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ABSTRACT. In this paper, we investigate some properties for an integral operator defined by
Al-Oboudi differential operator.
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1. INTRODUCTION

Let .4 denote the class of all functions of the form
(1.1) f2) =2+ a7
j=2

which are analytic in the open unitdigk:= {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(z) = (1= 0)f(2) + 0zf'(2) = Dsf(2), 6 =0,
(1.4) D"f(2) = Ds(D""'f(2)), (neN:={1,2,3,...}).
If fis given by(L.1)), then from(L.3) and(L.4) we see that
(1.5) D'f(z) =2+ [1+(j—1)d]"a;z, (ne€Ny:=NU{0}),

with D™ f(0) = 0.
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Whené = 1, we get &lagean’s differential operatar [10].
A function f € A is said to bestarlike of order« if it satisfies the inequality:

RQ{ZJ{E(ZZ))} >a (z€l)

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

2f"(2)
Re{ 702) +1} >a (zel)
for some0 < a < 1. We say thaff is in the classC(«) if it is convex of orderx in U.
We note thatf € K(«) ifand only if zf" € §*(«).
In particular, the classes

§*(0):=8" and K(0):=K

are familiar classes of starlike and convex function&jmespectively.
Now, we introduce two new classés (4, ) and M™ (4, 3) as follows:
Let S (9, «) denote the class of functiorfse A which satisfy the condition

Re{%}>a (z € U)

forsomed < a < 1,6 >0, andn € Ng.
Itis clear that
S(6,0) = §*(a) = S"(0, a), §"(0,0) = S™.
Let M™ (4, 5) be the subclass o4, consisting of the functiong, which satisfy the inequality
2(D"f(2))
forsomes > 1,6 > 0, andn € Nj.
Also, let V' (3) be the subclass o4, consisting of the functiong, which satisfy the inequality

Re{z}c/’;S) + 1} <B (zel).

It is obvious that
MO(8,8) = M(B) = M"(0, B).
The classes\ (3) and N (3) were studied by Uralegaddi et al. in]11], Owa and Srivastava
in [9], and Breaz in[[4].

Definition 1.1. Let n,m € Ny andk; > 0, 1 < ¢ < m. We define the integral operator
In(fla---yfm) : Am —>A

L f)(2) = /O (D"fl(t)yl . <D"~’;m(t)>km dt, (z€U),

t
wheref; € AandD" is the Al-Oboudi differential operator.

Remark 1.
(i) Forn = 0, we have the integral operator

Io(fl,...,fm)(z):/oz <f17<t))kl---(fm7@)kmdt

introduced in[[5]. More details abou§(fi, . .., f,.) can be found in[3] and [4].
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(i) Forn=0,m=1,k; =1, kg =--- =k, =0andD’f(z) := D f(2) = f(z) € A,
we have the integral operator of Alexander

= [ 104
o U
introduced in[[1].

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

z k
1()(2) = /0 (@) dt
studied in[8].

(iv) If k; € Cfor1 < i < m, then we have the integral operatQ« fi, ..., f,,) studied in

I71.

In this paper, we investigate some properties for the operatara the classe§™ (4, «) and
M" (6, 3).

2. SOME PROPERTIES FOR [, ON THE CLASS §™(6, «)
Theorem 2.1.Let f; € §"(6, ;) for1 < i <mwith0 < o; < 1, > 0andn € Ny. Also let

Zki(l — ;) <1,
i=1

thenl,(fi,..., fm) € KA)WithA =1+ 37" ki(a; — 1).
Proof. By (L.5), for 1 < i < m, we have

—D ZZ<Z> =1 + Z [1 =+ (] — 1)5]n (Ijﬂ'Zj_l, (TL c No)
j=2
and
D™ fi(2)
z 7& 0
forall z € U.

On the other hand, we obtain

e gul(e) = (2 (2D

z z

for z € U. This equality implies that

InL,(f1,. ., fm)(2) =k 1In
or equivalently
InL,(f1, . fm) (2) =k [In D" f1(2) —Inz] + -+ ky, In D" f,,(2) — In 2].
By differentiating the above equality, we get

L(fiso o f)"( = [(D"fi(2)) _1}
[n(fla---7fm ;k |: anz Z z .

D?’L
z

D" f.(2)
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Thus, we obtain

2I,(f1, .. fm z (D™ fZ
k; ki + 1.
This relation is equivalent to
2L (f1y . fn)"(2) } “ {z (D”fi(z))/} “
Re +1; = k;Re{ ——————2~ % — k; + 1.
{ [n(fla'-'7fm)/ Z " Z
Sincef; € S"(4, o), we get
In(fl?"'afm) i . -
So, the integral operatdy,(fi, .. ., f) is convex of ordeA with A = 1+ > k(e —1). O

Corollary 2.2. Let f; € S"(6, ) for1 <i < mwith0 < a < 1,6 > 0andn € Ny. Also let
ki>0,1<i<m.lf

Zkl_l—a

thenZ,(fi,..., fm) € K(p) withp =1+ (a — 1) ke
Proof. In Theorem 2.]1, we consides = - - - = a,,, = . O

Corollary 2.3. Let f € §"(0,a) with0 < a < 1,6 > 0andn € Ny. Also let0 < k£ <
1/(1 — «). Then the function

LnE = [ (DT“’”) i
isin (1 + k(o —1)).

Proof. In Corollary[2.2, we consider. = 1 andk, = k. O
Corollary 2.4. Let f € S"(0, ). Then the integral operator

LG = [ (001 dt € Kl
Proof. In Corollary[2.3, we considéf = 1. O

3. SOME PROPERTIES FOR [, ON THE CLASS M"(4, 3)

Theorem 3.1.Let f; € M"™(0,5;) for 1 <i < mwith 3; > 1. Thenl,(f1,..., fm) € N(N)

Proof. Proof is similar to the proof of Theorem 2.1. O
Remark 2. Forn = 0, we have Theorem.1 in [4].

Corollary 3.2. Let f; € M"(6,3) for 1 < i < mwith 3 > 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

nne = (% “))kdt e N(1+K(B—1))

t
andk > 0.
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Corollary 3.4. Let f € M™(6, 5) with 5 > 1. Then the integral operator
D" f(t
L = [ e x)
0
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