
Mathematical and Computer Modelling 54 (2011) 3189–3196

Contents lists available at SciVerse ScienceDirect

Mathematical and Computer Modelling

journal homepage: www.elsevier.com/locate/mcm

Subclasses of spirallike multivalent functions
Nantu Sarkar a, Pranay Goswami b,∗, Teodor Bulboacă c

a Department of Mathematics, Jadavpur University, Kolkata-700032, India
b Department of Mathematics, AMITY University Rajasthan, Jaipur-302002, India
c Faculty of Mathematics and Computer Science, Babeş-Bolyai University, 400084 Cluj-Napoca, Romania

a r t i c l e i n f o

Article history:
Received 24 February 2011
Received in revised form 5 August 2011
Accepted 8 August 2011

Keywords:
Multivalent functions
Subordination
Hadamard product
Dziok–Srivastava operator

a b s t r a c t

We studied convolution properties of spirallike, starlike and convex functions, and some
special cases of the main results are also pointed out. Further, we also obtained inclusion
and convolution properties for some new subclasses on p-valent functions defined by using
the Dziok–Srivastava operator.
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1. Introduction and preliminaries

Let Ap denote the class of functions of the form

f (z) = zp +

∞−
k=p+1

akzk, (p ∈ N = {1, 2, . . .}) , (1.1)

which are analytic and p-valent in the open unit disc U = {z ∈ C : |z| < 1}.
If f and g are analytic functions in U, we say that f is subordinate to g , written f (z) ≺ g(z), if there exists a Schwarz

functionw, which (by definition) is analytic in U withw(0) = 0, and |w(z)| < 1 for all z ∈ U, such that f (z) = g(w(z)), for
all z ∈ U. Furthermore, if the function g is univalent in U, then we have the following equivalence:

f (z) ≺ g(z) ⇔ f (0) = g(0) and f (U) ⊂ g(U).

We will define the following two subclasses of a multivalent function:

Definition 1.1. Let λ ∈ R with |λ| < π
2 , let p ∈ N, and let φ be a univalent function in the unit disc U with φ(0) = 1, such

that

Reφ(z) > 1 −
1
p
, z ∈ U. (1.2)

We define the classes Sλp (φ) and Cλp (φ) by

Sλp (φ) =


f ∈ Ap : eiλ

zf ′(z)
f (z)

≺ p (φ(z) cos λ+ i sin λ)
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