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SOME PROPERTIES OF CERTAIN SUBCLASSES OF
MULTIVALENT FUNCTIONS INVOLVING THE
DZIOK-SRIVASTAVA OPERATOR

ZHI-GANG WANG, HAI-PING SHI

ABSTRACT. The main purpose of the present paper is to derive such results as
inclusion relationships and convolution properties for certain new subclasses
of multivalent analytic functions involving the Dziok-Srivastava operator. The
results presented here would provide extensions of those given in earlier works.
Several other new results are also obtained.

1. INTRODUCTION AND PRELIMINARIES

Let A, denote the class of functions of the form
f(2) :zp—|—Zan+pz"+p (peN:={1,2,3,...}), (1.1)
n=1

which are analytic in the open unit disk
U:={z:2€C and |z <1}

For simplicity, we write
.A1 = A
Let f, g € A,, where f is given by (1.1) and g is defined by

g(z) = 2P + Z botp2™ TP,

n=1
Then the Hadamard product (or convolution) f x g of the functions f and g is
defined by

(f * g)(z) =2P + Z an+pbn+pzn+p = (g * f)(z)

For parameters
a; €C (j=1,...,1) and B; € C\Z; (Zy :={0,-1,-2,...}; j=1,...,m),
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the generalized hypergeometric function

lFm(Oélw--7al;ﬂla-~-7ﬂm;z)

is defined by the following infinite series:

. . L = (al)n"'(al)n ﬁ
lFm(ah'"aal7ﬂ1,"'35mvz) 7; (ﬁl)n(ﬁm)n nl

(I<m+1; I,meNy:=NU{0}; z €U,
where (M), is the Pochhammer symbol defined by

1 (n=0),
(Mn =
AA+1)---(A+n—-1) (neN).

Recently, Dziok and Srivastava [8] introduced a linear operator
Hy(oaq,...;a;6, ..., Bm) : Ay — A,
defined by the Hadamard product
Hp(ah ceey QS ﬁh s 7Bm)f(z) = [Zp lFm(ah R al;ﬁla s aﬁm)] * f(Z) (12)
(l§m+1; I,m € Ng; z€U).
If f € A, is given by (1.1)), then we have

Oll
Hy(on, ... a3 81,0, Bm) f(2) = 28 + E - o (n € N).
n !

In order to make the notation simple, we write
Hzl;m(al) = Hp(ag,...,00581,- -, Bm) (<m+1; I,meNy).
It is easily verified from the definition (|1.2)) that
2 (Hy™(@0)f) (2) = anHy™ (a1 + 1) f(2) = (e = p) H™ (@) f(2). (13)

Let P denote the class of functions of the form

oo
D=1+ ",
n=1
which are analytic and convex in U and satisfy the condition
R(p(z)) >0 (z €U).

For two functions f and g, analytic in U, we say that the function f is subordinate
to g in U, and write

f(z) <g(z)  (z€D),
if there exists a Schwarz function w, which is analytic in U with
w(0)=0 and |w(z)]<1 (z€U)
such that
fz)=9g(w(z)) (2€D).
Indeed, it is known that

f(z) <g(2) (€U) = f(0) =¢(0) and f(U)Cg(U).
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Furthermore, if the function ¢ is univalent in U, then we have the following equiv-
alence:
f(z) =g9(z) (z€U) < f(0)=g(0) and [f(U)C g(U).

Throughout this paper, we assume that

p,keN, [I,meNy, e =exp (2;”) ,
Fy (a3 2 Zf“’ (HY™a)f) (ehz) =22+ (fed), (14)
gy (on;2) = % [Hé’%l)f(z) FHMa)f() | =4 (fEA), (1)
and
W3 2) = g [HE™ () ()~ HE (@) [(-2) | =2+ (f € 4. (16)

Clearly, for k = 1, we have
fyi(aas z) = HE™(on) f(2).

In recent years, several authors obtained many interesting results involving the
Dziok-Srivastava operator Hll;m(al) (see, for details, [11, 2 B, [, @, [7, [&, O 011 T3]
141, [15] 17, 18] [19], 221 23], 24, 26}, 27, 28], 29, [30] 311, [32] 34]). In the present paper,
by making use of the Dziok-Srivastava operator Hzl;m(al) and the above-mentioned
principle of subordination between analytic functions, we introduce and investigate
the following subclasses of the class A, of p-valent analytic functions.

Definition 1.1. A function f € A, is said to be in the class f;’7£(a;a1; @) if it
satisfies the subordination condition

2[00 =) (™ (@)1) (2) + a (™ (er + 1)f) (2)]
p[(1= @) S (e 2) + afyi(an +132)]
where ¢ € P, le,:;c"(al; z) is defined by ((1.4) and
le)”zl(al—&-lgz);éO (z € ).
For simplicity, we write
]:,l,’f;?(o; a1 P) =: ff;,’,?(al; ).
Remark 1.1. If we set
p=11=2 m=1, and aj=ay=0; =1

in the class }"é”,?(a; a1;¢), then it reduces to the known class S («; ¢) of func-
tions a-starlike with respect to k-symmetric points, which was studied earlier by
Parvatham and Radha [21]. If we set

p=1L1=2 m=1, ey =a;=0p1=1, and a=0

< ¢(z) (z€U), (1.7

in the class .7-";’,7,?(04; a1;¢), then it reduces to the class S*)(¢) of functions starlike
with respect to k-symmetric points, which was considered by Wang et al. [33].
Furthermore, we note that the class ]—";):2"(041; ¢) was introduced and investigated
recently by Wang et al. [34] (see also Huang and Liu [12] and Xu and Yang [35]).
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Definition 1.2. A function f € A, is said to be in the class G5 (o; aq; ¢) if it
satisfies the subordination condition

21— ) (™ (@) f) (o) + a (Hy™(er +1)f) (2)]
p [(1 —a)gp" (15 2) + agy™ (a1 + 1; 2)}
where ¢ € P, g5™ (au1; 2) is defined by and
g™ +1;2) #0 (2 €D).

<¢(z) (€0,

For simplicity, we write

Gy (05 15 0) =: G5 (15 ).

Definition 1.3. A function f € A, is said to be in the class H5™ (a; a5 ¢) if it
satisfies the subordination condition

2[(1= ) (5 (@) f) (o) + o (B (oa + 1)) (2)]

D {(1 — a)hs™(an; 2) + ahs™ (o + 1 z)}

<¢(z) (€0,

where ¢ € P, hb™ (a5 2) is defined by (1.6) and
hi;m(al—i—l;z) #0 (z€U).
For simplicity, we write
Hy™ (05005 6) =: Hp™ (an; 9).
Remark 1.2. In 1996, Chen et al. [5] introduced and investigated a subclass

S* () of A consisting of functions which are a-starlike with respect to symmetric
conjugate points and satisfy the inequality

" ( 2[(1 = a)f'(2) + alzf'(2))]
(1 - Q)Tscf(z) + aZ(TSCf(Z))/

)>0 (z €N,

-

p:17 l:2a mzlv alza2:ﬂlzla and ¢(Z)

where

Tscf(z) =

It is easy to see that, if we set

£() - F=2)

[N

71+z
T 1—z

in the class H5™ (o; a5 ¢), then it reduces to the class Sj, ().

Definition 1.4. A function f € A, is said to be in the class S’Z’Z(a;al; @) if it
satisfies the subordination condition

2[(1=a) (B2 (@0) ) (2) + a (B (01 + 1)) (2)]
p |1 = )5 (ens2) + afy R en +1;2)|
where ¢ € P, f;’j};(al; z) is defined as in and

fi;j}:(al—l—l;z) #0 (z € V).

<¢(z) (€0,



SOME PROPERTIES OF CERTAIN SUBCLASSES OF MULTIVALENT FUNCTIONS 29

For simplicity, we write
T (0013 ¢) =: 5, (013 ).
Remark 1.3. If we set
p=11=2 m=1 and ai=ay=0 =1

in the class S;’f,?(oz; a1; ¢), then it reduces to the known class C**)(a, ¢) of functions
a-close-to-convex with respect to k-symmetric points, which was also studied earlier
by Parvatham and Radha [2I]. Furthermore, we also note that the class ng(al; ?)
was introduced and investigated recently by Wang et al. [34].

Definition 1.5. A function f € A, is said to be in the class Qﬁi;m(a;al;gb) if it
satisfies the subordination condition

21— a) (HE™(@1)f) () + @ (B2 (01 +1)f)' (2)]

p [(1 = a)gh™ (1 2) + agy™ (o + 1;2)]

<¢(2) (€0,

where ¢ € P, g5 (aq; 2) is defined as in (L.5) and
gé’m(a1+1;z) #0 (z € ).
For simplicity, we write

&L (05015 0) =: B (015 ).

Definition 1.6. A function f € A, is said to be in the class 5™ (o; a3 ¢) if it
satisfies the subordination condition

21— ) (Em (@) 1) (2) + o (Hy™(oa +1)f) (2)]

p (1= @)™ (s 2) + ab™ (a1 + 1:2)]

<¢(z) (2€D),

where ¢ € P, 5™ (aq; 2) is defined as in and
hi;m(al—l-l;z) #0 (z € U).
For simplicity, we write
HL™(0; 15 ¢) =: HE™ (13 ).
In order to establish our main results, we need the following lemmas.

Lemma 1.1. (See [10,[106]) Let 8,7 € C. Suppose that ¢(z) is convex and univalent
in U with

#(0)=1 and R(BH(z)+v) >0 (z € ).
If p is analytic in U with p(0) = 1, then the subordination

p'(2) ; s
P)+ o o <) (z€T)
implies that

p(z) <¢(2)  (2€0).
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Lemma 1.2. (See [20]) Let 8,7 € C. Suppose that ¢(z) is conver and univalent
in U with
#(0)=1 and R(BH(z)+v) >0 (z € V).
Also let
a(z) < ¢(z) (2 €).
If p € P and satisfies the subordination

_2p(2)
p(2) + )+ <¢@) (z €U),

then
p(z) < ¢(z)  (z€).

Lemma 1.3. Let f € f;z?(a;al;gb). Then

/

2 [(1 =) (7ens) () + o (frtan +1)f)
p[(1= )y (s 2) + aff (an + 1:2)]
Furthermore, if ¢ € P with

%(p¢(z)+%—p)>0 (a>0; z€ ).

©)

<d(z) (z€l). (18)

Then

Proof. Making use of (1.4)), we have

k

le)k oz1,€kz Z Hlmal)f)( Zﬂ )
n=0
j 1 < (n+3)p l,m n—+j (19)
= k EZ H (al)f) (e 72)
and
(A s ) P Z 0D () f) (2. (1.10)
Replacing oy by a3 + 1 in and (| -7 respectively, we get
fyi(on +1;e]2) = 53; j,’,;‘(al +1;2)  (Ge{0,1,....k—1}), (1.11)
and
.
(A@+ 1)) = 23700 (Hy™ (@ + 1) (2). (112)

n=0
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From (1.9) to (L.12)), we get
: [(1 ~a) (f;;;"<a1>f)'< )+a (M + 11) )

p|(1— )y (s 2) + aff (o + 1:2)]

_1k46?@4&kl—w(mm@@ﬁ%%d+aﬂﬁmmy+nﬁ%%@}
= p[(1= @) (i) + affi e +152)
pites (- ) (Em@)) (62 +a (B (e + 1) (€2)]
= Y e

(1.13)
Moreover, since f € Fl7(a;a1;¢), it follows that

elz [(1 —a) (Hy™(a1)f) (e)2) + a (HE™ (a0 + 1) f)’ (%Z)}

) P (s e Lm .j <¢(z)  (1.14)
b [(1 a)fp,k (alvgkz) + afpvk (o + 1,€kz)}

(z€U; je{0,1,...,k—1}).
By noting that ¢(z) is convex and univalent in U, from and (| -, we

conclude that the assertion of Lemma [1.3| holds true.
Next, making use of the relationships (1.3) and (|1.4), we know that

‘ (f;:;”(al;z))/ + (o = p)fy e 2) = Zl Z P(Hy™ (o0 +1)f) (eh2)
=0

= alfp:k (a1 + 15 2).
(1.15)

Let f € f;zf(a; a1;¢) and suppose that

lm A !
¢@)Z(%if““d) (z € 1), (1.16)
pfp’,k <a1§ z

Then ¢ is analytic in U and (0) = 1. It follows from (1.15) and (1.16] that

—p+pP(z) = al—fézzl(jl R

z e ). 1.17
e <Y (117)

From (| - ) and (| -, we have
2 (F@+19) = () + (00 —p+ pol)UEf T (00i2). (L13)
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It now follows from (1.§)), (L.16), (1.17) and (L.18) that
S0 (fens) @ v (fre 1) @)
p|(1—a)fy (ns2) + ey (o + 1:2)]
_ (1= a)p() 7 (00:2) + Zp[d/ (2) + (01— p + () ()] f k(o5 2)
p(1 = a)f, 7 (s 2) + Zplon — p+ p(2) £, 7 (o3 2)

(1 —a)ip(2) + 3 [2¢'(2) + (1 — p+ pip(2))9(2)]
(1 —a)+ 3o —p+pi(2))

() + (1= a) + 2 (a1 = p+ po(2)] ¥(2)
(I—a)+ (a1 —p+pi(z))

= (= = < ¢(z
=) o —p+pY(z) &
(1.19)
Since
afe(p¢(z)+%—p) >0 (a>0; zeU).
Thus, by (1.19) and Lemma [1.1] we know that
i
- (o)
o) = 2T ),
Pl (a3 2)
This completes the proof of Lemma O

By similarly applying the method of proof of Lemmafor the classes g,l;m(a; ;)
and Hé;m (a; 15 ¢), we get the following results.

Lemma 1.4. Let f € G5™(o; 015 ¢). Then
2[(1=0) (g5m(@0)f) (=) + o (g™ (a1 + 1)f) (2)]

p[(1 = a)gi™ (a1 2) + agh™ (a1 + 1;2)]

< ¢(z) (z € U).

Furthermore, if ¢ € P with
a1 .
%(p¢(z)+;—p)>0 (a>0; z€U).

Then
l,m !
z (g, (a1 2)
% =< ¢(2) (z € ).
pgy" (13 2)
Lemma 1.5. Let f € H;™(a; 013 6). Then

2[(1=a) (Bm(@0) ) (2) + a (W01 + 1)) (2)]
p {(1 — a)hs™(an; 2) + ahs™ (o + 1 z)}

< ¢(2) (z € U).
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Furthermore, if ¢ € P with
(65) .
%(p(b(z)—i-—a —p)>0 (> 0; ze ).

Then
z (hi;m(al; z))/
—phé’m(al; 2 < ¢(z) (z € ).

In the present paper, we aim at proving such results as inclusion relationships
and convolution properties for the function classes f;z?(a;al;qﬁ), Qzl;m(oz;oq; ?),

1
’Hgm(a;al;qﬁ), Sp’f,?(a;alnb), 62”(0[;0[1;(;5), and ﬁ%m(a;al;(b). The results pre-
sented here would provide extensions of those given in earlier works. Several other
new results are also obtained.

2. A SET OF INCLUSION RELATIONSHIPS

. . . . . I, L
At first, we provide some inclusion relationships for the classes ]-"pfkrl(oz, ay;d),

GL™ (o an; 6), HE™ (s an; 6), B (0 013 0), 85™ (a5 a5 6), and H5™ (a3 a5 ¢), which
were defined in the preceding section.

Theorem 2.1. Let ¢ € P with
(65) .
§R<p¢(z)+;—p)>0 (a>0; z€U).
Then

Fyit(ason; ) C Fyi(an; ).

Proof. Let f € f;’?(a;al; ¢) and suppose that

z (Hzl,’m(ozl; z)f)/ (2)
pfy (0 2)

q(z) =

(z € V). (2.1)

Then ¢ is analytic in U and ¢(0) = 1. It follows from ([1.3)) and (2.1]) that

q(2) fi (an; 2) = %H,é%l +1)f(2) — %Hﬁ;mmlmz). (2.2)

Differentiating both sides of (2.2]) with respect to z and using (2.1)), we have

2 (=) o) = 22t DIV E)

1, . L .
fp;gn(alvz) p fp,;;n’(alaz)

2q'(2)+ |1 —p+
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It now follows from (1.7)), (L.17), and that
zﬁl—@(W”mmﬁ%@+a0%mmr+nﬂ%@}
p[(L=a)f (ar:2) + afy (o + 152)]
p(1 = a)a(=) 1, «n,»+ 2plag/(2) + (01— p+ pY(2)a(2)] o7 (013 2)

pkl Vi (152) + 2 (a1 — p p() 7 (011 2)
_(L—a)g(x) + 2 [ /(2) + (01— + PO
B o)+ & (o —p+pwa>
2oq/(2)+ [(1=a) + 2 —p+pel2)| a(2)

(1- )+*( —p+pY(z))
—g)+ L8 4 (zew).

—p+p(z)
(2.4)
Moreover, since
%(p¢(z)+%—p)>0 (a>0; z €,
by Lemma we know that
/
2 (7 en:2)
2) = ——F— < ¢(2) (z € ).
pfy (oa; )
Thus, an application of Lemma u to , we have
q(z) < o(z ) (z€l),
that is f € .7:;’7’,? (a1; @). This implies that
Fl (o on30) C Fyit(on: ¢).
Hence the proof of Theorem 2.1 is complete. O

In view of Lemmas [I.4] and [I.5] by similarly applying the method of proof of
Theorem [2.1| for the clabseb GL™ (o ar; ¢) and HL™ (o aq5¢), we easily get the
following inclusion relationships.

Corollary 2.1. Let ¢ € P with
a1 .
§R(p¢(z)+;—p)>0 (a>0; z€T).
Then
Gy (o 015 0) € Gy (03 9).

Corollary 2.2. Let ¢ € P with
Qaq .

Then
Hy™ (5 15.0) C H™ (s ¢).
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Theorem 2.2. Let ¢ € P with
(6%) .
%(p¢(z)+;—p)>0 (a>0; z€T).

Then

Fo(oson;¢) C B0 (s ). (2.5)
Proof. Let f € S;f,?(a; aq; ¢) and suppose that
2 (HY™(a132)f)' (2)

p(z) - R
pfp’k; (al; Z)

Then p is analytic in U and p(0) = 1. It follows from (|1.3) and (2.6) that

(z €U). (2.6)

P (s 2) = %H};m(al +1)f(2) — %H,@m(aoﬂz). (2.7)

Differentiating both sides of (2.7]) with respect to z and using (2.6)), we have

z (f;j}r;(al; Z)) (2) = oz (Hll;m(al + l)f)/ (z)

7, p l,
fok (15 2) p fok (15 2)

2p'(z)+ | an —p+

Furthermore, we suppose that

A
2 (Fy(ens =)
olz) =~ (zeu).
Pipk (@15 2)
The remainder of the proof of Theorem [2.2]is similar to that of Theorem We,
therefore, choose to omit the analogous details involved. We thus find that

p(z) <¢(z)  (2€),

which implies that f € 8’;’;2(0[1; ¢). The proof of Theorem is evidently com-
pleted. O

By similarly applying the method of proof of Theoremfor the classes (’Si;m (a; 15 0)
and .ﬁé’m(a; a1; @), we easily get the following inclusion relationships.

Corollary 2.3. Let ¢ € P with
o .
§R(p¢(z)+;—p)>0 (a>0; z€T).
Then
&L (o 015 6) C B (a3 9).
Corollary 2.4. Let ¢ € P with
(65} .
%(p¢(z)+;—p)>0 (> 0; z€ ).

Then
A5 (s a150) C Hp™ (015 8).
By similarly applying the method of proof of Theorems 1 and 2 obtained by Wang
et al. [34] for the function classes ggm(a; ay; ), @%m(a; a1; d), Hé;m(a; a1;¢) and
53£;m(a; a1;¢), we also easily get the following inclusion relationships.
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Corollary 2.5. Let ¢ € P with
R(pp(z) + a1 —p) >0 (z € U).
Then
Gy (o1 + 1;¢) C G5 (an; ¢).
Corollary 2.6. Let ¢ € P with
R(pp(z) + a1 —p) >0 (z € 1).
Then
Hy™ (o + 15.6) C Hp™ (a5 ).
Corollary 2.7. Let ¢ € P with
R(pp(z) + a1 —p) >0 (z € 1).
Then
BL™ (o + 1;¢) C B85 (ar;9).
Corollary 2.8. Let ¢ € P with
R(pp(z) + a1 —p) >0 (z €U).
Then
O™ (o + 1;8) C H;™ (a3 6).
3. CONVOLUTION PROPERTIES
In this section, we provide some convolution properties for the function classes
Frit(esai; ), G5™(asan:¢), and HE™(0n aq;5¢).

Theorem 3.1. Let f € A, and ¢ € P. Then f € ]-"l % (s ai1;¢) if and only if
{f [(1—04 (pzp—i-z ﬂ )T;”:'P n+10>
(1 (e <Zp+z o (o0, 1) : (iil)
+a (pzp + Z al + Dn ﬁmo)é;) napz””)

i » (o + 1), () 1, » 1l

(z€eU; 0260 <2m).

Proof. Suppose that f € féz?(a;al;qﬁ). Since
2[(1=a) (HE(@0) ) (2) + a (B (01 + 1)) (2)]
D {(1 - a)f; w0 z) + afé”’,f(al + 1;z)}

< ¢(z) (z € )
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is equivalent to

2[(1=a) (Hh™ (@) 1) (o) + a (Hy™ (1 +1)f) ()]
p[(1= )y (a5 2) + aff (an + 1:2)]

#o) (020 <2m),

(3.1)
it is easy to see that the condition (3.1)) can be written as follows:

1{2 (1= ) (Y™ (@) ) (2) + a (™ (0 + 1)) (2)]

z

—p [(1 = @) f (s 2) + afli (o + 1;2)] ¢<e“’>}¢o (0<0<2m).

(3.2)
On the other hand, we know from that
m Jn n+D o
z (H (oq)f) (pzp + Z ) oy “’) * f(z). (3.3)
Moreover, from the definition of fll);” (a5 2), we have
k—1
1 zP
lm . o l,m
fp,k (152) = H, (1) f(z) * (k Uz:;) 1— 5”z>
S k—1
(a1)n - (a)n 1 1 2P
— P _— n+p _
(‘” NP SN e mr R A O Db g RIS
(3.4)

Replacing a3 by a3 + 1 in ) and (| ., we know that ( . ) and (| . ) also hold
true, that is,

2 (HY™ (00 + 1)) (2) (szZ 1t D " Aty "+p>*f<z>, (3.5)

6m)n ’Il'
and
fl,m( +1: )_Hl,m( +1)f( ) (1162_:1 2P >
pk aq y2) =11, aq z) % 2 T
v=0
= P S (0‘1"‘1)71"'(041)”1 1¢ .
_< +q;1 (B1)n - (Bm)n n” ) (kg ) f(2).

(3.6)

Upon substituting from (3.3 to (3.6)) into (3.2)), we easily deduce the convolution
property asserted by Theorem

By similarly applying the method of proof of Theoremfor the classes G5 (a; a1 @)
and Hé;m(a; aq; @), we easily get the following convolution properties. O
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Corollary 3.1. Let f € A, and ¢ € P. Then f € Qll;m(a;al;qﬁ) if and only if

n — a)b(et?

l{f ll—oz <pzp—|—z ﬁ ) :'p ”ﬂ’)_whl

) a

—a ablei®y—

‘%m @) - ¢2( )<h2*f><2)}¢0 (0< 6 <2m),
where
and B

_ a1 +1 (ag)n 1 Lo
- +Z Bm)n —2" (3.8)

Corollary 3.2. Let f € A, and ¢ € P. Then f € ’Hé;m(oz;al;qﬁ) if and only if
1 — (a1)n - (a)n n+p et p(1 — a)p(e”)
Z{f* [(1 —a) (pzp 3 e ) - L),

oo i
+a<pzp+z (o1 4+ Do (0t)n 49 n+p> _ pad(eT) )hzl

ﬂm)n n! 2

—a)p(e?) ——— ad(e) ———
+%(hlm<—z)+p@( )(hz*f)(—Z)}#O (06 <2m),

where hy and hy are given by (3.7) and (3.8]), respectively.

Theorem 3.2. Let f € Hlm(al;(b). Then

- [p/oz P 1p(w(C)) - exp < / o dw(-8) - 2d«£> dC]

" = n'(ﬁl)n (ﬂm)nzn+p
(Z (al)n"'(al)n > ’

n=0

where w s analytic in U with
w(0)=0 and |w(z)|<1l (z€0).
Proof. From the definition of ’H;;m(oq; ¢), we know that

2 (HY (00) f) (2 2z (HY™ (o "(z
(Hpm(L )f) (2) _ - 22 (Hy™( 1){)7n() — — H(w(2)), (3.10)
P (0n2) (™ (@0))(2) ~ (Hy™ () f)(—) |

where w is analytic in U with

w(0)=0 and |w(z)]<1 (ze€l).
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From (3.10)), we get

2:(Hy" (01)1) (2)

Lm Im —1 d(w(=2)). (3.11)
P [(H "o N)(E) = (Hy™ (@) f)(=2) |
It now follows from (3.10) and (3.11)) that
Z(hé’m(aw))’ 1 S—
e " 7 [Pl )] (3.12)

We next find from (3.12)) that

!

(hgmmu D) p_p sw) - dw2) -2 5.13)
Upon integrating (3 , we have
lm -
log <h (2 ) / o ( D) =24, (3.14)

which implies that

h;l,;m(al; z) = 2P - exp <127 /Z Pw(§)) = w(=8) - 2d£> . (3.15)

It now follows from (3.10) and ( - ) that

, hl m :
(H (@) f)' (2) =w 9(w(2)
e P [7ow(§)) — d(w(=E)) —2
=1 9((2)) - exp (2 / : d§>
(3.16)
Upon integrating , we get
) f(2) = p [ 70wl - ex ( / H ( &) - 2d§> .
(3.17)
Combining and (| -7 we find that
T p(w (—5)) —2
p [ oto@) e ( / dé‘) €
= [Zp lFm(ah oo B, 7Bm)] * f(Z)
Thus, from , we easily get the convolution property . O

Remark 3.1. Putting
p=1L101=2 m=1 and ay=ay=p1=1
in Theorem we get the corresponding result obtained by Ravichandran [25].

By similarly applying the method of proof of Theoremfor the class g;;m (a; 15 0),
we easily get the following convolution property.
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Corollary 3.3. Let f € g,l;m(ams). Then

: ¢ w wi _
0= [o [ totuion o (1 [ ST =2,6) o

io: n'(ﬁl)n e (ﬁm)n Sntp

n—0 (al)n e (al)n

where w s analytic in U with

(1]
2]

(3]

(4]

(5]
(6]

[7

(8]
(9]

(10]

(11]

(12]

(13]

(14]
(15]
(16]
(17)

18]

w(0)=0 and |w(z)|<1l (z€U).
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