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Learning�
Objectives�

The�objectives�of�this�course�are�to�train�the�students�
 To�formulate�an�engineering�design�problem�as�an�optimization�problem�
 To�apply�or�adopt�a�suitable�method�for�arriving�at�optimal�solution�

Learning�
Outcomes�

At�the�end�of�the�course,�the�students�are�expected�to�be�capable�of�
 Developing�mathematical�models�to�solve�real�life�engineering�problems.�
 Formulate�optimization�problems�to�arrive�at�a�desired�solution�
 Participate�in�advanced�research�on�optimization�methods�and�its�applications.�

Contents�of�the�
course�
(With approximate 
break-up of hours 
for L/T/P) 

Introduction� to� Optimization–Definitions� of� objective� functions,� constraints,�
feasibility�conditions,�examples�on�formulation�of�optimization�problems�–�4L�+�1T�
Analytical� methods� in� Single� and� Multivariable� Optimization� with� and� without�
constraints�–�(6L�+�2T)�
Linear�Programming�–�Simplex�method�and�two-phase�simplex�method�–�(4L�+�1T)�
Non-linear� programming:� 1D� minimization� methods� –� Direct� &� Indirect� search�
methods�–�(4L�+�2T)�
Non-linear� programming:� Multivariable� unconstrained� minimization� problems� -�
Direct�&�Indirect�search�methods�–�(6L�+�2T)�
Non-linear�programming:�Multivariable� constrained�minimization�problems� -�Direct�
&�Indirect�search�methods;�Examples�using�MATLAB�programming�–�(12L�+�4T)�
Applications�of�calculus�of�variations�to�optimal�control,�Non-traditional�optimization�
methods�–�(6L�+�2T)�

Text�Book�
1. S.� S.� Rao,� Engineering� Optimization:� Theory� and� Practice,� 4th� edition,� John�

Wiley�&�Sons,�2009.�

Reference�Books�

1. P.�Y.�Papalambros�and�D.�J.�Wilde,�Principles�of�Optimal�Design:�Modeling�and�
Computation,�2nd�edition,�Cambridge�University�Press,�2000.��

2. �K.�Deb,�Optimization� for�Engineering�Design,�2nd� edition,� PHI� Learning� Pvt.�
Ltd.,�2009.�

3. P.� Venkataraman,� Applied� Optimization� with� MATLAB� Programming,� 2nd�
edition,�John�Wiley�&�Sons,�2009.�ISBN:�047008488X.�

4. D.� G.Luenberger,� Linear� and� Nonlinear� Programming,� 3rd� edition,� Springer,�
2008.�

  


