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partial sum findings.
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1. Introduction

Let Ay represent the collections of analytic functions f inside open unit disc
D = {z € C: |z| < 1} with normalization f(0) = 0 = f/(0) — 1 and be of the form

f(z)=z+ i anz", z € D. 1)
n=2

Furthermore, all functions that are univalent in D comprise the class denoted by S, a
subclass of Ajy. If for every point in set B C C the line segment joining origin to that point
lies inside B, then that set is said to be starlike with respect to origin. Starlike functions are
defined as functions f € A that map D to a starlike domain, and &* designates this class
of functions. Analytically, a function f € Ay is called a starlike function if

Re(i{éi?) >0, (zeD).

If the line segment connecting any two points in set B, z1 and zy, lies inside B, then the set
B C Cis convex. A set B C Cis convex if the line segment joining any two points in set
21,2 € B, falls inside convex domain B. Analytically, a function f € Ay is called a convex
function if L
Re((zf ) > >0, (zeD).
f'(z)
The coefficients of functions f in a particular subclass of Ay have been the subject of
attention for numerous mathematicians since the early 1900s. De Branges solved the most
important and inspirational problem, the Bieberbach hypothesis, seventy years after it was
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first put forth in 1984. Over time, many interesting subclasses have emerged with respect to
these coefficients. The Fekete-Szegt inequalities introduced in 1933 (see [1]) and functional
|ag — a%‘ are also among the important findings for the coefficients of the functions f. The
Fekete-Szegt problem is to maximize |a3 — paj| for a real as well as complex y. Fekete
and Szeg® gave sharp estimates of |a3 — ya§| for areal p and f € S, the class of univalent
functions [2,3].

Miller and Ross [4] proposed the special function as the basis of the solution of
fractional order initial value problem, which is called the Miller-Ross function, defined as

Eyu(z) = 2"e"*Y* (v, uz), v,u,z € C, with Rev >0, Rep >0,

where Y* is the incomplete gamma function (p. 314, [4]). Using the properties of the
incomplete gamma functions, the Miller-Ross function can easily be written as

[ee} )l’l

Eyu(z) :=2"
=T n+v—|—1)

v,u,z € C, with Rev >0, Reyt > 0, (2)

which can be stated as
El/,}l (Z) = ZVE1,1+1/(VZ)

where in the right hand member, E; 1., (pz) is the Mittag-Leffler function of two parame-
ters [5]. Some of special values of the Miller—Ross functions can be given as follows:

E,(0) = 0, Re(v)>0,
EO,]/l (Z) = eHZ,
EO,l (Z) = ¢~

Recently, Eker and Ece [6] showed that for 4 > 0 and if v > 2y — 1, the normalized Miller—
Ross function E, , is univalent and starlike in D 1= {z € C: |z| < 1}. They also proved

thatif v > (2 4+ v/2)u — 1, then the normalized Miller-Ross function E, , is univalent and
convex in D 1 For more details, refer to Miller and Ross [4].

Simple distributions, including the Pascal, Poisson, logarithmic, binomial and beta-
negative binomial, have been substantially examined from a theoretical perspective in
geometric function theory; for detailed study, refer to [7-12]. The probability mass function
of the Miller-Ross-type Poisson distribution is given by

(mp)* m
E, (m)T(v+k+1)

Pl/y(m k) k:0,1,2,..., (3)

where v > —1,u > 0 and E, , is the Miller-Ross function given in (2). The normalized
form of the Miller-Ross-type Poisson distribution is given by

nlmv

Mm _Z+ Z mz”. (4)

In the study of geometric function theory, operators are a crucial subject. The convolution of
specific analytic functions can be used to express a wide variety of differential and integral
operators. It has been noted that this formalism facilitates more mathematical investigation
and aids in a better understanding of the symmetric and geometric characteristics of such
operators. The work of [13,14] makes it easy to see the significance of convolution in the
theory of operators. We consider the linear operator

vt A= A
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as below:
vf(z) = f(z)x My, (2)
= z4 E Y,a,z", (5)
n=2
where .
n— v

Y, = R ©

" Euu(m)T(v+n)

and the symbol * specifies the Hadamard product (convolution) of two series.
Moreover, for two analytic functions f and g in D, we say that the function f is
subordinate to the function g and write it as

f=g or flz)=<g(2)
if there exists a Schwarz function w which is analytic in D with
w(0)=0 and |w(z)| <1,

such that
f(z) = g(w(2))-
Furthermore, if the function g is univalent in I, then it follows that:

f(z) <g(z) (z€D)= f(0)=¢(0) and f(D) C g(D).

Janowski [15] introduced the subclass of starlike functions as follows:

2f (z) 14 Az
*(A,B) = : -1<B<A<L] D) ;. 7
S*(A,B) {f(Z)eA f(z)<1+BZ( <B<A<1;zeD) (7)
1+ Az . . . .
Note that T4 Nz Maps D conformally onto a symmetrical disc with respect to the real axis,
which is centered at 1{_’2? (B # £1), and with a radius f_*BE (B # £1).

Inspired by all of the aforementioned discussions and recent work by Khan et al. [16],
wherein they presented a class of analytic functions with Mittag-Leffler-type Poisson
distribution in the Janowski domain; analytic functions with Mittag—Leffler-type Borel
distribution [17]; and the work presented in the articles [18-20], we now present a new
class of analytic functions using operator (5) as follows:

(8)

" (AB) — {f c 4. 2(Qf(2)) . 1+Az} (zeD),

Ql'ff”f(z) 1+ Bz

where —1 < B < A < 1. By fixing the values of A and B, one can state new classes
vu(1—2a,—1) = Q! (), analogues to the classes studied in [21] and Q7' (1, 1) =
31,#(@ where ¢(z) = 12=.

In the following sections, for this newly defined function class, we determine the
well-known results, like the Fekete-Szego inequalities, necessary and sufficient conditions,
growth and distortion bounds, convex combination, sequential subordination and partial-
sum-type results.

2. Initial Coefficient Bounds and Fekete-Szeg6 Problem for f € QJ' (A, B)

To find initial estimates and the Fekete-Szegt problem, the following lemma is re-
quired.
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Lemma 1 ([22,23]). Let
hz)=1+piz+pz®+...
be in the class P of functions of the positive real part in D, then
‘pn|§21n21/ (9)
and for any complex number v
‘pz - vpﬂ < 2max{1,|1—2v|}. (10)
In particular, if v is a real parameter, then
—4v+2, if v<0,
lp2—vpil << 2, if 0<ov<1, (11)
4v-2, if v>1

When v < 0or v > 1, the equality holds true in (1) if and only if

1+z
h(z) = T

or one of its rotations. If 0 < v < 1, then the equality holds true in (1) if and only if

1422
T 1—22

h(z)

or one of its rotations. If v = 0, the equality holds true in (1) if and only if

_(1+p\1+z 1-p\1-2z
h(Z)—( > )1_Z+( 5 )1+z (0<p<1)

or one of its rotations. If v = 1, then the equality in (1) holds true if h(z) is a reciprocal of one of the
functions such that the equality holds true in the case when v = 0.

Theorem 1. Let f € Ay be assigned to the class Q{,”W (A, B). Then,

A-B
<
|ﬂ2| = Y, ’ (12)
A—-B
< — - .
lag] < Ys max{1,|A —2B|} (13)
Furthermore, for a complex number X,
’a3 - Nag’ < A8 {1, |00, 4,B) — 1]}, (14)
2Y;
where IR(A - B)Y
—b)Y¥s
ON,A,B)=(1+2B—-A)+ T
(mp) m” (mpp)® m"
YYo=t and Vo= ——. 15
27 Buu(mT(v+2) 27 By (m)T(v + 3) (15

Proof. We begin by showing that the inequalities (12)-(14) hold true for f € Q7' (4, B).
Since f € Q7' (A, B), we have the following subordination:

HQuf(2)" 1+ Az

Qi f(z) 1+ Bz’ (16)
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The above subordination can also be written as:
z(Q" f(z))
( r:,yf( )) :1+Aw(z):G(w(Z)), (—1§B<A§1).
. f(2) 1+ Bw(z)
Now, w(z) can be written as follows:
w(z) = 1-h(z) _ priz+p2®+paz®+--
14+h(z) 2+4piz+pz?+psz+---
Now,
1 1 5\ o
G(w(z)) =1+ 5(A—B)piz + Z(z(A ~B)p2— (A= B)(1+B)p})2+---.  (17)
and (=)
2\ &y, uf (2 2 2\ .2
————— =1+ Yoaoz+ (2Y3a3 — Y5a5 )z + - - - . 18
o1, 7(2) 202 ( 343 22) (18)
After comparing (17) and (18), we obtain
A—B
pr— 1
a 2Y2 Pl/ ( 9)
A-B ri
= 2 2 p-0 —A) . 2
RS TR
Applying (9) to (19) and (10) to (20), we obtain
A—B
<
|ﬂ2| = YZ s (21)
A—B
a < ———max{l,|A—2B|}. 22
o < Sy max{1,]4-2B]) @
Furthermore, from (19) and (20), we obtain
’a —Naz‘ _AZB ﬁ@(& A, B) (23)
3 2 4Y3 2 2 74y 7
where IR(A — BYY
O(X,A,B) = (1+2B—A) + M(A—B)Ys (24)

Y3
Applying (10) to the above (23), we obtain the required results. [J

Furthermore, for the real N, when applying (11) to the above (23), we obtain the
following results.

Theorem 2. Let f € Ay be assigned to the class Qj', (A, B). Then, for a real parameter X,

2{(A—2B)Y§—2N(A—B)Y3] (N < _(1+ZB—A)Y§)’

Y2 2(A-B)Y;
2 (14+2B—A)Y3 (1-2B+A)Y3
‘ﬂ?)_NaZ‘ < 2 (_Z(A—B)\(32 SNSZ(A—B)\@Z)’ (25)

(2B—A)Y3+2R(A-B)Y (1-2B+A)Y3
2{ zyg 3] (N> 2(A—B)Y32>

where Yo and Y3 are as in (15).
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3. Coefficient Inequalities for f~1 € Q" (A, B)

The Koebe one quarter theorem [24] ensures that the image of I for every univalent
function f € Ay contains a disk of radius %. Thus, every univalent function f has an inverse
f~ ! satisfying

)-

W

fHf(2) =z (zeD)and f(f ' (w)) =w, (Jw| <ro(f), ro(f) =

A function f € Ay is said to be bi-univalent in D) if both f and f~! are univalent in D.
We notice that the class of bi-univalent functions defined in the unit disk ID is not empty. For
example, the functions z, 1%, —log(1 — z) and % log % are members of the bi-univalent

function class; however, the Koebe function is not a member.

Theorem 3. If f € Q' (A, B)and Y w) =w+ ¥ dyw" is the inverse function of f with
n=2

(|w| <ro(f);ro(f) > %) the Koebe domain of the class f € Qj, (A, B), then

A—-B
< 2
|d2| = Y, ’ ( 6)
A—-B
|ds| < ———max{1,|®(2,A,B)—-1l}, (27)
2Ys
and for any complex number h, we have
A—B 2(A—-B)Y
|ds—hd3| < “=——max{1,|0(2,A,B)+ p2A—B)Ys 1}, (28)
2Y3 Y3
where ®(2,A,B) = (1+2B—A) + %; Y, and Y3 are as in (15).
2
Proof. As -
fHw) =w+ Y dyw" (29)
n=2
is the inverse function of f, it can be seen that
PR =A@ == (30)
From (1) and (30), we obtain
flz+ Y anz") =z (31)
n=2
From Equations (30) and (31), one can obtain
24 (ap +dp)2® + (a3 + 2apdy + d3)2° + - - - = z. (32)
By equating the corresponding coefficients of (32), we have
dy = —ay, (33)
d3 = 2a5 — as. (34)
From relations (19) and (33)
A—-B
&=~ (35)
A—-B
|da| < :

Y>
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To find |d3], from (34), we set X = 2 in (23). From (23) we have
A—B p
a3 —Naj| = ——— 1@ N, A, B
a5~ Na| = S (%,4,B)],
thus
A—-B p
_ _942 - 7 _
|d3‘ = ‘a3 202) 4Y3 p2 @(2 A, B)
A—B
N, max{1,|®(2,A,B) — 1|} (36)
where 4(A_B)Y
— 3
©(2,A,B) = (1+2B—A)+T. (37)
For any complex number 7, consider
A—B p? (A—B)?
dy —hd3 = ——— —1@(2,A,B) | —h~——2p?;
3 d2 4:Y3 (pz 2 ®( [ )) 4:Y% Pl’
A—B p? 2(A—B)Y3
= - = 2,A,B) + h—————=1| |].
1Y5 (’72 2 [OFAB) T
(38)

Taking the modulus on both sides and by applying Lemma 1 and (9), on the right hand
side of (38), one can obtain the result

ds —hdd| < A8 max{1, 102, 4, B) +h%

v -1} 69

2

as in (28). Hence, this completes the proof. [

4. Initial Logarithmic Coefficient Bounds and Fekete-Szeg6 Problem for
f € V(A B)

Inspired by recent works like [25,26], in this section, we determine the coefficient
bounds and Fekete-Szeg6 problem associated with the logarithmic function.

If the function f is analytic in D, such that flz) ( ) # 0 for all z € D, then the well-known
logarithmic coefficients d,, := d,(f), n € N, of f are given by

fz) =2 i dyz", z € D. (40)
n=1

For a function f € Q' (A, B), the left hand side of the subordination of the function
defined in (8) should be an analytic function in ID; hence, @ # 0 for all z € D. Therefore,
for all functions f € Qy"/ (A, B), the relation (40) is well defined.

Theorem 4. Let f € QF (A, B) with the logarithmic coefficients given by (40). Then,

v,
A—B

|d1‘ —T/

|da| < A_Bmax 1; 2B—A+w
4Y;

Y3
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and for y € C we have

(1+u)(A-B)Ys

2B— A+
Y3

A—
|da — pdi| < 4YBrnaX{1;
3

}

Proof. If f € Qy, (A, B) has the form (8), equating the first two coefficients of the rela-

tion (40), we obtain
1 a3
d2 = E <a3 — 2) .

Replacing a; and a3 in the above equalities with those of (19) and (20), we obtain

where Yo and Y3 are as in (15).

A—B
dq fTYZPL

A—B ri (A—B)Ys
= —=|14+2B-A .
8Y; (” N MY
Using (9), it follows that
A—B
<
|da| < Y,
and using (10), the last equality leads to
A—B (A—B)Y3
< ;2B — S AEA N
|do| < e max{l, 2B— A+ Y% }
Furthermore, we have
A-B p3 (A—B)Y3 (A — B)?
dy—pudt ==_"|pp—L|{14+2B-A 2
2 — pay 8Y5 (Pz 5 + + Y2 H 16Y2 p1
A—B i (1+u)(A—B)Ys
= — —=|14+2B-A
8Y; (” N * Y2

and in view of (10), we obtain desired result. [

5. Characterization Properties

In this section, we obtain the necessary and sufficient conditions, growth and distortion
bounds and convex combination for the newly defined class.

Theorem 5. Let f € Ay be assigned to the class Qy', (A, B) if it fulfills the inequality

i(|A—Bn|—I—(n—1))Yn|an| <A-B, (41)
n=2



Mathematics 2024, 12, 795

90f17

equivalently, we may write
oo

Y Bulan| < A-B,
n=2

where
and Yy, as given in (6). Inequality (41) is sharp.

Proof. Assume that inequality (41) holds, and |z| = 1. Then, one can put (8) in the form of
a Schwarz function w(z) as

Z(szyf(znl o 1+ Aw(Z)
m.f(z) 14 Buw(z)

(z € D). (43)

It must be shown that the values satisfy the condition

Z(ngyf(z))/ - va,yf(z)
Ava,yf(Z> - BZ(va,yf(Z>)/

Then, we have

Z(va,yf(z))/ - QT,yf(Z)
AQP f(z) — Bz(Q. f(2))

Yo o(n—1)Yua,z"
(A—B)z+ Y7 (A — Bn)Yna,z"
< Yoo (n —1)Yy|a,|
- A—-B-Y;,|A—Bn|Yy|an]|
< 1

lie in a circle centered at w = 1 whose radius is 1.

This shows that the values of w
Qluf(z)

Hence, f(z) € Q' (A, B).
Now, for the function

such that Y, , k, = 1, we have

agk

[|A = Bn| + (n—1)]Ynlay|

n=2
© A—B
= LA Bl (e W“(nA B[+ (1 1>m"”>
— (A-B)Y ky=A—B.
n=2

Thus, f(z) € Q7',(A, B), and the approximation (41) is sharp. [

A function f(z) defined by (1) and belonging to the class A is said to be in the class
@ery (A, B) if it is also satisfies the coefficient inequality (41).

Using the technique of proof of distortion theorems given by Silverman [27], we state
the following results without proof.

Theorem 6. If a function f € Q,, (A, B), then

(A—B)

(AiB) | |2
[[A—2B[+1]Y,

2
2P < I < B+ ggrr s, (44

2] -
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The approximation is sharp for the function defined as:

(A-B) >
= 4
f&) =2+ T g1y, 45
Theorem 7. If a function f € @T (A, B), then
2(A - B) 2(A - B)
1-— < <1 . 46
A28 1Y, 7 = M@=+ oo, (46)
The result is sharp for the extreme function defined in (45).
Theorem 8. Let f; € @T (A, B) and have the form
fi(z) =z + Z a;,z", fori =1,2,3, ..,k 47)
n=2
Then, H € @Z}(A, B), where
H():Z cifi(z) with ch_1 (48)

i= i=

Proof. Consider f; € @Zf (A, B). Then, we can write

i[lA—Bnl + (n—1)]Yala,| < A—B.

n=2
Furthermore,
k o0
H(z) = Y cfz+ Z a; 2"
i=1 n=2
oo k
= z+ Z Z Cilin ",
n=2 \i=1
therefore

k
Z Cilin

i=1

[|A = Bn[ + (n—1)]Yy,

agk

3
Il
S}

I
M»

Z |A Bn“" n_l)]Yn|”zn|]Cz

Il
—

IN

Y (A=B)ci=(A- Bch_

Il
_

thus H(z) € Q,,(A,B). O

Theorem 9. Let f; € @:fﬂ(A, B),fori=1,2,...,j. Then, the arithmetic mean G of f; is given by
1 j
= Z (49)
iE

and also belongs to class @Lﬂ u(4,B).
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Proof. From (49), we can write

() = j Y fi(2)
1 o0
- 7 Z z+ Z aj,nz”>
n=1 n=2

To show G(z) belongs to @T u (A, B), it is sufficient to show that

Z[|A Bn|+ (n—1)]Y ( Z]a]n]>§AB.

)

<i [|A—Bn|+ (n— 1)]Yn|a]-,n|>
1 \n=2

Consider

o0
1A nl+ 0y ( 3o
n=2

] = ==
gl ne B

Il
—

n

< (A—B)=A-B,

n
which yields G(z) € @%,(A, B). O

6. Subordination Results

Now, we recall the following results of Wilf [28], which are very much needed for
our study.

Definition 1 (subordinating factor sequence). A sequence {bn}3 of complex numbers is said
to be a subordinating sequence if, whenever f(z) = Z ayz", a1 = 1 is reqular, univalent and
convex in U, we have "
i bpanz" < f(z), z € D. (50)
n=1

Lemma 2. The sequence {b, }°_; is a subordinating factor sequence if and only if

Re{1+22bnz”}>0, zeD. (51)

n=1

Theorem 10. Let f € @Zl (A, B) and g(z) be any function in the usual class of convex functions
C, then

-
=2

S () < 82 ©2)
and
Re {f(z)} > —14 _5; %l e, (53)
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where

S = (|A—2B|+1)Ys = (|A—2B|+1)— )M (54)

Ey (m)T'(v+2)

The constant factor ﬁ in (52) cannot be replaced by a larger number.

Proof. Let f € @:fﬂ(A,B) and suppose that g(z) =z + Y b,z" € C. Then,

n=2
S (90
2[A — B+ 5]
) ke

= — bya,z" |. 55
ﬁA—B+Eﬂ<z+;%”” ) 5)

Thus, by Definition 1, the subordination result holds true if

Hy *©
{Z[A - B +EZ} }n—l

is a subordinating factor sequence, with a; = 1. In view of Lemma 2, this is equivalent to
the following inequality

(e} EZ "
Re{1+ — —g,z" > >0, zeD. 56
{ L A—Brm™ } (56)
By noting the fact that ﬁ is an increasing function for n > 2, and in particular
Ez En
< >2
A-B-A-B "=~
then for |z| = r < 1, we have
Ho ad
Re<14+ —F—— Z anz”}
{ [A — B+ CQ] =1
[ee]
- Y Epanz"
=2 n=2
=Re<(¢1+ —2z + =
[A— B+ 5y] [A— B+ 5]
=, EZ‘Enﬂn |rn
>1— = r— 2=
= [A-B+E)] [A—-B+E]
Ho A—B

>1-— r— r
- [A— B+ 5] [A— B+ 5]

>0, |z|=r<1,
where we have also made use of assertion (41) of Theorem 5. This evidently proves

inequality (56) and hence also the subordination result (52) asserted by (41).
Inequality (53) follows from (52) by taking

— z — - n
g(z) = - —z+n;22 e C.
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Next, we consider the function

It is easily verified that

. 5 1
mm{Re (MF(Z)) } = 2, z € .

o)

This shows that the constant SA—BTE]

cannot be replaced by any larger one. [

7. Partial Sums

In 1997, Silverman [29] examined partial sums results for the class of starlike and
convex functions f given by (1) and established through

fiz) = z

f](z) = z+ Zanz”,j:2,3,4,~--.
n=2

Many authors have investigated partial sums for different subclasses; for some recent
investigations, we refer to [16,30] and references cited therein.

Theorem 11. If f of the form (1) satisfies condition (41), then

f(z) 1
§R<f](z)> >1 7Aj+1 (Vz e D) (57)
and f(2) A
j\Z j+1 .
8Ce(f@)) 1 +Ajia (vz € D), G8)
where 1A — Ba|+ (n—1)]
Aj= (A—B) Y. (59)

Proof. To prove the approximation (57), we put:

j w0
1+ Y apz" T+ Ajpy X apz" !

f(z) ( 1 ) _ n=2 n=j+1
£ A ——
n=2
1+ (z)
1+ P (Z) '

We now set:
1+¢1(z)  1+w(z)

T+¢o(z) 1—w(z)
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Then, we find after some worthwhile simplification:

_ Pi(2) —yn(z)
©E) = @ 92

Thus, clearly, we find that:

= 1
Ajp1 L anz"”

n=j+1
w(z) =

j 0
242 Y anz" 14+ Ay X oapzt?
n=2 n=j+1

By implementation of the triangle inequalities with |z| < 1, we arrive at the following
inequality:

[ee]
UVIE D 1|an|
(@) € ——— .
2—-2 Z |an| —Aj+1 Z |ﬂn|
n=2 n=j+1
We can now see that:
lw(z)] <1
if and only if
Z la,| <2— ZZ\M
n=j+1
which hints that: ‘
] o]
Y lan| +Aj Y. fan| <1 (60)
n=2 n=j+1

Finally, to prove the inequality in (57), it suffices to show that the left hand side of (60) is
bounded above by the following sum:

Z An|l7ln |/
n=2
which is equivalent to
j
2( 1)]an| + Z Aj1 |an| > 0. (61)
n=2 n=j+1

In light of (61), this is evidence that the proof of the inequality in (57) is now completed.
Next, in order to prove inequality (58), we set:

J
1+ Y apz*~ —AHEaz”l
(1+Aj) O A = e
- _ _ _
7+ f(Z) 1+Aj+1 1+ Z anz”—l

n=2

1+ w(z)
1—w(z)’
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where -
(14+Ajy1) T au
n=j+1
lw(z)] < ; <1 (62)
2-2Y |ax| — (Aj+1 - 1) Y |au]
n=2 n=j+1
This last inequality in (62) is equivalent to
j o0
2 |€ln| +Aj+1 Z |€ln| <1. (63)
n=2 n=j+1

Finally, we can see that the left hand side of the inequality in (63) is bounded above by the
following sum:

[}
Z An|an|/
n=2

so we have completed the proof of assertion (58), which completes the proof of Theo-
rem 11. O

We next turn to ratios involving derivatives.

Theorem 12. If f of the form (1) satisfies condition (41), then

&e(f’(Z)) >1-1 1 (v em) (64)

J(]{(Z) Ajy1
and f1(2)
j\2 Aj
3%<f,(z)> > v (Vz € D), (65)

where A; is given by (59).

Proof. The proof of Theorem 12 is similar to that of Theorem 11; we here choose to omit
the analogous details. [

8. Conclusions

In this paper, for this newly defined functions class, we have examined several well-
known results, including the Fekete-Szeg6 inequalities, necessary and sufficient conditions,
growth and distortion bounds, convex combination, sequential subordination and partial-
sum-type results. Furthermore, we believe that this study will motivate a number of
researchers to extend this idea for meromorphic functions and harmonic functions. One
may also apply this idea to the shell-like and petal-shaped domains instead of the Janowski
domain. Several analytic function classes involving Miller—-Ross functions have been
developed using the concept of subordination based on the geometrical interpretation of
their image domains, including the right half plane, circular disc, oval- and petal-type
domains, conic domain, leaf-like domain and generalized conic domain, which have all
been defined and studied (see [31-37] for details).
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