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Department of Mathematics Faculty of Science

MATH 445 (206445) FOURIER AND LAPLACE TRANSFORMATION 3(3/3-0/0)
Abbreviation FOURIER AND LAPLACE TRANS
Prerequisite MATH 331 (206331)

Course Description
Finite Fourier transforms and applications. Fourier integrals, Fourier transforms and applications.
Laplace transforms and applications. The complex inversion theorem and applications : residue and residue

theorem, complex inversion formula, Bromwich contour, applications to boundary value problems.

Course Objective

Students will gain the knowledge of integral transformations and will be able to apply them.

Course Contents No. of Lecture Hours
1. Finite Fourier transforms and applications 10
1.1 Complex form of Fourier series
1.2 Integration and differentiation of Fourier series
1.3 Finite Fourier transforms
1.4 Applications
2. Fourier integrals, Fourier transforms and applications 12
2.1 Fourier integral formula
2.2 Fourier sine and cosine integral formula
2.3 Fourier sine and cosine transforms
2.4 Complex form of Fourier integrals
2.5 Fourier transforms
2.6 Applications
3. Laplace transforms and applications 9
3.1 Laplace transforms of some special functions
3.2 Inverse Laplace transforms

3.3 Applications



Course Contents: No. of Lecture Hours
4. The complex inversion theorem and applications 14

4.1 Residue and residue theorem

4.2 The complex inversion formula

4.3 Bromwich contour

4.4 Finding inverse Laplace transforms by using residue theorem

4.5 Sufficient condition

4.6 Bromwich contour for branch points

4.7 Infinitely many singularities

4.8 Applications to boundary value problems

Total 45



Reference

1. Bracewell, R.N., The Fourier Transfrom and Its Applications, second edition, McGraw-Hill Boob Co.,
1986.

2. Churchill, R., Fourier Series and Boundary Value Problems, McGraw-Hill, 1963.

3. Madani, R.M., Advanced Engineering Mathematics, Addison Wesley longman, Inc., 1998.
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