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Department of Mathematics Faculty of Science
MATH 438 (206438) FIXED POINT THEORY AND APPLICATIONS 3(3-0-6)
Please state clearly if this course has lab / practicum / cooperative hours -

Abbreviation Fixed Point Theory and Appl

Prerequisite: MATH 313

Course Description
Review the concept of metric spaces and Banach spaces, fixed point theory in metric spaces,
convexity, fixed point theory in Banach spaces and applications, correspondences, and fixed point

theory for multi-valued mappings.

Course Objectives : Students are able to
1. explain basic knowledge in fixed point theory ,
2. apply those theories to problems in related field, such as sciences, engineering and
economics,

3. analyze those theories for further study and research.

Course Contents No. of Lecture Hours
1. Review the concept of metric spaces and Banach spaces 3
1.1 Definitions and examples of metric spaces
1.2 Complete metric spaces
1.3 Definitions and examples of normed spaces and Banach spaces
2. Fixed point theory in metric spaces 12
2.1 Introduction of fixed point theory
2.2 Contractions
2.3 The Banach fixed point theorem
2.4 Some applications of the Banach fixed point theorem
2.5 Generalizations of the Banach fixed point theorem
2.6 Fixed point property
2.7 Retractions
2.8 The Brouwer fixed point theorem
2.9 Applications of the Brouwer fixed point theorem
3. Convexity 4.5
3.1 Basic definitions and examples
3.2 Convex cones

3.3 Order linear spaces



Course Contents No. of Lecture Hours

3.4 Algebraic and relative interior of a set
3.5 Algebraic closure of a set
3.6 Finitely generated cones
4. Fixed point theory in Banach spaces and applications
4.1 The Schauder fixed point theorems
4.2 Some consequences of Schauder’s theorem
4.3 Applications to functional equations
5. Correspondences
5.1 Upper hemicontinuity
5.2 The closed graph property
5.3 Lower hemicontinuity
5.4 Continuous correspondences
5.5 The Hausdorff metric and continuity
6. Fixed point theory for multi-valued mappings and applications
6.1 Kakutani’s fixed point theorem
6.2 Michael’s selection theorem
6.3 Contractive correspondences

6.4 Application for the Nash equilibrium

Total

7.5

12



