Description of MATH 670 Approximation Theory I (2010-2011) Course Title: Approximation Theory I Course Code: MATH 670 Type of Course: Area Elective Level of Course: Graduate Year of Study: 1

Semester/Trimester: 2

ECTS Credits: 7,5

FU Credits: 3

Name(s) of Lecturer(s): Alexey LUKASHOV A-417 ( alukashov@fatih.edu.tr ) Course Coordinator: Alexey LUKASHOV Course Objectives (Learning Outcomes):  Main ingredients include Weierstrass approximation theorem, Korovkin theorem, Bernstein polynomials, direct and inverse approximation theorems, Bernstein and Markov inequalities, Chebyshev and Kolmogorov criteria, Lagrange interpolation As a result, students should understand main ideas of the approximation theory and be able to solve many problems which appear in applications of physical applied mathematics Course Description: The course will give an overview of basic approximation theory. Especially, constructions of good approximations will be considered.  

Prerequisites: - Real analysis

Course Contents

(Weekly Lecture Plan): Week Topics

1 The best approximation

2 Linear positive operators, Korovkin theorem

3 Bernstein polynomials, Fejer sums. 

4 Approximation in Banach spaces

5 Kolmogorov criterion, Haar spaces

6 Chebyshev alternation theorem, Haar unicity theorem

7 Chebyshev polynomials, their applications. 

8 Jackson theorems

9 Bernstein inequality, inverse theorems 10 Direct and inverse theorems for polynomial approximation

11 Lagrange interpolation

12 Markov inequality, generalizations

13 Numerical differentiation

14 Review 

Recommended Reading: R.A. DeVore, G.G. Lorents, Constructive approximation, Springer-Verlag, Berlin, 1993 Teaching Methods: Lectures Assessment Methods: Method Quantity Percentage (%) Midterm Exam(s) 1 45 Final Exam 1 55 

Language of Instruction: English 

