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1. INTRODUCTION
Let S denote the class of function of the form

f(2) =24 ) np 27 (1)

n=2

That are analytic and multivalent in the disk |z] < 1 for 0 <a <1,5*( o) and K (o) denotes the
subfamily of S consisting of the functions Starlike of order a and Convex of order a. respectively .

The subfamily T of S consists of functions of the form

flz) =2"— Z Ungp12""a, >0 forn=2,3,4,...2€U (2)
n=2

Silverman [6] investigated function in the classes T*( a) = TNS*( a) and C(a)=T N K(at)
Let n eN and A> 0 denote by 3 the Al-Oboudi Operator [3] defined by

Dy:A— A
DYf(2) = f(2)
Dy f(2) = (1= A)f(2) + Azf'(2) = DAf(2)

Dyf(z) = DA[Dy 71 f(2)]
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Note that for f(z) is given by (1),
Dif(z) =2+ Z 1+ (n+p—2)A any 2"

When A =1
Dy is the Salagean differential operator DY: A — A . n € N defined as

D°f(2) = f(2)
D'f(2) = Df(2) = zf (=)
D"f(z) = D [D" £(2)
Definition 1 : Let3, A€ R, 3> 0,A > 0 and

o 9]
flz) =2 + Z a-n+p—12ﬂ'+pﬂ

n="2

We denote by Df the linear operator defined by Df: A— A

Dif(z) =2+ [+ (n+p—2)A a1 2™
n=2

Remarkl.11If f(2) €T,

oo
f(z) = 2F — Zan—p—ﬁnﬂ_l

n=2

COpap—1 > 0n+p—-2=234.2cU
then
o0
D{f(2) = 2+ 3 [ (n+p = DN a2
n=2
In this paper using the operator D% we introduce the classes 7nS)(@0.67.0,4,B)) and
T, V(. 5.£.7,0.A. B) and obtained coefficient estimates for these classes.When the functions have

negative coefficient. We also obtain growth, and distortion theorems, closure theorem for function
in these classes .

Deffinition 2 : We say that a function f(z) € T is in the class TS, (a. 3,€,7.6, A, B)
if and only if

DITf(z)
D -
A
Ao DET(2) A DY) <0
[B - A)g( DP - 1) + Aﬁf’( P - 1)
BN A

Where 2 <1,0<8<1,1/2<E<1,A>00<a<1/21/2<y<1,8>0,0<B<

1,-1<A<B<I1.
Definition 3 : A function f f(z) € T is said to belong to the class T.5;(a, 3,€,7,6, A, B)
if and only if

DEIE) g
DIt

B3+2 B 5+2 2 < (5
(B— A)e(2 LD 1) ¢ Ay LD 1)

A

Where [2/ <1,0<8<1,1/2<¢E<1A>00<a<1/21/2<y<1,8>0,0<B<
1, 1<A<B<1.
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If we replace f =0, A =1 we obtain the corresponding results of S.M.Khairnar and Meena More [4].
If we replace p =0, A =1and y=1 we obtain the results of Aghalary and Kulkarni [2] and Silvarman

and Silvia [7] . If we replace B =0, y=1 and & = 1 we obtain the corresponding results of [9] .
2. MAIN RESULTS COEFFICIENT ESTIMATES
Theorem 2.1 : A function

o0
f(t) =2 — Za'n+37—1zn+p_l

n=2
(a, >0 )isin Tngg(a,ﬁgg,’}gé, A, B) if and only if
S L+ (14 9 — 2N anapoal(n+ p— DML+ ASy + (B — A)5e} + (B — A)E(L - )]
n=>2
< (B—=A)5¢(1 —a)[1+(p—1)A]

Proof : Suppose

D [L+ (42 = 2N anpsf(n + p = DAL+ Ady + (B — A)5¢} + (B — A)5¢(1 - )
< (B=A)¢(1—a)[l+ (p—1)A]
We have

DL £(2) — DYf(2)| — 6 |(B — )DL £(2) — aD{f (2)] + Av[DET £(2) — DEf(2)]| < 0

With the provision,

P+ p-DN) =Y [+ m+p—2)N a2 =21+ (p—1)A

n=2

£ [+ (14 p— DNy 12" = 5|(B = AP (1+ (p— 1)N)
n=>2

o

- Z M+ (n+p— DN Manp 12" —a2?[(1+ (p — 1A
+a [1+(n+p—2)N anip 12"+ Ay[2F (14 (p— 1)A)

—Z 1+ (n+p—2)NMapp 12" —2P[(1 4 (p— 1))]
n=>2

+ Z 1+ (n+p— 2N Panp12"71| <0

n=2

= Z L+ (n+p— 2N Panipia[-1+(1+(n+p—2)A) +(B— AL+ (n+p—2)A)

—(B— A)daf + Ady(1+ (n+p — 2)A) — Ayd] < [(B — A)6E(1 — a)(1 + (p— 1)A)]

o0

= Z 1+ (n+p—2) N anpa[(n+p—2)A {1+ Ay5 + (B — A)SE} + (B — A)SE(1 — )]
n=2
= [(B=A)¢(1 —a)(1+(p—1))
= For |z| =r <1 It is bounded above by
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S04t p DN ey ™ (0 p DA[1 4 Ay + (B A)E) + (B AWE )

< (B - A)E(L— o)1+ (p— DA
Hence

f(2) € T,S)(a, 3.€,7.0,A, B)

Now we prove the converse result

Let

DIt ) 4
D} -
. <4

A1 3
(B—AE(EQ%@—J)+Aﬁ(%;§ﬂ—1)

D/\ A

F(1+(p—1)A) — Zn%:? M+(n+p— Q},\]-‘s_laﬁp_]:n_p—'
P14+ (p—DN) =32, 1+ (n+p— 2N ansp12"P!
2 (14 (p— DA) — 52, [1 4+ (n 4+ p— NP ay 420
o
A+ p-DA) -2 1+ (n+p— 2N anip12"7!
PA+p—DA) =X2,[1+ (n+p—2)Aay,, 12"
+ Ay - -1
P14+ (p—1DN -, [1+ (n+p—2)APapip 12771

-1

(B — A) [

[+ p = DT, [1+ (049~ DXy 127

(B—AX2"1+(p—DAN(1—a) =21+ (n+p—2)A°(B — A)fansp12"7P 1
+(n+p—2)A—a+ Ay + AyMn+p—2) — Aq]

As |Ref(z)| < |2| for all 2 We have

[—(n+p—=2)A X 0ls 1+ (n+p—2)A ayypy 2"
(B—A)E[1+ (p—DA(1—a) = X2, [1+ (n+p — 2\ apspr 277 [(B — A)E
(1—a)+(n+p—2)A{(B - A) + Av}]

B+1
D)\

o ] . . .
We close value of z on real axis such that ( Dy ) is real and clearing the denominator of above

expression and allowing z—->1 through real values .
We obtain

= [~(n+p=2A> 1+ +p—2N 1y < (B— A1+ (p— DAL - a)

n=2

“S [ (24— DNy r8(B — AYE(L — ) + (n+p— DA{(B — A)E + Ay}

n=2
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oo

= [—(n+p=2A> [1+ (n+p -2\ apr + Zm: (14 (n+p—2)NPansp_10[(B — A)E(1 — a)

n=>2 n=2

+(n+p—=2)A(B - A&+ Ay}] < (B = A1+ (p— 1A|(1 — o)
:jE:H+W+ﬂ—an%ﬂkmn+p—ﬂAH+A&4{B—Awﬂ+{B—Aﬁﬂ1—@]

n=2

—[(B=A)W(1l—a){l+(p—1A}] <0

Remark- 2.1 : If f(z2) € T,,5) (v, 3., 7,0, A, B)
Then

o [ [(B— A)56(1 = ) {1+ (p— DAJ] ]
L= L (n+p = 2AP[(n4p— 2)A {1+ Ady + (B — A)d¢} + (B — A)oE(1 — a)]
and equality holds for
[(B—=A)(1 —a) {1+ (p—1)A}]
I+ m+p—2)AN°[(n+p—2)A {1+ Ady+ (B — A)0¢} + (B — A)dE(1 — )]

F) == |

:| Z7f1+p—1

Corollary 2.1:
It f(2) e T,S) (o, 3,€,7,0,—1,1) (In particular if A= -1, B=1)
Then We get,

[206(1 — a)p] ]
T+ (n+p—2)N°[(n+p—2)A{L— 07 + 206} + 206(1 — a)]

and equality holds for

f('") — P _ [ [25‘5(1 _ Ct)'p] 711+p—1‘|
’ 1+ (n+p—2)N°[(n+p—2)A{1 —dy+20€} +20¢(1 — )] ~

This corollary is due to [11] .

Anyp—1 < [[

Corollary 2.2:
It f(z) € TnS! («,0,€,7,8,—1,1) (In particular if 3 =0, A\=1A4= -1, B=1)
Then We get,

. {[ [26¢(1 — a)p] }

M= n+p — 2) {1 — 0y + 206} + 266(1 — a)]

L { [26¢(1 — a)p] ]
= n+p—2)—0{20 —26(n+p—1)+v(n+p—1)—7}]

and equality holds for
7 ln4+p=2)=d{2a6 = 26(n+p—-1)+y(n+p—1) = 7}]

This corollary is due to [4] .

z-n-l—p—l]

Corollary 2.3 :
It f(2) TnSié (@,0,§,1,6,-1,1) (In particular if 3 =0, A=1,7v=1, A=~-1, B=1)
Then We get,

[20€(1 — a)p] ]
n+p—2)—06{2a —-2(n+p—1)+(n+p—1)—1}]
and equality holds for

Aptp—1 = [[(
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f(f:) — P _ [255(1 — O’)p] Zﬂ.+p—1
[(n+p—2)—d{2a —2¢(n+p—1)+ (n+p—2)}
This corollary is due to [2] and [7].
Corollary 2.4 :
If f(2) € T,S! (,0,1,1,6,—1,1) (In particular if 7 =0, A = 1,7 =
1,6=1, A=—1, B=1)
Then We get,
. _ { [26(1 — a)p] }
S [t p-2)-6{2a— (n+p—1)—1]]
and equality holds for
26(1 — a)p] o1
») — P _ n+p
f(z) == {[(n—l—p—?) —{2a—(m+p-1) -1} °
This corollary is due to [9].
Corollary 2.5:
If f(2) € T,,S! (a,0,1,1,1, -1,1) (In particular if 3 =0, A = 1,7 =
1,é=1,0=1, A=—1, B=1)
Then We get,
. _ [ [2(1— a)p| ]
P [+ p—2)—{2a— (n+p—1)—1}]
o - 2(1 - a)p]
= A+ p—2—2a+n+p]
" < [2(1 — a)p]
nrPTL = m+p—1-—a]
and equality holds for
- 2(1 - a)p] n+p—1
-~ — P _ nTp
f(") Z LR—F}O—l—&]Z
Theorem 2.2 :
A function f(2) = 2P=3 7" apyp 12" P (a4, 2 0)isin T,5)(«, 3,€,7,0, A, B)
if and only if

Z[l +(n+p— 2))\]’3+1a.n+p_2[(-r1. +p—2)M1+ Ady+ (B— A6} + (B—A)¢(1 — )]
n=2
< (B=A)0¢(1—a)[l +(p—1)A]

Proof : The proof of this theorem is analogous to that of theorem 1, because a function
f(Z) € Tn.l'f)\(ar 31 5.‘ s 0‘: A B) if and on|y if Zf!(/:") € T—;LSQ(Q '3 5 7, 5: A B)
that replacing B with B+ 1 in theorem 2.1.
Remark 2.2 : If f(Z) € T—;I‘]A(a! J* 5:' s é‘* ‘4: B) then

(B — A)6¢(1 — )]
1+ (n+p—2)A*[(n+p—2)A {1+ Ay+ (B—A)d} + (B — A)ég(1 — a)]

So it is enough

a‘n-i—p—l E
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£(2) = 22 — [ ’ _ [(B — A)5¢(1 = o)) _ } e
1+ (n+p=2)A"[(n+p—2)A{1+ Ay + (B — A)é} + (B — A)5¢(1 — o)

Corollary 2.6 :

If f(z) € TV (a, B,£&,7,0.—1,1) (In particular if A=—1, B=1)

Then We get,

. _ [266(1 — a)]p
TP =T+ (n+p— 2N [(n4 p — 2)A {1 — 67 + 266} + 206(1 — )]
and equality holds for

f{,j e . [26{“' - H]]P l,_ﬂ—p—l
T M+ n+p—2)N 1 [(n+p—2)A{1 — oy + 256} + 266(1 — )] |
This corollary is due to [11] .
Corollary 2.7:
If f(z) € TV (@,0,€,7,8,—1,1) (In particular if 3 =0, A=1A= —1, B=1)
Then We get,

o [ [26¢(1 — a)lp ]
el =+ p—1)[n+p—2)—0{2a —2(n+p—1)+y(n+p—1)—7}
f{.‘] — P _ " [26{:“ — Q-j]]p “ ni+p—1
A = D+ p—2) — {20t — X +p—Dtrmntp-D -1

This corollary is due to [4] .
Corollary 2.8:

Then We get,

[20£(1 — a)]p ]
n+p—Dn+p—-2)—06{2a —-2¢(n+p—-1)+(n+p—1)—1}]
and equality holds for

aﬂ.+-p—1 i I»(

. [256(1 — o))y
f(z)=2" - - z
m+p—D[n+p—2)—0{206 —26(n+p—1)+(n+p—2)}]
This corollary is due to [2] and [7] .
Corollary 2.9 :
If f(2) € T,V' (a,0,1,1,6,—1.1) (In particular if 3 =0, A = 1,7 =
1,6=1, A=-1, B=1)
Then We get,

20(1 —a)lp
st = [(n-+p— Di(n+p=-2)-0{2a0—(n+p—1) - 1}]}

and equality holds for

flz)=2" = [(nﬂ)_ Dn+p—2)—0{2a—-(n+p—1)—1}]

A

[26(1 _ O:)]p ] ~tp—1

This corollary is due to [9].
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Corollary 2.10:

If f(2) e V' (a,0,1,1,1, -1, 1) (In particular if 3 =0, A =17 =
1,6=16=1 A=—-1, B=1)

Then We get,

) <[ 20— a)lp ]
"= n+p-Din+p-2) - 20— (n+p—1) - 1}]
) _ 2(1 - a)]p

ntp—1 = (m+p—1)n+p—2—-2a+n+ry|

a < (1= a)lp

ntp—1 = (-n.-|—p—1)[n+19_1_05]

and equality holds for
[(1—a)lp

z) = 2 —
7 (n+p—Dn+tp—1—a
3. GROWTH AND DISTORTION THEOREM
Theorem 3.1:

If f(2) € ToS)(a, B,€,7,0, A, B)
Then

~T+p—1

o

L (B — A)5¢(1 — o) < I£(2)
(1 +pN)PPA+ (B — A)ESpA + Apydr+ (B — A)&s(1 —a)] | =
(B—A)j(l—a)
(1+pA)P[pA+ (B — A)E0pA + ApyoAd + (B — A)E6(1 — &)J

rP —

< 7P+ .;,,p+1

equality holds for
f(f&) — P { (B N A)(SE(I o Od) :l Zp+1
i (1 4+ pA)P[pA+ (B — A)EopA + Apydd + (B — A)&6(1 — o)

Proof : By theorem 2.1 We have
F(2) € TuS)(a, 5,€,7,6, A, Bif and only if

Z[l—f—(n—f—p DN anipa[(n+p—2)A1+ Asy + (B — A)5E} + (B — A)JE(1 — o)
< (B—A)0¢(1 — o)L+ (p— 1A

b1 (B —A)(1l —a)
o — (B — A)SEXN + Ayd\

A a
f( )ETS( 0,670, A, B)lfandonlyif

+(n+p =N’ (n+p—1—1) apip1 < (1—1) (3)

Mx

nl
Where n—l—p—l—Q

(1+p)\) (1+p_tzaﬂ-+p—liz n+P Q]G?Lpl(n—i_p_]-_t)é(l_t)
n=2 n=2
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, - _ = (1—1)
2| < rP + sy TP 1~ rP +.rp+1 Upiy 1 < P T,p+1 [ :
1= 22“1 - 2;*“— (T+p\) (L +p—1)
similarly
f(2) =r? - Z (I_n—%—p—l;-’?wp_l >rf— Pt Z Antp—1 = r? — Pl [ (1;37 ) ]
n=>2 n==2 (l—i_p)\) (1+p_t)
SO

r? — Pl 1-1 < | f(» 7P Pl (-1 \
r"’+[u+pn%1+p—m}:”“)5"+’+[u+pnﬂ1+p—ﬂ} )

= Note :
(B —A)(1 —a)

1-1+
(1—1) A+ (B — A)EOA + AvoA
(l—l—p)\)-s(l—i—p—t) (1+p)‘)'6(1+'p_t)

_[ (B — A)5¢(1 — a)
(A FpNE (L4 p — [N+ (B — A)ESN + AvYS)]

(B — A)se(1 — a)

. (B —A)o(1—a) i i
(1+pA)sp+ J[A+ (B — A)E0N + Avd)]
A+ (B — A)ESA + Ay

:' (B — A)5E(1 — a) ]
|(L+pA)P[p{XA+ (B — A)ESA + AydA} + (B — A)6E(1 — o))
_{ (B —A)og(l —a) ]
LA+ pA)PpA+ (B — A)pdAE + ApydX + (B — A)oE(1 — )]

By using the above value in equation [2.4] We get
Hence the result

o (B~ A)5e(1 — a) | <1sc
(1+pA)5[pA+ (B — A)ESpA + ApysA + (B — A)E6(1 —a)] | —

o [ (B — A)3(1 - a) l

- (1+pA)P[pA + (B — A)EopA + ApydA + (B — A)§4(1 — o)

.r'P _
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Corollary 3.1:

If f(z) € T,;S;(&,O., £,7,0,A, B) (i.e.replacing3 = 0, = 1)

Then We get

rP — T,'P-f—l |: i (B B ‘4‘)65{1 B Ct') l < f(z)|
p+(B—A)0(p+1)+d{Apy— (B - A)a}

(B — A)d¢(1 — o) ]
p+(B—A)(p+1)+d{Apy — (B - A){a}

and equality holds

f(2) = =

. [ (B — A)JE(1 — a) ] e
p+(B—A)E(p+1)+0{Apy — (B — A)¢a}

This corollary is due to [4] .

Corollary 3.2 :

If f(z) € T,S)(,0,&,1,0, A, B) (i.e.replacing =0, A =1,y =1)
then we get
o+l { (B— A)(l — ) ]
p+(B—-A)E(p+1)+d{Ap— (B - A)a}
{ﬁ+ﬁ4[ (B~ A)5E(1 - ) ]
: p+ (B — A)SE(p +1) +0 {Ap— (B — A)éa)

rP —

< |f(2)

and equality holds

o) = - (B~ A)06(1 ~ ) Eas
p+(B—A)(p+1)+0{Ap— (B — A)éa}

This corollary is due to [2] and [7] .

Corollary 3.3 :

If f(2) T,ES;(Q,O, 1,1,0, A, B) (i.ereplacing =0,A=1,v=1,£ =1)
then we get
ﬁ_ﬁq[ (B~ A)3(1 — o) ]
p+(B—A)Y(p+1)+6{Ap— (B — A)a}
< P + Tp—i—l [ (B A) (1 T O‘) ]
- p+(B—-A)p+1)+6{Ap— (B - A)a}

< |f(2)

and equality holds for

A ( )(1—(1) ‘| ~ntp—1
10 = = AT T

This corollary is due to [9].

CoroIIary34

If f(z) € T,VMa, 3,£,7.6, A, B)

then
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ﬁA[ (B — A)E(L—a)
(1 + pA)PHpA + (B — A)EdpA + Apydd + (B — A)&6(1 — a)
(B — A)d¢(1 — o)

rP —

]}Sf&N

(1+pA)FHpA + (B — A)EpA + Apydd + (B — A)E6(1 — )]

Proof : The proof of this theorem is analogous to that of theorem 3.1 , because a function

f(2) € T,VMN. ,€,7.0, 4. B) it and if only 2f'(2) € T,5Na, 3,€,7,6,A,B) s,

it is enough that replacing Bwith B+ 1 in theorem 3.1.
Corollary 3.4 : If f(2) € T,,VY{(a.0,£. 7,6, A, B) (i.e.replacing = 0.\ = 1)

then we get

P — Pl [ (B — A)0t(1 —a) ] < [f(2)
(1+plp+(B—-A)dEp+1)+0{Apy— (B—A)a}]| = 7

< P gpt] [ (B —A)o¢(1 —a) }
- (1+p)lp+(B—A)0(p+1)+0{Apy — (B — A)éa}]

and equality holds for

f(2) = 7 — [ (B — A)%(1 — a) ] -
(1+p)lp+ (B —A)s&(p+1)+ 6 {Apy — (B — A)éal]

This corollary is due to [4] .

Corollary 3.5:

If f(2) €T, VYa.0.£. 1.0, A. B) (i.e.replacing3 =0, A=1.v=1)
Then We get
o (B~ A)(1 - a) S,
(1+p)lp+(B—A)Ep+1) +0{Ap — (B—A)a}]] = 7
ﬁ+ﬁﬂl (B — A)E(1 - ) ]
(L+p)p+(B—A)&(p+1)+5{Ap— (B - A)¢a}]

rf —

and equality holds for
f2) = 27— { (B —A)¢(1 — a)
(1+p)p+(B~-A)dE(p+1)+d{Ap - (B - A)éa}]

This corollary is due to [2] and [7] .

Z-nerfl

Corollary 3.6 :
If f(2) € T,VY(a,0,1,1,6, A, B) (i.e.replacingd =0, A =1,y =1,6 =1)
Then We get

o0 _ ] l (B-4)(1 ~a) ] < [f(2)
(1+p)p+(B—-A)b(p+1)+5{Ap— (B—A)a}]| ~
R [ (B—A)(l—a)
(1+p)p+(B—A)¥(p+1)+0{Ap— (B — A)a}]

and equality holds for

)= (B - A)(1—a) | o
~ T G B+ )0 (A= (B-Aa]

This corollary is due to [9]

f(z
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Theorem 3.3: If f(2) € TnS-Q(C'f; B3.€,7.6,A, B)
Then

(B — A)2%5¢(1 — a)

U+pMﬁWM1+A%ﬂ+CB—Aﬁﬂl—a+pMJ55f@”
(B — A)%5¢(1 — a) ]

p.},p—l — P {

<P T ) 1 (B AT a Y]

Proof : By theorem 3.1 We have
f(2) € T,S) o, 3,€,7,0, A, B) if and only if

Yool +(n+p=2N(n+p—1—1t) anyp1 < (1 1)
In view of theorem 3.1 We have

=, w B - [ (B=A)(1-1)
nz:;(n' +p l)an.ﬂo—l - ;(n +p Q)an.-i—p—l + tﬂZ:; Antp—1 < {(1 +p/\)-‘3(1 Tp— ?f) (J,}'
\f’(z)) <pleP Y (4 p = Danspor |2 <pr Tt 40Py (04 p— Dansp
n=2 n=2
B—A)(1-1
Spﬁ4+¢p{( A1 -1 ]
(1+pN)Pf(1+p—1)
Similarly
‘f!(Z)‘ Zp |Z|p_1 - Z(n +p—1)ansp-1|2 e > pr?t— ot Z(n +p—1)anip
n=2 n=2

By substituting the value of t in the above inequality We get

(B—A)(1—1t) }
I+pNP(A+p—1)

D= P (B — A)Q(Sf(l — Q-) e
e [(1 +pA)? {pA(L+ A7) + (B — A)5¢(1—a +P)\)}} = ‘f («))
<prot g [ (B— 4)%¢(1—a) ]
- (1+pA)P {pA(1 + AYd) + (B — A)SE(L — a+ p))}
Corollary 3.7 :
IF f(z) € Tn-S;(CI..O;é., 7,0, A, B) (i.e.replacing =0,\ = 1)
Then We get
1 (B — A)?0&(1 — a) ] »
pr? ""p[{P(1+A1"5)+(B_A)55(1—cr—|—p)} < f(f.))
- p—1 . (B_J‘il.jgé‘é(l—a)
S prm + Av0) + (B — A)6¢(1 — a +p)}]

This corollary is due to [4].
Corollary 3.8 :
It f(z) TRS;(Q,O.,& 1,6, A, B) (i.ereplacing =0, A=1,7=1)
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Then We get
prt=" —71? (B — A)*3¢(1 - a) < |f (2
e [{P(1+A6)+(B—Aj55(1_a+p)}] < |f(2)
< =14 g [ (B — A)%0¢(1 — o) }
a [pA(1+ A8) + (B — A)0c(1 —a+p)}

This corollary is due to [2] and [7].
Corollary3.9: If f(z) € T,5 a,0,1,1,5, A, B) (i.ereplacing =0, A =1,y =1.£ =1)
Then We get

o (B — A)2%5(1 — a) ]{, ,
= |G o= e < 1)
o (B — A)2%5(1 - a) ]
=P [{pMHAo) T(B_A(1_atp)
This corollary is due to [9]
Theorem 3.4 :
If f(2) € T,V a, 3, 6,75, A, B)
Then
COAN2Ee(1
prp_l—rp[(1+ NS (B fj % - a) — lﬁ f(2)]
PA)PHAPA(L + Avd) + (B — A)0(1 — ar+pA) }
A)25¢

(B (1-a)
(1+pA).8+1{pA(1+A~) (B —44)(55(1—a+p)x)}>]

Proof : The proof of this theorem is analogous to that of theorem 3.3 . because a

< p:,.p—l L {

function f(z) € T,V a, B3,€,7.6, A, B) if and only if 2f (z) € T[.LS?’;‘(&., 3,&7v,0,A,B) . So

it is enough that replacing 8 with -+ 1 in theorem 3.3 .
Corollary 3.10:
If f(z) e T,VYa,0,€,7,6, A, B) (i.e.replacing3 = 0, A = 1)

Then We get

p.rp—l —_rP |: (B B A)Qég(l - O:j :| < f’(7)
1+p) {(pl+A47)+ (B-A)(l—a+p)] =1V
R p[ (B — A)25¢(1 — a) }

= pr +7r - =
(1+p){pM1+ Ayd)+ (B —A)E(l—a+p)}

This corollary is due to [4].

Corollary 3.11:

If f(2) € T,VYa,0,61,0,A, B) (i.ereplacingl =0,A=1,v=1)
Then We get

p;,,pfl P { (B — A)P6¢(1 — o) } < ‘f’(z)‘
(I+p){p(Q+A0) + (B—-A)oE(l —a+p)}] —

B (B 4751 = |

- (1+p){pA1+ A0)+ (B— A1 —a+p)}

Vol.3.Issue.2.2015 75



PUNEET SHUKLA Bull.Math.&Stat.Res

This corollary is due to [2] and [7]
Corollary 3.12:

If f(2) € T,VYa,0.1,1,8, A, B) (i.e.replacingd =0,A =1,y =1,6 = 1)
Then We get

bt (B - A)*%(1 - a) e
et [(l—l—'p) {(p(1+ A43) + (B — A)s(1 —a+p)}} - )f ("))
< prP7t 4P [ (B—A)?(1—a) ]
- (1+p){pA(1+A0)+(B—AY(l—a+p)}
This corollary is due to [9].
4 . CLOSURE THEOREM
Theorem 4.1 :

Let fi(z) = 2" and

(B —A)d¢(1 —a) ntp—1

Frp-1(2) = I+ m+p—2)N[(n+p—2)A {1+ Ady+ (B — A} + (B — A)de(1 —a)] |~

forn+p—1= 2,3.4,....

Then f(2) € T,V a, 3,€.0,v. A, B) if and only if f(2) can be expressed in the form
F(2) =0 Ayt 2™ Where A1 >0 and D02 Ay =1

Proof : Let

F2) = X127 L N1 20, mtp—1=234,.. withy Ajpi=1

n=1 n=1

We have

f(z) = Z )\n.+p—1fn—p—1(2) = A fi(z) + Z )\-n—p—lfn+p—1(3)
n=1 n=1

>0 B A)5¢(1 — a
F)=2" =3 Auip ( ped — o) -1
n=2 1+ (n+p—2)A°[(n+p—2)AM1+ Ady + (B — A)d¢}
| (B — A)E(L - a) ]
Then
N (B — A)d(1 — a)
z;hﬂ”{ﬂ+(n+pﬁﬂﬂm+p2»{1+&w+(s4wﬂ+(34ma1aﬂ
[[1 +(n+p—2)N°[(n+p—2)A {1+ Ady + (B — A)oc} + (B — A)d&(1 — a)q
(B — A)dg(1 — a)

n=2

Then hence f(2) € T,VMa, 3,€.7.0. A, B)

Conversely suppose
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f(:) € Tﬂ"fk(a 3 5 v (5" A B}

Then Remark of theorem 2.1 gives us

a < { (B—A)SE(1 —a){1+(p—1)A} ]
ntp—1 = 1+ (n+p—2)AP[(n+p—2)A{1+ Ady + (B — A)3¢} + (B — A)0E(1 — )]
we take

\ _ [[1 +(n+p—2)N[(n+p—2)A {1+ Ady+ (B — A)5¢} + (B — A)dE(1 — a)q .
e (B — A)oe(1 —a) {1+ (p— DA} e
and
A=1-) Aip
n==2
then
f(Z) - Z )\n—p—lfn—p—l(z}

Corollary 4.1 : If fi(2) = 2¥ and

() = 2 (B~ A)E(L—a) {1+ (p— 1))} o

- [[(nﬂo?) —6{(B—A)at —Ay(n+p—2) - (B-A)k(n+p—1)}]

then
f(Z) € .Tnv—l (Q: U 5 7, O‘: A B)

If and only if f(z) can be expressed in the form

F(2) = Xpe1 2™ Where Moy >0 and > Apyog =1
n=1

n=1
for (n+p—1) 1.2.34,..
This corollary is due to [4].
Corollary 4.2 : If fi(z) = z°and

f . _1(2) S . { (B — A)(Sg(l — Q)p Zﬂ+p—1
" (n+p—2)—0{(B=A)al—A(n+p—2)— (B— A)(n+p—1)}]

Then
f(2) € T,V'(e,0,€, 1,6, A, B)
If and only if f(z) can be expressed in the form

f(z)= Z )\n_+p_1z'n+p_1 ., Where Ayp—1 =0 and Z Antp—1 =1

n=1 n=1
for(n+p-1)=1,2,3,4,...
This corollary is due to [2] and [7].
Corollary 4.3 : If f1(z) = z° and
B — A)(1 —« _

fﬂ--l—p—l(z) = 2P — ( ) ( )p Sntp—l

(n+p—2)—9d0{(B—Aa—-B(n+p—1)+ A}
then
f(2) € T,V'(,0,1,1,5, A, B)

If and only if f(z) can be expressed in the form
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z) = nap—12 P Where Map,—1 =0 and nan_1 =
f Map12" 7 Where Map1 >0 and Yy Ay, 1
n=1

n=1

for(n+p-1)=1,2,3,4,...
This corollary is due to [9].
Corollary 4.4 : If f1(z) = 2’ and
(B-A)p
[(n+p—2)+Bn+p—1)— A

~n+p—1

-

fn-—p—l(z) =2l —

Frpt(2) = 27 - . o
ntp—1 > (B+1)(n+p—1)— (A+1)]

Then
f(z) € T,V'(0,0,1,1,1, A, B)

If and only if f(z) can be expressed in the form
[a's]

o0
F2) =) Aagpr2"™ L Where Aape1 20 and Y Apgpor = 1
n=1 n=1
for(n+p-1)=1,2,3,4,...
5. CONCLUSIONS
In this paper making use Al-Oboudi Operator two new subclasses of analytic and multivalent
functions are introduced for the functions with negative coefficient . Many subclasses which are
already studied by various researchers are obtained as special cases of our two new subclasses . We
have obtained varies properties such as coefficient estimates , growth distortion theorems ,Further
new subclasses may be possible from the two classes introduced in this paper .
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