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ABSTRACT 

In this paper, we investigated the Hadamard product of the integral operator of the form 

B(EXWOmS: Univalent, Starlike, Convex. 

2000 Mathematics Subject Classij'icafion: 30C45 

INTRODUCTION 

Let H(u) denote the class of all analytic functions in the unit disk U  = {z E C: lzl < 1). 
m 

A is the set of analytic fimctions f E H(u) such that f (r)  = r + %zn, z E U and S 
' n=2 

is the set of functions f E A such that f is univalent in U. S* is the class of functions in the unit 

z f  '(2) disk defined by S' = E H(u): f (0)  = f ' ( 0 )  - 1 = 0, Re { 1 + - f ( z l } > O p z E ~ , ] .  

SC is the class of functions in U denoted by 

S' and SC are the class of starlike and convex functions with respect to the origin 
respectively. For the complex valued functions, let 
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The Hadamard product is given by 

In 1973, Kudryashov investigated the maximum value of M such that tbe inequality 

implies that f is univalent in U. He showed that if M = 3: 05 ... where M is the solution of 
the equations 8 [ M ( M  - 2 ) 3 ] 1 / 2  - 3(3 - M ) 2  = 1 2  then f is univalent in U. Also, 
D. Brew S. Owa and N. Breaz considered the integral operator 

showed that 

is starlike where Ma = 2: 8329 ... is the smallest root of equation xsinx + cosx = l/e. 
Furthermore, D. 0. Makinde investigated the univalence, starlikeness and convexity of 

the integral operator 

We now present our main results. 

1. MAIN RESULTS 

T7rcorem I :  Let 0 < a < 1 and let 

then the integral operator 
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is univalent, 0 < nn I I, k E fi, n E N. 

PmoJ Let 

H (z )  = (Flu * Fza)"(z) 

(F lu  * F,u)'(z) 

Thus, for k = 2 we obtain 

(Flu F2a)'r(z) = a((f11 * f 2 1 ) ' ( ~ ) ) ~ - ~ ( 6 1  f i l ) rr (z ) ( ( f l l  *  fill'(^))=;! 
+(GI * ~ t ) ' ( z ) ) ~ a ( ( f i f i z  * f iz)'(d)"-'(& * f;~)'(z))'' 

Simplify we obtain 

Thus, indnctively we obtain 

I naM 

I M  
by the hypothesis that 0 < na I 1 

Thus, by (2) the integral operator 



is univalent U.  

This concludes the proof of Theorem 1 .  

Corollary: Let a E C, la1 < 1 and let 

then the integral operator 

is  univalent. 

'IBearens 2. Let n E R, n > 0. Suppose ( f l k  * fZr)(z) is convex for all k E (1.2, ...,TI). 
Then the integral operator 

is convex in U. 

2 2  
%k f t k ) " ( ~ )  + 

( V l k  * f2k) ' ) ( z )  

by hypothesis Vlk fZk)(z) is convex that is 

( f l k  f Z k ) ' ( ~ )  
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Thus, 

Thus the integral operator 

is convex in U. 

This concludes the proof of Theorem 2. 
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