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Department of Mathematics Faculty of Science

MATH 367 (206367) MATHEMATICAL METHOD II 3(3/3-0/0)
Prerequisite MATH 112 (206112) or MATH 203 (206203) or MATH 261(206261)
Recommended Credits cannot be counted for mathematics major

Course Description
Scalar and vector fields. Vector algebra. Vector calculus. Gradient, divergence and curl. The
integral properties of fields : Stoke’s theorem, Gauss’s theorem and Green’s theorem. Curvilinear

coordinates. Matrix : system of linear equations, eigenvalue problems.

Course Objective
To provide the students with the knowledge of advanced mathematics and apply the

mathematical methods to various fields such as physics, chemistry, and engineering.

Course Contents No. of Lecture Hours
1. Scalar and vector fields 2
2. Vector algebra 3

2.1 Introduction

2.2 Vector addition and subtraction

2.3 Multiplication process involving vectors
- Scalar or dot product
- Vector or cross product
- Scalar triple product
- Vector triple product

2.4 Division of one vector by another

3. Vector calculus 8

3.1 Introductions

3.2 Vector fields depending on one variable
- Vector differentiation

- Vector integration



Course Contents
3.3 Vector fields which are functions of more than one variable
- Partial differentiation
- Line, surface and volume integrals
4. Gradient, Divergence and Curl
4.1 Introduction
4.2 Differential field operators
4.3 Gradient of a scalar field
4.4 Flux of a vector field through a surface
4.5 Divergence of a vector field
4.6 Circulation of a vector field
4.7 Curl of a vector field
5. The integral properties of fields
5.1 Introduction
5.2 Surface - to - line integral transformations
- Stoke’s theorem
5.3 Volume - to - surface - integral transformations
- Gauss’s theorem
5.4 Green’s theorem
6. Curvilinear coordinates
6.1 Introduction
6.2 Two and three - dimensional coordinate systems
6.3 Vector field representation
6.4 Gradient, divergence, and curl operators in orthogonal curvilinear
coordinate systems
7. Matrix
7.1 Introduction
7.2 Rudiments of vector spaces
- Definition of a vector space
- Linear dependence

- Dimensionality of a vector space

No. of Lecture Hours



Course Contents No. of Lecture Hours
- Inner product
- Hilbert space
- Linear operator
7.3 Matrix operations 1
- Addition and multiplication
- Derivative of a matrix
- Integral of a matrix
- Partitioned matrices
7.4 Properties of matrices 1
- Transpose matrix
- Complex conjugate matrix
- Hermitian conjugate
7.5 Determinants 1
7.6 Special square matrices 3
- Diagonal matrix
- Self - adjoint matrix
- Symmetric and skew - symmetric matrices
- Hermitian, unitary and orthogonal matrices
- Trace of a matrix
- Inverse matrix
7.7 Solution of a system of linear equations 2
7.8 Eigenvalue problem and matrix diagonalization 5
- Characteristic equation
- Eigenvalues and eigenvectors
- Gram - Schmidt process

Total 45



