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hence (G, ) is associative. Similarly, ¢ - Ty = (g,rs\v:)R(gr)_l . gy implies that
zry-g=1x-ygforalzy.g€ G.
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ON CERTAIN SUBCLASSES OF ANALYTIC FUNCTIONS
BY

B.A. URALEGADDI and C. SOMANATHA

Introduction. Let A, denote the class of all functions of the form
flz) = z + 12"t + ang2z™t? + ... that are regular in the unit disk
E = {z: |z} < 1}. A function f(z) in 4, is said to be starlike if

Re{zﬂi‘;)} >0 for z € E,

and is said to be convex if

zf"(z)
f1(z)

Re{1+ }>0forzEE.

Df(z) = ——— * f(z), a> -1=
(1-2)
o
=z + E
m=n
he operation () denotes the Hadamard product of the power series.
tscheweyh introduced the symbol D* in {3).
_ In this paper we obtain certain properties of functions f(z) in A, that
Re(D°f(z)/z) > 0 for z € E. Some of the results of
G r e g or[1,2] are obtained as particular cases.

heorem 1. Suppose that f(:) =2+ a nl L
_ f z) = k12 + ... 13 regular and
Re(D*f(z)/z) > 0 for z € E. Then

D) a 1
) > e < () )

a+ 1) a+2)..(a+m)

m!

+1

O‘.m+1zm

n

. Re
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and this result i3 sharp. : Proof. From the definition of F we have
Proof. Since Re(D® f(2)/z) > 0, we have '! D®(zF'(2)) + aD°F(z) = (e + 1)D° f(2).
(1) 9_?_%&3). = p(z), where plz) =1+ cnz” + cn+12"'lH + .- : That is
(0) = 1,Re p(z) > 0 in E. The logarithmic differentiation | (3) A(D"F(2)) + aD°F(z) = (a + 1)D° f(2).

is regular in E,p

of (1) yields
By using the identity

D+ f(z) _ 1 PR
@) e T erD M) (DF(z)) = (@ + 1)D** F(z) ~ aD*F(3),

(3) reduces to

It is well known {see {2]) that
D“f(z) . Da-HF(z)

p'(z) 2n|z]"
z ) o and the result follows.
p 1- 14 For a = 0, Theorem 2 yields the following result.
Corollary 3. Let =z4ap 12"t +..Db lar in F and
1t is follows from (2) that o y et f(z) =z+anp12"" + e regular in B an
e 2nfel” Fio) = [ (s
Re——=—~ 2 1- n 0
Do f(z) (a+ 11— )

then ReF'(z) > 0 in E if and only if Re(f(z)/z) >0 in E.

. 1/2 1/n
o X _if < (@D =)

a+1
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The result is sharp for the function f(

As special cases we obtain several resu

Thus, putting a = 0, we get . .

Corollary 1. If f(2) is regular and satisfies Re(f(z)/z) > 0 m.E,
tarlike and univelent ) in

then Re(zf'(2)/f(2)) />_ 0 ( flz) 18 ¢

9 1/2 1/n
lz| < (R + 1) —n)
For @ = 1, Theorem

1 yields the following earlier result, of [2] o
Corollary 2. If f(z) is regular and satisfies Ref'(z) >0 E then

. 2 i/n
Re(1 + zf"(2)/ f/(2)) > 0 in |zf < ((n* + 1) =n) .
Also, the both results are established for n = 1in [1].
Theorem 2. Let f(z) =z + any12"t! 4+ ... be regular in B and

Fz) =2 - foz =1 f(t)dt, a > —1.
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Then Re(Det'F(z)[z) >0 i B if and only +f Re(D* f(2)/z) > 0 in E.



