Theorem 10.7

Let f(z) is an analytic function, and f(e"") is convergence, for 0 < ¢t < 2z, then for any
given g, | 0, exist starlike functions S¢(z),S51(z),S1(2),52(2),82(2), ... 84(2), $.(2), ..., such
that |(z) — >, (Sk +Sk) | < eu, forany Izl < 1, itis hold. And where Sy(z) = 0.

Prove: Since f(z) = >, axt,

First Step, for ¢; > 0, IN;, when n > N;, we have
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denote Sy(z) = ap + a1z,
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where 14,1 > 3V Klail, So(z),S1(z),1(2) are 1-starlike functions.
Second Step, for0 < &, < g, AN, > Ny, whenn > N,, we have

N
) - Dt | < &
k=0
and
N, Ny
Zakz" = Zakz" + (an 12V + ay 22 4 -+ an,2V)
k=0 k=0
= So(2) + S1(2) + S1(2) + 52(2),+52(2)
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where l4,1 > 3" kay, |- -starlike functions.
Third step, by induction, let with ¢,, we can find that

S0(2),81(2),51(2),82(2),82(2), - » Su(2), S (2),
then for .1, IN,.; > N,, whenn > N,.;, we have
Nn+l

f2) = D at
k=0

< Ent+l

and



Nn+l Nn+l

Na
D it = D e+ D aidt
50 50

k=N,
= 80(2) + S1(2) + 51(2) + 82(2),+52(2) +... +8u(2) + Sn(2) + Sps1(2) + Spa1(2)
denote
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where lA,11 > ™" klay, .. | Sui(2), S (z) are N,-starlike functions.
summarize above, for e, | 0, exist starlike functions
50(2),81(2),51(2),52(2),82(2), ... ,Su(2), Sa(z), ..., such that

(2) = D (Sk(@) + 5k(2))
k=0
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for Ve, €, | 0, 3ng, s.t. whenn > ny, €, < &.
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