulate the data elements.

• Data Structure is in the implementation level.



List as Abstract Data Type

• List - common entity in real world
• Collections of objects of the same type :words, 

names, numbers  

• Define the data in the list

• Collections of objects of the same type : words,  names, 
numbers, images, ID, command, resource  etc.



LIST AS ABSTRACT DATA TYPE 



LOOK AT THE EXAMPLES 



LOOK AT THE EXAMPLES 



LINKED LIST 



LINKED LIST 



 Array vs Linked List

Feature Array Linked List 

Memory Allocation Fixed size (pre-allocated) Grows or shrinks dynamically

Access Time Fast (direct index access) Slower (node-by-node traversal) 

Insertion/Deletion Slow (needs shifting elements) Fast (update pointers) 

Memory Usage More efficient (stores only data) Extra memory for pointers 

Cache Performance Better (continuous memory) Worse (scattered nodes) 

Implementation Easier to set up 
More complex (needs pointer logic) 



 Array vs Linked List

Array → Like a row of seats 
in a theater — easy to find 
your seat (index), but hard 

to add a new row.

Linked List → Like a chain 
of people holding hands 

— easy to add someone in 
the middle, but you need 

to start from the first 
person to find someone.





Understanding 
Pointers in C++ - 

House Analogy

Making pointers easy to visualize



What is a Pointer?

A pointer is a 
variable that stores 
the **address** of 
another variable.

Think of it like a 
person holding a 

paper with a 
house’s address.



Step 1: Setting Up

• char ch1 = 'A', ch2 = 'Z';
• char *ptr1, *ptr2;

• House 1 (ch1) contains 'A'.
• House 2 (ch2) contains 'Z'.
• ptr1 and ptr2 are people without addresses yet.



Step 2: Assign Address

• ptr1 = &ch1;

• ptr1 receives the address of House 1.

Person Holds Address 
Of

House 
Contains

ptr1 House 1 (ch1) 'A'

ptr2 ??? ???



Step 3: Modify the Content

• *ptr1 = 'B';

• ptr1 goes to House 1 and changes the 
letter to 'B’.

Person Holds Address 
Of

House 
Contains

ptr1 House 1 (ch1) 'B'

ptr2 ??? ???



Step 4: Copy the Address

• ptr2 = ptr1;

• ptr2 now holds the same address as 
ptr1 — both point to House 1.

Person Holds Address 
Of

House 
Contains

ptr1 House 1 (ch1) 'B'

ptr2 House 1 (ch1) 'B'



Step 5: Change Address

• ptr1 = &ch2;

• ptr1 gets a new address — now it 
points to House 2.

Person Holds Address 
Of

House 
Contains

ptr1 House 2 (ch2) 'Z'

ptr2 House 1 (ch1) 'B'



Step 6: Copy Content

• *ptr1 = *ptr2;

• ptr1 copies the letter from House 1 
('B') into House 2.

Person Holds Address 
Of

House 
Contains

ptr1 House 2 (ch2) 'B'

ptr2 House 1 (ch1) 'B'



Final Output

• cout << ch1 << "\t" << ch2 << "\t" << *ptr1 << "\t" << *ptr2 << endl;

• Output:
• B   B   B   B



Key Takeaways

• A pointer stores an **address**, not a value.
• *ptr means **go to that address** and **access/change the value**.
• Pointers can switch addresses anytime.
• Changing content through a pointer changes the **original variable**.

•  Pointers are like people carrying addresses to different houses.



Thank You!

• Questions or doubts? Let’s clear them 
up now!
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