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Department of Mathematics Faculty of Science
MATH 730 (206730) Fixed Point Theory and Applications 3(3-0-6)
Abbreviation : FIXED POINT THEORY AND APPL
Course Type M Lecture O Lab
O Practicum O Thesis/.s.
Measurement and Evaluate M A-F O sw O »p
Selected Topic (if any) [ count the accumulated credits for graduation every times

[ count the accumulated credits for graduation one-time only

Prerequisite : Consent of the instructor

Course Description :
Review the concepts of Banach spaces and Hillbert spaces, fixed point theory in metric spaces, fixed point

theory in Hilbert spaces, fixed point theorems in Banach spaces and approximation of fixed points

Course Objectives : Students will be able to

1. explain and prove some important fixed point theorems in fixed point theory,

2. apply knowledge of fixed point theorems.

Course Contents No. of Lecture Hours
1. Review the concepts of Banach spaces and Hillbert spaces 3
1.1 Metric spaces
1.2 Normed spaces and Banach spaces
1.3 Inner product spaces and Hilbert spaces
1.4 Some properties of Hilbert spaces
2. Fixed point theory in Metric spaces 9
2.1 Banach contraction principle
2.2 Existence theorems in complete metric spaces
2.3 Banach limits and invariant means
2.4 Characterizations of metric completeness
3. Fixed point theory in Hilbert spaces 12
3.1 Fixed point theorem for nonexpansive mappings
3.2 Bailon’s nonlinear ergodic theorem
3.3 Fixed point theorems for nonexpansive semigroups
3.4 Generalized nonlinear ergodic theorems

3.5 Fixed point theorems for Lipschitzian semigroups



Course Contents No. of Lecture Hours

4. Fixed point theorems in Banach spaces 15
4.1 Some convexity of Banach spaces
4.2 Dudlity mappings
4.3 Differentiability of norms
4.4 Nonexpansive mappings in Banach spaces
4.5 Fixed point theorems for nonexpansive families
4.6 Existence theorems for asymptotically nonexpansive mappings
4.7 Existence theorems for uniformly L-lipschitzian mappings
4.8 Existence theorems for pseudocontractive mappings
4.9 Existence theorems of multivalued nonexpansive mappings
5. Approximation of fixed points 6
5.1 Mann iteration process
5.2 The modified Mann iteration process
5.3 The Ishikawa iteration process
5.4 The Browder iteration process

5.5 The Halpern iteration process

Total 45
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