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1. Introduction

Let A denote a class of all analytic functions of the form
(1) fE) =2+ a2
k=2

which are analytic in the open unit disk U = {z : |z| < 1} and normalized
by f(0) = f/(0) —1 = 0. Let S be the subclass of A consisting of analytic
univalent function of the form (1.1). Kanas and Ronning[6] introduced an
interesting analytic function A(w) defined as follows:

(0.9}
(2) f(2)=(z—w)+ D ag(z —w)"
k=0
which are analytic and univalent in the unit disk U = {z: |z| < 1} and

normalized by the condition

flw)=0 and f(w)=1
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and w is fix in U. Using (2) the following classes are accordingly defined as
in [5]:

f(z)

"

OV (w) = S%(w) = {f(z) € Sw): 1+ %W >0, z€ U}
known respectively as w-starlike and w-convex functions. Many contributors
in the like of Darus[4], Acu and Owa [1], Oladipo [7], Olatunji and Oladipo
[8] and many others have worked on these classes mostly viewing them with
different mathematical angles of interest.

Let H(w) € S(w) be of the form (2) which are analytic and normalized
as stated above. Let f(z) be defined as in (2) and f € H(w) satisfy

(=~ w)f'(2)
e

Then f(w) € T*(w) where T*(w) is a subfamily of S*(w) and w is a fixed
point U. Let f(z) be defined as stated above and f € H(w) satisfy

(z —w)f"(2) }

R {1 +——"—=>0, z€U
f'(2)

then f € K%w) € S%w) and w is a fixed point in U. These classes are

respectively subfamilies of w-starlike and w-convex.

ST(w) = §*(w) = {f(z) € Sw): NG G 0, z € U}

> 0.

2. Definition of terms and preliminaries

The linear operator T}" ta,¢) : A — Adefined and studied in [2] is stated
as follows:
If f € Ais of the form (1.1)then

B T@afe) =+ Y Al D) [ g

k=2
A>0,aeR,ceR/€Z;;Z; ={0,—-1,-2,---}; m,l € N, = NU{0}).
It is easily seen from (3) that

T\%a,0)f(z) = f(2)
TV (a,0)f(2) = U(a,0)f(2)

where ¢(a, c) f(z) is the familiar Carson-Shaffer operator [3]. Our objectives
in this work are to establish coeflicient estimates of the stated operator with
respect to a fix point.

The following definitions are analogue of the definitions defined in [5], [9]
and [8], and we shall modified some of them for the purpose of these work.
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Definition 1. Let T (w) be the subclass of S consisting of
} >0, zeUlU.

This is known as the class of w-starlike with respect to symmetric point.
While the following is known as w-starlike with respect to conjugate point.

_ /
R Q—EEQQ >0, zeU.
f(2)+ f(Z)
Moreover, we let K¢(w) be the subclass of S(w) consisting function given by
(1.2) satisfying the following condition:

(=) ')
N rear) o =ev

This class is known the class of w-convex with respect to symmetric point.

In subordination form, Goel and Mehrok [5], Selvaraj and Vasanthi[9]
introduced a subclass S denoted by S;(A,B) and f is of the form (2).
Olatunji and Oladipo [8] considered and viewed it in terms of symmetric
point. Analogously going by their definitions, we define the following:

Let T7(w, A, B) be the class of functions f of the form (3) defined by an
operator stated above satisfying the condition

2(z — )Ty (a, ¢) f'(2) 1+ A(z — w)

T (a,0)f(2) — T"™(a,0)f(—z) 1+ B(z—w)’ 1<B<A<1, z€U

Let T (w, A, B) be the subclass of functions of the form (3) and satisfying

2 (G- oB @A @) 1sae-w

l l T , —1<B<A<1, zel.
T, ) f(2) + TV (a, ) f(z) L+ Bl—w)

In this paper we introduce the class WU4(w, A, B) consisting of analytic
function of the form (3) and satisfying the condition

2(2 — w)Ty"™ (a,¢) f(2) + 2a(z — w)*Te™ (a, ¢) f(2)
(1= @) +a(z —w)] (TY"(a,0)f () = T (a,0) f(~2))

1+ A(z —w)
1+ B(z —w)’

(4)

—1<B<AL1, zeUl.
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Also we introduce the class ¥.(w, A, B) consisting of analytic function f of
the form (3) satisfying the condition

2(z — w)T/l\’m(a, o) f'(z) +2a(z — <A))2T/l\’m(a7 o) f"(z)

(5) Ao
(1) +a(z = w)] (TV"(a, 0/ (2) = T (0,0 /(7))
1+ Az —w)

Equivalently, the above can be stated in terms of subordination as follows:
f € ¥y(w, A, B) if and only if

2(z — w)T)l\’m(a, o) f'(z) +2a(z — w)QTi’m(a, o) f"(z)

(6)
(1= a) +a(z —w)] (TV"(@, /() = T (a,0) f(~2))
14+ AR(z)
=13 B P

h € U and h is of the form
h(z)=(z—w)+ Z br(z — w)*
b=0

h(w) = 0 and |h(z)] < 1, h is analytic and univalent, and that f €
V.(w, A, B) if and only if

2z — W) TE™(a,¢) f'(2) + 2a(z — w)2Te" (a, ¢) f(2)

(7) @ 9f7(2)
(1= ) +a(z = w)] (TV™(0, 0/ (2) = T (0,0 f(2))
14+ Ah(z)
=13 Bne) W

where p(z) is given here as
o0
p(z) =1+ pr(z — w)*
k=1

and
(A—-B)

o k>, |w]=d
Graa_ar *=2b W

(8) pi| <

In the preceding section we shall study the classes ¥.(w, A, B) and ¥4(w,
A, B) in which the coefficient estimate for functions f in these classes are
obtained.
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3. Coefficient estimate

Theorem 1. Let f as defined in (3) be in the class ¥4(w, A, B), then
fork=2,3,4,---, 0<a<1, we have

A-B
21+ d)(1 —d)(1 + a)4(1 + N) [((a)l}m

o)1

9) |az| <

A-B

(10) lag| < _
(1+d)(1 = d2(1 - a)22(1 +20)!(3 + ) [ (2]

A-B
2(1+d)(1 = d)(a)4(1 + A’ [Eil]m

(11) |as| <

Proof. Considering (5) and (8) we have the following:

(12) 2z —w) + (1+a)4(1 + \)! [(a)l} " as(z — w)?
(h

+ (14 20)6(1 +2))! [81] az(z —w)d 4+ =

(13) 20z —w)+2p1(z —w)? + pa(z —w)?
) P

+ 4o (1 + 2)) [(C)J 3( )’ +
Equating coefficients

m = (+ap+ ) [

P2+ 4a(1 4+ 2))! [Egi] " az = (1 +2a)6(1 + 2)) [Eiii] " as
and applying (8) we have
A-B

(14) |ag| <

21+ d)(1 —d)(1 + a)4(1 + )\)l {((Z))i]m7
A-B

(15) laz| < "
(1+d)(1—d)*(1 — a)?2(1 +2))!(3 + o) [Ea”
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and
A-B

21+ d)(1 - d)(@)4(1 + A [4]"

(16) las] <

Suppose we have d = 0 in Theorem 1, we have

Corollary 1. Let f as defined in (3) be in the class Vs(w, A, B), then
fork=2,3,4---,0< a <1, we have

A—-B

(17) las] < o
2(1 + a)4(1 + A)! [(g)ﬂ
and
A-B
(18) las| <

(1—a)22(1+ 2013 + @) [(“)l}m'
(eh
If we set &« = 0 in Corollary 1 we have

Corollary 2. Let f as defined in (3) be in the class Vs(w, A, B), then
fork=2,3,4,---,0< a<1, we have

A—-B

(19) 19.]ag| < Rl
8(1+ \)! [(C);}
and
A-B
(20) lag] <

1 [an]™
6(1+27) [ ]
Next we continue with the following theorem.

Theorem 2. Let f as defined in (3) be in the class V.(w, A, B), then
fork=2,3,4,---,0< a<1, we have

A—-B

(21) ’CL2| < _
(1+ d)(1 - a)2(1+ a)(1+ A [ (4]
and
(22) jas| < (4- By 7
41+ d)2(1 — a)4(1 + 2a) (1 + 2))! [85}
+ A-B

(1+d)(1 —a)2(1 +2a)(1 + 2)\)! [((Zij]m
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Proof. Considering (7) and (8) we have

+ 3(1 4 20)(1 +2)\)! (gj]mag(z —w)p 4=

{(z—w)+(1+w)(1+)\ ! [(a)l}maz(z—w)Q

(23) (z —w) —|—2(1+a)(1+)\)l[

(24) {14 p1(z —w) +pa(z —w)? +p3(z—w)3+~-}.

Expanding and equating coeflicients we have the following

(25) 2(1 4 a)(1+ \)! [EZ;I]W as =p1+ (1+a)(1+ ) [(a)l]m as

and
) s+ [ e - aesmaeon [

(c)2
()

+p1(1+a)(1+ N [(C)l]maz + po.

Solving for as we have

(27) |ag| < A=t "
(1+d)(1—a)?(1+a)(l+N)! [ Zl))ﬂ
and
(28) jas| < 4-5) ”
401+ d)2(1 = a)'(1+ 20)(1+ 20)! | (22 ]
A-B
+ m
(1+d)(1— a)2(1 + 2a)(1 + 2))! [ a;ﬂ

Set d = 0 in Theorem 2, we have the following:

Corollary 3. Let f as defined in (3) be in the class V.(w, A, B), then
fork=2,3,4---,0<a<1, we have

A—-B

(29) |az| <
(1-a)(1+a)(1+ A [
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(30)
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(A — B)?
4(1 — )*(1 + 2a)(1 + 2))! [((i));]m
A-B

(1_apa+2@u+a»ﬂgﬁrr

las| <

+

Setting o = 0 in Corollary 1 we have

Corollary 4. Let f as defined in (2.1) be in the class ¥ .(w, A, B), then
fork=2,3,4,---,0< a<1, we have

(31)

and

(32)

A-B
a+[E]”

1

las| <

(A - B)? A-B

s ] 20 o]

las| <
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