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Coefficient Bounds for A Subclass of Analytic Functions Associated
with Chebyshev Polynomials and Deniz-Orhan Operator

Neslihan UYANIK?

* Anadolu University, Faculty of Education, Department of Mathematics, Eskisehir, Tiirkiye

Abstract. In this paper, we obtain initial coefficients |a,| and |a3] for a certain subclass by means of
Chebyshev polynomials expansions of analytic functions defined by Deniz-Orhan operator in D.
1. Introduction and Preliminaries

Let A be the class of the functions of the form:
f@)=z+ f a,z" dn (1)
2

which are analytic in the open unit disc
D:i={z:zeC:lz| <1}

and satisfying the conditions f (0)=0 and f (0)= 1.
Also, let S be the subclass of A consisting of the form (1) which are univalent in D.
Let f and g be analytic functions in O. We define that the function f is subordinate to g in © and denoted

by
f(@<g9() (D),

if there exists a Schwarz function w, which is analytic in D with @ (0) = 0 and |w (z)| < 1 (z€D) such that
f@)=9(w () (z€D).
If g is a univalent function in D, then
f@=<g@ef(0)=g(0) and f(D)cy(D).

For a function for f (z) €A, the multiplier differential operator D" , f was extended by Deniz and Orhan [6]
as follows: ’

D) f @) =f(2),
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D;(Sf (2) =D, f (2) =ad22f" (2) +(a=0)zf @)+ (1 —a+0) f (2),

D} +f @) =Das (D17 f 2)),
where @ > 6 > 0 and n € Ng=IN U 0. If f is given by (1) then from the definition of the operator D"  f (z) it
is easy to see that

00

DZ,& f(z)=z+ f (D]’Zakzk, (2)

k=2
where @ = [1+ (adk +a —6) (k= 1)], (@ = [®]"); @2 6 > 0and n € No.
It should be remarked that the D} ;f is a generalization of many other linear operators considered earlier.
In particular, for feA we have the following;:
1. D’f,o f (z) = D" f (z) the operator defined by Salagean [18].
2. DZ/O f (z) = D} f (z) the operator studied by Al-Oboudi [3].
3. Dy sf (z) the same operator considered for 0 < § < a < 1, by Raducanu and Orhan [17].

Chebyshev polynomials play a considerable role in numerical analysis. There are four kinds of Chebyshev
polynomials. The first and second kinds of Chebyshev polynomials are defined by:

_sin(n+l) @

T, (t)=cosne and U, (t) (-1<t<1)

sing

where n denotes the polynomial degree and t= cos¢. For a brief history of Chebyshev polynomials of the
first kind T}, (t),, the second kind U, (t) and their applications one can refer [1], [2], [4], [5], [7]-[16], [19].
Now, we define a subclass of analytic functions in O with the following subordination condition:
Definition 1.1. A function f € A given by (1) is said to be in the class N (y, A, t) for0 <y <1, A e C\O0 and
te (%, 1] if the following subordination hold:

145 (P2 @) v2(D2f @) 1] <HE D= GeD) ©)

where
0<y<1, a>0>0,AeC\ 0, nelN.

1 _ © sin(n+1)p _y
1-2cosqpz+z2 — I+ n=1  singp z (ZED)'

We consider that if t= cos@ (? <(p<§) ,then H (z,t) =

Thus, H (z,t) = 1 + 2cospz+ (3cosz(p—sin2(p) 224 (zeD).

So, we write the Chebyshev polynomials of the second kind as following;:
Hz t)=1+U; () z+U () 22+ -+ (zeD, -1 <t< 1)

where U,_; (t) =%\/%°St), nelN and we have U, () = 2tU,_; (t) —U,—> (),

Uy (D=2t U, () =421, Uz (t) = 83—4t, U (t) = 16t*—122+1,- - - (4)
The Chebyshev polynomials T}, (f), t€ [-1, 1] of the first kind have the generating function of the form
« 1-tz
T,)z'=——— .
L:o t)z 1 —2tz+22 (zeD)

There is the following connection by the Chebyshev polynomials of the first kind T}, (f) and the second kind
U, ():
dT, (t)
dar =nly-1 (), Tu()=U,{t)-tU,1 (), 2T, ) =U, () -U,2(t).
In this paper, we obtain initial coefficients |a;| and |as| for subclass N (y, A, t) by means of Chebyshev
polynomials expansions of analytic functions defined by Deniz-Ozkan operator in D.
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2. COEFFICIENT BOUNDS FOR THE FUNCTION CLASS NV (y, A, t)

140

We begin with the following result involving initial coefficient bounds for the function class N (y, A, t).

Theorem 2.1. Let the function f (z) given by (1) be in the class N (y, A, t). Then,

and

IA| (482+2t-1)
<~ 7
Bl aT ) o

where @) = [1+ ad + a — )" and @4 = [1+2(Bad + a - O)]".

Proof. Let feN (y, A, t). From (3), we have

1+% [(Dg,é £ @) +y=(D f (z))”—1] =1+ U (Dp @) +Us (D P () +..

for some analytic functions
p(z) =c1240 2% +0320+ - (zeD)

such that p (0) =0,

p (z)| < 1(zeD). Then, for all jelN,
Jojl <1
and for all ueR
|cz - ycﬂ < max{1, |ul}.

It follows from (7) that

A
It follows from (8) that

2(1+y) Dla
— 222U (o
and
3(1+2y)Dla
f“:u1 () e+ Uy () 2
From (4), (8) and (9), we have

|az| SH—MH
(1+y) @4

By using (4) and (8) in (10), we obtain
IA] (42+2-1)
< @ 7
<32 @
which completes the proof of Theorem 1. [

For A=1in Theorem 1, we obtain the following corollary.

14+ (D257 @) #7207 @) 1] = 14 i iz [th (a0 ] 24

(6)

(10)
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Corollary 2.2. Let f € N (y,1,t). Then

t
|ag| £ ———
1+y) 04

and

412421
T3(1+2y) D}

las|
where @) = [1+ 2ad + a = 6)]" and @f = [1+2(3ad +a - 0)]".

If we choose y= 0 in Theorem 1, we get the following corollary.

Corollary 2.3. Let f € N(0, A, t). Then

and

| (482+2t-1)

bl <
3

where @) = [1+ 2ad + a — 6)]" and @ = [1+2(B3ad +a - 0)]".

Putting y= 0 in Corollary 1, we have the following corollary.

Corollary 2.4. Let f € N(0,1,t). Then

and

| <4t2+2t—1
=T 30

where @5 = [1+ a6 + a —06)]" and @4 = [1+2(3ad +a - 0)]".

Putting n= 0 in Corollary 3, we get the following result.

Corollary 2.5. Let f € N(0,1,t). Then
laz| <t

and

4424241

az| <
|as] 3
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