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Department of Mathematics Faculty of Science
MATH 432 (206432) Introduction to Functional Analysis 3(3-0-6)
Abbreviation INTRO TO FUNC ANAL

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 336 (206336)

Course Description
Normed spaces and Banach spaces, bounded linear operators and dual spaces, inner product

spaces and Hilbert spaces

Course Learning Outcomes (CLOs) : Students are able to

CLO 1 : prove elementary properties of normed spaces and Banach spaces, bounded linear
operators and dual spaces, and inner product spaces and Hilbert spaces;

CLO 2 : explain important theorems, including Holder inequality, Minkowski inequality, Cauchy-
Schwarz inequality, Bessel inequality, Parseval’s formula, and Riesz representation
theorem;

CLO 3 : apply theorems to prove related theorem or properties of normed spaces and Banach

spaces, bounded linear operators and dual spaces, and inner product spaces and Hilbert

spaces.
Course Contents No. of Lecture Hours
1. Normed spaces and Banach spaces 15

1.1 Metric space

1.2 Normed space and Banach space
1.3 Finite dimensional normed spaces and subspaces
1.4 Compactness and finite dimension
2. Bounded linear operators and dual spaces 15
2.1 Linear operators and bounded linear operators
2.2 Linear functionals and bounded linear functionals
2.3 Linear operators and linear functionals on finite dimensional spaces
2.4 Normed spaces of operators

2.5 Dual spaces



3. Inner product spaces and Hilbert spaces
3.1 Inner product spaces
3.2 Hilbert spaces
3.3 Orthogonality
3.4 Bessel inequality and Parseval’s formula

3.5 Riesz representation theorem

15
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