Contents

Preface

1 Additive Cauchy Functional Equation

1.1
1.2
1.3
14
1.5
1.6
1.7
1.8

Introduction . . . ... .. ... ...
Functional Equations . . . . . ... .. ... .. ... .

Solution of Additive Cauchy Functional Equation
Discontinuous Solution of Additive Cauchy Equation

Other Criteria for Linearity . . . .. ... .. ... ...
Additive Functions on the Complex Plane . . . .. ..
Concluding Remarks . .. ... .. .. ... .. ....
Exercises . .. .. ...

2 Remaining Cauchy Functional Equations

2.1
2.2
2.3
24
2.5
2.6

Introduction . . .. .. ... Lo
Solution of the Exponential Cauchy Equation . . . . . .
Solution of the Logarithmic Cauchy Equation . . . . .

Solution of the Multiplicative Cauchy Equation

Concluding Remarks . . .. .. ... ... ... ...,
Exercises . . . . .. .. ...

3 Cauchy Equations in Several Variables

3.1
3.2
3.3
3.4
3.5
3.6

Introduction . . . . . . ..o

Additive Cauchy Equations in Several Variables
Multiplicative Cauchy Equations in Several Variables
Other Two Cauchy Equations in Several Variables

Concluding Remarks . . .. . ... .. ... .. ...,
Exercises . . . .. . ... .. L

4 Extension of the Cauchy Functional Equations

4.1
4.2
4.3
4.4

Introduction . . . . . . ... ... ...
Extension of Additive Functions . . .. ... ... ...
Concluding Remarks . . . . .. ... .. ... .....
Exercises . . . . . . ...

25
25
25
28
30
34
36

39
39
39
43

45
46

49
49
49
55
58



Contents

Applications of Cauchy Functional Equations
51 Introduction . . . .. ... Lo
5.2 Areaof Rectangles . . . . . .. .. ... ... ... ..

5.3 Definition of Logarithm . . . . . . .. ... ... . ...
54 Simple and Compound Interest . . . . . ... ... ...
5.5 Radioactive Disintegration . . . . ... ... ... ...
5.6 Characterization of Geometric Distribution . . . . . ..
5.7 Characterization of Discrete Normal Distribution

5.8 Characterization of Normal Distribution . . . . . . ..
5.9 Concluding Remarks . . ... .. .. ... ..

More Applications of Functional Equations
6.1 Introduction . . . .. ... ... ... ... ...
6.2 Sum of Powers of Integers . . . . . ... ... ... ...
6.2.1 Sum of the first n natural numbers . . . . . . ..
6.2.2  Sum of square of the first n natural numbers
6.2.3 Sum of k** power of the first n natural numbers
6.3 Sum of Powers of Numbers on Arithmetic Progression
6.4 Number of Possible Pairs Among n» Things . ... ...
6.5 Cardinality of a Power Set . . . .. ... . .. .. ...
6.6 Sum of Some Finite Series . . . . .. ... .. ... ..
6.7 Concluding Remarks . . . .. .. ... ... ... ...

The Jensen Functional Equation

7.1 Introduction .. ... .. ... .. oL
7.2 Convex Function . . . .. ... ... ... .. ... .
7.3 The Jensen Functional Equation . . . ... ... .. ..
7.4 A Related Functional Equation . . . .. .. ... .. ..
7.5 Concluding Remarks . .. . ... ... .. .. ... ..
7.6 Exercises . . . ... e

Pexider’s Functional Equations

8.1 Introduction . ... ... . ... ... ...
8.2 Pexider's Equations . . . . . ... ...
8.3 Pexiderization of the Jensen Functional Equation

8.4 A Related Equation . . . . . ... ... ... . .....
8.5 Concluding Remarks . . . ... ... ... .. .....
8.6 Exercises . . . . . ... ...

Quadratic Functional Equation

9.1 Introduction . .. .. .. ... ... ...
9.2 Biadditive Functions . . . . . . .. .. ... ... ...
9.3 Continuous Solution of Quadratic Functional Equation
9.4 A Representation of Quadratic Functions . . . . . . ..

61
61
62
64
65
67
68
71
74
76

79
79
79
80
31
81
84
86
88
88
90



9.5
9.6
9.7

Contents

Pexiderization of Quadratic Equation . . . ... .. . .
Concluding Remarks . . . . . ... ... ... ...
Exercises . . . . ..o oo

10 d’Alembert Functional Equation

10.1
10.2
10.3
10.4
10.5
10.6

Introduction . . . .. ... L Lo
Continuous Solution of d’Alembert Equation . . . . . .
General Solution of d’Alembert Equation . . . . .. ..
A Charcterization of Cosine Functions . . . . . ... ..
Concluding Remarks . ... .. ... .. ... ..., ..
Exercises . . . . ... . L

11 Trigonometric Functional Equations

11.1
11.2
11.3
114
11.5
11.6
11.7
11.8

Introduction . . . . .. ...
Solution of a Cosine-Sine Functional Equation . . . .
Solution of a Sine-Cosine Functional Equation . . . . .
Solution of a Sine Functional Equation . .. ... . ..
Solution of a Sine Functional Inequality . . . .. .. ..
An Elementary Functional Equation . . . ... ... ..
Concluding Remarks . . . . .. ... ... ... ....
Exercises . . . . . ... 0

12 Pompeiu Functional Equation

12.1
12.2
12.3
12.4
12.5
12.6

Introduction . . . ... .. L
Solution of the Pompeiu Functional Equation . . . . . .
A Generalized Pompeiu Functional Equation . . . . . .
Pexiderized Pompeiu Functional Equation . . . .. ..
Concluding Remarks . . . . .. .. ... ... ... ..
Exercises . . . . . . .. L

13 Hosszt Functional Equation

13.1
13.2
13.3
13.4
13.5

Introduction . . . ... ..o
Hosszu Functional Equation . ... ... ... ... .
A Generalization of Hosszi Equation . . .. . ... ..
Concluding Remarks . . . . ... . ... ... ... ..
Exercises

14 Davison Functional Equation

14.1
14.2
14.3
14.4
14.5

Introduction . . . . ... oL
Continuous Solution of Davison Functional Equation

General Solution of Davison Functional Equation .
Concluding Remarks . . ... ... ... ........
Exercises . . . . . . ..

143
143
143
149
157
159
163

165
165
166
170
173
183
184
187
194

197
197
197
199
202
208
209



Contents

15 Abel Functional Equation
15.1 Imtroduction . . . . . ... oo
15.2 General Solution of the Abel Functional Equation
15.3 Concluding Remarks . . . . . . .. .. ... ... ...
15.4 Exercises . . . . . . . e

16 Mean Value Type Functional Equations
16.1 Introduction . . . .. .. ... ... ...
16.2 The Mean Value Theorem . . . . ... . ... ... ...
16.3 A Mean Value Type Functional Equation . . . ... ..
16.4 Generalizations of Mean Value Type Equation . . . . .
16.5 Concluding Remarks . . . .. ... ... ... .. ...
16.6 Exercises . . . .. ... L oo

17 Functional Equations for Distance Measures
17.1 Introduction . . . .. . ... ... Lo
17.2 Solution of Two Functional Equations . . . .. ... ..
17.3 Some Auxiliary Results . . . . . ... ... ... ....
17.4 Solution of a Generalized Functional Equation . . . . .
17.5 Concluding Remarks . . . .. .. ... ... ... ...
17.6 Exercises . . . . . ..o

18 Stability of Additive Cauchy Equation
18.1 Introduction . . . . .. . ... ...
18.2 Cauchy Sequence and Geometric Series . . . . . . . ..
18.3 Hyers”" Theorem . . . ... .. ... .. ... ... . ..
18.4 Generalizations of Hyers’ Theorem . . . . . .. . .. ..
18.5 Concluding Remarks . . . . . ... .. ... ... ...
18.6 Exercises . . . . .. ...

19 Stability of Exponential Cauchy Equations
19.1 Introduction . . . .. ... .. ...
19.2 Stability of Exponential Equation . . . .. ... .. ..
19.3 Ger Type Stability of Exponential Equation . . .. ..
19.4 Concluding Remarks . .. . ... ... ... ... ...
19.5 Exercises . . . . . ...

20 Stability of d’Alembert and Sine Equations
20.1 Introduction . . . .. . .. .. ..o
20.2 Stability of d’Alembert Equation . . . . . .. ... ...
20.3 Stability of Sine Equation . . . . . ... .. ... .. ..
20.4 Concluding Remarks . . . .. .. ... .. .. .. ...
20.5 ExXercises . . . . . ..o e

235
235
236
239
240

243
243
243
245
247
261
266

269
269
273
278
286
287
290

293
293
294
295
300
305
309

313
313
313
320
322
326



Contents

21 Stability of Quadratic Functional Equations
21.1 Introduction . . .. .. ..o
21.2 Stability of the Quadratic Equation . . ... . ... ..
21.3 Stability of Generalized Quadratic Equation . . . . . .
21.4 Stability of a Functional Equation of Drygas . . . . . .
21.5 Concluding Remarks . . . . . ... ... .. ... ...
21.6 Exercises . .. .. ... ... L.

22 Stability of Davison Functional Equation
22.1 Introduction . . . . . .. ... o
22.2 Stability of Davison Functional Equation . . ... ...
22.3 Generalized Stability of Davison Equation . . . . . ..
22.4 Concluding Remarks . . . ... ... ... ... ....
22,5 Exercises . . ... .. o

23 Stability of Hosszd Functional Equation
23.1 Introduction . . . . . ...
23.2 Stability of Hosszu Functional Equation . . . . ... ..
23.3 Stability of Pexiderized Hosszii Functional Equation . .
23.4 Concluding Remarks . . . . ... ... ... ... ...
23.5 Exercises . . . ... ..o

24 Stability of Abel Functional Equation
24.1 Introduction . . . . .. .. ... oL
24.2 Stability Theorem . . . . . .. ... . ... ... ....
24.3 Concluding Remarks . . . . ... ... ... .. ....
244 EXercises . . . ... e

Bibliography

Index

349
349
349
353
360
369
376

381
381
381
384
387
390

391
391
392
394
401
403

405
405
405
409
415

417

441



