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Abstract: In the present paper, introduction of new subclasses ohivaient functions in the open disk was defined. Moreover,by
using Salagean operator,in these new subclasses fordnactipper bounds for the second and third coefficients weredf Presented
results are a generalization of the results obtained byaSmava et al2], Frasin and AoufT] and Caglar et alg].
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1 Introduction

We will denote the class of functions of the form.as
f(7=2z+3 an? (€))

which are analytic in the open unit diskl = {zeC: |z <1} and provide the normalization condition
f(0) = f/(0) — 1=0. Let.” symbolize the subclass of functionsdri which are univalent ifiJ (for details, seed]).

In 1983, Differential operator was established by SalagéélnasD" : .7 — .7 defined by

Df(2)
DYf(2)

f(2),
Df(z) = zf'(2),

and
D"f(2) =D(D" 'f(2)), (neNo=NU{0}).
We express that

D"f(2) =z+ ¥ K'a, (n€No).

k=2

[«

It is known that every univalent functiohhas an inversé 1! satisfying

f1(f(2) =z (ze V)
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and

).

g(w) = fﬁl(W) =W-— azW2 + (2&% — ag)W3 — (5a§ — bayag + 84)\/\/4 4. 2)

PN

f(ftw) =w, (|w| <ro(f), ro(f) >

In fact, the inverse functiofi—1 is given by

A function f € o7 is said to bebi-univalentin U if both f and f~1 are univalent ifU. We denote by the class of all
bi-univalent functions iU stated by Taylor-Maclaurin series expansit) (

For a brief history and examples of subclasses in the dassee [2](see,for example [4,8,9,14]; see also [3,13]).
Recently, Srivastava et al.[11-12], Frasin and Adff Altinkaya and Yalgin [1-2] and Caglar et &][have investigated
estimate on the coefficienfs,| and|as| for the various subclasses of the function class

The aim of this paper is to introduce two new subclasses ofiuhetion classZ related with Salagean differential
operator and find estimate on the coefficidat$ and|as| for functions in these new subclasses of the function class
We also generalize results of Srivastava etl&],[Frasin and Aouf ] and Caglar et alq]. In order to prove our main
results, we require the following lemma due 6.[

Lemma 1.1f p € & then|c| < 2 for each k, whereZ? is the family of functions p analytic ifJ for which R€ p(2)} >
0,p(2) = 1412+ 22 + ... forze U.

2 Coefficient bounds for the function clasN3* (a,A)

Definition 1. A function f(z) given by () is said to be in the class;t\’f(a,/\) if the following conditions are satisfied:

n n n -1
f e > and arg{(l_,\)(D ;(Z))“MD tf(z) (D ;(z))u H <%T "
(0<a <1;A>1;u>0;neNyzeU)
and 1
n u n+1 n u—
arg{(l)\)<D QVJV(V”) 12D Vg(W)<D sjv(w)> } oo “

(0<a<1;A>1;u>0;ne Ngp;we )

where the function @v) is given by ).

For functions in the class ' (a, A ), we start by finding the estimates on the coefficigmisand |ag|.

Theorem 1.Let the function §z) given by () be in the class R (a,A)
(O<a <1;A >1;u>0;neNp;ze U), then

2a

V2 (A ah @) ) + 20,3 20)

lag| <

(5)
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and 5
2a 4a
< . 6
S T TRS I (TR L ©
Proof. It can be written that the inequalitie3)(@and @) are equivalent to
D"f(2)\*¥ . D™lf(z) /D"f(z)\F?!
A (Z2) AR () e )
and u . 1
D"g(w) D™ g(w) (Dg(w)\" " _ a
(1) () 2 B (DT g @
wherep(z) andg(w) in &7 and have the forms
P(2) = 1+ p1z+ P2 + paZ + - 9)
and
(W) = 1+ cuW+ QWP + g’ 4 - - (10)
Now, equating the coefficients if{and @), we obtain
2"(u+A)ag=apy (11)
a(a—1
221 (1~ 1) (u+ 20 )&+ (1 + 2N ) g — app+ L 5 )7 (12)
“2"(u+A)az=aqy (13)
and ( )
a(a—
20 (p-1) (u+22) @3 +3" (u+2) (285 —ag) = aGp+ —— . (14)
From (11) and (L3), we get
P1=-01 (15)
and
2™ (+A)?ag = a®(pi+ i) (16)
Also from (12), (14) and (6), we find that
2n n 2 a@-1) > 5
2 (=1) (1 +21)+23"(u+24)] 8 = a(p2+ ) + ———(PL+ 1)
a(a _ 1) 22n+l(u +/\)2a2
=a(p2+a)+—— -z 2,
Therefore, we have )
o — a®(p2+ o) 17)

22n<(u+/\)27a(/\ (2+)\)+u)) +20.3"(u+2))
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If we can apply Lemma 1 for the coefficiengs andqgp, we have
2a

|a2|§ .
\/22"((u+/\)2a(/\ (2+/\)+u)) +200.3"(U+22)

This gives the desired estimate fap| as assertedy.

Next, in order to find the bound dag|, by subtracting14) from (12), we get

ala-1), ,

23" (u+20)ag— 23" (u+2h) &g = a(p2— Go) + ——— (P — ),

g A(P2—0)  a*(pi+d)
T 23 (u+24) | 2 (p4 )2

We apply Lemma 1 one more time for the coefficiepisp,, g1 andg,, we obtain

(18)

2] < 2a N 4q?
B3 Bz

This complete the proof of the Theorem 1.
If we takeu = 1 in Theorem 1, we obtain the following corollary.

Corollary 1. Let f(z) given byJ) be in the class @“(a,/\), O<a<1A>1landneNg. Then

2a

lag| <
\/22”<(1+A)2—a(/\ (2+2)+1)) +2a.3"(1+22)

and
2a 4a?
lag| <

S (AR

Remarlki-orn =0 in Corollary 1, provides an improvement of the followindiestes obtained by Frasin and Aouf [

If we takeA = u = 11in Theorem 1, we have the following corollary.

Corollary 2. Let f(z) given byX) be in the class @“(a,}\), O0< a <landneNg. Then

2a
lag| <
/22021 — a) + 20301

and

2a  a?
lag| < L + >
RemarkForn= 0 in Corollary 3, provides an improvement of the followingiestes obtained by Srivastava et dl7].

RemarkForn= 0, Theorem 1 reduces to a result 8.
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3 Coefficient bounds for the function classN;’“(B,)\)

Definition 2. A function f(z) given by () is said to be in the class!N'(3,1) if the following conditions are satisfied:

n n n -1
erandR{(l—A)(%(z))“+AD +lzf(2) (D ;(Z))u }>B 19
(0<B<LA>1,u>0;neNg;ze )
and y ) 1
n n+ n -
Re{(1/\)<DgT(W)> AP VE(W)(D 35“”)) }>B (20)

0<B<LA>1,u>0;neNywe )

where the function @v) is given by ).

Theorem 2.Let the function fz) given by () be in the class 8 (B,7)
(0<B<1;A>1;u>0;neNpy;zel), then

2(1-B)
el < \/22”1<u —D(H+22)+3"(U+2)) D
and ) ( )
1-B 2(1-B
i< (5Gam) Ty 22
Proof. It follows from (19) and Q0) that there existp(z) € & andq(z) € & such that
n n n -1
a-n) (FL2) A IS (T g 1 ppea (29
and T +1 p-1
(1) (P ) A P (D) 1 pg (24)
wherep(z) andq(w) have the forms)and (L0),respectively. Equating coefficients iB3) and @4) yields
2"(H+A)az=(1-B)p1, (25)
2" (p-1)(H+21)83+ 3" (H+ 24 )ag = (1- B)py, (26)
—2"(p+A)a = (1-B)as, (27)
and
22 (u—1)(u+21)a5+3" (u+24) (2% — ag) = (1— B)q. (28)
From 25) and @7), we get
P1=—0qu, (29)
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227 (u+A)?ag = (1—B)(p +af). (30)

Also from 26)and @8), we find that
[2"(u—1) (H+24) +2.3"(u+24)] 85 = (1 B)(P2+ o).

Thus, we have
(1= B)(|p2| +92])

22N (U —1)(H+2A)+23"(u+24)]

2(1-B)
%l < ot o TP 2

|ag| < [

which is the bound ofay| as given in theZ1).

Next, in order to find the bound dag|, by subtractingZ8) from (26), we get
2.3"(u+2A)ag—2.3"(u+21)a3 = (1— B) (p2— )

or equivalently

(1-B)(P2—02)

A2
B8t o uton)

Upon substituting the value GIE from (30), we have

(1-B2(Pi+%)  (1-B)(p2—a)
AR | 23(u+2h)

az =

Applying Lemma 1, once again for the coefficiepts pz, q1 anddy, we obtain

1- \*, 2(1-B)
wl< (5trim) * 320

which is the bound ofeg| as asserted ir2@).

If we takeu = 1 in Theorem 2, we obtain the following corollary.

Corollary 3. Let f(z) given byJ) be in the class @“(B,/\), 0< B <1,A>1andneNg. Then

2(1-P)
=z

and

1-B \* 21-B)
|a3|§ (an(lJr/\)) +3n(1+2)\)'

RemarkForn= 0 in Corollary 3, provides an improvement of the followingiemtes obtained by Frasin and Aouf [

If we takeA = u = 11in Theorem 2, we have the following corollary.

(© 2016 BISKA Bilisim Technology
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Corollary 4. Let f(z) given by1) be in the class @“(B,)\ ),0< B < 1landne Np. Then

2(1-B)

3n+l

2
_ 2(1—
lag| < (12nB) + (;nﬂﬁ).

RemarkForn= 0 in Corollary 3, provides an improvement of the followingiemtes obtained by Srivastava et d17].

lag| <

and

RemarkForn =0, Theorem 2 reduces to a result §.[

4 Conclusion

In our present study, we have considered new subcla@é(sa,/\) andN;’“(B,)\) of bi-univalent functions in the open
diskU. We have investigated estimates on the first two Taylor-Blaih coefficient$ay| and|ag| for functions belonging

to this classes. we have shown already that the results aolices presented in this paper would generalize andanrgor
some recent works of Srivastava et 2]} Frasin and AoufT] and Caglar et alj].
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