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Department of Mathematics Faculty of Science
MATH 436 (206436) Introduction to Calculus of Variations 3(3-0-6)
Abbreviation INTRO TO CAL VAR

Course Type M Lecture O Lab O practice/Practicum [ Cooperative Education

Measurement and Evaluation M A-F O s Op

Selected Topic in Specialized Field [ count the accumulated credits for graduation every times

[ count the accumulated credits for graduation one-time only
Prerequisite : MATH 331 (206331) or MATH 341 (206341)

Course Description
The variation of functional depending on function of one variable, the variation of functional
depending on n unknown functions, the variation of functional depending on function of several variables,

direct method in variational problems

Course Learning Outcomes (CLOs) : Students are able to
CLO 1 : interpret and solve the variation problem of functional depending on function of one
variable;
CLO 2 : interpret and solve the variation problem of functional depending on n unknown
functions;
CLO 3 : interpret and solve the variation problem of functional depending on function of several
variables;

CLO 4 : solve the variation problem by using different direct methods.

Course Contents No. of Lecture Hours
1. The variation of functional depending on function of one variable 15
1.1 Functional and variational problems
1.2 Necessary condition for an extremum
1.3 Variational problem with fixed end points
1.4 Functional depending on higher-order derivatives
1.5 Variational problem with subsidiary conditions
1.6 Variational problem with variable end points
2. The variation of functional depending on n unknown functions 12
2.1 Variational problem with fixed end points
2.2 Variational problem in parametric form
2.3 Variational problem with subsidiary conditions

2.4 Variational problem with variable end points



3. The variation of functional depending on function of several variables
3.1 The case of two independent variables on a fixed region
3.2 The case of n independent variables on a fixed region
3.3 Invariance of Euler equation
4. Direct method in variational problems
4.1 Euler’s finite difference method
4.2 Ritz method

4.3 Kantorovich method
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