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1. Introduction

Let A denote the class of all functions of the form

(1.2) f(z)=z+ Z ;2!

which are analytic in the open unit difk:= {z € C: |z| < 1},andS == {f € A:

f is univalent inU}.
For f € A, Al-Oboudi [2] introduced the following operator:

1.2) D°f(z) = f(2),
(1.3) D'f(2) = (1= 0)f(2) + 02f'(z) = Dsf(2), >0,
(1.4) D"f(z) = Ds(D" ' f(2)), (neN:={1,2,3,...}).

If fis given by(1.1), then from(1.3) and(1.1) we see that
(1.5) D"f(z)=z+ Z 1+ —1)d]"a;2/, (ne€Ny:=NuU{0}),
j=2

with D™ f(0) = 0.
Whend = 1, we get @lagean’s differential operatoi ().
A function f € A is said to bestarlike of order« if it satisfies the inequality:

Re{zﬁg)} >a (zel)
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for some0 < a < 1. We say thaff is in the classS*(«) for such functions.
A function f € A is said to beconvex of ordery if it satisfies the inequality:

Re{zﬂég) + 1} >a (zeU)

for some0 < a < 1. We say thaf is in the clasgC(«) if it is convex of ordera in
U.

We note thatf € («) ifand only if z f € S*(«).

In particular, the classes

§*(0):=8" and K(0):=K

are familiar classes of starlike and convex functiongjmespectively.
Now, we introduce two new classé&8 (4, o) andM" (9, 5) as follows:
Let S™(4, «) denote the class of functiorfse A which satisfy the condition

2 (D" f(2))
Re{ D (2)

forsomed < a < 1,6 >0, andn € Ng.
It is clear that

}>a (z € U)

S°(5,a) = S*(a) = 8™(0, ), §"(0,0) = S™.
Let M™(4, 5) be the subclass ofl, consisting of the functiong, which satisfy
the inequality
2 (D"f(2))
Re{ ————~
{ Dn f(z)

forsomes > 1,6 > 0, andn € Nj.

}<6 (z € 1)
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Also, let \/(3) be the subclass od, consisting of the functiong, which satisfy

the inequality
Zf”(Z) }
Re{f’(z) +1, <8 (z€0).

It is obvious that
M°(5,8) = M(3) = M*(0,).

The classeg\V1(3) and N (3) were studied by Uralegaddi et al. ihl], Owa and
Srivastava in9], and Breaz in4].

Definition 1.1. Letn,m € Nyandk; > 0, 1 < i < m. We define the integral

operator,,(f1,. -, fm) : A™ — A
z n k1 n km
Lifiee () = [ (M) (M) i, (- €U)

t t
wheref; € A and D" is the Al-Oboudi differential operator.
Remarkl.

(i) Forn = 0, we have the integral operator

Jo(fl,...,fm)(z):/oz(flgt))kl...(fmT@ymdt

introduced in §]. More details aboufy(fi, ..., f,,) can be found in3] and
[4].
(i) Forn=0,m =1,k =1,ky = --- =k, = 0andDf,(z2) := Df(z) =

f(2) € A, we have the integral operator of Alexander

B = [ I
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introduced in [].

(i) Forn =0,m =1,k =k € [0,1], ks = --- = k,, = 0andD°f,(z2) :=
D°f(z) = f(z) € S, we have the integral operator

1= [ (%’f))kdt
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) Serap Bulut
(iv) If k; € Cfor1 < i < m, then we have the integral operatof fi, ..., fm) vol. 9, iss. 4, art. 115, 2008
studied in [].
In this paper, we investigate some properties for the operdfoos the classes Title Page
S"(9, a) and M™ (4, 3). —
<44 »»
< >
Page 6 of 12
Go Back
Full Screen
Close

journal of inequalities
in pure and applied
mathematics

issn: 1443-575k

© 2007 Victoria University. All rights reserved.


http://jipam.vu.edu.au
mailto:serap.bulut@kocaeli.edu.tr
http://jipam.vu.edu.au

2. Some Properties forl,, on the ClassS" (4, «)

Theorem 2.1.Let f; € §"(6, ;) for 1 < i < mwith0 < o; < 1,9 > 0 and

n € Ny. Alsoletk; > 0,1 <i<m.lIf
=1

thenrZ,(f1,..
Proof. By (1.5), for1 <1i < m, we have

¥ -
Jj=2

and
D" fi(2)

z

£0

forall z € U.
On the other hand, we obtain

z

Lifis. . f)(2) = (

for z € U. This equality implies that
D" fi(2)

z

In [n(fh Ce
or equivalently
In In(fb Ce

) fm)/(z) = kl ln

fm) (2) = ki [In D" fy(2) —Inz] + -

1).

L+ ) (14— 16" a2, (n € Np)

y (M)k’"

+ k,, In —D Jm(2)
z

c+ ky In D" f(2) —
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By differentiating the above equality, we get

L(fi o fu)"(2) o~ [(D7fi(2)) 1
L(fr, s fm)'(2) ;kl { } '

Thus, we obtain

ZIn(fl, o fm)”(z) m = (anz(z)), m Some Properties for
+ 1= kz— _ kz + 1. an Integral Operator
In(fla s 7fm)/ 1221: anz<z> ZZ:; Serap Bulut
. . . . vol. 9, iss. 4, art. 115, 2008
This relation is equivalent to
2hy(f1y- - fm)"(2) } - {Z (D"fz‘(z))/} - Title P
Re o +1% = k;Red — 2207 L k; + 1. itle Page
{ ]n(fh'"afm)/ ZZI anz(z) ZZI C
ontents
Sincef; € §"(4, o), we get <« >
I, e ) " T "
Re{z I(fl’ ’f)I(Z)+1}>Zkiai—2ki+1:1~|—Zki(ai—1). ¢ >
n(fla s >fm) i=1 i=1 i=1 Page 8 of 12
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Proof. In Theorem?.1, we considery; = - -- = a,,, = . O

Corollary 2.3. Let f € S§"(d,a) with0 < o < 1,§ > 0 andn € Ny. Also let
0 <k <1/(1 — «). Then the function

L = (4 “>)kdt

t
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3. Some Properties forl,, on the classM" (9, 3)

Theorem 3.1.Letf; € M™(6,5;) for1 <i < mwith3; > 1. Thenl,,(fi,..., fm) €

Proof. Proof is similar to the proof of Theorefn 1. O
Remark2. Forn = 0, we have Theorem.1 in [4].

Corollary 3.2. Let f; € M™(6,3)for1 <i <mwith3 > 1. Thenl,(fi,..., fm) €
N(p)withp =1+ (8—1)>"", k;andk; >0, (1 < i <m).

Corollary 3.3. Let f € M™(6, 5) with 5 > 1. Then the integral operator

IO
I,(f)(z) = / (—f( >> dt € N(1+ k(3 1))
0
andk > 0.
Corollary 3.4. Let f € M™(6,3) with 5 > 1. Then the integral operator

e = [ e o)
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