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1- ��0G� :���	 ���

 ,1�'<� ,�9� : 1- Introduction: Design, analysis,    
optimization  

�� �! ��� "�� 

2- -�

 �9� : 1J��� ���	 �(
�� 2- Optimum Design Problem Formulation  

3- ���	 � 19 3- Graphical Solution  

4- �6�# � ��M N � ,0�G� �� 1J��� 4- Unconstrained Problems; Nec. and Suff. 

Condition 

5- 0�G� 1J��� : ��P) Q� RS�� !M 5- Constrained Problems; Lagrange 

Multiplier Theorem 

6-  #�� %�# U�� � 6- Kuhn-Tucker Conditions 

7-  �!� 6 �W��

 : �X�� ���� 
 1J���
Y0<� 

7- Global Optimality; Convex Programming 

Problems  

8- ��	��9 1�'<� 8- Sensitivity Analysis  

9- ���0��@	� �(4 �X�� ���� 
 1J��� 9- Standard Linear Programming Problems 

10- /]'^��	 8�� 10- Simplex Method 
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11- �J`: �a
 ��$ � ��$ 11- Golden Section Search 

�� �! ��� "�� )$����( 

12- b��X� %���� ! ,Q�� -� �0�� 12- Steepest Descent; Conjugate 

Gradient 

13- -���� 8�� 13- Newton’s Method  

14- 0�G� ���	 ���

 14- Constrained Optimum Design  

15-   1J��� ��0B ��. 8��  
 �� ��0G�
0�G� -�

 �9� : 

15- Introduction to Numerical 

Methods for Constrained Optimum 

Design 

16- ����@9� ��$ � ��$ ��. D@���W�� 16- Probabilistic Search Algorithms  

17- A� ��c� Y��9 �� *���@	� �
 ���	 ���

 17- Optimization Using Variational 

Calculus  

18- *��	 �'��]� ���	 ���

 �. 18- Evolutionary Structural 

Optimization 

19- � �  ���	 ���

 ��.��X6� 19- Optimization Software 

M.H. Abolbashari, Ferdowsi University of Mashhad 



 12/6/2025 �������� ا��ا�����: 
�د
ور� و �����

3 

Texts and References 
1. Introductions to Optimum Design, Jasbir S. Arora, McGraw-Hill, 1989. 
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….. 
Along with all the individuals mentioned in the first edition, I would like to 
sincerely thank the following colleagues and friends who provided me with 
specific suggestions on the material for the second edition of the text: Rick 
Balling, Ashok Belegundu, Scott Burns, Alex Diaz, Dan Frangopol, Ramana 
Grandhi, Don Grierson, Rafi Haftka, Gene Hou, Tae Hee Lee, T.C. Lin, Kuni 
Matsui, Duc Nguyen, Makoto Ohsaki, G.J. Park, Subby Rajan, David 
Thompson, Mats Tinnsten, and Ren-Jye Yang. In addition, the useful exchange 
of ideas on the subject of optimum design over the years with many colleagues 
are acknowledged: Santiago Hernández, Hans Eschenauer, Ed Haug, Niels 
Olhoff, H. Furuta, U. Kirsch, J. Sobieski, Panos Papalambros, Colby Swan, V.K. 
Goel, F.Y. Cheng, S. Pezeshk, D.H. Choi, Dan Tortorelli, H. Yamakawa, C.M. 
Chan, Lucien Schmit, V. Kumar, Kwan Rim, Hasan Kamil, Mike Poldneff, Bob 
Benedict, John Taylor, Marek Rysz, Farrokh Mistree, M.H. Abolbashari, Achille 
Messac, J. Herskovits, M. Kamat, V. Venkayya, N. Khot, Gary Vanderplaats, 
B.M. Kwak, George Rozvany, N. Kikuchi, Prabhat Hajela, Z. Gürdal, Nielen 
Stander, Omar Ghattas, Peter Eriksson, Olof Friberg, Jan Snyman, U. Kirsch, P. 
Pedersen, K. Truman, C. Mota Soares, Igbal Rai, Rajbir Samra, Jagir Sooch, 
and many more. 

Preface 
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Texts and References 
Introductions to Optimum Design, 2nd Edition, Jasbir S. Arora, Elsevier 

Academic Press, Amsterdam, 2004. 

Introductions to Optimum Design, 3rd Edition, Jasbir S. Arora, Boston: 
Academic Press. 2012. 

• Introduction to Optimum Design , 4th Edition, Jasbir Arora, Academic Press, 
2016 and 2017. 
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Texts and References 
2. Elements of Structural Optimization, Third revised and expanded edition, 

P.T. Haftka and Z. Gurdal, kluwer Academic Publisher, 1993. 
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Texts and References 
3. Numerical Optimization Techniques for Engineering Design, G.N. 

Vanderplaats, Third Edition, Third printing, Vanderplaats Research & 
Development Inc., 1999. 

4. Structural Optimization: Status and Promise, ed. M.P. Kamat, AIAA Inc., 
Washington, DC, 1993. 

5.  Evolutionary Structural Optimization, Y.M. Xie and G.P. Steven, Springer-
Verlag, London, UK, 1997.  
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