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DEPARTMENT OF PRODUCTION ENGINEERING 

NATIONAL INSTITUTE OF TECHNOLOGY, TIRUCHIRAPPALLI 

COURSE PLAN – PART I 

Course Title ADVANCED  OPTIMIZATION  TECHNIQUES 

Course Code PR 669 No. of Credits 3 

Course Code of Pre-

requisite subject(s) 
- - - 

Session January 2018 
Section  

(if, applicable) 
- 

Name of Faculty Dr.K.Panneerselvam Department Production Engineering 

Email  kps@nitt.edu Telephone No. 04312503515 

Name of Course 

Coordinator(s) 

(if, applicable) 

- 

E-mail  - Telephone No. - 

Course Type 
 Core course         Elective course  

Syllabus (approved in BoS) 

 
https://www.nitt.edu/home/academics/curriculum/M.Tech-PR-IEM-2016.pdf 
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COURSE OBJECTIVES 

1. Study and understand the principles of  Traditional optimization techniques and Non  

Traditional optimization techniques. 

2. Apply the concept of Traditional optimization techniques and Non  Traditional optimization 

techniques in practical enginering applications for optimization. 

COURSE OUTCOMES (CO) 

Course  Outcomes Aligned Programme Outcomes (PO) 

CO1. Describe the Traditional 

optimization techniques 

and apply it in engineering 

field. 

CO2. Distinguish   between the   

Non   Traditional   

optimization   techniques   

and   apply   it   in 

engineering field. 

 

COURSE 

OUTCOMES 
Program Outcomes (PO) 

 1 2 3 4 5 6 7 8 9 10 11  

CO1          
  

 

CO2          
  

 

PROGRAMME OUTCOMES (POs) 

 

 

 

 



Page 3 of 4 

 

COURSE PLAN – PART II 

COURSE OVERVIEW 

This course is to teach the principles  and  application  of  Traditional optimization techniques and Non  Traditional 

optimization techniques in such a  way that the students can understand and use it in practical applications.  

This course gives Overall view of  introduction-Engineering  Applications  of  Optimization Optimal   problem   formulation,   

Single   value   and   multi-variable   optimization   algorithms.  Non-linear  programming -One-dimensional  minimization,  

constrained  and  unconstrained  optimization  techniques,  Integer  linear and    non-linear    programming,    Geometric    

programming. Non-traditional  optimization -Genetic  algorithms,  PSO,  Simulated annealing  and ACO. 

COURSE TEACHING AND LEARNING ACTIVITIES 

S.No Week Topic Mode of 

Delivery 

1.  Weeks :1   

Introduction to Optimization -  Historical Development ,  Engineering Applications 

of Optimization , Optimal problem formulation, Statement of an Optimization 

Problem - Design Vector - Design Constraints Constraint Surface -Objective 

Function- Objective Function Surfaces  

C&T/PPT  

2.  Weeks :2  
Classification of Optimization Problems, Single-Variable Optimization,  

Multivariable Optimization with No Constraints 
C&T/PPT  

3.  Weeks :3  
Multivariable Optimization with Equality Constraints ,  Multivariable Optimization 

with Inequality Constraints 
C&T/PPT 

4.  Weeks :4  NON TRADITIONAL ALGORITHM: Genetic Algorithms , Simulated Annealing  C&T/PPT 

5.  Weeks :5  Cycle Test-1  

6.  Weeks :6  
NON TRADITIONAL ALGORITHM: Particle Swarm Optimization, Ant Colony 

Optimization  
C&T/PPT  

7.  Weeks :7  
ELIMINATION METHODS - Unrestricted Search -Dichotomous Search , Interval , 

Halving Method , Kuhn-Tucker conditions, Fibonacci Method- Golden Section 

Method 

C&T/PPT  

8.  Weeks :8  
INTERPOLATION METHODS - Quadratic Interpolation Method , Cubic 

Interpolation Method , Direct Root Methods - Newton Method , Quasi-Newton 

Method - Secant Method 

C&T/PPT  

9.  Weeks :9  Cycle Test-2  

10.  Weeks :10  DIRECT SEARCH METHODS - Random Jumping Method - Simplex Method   

11.  Weeks :11  
DIRECT METHODS :- Random Search Methods - Rosen’s Gradient Projection 

Method  
C&T/PPT  

12.  Weeks :12  
INDIRECT METHODS :- Transformation Techniques - Basic Approach of the 

Penalty Function Method  
C&T/PPT  

13.  Weeks :13  
Interior Penalty Function Method - Convex Programming Problem - Exterior Penalty 

Function Method 
C&T/PPT  

14.  Weeks :14  
Geometric Programming - Geometric Programming with Mixed Inequality 

Constraints  
C&T/PPT  

15.  Weeks :15  Assignment  

16.  Weeks :16  Retest C&T/PPT  

17.  Weeks :17  End Semester Examinations C&T/PPT  

C & T : Chalk and Talk PPT : Power Point 

COURSE ASSESSMENT METHODS 

S.No

. 

MODE OF ASSESSMENT WEEK/DATE DURATION % WEIGHTAGE 

1.  Cycle Test-1  60 Minutes  20 

2.  Cycle Test-2  60 Minutes 20 

3.  Assignment   10 

4.  Retest   60 Minutes 20 

5.  End Semester Examinations  180 Minutes 50 
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