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PROPERTIES OF NON-BAZILEVIČ FUNCTIONS INVOLVING

THE GENERALIZED M-SERIES

KADHAVOOR R. KARTHIKEYAN, DHARMARAJ MOHANKUMAR, MUSTHAFA
IBRAHIM∗

Abstract. The so-called non-Bazilevič functions have not been studied very

extensively unlike the class of Bazilevič functions. Here we intend to introduce
and study a new class of functions whose analytic characterization would be

expressed as a convex combination of the class of non-Bazilevič functions and

its Alexander transform characterization. The function class is defined using
a differential operator which involves generalized M -series. The generalized

M -series unifies two popular special functions namely generalized Gaussian
hypergeometric function and Mittag-Leffler function, so our study will not

only unify but also generalizes various well-known studies in univalent function

theory. Estimates involving the initial coefficients of the functions having
Maclaurin series, which belong to the defined function class are our main

results. Some examples along with graphs have been used to establish the

inclusion and closure properties. Also, we obtain the logarithmic and inverse
coefficients for the defined function class.

1. Introduction

2. Introduction and Definitions

Mittag-Leffler function has been an extensively used in the study of The study
of fractional differential equations. Also, the generalized Gaussian hypergeometric
function which is a solution of the well-known Gaussian hypergeometric differential
equation has played a very decisive role in the study of Geometric Function Theory
in dual with Theory of Special Functions. It is an important tool generalized M -
series is one such generalization which has proved to be an important tool in the
studies pertaining to duality theory. Unifying the Mittag-Leffler function and the
Gaussian hypergeometric function, recently Sharma and Jain in [22, Eq. 1] (also
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see [26]) defined the generalized M -series, which is given by

rMη,θ
s (κ1, . . . , κr;σ1, . . . , σs; z) =

∞∑
n=0

(κ1)n . . . (κr)n
(σ1)n . . . (σs)n

zn

Γ(nη + θ)
, (2.1)

z, η, θ ∈ C,Re(η) > 0 and (κi)n, (σj)n are the well-known Pochhammer symbol.
Further the primary condition for the existence of the series (2.1) is that the de-
nominator terms σ′js, (j = 1, 2, . . . s) are never zero or negative integer. Whereas
if any of the numerator terms κ′js, (j = 1, 2, . . . r) is zero or negative integer, then
the infinite series terminates to be polynomial in z. For formal definition and con-
vergence pertaining to the generalized M -series, refer to [22, Eq. 1] (also see [26]).
Also, note that the q-analogue of the generalized M -series was studied by Shimelis
and Suthar [23, 24, 25].

Recently, Karthikeyan et al. in [10] introduced an operator using Hadamard
product and the generalized M -series

Dm
λ (κ1, σ1; η, θ)f(z) =

z +

∞∑
n=2

[
1 + (n− 1)λ

]m (κ1)n−1 . . . (κr)n−1

(σ1)n−1 . . . (σs)n−1

Γ(θ) anz
n

(n− 1)!Γ(η(n− 1) + θ)
, (2.2)

where m ≥ 0, 0 ≤ λ ≤ 1 and the range of the parameters are same as in (2.1).
Further f(z) in (2.2) belongs to the class A, the class of functions analytic in the
unit disc U = {z ∈ C; |z| < 1} which have an expansion of the form

f(z) = z +

∞∑
n=2

anz
n, (an ∈ C). (2.3)

Regarding the special cases and applications of the operator Dm
λ (κ1, σ1; η, θ)f(z),

refer to Karthikeyan et al. [10]. Here we have intentionally decided not to repeat
the significance and applications of the operator Dm

λ (κ1, σ1; η, θ)f(z) as it was
dealt in detail in [10] (see [4, 5, 9, 18]). We intend to publish this paper only as a
short note.

Motivated by Shanmuam et al. [20, 21], we now introduce the following:

Definition 2.1. For parameters range mentioned as in the operatorDm
λ (κ1, σ1; η, θ)f

and 0 ≤ γ, δ ≤ 1, a function f(z) ∈ A is said to be in Nm
λ (κ1, σ1; γ; δ; φ) if and

only if it satisfies the condition

(1−δ)z
1+γ (Dm

λ (κ1, σ1; η, θ)f(z))
′

[Dm
λ (κ1, σ1; η, θ)f(z)]

1+γ +δ

[
z (Dm

λ (κ1, σ1; η, θ)f(z))
′]′[

(Dm
λ (κ1, σ1; η, θ)f(z))

′]1+γ ≺ φ(z), ∀ z ∈ U.

(2.4)
where φ(z) is starlike symmetric with respect to horizontal axis and maps the unit
disc onto a right-half plane which has an expansion of the form

φ(z) = 1 + ψ1z + ψ2z
2 + ψ3z

3 + · · · , (ψ1 > 0; z ∈ U). (2.5)

Remark. The class Nm
λ (κ1, σ1; γ; δ; φ) would reduce to

Smλ (κ1, σ1; γ; δ; φ) =

{
f ∈ A :

z1+γDm
λ (κ1, σ1; η, θ)f ′(z)

[Dm
λ (κ1, σ1; η, θ)f(z)]

1+γ ≺ φ(z)

}
. (2.6)
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and

Cmλ (κ1, σ1; γ; δ; φ) =

{
f ∈ A :

[zDm
λ (κ1, σ1; η, θ)f ′(z)]

′

[Dm
λ (κ1, σ1; η, θ)f ′(z)]

1+γ ≺ φ(z)

}
(2.7)

by letting δ = 0 and δ = 1 in (2.4) respectively. Note that f(z) ∈ Cmλ (κ1, σ1; γ; δ; φ)
if and only if zf ′(z) ∈ Smλ (κ1, σ1; γ; δ; φ). Hence, the class Nm

λ (κ1, σ1; γ; δ; φ) is
same as famous Mocanu class which unifies two classes related by the Alexander
theorem.

Remark. We will now discuss the significance of the defined function class.

(1) Letting η = 0 = δ in (2.4), we get the class Bmλ (κ1, σ1; γ; φ) introduced and
studied by Selvaraj and Karthikeyan [19] whose analytic characterization is
given by

(Dm
λ (κ1, σ1)f(z))

′
(

z

Dm
λ (κ1, σ1)f(z)

)1+γ

≺ φ(z), ∀ z ∈ U,

where Dm
λ (κ1, σ1)f(z) = z +

∑∞
n=2

[
1 + (n− 1)λ

]m (κ1)n−1 ... (κr)n−1

(σ1)n−1 ... (σs)n−1

anz
n

(n−1)! .

In [19, Theorem 7], they obtained sufficient conditions for a normalized
analytic functions f to satisfy

q1(z) ≺ (Dm
λ (κ1, σ1)f(z))

′
(

z

Dm
λ (κ1, σ1)f(z)

)1+γ

≺ q2(z)

where q1 and q2 are given univalent functions in U with q1(0) = 1 and
q2(0) = 1.

(2) For the choice φ(z) = 1+z
1−z , δ = η = m = 0, r = 2, s = 1, κ1 = σ1, κ2 = 1,

the class Nm
λ (κ1, σ1; γ; δ; φ) reduces to N (γ) (0 < γ < 1) which is defined

by

Re

{
f
′
(z)

(
z

f(z)

)1+γ
}
> 0, ∀ z ∈ U

The class N (γ) was introduced and studied by Obradović [17], he called
this class to be non-Bazilević type. Obradović in [17] obtained the conditions
on γ or the radius of the disc, for which the class N (γ) would be nested
into the class of univalent functions or into the class of starlike functions.

(3) Similarly, φ(z) = 1+z
1−z , γ = η = m = 0, r = 2, s = 1, κ1 = σ1, κ2 = 1,

the class Nm
λ (κ1, σ1; γ; δ; φ) reduces to Mocanu’s δ-convex functions (see

[15]).

Further, various other new and well-known classes of univalent functions can be
obtained by specializing the parameter involved in the operator (2.2) and the general
function φ(z) (see[3, 7]).

We let F be the class of Carathéodory’s function (see [6]), a class of analytic
functions with normalization p(0) = 1 and which map the unit disc onto a right
half plane. Also, we let the class of starlike and convex functions by S∗ and C
respectively. We will need the following lemmas to establish our main results.

Lemma 2.1. [8, Theorem 1] If L(z) = 1 +
∞∑
r=1

`rz
r ∈ F , and ρ ∈ C, then

|`ε − ρ`r`ε−r| ≤ 2 max {1; |2ρ− 1|} ,
for all 1 ≤ r ≤ ε− 1.
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Note that the above results is generalization of the well-known results of Ma-
Minda [13, p. 162] and Livingston [12, Lemma 1].

3. Coefficient Inequalities

We will obtain the bounds for the initial coefficients and solution to the Fekete-
Szegö problem for f ∈ Nm

λ (κ1, σ1; γ; δ; φ).

Theorem 3.1. Let f(z) ∈ Nm
λ (κ1, σ1; γ; δ; φ) and 0 ≤ γ < 1, then we have

|a2| ≤
ψ1

|(1 + δ) (1− γ) Γ2|
(3.1)

|a3| ≤
ψ1

|(2− γ)(1 + 2δ)Γ3|
max

{
1;

∣∣∣∣ψ2

ψ1
+

(1 + 3δ)(γ + 1)(2− γ)ψ1

2(1 + δ)2(1− γ)2

∣∣∣∣} (3.2)

and for all ρ ∈ C

∣∣a3 − ρa2
2

∣∣ ≤ ψ1

|(2− γ)(1 + 2δ)Γ3|
max

{
1;

∣∣∣∣ψ2

ψ1
+

(1 + 3δ)(γ + 1)(2− γ)ψ1

2(1 + δ)2(1− γ)2

−ρψ1(1 + 2δ)(2− γ)Γ3

(1 + δ)2(1− γ)2Γ2
2

∣∣∣∣} . (3.3)

The inequalities are sharp.

Proof. As f(z) ∈ Nm
λ (κ1, σ1; γ; δ; φ), by (2.4), we have

(1−δ)z
1+γDm

λ (κ1, σ1; η, θ)f ′(z)

[Dm
λ (κ1, σ1; η, θ)f(z)]

1+γ +δ
[zDm

λ (κ1, σ1; η, θ)f ′(z)]
′

[Dm
λ (κ1, σ1; η, θ)f ′(z)]

1+γ = φ [w(z)] . (3.4)

For function ϑ of the form ϑ(z) = 1 +
∑∞
k=1 ϑnz

n ∈ F , the right side of (3.4) will
be of the form

φ[w(z)] = 1 +
ϑ1ψ1

2
z +

ψ1

2

[
ϑ2 −

ϑ2
1

2

(
1− ψ2

ψ1

)]
z2 + · · · . (3.5)

The left hand side of (3.4) will be of the form

(1− δ)z
1+γDm

λ (κ1, σ1; η, θ)f ′(z)

[Dm
λ (κ1, σ1; η, θ)f(z)]

1+γ + δ
[zDm

λ (κ1, σ1; η, θ)f ′(z)]
′

[Dm
λ (κ1, σ1; η, θ)f ′(z)]

1+γ

= 1 + (1 + δ) (1− γ) a2Γ2z + (2− γ)

[
a3(1 + 2δ)Γ3 −

(1 + 3δ)(γ + 1)a2
2Γ2

2

2

]
z2 + · · · .

(3.6)

From (3.6) and (3.5), we obtain

a2 =
ϑ1ψ1

2 (1 + δ) (1− γ) Γ2
(3.7)

and

a3 =
ψ1

2(2− γ)(1 + 2δ)Γ3

[
ϑ2 −

ϑ2
1

2

(
1− ψ2

ψ1
− (1 + 3δ)(γ + 1)(2− γ)ψ1

2(1 + δ)2(1− γ)2

)]
. (3.8)

Equation (3.1) can be obtained by applying |ϑ1| ≤ 2 ([16, p. 41]) in (3.7). Using
Lemma 2.1 in (3.8), we get (3.2).
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Now to prove (3.3), we consider∣∣a3 − ρa2
2

∣∣ =

∣∣∣∣∣ ψ1

2(2− γ)(1 + 2δ)Γ3

[
ϑ2 −

ϑ2
1

2

(
1− ψ2

ψ1
− (1 + 3δ)(γ + 1)(2− γ)ψ1

2(1 + δ)2(1− γ)2

)]

− ρϑ2
1ψ

2
1

4 (1 + δ)
2

(1− γ)
2

Γ2
2

∣∣∣∣∣
=

∣∣∣∣∣ ψ1

2(2− γ)(1 + 2δ)Γ3

[
ϑ2 −

ϑ2
1

2

(
1− ψ2

ψ1
− (1 + 3δ)(γ + 1)(2− γ)ψ1

2(1 + δ)2(1− γ)2

+
ρψ1(2− γ)(1 + 2δ)Γ3

(1 + δ)2(1− γ)2Γ2
2

)] ∣∣∣∣∣.
=

∣∣∣∣∣ ψ1

2(2− γ)(1 + 2δ)Γ3

[
ϑ2 −

ϑ2
1

2
+
ϑ2

1

2

(
ψ2

ψ1
+

(1 + 3δ)(γ + 1)(2− γ)ψ1

2(1 + δ)2(1− γ)2

−ρψ1(2− γ)(1 + 2δ)Γ3

(1 + δ)2(1− γ)2Γ2
2

)] ∣∣∣∣∣.
≤ ψ1

2 |(2− γ)(1 + 2δ)Γ3|

[
2 +
|ϑ1|2

2

(∣∣∣∣ψ2

ψ1
+

(1 + 3δ)(γ + 1)(2− γ)ψ1

2(1 + δ)2(1− γ)2

−ρψ1(2− γ)(1 + 2δ)Γ3

(1 + δ)2(1− γ)2Γ2
2

∣∣∣∣− 1

)]
. (3.9)

Denoting

B :=

∣∣∣∣ψ2

ψ1
+

(1 + 3δ)(γ + 1)(2− γ)ψ1

2(1 + δ)2(1− γ)2
− ρψ1(2− γ)(1 + 2δ)Γ3

(1 + δ)2(1− γ)2Γ2
2

∣∣∣∣ ,
if B ≤ 1, from (3.9) we obtain∣∣a3 − ρa2

2

∣∣ ≤ ψ1

|(2− γ)(1 + 2δ)Γ3|
. (3.10)

Further, if B ≥ 1 from (3.9) we deduce∣∣a3 − ρa2
2

∣∣ ≤ ψ1

|(2− γ)(1 + 2δ)Γ3|

(∣∣∣∣ψ2

ψ1
+

(1 + 3δ)(γ + 1)(2− γ)ψ1

2(1 + δ)2(1− γ)2
− ρψ1(1 + 2δ)(2− γ)Γ3

(1 + δ)2(1− γ)2Γ2
2

∣∣∣∣) .
(3.11)

An examination of the proof shows that the equality for (3.10) holds if ϑ1 = 0,

ϑ2 = 2. Equivalently, by Lemma 2.1 we have φ(z2) = φ2(z) =
1 + z2

1− z2
. Therefore,

the extremal function of the class Nm
λ (κ1, σ1; γ; δ; φ) is given by

(1− δ)z
1+γDm

λ (κ1, σ1; η, θ)f ′(z)

[Dm
λ (κ1, σ1; η, θ)f(z)]

1+γ + δ
[zDm

λ (κ1, σ1; η, θ)f ′(z)]
′

[Dm
λ (κ1, σ1; η, θ)f ′(z)]

1+γ = φ2(z2).

Similarly, the equality for (3.11) holds if ϑ2 = 2. Equivalently, by Lemma 2.1 we

have φ(z) = φ1(z) =
1 + z

1− z
. Therefore, the extremal function inNm

λ (κ1, σ1; γ; δ; φ)
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is given by

(1− δ)z
1+γDm

λ (κ1, σ1; η, θ)f ′(z)

[Dm
λ (κ1, σ1; η, θ)f(z)]

1+γ + δ
[zDm

λ (κ1, σ1; η, θ)f ′(z)]
′

[Dm
λ (κ1, σ1; η, θ)f ′(z)]

1+γ = φ1(z),

and the proof of the theorem is complete. �

Letting φ(z) = 1+z
1−z , δ = η = m = 0, r = 2, s = 1, κ1 = σ1, κ2 = 1 in Theorem

3.1, we get the following result.

Corollary 3.2. If f(z) ∈ N (γ)( see Remark2 (2)), then we have

|a2| ≤
2

|(1− γ)|
,

|a3| ≤
2

|(2− γ)|
max

{
1;

∣∣∣∣1 +
(γ + 1)(2− γ)

(1− γ)2

∣∣∣∣}
and for all ρ ∈ C

∣∣a3 − ρa2
2

∣∣ ≤ 2

|(2− γ)|
max

{
1;

∣∣∣∣1 +
(γ + 1)(2− γ)

(1− γ)2
− 2ρ(2− γ)

(1− γ)2

∣∣∣∣} .
Let δ = 1 in Theorem 3.1, we get the following.

Corollary 3.3. If f(z) ∈ Cmλ (κ1, σ1; γ; δ; φ)( see Remark2) and 0 ≤ γ < 1, then
we have

|a2| ≤
ψ1

2 |(1− γ) Γ2|
, |a3| ≤

ψ1

3 |(2− γ)Γ3|
max

{
1;

∣∣∣∣ψ2

ψ1
+

(γ + 1)(2− γ)ψ1

2(1− γ)2

∣∣∣∣}
and for all ρ ∈ C

∣∣a3 − ρa2
2

∣∣ ≤ ψ1

3 |(2− γ)Γ3|
max

{
1;

∣∣∣∣ψ2

ψ1
+

(γ + 1)(2− γ)ψ1

2(1− γ)2
− 3ρψ1(2− γ)

4(1− γ)2

∣∣∣∣} .
Letting δ = γ = η = m = 0, r = 2, s = 1, κ1 = σ1, and κ2 = 1 in Theorem 3.1,

we get the following result.

Corollary 3.4. [27, Theorem 3.1.] If f(z) = z + a2z
2 + a3z

3 + · · · ∈ S∗(ψ), then
for all ρ ∈ C we have∣∣a3 − ρa2

2

∣∣ ≤ ψ1

2
max

{
1;

∣∣∣∣ψ1 +
ψ2

ψ1
− 2ρψ1

∣∣∣∣} .
The inequality is sharp for the function f∗ given by

f∗(z) =


z exp

∫ z

0

φ(t)− 1

t
dt, if

∣∣∣ψ1 +
ψ2

ψ1
− 2ρψ1

∣∣∣ ≥ 1,

z exp

∫ z

0

φ(t2)− 1

t
dt, if

∣∣∣ψ1 +
ψ2

ψ1
− 2ρψ1

∣∣∣ ≤ 1.

(3.12)

Proof. In Theorem 3.1, taking δ = γ = η = m = 0, r = 2, s = 1, κ1 = σ1, and
κ2 = 1 , we get the inequality

∣∣a3 − ρa2
2

∣∣ ≤

ψ1

2
, if

∣∣∣ψ1 +
ψ2

ψ1
− 2ρψ1

∣∣∣ ≤ 1,

ψ1

2

∣∣∣∣ψ1 +
ψ2

ψ1
− 2ρψ1

∣∣∣∣ , if
∣∣∣ψ1 +

ψ2

ψ1
− 2ρψ1

∣∣∣ ≥ 1.
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Finally, following a similar technique to that for the sharpness of Theorem 3.1
of [27], we obtain (3.12). �

Letting ω = 0, δ = 1, r = 2, s = 1, κ1 = σ1, σ2 = q, m = η = 0, φ(z) =
(1 + z)/(1− z) and q → 1− in Theorem 3.1, we get

Corollary 3.5. If f(z) ∈ S∗, then the bounds of the initial coefficients of f are
given by

|a2| ≤ 2, |a3| ≤ 3.

and the Fekete-Szegö inequality for ρ ∈ C is given by∣∣a3 − ρa2
2

∣∣ ≤ max {1, |4ρ− 3|} .

4. Coefficient Estimates of f−1(z)

The inverse f−1, defined by f−1(f(z)) = z, z ∈ U and f(f−1(t)) = t, (|t| <
r; r ≥ 1/4). The coefficient inequalities of the inverse functions Nm

λ (κ1, σ1; γ; δ; φ)
are valid only for the functions which are univalent. From [11, Lemma 2.1.], for
f−1(t) = w +

∑∞
k=2 bkt

k, (|t| < r; r ≥ 1/4), we have

b2 = −a2, b3 = 2a2
2 − a3 and b3 − τb22 = 2a2

2 − a3 − τa2
2.

Taking modulus in the above equality and using the inequalities (3.1) and (3.3),
we get the following result.

Theorem 4.1. Let f ∈ Nm
λ (κ1, σ1; γ; δ; φ) and let f−1 be the inverse of f defined

by

f−1(t) = w +

∞∑
k=2

bkt
k, (|t| < r; r ≥ 1/4),

then we have

|b2| ≤
ψ1

|(1 + δ) (1− γ) Γ2|

and

|b3| ≤
ψ1

|(2− γ)Γ3|
max

{
1;

∣∣∣∣ψ2

ψ1
+

(1 + 3δ)(γ + 1)(2− γ)ψ1

2(1 + δ)2(1− γ)2
− 2ψ1(2− γ)Γ3

(1 + δ)2(1− γ)2Γ2
2

∣∣∣∣}
Also, for all τ ∈ C

∣∣b3 − τb22∣∣ ≤ ψ1

|(2− γ)Γ3|
max

{
1;

∣∣∣∣ψ2

ψ1
+

(1 + 3δ)(γ + 1)(2− γ)ψ1

2(1 + δ)2(1− γ)2

− (τ − 2)ψ1(2− γ)Γ3

(1 + δ)2(1− γ)2Γ2
2

∣∣∣∣} ,
where γ 6= 1.
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5. Logarithmic Coefficients for Functions Belonging to
Nm
λ (κ1, σ1; γ; δ; φ)

Logarithmic coefficients took the spotlight when Milin in [14] studied its proper-
ties which would imply the bounds of the Taylor coefficients of univalent functions.
For detailed study, refer to [1, 2].

If f is analytic in U, with f(z)
z 6= 0 for all z ∈ U, then the well-known logarithmic

coefficients cn := cn(f), n ∈ N, of f are given by

log
f(z)

z
= 2

∞∑
n=1

cnz
n, z ∈ U, log 1 = 0. (5.1)

Now we will add additional criterion to the class Nm
λ (κ1, σ1; γ; δ; φ), so that

logarithmic coefficients of Nm
λ (κ1, σ1; γ; δ; φ) is well-defined. That is, we let

LNm
λ (κ1, σ1; γ; δ; φ) = Nm

λ (κ1, σ1; γ; δ; φ)∩
{
f is analytic in U : f(z)

z 6= 0, z ∈ U
}

.

Note that for all functions LNm
λ (κ1, σ1; γ; δ; φ), the relation (5.1) is well-defined.

Theorem 5.1. If f(z) ∈ LNm
λ (κ1, σ1; γ; δ; φ) with the logarithmic coefficients

given by (5.1), then we have for γ 6= 1

|c1| ≤
ψ1

2 |(1 + δ) (1− γ) Γ2|
, (5.2)

|c2| ≤
ψ1

|(2− γ)Γ3|
max

{
1;

∣∣∣∣ψ2

ψ1
+

(1 + 3δ)(γ + 1)(2− γ)ψ1

2(1 + δ)2(1− γ)2
− ψ1(2− γ)Γ3

2(1 + δ)2(1− γ)2Γ2
2

∣∣∣∣} ,
(5.3)

and∣∣c2 − µc21∣∣ ≤ ψ1

|(2− γ)Γ3|
max

{
1;

∣∣∣∣ψ2

ψ1
+

(1 + 3δ)(γ + 1)(2− γ)ψ1

2(1 + δ)2(1− γ)2
− (1 + µ)ψ1(2− γ)Γ3

(1 + δ)2(1− γ)2Γ2
2

∣∣∣∣} .
(5.4)

Proof. From f(z) = z+
∑∞
n=2 anz

n and equating the first two coefficients of relation
(5.1), we get

c1 =
a2

2
, c2 =

1

2

(
a3 −

a2
2

2

)
.

Using (3.7)) and (3.8) in the above equation and applying Lemma 2.1, we obtain
(5.2) and (5.3). To obtain (5.4), consider∣∣c2 − µc21∣∣ =

1

2

[
a3 −

(1 + µ)

2
a2

2

]
.

Changing ρ = 1+µ
2 in (3.3), we get the desired result. �

6. Conclusions

Using the defined operator, we have defined a subclass of analytic functions
whose analytic characterization is associated with the class of non-Bazilevič func-
tions. Though one has to be content with the parameters involved, but it helps in
specializing most of the subclass of the univalent function theory. Some bounds of
the initial coefficients are our main results.

The defined class is not only new but the results obtained here is also new.
That is, for a class of non-Bazilevič functions only conditions for starlikeness or
univalence have been found but the coefficient bounds have not been established.
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NON-BAZILEVIČ FUNCTIONS INVOLVING THE GENERALIZED M-SERIES 25

[26] D. L. Suthar, F. Gidaf and M. Andualem, Certain properties of generalized M-series under

generalized fractional integral operators, J. Math. 2021, Art. ID 5527819, 10 pp.

[27] Z. H. Tu and L. Xiong, Unified solution of Fekete-Szegö problem for subclasses of starlike
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