
ANALYTIC SOLUTIONS OF FUNCTIONAL EQUATIONS
© World Scientific Publishing Co. Pte. Ltd.
http://www.worldscibooks.com/mathematics/6755.html

December 18, 2007 15:40 World Scientific Book - 9.75in x 6.5in ws-book975x65

Contents

Preface v

1. Prologue 1

1.1 An Example . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

1.2 Basic Definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1.3 Notes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

2. Sequences 11

2.1 Lebesgue Summable Sequences . . . . . . . . . . . . . . . . . . . . 11

2.2 Relatively Summable Sequences . . . . . . . . . . . . . . . . . . . . 18

2.3 Uniformly Summable Sequences . . . . . . . . . . . . . . . . . . . . 21

2.4 Properties of Univariate Sequences . . . . . . . . . . . . . . . . . . 25

2.4.1 Common Sequences . . . . . . . . . . . . . . . . . . . . . . 25

2.4.2 Convolution Products . . . . . . . . . . . . . . . . . . . . . 26

2.4.3 Algebraic Derivatives and Integrals . . . . . . . . . . . . . 32

2.4.4 Composition Products . . . . . . . . . . . . . . . . . . . . 34

2.5 Properties of Bivariate Sequences . . . . . . . . . . . . . . . . . . . 42

2.6 Notes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

3. Power Series Functions 49

3.1 Univariate Power Series Functions . . . . . . . . . . . . . . . . . . 49

3.2 Univariate Analytic Functions . . . . . . . . . . . . . . . . . . . . . 56

3.3 Bivariate Power Series Functions . . . . . . . . . . . . . . . . . . . 63

3.4 Bivariate Analytic Functions . . . . . . . . . . . . . . . . . . . . . 67

3.5 Multivariate Power Series and Analytic Functions . . . . . . . . . . 68

3.6 Matrix Power Series and Analytic Functions . . . . . . . . . . . . . 71

3.7 Majorants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72

3.8 Siegel’s Lemma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77

3.9 Notes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82

ix



ANALYTIC SOLUTIONS OF FUNCTIONAL EQUATIONS
© World Scientific Publishing Co. Pte. Ltd.
http://www.worldscibooks.com/mathematics/6755.html

December 18, 2007 15:40 World Scientific Book - 9.75in x 6.5in ws-book975x65

x Analytic Solutions of Functional Equations

4. Functional Equations without Differentiation 83

4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83

4.2 Analytic Implicit Function Theorem . . . . . . . . . . . . . . . . . 86

4.3 Polynomial and Rational Functional Equations . . . . . . . . . . . 90

4.4 Linear Equations . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100

4.4.1 Equation I . . . . . . . . . . . . . . . . . . . . . . . . . . . 100

4.4.2 Equation II . . . . . . . . . . . . . . . . . . . . . . . . . . . 102

4.4.3 Equation III . . . . . . . . . . . . . . . . . . . . . . . . . . 103

4.4.4 Equation IV . . . . . . . . . . . . . . . . . . . . . . . . . . 105

4.4.5 Equation V . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
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