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Abstract
The object of this paper is to investigate some properties related to spiral likeness and uniformly convexity for
certain hyper geometric functions. Further , the convolution properties and the operators related are also

considered
Interdiction
Let T be the class of functions f (z) defined as :

f(z):z+ianz“ (1)

That analytic and univalent in the unit disk :
u={z:|7<1} Andlet:

g(z)=z—ianz”, a, 20

Which are analytic and univalent inU
A function f(z) belong to UCV ()
(uniformly convex class ) if :

Re{1+ al ”(Z)} > o2

f'(z) f'(z)
. Where f(2)eT
Furthermore a function f in T is said to be 4 —
Spiral-like function (SP(1)) if:

,Zeul<ax<l (3)

Re{ei”“ Zf(z)} soa<Z. @
f(2) 2
Consider  the hyper  geometric  function

5

a,b,c,d,e; . (5)
F,=F z[=3 (?)n(b)n(ch)n(i)n(i)n "
f,9.hk; 1= (1)n(9)n (M), (k) (1),

Many researchers have studied the various choices of
the parameters on hypergeometric functions like M.
K. Aouf, , H. M. [1], S. Ponnusamy[4], Ghaedi and S.
R H. M. Hossen and A Y [1] Srivastava and S. Owa.
Lashin Kulkarni [2]

2- Orders of Spiral
uniformly convexity:

likeness and

Then: b+c+d-1 a> 0 and > ab,c,d
Theorem 2.1 : If
a,1+3,b,c,d;
2
z;F, z

%,1+afb,1+afc,1+afd;
If : SP(1) belongs in
1“(1+a—b)1"(1+a—c)1"(1+a—d)l"(1+a—b—c—d)X
r+a)fl+a-b-c)rd+a-b-d)rd+a-c—d)

bed(2+a)(a-b-c)(a-b-d)(@a-c-d)secA <2
(l+a-b)l+a-c)l+a-d)I+a)a-b-c-d)a-h-c-d-1)
(10)
Proof : Let

Now define: [7]

a,1+3,b,c,d;
2
z.F, 1
%,1+a—b,1+a—c,1+a—d;
_T'l+a-br@d+a-c)yr(l+a-dyr(l+a-b-c-d)
r@+alrl+a-b-c)rd+a-b-d)yrl+a-c-d)
Re(b+c+d—-a-1)

Also we define :

@, =2 P =a@,, O
Is called

Gamma function . I Is called Pochhammer symbol
and (), Where In order to make our result we

need the following :a
If: SP(A) of the form (1) isin f(z) A function

i(l+ (n—1secA)|a,| <14 < % )

n=2
Theorem 2 [3]
If and only if : UCV («) of the form (2) isin f(z)
A function

S n(n(a +D)—a)a, <1. )

a,1+3,b,c,d;
2
z.F, z

%,1+a—b,1+a—c,1+a—d;

. @,0+9),0),0),0),
(%)n(na—b)"(1+a—c)n(1+a—d)n(1)n

_> @,,0+9), (), @), L

(%)H(1+a7b)"4(1+a—c)m(1+a—d)m( )

it

By Theorem 1 we want to show that :

(@),,@+39),,0),,0©,,0@,
(%) (@+a-b) (+a-c) (+a-d) @)

<1

3 (1+(n-1)sec 2)

,\/1\<£.
2

The left hand side of the last inequality is equal to :
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abcd 1+ 3) sec A
2 >

%(1+afb)(l+ a—c)@+a—d)
i (@a+l) (2+3) (b+D) (c+1) (d+1)
= (%+1)H (2+a-b) (2+a-c) (2+a-d) (1)

i (@), (@1+3), (), (c), (d), .
n:l( )n(1+a_b)n(l+a_c)n(l+a_d)n(l)n

N |

abcd 1+ 3) sec A
= 2 x

%(l+a—b)(1+a—c)(l+ a—d)

I'l+a-b)fl+a-c)l'l+a-d)['(a-b-c-d-1)
r2+al(a-b-cyr(a-b-d)ra-c-d)

1"(1+a—b)l"(1+a—c)l"(l+a—d)l"(1+a—b—c—d)_l
rg+a)fd+a—b—-c)yfr@+a—-b—-d)r@+a—c—d)
_1“(1+a—b)l“(1+a—c)l"(1+a—d)1"(1+a—b—c—d)><
CI@+a)(l+a-b—c)F(l+a-b-d)r(l+a—c—d)
bed(2+a)(a-b-c)a-b-d)(a-c-d)secd a1
(l+a-b)l+a-c)l+a-d)(l+a)(a-b-c-d)@a-h-c-d-1) '
Then by (10) we have the last expression bounded
above by 1.

Theorem 2.2 :

The function :

eUCV(a)
b,c,d >—1bcd <0,a>-2, Ifandonlyif

(a+1)(b+1)(c+1)(d +1)(%+)

(x+1) +

(1+%)(2+afb)(2+a7c)(2+afd)

(@+3) (a+2)(a-b-c-d-2)(a—b—-c—-d-3) N

(a-b-c-YH(a-b-d-Y(a—c—-d-1)
[@-b-c—d-D(@+D)@+a-b)@d+a—d)(a-b—c—d—-3)x
(a-b-c-d)(a-b-c-d-2)]l[bca((a-b-c)(a-b-c-d-1)x
(@-b-d)(a-b-d-1)(a-c-d)(a-c-d-1)]<0.(
11)

Proo_f :

a,1+3,b,c,d;
2

%,1+afb,1+afc,1+afd;

a
abcd 1+ —
( 2)

X

G)a+a-b)a+a-o@+a-d)

. (a+1)n,z<b+1)n,2(c+1)n,z(d+1)n,2(2+§)n,2
Zﬂ

"7+ 0)a(2+ab), (2+a—0), ;2 +a=0), M),
Our claim by Theorem 2,
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(@+1), ,(b+1D), ,(c+D), ,(d+D),, %
@+ Dn2(@+a-b), ,2+a—0),,

in[n(a +1)— ]

(2+g)n—2 ‘
@+a-—d), . ®., |
Let :
(n+2)°(@+)-(+2a=n+)*(a+) +(n+(a+2)+1.N
ow let :

A+a—b)@d+a—c)@+a—d)|
(2 + a)bcd ¥

IA

(@) () (@), (), @+ 2),

M(m,n) = .
(g)n(l+afb)n(l+.'slfc)n(leafd)n

@+, (b+1),(c+1),(d +1)n(2+%)n

M(m+1,n)= .

(1+%)n(2+afb)n(2+afc)n(2+a7d)n

Then:

S+ 2)? (@ +1) — (n + 2)a] MM L)

= @D

:i(n+1)w(a+l)+(a+2)x

n=0 (1)n

SM(mM+1L,n) &S M(@mM+1,n)

2 @®n 2 On+1
(a+)(b+D(Cc+1)d +1)(2+E)

=(ax+1) 2
(1+%)(2+a—b)(2+a—c)(2+a—d)

> (Tl;nz ERRCEE R M((lr)r]n++1in) +
.1l+a—-b)l+a—-c)@+a—d) i M (m,n)

(2+a)bcd = @O,

_TI'l+a-bIr+a-crl+a-d)I'(a-b-c-d-3) y
T@+a)l(a-b-c-Dr(a-b-d-Yr@a-c-d-1)

(a+D(@a+D)(b+D(c+1)(d+D(2+ g)

+
(1+%)(2+a—b)(2+a—c)(2+a—d)

Irl+a-b)'l+a-c)rl+a-d)ra-b-c-d-1)
r'2+a)l'(a-b-c)(a—b-d)'(a—c-d)

(@+3)+

l+a—-b)l+a—-c)(1+a—d) 9
(2+a)bcd

l“(1+a—b)l“(1+a—c)l"(l+a—d)l"(a—b—c—d+1)_1

r+al+a-b-c)rl+a-b-d)yri+a-c-d)

_TI'l+a-bIrl+a-c(l+a-d)I'(a-b-c-d-3) «
T@+al(a-b-c-Dr(a-b-d-Yr@a-c-d-1

(x+D(@+D)b+D(Cc+DHd +D(2+ %)

[ -+
(1+g)(2+a—b)(2+a—c)(2+a—d)

(a-b-c-d-2)(a-b-c-d-3)(a+2)
(a-b-c-D(a-b-d-D(@-c-d-1)
(a-b-c-d-3)(a-b-c-d)(@a-b-c-d-2)
bed §
(@-b-c-d-D(a+)(l+a-b(l+a-c)
(a-b-c)(a-b-c-Y(a-b-d)a-b-d-1)

(a+3)+
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(1+a-d) ]_(1+a—b)(1+a—c)(1+a—d)
(a-c-d)@a-c-d-1) (2+a)bcd '
Then the above expression is bounded above by :

(l+a—-b)@+a—c)@+a—d)| If and only if

(2+a)bcd
(11) holds .
3- Convolution Properties and Integral
Operator | :
Let hD)—1-Saz, analytic and univalent in U,
and let
a (12)
- (2, (0),(€), (d), @+ 3),
HIX]=>— 2 z",
n=0 (E)n(1+a—b)n(1+a—c)"(l+a—d)"
where :
a,1+%,b,c,d;
[X]: Z|,Zzeu

%,1+a—b,1+a—c,1+a—d;

defined as H[X ]*h(z) The Hadamard product
(13)

3 @),(0),(0), (), 1+,
H[X]*h(@Z)=1- 2 a,2".

Nzl(g)n(l+a—b)"(l+a—c)"(1+a—d)n(l)n
Theorem 3.1 : The Hadamard product
H[X ]*h(z) belongs to UCV ()

If and only if :
F(1+a—b)r(1+a—c)F(1+a—d)F(1+a—b—c—d)X
rd+arl+a-b-c)rl+a-b-d)rl+a-c-d)
{(a+D[bed (b+2)(c+1)(d +1)(g+2)(a—b—c)(a—b—c—1)
(a-b-d)(a-b-d-(a-c-d)a-c—-d-D]/[(1+a-c)
(1+a—b)(1+a—d)(1+g)(2+a—b)(2+a—c)(2+a—d)
(a-b-c-d)(a-b-c-d-D(a-b-c-d-2)]+1+[(2+a)(2+8a)
bed(a-b-c)a-b-d)@a-c-d)]/[(l+a-c)l+a-d)
(l+a-b)(L+a)a-b-c-d)(a-h-c-d-D]}<2 (14)
Proof : By definition of Hadamard product, we have:
(), (0), (), (@), @+2),

),d+a-b), (1+a—c),1+a—d),Q),

max{a,}ieN

2(H[X @) =2-3
N:l(

a,z

N | o

. (@)1 (0),,(€), (@), .04 ), n

a.z .

=27 N

@), arab),,0ra-0,,0ra-0),, 0,

Thus by making use of Theorem 2, it is enough to
show that :

(@0 2(0)1 20 (@), 05 D)o

(g)m(ua—b)n,l(na—c)n,l(ua—d)n,l(l)n,l

a,, <1

in(n(a +1)-a)

Thus ,the left hand side of the last expression is equal
to:

n+l
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‘ (@,0,0,(0),0+),
(n+)((n+Yez+)-a) a

(§>n(1+a—b)n<1+a—c>n(1+a—d>n(1)n

s

n

~

n=

, (2),,(0), (), (0), 1+ D),
=(a+D).n 2 a+
n=2 (E)n(1+a_b)n(1+a_c)n(1+a_d)n(1)nfl

a, +

n

. (2) (0), (©), (@), @+ 5),
(a+2)>

(§>n<1+a—b)n(1+a—c)n(1+a—d)n(1)n,1

. (a)nl(b)n(c>n(d>n(§+1>n

(%)n(1+a—b)n(1+a—c>n(1+a—d)n(l)n

a,

n

(a+D)bed (2+a)(@+1)(b+1)(c+1)(d +1)(%+ 2)

) (1+a—b)(1+a—c)(l+a—d)(1+g)(2+a—b)(2+a—c)(2+a—d)

X

(2+2),,(0+2)y4(c+2),, (0 +2),,(3+ ),

M

a, +

n=

IS

2+ 2s@+ab),,(Brac),,@+a-d),. 0,

(a+2)(a+2)bcd
l+a-b)l+a-c)l+a-d)
(@+2, 104D, 1(c +D),2(d+D), 12+ ),

M

a, +

L

n=:

§+1)H(2+ a-b),,(2+a-c),,2+a-d), @),

(a>m(b)n<c)n(d>n<1+§)n
a

),l+a-b),1+a-c),(1+a-d),@), '

D

~

n=

a
2

(e +Dbed (2+a)@+1)(b+1)(c+1)(d +1)(g+ 2)

X

) (1+a—b)(1+a—c)(l+a—d)(1+%)(2+a—b)(2+a—c)(2+a—d)

(@+2),(b+2),(c+2),(d +2)n(3+%)n

©
a

Z At

n=0

(g+2)n(3+afb)n(:';+afc)n(3+afd)n(l)n

(a+2)(a+2)bcd
@+a-b)l+a-c)l+a—d)

(a+1),(b+1),(c+1),(d +1)n(2+%)n

a1 T

n=0 (%+1)n2+afb)n(2+a—c)n(2+afd)n(l)nu

(e +Dbcd (2 + a)(@+ (b +1)(c+1)(d +1)(%+2)M
< X

. (1+a—b)(1+a—c)(1+a—d)(1+%)(2+a—b)(2+a—c)(2+a—d)

(@), (0), (), (), A+ )2,

Ca,
Yo@+a—b),@+ra—c),@A+a—d), @, }

M

a
1.(E

{r(uab)r(1+ac)r(1+ad)r(abcd3)}+

r@+alr@-b-c-Hr(a-b-d-Hr(@a-c-d-1
(2+ a)(2+a)bcdM

(l+a-b)@+a-c)(l+a-d)

T'l+a-b)rd+a-c)rl+a—-d)r(a—b-c-d-1)
r2+ayr(a-b-cyr(a-b-d)r(a-c-d)
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MI'@l+a-b)Il+a—-c)lQ+a—-d)['QA+a—-b—-c—d) 1
I'l+al'@l+a-b—-c)l@l+a—-b—-d)'A+a—-c—d))
Where M =max{a }_, andsince a, =1

Then the above inequality is less than or equal to 1 if
and only if the condition (14) holds.

Theorem 3.2 :
Let a,b,c,d>0anda>b+c+d—-2.
Then JZ z,F, (t)dt : Belongs to sp(2)If

r@+a-b)yrd+a-c)yr+a—-d) @+a—b—-c—d)
rl+ar@+a-b-c)yr@+a—-b-d) r@+a-c-—d))

2(sec2.—l)(%—1)(a—b)(a—c)(a—d)(2+a—b—c—d)
(@a-)b-Y(c-)d-YA+a-b-c)@l+a—-c—d)
& —1n(a-b)a—c)a—d)

[secA—

@A+ra—-b—c—d)

+ (secA —1) 2

@+a-b-d) (a1 —1(c - -1

. 15
=24 < = (15)
Proof : We can write ,

(16)

@10, 52 (@), 2@+ D,
z.

IZZ5FAdt =7+ 2
’ FO)ara-n, 0ra-0,,0ra-a),,0,

By using Theorem 1, we must show that :

17).
. @B a 04 ),

Y@+ (n-1secd) 2 a,, <1
(halt+ab), (A+a=c),,(+a-d),0),

The left hand side of (17) is equal to :

. (@)1 (), 4 (€) s (d), 4 A+ g)
n

2 (3),ara-b),,@ra-0),,Q+a-d),,0,

sec A —

(a)n+1<b)n,1<c)n,1(d)n,1(1+gm
sec A+

o
n=2

).A+a-b), ,A+a-c),,1+a-d), 1),

a
2
- @2 (0 1(0) 2 (@) @+ D)0y

" (Dh@ra-b),,A+ra-c),,@ra-d),,®,

. (@)1 (0,4 (c)n,1<d>n,1(1+§>n,1
=secA z

2 ().ara-b),,ara-c),,ara-d),,,

(G -D(a-b)a-c)a-d

(secA —1) ~
(@-({b-(c-1)d fl)(E)

(a-1),(b -1, (¢ -, (d -, (),

> :
"2 (5 ~Da(a—b),(a-c),(a—d),@,
1
A)pa = A-1
(as( )n—l (ﬂ,—l)( )n)
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- (@), (B),(€), (@), @+ 2),
=secA>. -
(D). ra-b),@ara-c),@+ra-d),®,

(g—lxa—b)(a—c)(a—d)

(secA—1) S
(@a-1(b-D(c-1)d —1)(5)

(3 -D(@-b)a-c)a-d)

(@a-D-1(c-1(d -D()

(secA—1)

. @-0,0-D,-D,@-,(3),  (a-Db-HE-1@-1E)
11— ]

B E-n,a-b),@-0,@-d,0,  (G-D@-bla-ca-d)
Fl+a-br@d+a-cr@+a—-drad+a—-b-c-d)

:SECA[F(1+ alfl+a—-b-c)f@+a—-b—-d)I'l+a—-c—-d))

17-

& -1n(a-b)a—c)a—d)
(secA—1[ 2 a 1%
@-Db-D(e-1d-D()

I'l+a-brl+a-c)ril+a-dyr@3+a-b-c-d)
r@re+a-b-cr(2+a-b-d)r2+a-c-d))

(a—D®p —DE —DE —DED

(g —Da—bdXa—cdXa—d)

_I'l+a-br@+a-cyfd+a-d)f'l+a-b—-c—-d)
T r@+ar(l+a-b—c)f(l+a—b—d)rl+a—c—d))

2(seC/1—1)(%—1)(a—b)(a—c)(a—d)(2+a—b—c—d)
(a-Db-Dc-1[d-hl+a-b-cylra—c—d)
G -D(@-b)a-c)a-d)

[sec A —

Q+a—b—-c—d) _
W]+[(secl 1)

-1
@-b-1-1d-()

The last expression is bounded by 1 if (15) holds true.
4- Some Properties for Generalized Hyper
Geometric Functions :

Consider the Generalized Hyper Geometric Function
of the form :

F @ a,biz) = 3 Ba(@)a (@), 50 (18)

= ®,®,
And (a), The Pochhammer symbol such that :

b=0,-1-2,... Where

(a),n — (_l)n , (a)n :a+n_1(19)
(1_a)n (a)n—l
And

(@)nm = (@) (@+m),, (20)
is an integer , positive, negative or zero, n
(18) can written as: ‘R N

S (A)n(@)n---(A))a 0
; OXO) z",k e N,k = 2.

we consider the above series by the symbol :
which is converges for all ,

F@E,a,,...,a.;b; z)
Incase z=1, it is converges |z|>1, and diverges in
And diverges if
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_ ro)yrbo-a, —a_,—...—a)
I'b-—a)'(b—a,)..I'(b—a,)

F(a,a,,...,8,,b;z)
Absolutely if
Re(b-a, —a,, —...—a,)<0.

Also we define :

Theorem 4.1 : Let

b>a +a,+..+a, +(k—1),k22,\/1\<%. and

If : SP(1) Belongs to

Then
r)ro-a, —...—a,)
r((b—a)r{-a,)..r(b—-a,)

[L+[aa;a,.4, sec A1/[(b-a, ~..~a - (k _1)

(b-2, -8~ (k~2)..00-8, ~..-a ~k+(k-D)] <2
(21).
Proof : We can write

. S (a'l)n—l(az)n—l"'(ak)n—l n
zF(a,,a,,..., a . bz)=z+) 2220l Tk And 20 k> 2,
(@,8,,..3,,b;2) ZZ 0.0,
Now by making use of Theorem 1,we have :

j (22)

z,F(a,a,,..,a,;b;2)

- (@)1 (8)s (@)
1 -1 A
2@+ (n—Dsec )[ ), 2D, 4

= <a1)n(az)n---(ak>nJ
=> A+ nseci)(

ng‘ (b), @),
_~x (@), @) (@), SICONCH R CH I
B O NP T S W
Therefore by using (19),(20) we get :

T — a’laZ"'ak i(a'_l +1)n(a2 +1)n"'(ak +1)n x
b n=0 (b +1)n (1)n
sec/%{r(b)r(b—ak —may) _1}
I(b-a)Ir'(b-a)
_a@,.a [ Tb+)r(b-a —..—a —(k-1)
T b L(b—a,)(b-a,)...[(b-a,)

rOro-a, —.—a)
T'(b—a,)..I(b—a,)

}secﬂw

__ I®r-a -—.-a)
T'(b—a)I'(b-a,).. I(b—a,)

{ a,a,..8, SECA +1}_
(b-a,-..-a-Nb-a -.-a-2).(b-a-.-a-(k-1)
Then T is bounded by 1 if and only if (21) holds
Theorem 4.2 : Let a, a,,...,a >-1,b>0 and
Then

zF(a,..., a,;b;z) eUCV ()
If and only if :

b(a+1)(a, +1)..(a, +1)
(b-a,-..—a,-1)(b-3, -..-a -2)(b-a,—..-a ~2(k-1)
(3+2a)b

+

+bj20
(b-a,—..—a,-1)(b-a,—..—a -2)(b-a,—..—a - (k-1)

where b>a, +..+a, +2(k-1).
Proof : Consider the relation (22), then we have :
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zF(a,,...,a,;b;z)=2-

X

a,..-a,
b

i (al +1)n—2 (aZ +1)n—2"'(ak +1)n—2 Zn. ( 23)
n—2 (b+1), ,@D).,

By Theorem 2, it is enough to show that :

< _ (a'1 +1)n—2"'(ak +1)n—2
2 (e ) O, S

b [ b |
ad,. 8y  |@a,.a|

The left side of the last expression is equal to :

(al +1)n"'(ak +1)n =T
b+, '

Then by making use the following :
(+2)*(a+)-(N+2a = (@ +D(n+1)° +(a+2)(n+)+L, W
e have :

< @ +D,...(a +D,
T :;‘;(n+1) ®D. . (ex +1) +

= (a,+1),..(a, +1), = (a,+1),..(a +1),
2 o, , AL ha,,

_ (x+D(a, +1)...(a, +1) i:(a1 +2),...(a, +2),

- b+ T (b+2),0),

(3+2a)i (a, +1),...(a, +D), b

3 (n+2)((n+2)(a+1)—a)

£ @) @),

= (b+D), O,
_T(b+)r(b-a, -8, —..—a-2k-1)
r(b-a)r(b-a.,). I(b—a)

a,a,...a, n=o

®), D,

[(@+D)(a, +)...(a, +D]+ (3+2a) x
Tb+)T(b-a, ~a,, —..—a, ~(k-1)
I'b-a,)..I'(b-a,)

b {r(b)r(b—ak -.-a)
aa,.a,| I'(b-a).rb-a)

_Irre-a,-..-a)
~ I'(b-a).I'(b—a)

" ble+1)(@+D)..(a +D)
(0-3 -8, -1(0-3 —.-8,-2)..(0-3-..-& -2k-1)

(3+24) b N
b-a,—..—a -1..(b—a, —...—a, —(k—-1))
b b

a,a,...a,

+

a,a,...a,

Hence T is bounded above by :

Ifand only if (23) holds b

a,a,...a,
5 — Convolution Properties and Integral
Operator Il : Consider the functionh(z) which is
analytic and U univalent in the defined by:

h(z)=z-)a,z", and let
n=2

H(h)(z) =zF(a,a,,...,a;b;)*h(z) =z -
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(@)1 (2)n(3),
; OO, o

Theorem 5.1 The function (24) belongs
toUCV () if and only if :

CO(b-a, —..—a)mada, by
L'(b—a,).T(b—a,)

z"t (24)

[ (@ +D)a,a,..a (a8 +1)..(a +1)

(b-a, —.—a,-1)(b-a, .8 —2)..(b-a, —..—a —2(k-1)

. (x+Da,...a, <2,
b-2a ——a,-1)..(0-a —.—a —(k-1)
and:a,,a,,..,a, >0 where

b>a +a,+..+a +2(k-1),k >2.(25)

proof :
H (h)(z) = Z_Z (f’ﬂh)n,igz)n(,ll)...(ak)n,1 oz

By Theorem 2, its sufficient to show that :

S _y@)na(@)ng (B )0y
S _Zn(n(a+1) @) .. a, <1.

S= Z((n+l) (ar+1)— a(n+l))((ai) 0(3)n:(3), Ja

" (26)

(0), (D,
Therefore
—(a +1)nzzn (al)"(tg?:21)n (1 g (@t 2)x

C @)y @)@, S (@)a (), (@),
1 n+l*
P N Ml ¥y

(N+)*(a@+)—a(n+1) = (a+)n* +(a+2)n+1.

((Z +0a,..a, (&, +1)..(a, +1)Z(a'1 +2),(8, +2), a,+
b(b+1) "o (b+2) @,
(a+2)a,a,..a, Z,‘(a LD, (a +D), -
b o (b+D), @D,

(8)y--(a), _
[; ®),0, j ™
Take M =max{a,},.
And g =1, We get

o < (@+Da, 2, +D..(@ DM |

b(b+1)
i(al+2)n...(ak +2), (a+2)a,.aM y
n=0 (b + 2)n (1)n b
& (B +D),-(a 1), (a)n--(a)n
n_1
nZ:(; (b+1),@, NZO .0,
References

[1] M. K. Aouf, H. M. Hossen and A. Y,
Lashen, Convex subclass of star like
function,[1] Kyungpook Math.j. 40 (2000)
, 287- 297.

[2] M. Ghaedi and S. R, Kulkarni, Study of
some properties of analytic univalent and
multivalent function, Ph.D. Thesis (2005),
Pune University,(unpublished),

238

ISSN: 1813 - 1662

_IOrb-a —.—a)M
I'b-a,)..I'b-a,)

[ (a+Da,a,..q (a8 +1)..(a +1)

(b-a -..—a-b-a-.a-2).(b-a -..-a-2Kk-1)

. (a+2)a,..a,

(b-a, —...—a, —1)..(b—a, — —(k-1)
Thus, S is bounded by 1 if and only if (25) holds .
Theorem 5.2 :

Let a,..,a, >0,b,a,...,a, #0;:
And  b>a +..+a,. Then

LZF(ai ..... a,;b;t)dt = Z+EMZ”.

n=2 (b)n—l(l)n
Belongs to SP(A) If:
rro-—a..—a)
r(b—a)..I'b-a)

+1]-1.

-~ +(k-2)..(b-a-a,-..-8,)

(& -D(a,-1)..(a, -]
LSZ.,MRE. (27)
(a,-1...(a, -1) 2
By Theorem 1, we must show that :

T
7Z'

{sec/l —(secA-1) (b-3-2,

+(secA-1)

Proof :
- (al)nl (ak)nl

L= A—(secA—1)]tin2dFind < 7)<
2nseet e D) ", SIS

herefore :

L - oS b e

(b-1)
(@ —D..(a D=

Z (a:I. (ak )n

(b 1) D,
_ @)n--(@dn _ (b-1)
seclnzl: (b) 0. (secA 1)(

D@D
S @D,
[Z 5,0,

(secA-1)

(3 —D...(a, —1)
(b-1)

b-1 »
@ .., D

_ Sec/{l‘(b)r(b—al ——a)

—1}—(590/1 -1
I'b-a,)..I'(b—-a,)

rOrb-a-..—a +k-1) , (@-D..( -1
(b-Drb-a,).I(b-a,) b-1
_I®re-a..-a)

I'(b-a,)..I(b- ak)

{sec/l— (b-8,-3-.-

a, +(k-2))..0-a -3,
(@D, -, 1)

—...—ak)(secﬂ—l)}

+{—1+(5ecﬂ—l)L}
(a-D..(a -1
then the last expression is bounded by 1 if (27) holds

[3] G. Mutugusundaramoorthy, Studies on
classes of analytic function with negative
coefficients, Thesis , Univ. Madras, Oct. ,
1994.

[4] S. Ponnusamy,Geometric properties for
convolutions of hyper geometrics and
stochastic [4] analysis , 10, 2 (1997) , 197-
202 .



Tikrit Journal of Pure Science 17 (4) 2012

[5] H. Silverman, Sufficient conditions for
spiral likeness, Int. J. Math.Sci. 12. 4
(1989), 641-644

[6] H. Silverman, Star like and convexity
properties for hyper geometric functions,

ISSN: 1813 - 1662

J.of Math. Analysis and Applications , 172
(1993), 574-481.

[7] J. Wiley and Sons, Handbook of Hyper
geometric integrals, Series : Math. and Its
Applications, Chichesater: New York,
Brisbane, Toronto (1978).

Al Jlsall aa Galsdy Adadipall aUALIL dgasall Jgall g dsig3lall Jlsl
e Gan anld ¢ e lise oMo ¢ drad Glalu eagll ae
aladl ¢ L% ¢ JLi¥) drala ¢ ddpall pslel] Lpill ZuS ¢ Cilualyl) and
(2011 /3 /16 :0sd) )i ——= 2010 / 3 / 9 s g )

: uedldl

ALl Bl Jlsal) (e 3] UL Fpsmall DA 5 ( udslll ) ig3lad) A1) ga Aaipall Galsll G Ay sa Caadl 138 (e Casgl)

Sl ki sl clfisal 5 Galay) duals )

239



