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Algorithm: A step-by-step procedure of providing calculations and instructions is 

called algorithm.  

But it is tough to find out,  

 What is the best algorithm for a specific problem? 

 What kind of problem can be solved by a given algorithm? 

This can only be identified by validating optimization of an algorithm 

 

Optimization:  A process of making something (as a design of a system, or decision) 

as fully perfect, functional, or effective as possible  

Provide an algorithm in such a manner that it is said to be best in terms of  

 Minimum energy consumption/ Cost consumption 

 Maximum profit/output 

 Maximum performance/ efficiency 

Hence, Objectives is to save time, money, energy, resources, and to maximize 

efficiency,  performance, quality 

 

 

Optimization Function 

Most optimization functions are possible to write in mathematical generic form, 

consider 

Minimize {fi(x)},   (i=1,2,3,………,M), 

Subject to x  Rn 

Subject to hj(x)=0,   (j=1,2,3,………...,j), 

Subject to gk(x)`  0,   (k=1,2,3,………..,k) 

 

 fi(x)  --------  Objective function / Cost function 

 xi or x  --------  Design / Decision Variable 

 Rn   -------- Design space / Search space, the space spanned by  

     the decision variable. 

 Space formed by the objective function value is called the solution space / 

response space. 

 The equality of h and inequality of g are Constraints. 

 

 

 



 

Optimization problem classification 

 

 

In fi(x)(i=1,.,M)     M=1      M>1 

Single objective             Multiobjective/Multicreteria/Multiattribute  

Optimization    Optimization 

Nature Inspired Algorithm 

Nature provide some of the efficient way to solve a problem. So NIA is 

 

 

 

 

How nature as a optimizer, Behaviour of nature for survival/ fast process, 

such as 

 Behaviour of Ant for food 

 Honey Bee 

 Whale 

 Birds 

 

 

Case Study 

Online selling of product(ecommerce application) , for delivery of items at 

varying location,  

Delivery boy has to deliver high volume of data and route planning it tough, 

So Ant Colony optimization can be applied to simulate route in 

optimized manner  

 

Few Nature inspired computation for problem solving are: 

 Swarm Intelligence 

 Evolutionary Algorithm 

 Ant colony optimization 

 Particle swarm optimization 

 Bio-inspired Algorithm 

 Diffusion search 

 

 

 

Algorithms initiating process in nature/inspired from Nature 



Properties: 

1. Objective Function/ Cost Function (fi(x)) can be Non-Differentiable. i.e. 

possible not to relate with its derivative. 

2. Decision Space / Search Space (Rn) can be Discrete or Discontinuous.  

3. X or Xi can be real continuous/Discrete/ Mixed variables. 

4. Can have large number of constraints/ variable. 

5. Objective function can be multimodel1.  

 

 

 

                                                           
1
 Multimodel function have more than one optima but can have a single or more than one global optima 
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