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ABSTRACT

Let G be an abelian group, T be a field of characteristic

different from 2. By a solution of the functional equation

(4) elxoy™ Y /= /L e(x)ely) * £(x)£(y)

on G to F we mean an ordered pair (f,z) where f and g are functions
from G into F such that (A) holds for all x,y in G. In the case
where G is a topological —group and F is a topological field,

we may speak of a continuous solution, =By this we mean any solution
(£f,5) for which f and g are continuous, To each field F we
associate a multiplicative group M(F) as follows : If F contains

an element i such that ia; -1, we let M(F) = T=- {()}, otherwise

we let M(F) = {(a,b) : a,b € T and a2+ }. Here M(F) is
considered as a multiplieative subgroup of the field (C(F)y+qe) »

where C(F) = Fx F and + ,. are given by

(a,b) + (cyd) = (a+c, b+d), and (a,b)e(cyd) = (ac = bd, ad + be).

The main results obtained in this study can be summarized

in the following Theorems :



viii

Theorem A. Let G be an abelian group, F be a field of characteristic
different from 24 Then the solutions of (A) on G to F are those

and only those (f,g) of the forms :

(1) £(x) = b, g(x) = for all x in G, where a,b are clements

a
2 2
of F such that a # 1, a-a =Db 3§ or

(i1) f(x)

where H is a subgroup of index 2 in G and a,b are clements of F
such that a £ 1, a - a2 & b? §~7 or

O/ /horrxxisy, H 1T » & H
(iii) f(x) = _ , 8(x) =

a7 xd | c 4, x ¢ H

where H is a subgroup of index 2 in G ''and c,d are elements of F
21532

such that ¢ £ 1, ci£fd" Y79~ or
O 4, xeH or xH ' 1 5 ¢ H
(iv) f(x) = d + XE X, H s 8(x) =¢=1, x ¢ x.H
-d , xX € x3H c , x & x_H

-C 4 X g xJH

where H is a subgroup of index 4 in G such that G/H is the Xlein

four group and c,d are elements of F such that ¢ # % 1, 02+d2= 13

] -
(v) f(x) = h(x) - h(x ) . glx) = h(x) + h(x )
21 5

where h is a homomorphism from G into M(F) .
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Theorem B Let G be an abelian topological group, F be a
Tq' topological field of characteristic different from 2, Then
the continuous solutions of (A) on G to F are those and only

those (f,g) of the forms :

(i) f(x) = b, g{x) = a for all x in G, where a,b are elements
of T such that a £ 1, a - a2 = b2 $. or

» 4, x € H a , x € H
(ii) f(x) = , 8(x) = |

where H is an open subgroup of index 2 in G and a,b are elements

of F such that a £ 7, a = a2 = b2 $ or

20 /37 SR 1

) s, X CcH
(iii) f(x) = Y g(x) =

i ¢ ¢ i ¢, x ¢H
where H is an open subgroup of dindex 2 in G and c,d are elements

of F such that ¢ AW1adnafiungins

0O, XEHor X0 1, x €H
(iv) f(x) = d, xexH y 8(x) =¢=1, x € x,H
-d , X € x3H C 4 X e.xZH

\=C [} X e x3H

where H is an open subgroup of index 4 in G such that G/H is the
‘ ]

Klein four group and c,d are elements of F such that ¢ £+ 1,

c2+ d2 =13 or

| p |
(v) fx) = B mBGE) oy GO+ Bx )
21 >

where h is a continuous homomorphism from G into M(F).
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