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Abstract
In this paper we introduce a subclass of multivalent harmonic meromorphic functions defined
in the exterior of the unit disk by using generalize hypergeometric functions. We derived
sufficient coefficient conditions and shown to be also necessary for this subclass by putting
certain restrictions on the coefficients, distortion theorem, extreme points and other
interesting results are also investigated.
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1. Introduction

A continuous function ivuf +=  is a complex – valued harmonic function in a domain
CD Ì if both u and v  are real harmonic in D . We can write in any simply connected

domain D  , ghf += , where h and g are analytic in D .
Hengartner and Schober[3],considered harmonic sense preserving univalent mappings
defined on }1|:|{ >= zzU  that map ¥  to ¥  and represented by
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For qxbxqla b ,,;1;10,10,1
2
1,10),1(20 ¥<<=<£<£<£££-<£ rreandzkk i and

a  are real .
Furthermore, for real or complex numbers qaaa ,.....,, 21 and

),..,2,1,...;3,2,1,0(,.....,, 21 sjjs =---¹bbbb , we define the generalized hypergeometric

function  by

Where kx)( is the pochhammer symbol, defined in term of Gamma function G ,by
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Corresponding to a function p
sqp zzH =);,...,;,....,( 11, bbaam );,...,;,....,( 11 zsq bbaa

, we consider a linear operator );,...,;,...,( 11, zH sqp bbaam defined by the convolution
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For notational simplicity, we use shorter notation
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Thus, from(4) we deduce that after simple calculations, we obtain
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We note that the linear operator m
sqpH ,,  is closely related to the Choi-Saigo-Srivastava

Operator [2]. In view of relationship (5)for harmonic function ghf +=  given by (1),
we define the operator

).()()( ,,,,,, zgHzhHzfH sqpsqpsqp
mmm +=

We introduce the subclass ),,,( pkGOH lb consisting of all functions f satisfying
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.The special case of this class was studied by A.R.S Juma  et al.[5].Also the subclass of
Multivalent meromorphic harmonic functions with
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that satisfies(6) is denoted by ),,,( pkGOH lb  The particular case 0=l , 1=p  recently
is investigated by [4] for univalent harmonic functions defined in }.1|:|{ <= zzU .
We also note that the class of harmonic multivalent meromorphic functions have been
studied by O.P.Ahuja and J.M. Jahangiri [1].
In order to study the various properties of ),,,( pkGOH lb ) we need the following result
Due to O.P. Ahuja and J.M. Jahangiri[1].

Theorem 1: Let ghf +=  with h  and g  are given by (2). If
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Theorem 2: Let ghf +=  with h  and g  are given by (2).Furthermore ,let
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Proof : If the inequality (9) holds for coefficients of ghf +=  , then by (8), f  is sense
preserving and harmonic multivalent in U . Now we want to show that ),,,( pkGOf H lbÎ .
According to (6) we have
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and
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By using the fact apw >Re if and only if |,)1(|)1( wpwp -+>+- aa it is enough to
show that
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Theorem 3: Let ghf +=  with h  and g  are given by (2).Then ),,,( pkGOf H lbÎ  if and
only if
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Proof: The "if" part is clear, since ),,,,(),,,( pkGOpkGO HH lblb Ì for "only if" part we
show that ),,,( pkGOf H lbÏ if the inequality (10) does not hold. So, we must show that
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We note that the last inequality is negative for r sufficiently to 1 , then the inequality (10)
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Next we obtain the distortion bounds and extreme points.

Theorem 4:  (Distortion Bounds) : Let ),,,( pkGOf H lbÎ .Then
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The left hand inequality can be proved by using similar arguments.

Theorem 5: (Extreme point): The function )()()( zgzhzf += ),,,( pkGOH lbÎ if and

only if å Î+= -+-+-+-+ zzgTzhSzf pnpnpnpn )),()(()( 1111 U , 1³p                (12)
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