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Geometric properties and neighborhood results
for a subclass of analytic functions involving
Komatu integral
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Abstract. In this paper, a subclass of analytic function is defined using Komatu
integral. Coefficient inequalities, Fekete-Szegd inequality, extreme points, radii
of starlikeness and convexity and integral means inequality for this class are
obtained. Distortion theorem for the generalized fractional integration introduced
by Saigo are also obtained. The inclusion relations associated with the (n,u)-
neighborhood also have been found for this class.

Mathematics Subject Classification (2010): 47A15, 46A32, 47D20.

Keywords: Analytic function, Komatu integral, coefficient inequality, Fekete-
Szeg6 inequality, extreme points, radii of starlikeness and convexity, neighbor-
hood results.

1. Introduction

Let H denote the class of analytic function in the unit disk
A={z:zeC |z <1}

on the complex plane C. Let A denote the subclass of H consisting of functions f(z)
of the form

f) =24 anz", (1.1)
n=2
which are analytic in the open unit disk A = {z: z € C, |z| < 1}.
Also let S be the subclass of A consisting of all univalent functions in A nor-
malized by f(0) = f/(0) — 1 =0.
Denote by T' the subclass of S consisting of functions of the form

fz)=2-> anz", a, >0, z€A. (1.2)
n=2



378 Ritu Agarwal, Gauri Shankar Paliwal and Hari S. Parihar

studied extensively by Silverman [15].

Let f and g are analytic functions defined in A. The function f is said to be
subordinate to g if there exists a Schwarz function w, analytic in A with w(0) = 0,
|w(z)| < 1, z € A such that

f(2) = g(w(2)), (z € A). (1.3)
We denote this subordination by f < g or f(2) < g(2), (z € A).
In particular, if the function g is univalent in A, the above subordination is
equivalent to f(0) = g(0) and f(A) C g(A), (z € A).
The convolution or Hadamard product of two functions f(z) given by (1.1) and

g(z) =z+ Z bnzn (14)
n=2
is defined as
(fx9)(z) = z—l—Zanbnz”. (1.5)
n=2

A function f(z) in A is said to be in class S*(«) of starlike functions of order

/
a (0 <a<l1)in A if Re{z}t((?} > «a for z € A. Let K(a) denote the class
z
of all functions f € A that are convex functions of order a (0 < a < 1) in A, if
2f"(2)

Req 1+

{ f"(z)
starlike functions and class K («) reduces to the class of convex functions K. Further,
f is convex if and only if zf'(2) is starlike.

Let ¢(z) be an analytic function in A with

#(0) =1, ¢'(0) >0 and Re(¢(z)) >0, (2 €A) (1.6)
which maps the open unit disk A onto a region starlike with respect to 1 and is
symmetric with respect to real axis. Then S*(¢) and K(¢), respectively, be the sub-

classes of the normalized analytic functions f in class A, which satisfy the following
subordination relations:

} > « for z € A. If @ = 0, the class S*(«) reduces to the class S* of

z2f'(2) 2f"(z)
< ¢(2),(z € A) and 1+ <¢(2),(z€ A
These classes are introduced by Ma and Minda [8]. In their particular case when
14+(1-2
¢(2)2% (e 0<a<l), (1.7)

these function classes would reduce, respectively, to the well known classes S*(«)
(0 < a < 1) of starlike function of order o in A and K(«)(0 < a < 1) of convex
functions of order « in A.

Definition 1.1. [4] The generalized Komatu integral operator K2 : A — A is defined
for 6 >0 and ¢ > —1 as

c [ z 2\ 0—
(K2F) (2) = (F(Jg)lz)c /O et (1og;)(s lf(t)dt (1.8)
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and
K2 f(2) = f(2).
For f € A, it can be easily verified that

(K2f) —z+z<zii) apz”. (1.9)

Based on the earlier works by the authors [1], we introduce the following class.

Definition 1.2. Let 0 <y <1, 0<p<1,7€ C\{0},6>0and ¢ > —1. A function
f € Sis in the class R} , .(¢) if

L L (UEIFGY 412K —p) < 0(2), €A, (1.10)
where ¢(z) is analytic function in A with
#(0) =1, ¢'(0) > 0 and Re(¢(z)) > 0. (1.11)

If we set ¢(2) = 13752, (-1 < B<A<1,z€A), in (1.10), we get

. 1+ Az
0,%,0,C (1 +BZ) 6’ypc(A B)

Lrea, PR +12{KEf () ~ o
Yol Sty ey <1

which is again a new class.

(1.12)

Some particular cases of this class discussed in the literature as:

(1) For § = 0, p = 1, the above class reduce to the class R] (A, B) introduced by
Bansal [3].

(2) For 6 = 0,p = 1, the class R7(1-23,-1) = RI(B) for 0 < g < 1,7 = C'\ {0}
was discussed recently by Swaminathan [20].

(3) RG1..(1 —283,—1) with 7 = €" cosn where —7/2 < < 7/2 is considered
n [11] (see also [10]).

(4) The class Rj; ; .(0,—1) with 7 = ¢ cosn was considered in [5] with refer-
ence to the univalency of partial sums.

We denote by P(¢) the class of normalized functions defined as

P@)={feH:f(0)=1,f<¢cA}.

The problem on subordination and convolution were studied by Ruscheweyh in [12]
and have found many applications in various fields. One of them is the following
theorem due to Ruscheweyh and Stankiewicz [13] which will be useful in this paper.

Theorem 1.3. Let F,G € A be any convex univalent functions in A. If f < F and
g =G, then f+xg<F G in A.

Observe that, in Theorem 1.3, nothing is said about the normalization of F' and G.
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2. Main results

Theorem 2.1. If f € P(¢) NS, n € N then (K2)"f(z) < (K2)"¢(2), where K¢ is
Komatu integral operator.

Proof. If f € P(¢) NS, then f(z) < ¢(z) where ¢(z) is convex univalent function.
It is well known that the function

0o §
hl(z)z+z<zii) 2", (6> 0), (2.1)

belongs to the class K of convex univalent and normalized function and for f € A

4 4
i) =zt e (CH) 2 ra () 4

c+3
c 5 z 2\ 06—
= (F(Jg)lz)c /o et <log ;)6 1f(t)dt
= K2f(2).

Therefore the function ha(z) =1+ h1(2) (2 € A) is convex univalent in A and for

p(z) =14+ p1z +paz? +p3zd + .

5 5
c+1 c+1
(p*he)(z) =14 pi1z+ po () 22 4 pg (C+3) 24

c+2
B c+1\°  (c+ 1) [T(6)2¢  p1z°tIT(8)  pazct2D(5)
‘“( ) r(é)zc{ o T e T vy T

S () G [ o)

Thus, f < ¢. Applying Theorem 1.3, we obtain
f * hQ < ¢ * h2

O G B Wl (5 e

5
c+1 (c+1)° [* .4 2\ 01
<1 ( - ) * To /Ot (logt) (1) dt
=Kf < K5¢, 6>0.

Hence, the theorem is true for n = 1.
Again by Theorem 1.3,

KSfshy < K2¢*hsy
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5
c+1 (c+1)° /Z 1 Z\o-1 s
=1- 7t (log2) KL f(t)t
(S58) + S5 [ (on?) " w2r)

& z
<1- (Ct 1) + (;a;)lz)j /0 o1 <log %)HKqu(t)dt
=KQ(KJf) < KJ(KQ)é
(KOS < (KL)%,
Thus, the theorem is true for n = 2.
Further, let the theorem is true for n = m i.e.

(K™ f < (K™
which on application of Theorem 1.3 gives

(K2)™ f  ho(2) < (K2)™ ¢ * ho(2)
6 —1
<Ct1> n CH tc 1(10g§)5 (K3Y™ £(4)dt
) _
<1- (Cil) C“ e (1og§)6 (KDY et)dt
=K (K™ f](= <K6[(K6)m¢]( )

f
= (K™ f(2) < (K™ (2).
The theorem follows by the principle of Mathematical induction. O

Corollary 2.2. Let ¢’ € P(¢), 0 < 1. If we take ¢(z) = %, n=1 and

= 2
= n A).
;n+lz,(z€ )

Then
1 [?g(t
f/ @dt<Q(z), (z € A),
z 0 t
where , X
z z z
Q(z) =14+2(1 - 2a) {22+32+42+...

s convex univalent function.

This particular result is given by Janusz Sokol [18].

3. Coeflicient inequality
Theorem 3.1. Let f € R7(A, B) [3]. Then f is in the class R}, , . if and only if

c+1
c+k

0o 4
SO (1+ B)k{p + A (k 1>}< ) ak < [r(A— B)|. (3.1)
k=2
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The result is sharp for the function f(z) given by the following form

Proof. For |z| =1, we have

K f(2)Y + 72K f(2)} — )
- 14~ B) = BRI+ =]

1
1+Zk(c+ ) a2kt (
c—l—k;
—|—sz -1 ctl azf—
Y etk k P
[c+1 c+1
sz(wrk) kak+’yz< ) k—1)ar —|7(A - B)|
k=2
- ct+1 L1 ct+1 k—2
-1)
p?k( +k) —|—’ysz < k) agz
+1
<3 k<+k:) akﬂzk 1) ( k) ak — |r(A - B)|
=2

() e Eran (1)

k=2
5 00 §
c+1 c+1
<(1+B)p2k(c+k) ak+(1+B)vzk(k—1)(c+k) ax — |7(A— B)|
k=2
<0. (By hypothesis)

+7z

7(A—B) -

+B

k=2

Thus, by maximum modulus theorem, f € Rg’%p)c(A, B).
Conversely, assume that

PAELf(2)}Y + A K2 f ()} —p
7(A = B) = B{p{K2f(2)} +v2{K2f(2)}" = p}

<

5 5
ok (28) et R k= 1) () et

) )
7(A—B)—-B {pZﬁQ k (51,1) apzF=t+ 30 L k(k—1) (ﬁ'—i) akzkl}

<1.
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Since |Re(2)| < |z|,

é
Sita ko b — 1} (25) ash!

(A= B)| - BY, ko + (k- 1) () apeh

By choosing the value of z on the real axis so that K f(z) is real. Let z — 1~ through
real values. So we can write as

Re <1.

> c+1\° > c+1\°
> ko= () o< B =B Koot} ()
<Ir(A - B)
U
Corollary 3.2. Let f(z) € R}, , .(A, B), then
(A~ B)

a <

(1+ B)k{o+ 0k~ 1)} ()

4. Fekete-Szego inequality
We recall the following lemma to prove our results:

Lemma 4.1. [6] If p1(2) = 1+c1z+caz? +c32® +...(2 € A) is a function with positive
real part, then for any complexr number ¢,

les — ec?| < 2 max{1, |2 — 1|}

and the result is sharp for the functions given by

1+ 22 1+2
p1(z) = T—z2 o pi(z) = T
Theorem 4.2. Let
¢(2) =1+ B1z + Baz® + B3z® + ... (4.1)

where ¢(z) € A with ¢'(0) > 0.
If f(2) given by (1.1) belongs to R} . | (¢) (v,p € [0,1); 7 € C\{0}; 6 > 0; c> —1),
z € A, then for any complexr number v

} . (4.2)

|7] By <c+3>5 { By  3uBiT(p+27)(c+2)%

max == -
c+1

Proof. If f(2) € R}, , .(¢), then there exists a Schwarz function w analytic in A with

w(0) =0 and |w(z)| <1, (z € A) such that

"IBr (p+7)%(c+3)%(c+1)°
L+ (IR + v KL ()~ p) = b(w(2)) (43)

2
az —rvas| <
las 2l < 3(p+27)

1422 142z

The result is sharp for the functions {72 or =.
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Define the function p;(z) by

1+ w(z)
1—w(z)

Since w(z) is a Schwarz function, we see that Re(p1(z)) > 0and p;(0) = 1.

Define the function p(z) by

p1(2) =14ciz+coz? +e32® + ... (4.4)

p(z) =1+ %[p{Kgf(z)}’ + 92K f(2)} = pl =1+ brz+boz® +b32® +...  (4.5)

In view of (4.3), (4.4), (4.5)

pi(z) —1 1z + o2 + 323 + ...
p(2) = & 1(2) _ ¢ 1 2233
pi(z) +1 2+ c1z+ 22 + 323 + ...
_elar L) e
o5 r5(a-5) 2
From equation (4.1)
Biciz B c? Byc?

Now, from (1.9)

5 5
1 1
Kff(z) =z+ (212> asz® + (213> azz® + ...,

4 0
+1 +1
@Y =142 () w3 (E) w

) )
{Kff(Z)}”=2<c+1> a2+6(‘3“) gzt

c+2 c+3

and

From equation (4.5)

6 é
c+1 c+1
2 2
{p<c+2> @ 7(c+2> GQ}Z
1

1
p(z) =1+ =
=

Thus from (4.6) and (4.7)

Bic :2(p+’y) <c+1)6a2 S gy Bieit (c+2)5

2 T c+2 4(p+v) \c+1
By . _ﬁ +BQC% ~ 3Baz(p+2y) (c+1 o
2\ 2 4 T c+3

5
T c+3 By c? Bac?
= Q3 = — — =
%7 30+ 29) (c—|—1> [2 (02 2) "1
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Therefore, we have

9 T c+3\’ [B c? Byc? B22r? [c+2\%
ag —vay; = — |Cco——= )+ —v
3(p+2y) \c+1 2 2 4 4(p+7)? \c+1

Simplifying, we get

§
az — vai = 6(pr12/y) (Z 1 i) (cy —ec?),
where
o 1{ By 3VB1T(p+27)(C+2)26}
2 By (p+)?(c+3)(c+1)° )
Thus

5
lag — va3| = 715 cts3 lco — eci]
2 6(p+2y) \et+1 !

By application of the Lemma (4.1), we obtain

S
2|7|B c+3
las — va2| < 6(;”17) (c+ 1) max{1, |2 — 1|}

a5 — va| < |7|B1 (c+3) max{l By 3uB17(p + 27)(c 4 2)* }
2= 3(p+2y) \e+1 1B (p+7)*(c+3)(c+1)
Equality in (4.2) is obtained when
1+22 1+2
pl( ) 1_72:2 or pl(Z): 1_Z O
For class R , .(A,B)
14 Az

0(2) =15, =1+ (A-B)z— (AB - B*2* + ...

Thus writing By = A — B and By = —B(A — B) in the Theorem 3.1, we get the

following corollary:
Corollary 4.3. If f(z) given by (1.1) belongs to R} . , (A, B), then

A-B 3 - B 2 2)20

vy < FA=) (<23 f [ A= Dtp e 2

Saigo’s fractional calculus operator I @B g (2) of f(z) € A is defined by Srivas-

tava et al. [19] (see also, Saigo [14]) as follows:

B —

~ 3(p+2vy) \c+1 (p+7)2%(c+3)0(c+1)°

5. Distortion theorem

Definition 5.1. For real numbers o« > 0,8 and n , the fractional integral operator
ffif’"f(z) of f(z) is defined by

—a—ﬁ 2
[ G-0mam ot piomast = | s@ac,

526 =Ty ),
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where f(z) is an analytic function in a simply-connected region of the z-plane con-
taining the origin with the order f(z) = O(|z]¢) (¢ — 0), ¢ > max{0,8 — n} — 1,
and the multiplicity of (z — ¢)®~! is removed by requiring log(z — ¢) to be real when
z—(¢>0.

In order to derive the inequalities involving Saigo’s fractional operators, we need
the following lemma due to Srivastava, Saigo and Owa [19].
Lemma 5.2. Let « > 0,8 and 7 be real. Then, for k > max{0,5 —n} —1,

Ia,ﬁnk Pk+DI(k-B+n+1) k=B
Nk—-p+1)l(k+a+n+1) '

Theorem 5.3. Let f € R}, (A, B), then

(2~ B+ n)lr(A— B)||2]
(2-B)2+a+n)1+B)p+7) (£

L2 —B+n)lz'"

2-8Tr2+a+mn) b

150 <
o2 "R < ¢

—~
ot
~—

and

L2-B+n)l'"

> (2—-B+n)|r(A-B)||
“TE2-8Tr2+a+mn)

5
(2-A)@+a+n+B)p+7) () |
(5.3)

The equalities in (5.2) and (5.3) are attained for the function f(z) given by (3.2)

5274()

Proof. The generalized Saigo [19] fractional integration of f € A for real numbers
a >0, f and 7, is given by

Nk+1)I(k-B8+n+1) _
a,B,m k—B _
I f(z ;I‘k EESI (k+a+n+1)az . (e =1)
L'2-p)r2+a+mn) LB B,
= ISP f(z) =2+ ) BYP1(k
L@2-p8+n) 0 f(z) =2 Z k)agz"
where
pedn(y = LEF DOk~ B4+ n+ DI@ - AL +a+n)
Tk—B+1DI(k+a+n+1)I(2—-8+n)
Therefore,

BBy (k—-B+1)(k+a+n+1) 1+(3§%7)
Befa(k+1) (k+1)(k—=B+n+1) 1 (k_g+1)'

Now, (o +mn) > n and k+1 =T ﬁ+1 for 5 < 0. Therefore,
o+ Ui

k+1 >/<;—,B—|—1’

and hence
BYP(k) > BP0 (k4 1)
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Therefore, B*#"(k), 3 < 0 is decreasing for k, Then

a,B,n a,,Bn (2754’77)
BERk) < BE2) = 2-B)2+a+n)

By using Theorem 3.1, we have

Sac— MABL
201+ B)(p+7) (£3)

Thus
P2 - BL2+a+1n) 4a8 B, =
‘ Te—f+n - 0F "f(z)| <zl + B "(2)IZ|QZ“’“
N ‘ L2-8+n)z""" (2—B+n)r(A- B)||
TTE-BrQ2+atn) | 2-B2+a+n)1+B)(p+)() ]

Following the snmlar steps as above, we obtain

B, L2—B+n)z'"’
L 2 5 =BT+ as )

B (2—-B+n)r(A— Bz
2=B)2+a+n+B)p+7)(5s) |

O
6. Extreme points
Theorem 6.1. Let f1(z) =z and
A—B
s (4~ B) L
k(1+ B){p+(k— 1)} (£4)

Then f € R, , (A, B) if and only if f(z) can be expressed in the form

f(z) =XMfi(z +Z)\kfk (6.1)

where

M+ =1, (A =0, A\ >0).

Proof. Let f(z) is given by (6.1). Then

f(Z) :)\1Z+Z)\k2+ |T( )‘ 5)\ka :z—l—Ztkzk,
=2 R+ B){p (k- D} () =
where
IT(A— B)| A&

t, =

K1+ B){p (k- 1) (1)
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Now,

o k(1+ B){p+y(k— 1)} (£
7(A=B)|

5
)th)\klA1<1.
k=2 k=2

Therefore, f € R (A, B).

g,’y,p,c
Conversely, suppose that, f € Rgmp,c(A, B), then by (3.1)
[7(A—B)|

s, k>2.
K(1+ B){p+(k— 1)} (£3)

ap <

So, if we set

o
kL+B){p+v(k— 1)} (<F) ax
( ”‘) <1, k>2

A\ =
* r(A - B)|
and M =1-=372, A, then,
f(Z)=Z+ZGka:Z+Z |T(A_B)| 52k7
= =2 k(14 B){p+ (k= 1)} (£)
= f(2) = Mfi(z) + Y Mefiu(z)
k=2
which leads to (6.1). O

From the Theorem 6.1, it follows that:

Corollary 6.2. The extreme points of the class R
and fk(z)a (k > 2)

5~.p.c(A, B) are the functions fi(z)

7. Radii of starlikeness and convexity

Theorem 7.1. Let f € R
|z| < r1 where

5~.p.c(AB). Then f(z) is starlike of order a (0 < o < 1)in

1

[G_QW“+B“p+%k—nxﬂbjkq.

r; = inf

k (k—a)|T(A— B)|

Proof. For 0 < a < 1, we require to show that

2f'(2)
f(2)

—1’<1—a,



Geometric properties and neighborhood results 389

o0
that is, for f(z) =z + Zakzk,
k=2

o0

> aklk— 1)z
k=2 _ 1w
1— Zak|2|k71
k=2
i N k—a k—1 . .
or, alternatively Z ay 2| < 1, which holds if
i 11—«
_ (1—a)k(14+ B){p+v(k — 1)}(<EL)?
2|t < c+k
k=)A= D)
1= a)k(1 4+ B){p + 7(k — 1)}(£L)s] 7
=7, = inf ( k( N+ &) O
k (k= a)|T(A - B)]

Noting the fact that f(z) is convex iff zf/(2) is starlike, we have

Theorem 7.2. Let f € Rf_ , .(A,B). Then f is convex of order o (0 < a < 1)in
|z] < ro where

vy — it | L0 Bk~ DIER) =
N (k- a)|7(A - B)| :

8. Neighborhood results

Definition 8.1. For f € A of the form (1.1) and g > 0. We define a (n, u)—neigh-
borhood of a function f by

Nn,u(f):{g:geA,g(z):z—l— Z brz" and Z kak—bk<u}. (8.1)

k=n+1 k=n-+1

In particular, for the identity function e(z) = z, we immediately have

Nyule) = {g cg€Agz) =2+ Z brz"and Z klb| < ,u} (8.2)

k=n+1 k=n+1
where n € N\ {1}.

Theorem 8.2. If
[7(A— B)|

(14 B)(p+n) (%)

/‘L:

then,
g,'y,p,c(A7 B) - Nn’#(e)
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Proof. For a function f € Rgmp’c(A,B) of the form (1.1), Theorem 3.1 immediately

yields,

oo )
3 (1+B>k{p+w<k—1)}(c“) a < |r(A—B)|

k=n+1 ¢+ k

where, n € N\ {1}.

§ oo
= (14 B)(p+nv) (C“> > kax < |7(A- B)

c+n—+1 e
> A—-B
- Z kay, < |7( ) —
e (14 B) ) ()

A function, f € A is said to be in the class R;’Y (A, B), if there exists a function

T 6,’)/,p,c
g€ Rts,'y,p,c(Aa B)7 such that

‘—1’<1—a, (zeU, 0<a<l).
Now, we determine the neighborhood for the class Ry (A, B).

8,7,p5C

Theorem 8.3. If g € R A, B) and

gmp’c(

p(1+ B)(p+nv) (JIL)é

a=1-— 5 .
n(1+ B)(p+m) (754 ) = |7(A - B)|

Then,

Nn,u(g) C Rg:'(yx,p}c(A’ B)'

Proof. Suppose that, f € N,(g) we then find from the definition (8.1) that,

> Klar byl < g,

k=n-+1

which implies that the coefficient inequality:

oo

i
— bl < —— N).
> ’“'*n+1 (n€N)

k=n-+1

Next since, g € Rf_ , .(A, B), we have

3

S < (A~ B)

W e D B+ ) ()

(8.3)
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so that,

‘f(z) . 1‘ < ZZO:n-‘rl ‘ak - bk‘

9(2) Tl bk
< o
1= |T(A—B)|
(n+1) { (n+1)(14B) (p+n7) (215 )°
5
p(l+ B)(p+m) (55
< - <l-a (8.5)

(n+ 1)1+ B)p+m7) () ~ |74~ B)|
provided that « is given precisely by (8.4). Thus by definition f € Rg”fi p’c(A, B) for
a given by (8.4). This completes the proof. O

9. Integral means inequality

In 1975, Silverman[15] (see, e.g., [17]) found that the function fa(z) = z — é

is often extremal over the family 7" and applied this function to resolve his integral
means inequality, conjectured in [16] that

2 ) 2 )
/ F(re®)|nde < / [Fa(re®)|ndb, (9.1)
0 0

forall feT,n>0 and 0 <7 <1 and settled in 1997. He also proved his conjecture
for the subclasses S*(«) and K(«) of T.

Lemma 9.1. [7] If f(z) and g(z) are analytic in A with f(z) < g(z), then

2m 2m
| isetyas < [ lgtre s, 0:2)
0 0

n>0, z=re? and 0<r<1.

Application of Lemma (9.1) to function of f in the class R,
following result.

Theorem 9.2. Let 7> 0. If f € R}, (A, B) is given by (1.1) and f2(2) is defined
by

(A, B), gives the

-
3,7,p,C

|T(A7B)| 522 (93)
21+ B)(p+7) (25

1 2
= Z+ z
d5(2,0,7,p,c, T)

f2(2) = 2 +

where,

21+ B)(p+) (22)
L

A
2 =
¢B( ?6a’YapanT) |T(A—B)
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then, for z =re® 0 <r < 1, we have

2 2
/ F()de < / |fa(2)|"do. (9.4)
0 0

Proof. For function f of the form (1.1) is equivalent to proving that
o0

27 n 27
/ 1+Zakzk_1 do < /
0 2 0

By Lemma (9.1), it suffices to show that

1 n
14+ z| db
A (2,8,7,p,¢,7)

1
82,07, pe7)

1 +Zakzk_1 <1+
k=2

Setting
1

A (2,6,7,p,¢,7)

oo
1+ Zakzkfl =1+ w(z)
k=2

and using Theorem 3.1, we obtain

w(z)] < D> 652,07, p,¢,m)art T < (2 Y 652,67, p, 0, )k < |z
k=2 k=2

which completes the proof. O

10. Conclusion

We conclude this paper in view of the function class Rf ’, .(¢) defined by the
subordination relation involving arbitrary coefficients and Komatu integral operator
K?: A — A defined for § > 0 and ¢ > —1. The classes defined earlier by Bansal [3],
Swaminathan [20], Ponnusamy [11] (see also [10]) and Li [5] follow as special cases
of this class defined by the authors. The main result gives sufficient condition for
coefficient inequalities. Some particular results in this paper leads to the results given
earlier by Sokol [18]. A few geometric properties are obtained for this class.
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