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3. Linear Functional Equations with Several Independent
Variables

.1. f (x + y) = f (x) + f (y). Cauchy equation. .

.2. f (xy) = f (x) + f (y). Logarithmic Cauchy equation. .

.3. 2f (x + y) = f (2x) + f (2y). Jensen equation. .

.4. f (x + y) + f (x – y) = 2f (x) coshy. .

.5. f (x + y) + f (x – y) = 2f (x) cosy. .

.6. f
(√

x2 + y2
)

= f (x)f (y). Gauss equation. .

.7. f
(
(xn + yn)1/n

)
= f (x) + f (y). .

.8. f (x) + g(y) = h(x + y). Pexider’s equation. .

.

9. f (x) + (1 –x)f
(

y

1 –x

)
= f (y) + (1 –y)f

(
x

1 –y

)
.

Basic equation of information theory. .

.10. f (1 –x) + (1 –x)αf

(
y

1 –x

)
= f (y) + (1 –y)αf

(
x

1 –y

)
. .

.11. f (ax, ay) = f (x, y). .

.12. f (ax, ay) = aβf (x, y). Homogeneity equation. .

.13. f (ax, aβy) = f (x, y). .

.14. f (ax, aβy) = aγf (x, y). .

.15. f (x, y) + f (y, z) = f (x, z). .

The EqWorld website presents extensive information on solutions to various classes of ordinary differential equations, partial
differential equations, integral equations, functional equations, and other mathematical equations.

Copyright c© 2004–2005 Andrei D. Polyanin http://eqworld.ipmnet.ru/en/solutions/fe/fe-toc3.pdf

http://eqworld.ipmnet.ru�
http://eqworld.ipmnet.ru/en/solutions/fe/fe3101.pdf�
http://eqworld.ipmnet.ru/en/solutions/fe/fe3102.pdf�
http://eqworld.ipmnet.ru/en/solutions/fe/fe3103.pdf�
http://eqworld.ipmnet.ru/en/solutions/fe/fe3104.pdf�
http://eqworld.ipmnet.ru/en/solutions/fe/fe3105.pdf�
http://eqworld.ipmnet.ru/en/solutions/fe/fe3106.pdf�
http://eqworld.ipmnet.ru/en/solutions/fe/fe3107.pdf�
http://eqworld.ipmnet.ru/en/solutions/fe/fe3108.pdf�
http://eqworld.ipmnet.ru/en/solutions/fe/fe3109.pdf�
http://eqworld.ipmnet.ru/en/solutions/fe/fe3110.pdf�
http://eqworld.ipmnet.ru/en/solutions/fe/fe3111.pdf�
http://eqworld.ipmnet.ru/en/solutions/fe/fe3112.pdf�
http://eqworld.ipmnet.ru/en/solutions/fe/fe3113.pdf�
http://eqworld.ipmnet.ru/en/solutions/fe/fe3114.pdf�
http://eqworld.ipmnet.ru/en/solutions/fe/fe3115.pdf�

