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 درس اصلی تعریف : 

To provide an understanding of the principles of the Finite Element Method (FEM), its 
formulation and application to solid mechanics and other problems. 

  
 سسرفصل در:  

1. Introduction 
1-1 Classification of the physical problems 
1-2 Some mathematical concepts 
1-3 Analytical solutions 
1-4 Numerical methods 
1-5 Approximations of the solution of P.D.E. 
1-6 Approximate solutions 
1-7 Finite element and other methods 
1-8 Finite element methods for CAD 
1-9 F.E.M. programs 
1-10 Finite difference 
1-11 Boundary element 
1-12 Basis of Finite element methods 

2. Four approximate solutions using methods of weighted residuals 
2-1 The Collocation method 
2-2 The subdomain method 
2-3 The least-squares method 



 

 

2-4 The Galerkin method 
ترم انیمامتحان   

2-5 Inverse problem 
2-6 Nonlinear equation 

 
3. Boundary element method as a weighted residual technique 
 
4. The statement of the model problem 

4-1 Variational statement of the problem 
4-2 Finite element interpolation 
4-3 Various measures of errors 

 
5. One dimensional problems 

5-1 Variational formulation of two-point Boundary-Value problem 
5-2  Galerkin approximations 
5-3  Hierarchical shape function 

 
6. 2-D interpolation 
7. Discretization of the domain 
8. Linear interpolation polynomials 
9. Interpolating polynomials for a discretized region 
10. A finite element formulation for some Boundary value-problems 
11. Fundamentals of finite element techniques for structural engineers 
12. Basis principles 
13. Displacement and force methods for member systems 
14. The F.E. displacement method- General procedure 
15. Using one or two F.E. Programs (Upon availability of them and time) 

  
 دانشجو ارزشیابی ي نحوه : 

 
1- Assignments  %10  
2- Midterm Exam  %30  
 (Closed book- Questions in English)  
3- Term Paper  %20  
4- Final Exam  %40  
 (Closed book- Questions in English) 

 

Term paper is evaluated as follows 
Everybody should consult with a finite element text or theoretical/verification manual of one 
of the commercial finite element packages such as ANSYS, ABAQUS, CATIA, NASTRAN, 
etc. and find his/her own problem of interest. The problem should have an exact solution and 
must be solved at least with two commercial finite element packages. A detailed description of 
the problem and investigation of the solution and comparison of the results should be carried 
out thoroughly. Also a discussion for the reason of the element type selection should be 
provided. Furthermore, if there is any alternative element type, a new solution for the 
problem should be provided. The effect of increasing the number of elements on the solution 
should be discussed as well. Procedure for writing a term paper is posted in the course site 
(http://vu.um.ac.ir). The due time for submitting the term paper is the second last week of the 
class.  
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  .... دادن درس جدول زمان بندي
 هاي درس ي بخش نمایه ردیف

یکم ي هفته  Introduction  
Classification of the physical problems 
Some mathematical concepts 

دوم ي هفته  Analytical solutions 
Numerical methods 

سوم ي هفته       Approximations of the solution of P.D.E. 
    Approximate solutions 

چهارم ي هفته       Finite element and other methods 
     Finite element methods for CAD 

پنجم ي هفته       F.E.M. programs 
     Finite difference 

ششم ي هفته       Boundary element 
     Basis of Finite element methods 

هفتم ي هفته  Four approximate solutions using methods of weighted residuals 
The Collocation method 

     The subdomain method 
هشتم ي هفته       The least-squares method 

     The Galerkin method 
ترم انیمامتحان   

نهم ي هفته  Inverse problem 
Nonlinear equation 

دهم ي هفته  Boundary element method as a weighted residual technique 

یازدهم ي هفته  The statement of the model problem 
Variational statement of the problem 
Finite element interpolation 
Various measures of errors 

دوازدهم ي هفته  One dimensional problems 
Variational formulation of two-point Boundary-Value problem 
 Galerkin approximations 
 Hierarchical shape function 

سیزدهم ي هفته  2-D interpolation  
Discretization of the domain 
Linear interpolation polynomials 

چهاردهم ي هفته  Interpolating polynomials for a discretized region  
A finite element formulation for some Boundary value-problems 

پانزدهم  ي هفته  Fundamentals of finite element techniques for structural engineers 
Basis principles 

شانزدهم ي هفته  Displacement and force methods for member system  
The F.E. displacement method- General procedure 

هفدهم ي هفته  Using one or two F.E. Programs (Upon availability of them and time) 

 


