Journal of Kufa for Mathematics and Computer

Vol.1 ,No.7,Dec , 2013, pp 37- 42

On A Class Of P - Valent Functions Defined By Integral Operator

Rafid Habib Buti
Department of Mathematics and
Computer Applications
College of Sciences

University of Al-Muthanna

E-mail: Rafidhb@yahoo.com

Mustafa Abbas Fadhel
Department of Accounting
College of Economics & Administration
University of Al-Muthanna

E-mail: mustaffa8@hotmail.com

Abstract : In this paper , we study a new
class RM ™ of p-valent functions with
negative coefficient defined by  integral
operator in the unit disk . We obtain some
results of this class .

Mathematics Subject Classification :
30C40.

Keywords : p- valent Functions, Integral

Operator, Coefficient Estimates, kK — Close
—to — Convex

1. introduction :

Let "M ™ denote of a class of multivalent
analytic functions of the form :

f(z)=mzP+ > a,z" , peIN,m>0

n=p+1

)

which are analytic and multivalent functions
in the unit disk

U={z:zeCand|z<1}.

In the next we defined a new integral
operator .

Definition (1) : Let the function f defined
by (2) in the class. Then

1

WRg(f(z))zr(:ﬂ)j tﬁ[log%) f(tiﬂ)dt

0

p_w 1 u+l )
- nz;‘(l—ﬂ(n—l)j e

=mz® —i Y(B,u,n)a,z"

n=2

where W(, 1,n) = (ﬁj

and pA<0,0<u<l.
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Definition(2) : A function f defined by (1) Theorem (1): A function f defined (2) be

belonging to the class RM * is in the class in the class RM *° (e, 4, 1, B) if and only if

RM P (a, A4, w1, B) if it satisfies the

condition > nfi+(n-p)- 2019 (8, 1ma,
n=p+l .

<mp(l-4) ()

21— 2)WRY(f(2))) — 2(p - DWRE(F(2)) |

‘ a2?(WR (£ (2)) +2(L— AWRZ(f (2)) ‘
3) Under the parametric restraints given (3) ,
the result is sharp .

<1

where <0, O<a<l, 0<A4<1,

0< u<l.
Proof : Let the inequality (5) holds true .
For 2] =1, we have

For a given real number z;, (0<z,<1).

Let RP'(i=01) beasubclass of R

"

satisfies the condition z,” f (z,) <1 and
p~zy " f(z,) <1 respectively .

Let — oz (WR (f (2))) +2(1— AWRZ (f (2))’
RM " (a, A, 11, B, 2,))

= %M *? (@, A, 1, /) "R (1=0) m(-a)p(p-1)2°

@ )
—(1-a) Yn(-D¥(B, u,n)a,2"

Some another classes studied by W.G. = nepl
Atshan and S.R. Kulkarni [2], S.R. Kulkarni

and Mrs.S.S. Joshi[3],consisting of —mp(p-1)z° +(p-1) D n¥(B,u,n)a,z"
multivalent and meromorphic univalent n=p+
functions respectively . |mp(p-Dez’ — i n(n—D)W(B, 1 M)a, 2"
n=p+1
2. Coefficient Estimates : +mp(l—2)z° —(1-10) D n¥(B, u,n)a,z"
n=p+1
In the next theorem , we obtain a necessary
and sufficient condition for function to be in
the class RM P (o, 4, 1, B) . map(p-1)z° +

= =2

> n[d-a)(n-1)-(p-D]¥(B, un)a,z"

n=p+1

38

22 (L-a)WR% (f (2)) —2(p—-D)WR%(f(2))

I
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mp[(p -Dea +(A- )]z -

> n[(a(n-1)+ 1- 20)]¥ (B, u,n)a,z" forall zeU . Using the fact Re(z) <|z| for
n=p+l z it follows that

map(p-1)2° + Y n[d-a)n-D - (p-DI¥ (S, e,

Re — <1
<map(p —1)|Z|p + mpl(p~Dar+ A-20)" - Fnl(@(n-1+ A= DI (B,
Yonl-a)(n-0)-(p-HI(B, u,n)a, |7
n=p+1

. (6)

~[mpl(p e+ @-2l4" +

Yonl(a(n-1)+(@-0) ¥ (B, 1n)a, 2|

Now choose the values of z on the real

n=p+1 WR%(f (z
axis so that M is real . Upon
Ry (F(2)))
- zn[(1+ (n—p)—A¥(B, u.n)a clearing the dominator in (6) and letting
n=p+l z — 1" through positive values , we obtain
—mp(1l- 180).

o0

2. nlt+(n-p)-A0]¥ (8, u.n)a, <mp(L- 1)
Hence by principle of the maximum n=p+l

modulus, f(z) e RM*P(a, A, 11, ).

The result is sharp.
Conversely, assume that

f(z) e RM™(a, A, 11, B) . Then The proof is completes .

Corollary (1): Let f(z) e RM*P(a, A, 1, B)
. Then

22 (1- 2)WRZ(F (2))) - 2(p ~DWRE(f (2)))

. -1
OKZZ(VVRg(f (z))) + Z(l—/i)WRg(f(Z)), ‘ a, < n[1+(n_r2)‘:)£110]311(ﬂ yZi n) .
(7)

<1

‘ map(p-D2°+ 3 nld-a)n-D-(p-DI¥(F.mn)a

o

mp[(p-Da+@A- )] - Y n[(a(n-1)+1-10)]¥(B. 1.n)a,z"

n=p+l
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Theorem (2): Let f(z) e RM P (a, A, 11, )

Then f(z) e M "™ (e, 4, 1, B, 2,) if and “ny (n[1+(n— p)-261¥(B. 1) ]
only if n=p+L mp(l-2) "
- i anZ(r)Fp
5 (n[1+<n—p)—wlw,y,m_zn_p]a a
n=p+1 p(l_ﬂ) ° "
. ®)

<m-— Z anzg*P — Z;P f (ZO) <1.
Proof : Suppose that n=psl

f(z) e RM P (e, A, 11, B, 2,) , We have Then f(2) e RM*P(a, 4, 11, 8,2,) - (9)

,Pf(z)=m- > a,z; ™",
n=p+1

Corollary (2): Let

which gives f(z) e RM "™ (a, 4,6, B,2,) . Then

m<l+ > az " .

n=p+1 a < p(l_ﬂ’)
, "L+ (- p) - AJ(B. ) - pL-A)z)
Put m in (5), we get (10)
Y[+ (n—p)-A0]¥(B, 1n)a,
n=p+1l
' ) Theorem (3): Let f(2) e R (o, 4, 11,0, )
< p(l—/l){1+ > anzgp} Then f(z2) e R*™(a, 4, 1,6, B,2,) if and
i only if
which is equivalent to
q 5 (n[1+(n—p)—w]LP(ﬁ,y,m_(npp)znp)a 1
n=p+1 p(l_ﬂ“) ° "
- ) (11)
3 (n[1+(n ) iﬁ]‘*’(ﬂ,ﬂ,n)_zg-pJan <1
n=p+1 p(l_ﬂ“)
. Qi #pl
Conversely , let the inequality (8) holds Proof : Since f(z) e RM™ (e, 4,11, 8,7,) .
true , then we have we have

i (n[1+ (n— p)(— /191‘{"(/7’#, n) _ ngja przePf(z,)=m— i npla,z) "
n=p+1 p 1_1 "

n=p+1

(12)

which gives
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m<li i npa 2" Theorem (4) : If f(z2) e RM ™ (e, 4, 11, B)
n=p+1 e then f(z) is kK —closed - to — convex in the
(13)

disk |z| <r, (at, A, i1, B) Where

Substituting this value of m (given (13)) in
Theorem 1 we get desire assertion .

ro(a 4, up)
Corollary (3): Let .
f(z) e AM ™ (a, A, 11, 8,2,) - Then _inf {(1-a)[1+ (n—p)— 0¥ (B, 1, n)}nl
o < p(l—A) n mp(1—A2)
"7 nfl+ (n— p) - 0¥ (B, 1,n) —n(l—210)z]* (16)

(14)

Proof: For || < r.(a, A, 1, ) we have

Definition (3) : Let f (z) defined by the

form ! * ne
P@ mp< 3 naf2
o0 n=p+1
f(z)=kz+ a,z" ( f'(z
n=zp+l Thus p(—l) -mp|Ll-a if
Z
a,20,k>0,peliIN).
3 (Ljan|z|"“’ <1. (17)
be in the class RM ™ . Then f (z) is said s \1-a

k —close — to — convex of order

) ) According to Theorem (1) , we have
a,(0<a<1) ifand only if

3 M- AR,

f'(z =
p(_l) —kp<l-o . (15) nopi mp(d—4) "
: (18)
4. Radius of K - close — to — convex Hence (17) will be true if

In the next theorem , we obtain the radius of
k —close — to — convex for
* n-p
f(2) eRM (a4, 11, B).. nZ"" _ nf+(n—p)-A]¥(B, .n)
l-a mp(l—A)

equivalently if
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1

|z| < {(1_05)[1"' (n-p) —ﬂ]‘{’(ﬂ,lm n)}nl

mp(l-2)
n>2. (19)

The proof is completes .
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