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The study introduced a generalized multiplier operator used as a tool to define and investigate a new class of function, TS
Qμ,λ,η

σ,ξ,ω,εðϖ, nÞ and its subclass TSQμ,λ,η
σ,ξ,ω,εðϖ, n ;MiÞ. Various properties of the class of functions were investigated. The results

extend some known results in literature.

1. Introduction and Preliminaries

Let

f zð Þ = z + 〠
∞

k=2
akz

k, ð1Þ

which are analytic in the open unit disk U = fz ∈ℂ : jzj < 1g
and normalized by f ð0Þ = 0 and f ′ð0Þ = 1 be denoted by S.

We denote by T the subclass of S which are normalized
univalent function of the form

f zð Þ = z − 〠
∞

k=2
akz

k, ak > 0, ð2Þ

in the open unit disk U. The function of the form (2) was
first introduced in [1].

1.1. Differential Operators (Multiplier Transformations). In
1975, Ruscheweyh with the use of convolution introduced
a differential operator Dn as a tool to investigate a certain
class of univalent functions. The continuous extension and
generalization of the tool have since then continue to gain
attention among the function theorists. The differential
operator and some of such extensions are discussed as
follows.

1.1.1. Ruscheweyh Differential Operator (1975). Let n ∈ℕ0
= f0, 1, 2,⋯g. The Ruscheweyh derivative of nth order
denoted by Rnf ðzÞ is defined by

Rnf zð Þ = z + 〠
∞

k=2
Bk nð Þakzk, ð3Þ

where

Bk = B n, kð Þ =
n + k − 1

n

 !
= n + 1ð Þ n + 2ð Þ⋯ n + k − 1ð Þ

k − 1ð Þ!

= n + 1ð Þ n + 2ð Þ⋯ n + k − 1ð Þ
k − 1ð Þ! = n + 1ð Þk−1

1ð Þk−1
:

ð4Þ

Hence,

B 0, kð Þ =
k − 1
0

 !
= n + 1ð Þk−1

1ð Þk−1
= 1: ð5Þ

So that R0 f ðzÞ is of the form (1).

1.1.2. Salagean Differential Operator (1983). Salagean
defined an operator Dn as follows.
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Let f ðzÞ ∈ A, the differential operator Dnf ðzÞ is defined
as

Dnf zð Þ = z + 〠
∞

k=2
knakz

k, n ∈ℕ0: ð6Þ

Since the introduction of differential operators in geo-
metric function theory by Ruscheweyh in [2] and Salagean
in [3], several attempts have been made to extend and gen-
eralize the operators by various authors and researchers in
the field. According to Aldawish et al. in [4], the differential
operator forms the link between function theory and math-
ematical physics. Perhaps, this is the reason why the study of
differential operators is growing interest in Geometric Func-
tions Theory and Application (GFTA). Some of the numer-
ous differential operators (multiplier transformations)
established by some authors are found in [5–11].

The Salagean differential operator (6) defined in [3]
appears to be the most famous and most referred to in
general.

1.2. A Generalized Multiplier Transformation. In this work, a
generalized operator is defined and used to investigate the

class TSQμ,λ,η
σ,ξ,ω,εðϖ, nÞ and its subclass TSQμ,λ,η

σ,ξ,ω,εðϖ, n ;MiÞ
with their geometric properties. The results improve some
existing results in literature as pointed out in the work.
The work was motivated by [12].

Let μ, λ, η, σ, ξ, ε ≥ 0 with ω > 0 such that ξ < ω and n ∈
ℕ0 =ℕ ∪ f0g. For f ∈ S, we define the following differential
operator as follows:

D0
μ,λ,η σ, ξ, ω, εð Þf zð Þ = f zð Þ, ð7Þ

D1
μ,λ,η σ, ξ, ω, εð Þf zð Þ = 1 − λ ω − ξð Þσ

μ + ω

� �
f zð Þ + λ ω − ξð Þσ

μ + ω
zf ′ zð Þ

+ η + ε

μ + ω
z2 f ′′ zð Þ,

ð8Þ

1 − λ ω − ξð Þσ
μ + ω

� �
f zð Þ = 1 − λ ω − ξð Þσ

μ + η

� �
z

+ 〠
∞

k=2
1 − λ ω − ξð Þσ

μ + ω

� �
akz

k,
ð9Þ

λ ω − ξð Þσ
μ + ω

� �
zf ′ zð Þ = λ ω − ξð Þσ

μ + ω

� �
z + 〠

∞

k=2
k

λ ω − ξð Þσ
μ + ω

� �
akz

k,

ð10Þ

η + ε

μ + ω

� �
z2 f ′′ zð Þ = 〠

∞

k=2

k k − 1ð Þ δ + εð Þ
μ + ω

� �
akz

k: ð11Þ

Substituting (9), (10), and (11) in (8), we have

Similarly,

Dn
μ,λ,η σ, ξ, ω, εð Þf zð Þ = z Dn−1

μ,λ,η σ, ξ, ω, εð Þf zð Þ
� �

: ð13Þ

Thus,

Dn
μ,λ,η σ, ξ, ω, εð Þf zð Þ = z

+ 〠
∞

k=2
1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �

μ + ω

� �n

akz
k:

ð14Þ

For convenience, for f ∈ A, we let

Dn
μ,λ,η σ, ξ, ω, εð Þf zð Þ = z + 〠

∞

k=2
Φ n, kð Þakzk, ð15Þ

where Φðn, kÞ = ð1 + ðk − 1Þ½λðω − ξÞσ + kðη + εÞ�/μ + ωÞn:

Similarly, if f ∈ T as defined in (2), then

Dn
μ,λ,η σ, ξ, ω, εð Þf zð Þ

= z − 〠
∞

k=2
1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �

μ + ω

� �n

akz
k,

ð16Þ

Dn
μ,λ,η σ, ξ, ω, εð Þf zð Þ = z − 〠

∞

k=2
Φ n, kð Þakzk, ð17Þ

where Φðn, kÞ = ð1 + ðk − 1Þ½λðω − ξÞσ + kðη + εÞ�/μ + ωÞn:
The operator defined in (14) reduces to (1) when n = 0.

Furthermore, it reduces to some existing operators in litera-
ture. Setting some parameters as follows:

(i) For λ = ω = 1 and σ = μ = ε = η = 0, we obtain the
Salagean operator in [3]

D1
μ,λ,η σ, ξ, ω, εð Þf zð Þ = z + 〠

∞

k=2
1 − λ ω − ξð Þσ

μ + ω
+ kλ ω − ξð Þσ

μ + ω
+ k k − 1ð Þ η + εð Þ

μ + ω

� 	
akz

k,

D1
μ,λ,η σ, ξ, ω, εð Þf zð Þ = z + 〠

∞

k=2
1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �

μ + ω

� �
akz

k:

ð12Þ
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(ii) When λ = 1, μ = 1, σ = 0, ω = 1, ε = 0, and η = 0, we
get the Uralegaddi and Somanatha differential
operator in [13]

(iii) The differential operator reduces to the Cho and
Kim operator in [10] with λ = 1, μ = 1, σ = 0, ε =
0, and η = 0

(iv) When μ = 0, ω = 1, σ = 0, ε = 0, and η = 0, we get
the Al-Oboudi differential operator in [14]

(v) When μ = 1, σ = 0, ε = 0, and η = 0, we get multi-
plier transformation in [9]

(vi) Suppose μ = 0, ω = 1, σ = 0, ε = 0, η = 0, and λ = α
+ δ/γ + ρ for α, δ, γ, ρ ≥ 0 and provided that γ + ρ
≠ 0, then (14) reduces to the Alamri and Darus
operator in [5]

(vii) When σ = 1 and ε = 0, we get the Amourah and
Darus differential operator in [7]

(viii) Let λ = β − ξ, σ = 1, ε = 0, and η = 0, we have the
Amourah and Yousef differential operator in [8]
provided β > ξ

In [15–17], the authors defined and studied different
classes of univalent functions. Motivated by the work of
Varma and Rosy in [12], we define the following class of uni-
valent functions.

Definition 1. Let ϖ ≥ 0, a function f defined by (2) belongs to

the class SQμ,λ,η
σ,ξ,ω,εðϖ, nÞ if it satisfies the following condition:

Re
Dn

μ,λ,η σ, ξ, ω, εð Þf zð Þ
z

( )

≥ ϖ Dn
μ,λ,η σ, ξ, ω, εð Þf zð Þ

h i
′ −

Dn
μ,λ,η σ, ξ, ω, εð Þf zð Þ

z










, ϖ ≥ 0:

ð18Þ

Investigation of univalent function is based on various
classes and their geometric properties some of which are
given in the following theorems and definitions.

Let T ∩ SQμ,λ,η
σ,ξ,ω,εðϖ, nÞ = TSQμ,λ,η

σ,ξ,ω,εðϖ, nÞ. The necessary

and sufficient condition for the functions in S to be in TS

Qμ,λ,η
σ,ξ,ω,εðϖ, nÞ is investigated.

Remark 2. Let TSQμ,λ,η
σ,ξ,ω,εðϖ, n ;MiÞ ⊂ SQμ,λ,η

σ,ξ,ω,εðϖ, nÞ. Then,

(i) SQμ,λ,η
σ,ξ,ω,εðϖ, 0Þ ≡ SDðαÞ and TSQμ,λ,η

σ,ξ,ω,εðϖ, 0 ;MiÞ ≡ T
SDðαÞ studied by both Varma and Rosy and [12, 18].
The class of functions investigated in the work general-
ized some known classes of functions in literature

(ii) Similar classes of functions were also investigated in
[19–21]

(iii) Different functions with finitely many fixed points
were also considered in [22–24]

2. Main Results

Theorem 3. A function f ðzÞ defined by (16) is said to be in

the class TSQμ,λ,η
σ,ξ,ω,εðϖ, nÞ if and only if

〠
∞

k=2
1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �

μ + ω

� �n

1 + ϖ k − 1ð Þ½ � akj j ≤ 1:

ð19Þ

Proof. Suppose f ðzÞ defined by (16) satisfies (19). Then,

Re
Dn
μ,λ,η σ, ξ, ω, εð Þf zð Þ

z

( )

− ϖ Dn
μ,λ,η σ, ξ, ω, εð Þf zð Þ

h i
′ −

Dn
μ,λ,η σ, ξ, ω, εð Þf zð Þ

z












= 1 − 1 − 〠
∞

k=2
Φ n, kð Þakzk−1

 !
−














− ϖ 1 − 〠
∞

k=2
kΦ n, kð Þakzk−1

 !
− 1 − 〠

∞

k=2
Φ n, kð Þakzk−1

 !












= 1 − 〠
∞

k=2
Φ n, kð Þakzk−1

 !












− ϖ 1 − 〠
∞

k=2
kΦ n, kð Þakzk−1 − 1 + 〠

∞

k=2
Φ n, kð Þakzk−1














= 1 − 〠
∞

k=2
Φ n, kð Þakzk−1














− ϖ 〠
∞

k=2
k − 1ð ÞΦ n, kð Þakzk−1












,  zj j = r < 1⇒ ≤1

− 〠
∞

k=2
Φ n, kð Þj j akj j − ϖ〠

∞

k=2
k − 1ð Þ Φ n, kð Þj j akj j = 1

− 〠
∞

k=2
Φ n, kð Þj j 1 + ϖ k − 1ð Þ½ � akj j ≥ 0:

ð20Þ

☐

Hence, f ∈ TSQμ,λ,η
σ,ξ,ω,εðϖ,MjÞ.

Conversely,

Re
Dn

μ,λ,η σ, ξ, ω, εð Þf zð Þ
z

( )

− ϖ Dn
μ,λ,η σ, ξ, ω, εð Þf zð Þ

h i
′ −

Dn
μ,λ,η σ, ξ, ω, εð Þf zð Þ

z










 > 0,

ð21Þ

which implies that Re f1 −∑∞
k=2jΦðn, kÞjjakjg − ϖ∑∞

k=2ðk − 1
ÞjΦðn, kÞjjakj > 0:
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Letting z take real values and as jzj⟶ 1, we get

1 − 〠
∞

k=2
Φ n, kð Þj j akj j − ϖ〠

∞

k=2
Φ n, kð Þj j k − 1ð Þ akj j ≥ 0, ð22Þ

which implies ∑∞
k=2jΦðn, kÞj½1 + ϖðk − 1Þ�jakj ≤ 1 following

(17).

Remark 4. For any function f ∈ SQμ,λ,η
σ,ξ,ω,εðϖ, nÞ,

ak ≤
1

1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �
/μ + ω

� �n 1 + ϖ k − 1ð Þ½ � , k ≥ 2:

ð23Þ

The equality holds for

f zð Þ = z − 〠
∞

k=2

1
1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �

/μ + ω
� �n 1 + ϖ k − 1ð Þ½ � z

k:

ð24Þ

The class is the generalization of the class TSDðαÞ inves-
tigated in [12, 18, 25].

Corollary 5. A function f ðzÞ defined by (16) belongs to the

class f ∈ SQμ,λ,η
σ,ξ,ω,εðϖ, 0Þ if

〠
∞

k=2
1 + ϖ k − 1ð Þ½ � akj j ≤ 1, ϖ ≥ 0: ð25Þ

The class SQμ,λ,η
σ,ξ,ω,εðϖ, 0Þ ≡ SDðαÞ was investigated in [12,

18, 25].

Remark 6. Let n = 0. Then, f ∈ SQμ,λ,η
σ,ξ,ω,εðϖ, 0Þ with

ak ≤
1

1 + ϖ k − 1ð Þ , k ≥ 2: ð26Þ

The equality holds for

f zð Þ = z − 〠
∞

k=2

1
1 + ϖ k − 1ð Þ z

k: ð27Þ

See [12, 18, 25] and the articles cited therein for details.

2.1. Subclass of Analytic Functions with Finitely Many Fixed
Coefficients. We now introduce the class of TSQμ,λ,η

σ,ξ,ω,εðϖ, n ;
MiÞ as a subclass of TSQμ,λ,η

σ,ξ,ω,εðϖ, nÞ with

f zð Þ = z − 〠
t

i=2

Mi

1 + i − 1ð Þ λ ω − ξð Þσ + i η + εð Þ� �
/μ + ω

� �n 1 + ϖ i − 1ð Þ½ � z
i

− 〠
∞

k=t+1
akz

k:

ð28Þ

In recent times, the authors in [12, 19–24, 26] have also
investigated classes of univalent functions with finitely many
fixed coefficients.

Theorem 7. A function f ðzÞ defined by (28) is said to be in

the class TSQμ,λ,η
σ,ξ,ω,εðϖ, n ;MiÞ if

〠
∞

k=t+1
1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �

μ + ω

� �n

1 + ϖ k − 1ð Þ½ �ak

≤ 1 − 〠
t

i=2
Mi,

ð29Þ

where ϖ ≥ 0, 0 ≤Mi ≤ 1, and 0 ≤ ∑t
i=2Mi ≤ 1.

Proof. Suppose f ∈ TSQμ,λ,η
σ,ξ,ω,εðϖ, n ;MiÞ. Then, from (23),

ai ≤
Mi

1 + i − 1ð Þ λ ω − ξð Þσ + j η + εð Þ� �
/μ + ω

� �n 1 + ϖ i − 1ð Þ½ � , 

i = 2, 3,⋯, t, 0 ≤Mi ≤ 1, 0 ≤ 〠
t

i=2
Mi ≤ 1, ð30Þ

which implies ∑t
i=2Mi +∑∞

k=j+1
ð1 + ðk − 1Þ½λðω − ξÞσ + kðη + εÞ�/μ + ωÞn½1 + ϖðk − 1Þ�ak ≤ 1
:

Conversely,

Re
Dn
μ,λ,η σ, ξ, ω, εð Þf zð Þ

z

( )

− ϖ Dn
μ,λ,η σ, ξ, ω, εð Þf zð Þ

h i
′ −

Dn
μ,λ,η σ, ξ, ω, εð Þf zð Þ

z












≥ 1 −
Dn
μ,λ,η σ, ξ, ω, εð Þf zð Þ

z
− 1












− ϖ Dn
μ,λ,η σ, ξ, ω, εð Þf zð Þ

h i
′ −

Dn
μ,λ,η σ, ξ, ω, εð Þf zð Þ

z












= 1 − 〠
∞

k=2
1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �

μ + ω

� �n

akj j

− ϖ〠
∞

k=2
1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �

μ + ω

� �n

k − 1ð Þ akj j

= 1 − 〠
t

i=2
1 + i − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �

μ + ω

� �n

1 + ϖ i − 1ð Þ½ � aj


 



− 〠
∞

k=i+1
1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �

μ + ω

� �n

1 + ϖ k − 1ð Þ½ � akj j = 1

− 〠
t

i=2
Mi − 〠

∞

k=i+1
1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �

μ + ω

� �n

1 + ϖ k − 1ð Þ½ � akj j ≥ 0,

ð31Þ

by (29) and (30). Thus, f ∈ TSQμ,λ,η
σ,ξ,ω,εðϖ, n ;MiÞ.
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The result is sharp for

f zð Þ = z − 〠
t

i=2

Mi

1 + i − 1ð Þ λ ω − ξð Þσ + j η + εð Þ� �
/μ + ω

� �n 1 + ϖ i − 1ð Þ½ � z
i

−
1 − ∑t

i=2Mj

� �
1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �

/μ + ω
� �n 1 + ϖ k − 1ð Þ½ � z

k:

ð32Þ

☐

Corollary 8. Let TSQμ,0,η
σ,ξ,ω,εðϖ, n ;MiÞ. Then,

ak ≤
1 − ∑t

i=2Mi

� �
1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �

/μ + ω
� �n 1 + ϖ k − 1ð Þ½ � , k ≥ t + 1:

ð33Þ

The result is sharp for f ðzÞ given by (32).

Corollary 9. For TSQμ,λ,η
σ,ξ,ω,εðϖ, 0 ;MiÞ,

ak ≤
1 −∑t

i=2Mi

1 + ϖ k − 1ð Þ½ � , k ≥ t + 1: ð34Þ

The result is sharp for f ðzÞ given by

f zð Þ = z − 〠
t

i=2

Mi

1 + ϖ i − 1ð Þ� z
i −

1 −∑t
i=2Mi

� �
1 + ϖ k − 1ð Þ zk, k ≥ 1:

ð35Þ

The class TSQμ,0,η
σ,ξ,ω,εðϖ, 0 ;MiÞ ≡ TSDðαÞ was investigated

in [12].

Theorem 10. The class TSQμ,λ,η
σ,ξ,ω,εðϖ, n ;MiÞ is convex.

Proof. Suppose there exist functions f , g ∈ TSQμ,λ,η
σ,ξ,ω,εðϖ, n ;

MiÞ such that

f zð Þ = z − 〠
t

i=2

Mi

1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �
/μ + ω

� �n 1 + ϖ k − 1ð Þ½ � z
i

− 〠
∞

i=t+1
akz

k,

ð36Þ

g zð Þ = z − 〠
t

i=2

Mi

1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �
/μ + ω

� �n 1 + ϖ k − 1ð Þ½ � z
i

− 〠
∞

i=t+1
bkz

k,

ð37Þ
where 0 ≤Mi ≤ 1 and 0 ≤∑t

i=2Mi ≤ 1. Then, let 0 ≤ ζ ≤ 1 and

h zð Þ = ζf zð Þ + 1 − ζð Þg zð Þ: ð38Þ

So that by substituting (36) and (37) in (38), we have

h zð Þ = z − 〠
∞

i=2

Mi

1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �
/μ + ω

� �n 1 + ϖ k − 1ð Þ½ � z
i

− 〠
∞

i=t+1
ζak + 1 − ζð Þbk½ �zk:

ð39Þ

Such that if ζ = 1 and ζ = 0, equation (39) reduces to (36)
and (37), respectively. Now,

〠
∞

k=i+1
1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �

μ + ω

� �n

1 + ϖ k − 1ð Þ½ � ζak + 1 − ζð Þbk½ �

= ζ 〠
∞

k=i+1
1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �

μ + ω

� �n

1 + ϖ k − 1ð Þ½ �ak

+ 1 − ζð Þ 〠
∞

k=i+1
1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �

μ + ω

� �n

1 + ϖ k − 1ð Þ½ �bk

≤ ζ 1 − 〠
t

i=2
Mi

 !
+ 1 − ζð Þ 1 − 〠

t

i=2
Mi

 !
= 1 − 〠

t

i=2
Mi:

ð40Þ

Thus, hðzÞ ∈ TSQμ,λ,η
σ,ξ,ω,εðϖ, n ;MiÞ: ☐

Theorem 11. Let

f t zð Þ = z − 〠
t

i=2

Mi

1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �
/μ + ω

� �n 1 + ϖ k − 1ð Þ½ � z
i,

f k zð Þ = z − 〠
t

i=2

Mi

1 + i − 1ð Þ λ ω − ξð Þσ + i η + εð Þ� �
/μ + ω

� �n 1 + ϖ i − 1ð Þ½ � z
i

− 〠
∞

k=t+1

1 −∑t
k=2Mi

� �
1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �

/μ + ω
� �n 1 + ϖ k − 1ð Þ½ � z

k,

 k ≥ i + 1: ð41Þ

Then, f ∈ TSQμ,λ,η
σ,ξ,ω,εðϖ, n ;MiÞ if and only if f can be

expressed in the form

f zð Þ = 〠
∞

k=t
ζk f k zð Þ, ð42Þ

where ζk ≥ 0 with k ≥ t and ∑∞
k=tζk f kðzÞ = 1.

Proof. If f ∈ T can be expressed in form of (42). Then,

f zð Þ = z − 〠
t

i=2

Mi

1 + i − 1ð Þ λ ω − ξð Þσ + i η + εð Þ� �
/μ + ω

� �n 1 + ϖ i − 1ð Þ½ � z
i

− 〠
∞

k=t+1

ζk 1 − ∑t
k=2Mi

� �
1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �

/μ + ω
� �n 1 + ϖ k − 1ð Þ½ � z

k:

ð43Þ
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Now,

〠
∞

k=t+1
1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �

μ + ω

� �n

1 + ϖ k − 1ð Þ½ �

� ζk 1 − ∑t
k=2Mi

� �
1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �

/μ + ω
� �n 1 + ϖ k − 1ð Þ½ �

( )

= 〠
∞

k=t+1
ζk 1 − 〠

t

k=2
Mi

" #
= 1 − 〠

t

k=2
Mi

" #
〠
∞

k=t+1
ζk

= 1 − 〠
t

k=2
Mi

" #
1 − ζkð Þ ≤ 1 − 〠

t

k=2
Mi,

ð44Þ

which implies f ∈ TSQμ,λ,η
σ,ξ,ω,εðϖ, n ;MiÞ:

Conversely, for k ≥ t + 1, set

ζk =
1 + k − 1ð Þ λ ω − ξð Þσ + k η + εð Þ� �

/μ + ω
� �n 1 + ϖ k − 1ð Þ½ �ak

1 −∑∞
i=2Mi

, k ≥ t + 1,

ð45Þ

ζt = 1 − 〠
∞

k=t+1
ζk: ð46Þ

Then, f can be represented as f ðzÞ =∑∞
k=tζk f kðzÞ. ☐

3. Conclusion

In this work, a generalized multiplier operator was defined
and used to define a class of univalent function. Geometric

properties of the class TSQμ,λ,η
σ,ξ,ω,εðϖ, nÞ and its subclass TS

Qμ,λ,η
σ,ξ,ω,εðϖ, n ;MiÞ were investigated. The results obtained

are the generalization of many known results in literature.
See [12, 18–21].
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