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Research Title Study on the Functional Equation

fx + y) = f£f(x)} + £(y)
Nane Mr, Nikom Lawnet

Research For  lMaster of Science in Teaching Mathematics

Chiang Medi University 1984,
Abstract

The purpose of this research is to characterize

all real-valued functions fy g aud h that satisfy the functional

¢

equations of the forms £(x + y) g(x) + h(y) ,

flx + ) = gx) . h(y) , f(xy) g{x) o« h(y) or

Hxy) = g(x) + h(y) and also to study the continuity of
functions f, g and h that satisfy the eguations
f(x + y) = g(x) + h(y) zssuming only the measurability of

the function £ or g or h,

The other purpose is also to find a condition

for which the graph of the function I satisfying equation

f(x +y) = f£(x) ., £f(y) is dense in R x RT

The study shows that

1) functions f, g and h satisfy the equation
f(x + y) = g(x) + wy) 4if and only if

there exist constants a, b and a function
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£ : R ~--->R such that B(x + y) = #(x) + By,

g(x) B(x) +a, h{x) = H(x) + b and

£(x)

I

Blx) + 2+ b3

functions f, g and h that g(0) £ 0O and

h(0) # O satisfy the equation

f(x +y) = glx) ., hiy) if and only if there
exists a function ¢ : R‘-—-> R such that

Blx +y) = #(x) ., #y) , 8x) = g(0) , #(x),
h(x) = h(0) , #(x) and f£(x) = g(0)., h(0).B(x);
functions f, g and h that g(1) # O and h(1) £ 0
satisfy the esquation f(xy) = g(x) ., h(y) if and
only if there exists a function @ : R ==-> R

such that ﬁ(xy) = #(=x) . #y) ,

1l

g(1) o #(x) , h(x) = h(1) ., #(x) ana

g{1) « h(1) ., #(x) 3

g(x)

(x)

i

functions £, g and h satisiy thé eguation

f(xy) = g(x) + h(y) if and only if there exist
coustants a, b and a function # : R ---> R ‘
such that @(xy) = #(x) + ﬁ(y), g{x) = ﬁ(x) + a,
hix) = @(x) + b énd f((x) = M) + a + h;

if functions £, g and h safisfy the equation
f(x +y) = g(x) + hiy) and £ or g or h is

measurable, then f, g and h are continuous on R;

if a function £ is not menotone and satisfies the
equation £(x + y) = f£(x) . £(y) ,then the graph

of f is dense in R x R




