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Abstract

Let Jo(A, B) denote the class of functions ¢(z) = z+ 332, apz* are
analytic in the open unit disc D such that

24! (2) - 1+ Az

—1< <
s(2) 1+ Bz’ lsB<Asl (1)

where s(2) = 2z + 332, bp2* is convex in D. In this paper we determine
the coefficient estimates distortion theorems for this class.
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1 Introduction

Let H(D) be the linear space of all analytic functions defined in the open unit
disc D. Let w(z) = 322, cx2* be an analytic function in the open unit disc
and satisfying the conditions w(0) = 0 and |w(z)| <1, z € D.

Let C denote the class of functions such as

s(z) =z + kf: b2 (2)

analytic and convex in D.
Let Jo denote the class of functions such as

v = [ 2 ®)

z
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is Janowski and convex in D.
Let Jo(A, B) denote the class of functions such as

o(z)=z+ kio: a2 (4)

analytic in D and satisfying the conditions;

29/ (2) - 1+ Az

s(2) 1+ Bz’

If we use the definition of subordination principle for ¢(z) € Jo(A, B) if
and only if ¢(z) can be represented in the form:

24 (2) 1+ Aw(z)
s(z2) 1+ Bw(z)

—-1<B<A<1l,zeD,s(z)eC (5)

,w(z) e HD),-1<B<A<1,z€D (6)

We study the Jo(A, B) and obtain coefficient estimates, distortion theo-
rems.

2 Some Preliminary Lemmas

We need the following lemmas.

Lemma 2.1 Let Zf(g) =p(2) = 1+ 352, pe2® then |p,| < (A—B), n > 1.

The bounds are sharp, being attained for the functions

1 + Ajz"

“Tipee 7! ")

pn(2)
[Goel and Mehrok].

Lemma 2.2 [fw(z) € H(D) then for |z| =r <1

/ r? — Jw(z)|”
|zw'(2) —w(z)| < 1,2

[Singh and Goel].

Lemma 2.3 Let p(2) = 52, w(z) € H(D), then for |2| =r < 1

B 2 |Ap(z) — B)? — |1 — p(2)|”
IR (1= 1) |p(2)|

AB(A+ B)r* —4ABr + (A+ B)
(1—-Ar)(1 - Br)

Re[Ap(z) +

<

;Rl S R07
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2
=)

where A # 1, Ry = tﬁ: and

(1 - B)(1+ Br?)
(1—A)(1+ Ar?)

R2

The bounds are sharp.[Goel and Mehrok].

3 Coefficient Inequalities

Theorem 3.1 If ¢(z) € Jo(A, B) then,

1, (n-1)(A-B)

la,| <
n

,n > 2
The bounds are sharp.

Proof: Using (1.2) and (1.4) in (2.1) we get;

214> kap2" 1) = (2 + Y 0P 1+ Y przh)
k=2 k=2 k=1

Equating the coefficient of 2" in (3.2) we have;
na, = bn +p1bn—1 + p2bn—2 + P
Therefore using (3.2),

n |an| < |bn‘ + (A - B)[|bn—1| + |bn—2| + ..t |b2| + 1]

(1— ABr?) —[(1— A)(1 = B)(1 + Ar®)(1 + Br®)]2; Ry > Ry.

173

(11)

(12)

Also it is well known that |b,| < 1, n > 2. Hence |a,| < + + w For

n = 2 equality signs in (3.1) holds for the function ¢(z)

qb/ ( ) 1 1 + A52Zn—1
Z) =
" (1 —612) 1+ By’

|51| - 1, |52| - 1

(13)

On putting A =1, B = —1 in above theorem , we get the following result due

to Grawod and Thomas.

Corollary 3.2 Let ¢(z) € J, then |a,| <2 — 1
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4 Main Results

Theorem 4.1 If ¢(z) € Jo(A, B) then for |z|=r, 0 <r <1

T ey SO S g A0 (14

e Ar(1 — Ar) e (14 Ar)
W <|9'(2) < W

T 1-— At T 1+ At
e T
/0 (1 _Bt)zB T dt < |¢(Z>| S/O (1 —Bt)2B A 7é 0, (16)

ro—At(] _ r oAt
/0 t(l(l_Bf)”dtg 16(2)] g/o mcﬁ;B:o. (17)

Estimates are sharp.

Proof: Let s(z) = z + byz? + ... analytic and convex;

S//(Z)

s(z)

Re(1+ 2 ) >0

If 18 > 0

Rgb/

Sl

() 1+46(2)
(z) 14 Bg(2)
L8'(2) _ 14 A¢(2)
“s(z) T 1+ Bo(2)

Let v(z) Janowski and convex € Jg; ¢/(2) = S;))

log Y'(2) =logs(z) — log z
Vi) 1 sz v'(7) s'(z)
0 T e T
i) _ o)
V(z) s(2)
V) _ S _ L+ Ao(e)
V(z) o s(z) 1+ Bo(z)

Therefore we can write thw following inequallities;

=

1+ 2 = (z)isconvex

1+z2

r(1—Br)"5 <|s(z)] <r(1+Br)"5 ;B #0, (18)

e < s(2)| < e B =0. (19)
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And from the subordination principle we can write ;

s'(z) 14 Aw(z) s'(z) 1+ Az
52 1+ Bw(z) ~ Zs(z) 11 Bz

s'(z) 1-ABr? < (A— B)r

Zs(z) 1—Br2 |~ 1-B?r?
/
1—Ar Zs(z) <1+A7’
1—Br —| s(z)| ~ 1—Br
1 1—Ar 1 14 Ar
Z < g < Z
N 1 E < 14 < L) e
¢'(2) 1—ABr*| _ (A—B)r
Zs(z) 1-Br?2 |~ 1—-B%»?
1—Ar < 2¢(2) 1+ Ar
1+Br = | s(z) |~ 1-Br

And with simple calculations we can take the result easily.

Lemma 4.2 Let s(z) be an element of Jo(A, B) then ;

A-2B A-2B

(1—Ar)1—Br) 53 <|d(2)|<(1+Ar)(14+Br)" 5 ;B#0, (20)
(1—Ar)e ™ <|s'(2)| < (1 + Ar)e™; B = 0. (21)

Proof: Using the definition of the class Jo(A, B) and subordination prin-
ciple , then we write;

fo 1A B,
;/f(?) - 1‘ < Ar:B=0. (23)

These inequalities can be written in the following form;
R
(1- Ar) < ;/,z)) < (1+Ar); B=0. (25)

then we have the result.
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