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Abstract. A family of harmonic starlike functions of complex order in the unit disc has been
introduced and investigated by S.A. Halim and A. Janteng [Harmonic functions starlike of complex
order, Proc. Int. Symp. on New Development of Geometric function Theory and its Applications,
(2008), 132–140]. In this paper we consider a subclass consisting of harmonic parabolic starlike
functions of complex order involving special functions and obtain coefficient conditions, extreme
points and a growth result.

1. Introduction

Let H denote the family of harmonic functions f = h + g that are orientation
preserving and univalent in the open disc 4 = {z : |z| < 1} with h and g given by

h(z) = z +
∞∑

n=2
anzn, g(z) =

∞∑
n=1

bnzn, |b1| < 1. (1.1)

We note that the familyH of orientation preserving, normalized harmonic univalent
functions reduces to the well known class S of normalized univalent functions if the
co-analytic part of f is identically zero, i.e. g ≡ 0. Also, we denote by H the
subfamily of H consisting of harmonic functions f = h + g of the form

h(z) = z −
∞∑

n=2
|an|zn, g(z) =

∞∑
n=1

|bn|zn, |b1| < 1. (1.2)

The seminal work of Clunie and Sheil-Small [2] on harmonic mappings gave rise
to many studies of subclasses of complex-valued harmonic univalent functions. In
particular, Silverman [18], Jahangiri [7] Rosy et al. [17], Halim and Janteng [6]
and others (see [10,11,12]) have investigated properties of various subclasses of H
related to harmonic starlike functions.
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The Hadamard product (or convolution) of two power series

φ(z) = z +
∞∑

n=2
φnzn (1.3)

and
ψ(z) = z +

∞∑
n=2

ψnzn (1.4)

in S is defined (as usual) by

(φ ∗ ψ)(z) = φ(z) ∗ ψ(z) = z +
∞∑

n=2
φnψnzn. (1.5)

For positive real values of α1, . . . , αl and β1, . . . , βm (βj 6= 0,−1, . . . ; j =
1, 2, . . . ,m) the generalized hypergeometric function lFm(z) is defined by

lFm(z) ≡ lFm(α1, . . . αl; β1, . . . , βm; z) :=
∞∑

n=0

(α1)n . . . (αl)n

(β1)n . . . (βm)n

zn

n!
(1.6)

(l ≤ m + 1; l,m ∈ N0 := N ∪ {0}; z ∈ ∆),

where N denotes the set of all positive integers and (a)n is the Pochhammer symbol
defined by

(a)n =
{

1, n = 0
a(a + 1)(a + 2) . . . (a + n− 1), n ∈ N .

(1.7)

The notation lFm is quite useful for representing many well-known functions such
as the exponential, the Binomial, the Bessel and Laguerre polynomial. Let

H[α1, . . . αl;β1, . . . , βm] : S → S
be a linear operator defined by

H[α1, . . . αl; β1, . . . , βm]φ(z) = H l
m[α1]φ(z)

:= z lFm(α1, α2, . . . αl;β1, β2 . . . , βm; z) ∗ φ(z)

= z +
∞∑

n=2
ωn(α1; l; m) φnzn, (1.8)

where

ωn(α1; l; m) =
(α1)n−1 . . . (αl)n−1

(β1)n−1 . . . (βm)n−1

1
(n− 1)!

. (1.9)

It follows from (1.8) that

H1
0 [1]φ(z) = φ(z),H1

0 [2]φ(z) = zφ′(z).

The linear operator H l
m[α1] is the Dziok-Srivastava operator (see [4]) which was

subsequently extended by Dziok and Raina [3] by using the Wright generalized
hypergeometric function. Recently Srivastava et al. [19] defined the linear operator
Lτ,α1

λ,l,m as follows:

L0
λ,α1

φ(z) = φ(z),

L1,α1
λ,l,mφ(z) = (1− λ)H l

m[α1]φ(z) + λz(H l
m[α1]φ(z))′ = Lα1

λ,l,mφ(z), (λ ≥ 0),
(1.10)

L2,α1
λ,l,mφ(z) = Lα1

λ,l,m(L1,α1
λ,l,mφ(z)) (1.11)
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and in general,

Lτ,α1
λ,l,mφ(z) = Lα1

λ,l,m(Lτ−1,α1
λ,l,m φ(z)), (l ≤ m+1; l,m ∈ N0 = N∪{0}; z ∈ ∆). (1.12)

If the function φ(z) is given by (1.3), then we see from (1.8), (1.9), (1.10) and (1.12)
that

Lτ,α1
λ,l,mφ(z) := z +

∞∑
n=2

ωτ
n(α1; λ; l; m) φn zn, (1.13)

where

ωτ
n(α1; λ; l; m) =

(
(α1)n−1 . . . (αl)n−1

(β1)n−1 . . . (βm)n−1

[1 + λ(n− 1)]
(n− 1)!

)τ

, (n ∈ N \ {1}, τ ∈ N0)

(1.14)
unless otherwise stated. We note that when τ = 1 and λ = 0 the linear operator
Lτ,α1

λ,l,m would reduce to the familiar Dziok-Srivastava linear operator [4], includes (as
its special cases) various other linear operators introduced and studied by Carlson
and Shaffer [1], Owa [14] and Ruscheweyh [16].

In view of the relationship (1.14) and the linear operator (1.13) for the har-
monic function f = h+g given by (1.1), Murugusundaramoorthy et al. [11,12] have
defined the operator

Lτ,α1
λ,l,mf(z) = Lτ,α1

λ,l,mh(z) + Lτ,α1
λ,l,mg(z), (1.15)

and studied the subclass of H in terms of this operator.
Goodman [5] introduced two interesting subclasses of S, namely uniformly

convex functions (UCV) and uniformly starlike functions (UST ), and Ronning [15]
introduced a subclass of starlike functions Sp corresponding to the class UCV. In
order to consider extension of the class Sp, we study in this note the class of
harmonic starlike functions of complex order based on the earlier works of Nasr
and Aouf [13] and Halim and Janteng [6].

For 0 ≤ α < 1, b, a non-zero complex number with |b| < 1, we let
HLτ,α1

λ,l,m(b, γ, α) be the subclass of H consisting of harmonic functions f = h + g

where h and g are of the form (1.1), satisfying

<(w(z)) = <
(
1 +

1
b

(
(1 + eiγ)

z(Lτ,α1
λ,l,mh(z))′ − z(Lτ,α1

λ,l,mg(z))′

Lτ,α1
λ,l,mh(z) + Lτ,α1

λ,l,mg(z)
− eiγ − 1

))
> α,

(1.16)
z ∈ 4, and for all real γ. We also let HLτ,α1

λ,l,m(b, γ, α) = HLτ,α1
λ,l,m(b, γ, α) ∩H.

Remark. With the above conditions, if we choose γ = 0, we can define
the generalized class of harmonic starlike functions of complex order satisfying the
condition

<(w(z)) = <
(
1 +

2
b

(z(Lτ,α1
λ,l,mh(z))′ − z(Lτ,α1

λ,l,mg(z))′

Lτ,α1
λ,l,mh(z) + Lτ,α1

λ,l,mg(z)
− 1

))
> α.

In this note we obtain sufficient coefficient conditions for harmonic functions
f = h + g of the form (1.1) to be in HLτ,α1

λ,l,m(b, γ, α). We also show that these
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conditions are necessary when f ∈ HLτ,α1

λ,l,m(b, γ, α). We also obtain extreme points
and growth results.

2. Main results

Theorem 1. Let f = h + g be given by (1.1). If
∞∑

n=2

[2n− 2 + (1− α)|b|]
(1− α)|b| |an|ωτ

n(α1; λ; l;m)

+
∞∑

n=1

[2n + 2− (1− α)|b|]
(1− α)|b| |bn|ωτ

n(α1; λ; l; m) ≤ 1 (2.1)

where a1 = 1, 0 ≤ α < 1 and b (|b| ≤ 1) is a non-zero complex number, then f is
harmonic univalent and orientation-preserving in 4 and f ∈ HLτ,α1

λ,l,m(b, γ, α).

Proof. First we establish that f is orientation preserving in 4. This is seen as
follows, on using (2.1):

|(Lτ,α1
λ,l,mh(z))′| ≥ 1−

∞∑
n=2

nωτ
n(α1; λ; l; m)|an|rn−1

> 1−
∞∑

n=2
nωτ

n(α1; λ; l; m)|an|

≥ 1−
∞∑

n=2

[
2n−2+(1−α)|b|

(1−α)|b|
]
ωτ

n(α1; λ; l; m)|an|

≥
∞∑

n=1

[
2n+2−(1−α)|b|

(1−α)|b|
]
ωτ

n(α1; λ; l; m)|bn|

≥
∞∑

n=1
nωτ

n(α1;λ; l;m)|bn|

≥
∞∑

n=1
nωτ

n(α1;λ; l;m)|bn|rn−1 ≥ |(Lα1
λ,l,mg(z))′|.

To show that f is univalent in 4, we show that f(z1) 6= f(z2) when z1 6= z2.
Suppose z1, z2 ∈ 4 so that z1 6= z2. Since the unit disc 4 is simply connected and
convex, we then have z(t) = (1− t)z1 + tz2 in D where 0 ≤ t ≤ 1. Then we write

Lτ,α1
λ,l,mf(z2)− Lτ,α1

λ,l,mf(z1)

=
∫ 1

0

[(z2 − z1)(Lτ,α1
λ,l,mh(z(t))′) + (z2 − z1)(Lτ,α1

λ,l,mg(z(t))′)] dt.

Since z2− z1 6= 0, dividing throughout by z2− z1 and taking only the real parts we
obtain

<
(Lτ,α1

λ,l,mf(z2)− Lτ,α1
λ,l,mf(z1)

z2 − z1

)

=
∫ 1

0

<[(Lτ,α1
λ,l,mh(z(t)))′ +

(z2 − z1)
z2 − z1

(Lτ,α1
λ,l,mg(z(t)))′] dt

>

∫ 1

0

[<(Lτ,α1
λ,l,mh(z(t)))′ − |(Lτ,α1

λ,l,mg(z(t)))′|] dt. (2.2)
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On the other hand,

<(Lτ,α1
λ,l,mh(z(t)))′ − |(Lτ,α1

λ,l,mg(z(t)))′|

≥ <(Lτ,α1
λ,l,mh(z(t)))′ −

∞∑
n=1

nωτ
n(α1; λ; l; m)|bn|

≥ 1−
∞∑

n=2
nωτ

n(α1; λ; l; m)|an| −
∞∑

n=1
nωτ

n(α1; λ; l; m)|bn|

≥ 1−
∞∑

n=2

[
2n−2+(1−α)|b|

(1−α)|b|
]
ωτ

n(α1; λ; l; m)|an|

−
∞∑

n=1

[
2n+2−(1−α)|b|

(1−α)|b|
]
ωτ

n(α1; λ; l;m)|bn|
≥ 0 by (2.1).

Therefore this together with inequality (2.2) implies the univalence of f .
Next we show that f ∈ HLτ,α1

λ,l,m(b, γ, α). To do so, we need to show that when
(2.1) holds, then (1.16) also holds true. Using the fact that <w(z) ≥ α if and only
if |1− α + w| ≥ |1 + α− w| for 0 ≤ α < 1 it suffices to show that

|(2b− αb− eiγ − 1)(Lτ,α1
λ,l,mh(z) + Lτ,α1

λ,l,mg(z))

+(1+eiγ)(z(Lτ,α1
λ,l,mh(z))′−(Lτ,α1

λ,l,mg(z))′)|−|(1+αb+eiγ)(Lτ,α1
λ,l,mh(z)+Lτ,α1

λ,l,mg(z))|
− (1 + eiγ)(z(Lτ,α1

λ,l,mh(z))′ − z(Lτ,α1
λ,l,mg(z))′)| ≥ 0

On substituting for (Lτ,α1
λ,l,mh(z)) and (Lτ,α1

λ,l,mg(z)) we obtain

|(2b− αb− (1 + eiγ))
[
z +

∞∑
n=2

ωτ
n(α1; λ; l; m)anzn +

∞∑
n=1

ωτ
n(α1; λ; l; m)bnzn

]

+ (1 + eiγ)
[
z +

∞∑
n=2

nωτ
n(α1; λ; l; m)anzn −

∞∑
n=1

nωτ
n(α1; λ; l; m)bnzn

]
|

− |(1 + αb + eiγ)
[
z +

∞∑
n=2

ωτ
n(α1;λ; l; m)anzn +

∞∑
n=1

ωτ
n(α1;λ; l;m)bnzn

]

− (1 + eiγ)
[
z +

∞∑
n=2

nωτ
n(α1; λ; l; m)anzn −

∞∑
n=1

nωτ
n(α1; λ; l; m)bnzn

]
|

≥ (2− α)|b||z| −
∞∑

n=2
|(2− α)b + (1 + eiγ)(n− 1)|ωτ

n(α1; λ; l; m)|an||z|n

−
∞∑

n=1
|(1 + eiγ)(n + 1)− (2− α)b|ωτ

n(α1; λ; l; m)|bn| |z|n

− α|b||z| −
∞∑

n=2
|(n− 1)(1 + eiγ)− αb|ωτ

n(α1; λ; l; m)|an| |z|n

−
∞∑

n=1
|(n + 1)(1 + eiγ) + αb|ωτ

n(α1; λ; l; m)|bn| |z|n

≥ 2(1− α)|b||z|{1−
∞∑

n=2

[
2[2n−2+(1−α)|b|]

2(1−α)|b| ωτ
n(α1; λ; l; m)|an|

]
}
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− 2(1− α)|b||z|
∞∑

n=1

[
2[2n+2−(1−α)|b|]

2(1−α)|b| ωτ
n(α1;λ; l;m)|bn|

]

≥ 0, by (2.1).

The function

f(z) = z +
∞∑

n=2

[
(1−α)|b|

[2n−2+(1−α)|b|]
]
xnzn +

∞∑
n=1

[
(1−α)|b|

[2n+2−(1−α)|b|]
]
ynzn,

where
∑∞

n=2 |xn|+
∑∞

n=1 |yn| = 1, shows that the coefficient bound given by (2.1)
is sharp.

The next theorem shows that condition (2.1) is necessary for f ∈ HLτ,α1

λ,l,m(b, γ, α).

Theorem 2. Let f = h + g be given by (1.2). Then f ∈ HLτ,α1

λ,l,m(b, γ, α) if
and only if
∞∑

n=1

[2n− 2 + (1− α)|b|]
(1− α)|b| ωτ

n(α1;λ; l;m)|an|

+
∞∑

n=1

[2n + 2− (1− α)|b|]
(1− α)|b| ωτ

n(α1; λ; l; m)|bn| ≤ 2 (2.3)

where a1 = 1, 0 ≤ α < 1, b is a non-zero complex number such that |b| < 1.

Proof. Since HLτ,α1

λ,l,m(b, γ, α) ⊂ HLτ,α1
λ,l,m(b, γ, α), the if part of the Theorem 2

follows from Theorem 1. To prove the only if part, we show that when (2.3) does
not hold then f is not in HLτ,α1

λ,l,m(b, γ, α).

First, if f ∈ HLτ,α1

λ,l,m(b, γ, α) then

<
(

1 +
1
b

(
(1 + eiγ)

z(Lτ,α1
λ,l,mh(z))′ − z(Lτ,α1

λ,l,mg(z))′

Lτ,α1
λ,l,mh(z) + Lτ,α1

λ,l,mg(z)
− (eiγ + 1)

))
− α

= <




(1− α)bz −
∞∑

n=2
[(1− α)b + (n− 1)(1 + eiγ)]ωτ

n(α1; λ; l; m)|an|zn

b

(
z −

∞∑
n=2

ωτ
n(α1;λ; l;m)|an|zn +

∞∑
n=1

ωτ
n(α1; λ; l; m)|bn|zn

)




−<




∞∑
n=1

[(n + 1)(1 + eiγ)− (1− α)b]ωτ
n(α1; λ; l; m)|bn|zn

b

(
z −

∞∑
n=2

ωτ
n(α1; λ; l;m)|an|zn +

∞∑
n=1

ωτ
n(α1;λ; l;m)|bn|zn

)




= <




(1− α)|b|2 −
∞∑

n=2
[(1− α)b + (n− 1)(1 + eiγ)]bωτ

n(α1; λ; l; m)|an|zn−1

|b|2
(

1−
∞∑

n=2
ωτ

n(α1;λ; l;m)|an|zn−1 + z
z

∞∑
n=1

ωτ
n(α1;λ; l;m)|bn|zn−1

)




−<




+ z
z

∞∑
n=1

[(n + 1)(1 + eiγ)− (1− α)b]bωτ
n(α1; λ; l; m)|bn|zn−1

|b|2(1−
∞∑

n=2
ωτ

n(α1; λ; l; m)|an|zn−1 + z
z

∞∑
n=1

ωτ
n(α1;λ; l; m)|bn|zn−1

)


 ≥ 0.
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The above condition need hold for all values of γ, |z| = r < 1 and any b such that
0 < |b| < 1. Choose γ = 0, b real and positive so that |b| = b and z = r < 1 on
positive real axis. Thus the above condition becomes

(1− α)|b|2 −
∞∑

n=2
[(2n− 2) + (1− α)b]|b|ωτ

n(α1; λ; l; m)|an|rn−1

|b|2
(

1−
∞∑

n=2
ωτ

n(α1;λ; l;m)|an|rn−1 +
∞∑

n=1
ωτ

n(α1; λ; l;m)|bn|rn−1

)

−

∞∑
n=1

[(2n + 2)− (1− α)b]|b|ωτ
n(α1;λ; l;m)|bn|rn−1

|b|2
(

1−
∞∑

n=2
ωτ

n(α1;λ; l;m)|an|rn−1 +
∞∑

n=1
ωτ

n(α1; λ; l; m)|bn|rn−1

) ≥ 0. (2.4)

We need to show that the numerator is positive since the denominator is positive.
The numerator is

(1− α)|b|2 − |b|
[ ∞∑

n=2
[(2n− 2) + (1− α)|b|] |an|ωτ

n(α1; λ; l; m)rn−1

−
∞∑

n=1
[(2n + 2)− (1− α)|b|] |bn|ωτ

n(α1; λ; l; m)rn−1

]

which is negative if condition (2.3) does not hold. Thus, there exist some point
z0 = r0 in (0, 1) and some real positive b for which the quotient in the above
inequalities are negative, which contradicts the condition that f ∈ HLτ,α1

λ,l,m(b, γ, α).
Hence the proof is complete.

Next, extreme points of the closed convex hull clcoHLτ,α1

λ,l,m(b, γ, α) of
HLτ,α1

λ,l,m(b, γ, α) are determined.

Theorem 3. f ∈ clcoHLτ,α1

λ,l,m(b, γ, α) if and only if

f(z) =
∞∑

n=1
(Xnhn + Yngn) (2.5)

where

h1(z) = z, hn(z) = z − (1− α)|b|
[2n− 2 + (1− α)|b|]ωτ

n(α1;λ; l; m)
zn, n = 2, 3, . . . ;

gn(z) = z +
(1− α)|b|

[2n + 2− (1− α)|b|]ωτ
n(α1; λ; l; m)

zn, n = 1, 2, . . . ;
∑∞

n=1(Xn + Yn) = 1, Xn ≥ 0 and Yn ≥ 0. In particular, the extreme points of
HLτ,α1

λ,l,m(b, γ, α) are {hn} and {gn}.
Proof. For functions f having the form (2.5), we have

f(z) =
∞∑

n=1
(Xnhn + Yngn)

=
∞∑

n=1
(Xn + Yn) z −

∞∑
n=2

(1− α)|b|
[2n− 2 + (1− α)|b|]ωτ

n(α1; λ; l; m)
Xnzn

+
∞∑

n=1

(1− α)|b|
[2n + 2− (1− α)|b|]ωτ

n(α1; λ; l; m)
Ynzn.
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Thus
∞∑

n=2

[2n− 2 + (1− α)|b|]ωτ
n(α1; λ; l; m)

(1− α)|b|
( (1− α)|b|

[2n− 2 + (1− α)|b|]ωτ
n(α1; λ; l; m)

)
Xn

+
∞∑

n=1

[2n + 2− (1− α)|b|]ωτ
n(α1; λ; l; m)

(1− α)|b|
( (1− α)|b|

[2n + 2− (1− α)|b|]ωτ
n(α1; λ; l; m)

)
Yn

=
∞∑

n=2
Xn +

∞∑
n=1

Yn = 1−X1 ≤ 1.

Therefore, f ∈ clcoHLτ,α1

λ,l,m(b, γ, α).

Conversely, suppose that f ∈ clcoHLτ,α1

λ,l,m(b, γ, α). Set

Xn =
2n− 2 + (1− α)|b|

(1− α)|b| |an|ωτ
n(α1; λ; l; m), n = 2, 3, . . . ,

and

Yn =
2n + 2− (1− α)|b|

(1− α)|b| |bn|ωτ
n(α1; λ; l; m), n = 1, 2, . . . ,

where
∑∞

n=1(Xn + Yn) = 1. Then

f(z) = z −
∞∑

n=2
anzn +

∞∑
n=1

bnzn

= z −
∞∑

n=2

(1− α)|b|
[2n− 2 + (1− α)|b|]ωτ

n(α1; λ; l; m)
Xnzn

+
∞∑

n=1

(1− α)|b|
[2n + 2− (1− α)|b|]ωτ

n(α1; λ; l; m)
Ynzn

= z −
∞∑

n=2
[Xn(hn(z)− z)] +

∞∑
n=1

[Yn(gn(z)− z)]

=
∞∑

n=1
(Xnhn + Yngn) .

From Theorem 2, we can deduce that 0 ≤ Xn ≤ 1, (n ≥ 2) and 0 ≤ Yn ≤ 1,
(n ≥ 1). We define X1 = 1 − ∑∞

n=2 Xn −
∑∞

n=1 Yn. Again from Theorem 2,
X1 ≥ 0. Therefore

∑∞
n=1 (Xnhn + Yngn) = f(z) as required in the theorem.

Theorem 4. If f ∈ HLτ,α1

λ,l,m(b, γ, α), then for |z| = r < 1,

|f(z)| ≤ (1 + b1)r +
( (1− α)|b|

[2 + (1− α)|b|]ωτ
2 (α1;λ; l;m)

− 4− (1− α)|b|
[2 + (1− α)|b|]ωτ

2 (α1;λ; l;m)
|b1|

)
r2

and

|f(z)| ≥ (1− b1)r −
( (1− α)|b|

[2 + (1− α)|b|]ωτ
2 (α1;λ; l;m)

− 4− (1− α)|b|
[2 + (1− α)|b|]ωτ

2 (α1;λ; l;m)
|b1|

)
r2
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Proof. Let f(z) ∈ HLτ,α1

λ,l,m(b, γ, α). On taking the absolute value of f , we have

|f(z)| ≤ (1 + |b1|)r +
∞∑

n=2
[|an|+ |bn|] ωτ

n(α1; λ; l; m))rn

≤ (1 + |b1|)r + r2
∞∑

n=2
(|an|+ |bn|)ωτ

n(α1; λ; l; m)

= (1 + |b1|)r +
(1− α)|b|r2

[2 + (1− α)|b|]ωτ
2 (α1; λ; l; m)

×
∞∑

n=2

(2 + (1− α)|b|
(1− α)|b| |an|+ 2 + (1− α)|b|

(1− α)|b| |bn|
)
ωτ

2 (α1; λ; l; m)

≤ (1 + |b1|)r +
(1− α)|b|r2

[2 + (1− α)|b|]ωτ
2 (α1; λ; l; m)

×
∞∑

n=2

(2n− 2 + (1− α)|b|
(1− α)|b| |an|+ 2n + 2− (1− α)|b|

(1− α)|b| |bn|
)
ωτ

n(α1; λ; l; m)

≤ (1 + |b1|)r +
(1− α)|b|

[2 + (1− α)|b|]ωτ
2 (α1; λ; l; m)

(
1− [4− (1− α)|b|]

(1− α)|b| |b1|
)
r2

≤ (1 + |b1|)r

+
( (1− α)|b|

[2 + (1− α)|b|]ωτ
2 (α1; λ; l; m)

− 4− (1− α)|b|
[2 + (1− α)|b|]ωτ

2 (α1; λ; l; m)
|b1|

)
r2

Similarly we can prove the other inequality. The result is sharp for the function

f(z) = z + |b1|z +
( (1− α)|b|

[2 + (1− α)|b|]ωτ
2 (α1;λ; l; m)

− 4− (1− α)|b|
[2 + (1− α)|b|]ωτ

2 (α1;λ; l; m)
|b1|

)
z2, |b1| ≤ (1− α)|b|

4− (1− α)|b| .

Concluding remarks. By choosing τ = 1; λ = 0 and specializing the param-
eters α1, l,m, the various results presented in this paper would provide interesting
analogous results for the class of harmonic functions those considered earlier in
[7–10,12,17,18]. In fact, by appropriately selecting these arbitrary sequences, the
results presented in this paper would find further applications for the class of har-
monic functions which would incorporate a generalized form of the Dziok-Srivastava
linear operator [4] involving the Hadamard product (or convolution) of the func-
tion in (1.1) with the Fox-Wright generalization lψm (see [3]) of the hypergeometric
function lFm. Theorems 1 to 4 would thus eventually lead us further to new results
for the class of functions (defined analogously to the class f ∈ HLτ,α1

λ,l,m(b, γ, α)), by
associating instead the FoxWright generalized hypergeometric function lψm. Fur-
ther, it is of interest to note that the results obtained in this paper yield various
results studied in the literature by taking γ = 0 with τ = 1; λ = 0. We choose to
skip further details in this regard.
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