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1 Introduction where .
_ | T (k+D)r (p—a+1) p+A(k—p)+l
Uem(@,A1,P) = | ForFicarD  pr
The convolution 8) with the functiong is defined by
oo H ma H

f(2) =P+ Z akzk(p,ne N={1,23.}). (1) (4) and using operatolDA Lp studied by I?ulut I, we

k=pn introduce an operathA | p(f *g)(z) and introduce new
classes/ 7§24 (5, B,b) and% 2§14 (5, B,b) as
follows

Let «7p(n) denote the class of all functions of the form

which is analytic in open unitdis&” = {z€ C||Z < 1}.

In particular, we set

o o _ Definition 1.A function f e «/p(n) is in the class
p(1) = op, (1) = A 1= o % 7™ (5 B b) if and only if f satisfies

If f € .27p(n) is given by () andg € .#7,(n) is given by

oy (1+9)(2) 1 (D@
oo Re{"“( o _p>}>5 5<DAF§<f 9@ )‘J“B’
92 =2+ 3 b (pneN={123.}). (2 (5)
k=p+n where z= % ,be C—{0},6>0,0< B < p.
th'en t'he Hadamard product (or convolutidrgg of f and Definition 2.A function f e #(n) is in the class
gis given by 8™ (5, B, b) if and only if f satisfies
< _ 2O (1492 2O (1402
(fxg)(2) =2 +kiz abZ = (g« 2. ) Re{p+ (HW p>}>5%( B e )‘ P
P 6)
We observe that several known operators are deduciblehere z= 7 ,be C—{0},6>0,0< B < p.
from the convolutions. That is, for various choicegydh Note that

(3), we obtain some interesting operators. For example
for functionsf € «7,(n) and the functiory is defined by

w Remark(i) For 6 = 0, we have

g(z):zp—|— z wk7m(aa)\7|7p)zk (mENOZNU{O})
k=p+n

fewapMma(5,B.b) = L2 e o 7PAM(5 B b).

%%S,A,I,m,a (07B7b) _ %p,)\7l,m7a (B7b)
(4) %yg,)\,l,m,a (07B7b) _ ygp,)\,l,m,a (B7b)
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(iyForo=0andB =0

%%S,AJmG (07 07 b) _ %p,)\,l,m,a(b)
%yg,)\7l,m7a (O, O, b) _ ygp,)\,l,m,a(b)

(i) For6=0,=0andb=1

%XS7A,I7m,a(O’ O, b) _ %p,)\,l,m,a
%YS7A*|7m*a(O, 0, b) _ ygp,)\,l,m,a
(iv) For g(z) = /(1 —2), we have two classes
wAN0"(3.B.b) and #.7P(8,B.b) which is
introduced by Guney and Bulut]]

Now we define two integral operator

Definition 3.Let n € N,m = (my,...,m;) € NJ and
k= (ki,....kp) € Rﬁ. One defines the following general
integral operators:

FPMALMAK op () — 7p(n)

ggp7n,)\7l,m7a,k:£{p(n)q — ap(N) (7)
such that
FPINIMaK 5 fzptp 1ﬁ (M)hdt,
gpnHimak) Ofgptp 1 El (%l—%(t:’ﬁM)kjdt, (8)

whereze % , fj,g€ #p(n),1<j<n.

Remarki) Forn =1,m =m,k; =k, andf; = f, we have
the new two new integral operators

k
fgpﬂ,)\,l,m,a,k(z) _ jz'ptp—1< A, p(f] #g)(t )) dt,
0

m, Y] k
ggp,n,)\,l,m,a,k(z) _ jz.ptp_]_(DM,%(fJ*g) (t)) dt,
0

tP—1

9)

(i) Forg(z) =2°/(1—
z .0 /DM g
:Jmp3n(4%%—>
0 j=1 .
z N /DY) )\

_ p-1 Alp!

_g pt J_Dl( o T ) dt,

These operator were introduced by Bulllf [
(iii) If we take g(z) = z°/(1 — z), the we have

z), we have

jgp,n,)\,l,m,a,k(z) dt,

(10)
ggp,n,)\ | ,m,a,k(z)

: ki
jgp,r],)\,l,m,a‘k( ) jptp 1 ( fJ)(t)) Jdt,
J 1

2 ki (11)
(Fy @)\ K
gptp 1J|-| ( p{p 1) dt,

ggp,r],)\,l,m,a‘k( )

These two operators were introduced by Fra8]n [

2 Sufficient Conditions for .72 1Mk (z)

Theorem1llet n € Nym = (my,..,mp) € NJ and

k = (ki...ky) € RL Also let
b ¢ C - {0},06 > 00 < B < p, and
fje % 7§ (5, B b)for1<j<n.If
n
0<p+3 ki(Bi—p)<p, 1)
=1

then the integral operato ™% K(2)  defined by8)
is in the class#g”* "™ (1,b) where

ProofFrom the definition &), we observe that

FPNMMEK 7) ¢ o7,(n). We can easy to see that

ma g K;
(ﬂpﬂ’m’k(Z))/ = pr_l IiljL <M> ) (2)
=

zP
Differentiating @) logarithmically and multiplying by 'z’,

we obtain
2(P1m(z)" (O ¢,9@) p)

7(jpﬂ?mﬁk(z))/ =p—1+ Z Kj (
or equivalently

2(7PNMK(z))" _ g Ki ( (DTlap(fj g)(z)), _ p>
1

(7Pnmk () DY (fi+0)(2)

D)\Jyp(fj*g)(z)

®)

1+

(4)
Then, by multiplying 4) with '1/b’, we have

i ) K W A z(DTfp(f,-*g)(z)'_
(” p>jzlk'b B (19

(sPnmk(z))’
®)
- p) =p+ z ki (%%ZE;%))* PP pz?zlkj)

(6)

ol
=

or

~

(ynnmk(z))
P+% (1+ (ipnmkz)

Sincefj € % .7§(9;,B;,b) (1< j <n), we get

oo (s ey o)) - Bl (G o) oo o
()
0|y (2opetiv0@) "
Alphtl
oS k& X —p||+p+ Y k(B —
Zl 19 p DTlap(fj*g)(z) ,Zl Y
Since
/
N ECARURTIE)
kjoj |~ map —p||>0
&b DI L(fix9)(@)
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because the integral operatg™* "™ ¥(z) | defined by
(8) , is in the class#g™ '™ (1, b) with

3 Sufficient Conditions for &14-ma¥z)

Theorem2Let n € N,m = (my,...,m;) € NJ and

k = (k..k;) € RL Also let
b e C - {0},0 > 00 < B < p, and
fi e w.7§Mma (5, B.b) for 1< j < n.If
n
0<p+3 kilBi—pP) <P, (1)
=1

then the integral operata#{*" ™ (z) | defined by8)
is in the class#g™* "™ (1,b) where

ProofFrom the definiton &), we observe that

FPNALMEK ) ¢ (). We can easy to see that

, n D™ (f. (g / Kj
() v fy[F) - @

Differentiating @) logarithmically and multiplying by 'z’,
we obtain

iy o n0e) |
(gPnmk(z)) mPoi Z X < DY (fi+9)'(2) ti=p

. 3)
or equivalently
(4P ™) (o (0@)"
(k@) P JZ . < o, Gro@y TP
(4)

Then, by multiplying 4) with '1/b’, we have

n (ope1+9)@)"
1 S B A _
b(” p) jzlk”’< oT (@ L p)

: (5)
or

2(gPmK(z))"
(gpn.mk(z))’

o (e +2v) o B (G pee-va
: _ (6)
Sincefj € % 2 §(9;,B;,b) (1< j <n), we get

relod (1 Gy o))

(gPnmk(z)
(+92)
- Red 1 (ZOhR0@)
P+Z j {b( o (9@ +

P)}H)* % pkj +p+ % k(Bj —p).
j=1 =1
(7)

n D™ (f,+0)(2))" n
>jzlkj5]- %((—f\n-la%TR +1—p> +p+j§lk,-(ﬁj—p).
Since
sl 2(ONptie9@)
5|t ‘ —p
& e\ DI L(fix0)(2)

because the integral operatéf?"™%(z) , defined by
(8) , is in the class#g™ "™ (1 b) with

4 Corollaries and Consequences

Forn =1,m; = mk; =k, andf, = f, we have

Corollary 1.Letn e NNme No and ke R” Also let be

C—{0},5>0,0<B <p, andfe%;ﬂp“m“(a,,ﬁ,, b)
fori<j<n.If

0<p+k(B—p)<p, 1)

n,hl,mﬂ,k(z)

then the integral operator/y” is in the class

AP (1 1) where

T=p+k({B-p)

Corollary 2.Letn e NNme No and ke R” Also let be

C—-{0},6>0,0<B<p, andfe%yp“ma(a,,ﬁ,, b)
fori<j<n.If

0<p+k(B—p)<p, 2)

m/\,lmouk( )

then the integral operato#y” z) is in the class

PN (T,b) where

T=p+k({B-p)

DI fj(2), we have

For(fjxg)(2) = Alpli

Corollary 3.Letn € NNm= (my,...,my) € N('] and k=
(K1,...,kp) € RT. Also let be C—{0},6 >0,0< B < p,
and f; € %y;“/\ (3, By,b) forL < j <n.If
n
0<p+ > kiBj—p) <p, ©)
=1

then the integral operator?,,; mx(2) is in the class
A PN(1,b) where
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Corollary4.Let n € Nym= (my,...,m,) € Ng and k=
(K1, ....ky) € R]. Also let be C—{0},5 >0,0< 8 < p,
and% 3P, Bj,b) for 1< j < n. If
n
0<p+ 3 ki(Bi—p)<p, (4)
=1

then the integral operator,, mk(2) is in the class
P (T,b) where

which are known results obtained by Guney and Bu2iit [
Further, if putp = 1, we have

Corollary 5.Let n € N,m= (my,...,m,) € NJ and k=
(ka,...,kp) € R1. Also let be C —{0},6 >0,0< B < 1,
and fj € % 7 §M ™ (&, By, b) for 1< j < n. If

0§1+ikj(pj_1)<1, (5)
=1

then the integral operatorZg*'™%(z) is in the class
HgH(1,b) where

Corollary 6.Let n € N,m= (my,...,m,) € NJ and k=
(k1,....ky) € R]. Also let be C—{0},6 >0,0< B < 1,
and f € .73 ™ (5, B, b) for 1< j < n. If

og1+ikj(ﬁj—1)<1, 6)
=1

then the integral operator%;"™¥(z) is in the class
g™ (1. b) where

Upon settingy(z) = z°/(1— z), we have

Corollary 7.Let n € Nym= (my,...,my) € Ng and k=
(k1,....ky) € R1. Also let be C—{0},6 >0,0< B < p,
and fj € .7PMma (5 B b)for1<j<n.If

n
0<p+ > ki(Bi—p)<p, ™)
=1

then the integral operator#PT™K(z) is in the class
U ¢ PAMMA (T ) where

Corollary 8.Letn € Nym= (my,...,m,) € Ng and k=
(K1,....ky) € R1. Also let be C—{0},6 >0,0< B < p,
and fj € 77 7PMma (5 B, b)for1< j <n.If

N
0<p+ 3 ki(Bi—p)<p, (®)
=1

then the integral operatorP1™K(z) is in the class
P(1,b) where

Upon settingy(z) = z°/(1—z) andd = 0, we have

Corollary 9.Letn € Nym= (my,...,m,) € Ng and k=
(k1,....ky) € R1. Also let be C—{0},0< B < p, and
fi e . /PMme(0,B.b)for1<j<n.lIf

n
0<p+3 ki(Bi—p)<p, ©)
=1

then the integral operatorP7™K(z) is in the class
JP(1,b) where

Corollary 10.Letn € Nym= (my,...,my) € N('] and k=
(K1,....ky) € R1. Also let be C—{0},6 >0,0< B < p,
and fj € 77 7PMMa(0,B,b) for 1< j < n. If

n
0<p+ Zlkj (Bi—p)<p, (10)
=

then the integral operatorP1™K(z) is in the class
2 P(1,b) where
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