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Continuum Mechanics 
(Graduate Course) 

Outlines and Evaluation 

Prerequisite: With Advanced Eng. 

Mathematics 

Credit: 3 

Instructor: M.H. Abolbashari    
0518805004Tel:221 Office: Room AB 

abolbash@um.ac.irEmail:  
https://eitaa.com/Abolbashari_FUM 

The objectives of the course 

The objectives of the course are: 

• To emphasize the formulation of 
problems in mechanics, to reduce the 
vague ideas into precise mathematical 
statements. 

• To drive the basic governing equations 
and boundary conditions 
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Outline: 

M.H. Abolbashari, Ferdowsi University of Mashhad 

�� ����� 	�
�� ��
  
���
� 

Hooke's Law  ١ 

Tensor Analysis-Summation conv. ٢ 

Tensor Analysis-Coordinate Trans.  ٣ 

 ��
���1  Tensor Analysis-2.3 Euclidean met. W 

Tensor Analysis- Higher Rank  X 

 ��
���2  Tensor Analysis-2.10 Quotient Rule  Z 

2.14 Geometric interpretation ٧ 

 ��
���3  Stress Tensor ٨ 
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Outline: 
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��� ���� �
��� Stress Tensor-Eq. of Equilibrium  ٩ 

 ��
���4  Stress Tensor-Plane stress  ١٠ 

Stress Tensor- in Gen. Coordinates  ١١ 

 ��
���5  Analysis of Strain ١٢ 

Compatibility Equations  ١٣ 

 ��
���6  Conservation Laws  ١W 

Constitutive Equations ١X 

��� ����� �
��� Elastic and Plastic Behavior of Materials  ١Z 
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Texts and References: 
1. Classical and Computational Solid Mechanics (Second Edition), Y. C. 

Fung, X. H. Chen, and P. Tong, World Scientific Publishing Company Pte 
Limited, 2017. 

2. Classical and Computational Solid Mechanics, Y.C. Fung and P. Tong, 
World Scientific Publishing Co. Pte. Ltd. Singapore, 2001. (Main Text for 
Solid Mechanics Grad. Students) 

3. Foundations of Solid Mechanics, Y.C. Fung, Prentice-Hall, Inc., 1965. 
4. A First Course in Continuum Mechanics, 3rd Edition, Y.C. Fung, Prentice-

Hall, Inc., 1994. (Main Text for Fluid Mechanics Grad. Students) 
5. Introduction to Continuum Mechanics (Revised edition in SI/Metric Units), 

W. M. Lai, D. Rubin and E. Krempl, Pergamon Press, 1993. 
.Z����� �	�� : ��"#� $% �
 ����&� '�(� $�) *�+	
�� �+,- �./ 0�12 ���2� *3�
��4 5%��6+�% 7�86�%- 

9�
�� *:�"� 1372. 
7. Continuum Mechanics for Engineers, G.E. Mase and G.T. Mase, CRC 

Press, Boca Raton, 1992. 
8. Continuum Mechanics, P.G. Hodge, Jr., McGraw Hill Book Co., 1970. 
9. Mechanics of Continua, A.C. Eringen, John Wiley & Sons, Inc., New York, 

1967. 
.٠١ ����&� '�(� $�) *�+	
�� $�
=� > *-�
��, �+,- >�1?�, �>��  @?
 > �+,- $"A� *-�4�  5%��6+�% 7�86�%- 

*�%��4 1355. 
.١١����&� '�(� $�) *�+	
�� �+,- "�(� �����2� > :"BA� $�"B&	% *$�-�C 5%��6+�% 7�86�%- *�%�A� 1377. 
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������� ������Evaluation Procedure: 
•��
��� 1 �� 6 $��D� �+1� > ���E	�(� ) �
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Further Reading 

1) Tensor Analysis, Theory and Applications, I.S. Sokolnikoff, John 
Wiley and Sons, Inc., New York, 1951.    
       QA433.56 

2) Continuum Mechanics, T.J. Chung, Prentice-Hall, Inc., Englewood 
Cliffs, NJ 07632, 1988.            
       QA808.2.c58 

3) Mathematics Applied to Continuum Mechanics, Lee A. Segel, Dover 
Publications, Inc., New York, 1987.  

        QA808.2.S43 

4) An introduction to Fluid Dynamics, G.K. Batchelor, Cambridge 
University Press, 1967.      
       QA911.B33 

5) Theory and Problems of Continuum Mechanics, Schaum’s Outline 
Series, G.E. Mase, McGraw-Hill, 1970.    
       QA808.2.M36 

6) Continuum Mechanics, A.J.M. Spencer, Longman Group Limited, 
1980.  

7) Applied Functional Analysis and Variational Methods in Engineering, 
J.N. Reddy, McGraw-Hill, 1986.     
       TA330.R44 
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8) Introduction to the Mechanics of a Continuous Medium, 
L.E. Malvern, Prentice-Hall, 1969.  QA808.2.M3 

9) Vector and Tensor Analysis, H. Lass, McGraw-Hill, New 
York, 1950.     QA261.L37 

10) Introduction to Continuum Mechanics, L.R. Calcote, D. 
Van Nostrand Company, Inc., New York, 1968.   

        QA808.2.e3 

11) Theory of Elasticity, Third Ed., Timoshenko and Goodier, 
McGraw-Hill, 1982.    QA931.T55 

12) Mathematical Theory of Elasticity, Second Ed., I.S. 
Sokolnikoff, McGraw-Hill, 1956.    
       QA931.56 

13) Mechanics of Continuous Media, Second Ed., S.C. Hunter, 
Ellis Horwood Ltd., 1983.                

                  QA808.2.H86 

14) Tensor Calculus, D.C. Kay, Schaum’s Outline Series, 
McGraw-Hill, 1988.    QA433.K39  

Further Reading (Cont’d) 
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Daniel 
Bernoulli, 
1700-1782 

 

 

 

 

 

 

 

 

 

             

 

Galileo Galilei, 1564-

1642  

 
Claude Louis Marie 
Henri Navier, 1785-

1836,  

 
Lord Kelvin, William 
Thompson, 1824-

1907 

 

Lord Rayleigh, John 
William Strutt, 1842-

1919,  

 

August Edward Hugh 
Love, 1863-1940,  

Joseph Louis 
Lagrange, 1736-

1813  

 

Augustin Louis 
Cauchy, 1789-1857 

 

Gustave Robert 
Kirchhoff, 1824-

1889 

 

Ludwig Edward 
Boltsmann, 1844-

1906,  

 

Stephen P. 
Timoshenko, 1878-

1972. 

Isaac 
Newton, 

1642-1727

 

 

 

 

             

 

Leonhard 
Euler, 

1707-1783  
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NOTE-TAKING AND IN-CLASS SKILLS* 

 :�- :., �- ��S $�) 5��A� > $�%-�
 94%--�� 
Adequate notes are a necessary adjunct to efficient study and learning in 

college. Think over the following suggestions and improve your note- taking 

system where needed. 

94%--�� $�%-�
 H	�B� @#� $% ���8� �- "B�%�  Y�
�� > $��Q-�� �W�% "B, ��. $>� 5�&� ��� �&  "�B, >  
94%--�� $�%-�
 -
P %� -
EA
 "�6?E
. 

1. Listen actively - if possible think before you write - but don't 
get behind.  

"�)- Y
Q O
P ."�+W�� H#Z ��> ["�B, �&  0+4
� �% \EC 9	% ��G� ��&�% �Q%. 

2. Be open minded about points you disagree on. Don't let 
arguing interfere with your note-taking. 

�- -�
� �E��]� �, ^ %
� *"�+1�� �
 -
P 9_�� 9W��?� "�)"
. @��U *`(
 �MP%"� �-  
94%--�� $�%-�
 ��4 -�D�% "B&�.   

3. Raise questions if appropriate. 
 "�B, a�]� %� �) �� "	� �� 0)b �
 ���) c%T	 �Q%. 

* http://www.ucc.vt.edu/academic_support_students/study_skills_information 
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4. Develop and use a standard method of note-taking including 
punctuation, abbreviations, margins, etc. 

�% �� Y>� -�%"��+	% $%�
 94%--�� $�%-�
 7-�W+	% "�B, > "Z%
C $�
+	- "B��� ���6� *$�%GQ  
d_.Z *$��e+P% �MN�  �% ��4�2 > 7��/ %� 9��Z� "�B,.  

5. Take and keep notes in a large notebook. The only merit to a 
small notebook is ease of carrying and that is not your main 
objective. A large notebook allows you to adequately indent and 
use an outline form. 

�% �� �+ - 94%--�� f�g
 7-�W+	% "�B,. �AB� 9�g� �+ - *�U
, ���	� \�2 �� 9	% �,  
3") ��4 91��. �+ - f�g
 �
 ��4 0�% ��&�% %� ")- �� �, �) ��4�2 %� 9��Z� "�B, > ��  
$��� �M, �% R
h
� %� "�B�E
. 
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6. Leave a few spaces blank as you move from one point to the 
next so that you can fill in additional points later if necessary. 
Your objective is to take helpful notes, not to save paper. 

�+C> �% �� HM]� �
 HM]� $�8�- *"�>� �� $�%"#� �MN�  ���P "��%G8
 �� �- 5�
N ����  
"��%
+
 �- 7"B�� H��]� ��S %� �
 �� � �h% "�B,. 3") ��4 �� 94%--�� "�W� 9	% �� � �N  
��
� �- G/�,.  

7. Do not try to take down everything that the lecturer says. It is 
impossible in the first place and unnecessary in the second 
place because not everything is of equal importance. Spend 
more time listening and attempt to take down the main points. 
If you are writing as fast as you can, you cannot be as 
discriminating a listener. There may be some times, however, 
when it is more important to write than to think.  

��S 91�� �) �U %� -�+	% "�
Q �� "�1�
B
. 0�% ��, iS>% ��/ 0&�� > i����j ��/ $�>�h [9	%  
%��� ��) H��]� �% �� ���- 9��)% �%-�
P�
 "B+1��. �+6�
 9C> %� Y
Q "�)- > �AB� 5�&�  
dA� %� "�1�
B
. �Q% "�)%
?
 �
 9Z�	 $-��� "�1�
B
 �� 7"�
B4 O
P "�)%
?� -

. �) "BU  

�)�Q k�W�% "+ % �� �, 0+4
� �� dA� �% �&  �-�, 9	%.   
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8. Listen for cues as to important points, transition from one point 
to the next, repetition of points for emphasis, changes in voice 
inflections, enumeration of a series of points, etc.  

�
 ���) 7��4% �, �,�2 �% �+&� dA� 9	% O
P Y
Q ["�)- "B��� �GQ �% �� �+&� �
 �+&� *�8�-  
�%�&� �� �+&� $%�
 *"�,l� ���m� 0� %"N > 7���4 $"B
 5�&� > 7��/. 

9. Many lecturers attempt to present a few major points and 
several minor points in a lecture. The rest is explanatory 
material and samples. Try to see the main points and do not 
get lost in a barrage of minor points which do not seem related 
to each other. The relationship is there if you will listen for it. 
Be alert to cues about what the professor thinks is important. 

$���1
 �% "���	% �- �� �1M� "BU �+&� dA� > 0�"BU �+&� d, 9��)% �� %� ���
 "BB, ��.  
��#
 H��]� 5�(�h
� > c�n� 9	%. ��	 "�B, 5�&� dA� %� �- "�
�� > 0�
 5�&� d, *9��)% �,  

�
 �o� p�E��% ��%"BU d) *"��%"� q�Q "�
6�. �Q% O
P Y
Q "�B, p�E��% 5�&� dA� 9	�D��.  
9C- "�B, �, -�+	% �U $g�U %� dA� "�%- ��. 
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10. Make your original notes legible enough for your own reading, but 
use abbreviations of your own invention when possible. The effort 
required to recopy notes can be better spent in rereading them and 
thinking about them. Although neatness is a virtue in some respect, 
it does not necessarily increase your learning.  

$�) 94%--�� �MN% -
P %� $%�
 7-�W+	% �e?4 -
P ��%
P > H��� *"�1�
B
 �- 5�
N ��&�%  
"��%
� �� �% rW?� $�) $��	 s�P -
P g�� 7�A
 "���8
. ����� %� �, $%�
 ��
 �1�
� "��%GQ ��  

�+A
 9	% $>� 7��
>- ��%
P > �&W� �- 7��
 �) �� 3�N "�B,. �Q% �U g��� > �E�� �1�
� �% �L�
  
�% �) �o� 91

M]� ��> i��>g� $��Q-�� ��4 %� @�%g % ")- ���.   

11. Copy down everything on the board, regardless. Did you ever stop 
to think that every blackboard scribble may be a clue to an exam 
item? You may not be able to integrate what is on the board into 
your lecture notes, but if you copy it, it may serve as a useful clue 
for you later. If not, what the heck -- you haven't wasted anything. 
You were in the classroom anyway. 

 �) �U $>� -�

 9	% 94%--�� "�B,. ��� 7"4 �, �&  "�B, �� 'P �U
, �� @M  0&�� 9	% 7��4% 
�
 �� �+&� ���(+�% t"4�
 0&�� 9	% �- %"+
% "��%
+� �% �u�� $>� -�

 �+4
� �� 7"�6, 7"4 �+&� -�
� 

�o� %� *"�
���- ��> �Q% �� %� �+4
� �� 7"�6, "�4�
 0&�� 9	% ��4 %� �
 �+&� ��A� �
�B)� -
4. 7��� 
�Q% *-
6� $��h "�-�&� > �
 �) c�2 �- :., "�-

 > 7-�W+	% "�-�,. 
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12. Sit as close to the front of the class, there are fewer 
distractions and it is easier to hear, see and attend to 
important material.  

�) �U "��%
� �� �- $�) r�-� 
M� :., *"�B�6B
 %��� 5�E�
� ���X	%
2 �+�, 9	% > H��]�  
dA� %� 92%� �� "�
B4 �� > "�B�E
 ��. 

13. Get assignments and suggestions precisely - ask questions if 
you're not sure.  

r���&� > 5�&� p

�� �
 �� %� i�#�C- 94%--�� "�B, > �Q% $% �+&� %� 0=�]� "�+1�� c%T	 "�B,. 
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