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ABSTRACT

Let S be a monoid, F be a field of characteristic
different from 2. By a solution of the functional equation

(*)  £(x+y) = a(x)£(y) + a(¥)£(x)
on § into F we mean an ordered pair (f,g) where f and g are
functions from S into F such that (¥) holds for all x,y in S.
It is clear that any ordered pair (f,g) where f is identically
zero, and g is an arbitrary function, is a solution of (%) .
Such a solution will be called a trivial solution, any other

solution will be called a non=trivial solution,

In the case where S is a set of non=-negative real

numbers and F is a field of all complex numbers s We may speak

of a continuous solution. By this we mean any solution (£,9)
for which f and g are continuous.,
The main results obtained in this study can be summarized

in the following thetremss



THEOREM A Let S be a cyclic monoid with generator a, F be an
algebraically closed field of characteristic different from 2,

Then (f,g) is a non=-trivial solution of
®) £f(x + y) = g(x)f(y) + gly)f(x)
on S into F if and only if f, g are functions of the form

£(na) = Bq",
(4)

g{na) = %qn

»
for all n in p» where fy 9§ F o oOr

£(na) = B(d] = d),

(ii)
1
g(na) = 5(dj + 93
B
for all n in N, where B, a9 ¢ F such that
q1 # Q2 ’ or
f(na) = npq",
(11i)
n
g(na) = q
+*
for all n in Ny where By 9§ F 4 or
0 if n= 09
f(na) =
n
Ba otherwise,
(iv)
1 if n-= 0 ;
g{na) =
% qn otherwise

for all n in N, where By q € E"‘l s oOr



B if ns= 1 3§
f(na) =
0 otherwise ,
(v)
1 if n=0,
g(na) =
0 otherwise

for all n in M., where p& F

THEOREM B Let £, g be functions on R U (0) into @. Then

(fy g) is a continuous non=trivial solution of
(B) f(x + y) = g(x)f(y) + gly)f(x)

on R" U {0} if and only if f, g are of the form

£(x) = Bq’:
(1)
g(x) = %-qx
- *
for all x in R* U {0), where B, a € & , or
f(x) = ﬂ(qff- q;).
(ii)
g(x) = L + )
+ *
for all x in R U {0}y where By d,9 d, & ¢ such that
q-l # qz ] or
f(x) = xﬁqx’
(1iii)
g(x) = a*

*
for all x in R* U {0}y where By Qq (d-.



ACKNOWLEDGEMENT

I feel extremely grateful to Drs Virool Boenyasombat,
my thesis supervisory for introducing me to this subject and for

his valuable assistance in preparing this thesis.




TABLE OF CONTENTS
page
ABSTRRCT IN THAI eeoo-e.n.n-aaoo-eo-no_-.n.'dn__:-..oo.--ooq \1

eoonsoene 1]

ABSTRACT IN ENGLISH ..............‘,f.;..ai>’

[ WA il
’% S /ﬂ.&

ACKNOWLEDGEMENT . eecesccccccscccnes e dimannts

pecssccscoe %

CHAPTER
I. INTRODUCTION coea0® 6000000000008 C0GOC00COSSOCO0 1
II. PRELIMINARIES “« 00000080 eEO00008 08000000080 2

III. GENERAL SOLUTICONS OF
f(x+y) = a(x)£f(y) + q(y)f(x) ON

CYCLIC MONOID DC‘..Ct..eﬁ.......-..........l 8

IV. CONTINUOUS SOLUTIONS OF
f(x+y) = g(x)f(y) + g(y)f(x) ON

THE SET OF ALL NON-NEGATIVE REAL NUMBERS... 32

BIBLIOGRAPHY 000008000009 9000000000008 20C0000CeS09Ce00 L C 60

VITﬁ o ® 009908008 060CG6C009090000%0®800C0C00000000099009 80000800 61



	Cover (Thai)
	Cover (English)
	Accepted
	Abstract (Thai)
	Abstract (English)
	Acknowledgements
	Contents

