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Abstract

Basic properties of probability with Poisson distribution is used in obtaining

the coefficient bound by subordination principle which is the fundamental

purpose of this work. A class of analytic function f : ξ → C with unit disc

ξ : {z ∈ C : |z| < 1} is established. Likewise known results of Fekete-Szegö

inequalities type and the second bound of Toeplitz determinant are obtained.

1 Introduction and Preliminaries

Let ξ = {z ∈ C : |z| < 1}. The class A consists of all analytic functions f : ξ → C
normalized by f(0) = f ′(0)− 1 = 0 is of the form

f(z) = z +
∞∑
k=2

akz
k, z ∈ ξ. (1.1)
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Let S denote the subclass of A consisting of univalent functions. Suppose Ω is

the class of analytic functions w : ξ → C with w(0) = 0 and |w(z)| < 1. Let the

functions f and g be analytic in ξ; we say that f is subordinate to g in ξ, written

as f(z) ≺ g(z) or simply f ≺ g, see details [6], if there is some function w ∈ Ω

such that f(z) = g(w(z)) for all z ∈ ξ. If g is univalent in ξ, then the following

relation follows f(z) ≺ g(z)⇔ f(0) = g(0) and f(ξ) ⊂ g(ξ).

Let ϕ(z) be an analytic and univalent function with positive real part in ξ

with ϕ(0) = 1; ϕ′(0) > 0 and ϕ(z) maps the unit disk ξ onto a region starlike

with respect to 1 and symmetric with respect to the real axis.

The familiar subclasses of S consisting of starlike and convex function is

represented as S∗ and K respectively.

Consider the convergent series
∑∞

k=0 ak of non-negative terms and let s denote

its sum:

s =
∞∑
k=0

ak, ak ≥ 0.

This defines a generalized discrete probability distribution whose probability mass

functions is given by p(k) = ak
S , k = 0, 1, 2, · · · ; the function p(k) is the

probability mass function because p(k) ≥ 0 and
∑

k p(k) = 1. Of interest is the

function φ defined by φ(z) =
∑∞

k=0 akz
k. Since

∑∞
k=0 ak is convergent, it follows

that φ is convergent for |z| < 1 and z = 1 see details [1,2,5] which investigated

generalized discrete probability distribution in conical domain. The power series,

whose coefficients are probabilities of the generalized distributions in relation to

(1.1) is of the form;

ν(z) = z +
∞∑
k=2

[1 + (k − 1)λ]
ak−1
s

zk, 0 ≤ λ < 1 z ∈ ξ (1.2)

A Toeplitz determinants is an upside down Hankel determinants, that is

Hankel determinants have constant entries along the reverse diagonal while

Toeplitz determinants have constant entries the diagonal.
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Thomas and Halim [3] introduced the symmetric Toeplitz determinant Tq(n)

for analytic function f(z) of the form f(z) = z+a2z
2+a3z

3+... defined as follows;

Tq(n) =

∣∣∣∣∣∣∣∣∣∣
an an+1 . . . an+q−1

an+1 an . . . an+q−2
...

...
...

...

an+q−1 an+q−2 . . . an

∣∣∣∣∣∣∣∣∣∣
(where n, q = 1, 2, 3, ...a1 = 1 for f(z) ∈ S).

In particular,

T2(2) =

∣∣∣∣∣a2 a3

a3 a2

∣∣∣∣∣ ,
T2(2) = |a23 − a22|

Definition 1. A function ν(z) ∈ A given by (2.1) is in the class S(β, λ, z) if it

satisfies the condition:

ν ′(z)

(
z

ν(z)

)β
≺ ϕ(z), (z ∈ ξ; 0 < β ≤ 1)

ϕ(z) = 1 +B1z +B2z
2 +B3z

3 + · · · , B1 > 0

Re(ϕ) > 0 and ν(z) as defined in (1.2).

In this work, the following Lemmas are employed

Lemma 1. If p(z) = 1 + p1z+ p2z
2 + · · · ∈ P , then the following shape inequality

holds:

|pk| ≤ 2, (n ∈ N). (1.3)

Lemma 2. [1, 2] If ω(z) = ω1z + ω2z
2 + · · · ∈ Ω, then

|w2 − tw2
1| ≤ max{1, |t|} (1.4)

for any complex number t. The result is sharp for the function w(z) = z or

w(z) = z2.
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Lemma 3. [3] If p(z) = 1 +
∑∞

n=1 pnz
n ∈ P, then

2p2 = p21 + x(4− p21) (1.5)

for some x, |x| ≤ 1 and

4p3 = p31 + 2p1(4− p21)x− p1(4− p21)x2 + 2(4− p21)(1− |x|2)ρ (1.6)

for some complex value ρ, |ρ| ≤ 1.

Lemma 4. Let the function P (z) = 1 + p1z + p2z
2 + · · · be a member of a class

S(α, λ, z). Then, |p2 − vp21| ≤ 2max {1, |2v − 1|}.

2 Coefficient Bounds

Theorem 2.1. If the function ν(z) ∈ S(β, λ, z), then∣∣∣∣a1s
∣∣∣∣ ≤ 2|B1|

(λ+ 1)(2− β)∣∣∣∣a2s
∣∣∣∣ ≤ |B1|(2 + 4Y )

(2λ+ 1)(3− β)

∣∣∣∣a3s
∣∣∣∣ ≤ 1

(1 + 3λ)(4− β)

(
2|B1|+ 4X + 8

(
|B3|+

β|B1|3(β + 1)(β − 4)

6(2− β)3
− |B1|2

(2− β)(3− β)
Y

))

where X =

(
2B2 −

B2
1(β

2−4β)
(2−β)(3−β)

)
and Y =

(
B2
B1
− B1(β2−3β)

2(2−β)2

)
.

Proof. For ν(z) ∈ S(β, λ, z) then there exist ω(z) called a Schwarz function with

ω(0) = 0 and |ω(z)| < 1 such that

ν ′(z)

(
z

ν(z)

)β
= ϕ(ω(z)). (2.1)
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Now, insert the values of ν(z) and ν ′(z) in (2.1) we have(
1 +

∞∑
k=2

k[1 + (k − 1)λ]
ak−1
s

zk−1
)(

1 +

∞∑
k=2

[1 + (k − 1)λ]
ak−1
s

zk−1
)−β

(2.2)

then (2.2) becomes(
1+2(λ+1)

a1
s
z+3(2λ+1)

a2
s
z2+4(3λ+1)

a3
s
z3+ · · ·

)(
1+(λ+1)

a1
s
z+(2λ+1)

a2
s
z2

+ (3λ+ 1)
a3
s
z3 + · · ·

)−β

(2.3)

simplifying

(
1 + (λ+ 1)a1s z + (2λ+ 1)a2s z

2 + (3λ+ 1)a3s z
3 + · · ·

)−β
further we

obtain,

1− β(λ+ 1)
a1
s
z +

(
β(β + 1)

2
(λ+ 1)2

a21
s2
− β(2λ+ 1)

a2
s

)
z2+(

−β(3λ+1)
a3
s

+β(β+1)[(λ+1)(2λ+1)]
a1a2
s2
−β(β + 1)(β + 2)

6
(λ+1)3

a31
s3

)
z3+· · ·

(2.4)

then (2.3) becomes

1 +

(
(λ+ 1)(2− β)

a1
s

)
z +

(
(λ+ 1)2

[
β(β + 1)

2
− 2β

]
a21
s2

+ (2λ+ 1)(3− β)
a2
s

)
z2

+

(
(3λ+1)(4−β)

a3
s

+(2λ+1)(λ+1)(β2−4β)
a1a2
s2

+(λ+1)3(β2+β)

(
1− (β + 2)

6

)
a31
s3

)
z3+· · ·

(2.5)

then

ϕ(ω(z)) = 1 + (B1w1)z + (B1w2 +B2w
2
1)z2 + (B1w3 + 2B2w1w2 +B3w

3
1)z3 + · · · (2.6)

Equating (2.5) and (2.6), compare the coefficient of z, z2 and z3, we get

a1
s

=
B1w1

(λ+ 1)(2− β)
(2.7)
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a2
s

=
B1

(2λ+ 1)(3− β)

[
w2 + Y w2

1

]
(2.8)

a3
s

=
1

(1 + 3λ)(4− β)

(
B1w3 +w1w2X +w3

1

(
B3 +

βB3
1(β + 1)(β − 4)

6(2− β)3
− B2

1

(2− β)(3− β)
Y

))

(2.9)

where X =

(
2B2 −

B2
1(β

2−4β)
(2−β)(3−β)

)
and Y =

(
B2
B1
− B1(β2−3β)

2(2−β)2

)
.

Theorem 2.2. Let 0 < β ≤ 1, |wn| = 2, |Bk| ≤ 2 and 0 ≤ λ < 1. If Kφ ∈

S(β, λ, z), where X =

(
2B2 −

B2
1(β

2−4β)
(2−β)(3−β)

)
and Y =

(
B2
B1
− B1(β2−3β)

2(2−β)2

)
, then∣∣∣∣a1s

∣∣∣∣ ≤ 2|B1|
(λ+ 1)(2− β)∣∣∣∣a2s

∣∣∣∣ ≤ |B1|(2 + 4Y )

(2λ+ 1)(3− β)

∣∣∣∣a3s
∣∣∣∣ ≤ 1

(1 + 3λ)(4− β)

(
2|B1|+ 4X + 8

(
|B3|+

β|B1|3(β + 1)(β − 4)

6(2− β)3
− |B1|2

(2− β)(3− β)
Y

))
.

Proof. From(2.7), (2.8) and (2.9), let |wn| = 2∣∣∣∣a1s
∣∣∣∣ ≤ 2|B1|

(λ+ 1)(2− β)
(2.10)∣∣∣∣a2s

∣∣∣∣ ≤ |B1|(2 + 4Y )

(2λ+ 1)(3− β)
(2.11)

∣∣∣∣a3s
∣∣∣∣ ≤ 1

(1 + 3λ)(4− β)

(
2|B1|+ 4X + 8

(
|B3|+

β|B1|3(β + 1)(β − 4)

6(2− β)3
− |B1|2

(2− β)(3− β)
Y

))

(2.12)

where X =

(
2B2 −

B2
1(β

2−4β)
(2−β)(3−β)

)
and Y =

(
B2
B1
− B1(β2−3β)

2(2−β)2

)
.
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Remark 1. If |Bn| ≤ 2, then using Lemma 1∣∣∣∣a1s
∣∣∣∣ ≤ 4

(λ+ 1)(2− β)
(2.13)

∣∣∣∣a2s
∣∣∣∣ ≤ 2(2 + 4Y )

(2λ+ 1)(3− β)
(2.14)

∣∣∣∣a3s
∣∣∣∣ ≤ 1

(1 + 3λ)(4− β)

(
4+4X+

(
1

4
+
β(β + 1)(β − 4)

6(2− β)3
− 1

2(2− β)(3− β)
Y

))
.

(2.15)

Theorem 2.3. Let the function P (z) = 1 + p1z + p2z
2 + · · · be a member of a

class S(α, λ, z). Then

∣∣∣∣w2−vw2
1

∣∣∣∣ ≤ 2B1

(2λ+ 1)(3− β)
max

{
1,

∣∣∣∣2µ(2λ+ 1)(3− β) +B1β(β − 3)(λ+ 1)2

(λ+ 1)2(2− β)2
−2B2 +B1

B1

∣∣∣∣}.

Proof. From (2.7) and (2.8), we need to show that

∣∣∣∣a2s −µa21s2 ∣∣∣∣ = |w2−vw2
1|. Using

Lemma 4,∣∣∣∣a2s −µa21s2
∣∣∣∣ =

∣∣∣∣ B1

(2λ+ 1)(3− β)

(
w2+

(
B2

B1
−B1(β

2 − 3β)

2(2− β)2

)
w2
1

)
− µB2

1w
2
1

(λ+ 1)2(2− β)2

∣∣∣∣
(2.16)

∣∣∣∣a2s − µa21s2
∣∣∣∣ =

B1

(2λ+ 1)(3− β)

∣∣∣∣∣w2 −

(
µB1(2λ+ 1)(3− β)

(λ+ 1)2(2− β)2
−
(
B2

B1
− B1(β2 − 3β)

2(2− β)2

))
w2

1

∣∣∣∣∣
(2.17)

v =
µB1(2λ+ 1)(3− β)

(λ+ 1)2(2− β)2
−
(
B2

B1
− B1β(β − 3)

2(2− β)2

)
(2.18)

∴

∣∣∣∣a2s − µa21s2
∣∣∣∣ =

B1

(2λ+ 1)(3− β)

∣∣∣∣w2 − vw2
1

∣∣∣∣
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hence∣∣∣∣w2−vw2
1

∣∣∣∣ ≤ 2B1

(2λ+ 1)(3− β)
max

{
1,

∣∣∣∣2µ(2λ+ 1)(3− β) +B1β(β − 3)(λ+ 1)2

(λ+ 1)2(2− β)2
−2B2 +B1

B1

∣∣∣∣}.
(2.19)

Theorem 2.4. Let ν(z) be of the form (1.2) belongs to the class S(α, λ, z). Then,∣∣∣∣a22s2 − a21
s2

∣∣∣∣ ≤ ∣∣∣∣ 4

(2λ+ 1)2(3− β)2
(B1 + 2B2)2

− 4B2
1

(2− β)2

(
1

(λ+ 1)2
+

4B2(β2 − 3β)

(2λ+ 1)2(3− β)2

)
− 4B3

1(β2 − 3β)

(2λ+ 1)2(2− β)3(3− β)2

(
2− B1(β2 − 3β)

(2− β)

)∣∣∣∣
0 ≤ λ < 1, 0 < β ≤ 1 and z ∈ ξ.

Proof. Using the coefficients in Theorem 2.1,
∣∣∣a22s2 − a21

s2

∣∣∣ becomes∣∣∣∣a22s2 − a21
s2

∣∣∣∣ =

∣∣∣∣ B2
1w

2
2

(2λ+ 1)2(3− β)2
+

2B1B2w
2
1w2

(2λ+ 1)2(3− β)2
− B3

1w
2
1w

2(β2 − 3β)

(2λ+ 1)2(2− β)2(3− β)2

+
B2

2w
4
1

(2λ+ 1)2(3− β)2
− B2

1B2w
4
1(β2 − 3β)

(2λ+ 1)2(2− β)2(3− β)2

+
B4

1w
4
1(β2 − 3β)2

4(2λ+ 1)2(2− β)4(3− β)2
− B2

1w
2
1

(λ+ 1)2(2− β)2

∣∣∣∣ (2.20)

using Lemma 3 in (2.20)∣∣∣∣a22s2 − a21
s2

∣∣∣∣ =

∣∣∣∣B2
1(w4

1 + 2w2
1xX + x2X2)

4(2λ+ 1)2(3− β)2
+

2B1B2w
2
1(w2

1 + (4− w2
1)x)

(2λ+ 1)2(3− β)2

− B3
1w

2
1(β2 − 3β)(w2

1 + (4− w2
1)x

2(2λ+ 1)2(2− β)2(3− β)2
+

B2
2w

4
1

(2λ+ 1)2(3− β)2

− B2
1B2w

4
1(β2 − 3β)

(2λ+ 1)2(2− β)2(3− β)2

+
B4

1w
4
1(β2 − 3β)2

4(2λ+ 1)2(2− β)4(3− β)2
− B2

1w
2
1

(λ+ 1)2(2− β)2

∣∣∣∣ (2.21)
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∣∣∣∣a22s2 − a21
s2

∣∣∣∣ =

∣∣∣∣ B2
1w

4
1

4(2λ+ 1)2(3− β)2
+

B2
1w

2
1xX

2(2λ+ 1)2(3− β)2
+

B2
1x

2X2

4(2λ+ 1)2(3− β)2

+
B1B2w

4
1

(2λ+ 1)2(3− β)2
+

4B1B2w
2
1x

(2λ+ 1)2(3− β)2
− B1B2w

4
1x

(2λ+ 1)2(3− β)2

− B3
1w

4
1(β2 − 3β)

2(2λ+ 1)2(2− β)3(3− β)2
− 2B3

1w
2
1(β2 − 3β)x

(2λ+ 1)2(2− β)3(3− β)2

+
B3

1w
4
1(β2 − 3β)x

2(2λ+ 1)2(2− β)3(3− β)2
+

B2
2w

4
1

(2λ+ 1)2(3− β)2

− B2
1B2w

4
1(β2 − 3β)

(2λ+ 1)2(2− β)3(2− β)2

+
B4

1w
4
1(β2 − 3β)2

4(2λ+ 1)2(2− β)4(3− β)2
− B2

1w
2
1

(λ+ 1)2(2− β)2

∣∣∣∣. (2.22)

We assume that X = (4− w2
1). Applying Triangular Inequality and let w1 = w,

∣∣∣∣a22s2 − a21
s2

∣∣∣∣ =

∣∣∣∣ B2
1w

4
1

4(2λ+ 1)2(3− β)2
+

B1B2w
4
1

(2λ+ 1)2(3− β)2
− B3

1w
4
1(β2 − 3β)

2(2λ+ 1)2(2− β)3(3− β)2

+
B2

2w
4
1

(2λ+ 1)2(3− β)2
− B2

1B2w
4
1(β2 − 3β)

(2λ+ 1)2(2− β)3(2− β)2

+
B4

1w
4
1(β2 − 3β)2

4(2λ+ 1)2(2− β)4(3− β)2
− B2

1w
2
1

(λ+ 1)2(2− β)2

+
B2

1w
2
1(4− w2

1)x

2(2λ+ 1)2(3− β)2
+

B2
1x

2(4− w2
1)2

4(2λ+ 1)2(3− β)2

+
4B1B2w

2
1x

(2λ+ 1)2(3− β)2
− B1B2w

4
1x

(2λ+ 1)2(3− β)2

− 2B3
1w

2
1x(β2 − 3β)

(2λ+ 1)2(2− β)3(3− β)2

+
B3

1w
4
1x(β2 − 3β)

2(2λ+ 1)2(2− β)4(3− β)2

∣∣∣∣ (2.23)
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∣∣∣∣a22s2 − a21
s2

∣∣∣∣ ≤ ∣∣∣∣ B2
1w

4
1

4(2λ+ 1)2(3− β)2
+

B1B2w
4
1

(2λ+ 1)2(3− β)2
− B3

1w
4
1(β2 − 3β)

2(2λ+ 1)2(2− β)3(3− β)2

+
B2

2w
4
1

(2λ+ 1)2(3− β)2
− B2

1B2w
4
1(β2 − 3β)

(2λ+ 1)2(2− β)3(2− β)2

+
B4

1w
4
1(β2 − 3β)2

4(2λ+ 1)2(2− β)4(3− β)2
− B2

1w
2
1

(λ+ 1)2(2− β)2

∣∣∣∣
+

2B2
1w

2
1|x|

(2λ+ 1)2(3− β)2
− B2

1w
4
1|x|

2(2λ+ 1)2(3− β)2
+

4B2
1 |x|2

(2λ+ 1)2(3− β)2

− 2B2
1w

2
1|x|2

(2λ+ 1)2(3− β)2
+

B2
1w

4
1|x|2

4(2λ+ 1)2(3− β)2
+

4B1B2w
2
1|x|

(2λ+ 1)2(3− β)2

− B1B2w
4
1|x|

(2λ+ 1)2(3− β)2
− 2B3

1w
2
1|x|(β2 − 3β)

(2λ+ 1)2(2− β)3(3− β)2

+
B3

1w
4
1|x|(β2 − 3β)

2(2λ+ 1)2(2− β)3(3− β)2
= υ(w, |x|). (2.24)

Differentiating υ(w, |x|) partially with respect to |x| and clearly ϕ′(|x|) > 0 on

[0, 1] which implies ϕ(|x|, w) ≤ ϕ(1, w)

∣∣∣∣a22s2 − a21
s2

∣∣∣∣ ≤ ∣∣∣∣ B2
1w

4
1

4(2λ+ 1)2(3− β)2
+

B1B2w
4
1

(2λ+ 1)2(3− β)2
− B3

1w
4
1(β2 − 3β)

2(2λ+ 1)2(2− β)3(3− β)2

+
B2

2w
4
1

(2λ+ 1)2(3− β)2
− B2

1B2w
4
1(β2 − 3β)

(2λ+ 1)2(2− β)3(2− β)2

+
B4

1w
4
1(β2 − 3β)2

4(2λ+ 1)2(2− β)4(3− β)2
− B2

1w
2
1

(λ+ 1)2(2− β)2

∣∣∣∣
+

2B2
1w

2
1

(2λ+ 1)2(3− β)2
− B2

1w
4
1

2(2λ+ 1)2(3− β)2
+

8B2
1 |x|

(2λ+ 1)2(3− β)2

− 4B2
1w

2
1|x|

(2λ+ 1)2(3− β)2
+

B2
1w

4
1|x|

2(2λ+ 1)2(3− β)2
+

4B1B2w
2
1

(2λ+ 1)2(3− β)2

− B1B2w
4
1

(2λ+ 1)2(3− β)2
− 2B3

1w
2
1(β2 − 3β)

(2λ+ 1)2(2− β)3(3− β)2

+
B3

1w
4
1(β2 − 3β)

2(2λ+ 1)2(2− β)3(3− β)2
(2.25)
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since |x| = 1 and w ∈ [0, 2], (2.25) becomes∣∣∣∣a22s2 − a21
s2

∣∣∣∣ ≤ ∣∣∣∣ B2
1w

4

4(2λ+ 1)2(3− β)2
+

B1B2w
4

(2λ+ 1)2(3− β)2
− B3

1w
4(β2 − 3β)

2(2λ+ 1)2(2− β)3(3− β)2

+
B2

2w
4

(2λ+ 1)2(3− β)2
− B2

1B2w
4(β2 − 3β)

(2λ+ 1)2(2− β)3(2− β)2

+
B4

1w
4(β2 − 3β)2

4(2λ+ 1)2(2− β)4(3− β)2
− B2

1w
2

(λ+ 1)2(2− β)2

∣∣∣∣
+

2B2
1w

2

(2λ+ 1)2(3− β)2
− B2

1w
4

2(2λ+ 1)2(3− β)2
+

8B2
1

(2λ+ 1)2(3− β)2

− 4B2
1w

2

(2λ+ 1)2(3− β)2
+

B2
1w

4

2(2λ+ 1)2(3− β)2
+

4B1B2w
2

(2λ+ 1)2(3− β)2

− B1B2w
4

(2λ+ 1)2(3− β)2
− 2B3

1w
2(β2 − 3β)

(2λ+ 1)2(2− β)3(3− β)2

+
B3

1w
4(β2 − 3β)

2(2λ+ 1)2(2− β)3(3− β)2
. (2.26)

Obtaining the maximum value for |T2(2)| at w[0, 2], i.e., w ≤ 2, we have∣∣∣∣a22s2 − a21
s2

∣∣∣∣ ≤ ∣∣∣∣ 4B2
1

(2λ+ 1)2(3− β)2
+

16B1B2

(2λ+ 1)2(3− β)2
− 8B3

1(β2 − 3β)

(2λ+ 1)2(2− β)3(3− β)2

+
16B2

2

(2λ+ 1)2(3− β)2
− 16B2

1B2(β
2 − 3β)

(2λ+ 1)2(2− β)2(3− β)2

− 4B2
1

(λ+ 1)2(2− β)2
+

4B4
1(β2 − 3β)2

(2λ+ 1)2(2− β)4(3− β)2

∣∣∣∣
+

8B2
1

(2λ+ 1)2(3− β)2
− 8B2

1

(2λ+ 1)2(3− β)2

+
8B2

1

(2λ+ 1)2(3− β)2
− 16B2

1

(2λ+ 1)2(3− β)2

+
8B2

1

(2λ+ 1)2(3− β)2
+

16B1B2

(2λ+ 1)2(3− β)2

− 16B1B2

(2λ+ 1)2(3− β)2
− 8B3

1(β2 − 3β)

(2λ+ 1)2(2− β)3(3− β)2

+
8B3

1(β2 − 3β)

(2λ+ 1)2(2− β)3(3− β)2
(2.27)
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∣∣∣∣a22s2 − a21
s2

∣∣∣∣ ≤ ∣∣∣∣ 4B2
1

(2λ+ 1)2(3− β)2
+

16B1B2

(2λ+ 1)2(3− β)2
− 8B3

1(β2 − 3β)

(2λ+ 1)2(2− β)3(3− β)2

+
16B2

2

(2λ+ 1)2(3− β)2
− 16B2

1B2(β
2 − 3β)

(2λ+ 1)2(2− β)2(3− β)2

− 4B2
1

(λ+ 1)2(2− β)2
+

4B4
1(β2 − 3β)2

(2λ+ 1)2(2− β)4(3− β)2

∣∣∣∣ (2.28)

∣∣∣∣a22s2 − a21
s2

∣∣∣∣ ≤ ∣∣∣∣ 4

(2λ+ 1)2(3− β)2
(B1 + 2B2)

2

− 4B2
1

(2− β)2

(
1

(λ+ 1)2
+

4B2(β
2 − 3β)

(2λ+ 1)2(3− β)2

)
− 4B3

1(β2 − 3β)

(2λ+ 1)2(2− β)3(3− β)2

(
2− B1(β

2 − 3β)

(2− β)

)∣∣∣∣. (2.29)

Remark 2. If λ = 1 and 0 < β ≤ 1, then by using Lemma 1,

∣∣∣∣a22s2 − a21
s2

∣∣∣∣ ≤ 17.7.

3 Conclusion

In this research we obtained the coefficient bounds which was used to derived

the Fekete-Szegö type inequality and second bound of Toeplitz determinant. All

results obtained in this research are new to the best of our knowledge.
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[5] Ş. Altinkaya and S. Yalçin, Poisson distribution series for certain subclasses of

starlike functions with negative coefficients, An. Univ. Oradea Fasc. Mat. 24(2)

(2017), 5-8.

[6] O. E. Opaleye, S. O. Fawale, P. O. Awoleye and P. O. Oyewo, Some geometry

properties of a class of analytic function with Gegenbauer polynomial, Global

Scientific Journals 10(3) (2022), 94-100.

This is an open access article distributed under the terms of the Creative Commons

Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted,

use, distribution and reproduction in any medium, or format for any purpose, even commercially

provided the work is properly cited.

Earthline J. Math. Sci. Vol. 9 No. 2 (2022), 265-277

https://doi.org/10.1007/s11785-018-0764-y

	Introduction and Preliminaries
	Coefficient Bounds
	Conclusion

