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Abstract ,

Here we introduce a new differintegral operator involving a family of special functions which combines Mittag-
Lefler function with the generalized Gaussian hypergeometric function. Using subordination, we introduce a new
Bazilevi¢ functions of order av+ ¢8 involving the new differential operator. Since the defined class has a differential
characterizations involving the differential operator, it helps in unifying the studies of starlike, convex, a-convex
function, close-to-convex, quasi-convex functions and so on. We have obtained some subordination results and the
initial coefficient bounds of the functions belonging to the defined function class.
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1. INTRODUCTION

Let H(a,n) denote the family consisting of functions of the form ¥(¢) = a + ap (" + ap 1"+ -, (€O = {(
z |< 1}. Also, we let Q to be the collection of analytic functions which has a series expansion of the form

$(¢) = C+asl® +as¢®+ ..., (1.1)

Let S be the class of functions ¢ € Q which are one-one in ©. The following are the well-known subclasses associated
with S:

(1) Carathéodory’s function (see [8]): 2 = {p € H(1,1); Re(p(¢)) > 0; V¢ € ©}.
(2) Starlike functions class: S* = {w € 9; Re (%)(g)) > 0; V(¢ € @}
(3) Convex functions class: C = {w € 9; Re (1 S é?) >0; V¢ € @}
(
(4) x(¢)

Close-to-convex functions class: K = {1/1 € Q; Re ( v O) > 0; x(¢) € S*}
(

(5) Quasi-convex functions class: C* = {1/1 € Q; Re ( g;f ((g))) > >0; x(¢) € C} .

All those subclasses characterized above were geometrically defined, here we omit those details since it can be found
in any standard text on Univalent Function Theory. Refer to [12, 43] for detailed study.
A function ¥(¢) € Q is said to be in B(«) if and only if it satisfies
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The class B(«) is popularly called as the class of Bazilevi¢ functions. Note that functions in B(«) are univalent.
Further, it can be seen that B(1) = K(close-to-convex) and B(0) = S* (starlike). For detailed study, refer to [43,
Chapter 10]. Recently, Niu et al. [32, Definition 1.1] extended B(«) to B(«, 8; G, H), the so-called class of Bazilevi¢
function of complex order and type (G, H). Precisely, ¥(¢) € Q is said to be in B(«, 8; G, H) if and only if satisfies

Cv'(Q) <w(c>)‘“*’ﬁ PRERES

(a>0,eR, - 1<H<G<LI),

¥(¢) \x(¢) 1+ HC
where < denotes the subordination and x(¢) € Q satisfies w(g) = iigg Ma and Minda in [29] extended the classes
S* and C by considering a general function ¢ € = starlike with respect to a fixed point 1 and they introduced
. ')
S(ZS: wGQ: <¢C><€@ ’
) { o <
and
¢//
cto)={veo 1+ 78 <o) ccof.

They further assumed ¢ to be symmetric with respect to real axis and found coefficient bounds which are very popular
in this field of research.

Motivated by the class B(«), Goyal and Goswami [11] introduced the following: For 0 < « < 00, a function ¥(¢) € Q
is said to be in B(a; ¢) if and only if it satisfies the condition

' (€)
[ [x({)]*

where ¢ € = has a series expansion of the form
Q) =1+ L1+ LoCP+ L¢P+, (L1 >0;(€O). (1.3)

In [11], authors obtained the sufficient conditions for functions in B(«a; ¢) to be starlike and close-to-convex. They
obtained their results using the principle of differential subordination.

In view of extending our study to a broad audience, we will study our new class involving a new differintegral
operator. We will begin with a short introduction to the theory of special functions that will be required for our
study. Mittag-Leffler function appears naturally in the kernel of the fractional derivative operators. Indeed, most the
derivatives which is applied to the natural phenomena involves the Mittag-Leffler function. Whereas the generalized
Gaussian hypergeometric function which is a solution of the differential equations, has been an important tool in both
theoretical analysis and practical applications. The classical Mittag-Leffler function and its extension are as follows:

= Cn VE nEC
- — > E>
< nz:%l“(wn—i—l)’ Ey.s Zl" (yn+96)’ and  Eo's Zl" (yn+0)n

where (, v, d, v, e € C,Re(y) > 0, Re(e) > 0, ¢ € O, C denotes the set of complex numbers and (x), denotes the
Pochhammer symbol defined by

Fz+n) 1, ifn=0,
D(z)  Nz@+D@+2) ... (z+n-1), ifneN.

<), (C€6;xe8(9), (1.2)

() =

The classical Mittag-Leffler function E,(¢) was introduced by Gosta Mittag-Leffler [31] and it generalization E. 5(¢)
by Wiman [46]. Whereas, the extension Ef; 5(€) is called the Srivastava—Tomovski generalization of the Mittag-Leffler
function (see [41, 44]). Note that the function E:};(() is popularly known as Prabhakar function or generalized
Mittag-Leffler three-parameter function (see [2]). For general reference of Mittag-Leffler function pertaining to this
duality theory, refer to Kiryakova [24—26] and Srivastava [38, 39].

an
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For complex parameters ni, ..., n, and 01,..., 05 (8; € C\Zy; Zy =0,—-1, =2, ...;j =1, ..., s), the generalized
hypergeometric function . Fs(n1, ..., nr; 01, ..., 05;C) is defined by
T‘E‘?(nthy"'anT; 915027”-3 Z 1 )nC (TVSGNO:NU{O}?CE@)

1 (95)n ’I’L' ’

Recently, Karthikeyan et al. in [20] studied classes of analytic functions involving the generalized M-series[40, Eq.
1] (also see [42]). The generalized M-series was defined to unify the two well-known functions namely Mittag-Leffler
function and Gaussian hypergeometric function. The generalized M-series is given by

,8 _ ,8 . LAY - (m)n - (0r)n "
TMZ (C) - ?”MZ (7717 "'7777"7017 "'a957 C) - T;) (91)71 (95>n F(n7—|—5) (14)

For discussions on special cases and convergence of the series (1.4), refer to [40, 42].

1.1. New Family of Differential Operator. Corresponding to the function gﬂ,’s‘s(m, 01; () defined by

977,735(771a01§<): Tg;y,é(nla "'anr;ela 7037<) CF( ) 6+1(n1?n27'"7777';01702a"'a0871;<)7
we now introduce an operator ’Dz\’fu(m, 01)¥(¢) : Q@ — Q which is defined by

DY o1, 615 7, 8)1(C) = 1(C) * g7 (1, 01: ),
D3 (11,015 7, )P(C) = (1= A+ 1) (¥(C) * g1 (1, 01:Q)) + (X = p)C((C) * gL (1, 01:Q))
+ MG (B (C) * g (m, 01:€)
DY, (m, 015 7, 8)1(C) = D3, (DY, (m, 015 7, )¢ (C)),
where ¢, v, d € C,Re(v) > 0,0 < < A <1 and m € Ny. By the above definition, it is easy to note that

DY, (m, 015 7, 6) <+Z (n = 1)(A = p+npN)]" Baan (", (1.5)

where

o D) ()1 (1)1 40 o)
Ty = 1) +0)(01)n-1(02)p—1+- - (0s)n—1(n — 1)I" '
The deviation in the operator Dw(m,el; ~,0)1¥(¢) presented here is very minor when compared with the operator
recently introduced by Karthikeyan et al. in [20] (also see [45]). However, we will present the results which will be
of interest to the broad audience. For suitable values of 75, 0;5,7,5, A and p, we can deduce several operators as a

special case of this operator. For example,
(1) DX, (1,615 0,6)¢(C) =Z3",(m, 01)¥(C), an operator introduced by Karthikeyan et al. [23].
(2) DXo(m, 015 0,8)1(C) = T (m, 61)1(C), an operator introduced by Karthikeyan et al. [20].
(3) DY o(n1, 015 0,0)1(¢) = T (m1,61)3(C), an operator introduced by Dziok and Srivastava [9)].
(4) Forr=2,s=1;1m =61, 7o =1 and v = 0, we get the operator introduced by Al-Oboudi [1].

Some of the studies in geometric function theory that was studied in dual with Mittag-Leffler function are Aouf
and Mostafa [3], Attiya [4], Breaz et al. [6], Cang and Liu [7], and Liu [28].

The recent trend has been to study various subclasses of S after replacing the ordinary derivative with a non-
Newtonian derivatives like multiplicative derivative (see [5, 21]), quantum derivative (see [15, 16, 36]), and so on. Here
we will study the class involving quantum derivative. Jackson in [18] studied the g-derivative which is merely a ratio
and is given by

Dyw(Q) = =D 14 Y e, e @io<q<)
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Note that lim,_,;- D9 (¢) = +'(¢). Throughout this paper, we let

[nlg =Y """ [0,=0, (¢€C),
k=1

and the g-shifted factorial by

(r:0) —{1’ n=0,
= I-=m1=ng)...(L=ng"™), n=1,2,....

Srivastava in [37] initiated this duality study when he defined a class of starlike functions involving the quantum
derivative. But the prominent study which had the high visibility and garnering the interest of the researchers was
the study of Ismail, Merkes and Styer [17].

Now replacing the ordinary derivative with a quantum derivative in the definition of DY, (11, 61; 7, 0)¥(C), we now
introduce an operator f?u(m, 01; v,0)¥(C) : @ — Q is defined by

N)(\)’M(’I’]l, 911 776)w(<) = w(C> * 977,’56(7717915 C)a
N 1,017, 6)1(C) = (1= A4 ) ((C) * gL (1, 015.0)) + (A — 1) Dy [1(€) * g0 (1, 013 €)]
+ AuCED2 [9(C) * g0 (1, 015€)]

= ¢+ L+ (A= p)([nlg — 1) + [alg[n= euA)]) Quanc™

Applying the above step recursively m — 1 times, we get the following

N (01,0157, 0)8(C) = ¢+ Y [T+ (A = p)([nlg — 1) 4+ [n]gln — 1]gu)]™ Quand”™, (1.7)
where
0, = () IR € ) L'y(5) (18)

(@0) 1 (0130)_1 - (05:0),_; Da(v(n=1) +6)

Note that if we let ¢ = 0 in (1.7), the operator ,7\77“(7717 61; 7, 9)¥(¢) reduces to the operator J" (n1,61; ¢; {)¥, studied

in [22, 34, 35]. Needless to mention that asq — 1=, J7*(m,61; ¢; ¢)¥(¢) reduces to the operator DT,MO?I» 01; v, 0)¥(Q).

Using the operators like one defined here, authors restudied the well-known subclasses of univalent functions. For
example, several studies can be generalized or unified if we study a family N", (1,015 v,0)¢(¢) € S*(¢) which would
in-turn satisfy

¢ [V m. 00: 7. 80
N (1, 015 7, 6)1(C)

Motivated by Goyal and Goswami [11], we now define the following class using subordination and the defined

operator J3" (11, 01; ¢; ()¢ (C)-

Definition 1.1. For a > 0 and 8 € R, we denote the class QBY', (1, t1; 7, 05, B; ¢) consisting of functions in Q
satisfying the subordination condition

CDy [N (035 30160 (N (0, 1: 7, 8)0(0)\ o0
N)Ty(nlv 91; 776)1#(4-) )7\7#(771791; 776))((() '

where NY (11,015 7, 0)x(C) = ¢ + 30 o[1+ (A — p)([n]g — 1) + [n]g[n — 1gpuA)]"QnbnC™ € S*(¢), the parameters
range are as given in the operator }\7?#(771, 01; 7,0)1, the powers in (1.9) are considered at the principal branch and
¢(C) € = is given by (1.3).

an

BE
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Remark 1.2. Note that unlike the class B(a, u; A, B), the class QBY',(n1, 01; 7, d; , B; @) is more versatile because
of the operator since it includes convex, close-to-convex, quasi-convex and a-convex as its special class.

Now we will state some results, which we will be using to establish our main results.

Lemma 1.3. [14] Let h be convez in O, with h(0) = a, d # 0 and Re(d) > 0. Suppose that ¥(C) is analytic ©, which
is given by

9(C) = a+ (" + 0"+, (€O (1.10)
If

¢)+ 29 ),
then,

9(¢) < a(¢) < h(¢),
where

d ¢
=——+ [ h)t¥M1qr.
00 = S [ 1o
The function q is convezr and is the best (a, n)-dominant.
Lemma 1.4. [30] Let v € Q and h belongs to S. If h(©) g starlike, then

(<)
WQ  Q
WO TR

and h is the best dominant.

Y(¢) < h(C),

2. MAIN RESULTS

We begin with the following

Theorem 2.1. Let h be conver univalent in O with h(0) = 0 and Re h(¢) > 0. Also let ¥(¢), x(¢) € Q with x(¢) #0

for all ¢ € ©\ {0}. Suppose that N, (11,015 7,6)x(C) € S(¢) and

CDQ I:N;rfu(nlael; Y 5)7/1(0} ’ 3+2{<(Dq [N;:Lu(nhel; %5)7/’(0]),
NV (15 0157, O) QR 8 [N, (1, 045 7, 6)x ()] 2+ Dy [N, (01,6135 7, 8) ()|
e i SO . 00E(Q) L N (815 7, 9)X()
R i o T e v G e e e T R 2y
Then
(Dy [N 01,055 7, 6)9(C)] © = VAT )
N B 7, )T NG G B 7,00 ) = VAL |
where A(¢) = %foc h(t)dt and q is convexr and is the best dominant.
Proof. Let
¢D, [N;?u(m,el; %6)1&(()} N (1, 0157, 6)8(C) otip
= . O; 0 R).
pl¢ N (1, 015 7, 0)1(C) (fou(nlﬁl; %5)X(O> , (€6 a205eR)
Bo
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Clearly, p(¢) # 0 in ©. Let P(¢) = p?(¢), then P(¢) € H(1, 1) with P(¢) # 0 in ©. On computation, we have

C?@):z1+C@MMﬁﬁm%mﬁﬂ@ﬂy_u_a_waWMmﬂu%®MO>
(©) D, [fou(m,@l; %(W(C)} N (i, 015 7, 8)(C)

’

¢ (N3 015 7, 6)0(Q))

N,{’L(Ul,al; 7,0)x(¢)

— (a+1i8)

Thus by (2.1), we have

PO +CP (O =hQ) (Ceo). (23)
Now by Lemma 1.3, we deduce that P({) < A(¢) < h(¢). Since Re h(¢) > 0 and A(¢) < h(¢) we also have Re A(¢) > 0.

Hence the univalence of A implies the univalence of /A(¢) and p?(¢) < A(¢) = p(¢) < /A((). Hence the proof of
the Theorem. 0

Remark 2.2. Notice that the class QBY', (1, 01; 7, J; ¢) involves only quantum derivative but we have used the
Lemma which uses the classical derivative.

Corollary 2.3. If¢ € Q and N, (m, 015 7,0)x(¢) € S* satisfies Re [Q(C)] > v (0 < v < 1), where

. (D [NE (1,015 7, 8)9(C)]
=\ 7 a7, QT VT e, B 7, BT

2

’

3+%<@awmmhw%®wd)_l IR AU ERRTIS)

—a—ip)

Dy [N (1,615 7, 8)6(0)| N, 11,015 7, 6)(C)

’

¢ (Mg (m, 013 7, )(C) H
N3, 0157, 0)x(Q) S )

— (a+1ip)
then

CDq [N 1, 8457, 6)9(C)]

fre vv;;xnl,al;v,6>w<<nlawﬂpvx;xnl,ol;w,a>x<<na+iﬁl > 20)

where Z(v) = [2(1 —v) - log2 + (2v — 1)]%. This result is sharp

Proof. If we let h(¢) = % 0 < v < 1in Theorem 2.1 and retracing the steps, we can get the assertion of the
Theorem. ]

Ifweleta=0,m=0F=p=A=~v=0,r=2,s=1,1m =01, 72 =q and ¢ — 1— in the Corollary 2.3, then we
have the following

Corollary 2.4. If iy € Q satisfies
’ 2 7 /
v () 2¢y (§) _2¢¥ (¢)
l%{<wo>l**w«> wo]}>”
then Re SHG] > Z(v), where Z(v) = [2(1 —v) -log2 + (2v — 1)]>.

P(<)
Ifweleta=1l,m=B=p=A=7v=0,r=2,s=1,n =01, 72 =q and ¢ — 1— in the Corollary 2.3, we get

(=)=
E)NE

Nl
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Corollary 2.5. If ¢ € Q and x € §* satisfies the condition

. {(cw’(@) 200"(Q) _ 2@((0] } .
x(¢)

T O
then Rew )>Z( ), where Z(v) = [2(1 —v) -log2 + (2v — 1)]>.

w\»—A

Theorem 2.6. If ¢(() € Q and N3", (11,015 7,0)x(C) € S* satisfies the condition

e[ [Nwm,el,%)()}) (Mt 7. 9)000)
D, [N 015 1.0 B ORI

(Vgm0 5)X(C)) %
leri) Ny b7 0x(Q) | T 1 @4)
then we have
¢D, [N;’}#(m,al; v,a)wo] N (1, 6157, 6)8(C) otip L 14¢
N;\?H(nlvgl; ’775)11)(() N)Tu(nlagl; ’V;‘”X(C) 1 _C
Proof. Let
M) = ¢Dy [ (1, 01 %5):&(0} N (1, 615 7, 6)1(C) ok A = 14¢
B N)\M(nlaalv’yv&)flp(g) ;\nﬂ( 179137, ) (C) ’ B ]-_C
The function M (¢) is analytic in © with M (0) = A(0) # 0. Therefore
aQ_ ¢ ¢ _ %
A)  14¢ 1-¢ 1-¢>
Then the function 13%2 starlike in © (see [43, Lemma 10.4.2.]). The condition (2.4) is equivalent to
Q) N %
M) A 1-¢
Hence by applying the Lemma 1.4, we can establish the theorem. (]

Lettinga=1,m=8=u=A=~v=0,r=2,s=1,1n =61, 72 = q and ¢ — 1— in Theorem 2.6, we get the
following.

Corollary 2.7. If ¥(¢) € Q satisfies the condition
w'(¢)  X'(¢) 2¢

14 - < :
Q) x(€Q)  1-¢?
¢ (Q) 14+¢
then we have OB = yYek.

Lettingm=a=A=1,=pu=~v=0,r=2,s=1,1n =61, 72 = q and ¢ — 1— in Theorem 2.6, we get the
following.

Corollary 2.8. If¢(¢) € Q and x € 8* satisfies the condition
V" (Q+¢'©Q  X'© %

<

P (C) +¢'(C) X(¢) 1= ¢*
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then we have

Q) PR
X' (€) 1-¢

That is, ¥ is quasi-starlike functions.

Lettngm=8=pu=A=~7=0,r=2,s=1,1n =01, 2 = q and ¢ - 1— in Theorem 2.6, we get the following.
Corollary 2.9. [/3, Theorem 10.4.1.] Let v € Q and o > 0. If

o (0) WO o) X
w0 TN T “Toe ©EO)

then ¢ € B(a). In particular, if v € Q and a > 0, then ¢ € B(a) provided Re (1 + gsz/’;g) + (o — 1)%) >0, for
(e0O.

1+

3. COEFFICIENT INEQUALITIES

Initial coefficients bounds and Fekete-Szegé inequality for 1 € QBY',(m1, 01; 7, d; @, B; ¢) will be found in this
section.
Throughout this section, we denote

T\ ) = [+ (A= p)([nlg = 1) + [n]gln — Lgu)]™ . (3.1)
Theorem 3.1. Let ¢(¢) € QBY', (1, 01; 7, 05, 35 ¢), then we have

[ILll +2v/a? +52}, (3.2)

|

1
<
2l S O G Ve T T P

1

{|L1|max{1, Ly Li(a+if - 1)Ky
V0ata+a2 + 82 1100 10)Qsl

las| <

L, 2K%
+2|L1| Va2 + B2 |1 - —W_ QL%
+ a2+ﬂ2max{l, 3-2(1=a—ip) (1+(a+’é§)’C2)‘H, (3.3)

and for all p € C
1

2)2 2 |ym [|L1|max{1,
V@+q+@) + 5 TR0 0)Qs)

L PLIKTE (A u)Qs} oL JaTT |1 - @8- DK 20K YT\ p)Qs

Ly  Li(a+if - 1)Ky

L, 2K2

|ag — pa3| <

1 ¢

K2 (T3 (A 1)’ Q3 K2 K, w) Q3
2 2 _ PV (a + ZB)ICQ Qp(Oé + Zﬂ)]C:;Tgl()\, :LL)QS
+v a? + 2 max {1, 3—2(1—a—1iB) (1 + K2 + (1o B2 (13 (A, ) 02 , (34
where
IC1:([2]q+a+iﬁ—1), /C2:(2[2}q+a+iﬂ—2),and /C3=([3]q+04+i5—1). (3.5)
Proof. As $(C) € QB (. 61; 7. 6:, f; 6), by (1.9) we have
m . m a+if
CDq |:N)\,,u(nl7917 v 5)7#(4)} N,\,p(nla 01; Y, 6)¢(C) + v [w(g)] . (36)
N (1, 015 7, 0)(C) N (1, 015, 0)x(€)

(=)=
E)NE
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The Schwartz function w(¢) can be equivalently written in the form by ¥(¢) = iTTUEgv ¢ € O, for some arbitrary

function ¥(¢) =14 Y ro; ¥,¢{" € . On computation,

wu(@) =1+ e+ 2o, - B (1- 2] ¢+ (37)

So, (3.6) can be equivalently rewritten in form

00 a+if—1
1+ Z Tnm(Aa U)Qnancnll

n=2
0L L 92 .y N R
{1+ <+2[1922(1L1)]§ }x 1+;2Mng ] , (3.8)
where M,, = (A, 1)Qnby,. On expanding and simplifying, we get
L+ (2lg +a+iB = 1) T3 (A, 1)Q2a2¢ +{([38]g + r+iB — 1) T5' (A, 1)Qsas3

Jlatib-1) (2[2ly + a+iB —2) (Y5 (A, p)? an%} ¢+

1+Z WO 1) QuanC"” 1] x

2

-~ YLy Ly 3 Lo V1 Ly (o +18) My
_1+[ 5 + (a +z[3M2] +{2[2—(1—L1)]+ 5
(1-

+(a +1iB) [Mg, — M ] }CQ 4 (3.9)

Equating the coefficients of ¢ and QQ in (3.9), we obtain

01 L
42 = /mré”(lA 1) Q2 { 7t (O‘Hﬁ)MZ} (310
and
- 1 14 19% Lo Ll(a +1ip — 1)’C2 191L1(O[ + Z/B)MQ (a +1i8 — I)ICQ
w=grpoaa s 2 (T ) R
+(a +iB) [Mg _{za ; i6)Ms (1 + (a %f)@)} } ; (3.11)
1

where K1, Ky and K3 are given asin (3.5). Equation (3.2) can be obtained by applying the known inequalities || < 2
([33, p. 41]) and |Mz| < 2 ([43, Theorem 4.1.2.]) in (3.10). Using the respective Fekete-Szegd inequalities of the class
Z and S* namely for € C |0, — 297| < 2max{1, | 2z — 1 |} (see [10]) and |Mz — 2 M?| < max{1, | 3 — 4z |} (see
[27]) in (3.11), we get (3.3).

Now to prove (3.4), we consider

1 L1 19% LQ Ll(OL + Zﬂ - 1)’C2
e |- L (12 5
’CdTgn()\7 ,u)Q; 2 2 L1 2IC1

+191L1(a;—i5)M2 [1_ (a+ii%—1)K2] atiB) {Ms—(l_a;w%@*m%?&ﬂ}

Jas — pa] =

. P |:’L91L1
K2 T\, 1)’ Q3 L 2

_ 1 Oila(a+if)Ms | (a+iB—1)Ky 20T (N p)@s
K35\, 1)Qs 2 K3 K2 (YA, 1) Q2

+ (a+ zﬂ)Mgr
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Ll 0 (L Lile+iB- DKy pLiKsTE (O 1)Qs
2 |27 2 Ly 2K3 K3 (Y5 (N, 1)* Q3
. (L-a—ip)M3 (a+if)Ks  2p(a+ i) TP\ 1)Qs
it | M 2 (H KT 0= a—iB)KE (5N u)ﬂ)%)”'

Using the inequalities and methods employed in obtaining the bounds for ag, we can establish (3.4).
O

Settingg=2,r=1,m=a=0=v=0,m =061, 72 =¢qgand ¢ — 1~ in (3.1), we get the following well-known

result.

Setting g =2, r=1,m=1=X\pu=a=08=v=0,m =61, 2. =qand ¢ — 1~ in Theorem (3.1), we get the
following well-known result.

Corollary 3.3. If ¢ € C(¢), then,
L2 3o
nea (=3l

Letting ¢(¢) = %‘é in Corollaries 3.2 and 3.3, we get

Corollary 3.2. If ¢ € §*(¢), then,

L L
las| < Ly, IasﬁlmaX{la ’2+L1
2 14

and for a complex number a,

Lo

Li(1—-2
7, " 1 ( @)

‘a3 —aa%’ < l;max{l;

Ly

Ly
) Ll

L
las| < 5 las] < 61max{1; ’ + 1,

and for a complex number a,

‘ag —aa%’ < Igmax{l;

Corollary 3.4. ([13, pg. 116],[43, Theorem 4.1.5]) If 1 € 8*, then,
lag| <2, fas| <3

and for a complex number a,
lag — aa3| < max {1; [3— 4al}.

The Fekete-Szego inequality of S* also appears in the proof of such an inequality for the class of close-to-convex
function [43, pg.89].

Corollary 3.5. ([13, pg. 117],[43, Theorem 4.2.7]) If 1 € C, then,
lag| <1, las| <1,

and for a complex number a,
1
lag — aa§| < gmax{l; 3|1 —af}.

Remark 3.6. For an appropriate choice of the general function and specializing the parameters involved, we can get
the bounds of the initial coefficients of starlike, convex, close-to-convex, quasi-convex and alpha convex functions.
an
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4. CONCLUSION

Unifying two most prominent special function, we have defined a differential operator with a primary motive of
generalizing and unifying the existing study of a class of analytic function. The definition needed some deviations and
assumptions. A class of Bazilevi¢ functions of the type « + i85 was defined using the operator. This study generalizes
or unifies the studies of various subclasses of starlike, convex and close-to-convex functions. Subordination results and
initial coefficient bounds are our main results.

As a concluding remark, we will now enumerate the further scope of this paper:

(1) Radius problems which determine the largest disk |[¢| < r for which functions from defined function class
QBf\rfu(m, 01; v, §; a, B; ¢) satisfy geometric and algebraic properties like symmetry, convexity, starlikeness
and univalence.

(2) On replacing the quantum derivative with a multiplicative derivative, the defined function class QBY', (n1,
01; v, §; a, B; ¢) can be redefined and studied. Defining such a class requires lots of adaptations (see [19]).
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