CONTENTS

Introduction

Chapter I. WEIERSTRASS’ APPROXIMATION THEOREMS
1. WeiErsTRASS’ First Theorem
2. WEIERSTRASS’ Second Approximation Theorem

3. The Reciprocal Coherence between the Two WEIERSTRASS
Theorems

Chapter II. ALGEBRAIC POLYNOMIAL OF THE BEST APPROXIMATION
1. Fundamental Concepts
2. TcuepysHEFF's Theorems
3. Examples. The TcHEBYSHEFF Polynomials
4. Other Properties of TcHEBYSHEFF Polynomials

Chapter ITI. TRIGONOMETRIC PoLYNOMIALS OF THE BEST
APPROXIMATION

. The Roots of a Trigonometric Polynomial

. The Image Point Method

. The Trigonometric Polynomial of the Best Approximation

. P. L. TcuesYsHEFF'S Theorems

. Examples

O W W N e

Chapter IV. INTERRELATION BETWEEN STRUCTURAL PROPERTIES
oF FuNcrioNs AND THE DEGREE OF THEIR
APPROXIMATION BY TRIGONOMETRIC POLYNOMIALS

1. Formulation of Problem. Modulus of Continuity;
A Lipscuitz Condition

2. Lemmata

3. D. Jackson’s Theorems

Chapter V. CHARACTERIZATION OF THE STRUCTURAL PROPERTIES
oF A FUNCTION BY THE BEHAVIOR OF ITs BEST
APPROXIMATIONS BY TRIGONOMETRIC POLYNOMIALS

1. S. N. BERNSTEIN’s Inequality

2. Some Elements of Theory of Series
3. S. N. BernsTEIN’s Theorems

4. A. Zyemunp’s Theorems

16

E RN

42

57

S&ERS

75
79

93
97
106



| CONTENTS

5. The Existence of Functions with Preassigned Best Approximation 109

6. Density of Class HY in Class Lipy

Chapter VI. INTERRELATION BETWEEN STRUCTURAL PROPERTIES OF
FuNcTIONS AND THEIR APPROXIMATION BY ALGEBRAIC
PoLYNOMIALS

—t

. Lemmata

. How the Structural Properties of a Function Affect
Its Approximation

(3]

Converse Theorems

. BErNSTEIN’S Second Inequality

. Existence of a Funection with Preassigned Approximations
The MARKOFF Inequality

S o W

Chapter VII. APPROXIMATION BY MEANS OF FOURIER SERIES
1. The Fourikr Series
2. Estimate of the Deviation of Partial Sums of a FOURIER Series
3. Example of a Continuous Function Not Expandable in a
Fourier Series
Chapter VIII. TaE SuMs oF FEJER AND DE LA VALLEE-POUSSIN
1. Fesér Sums
2. Some Estimates of FEiér Sums
3. DE LA VALLEE-PoussIN’s Sums

Chapter IX. THE BEST APPROXIMATION TO ANALYTIC FUNCTIONS
1. The Concept of Analytic Functions

2. S. N. BernsTEIN’s Theorems on the Best Approximation
to Periodic Analytic Functions

3. The Best Approximation to Functions Analytic on a Segment
Chapter X. PROPERTIES OF SOME ANALYTIC EXPRESSIONS

AS MEANS OF APPROXIMATION
Expansion by TcHEBYSHEFF Polynomials
Some Properties of BErNSTEIN’s Polynomials
Some Properties of pE LA VaLLEE-PoussiN’s Integral
BERNSTEIN-ROGOSINSKY’S Sums

SN CIE

. Convergence Factors
Bibliography

Indez

Indez of Symbols

118

120

125
129
133
136
137

141
149

153

157
161
167

172

177
183

195
196
206
217
220
227
231
232



