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In classical analysis, if a complex valued function f(z) is regular
and satisfies |f(z)]=|2| in a circle |2]<R in complex plane, then
f(z)=¢"z, that is, f(?) is linear. We expect that an isometric analytic
function is also linear in complex Banach spaces. An isometric
analytic function is linear in fact if it is analytic on whole spaces
but is not necessarily linear if it is defined on a bounded domain in
complex Banach spaces.

Let E, E be complex Banach spaces and «, 8 be complex
numbers. An E’-valued function defined on a domain D in E is
analytict® in D, if it is continuous strongly and admits Gateaux
differential in D. An analytic function A.(x) which satisfies 2,(ox)
=a"h,(x) for an arbitrary complex number « and an arbitrary point
z in E is called a homogeneous polynomial of degree n.*

Theorem 1. If an E'-valued function f(x) is analytic in the
sphere ||z||<R tn E and satisfies ||f(@)||<K||x||™, then

F@)= 3 @),

where R, K and m are constants and h,(x) s a homogeneous poly-
nomial of degree n.
Proof. Since f(x) is analytic in the sphere |jz||<R, we have
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where £,(x) is a homogeneous polynomial of degree »n and
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for n=1, 2, 8,... and C is a circle |¢|]=r such that 1<7‘<“1:“

Then, we have
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since ||f(ex)|| < K]|ax)|™ for llax|| < R. Since r can be taken as close as
we like to 1, we have ||, (@)||<K]|x||", for ||lz||<R. Clearly, [|Bz||
<R if |8|<1, and we have llh,(B2)[|<K||Bz||™. Then, |8["||k. ()|
<KB"x|". If n<m, |k (@)|<KB" "zl|", for 0<|8|<1. Let 8



