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Department of Mathematics Faculty of Science
MATH 331 (206331) ADVANCED CALCULUS 3(3/3-0/0)

Prerequisite MATH 112 (206112) or MATH 203 (206203) or MATH 261 (206261)

Course Description
Function of several variables, jacobian of transformation, Maxima and minima, Lagrange
multiplier. Definite integrals, differentiation under the integral sign. Improper integrals , Elliptic

integrals.

Course Objectives
1. Students will gain the knowledge of advanced calculus which concentrates on the proofs of
theories

2. Students will be able to apply advanced calculus to some problems in other subjects.

Course Contents No. of Lecture Hours
1. Function of several variables. 27
1.1 Function of several variables
1.2 Limit and continuity
1.3 Partial derivatives
1.4 Total differential and differentiability
1.5 Euler’s Theorem on homogeneous function
1.6 Directional derivatives
1.7 Jacobian of transformation and change of variables in multiple integral
1.8 Laplacian and harmonic functions
1.9 Taylor series of functions of several variables
1.10 Maxima and minima
1.11 Lagrange multiplier
2. Definite integrals 6
2.1 Definition and properties of definite integrals
2.2 Mean value theorem for integral

2.3 Differentiation under the integral sign



Course Contents No. of Lecture Hours
3. Improper integrals 12

3.1 Review of improper integrals

3.2 Some theorems and test for convergence

3.3 Evaluation of improper integrals

3.4 Elliptic integrals

3.5 Improper multiple integrals

Total 45
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