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Abstract
In this paper, we obtain the conditions for univalence of the integral operators of
the form:
And 1/
F(2) = zjt ‘T[ (S)J ds
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1. Introduction

Let A be the class of the functions in the unit disk U = {Z € C:|z| < 1 suchthat £(0) = f'(0) —1 = 0.
Let S be the class of functions f € A which are univalent in U. Ozaki and Nunokawa [2] showed the
condition for the univalence of the function f € A as given in the lemma below.

Lemma 1 [3]: Let f € A satisfy the condition

2*f @)
72(2) 1| =1 1)

Forall z € U, then f isunivalentin U
Lemma 2 [2]: Let a be acomplex number, @ >0 ,and f € A.If

1 — |z|*R |2f "(2)
f'(@)

<1

Rea

1
Forall z € U, then the function F,(z) = [a foz U f ' (w)dul /a

Isin the class S.
The Schwartz lemma [1] : Let the analytic function f be regular in the unit disk and let f(0) = 0. If
|f(2)] <1, then
f@) < 2|
Forall z € U, where equality can hold only if |f(z)| =Kz and k=1
Lemma 3 [4]: Let g € A satisfies (1) and a + b; a complex number, a, b satisfies the conditions

acliiibeg @

8a’ +a’h*—18a+9 <0 (3)

1

+b;—1 a_i
If 19(z) < 1| forall z€ U then the function G(z) = {a+b 7 (2%y* du} *
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Is univalentin U
1. MAIN RESULTS

Theorem 1: Let g € A satisfies (1) and 4 is a complex number, A satisfies the conditions

Rer€ (0,Vk+2],k>1 (4)
(ReX)*(Red)2(ImA)? — (k + 2)2 = 0 (5)

If |g(z)| <1 forall z€ U then the function
z K 1/ 4
F(2) = ijtl_ln(gi—(s)] ds Isunivalentin U
i )
0 i=1

Proof: Let
1/2

F(z) = 4] tHH (g‘T(S)) ds

And let f(2) = [°TIE, (“‘“—(”)1/’1 ds 6)

N

Then f'(z) = ile(gi(z))l/ﬂ.

N N N

o=y e o] e e ]

2@ _ 1(zg'1(z> _ 1) n l(zg’zm _ 1) l(zg’k@) _ 1)
Ff@ A\ g1@ A\ g1(2) T\ 0@

_ (gl_(s))ua (gz(s))ya (gk_(s))ua

1 zg'i(z)
-t (21

91(2)

This implies that

1-[z12Ret 125 (@) _ 1-1z12Ret 1 |G zg’i(z>_1
Red | f@ |~ Rerx 2|71 gi(2)
1-|z|2ReA 1 ( r 29{@ )
ReA  |A| =1 g.@ +1
1—|z|2R8M( k 220@| |92 )
<L —— A g
= TRea M\|[#F1 g2 ||z +1 )

Using Schwartz-lemma in (7), we have

1—|z|2Red 1( k zzg'i(Z)_ )
= Rer I\|ZF1 g2, +2

1-|z|2R? 1z (2)

'@

ReA

But g satisfies (1), thus

kK 224i(@
i=1 gzl(z) 1 < k
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This implies that

zf"(2) 1-|z|2Red 1 k+2

o | = " re W(k +2) < ReAlA|
From (4) and (5), we have

k+2

ReAlAl =

. . . 1-|z|2Red 127" (2)
Using (9) in (8), we obtain rel | T <

, N1/A
And from (6) f'(z) = [1%, (g"—())

N

And by lemma 2 F(z) is univalent

wWww.iiste.org
g

nstE
(8)

©)

Theorem 2 Let g € A satisfies (1) and let 1 be a complex number with ReA, ImA satisfying (2)

and (3). If |g(z)| <1 forall z € U then the function

T (9N
H(z)={ljo tﬂllj[(T) }

Is univalentin U.
Proof: Let

e = fa oo (22 )

N

Following the procedure of the proof of theorem 1, we obtain

Rel h(z) |~ Rex

1— ZZRel Zh”Z 1— ZZReA
2R 2 ) 1 et

But g satisfies (1), thus
1-— |Z|2Re/1 Zh”(Z) - 1— |Z|2Rel
ReA h'(z) |~ Rea
From (2) and (3) we have

|A-1](k+2)

<
Reld =1

This implies that

zh”(z)

h'(2)

1— 2ReA
il <1 forall zeU

Reld

, A1
From (10), h'(z) = [T, (g( ))

zZ

And by lemma 2, H(z) isunivalentin U

g9 (2)
9%,(2)

A—1l(k+2) <

-1

g

1A —1|(k +2)

Rel

(10)

Remark: Theorem land theorem 2 gives a generalization of theorem 1[4] and lemma 3 respectively,.
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