
Design and Analysis of 
Algorithms



Time Complexity and Space Complexity



Abū ʿAbdallāh Muḥammad ibn Mūsā al-
Khwārizmī

In the twelfth century, Latin translations of his work on the Indian numerals 
introduced the decimal positional number system to the Western world.[4] His 
Compendious Book on Calculation by Completion and Balancing presented the first 
systematic solution of linear and quadratic equations in Arabic.



Definition



Space Complexity

• The space needed by each algorithm is the sum of the following 
components :

• (i) Instruction space

• (ii) Data space

• (iii) Environment stack space



Contd…

• Instruction space

• The space needed to store the compiled version of the program 
instructions.

• (ii) Data space

• The space needed to store all constant and variable values.

• (iii) Environment stack space

• The space needed to store information to resume execution of partially 
completed functions.

• Example : If function 1, invokes function 2, then we must atleast save a 
pointer to the instruction of function 1 to be executed when function 2 
terminates.

















Time Complexity



• (a) Comments – zero step

• (b) Assignment statement – one step

• (c) Iterative statement – finite number of steps. (for, while, repeat -
until)











Matrix addition





Simplified one














