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1. Introduction
Class of regular function is M with normalized condition f(0) =0 = f'(0)—1 on A and it is
defined as A ={z € C/|z| < 1}. Let J be the class of all functions, f € M which are regular in A.
Let f(f ' w) =w, (lwl <ro(f);ro(f) = 1)

fed, f(z):z+§ajzf, zeA. (1.1)
j=2
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Inverse of f(z) is f~1(z) and defined as f~1(f(z)) =z, z€ A and f(f 1) =w, (le <ro(f);
ro(f) = 1), where

f_l(w) =w —agw2 + (2a§ —GL3)w3 - (Sag —bBasas +a4)w4 +..., (1.2)

f € F is called as bi-univalent in the unit disk if f and f~! are univalent in unit disk A.

Many authors worked on bi-univalent functions subclasses and obtained bounds, e.g.,
Bulut [2]], Lewin [8]], Porwal and Darus [9ll, Srivastava et al. [10]], Xu et al. [12], and it is
motivated from the work of Darus and Singh [4]].

Definition 1.1. Let @ = 0, n € N. Denote by L. the operator given by L}, f(z) =(1-a)R"f(2) +
aS"f(z), ze A.

Remark 1.2.If f(2) €M, f(2) =2+ X%, a;z’, z € A then
o0 .
L2f(x)=2z+)_ ajn+(1—a)CZ+j_1asz, zZEN.
=2
This operator was studied by Frasin and Aouf [7].
Remark 1.3. If feM, f(z)=z+ Z;?‘;z ajzj, then

m .
S"f()=z+)_ jajz/, zeA.
j=2

Remark 14.If feM, f(z)=2z +Z?‘;2 ajzj, then

m .
IRnf(z):z+ZCZ+J~_lasz, z€A.
=2

Definition 1.5. Let f defined by is belongs to the class s(n,Yy,j) comply with the below
mentioned criteria:

The subclass gy (n,y,j) forneZ,0<y <1, =1, a =0 of J for the function f of the form
satisfying the conditions:

_ n n+1
fex and arg((l ﬁ)L“f(zi+ﬁL“ ﬂz>)‘<%, zeA, (1.3)
_ n n+1
f€eX and |arg (1-pLogw)taly gw) <E, Z€EN, (1.4)
z 2
where

gw)=w- 0L2w2 + (Za% - a3)w3 - (5a§ —bBagsag + c7z4)w4 +...

and

S5 .

Llf(z)=z+ Zzajn+(1—a)CZ+j_1asz, zeN,a=0,neZ.

j=
This paper is sequel to some of the aforecited works (Darus and Singh [4]], Porwal and Darus [9],
Srivastava et al. [10], and Xu et al. [12]). Here, we introduce the new subclass ps(n,y, ),
O=<y<1, =1, a=0, ne”Z) of analytic function class M with Ruscheweyh derivative and
Salagean operator on the initial coefficients.
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Lemma 1.6. If [ €L then |cp| < 2 for each I, where L is the family of all functions [(z) regular in
A for which Re 1(z)>0, [(z) =1+ c1z+c9z% +... for z€ A.

2. Coefficient Estimates for ps(n,y,j)

Theorem 2.1. Let f(z) defined by (1.1) belongs to px(n,y,j), jeEN,neZ, 0<y<1, =1, a=0

then

and

2
las] < !
( 2y[3"a(1+2p) +(1- a)(1-B)C",, + FC™ )]
(y = DI2"a(1+ )+ (L —y)(A - B)C",  + C )]
2y
las| < =)
(1-p)B"a+(1-a)C",,)+pB  la+(1-a)Cil)
+ 4
[(1-B)2"a+(1-a)C", )+ p2 " la+(1-a)CT DR

Proof. From equation (1.3) and (1.4),

(1-PB)L,f(2)+ ,3L"+1f(z)

z

= (b(2))",

where b(z)=1+b1z+bsz?+ b3z +... in F. Now,

(1-pBLEg(w)+ PLE " g(w)
w

= (b)),

where h(w)=1+hw+how? +hsw3 +... in B

[(1-B)a2" +(1-a)C", )+ ﬁ(a2”+1 +(1-a)C" Hlag = yb;
-1
[(1-B)a3™ +(1-a)C", )+ a8 + (1 - a)C™ I Dlas = yba + %b?,
~[(1-B)a2" +(1-a)C", )+ Ba2" ' + (1 - a)C* Dlag = yh1,
[(1-B)a8" +(1-a)C",,) + B(a3™ ! + (1 - a)C H(2a5 — a3) = yho + Mh?.
From equation and (2.5)
b1=-h1,

2[(1 - B)(a2" +(1 - a)C”+1)+,6(a2"+1+(1 )C" H1%a3 = y*(b2 + h3).

From (2.4), (2.6) and (2.8

2y[3"(1+26)+ (1 - a)(1 - P)C",, + BC™D)a’
—(y=DI[2"a(1 + )+ (1 - a)(1-P)C",, + BCT ) Pas = y*(ba + h2),
Y2(bg + hs)
2y[3"(1+26) +(1 - a)(1-P)C",, + CI1)]

n+3

—(y-DI2"a(1+ )+ (1—a)(1-pH)C" | + penth?

n+2

2 _
as =
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Applying Lemma [1.6] for equation (2.9), we get

sl < 2y . 2.10)
\/( 2y[8"(1+2B)+ (1 - a)(1-B)C",, + C* 1]

—~(y=DI2"a(1+p)+(1—a)(1-pB)C" , + C"H))]

n+2

Now, subtracting (2.6) from (2.4)
2[(1- B)8"a+(1-a)C", )+ BB a+(1-a)C )z —al)

n+3
1
:y<b2—h2>+Y(Y2 J02-n2),
2(b2+h2)
a
7 2[(1- )2 a+(1-a)C", )+ (2" a+(1- a)C;‘;g]2
y(ba —h2) 2.11)
n n n+1l n+ly1° '
TA1-p3 a+(1 @)C™, )+ B3 a+(1-a)Cr )]
Applying Lemma [1.6]for (2.11), we get
2
las| < Y —
(1- P a+(1-a)C", )+ BB a+(1-a)Cm])
4)/2
* n +1 n+1yi2 =
[(1- B2 a+(1-a)C, )+ 2" la+(1-a)Cr D]

3. Coefficient Estimates for ¢x(n,y, )

Definition 3.1. Let f defined by is belongs ¢x(n,y, ) comply with the below mentioned
criteria:

The subclass ¢x(n,y,j) forne Z,0<A<1, =1, a =0 of J for the function f of the form (1.1)
satisfying the conditions:

n+l
fex and Re ((1 ALy f(z:rﬁL f(Z)) S, z€A, (3.1)
n+1
fes and Re ((1 PLa g(w;+ﬁL g(“’))m, zeA, (3.2)
where

gw)=w- a2w2 + (2a§ — otg,)w3 - (5a§ —bagasg + a4)w4 +...

and

m .
Lﬁf(z):z+Zaj"+(1—a)CZ+j_1asz, zeN, a=0,ne’”.
j=2

Theorem 3.2. Let f(z) defined by (1.1) belongs to the class (x(n,y,j), neZ, 0<A<1, =1,
a=0. Then

al< 2(1-2)
27\ A= prasr +(1—a)C™, )+ f(ad L +(1—a)C"*h)

n+3
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and
4(1-1)2
lag| < 2
[(1- )(@2" +(1—a)C™, )+ f(a2"*1 +(1 - a)CHh)]
2(1-1)

e Bad™ +(1-a)CT )+ fad" 1 +(1-a)C L)

n+3
Proof. From and (3.2),
(1-PLLf(2)+ L f(2)

z
where b(z)=1+b1z+b9z2+bsz®+... in F,

(1-B)Lygw)+pLy gw)
w
where A(w) = 1+hjw +how? + hgw® +... in B.
Comparing coefficients,

[(1-B)a2" +(1-a)C", )+ Ba2" ! + (1 - a)C" Hlas = (1-1)b1,

[(1-B)@3" +(1—a)C" )+ (a3 L +(1—a)C™ Dlas = (1- Dby,

~[(1-B)a2" +(1-a)C", )+ pa2"™ + (1 - a)C" Dlag = h1(1- 1),

[(1-B)a3" +(1-a)C", )+ B(a3" ! +(1-a)C )1(2a5 —az) = ha(1- 7).
From and

bi=—hi.
Squaring and adding and

2[(1- B)@2" + (1 - a)C™, ) + a2 + (1 - )C T )Pas = (1- V(b2 + hY).
From and

2[(1-B)(a@8" +(1-a)C",,)+ B(a3™ ! +(1 - a)C" H)la3 = (1 - D)(ba +ha),
(1=A)(bg +h2)

=1+(1-21)b(2),

=A+1-VMh(w),

2 _
2T - p)adn + (1- Cr )+ a3t +(1-a)CriD]
|a2| _ 41-2)

27 9l1- B)ad" + (1 - a)C" )+ p(ad™ 1 +(1- )C D)’

2] < ¢ 201-1) .
[(1- ) a3 +(1-a)C", )+ f(ad3" 1 +(1-a)C" )]
Subtracting from
2[(1- B)@8" + (1 - a)C, )+ B(a3" ™ + (1 - a)C" a3 —a3) = (1 - )bz - ha),
_ (1-A)bg—ho) g2
2[(1- a3 +(1—a)C" )+ a3+l +(1-a)Cth] 2
On applying Lemma [1.6| we get
4(1-1)?
lasl < 3
[(1-B)a2" +(1—-a)C™, )+ f(a2"*1 +(1—a)C ' ])]

n+2

as
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N 2(1-2)
(1-P)(a3" +(1—a)C™ )+ f(ad" 1 +(1—a)C" L)’

n+3
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