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1. Definition:

o An algorithm is a step-by-step procedure or formula for solving a problem. It is a well-
defined computational procedure that takes some value or set of values as input and
produces some value or set of values as output.

2. Importance of Algorithms:

o Algorithms are fundamental in computer science and are used to solve complex
problems efficiently.
o They are crucial in developing software, designing systems, and optimizing processes.

3. Characteristics of Algorithms:

o Input: Algorithms take zero or more inputs.

O

Output: Algorithms produce one or more outputs.

(e}

Definiteness: Each step of the algorithm must be precisely defined.

o

Finiteness: Algorithms must terminate after a finite number of steps.
o Correctness: An algorithm should produce the correct output for all valid inputs.

o

Efficiency: Algorithms should be designed to be efficient in terms of time and space

complexity.
4. Types of Algorithms:

o Sorting Algorithms: Examples include Bubble Sort, Quick Sort, and Merge Sort.

o

Searching Algorithms: Examples include Linear Search and Binary Search.

o

Graph Algorithms: Examples include Dijkstra's Algorithm and Prim's Algorithm.

O

Dynamic Programming: Used for optimization problems by breaking them down into
simpler subproblems.

o

Greedy Algorithms: Make locally optimal choices at each stage with the hope of finding
a global optimum.

5. Algorithm Analysis:

o Time Complexity: Measures the amount of time an algorithm takes to run as a function
of the input size.



Introduction to Algorithms

o Space Complexity: Measures the amount of memory an algorithm uses as a function
of the input size.

o Big O Notation: Describes the upper bound on the growth rate of an algorithm in terms
of time or space.

6. Algorithm Design Techniques:

o Divide and Conquer: Breaks a problem into smaller subproblems, solves them
recursively, and combines the solutions.

o Dynamic Programming: Solves a problem by breaking it down into simpler
subproblems and storing the results to avoid redundant computations.

o Greedy Approach: Makes locally optimal choices at each stage with the hope of
finding a global optimum.

7. Applications of Algorithms:

o Algorithms are used in various fields such as data science, artificial intelligence,
cryptography, and network routing.

o They power search engines, social media platforms, navigation systems, and financial
models.

8. Conclusion:

o Understanding algorithms is essential for computer scientists and software developers
as they form the backbone of computing and problem-solving. Mastering algorithm
design and analysis can lead to efficient and optimized solutions for a wide range of

problems.

Page 2 | Back to Ynet StudyHub


https://ynetstudyhub.com
https://ynetstudyhub.com

