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Definition:

An abstract data type is a concept in computer science that defines a set of values and a set
of operations on those values. The key characteristic of an ADT is that it is defined at a
formal, logical level, without specifying the implementation details. The formal definition
serves as the sole interface for both application developers and implementers.

Characterstics:

Abstraction:

ADTs provide a high-level view, abstracting away implementation details.
Users interact with the data type based on its operations, not its internal workings.

Encapsulation:

ADTs encapsulate data and operations into a single unit.
Internal details are hidden from users, promoting a clear separation of concerns.

Well-Defined Operations:

ADTs define a set of operations that can be performed on the data, such as insertion,
deletion, and retrieval.
These operations have clear specifications, regardless of how they are implemented.

Data Hiding:

Internal representation of data is hidden, preventing direct access by users.
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Users can only interact with the data through the specified operations.

Examples of Abstract Data Types:

Stack:

Operations:
Push (add element to the top).
Pop (remove element from the top).
Peek (view the top element without removing it).

Implementation: Can be implemented using arrays or linked lists.

Queue:

Operations:
Enqueue (add element to the back).
Dequeue (remove element from the front).
Front (view the front element without removing it).

Implementation: Can be implemented using arrays or linked lists.

Set:

Operations:
Insert (add an element).
Delete (remove an element).
Search (find an element).

Implementation: Can be implemented using arrays, linked lists, or binary search trees.
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Importance of Abstract Data Types:

Modularity and Code Reusability:

ADTs promote modularity by encapsulating functionality into self-contained units.
Code implementing an ADT can be reused in different parts of a program or in different
programs.

Algorithm Design:

ADTs provide a way to design algorithms without concerning oneself with the specific
data structure implementation.
Algorithms can be developed and analyzed at a high level, allowing for flexibility in
choosing the most suitable data structure later.

Ease of Maintenance:

Changes to the internal implementation of an ADT do not affect users as long as the
interface remains consistent.
This separation of concerns makes maintenance and updates easier.

Implementation of Abstract Data Types:

Programming Languages:

ADTs are often implemented using classes and interfaces in object-oriented
programming languages.
In languages without built-in support for ADTs, they can be emulated using structures
and functions.



Abstract Data Types

EasyExamNotes.com Abstract Data Types

Example: Set ADT in Python:

Python

class Set:
    def insert(self, element):
        pass

    def delete(self, element):
        pass

    def search(self, element):
        pass
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