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ABSTRACT: The main purpose of this current note is to introduce a Hypergeometric distribution series and obtain
necessary and sufficient conditions for this series belonging to the classes T (e, A) and C(ex, A).
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1. INTRODUCTION
Let A represent the class of functions f of the form

f(2)=z+> a2, (1.1)
n=2
which are analytic in the unit dics

D= {Z :zell and |Z| Sl} and satisfy the normalization

condition f (0) = f'(0)—1. Further, we denote by S the

subclass of A consisting of functions of the form (1.1)
which are univelant in D and further let T be the class of
S consisting of the functions of the form

f(z)=z+i|an|zn.
n=2

Consider T (&, 4) be the subclass of T consisting of the
functions satisfying the following condition

Re{ 4 (2) } >a, (1.3)
A2+ (1-2) T (2)

forall @ (0<a<1), 1 (0<A<]) forall zeD.
We also suppose that C(cx, A) be the subclass of T
consisting of the functions satisfying the following
condition

Re {M} >, 1.4)
')+ A1)

(1.2)

forall a (0<a<l), A (0<A<1) forall zeD.
Form (1.3) and (1.4) we can easly conclude that
f(2) eC(a,A) < zf'@) eT(a, A). (L5)

Both T(er,A) and C(a, A) are extensively studied by
Altinates and Owa[l] and certain conditions for
hypergeometric function and generalized Bessel functionf
for these classes were studied by Mostafa[2] and Porwal and
Dixit[3].

It is virtuous to note that T(0,) =T («x) be the class

starlike functions of order @ (0<a <1), and

C(0,) =C(«) be the class convex functions of order
a.
The hypergeometric distribution f (k, N, m) is defined

n m-n

k N -k
f(k,N,m):P(X:n):—( )((N) )
Note: Here N =0,1,2,...,min(k,m), N—k<m-n
and f (k, N,m)=0 if n>min(k,m) or N -k <m—n.

Now, we establish a power series whose coffecients are
probabiliteis of hypergeometric distribution

K(k,N,m,z) =z +ﬁi(';_1)(,ﬁ_r‘jﬂ)z”.

(1.6)

n=2

We note that, by ratio test, the radius of convergence of the
above series is infinity. Now, we introduce the series

K(k,N,m, z)=z—(Tl)i(ﬁ_l)(mzﬁ+l)z”-

m ) n=2

Motivated by results on connection between various
subclasses of analytic functions by using the hypergeometric
function by many authors particularly the authors (see[5-
10]), S.Porrwal [4] obtained the necessary and sufficient

conditions for a function F (M, z) defined by using the
poisson distribution belong to the class T(a,4) and
C(a, A) . In this article, we give the analogous conditions
for K(k,N,m,z) defied by the hypergeometric
distribution belong to the T (&, 4) and C(ex, A) .

To charactiese our main results, we will require the
following lemmas according to Altintas and Owa [1]

Lemma 1.1. The function f(z) definede by (1.2) in the
class T(ax, A) ifand only if

i[n—ﬂan—a+/1a]|an| <l-o
n=2

Lemma 1.2. The function f(z) definede by (1.2) in the
class C(a, A) ifand only if
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in[n—/lan—a+/1a]|an|gl—a

n=2

2. MAIN RESUTS
Theorem: The function K(k, N, m,z) is in the class
T(a, A) ifand only if

1

m[
Where

A= ()(3n)

and

K(l-ad)A+(1-a)B]<1-

3=2(1)(x0)
e
Proof. Since we have defined

K(k,N,m,z)=z—(Tl)i(ﬁl)(r“n:ﬂ)zn,

m ) n=2

according to the lemma (1.1), it is enough to show that

ﬁi[n—Aan—a+ﬂa](ﬁ_l)(:::+l) <l-c.

n=2

Now

L i[n—ﬂan—a+}ta](ﬁ_l)(,’::ﬁﬂ) =

%

ISSN 1013-5316; CODEN: SINTE 8

ci.Int.(Lahore),27(4),2989-2992, 2015

LS n-1a- 1)+ @) () (1)

n=2

30 g e ()|
Z(l o)( _1)(mn+1)}

Z(l— m(:g_l)}
:ga—a)(ﬁl)(w
_ki“—ﬂa)%(z—:l)}
Z(l ) _1)(.“%)}

- 23 ()
_<1—a>z<k><Nk>}

[(1 33 (5 )}
[ O
ol

k(l-aA)A+(@1-a)B]<1l-a.

—~

= 3z

~—"

—~

= 3z

~~—"

_|_

—

= 3z

N—

—~

= 3z

~—"

_|_

—

= 3z

N—"

—

= 3z

S~~—"
I

_I_

—~

= 3z

N—"

—~

= 3z

~—"

_|_

—

= 3Z

—"

I—‘sz

N—"

Where

A= Z( ) (nns)

and
(k) ( N—k

-3 ()()

Theorem:  The function K(k,N,m,z) is in the

C(a, A) ifand only if

1

")

l-¢,

[k(k-D)(A-al)A+k(B-2al—a)B+(1-a)C]

IAN ——~
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k! Nk
Z(l_ (k n— 2)|n|(mn2)j|

2(3 200 - a)m(g nk_l)}
Sa-a)z)

: k=2 (e
Zk(k—l)(l—ﬂa)m(m_n_z)}

where

A=Y (57)(0a)  B=Do(1)(1h) an

n=0 n=0

c=S (%)

Proof. We have defined

K(k’ N!m’ Z) =z _ﬁi(ﬁ—l)(rﬂ—:ﬁ-l)zn

n=2

-

8
1

—

= 3z

S

+

—

= 3z

S

+

—

= 3=z

S
1 T

according to the lemma (1.2), we shall show that

ii:n[n—/10m—05+/105](ﬁ_1)(m n+1) 1-a.

1%

Now

—

= 3z

S

+

—

= 3z

K(3-22a - a)Z(“)(mn-l)}
;a—a)(ﬁ)(::ﬁ)}
:k(k—l)(l—w)io( )Mk z)}
(-DE-22a- a)z(“)(m“)}
(La)é(ﬁ)(lﬂ}

[k(k-1)(1-a2) A+k(3-2a4 —)B + (1-)C]

S

i n[n—Aan— a+/10¢](n1)(2::+1)=

—_
3z

)=

. (1 i[(n ~)(n-2)A-Aa)](5,) (L)

+

—

= 3=z

S
I

S—"
\
N
11

—

= 3z

= 3z
N—

SN—
I

(n-DE-24a-a)](5,)(nks)

> A=) (5a)(na)

_1 (-2a)k! ]
- Z(k n+1)!(n— 3)|('“”*1)

/—\

_l_

—

| 3z

S

+

—

= 3Z

; M
N —

N 1 Z (3-21a—a)k! (mn+1) g

(M) (k-n+2))(n-2)! _a,
1 where
+m Z(l a)(ha) (2 n+1):| A:nz;‘(ﬁ )(hk,) 'B:nz;‘(ﬁ (R4, anc
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