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CONCERNING THE ANALYSIS OF FRACTIONAL CALCULUS
AND TRANSFORMS OF MULTIINDEX MITTAG-LEFFLER
FUNCTION
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ABSTRACT. The aim of this paper is to introduce a new extended multiin-
dex Mittag-Lefler function by means of the extended beta function. We establish
some interesting properties of extended multiindex Mittag-Leffler function, such as
differential formulas, Mellin transform, Laplace transform, Euler-Beta transform,
and Whittaker transform. Further, we evaluate some results assosciated with the
Riemann-Liouville fractional integral and differential operators of the extended mul-
tiindex Mittag-LefHler function.
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1. INTRODUCTION AND PRELIMINARIES

Recently, many authors have introduced and further investigated many different
fascinating expansions and results of various special functions ( see [1]-[5], [7]-
[15],25],[26],[32]). Concerning his method of summation of some divergent series,
Mittag-Leffler [17] introduced the Mittag-Leffler function. We have realized its sig-
nificance over the past twenty years because of its application to physics, chemistry,
biology, engineering, and applied sciences.

In 1903, Mittag -Leffler [17, 18] introduced the Mittag-Leffler function as,

E,(a) = lz(; T +1) (a,p € C;R(p) > 0).

In 1905, E, -(a) a generalization of E,(a) was introduced by Wiman [29] in the
form given as
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0 !

a
Eur(a)=Y - ‘R R .
ur(a) 2 ER (a,pu, 7 € C;R(u) > 0,R(7) > 0)

Recently, in 2009 Salim [23] introduced and investigated a new generalized
Mittag-Leffler function

oo )\1 l dl
Ez\l,)\2 1
22 ZZ F ,LLl + 7— )l ’ ( )
(1, Ty a, A1, A2 € C; min{R(u), R(7), R(A2)} > 0; R(A2) > R(\1) > 0),

where (A1), is the classical pochhammer symbol [22], which is defined for A, € C
by means of the Gamma function I as

()\) F()\l—l-l) 1, (lIO, )‘16(:\{0})7
YTTTON) MO+ DMt 47— 1), (leN,\ eC)

Here, the classical Gamma function [22] is defined as
o0
M= [etetan (R >0).
0
In this paper, we introduce multiindex Mittag-Leffler function, for n > 1 as

,\1,,\2 i (A1)a! ’ ©)
=

N’L:Tz
O TT(kl + ) (A2)y
i=1

(@, iy Tiy A1, A2 € C; min{R(u;), R(m), R(A2)} > 0; R(A\2) > R(A\1) > 0; 4
1,..,n).
Which for i = 1 will reduce to Eﬁ‘i;i‘f(a) given in (1).

For an appropriately-bounded sequence {jn, }men, of arbitrary (real or complex)
numbers, the function Q ({Jm }meny; &) is defined by Srivastava et al. [27] in 2012
as,
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S it i (1€1< B 0< R <og; joi=1)
Q ({Jm}meng; §) =
vo €M exp(€) [1 +0 (%)} (R(&) > o0:19>0; peC)

(3)
for some suitable constant vy and p essentially dependent on the sequence {jm bmen,-
In terms of (3), they introduced the following extensions of the gamma function,
beta function, and the Gauss hypergeometric function

F;{jm}mENo)(§1> — /0 5251_1 9] ({jm}mENo; —52 — é) d§2; (4)

(R(&1) > 0; R(z) > 0)

1
BUimbmero) (3, 7 z) = / L1 - &) ({jm}meNo; —"”) déa, (5)
0 §2(1 — &2)
(min {R(u), R(7)} > 0; R(x) > 0)
and
. o {dm}Imeng) - l

({jm Ymeng) e B o/ (A + LA = M) §

Fx (ba )‘17 )\23 51) - ;(b)l B()\l, )\2 — /\1) l' ) (6)
(R(x)>0; & |<1; R(A2) > R(M\) >0)

respectively.

For different special choices of the sequence {jm }men,, €gs. (4)-(6) would reduce
to some different extensions of Gamma, Beta and hypergeometric functions. In
prticular, if we put

. (Pl)m
Jm = (P2)m

(meNy),

equations (4)-(6) become the following extensions by Ozergin et al. [20]

T{Pre) (&) = / &R <p1;02; —& — é) déa,
0

(R(z) 2 0; min {R(&1), R(p1), R(p2)} > 0).
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1
B(pl’”)(u,v'; x) = /0 HFI1-&) R (Pl;PQ; —52(1[)_52)> d§o,

(R(x) = 0; min{R(u), R(7), R(p1), R(p2)} > 0).

and

&'

Fm(pl’pQ)(bv )‘1;)\2;51) 7 3

D BB\ 41,20 — Ais @)

B(A, A2 — A1) >\2 — A1) P

(I &1 1< 15 min{R(p1), R(p2)} > 0; R(A2) > R(A\1) > 0; R(z) > 0)

respectively.

Take j,, = 1, and we can obtain the functions studied by Chaudhry et al. [3, 4]
from eqgs. (4)-(6) as follows

(1) = /000 &5 Lexp <—€2 - g;) d§o, (R(z) > 0; &€ C),

1 T
B(ILL’ T; (L’) = A 52#*1(1 _ 52)771 exp <—€2(1_€2)> d€2, (R(II;) > 0),
and

i B(A1 +1,X2 — Ai; @) &'
Falb M dai 1) = ) (00 =gt =
=0 ’ '

(R(ha) > B(A) >0, >0, | & |< 1)

respectively.
When j,, =0 (m € Ny) or for z = 0, egs. (4)-(6) reduce to their classical forms
(16, 19).

The generalized Wright hypergeometric function ;¥ [t], also known as the Fox-
Wright function [30, 31] defined as

B (aljo’fl)r..,(ag,@g);
gUnlt] = g¥n (B1,B1), s (Bns Bn); ! o
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o0

Z F a1 + Ozll F(Ozg + dgl) tl
= T(By+ ful)...D(By + Bul) !

(1 — oy, dl)a ey (1 — Qg, dg)

— gy |_ ¢ f
Hg,thl[ 3 (07 1)’(1_ﬁl,ﬂl),...,(l—ﬁhaﬁh)

here, H;]Z[t] denotes the Fox-H function [6] defined by a Mellin-Barnes integral
as,

i [, | (@10, a2, ), o (20, 1)
(Bl’ 51)7 (525 BQ)) ey (Bh’ ﬂh)

i k
H F(/Bn + BnEI)H F(l — ap + dn£1)
n=1

1

= — t41d 9
27 & 9)

h g
I t=B8a+8a61) T] Tlan+dnér)

n=1i+1 n=k+1

where L is a contour separating the poles of the two factors in the numerator.

For ¢; = ... = ¢4 = 1, B =..=08,=1¢eq (9) reduces to the generalized
hypergeometric function 4Fj, [32]

(@1,1), o (09,1 ] _ Tla)-Tay) —
S RO I R

We extend the multiindex Mittag-Leffler function given in (2) by means of the
extended beta function BUmtmero) (1) 7:2) defined by (5), mainly driven by the
significant applications of these extended hypergeometric functions and discuss some
properties such as differential formulas, and some integral transform namely Euler-
Beta transform, Laplace transform, Mellin transform, and Whittaker transform.
Further, we investigate some results involving Riemann Liouville fractional integrals
and derivatives of the extended multiindex Mittag-LefHler function.
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2. EXTENDED MULTIINDEX MITTAG-LEFFLER FUNCTION

Using (5) with the approach

(A1) _ B(A1 + 1,22 — A1) - B({jm}mENO)(/\l + 1, A2 — A5 x)
(A2) B(A1, A2 — A1) B(A1, A2 — A1) ’

in (2), we define the new multiindex Mittag-Leffler function as

({jm}’"GNO)W”\2 a: o BUImdmero) (X +1, A9 — A1 2) a

(pisi)? B(A1, A2 — A1)

=0 Hr(uil-l-ﬂ')
=1

(1is Tiya, A1, Ao € C, and = > 0; min{R(u;), R(7;), R(A2)} > 0; R(A\2) > R(\y) >
0, i=1,...,n).

Remark 1. If we put j,, = Epl)m (m € Ny), which gives another case of (10)

p2)m
> Blp1,p2) — M\ l
(p1sp2)sM1,2 0 N B (>\1 +1, A2 — Aq; x) a 11
Bl (@) =3 =g 5 " (1D
=0 HP(Nzl+TZ)
=1

(iy Tiyay A1, Ao € Cyand © > 0; min{R(u;), R(7;), R(A2)} > 0; R(A2) > R(\1) >
0, i=1,..,n).

For x =0 or j, =0 (m € Ny), eq. (10) becomes (2).
Remark 2. Put u; =0, 7, =1 (i = 1,...,n) in (10) and (11) we get special cases
of multiindex Mittag-Leffler function

E({jm}meNQ)?)\h)\Q (a; ZL‘) . F(AQ) \Ifg{jm}meNo) |:()\17 1)’ (17 1);((1;1‘):| ,

(0,1)7 T T\’ (A2, 1);

and

(p1,p2)i A A _PA2) orpe) [(A1,1),(1,1);,
Boutor () =g Ootyi @)

Moreover, for j, =0, x =0, p; =1 (i =1,...,n) and a is replaced by —a, yields

['(A2) (A1, 1), (1, 1);
A2 _ 2 LA,
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3. DERIVATIVE PROPERTIES OF EXTENDED MULTIINDEX MITTAG-LEFFLER
FuNcTION

Here, we discuss some derivative properties of the extended multiindex Mittag-Leffler
function (10).

Theorem 1. The differential formula for the extended multiindex Mittag-Leffler
function is as follows

(it) [aPlEE/{Zﬁ)?ENO);AMQ (na“;xﬂ

B({jm}meNo)(/\ + 1,0 — A ) (7, 1); (1,1);
T—r—1 1 s N2 1, T, 1) (L, )3
=a v, n. mat|, (12
B()‘h)\?_)\l) 2 i [(T—Talﬁ%(ﬂ‘,ﬂi)ﬁ g ( )

(1iyTiya, A1, A2 € C; R(t—7r) > 0,7 € N; R(A2) > R(A) >0, i=1,...,n).

Proof. Using (10) and employing term-wise r times differentiations on (12), yields

{ m}m )>‘ 7>\
g
> ]m}meN _ . [ T
o) (A1 + 1, A2 — A1 2) _ n (d) (@71 (13)
(=0 Pl de = A) o) -
i=1

B A g — ) n
= 1,2 = A1) F(MZ+T_T)HF(Mil+Ti)
i=1

o BUmbmeno) (X; 41, Ay — A ) i D(pl+7)I(1 + 1) (na*)!
B(A1, A2 — A1)

EOT(ul+7—7)0! HI‘ wil + 1)
1=1
(14)
Using eq. (7) and (8) in (14), we get the required result.

Theorem 2. We have the following derivative formula for the extended multiindex
Mittag-Leffler function

d [E({jm}WENO);)‘L&( ) ] )r o= BUmbmeno) (| 4147, Xy — A\1; 2)
da” (s,m)} B(A + 1, — A1)

)r 1=0
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!
- (l+1)ra ’ (15)
H L (pil + 73 + pair)
i=1
(Mz’aTia A, €C, and r € N; R(.ﬁlf) > 0,R(>\2) > R()\l) >0, 1=1, ,n) .
Proof. Using (10) and applying differentiation with respect to a yields,
d ({Gmmeng)idtre ,
<da> [E(Hi,n)? (a’ 1’)}
_d i BWimkmeno) (\; 41, \g — A5 ) al
~ da B(A1, A —\1) n
=0 HF(/LIZ +Ti)
i=1
i B{im}meny) (A 41, A2 — A3 2) =17
B(A1, 2 — A " ’
= A2 =) [Tt + )
i=1
Replacing | — [ + 1 and using the result ([21], p.46)
A2
B()\l,)\g—)\l) 7B()\1+1 /\2—)\1)
yields,
A= Bmmero) (A 414 1,09 — M\yj ) (1 +1)d!
Y BA+1,A — A1) n '
1=0 HF(Mil + T + )
i=1
Reapplying this term-wise differentiation rth time, we get
d" [E({jm}meNO);Al,/\z( . ] r > BWim}tmeng) )\1 + 147 A — Aq; :IZ)
dar (pis7)? )r P B(A1 41,2 — A1)
(I1+1).d

X — .
H L (pil 4+ 7 + pair)
i=1
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Remark 3. For x =0 or j, =0 and i =1, (15) becomes a known result [23]

(d’">[EA1,Az } )r = (M1 +7); (I+1),a

da” BT r =0 )\2+7“ 1[—1-7’1—1—,&17“)

4. INTEGRAL TRANSFORM OF EXTENDED MULTIINDEX MITTAG-LEFFLER
FUNCTION

In this section, we obtain the Euler-Beta transform, Laplace transform, Melli trans-
form and the Whittaker transform for the extended multiindex Mittag-Leffler func-
tion.

1. Fuler-Beta Transform

For the function f(a), the Euler-Beta transform [30] is defined as

1
B{ﬂﬂmﬂ}ZA;WAO—aVAﬂ@dw (16)

Theorem 3. The extended multiindex Mittag-Leffler function satisfies the following
Euler-Beta transform

B {E({am}meNO> A2 1), q}

(.u"L:Tl)l

b|, (17)

BWimmeno) (A\; 4+ 1, Ay — Ay 1.1):
:F(q) ( 1 2 1 I‘) oW, 1 |:( (paPZ)a( ) )a

B(Ala)\Q _>\1) TZ)NZ)?7(p+Q7p2)7

(i, i, A1, A2 € C; R(x) > 0,R(p) > 0,R(q) > 0,R(N\2) > R(\1) >0, i =
1,...,n).

Proof. Applying (16) in (10), we get

B{E“”*%“)““%bﬂ2x>nq}

(/141,7'7,)1

1
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1 > g{im}meng) “ i blarat
- / 1|3 bt - diz) da
0 — B(A1, A2 — A1)
1=0 [T (it +7)
=1
S mJfm l 1
BUmtmeno) (A 41, Ay — \i; 7) b aPt2l=1(1 — )71 dg
P B(A1,A2 — A1) 0
= [Tl +7)
i=1
>, BUimbmeno) (A 4+ 1, Ao — Ap; @) b L'(p + p2D)T'(q)
B\, ha — A n C(p+q+ pal
=0 A2 =) T (il +74) ( 20
=1
({jm}meN ) — s l l bl

B(A1, Ao — /\1
=0 HF pal + )T (p + q + pal) !
=1

Using eq (7) and (8) in (18), we reach the result (17).

E({Jm}meNO) AL, /\2( )

Corollary 4. Substitute a by (1 — a) in (rsr)0 ;x), yields

({jm bmeng A2
B{E(;{i,n}hmo (b1 - a)?; )p,q}

1
= [ @t ey 00 - )0y do
0 107

BWm}tmero) (A +1, A0 — A\ 2) (q,p2),(1,1); b

= F n n
(p) B()\l,)\z — )\1) 2ol [(Tiaﬂi)p(p"i‘q’pQ);

Remark 4. Forz =0 or j, =0 and i =1 in (17), we obtain the known Euler-Beta
transform for E,’)};\f (a) [25].

2. Laplace Transform

The Laplace transform [24] of the function f(a) is defined as:
L{@) = [ e f(a)da

o4
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Theorem 5. The extended multiindex Mittag-Leffler function satisfies the following
Laplace transform

/oo apflefsa E({Jm}mENO) iAL,A2 (b p2. .’E) da
0

(NZsz)
1 BWmbmeno) (A + 1, A — Ay; ) (p, p2), (1,1); b
sP B(A1, A2 — A1) (7i, )75 sP2

(i, iy A2, A1 € C; R(s) > 0,R(z) > 0,R(A2) > R(A1) >0, i =1,....n).

Proof. Suppose the R.H.S. of (19) as I; and using (10), yields

Il — /OO apflefsa E({]m}meNO) ALA2 (b p2 )da
0

(Nuﬂ)l
_ /oo R >, BWmtmeno) (\; 4+ 1, Ay — Ap; ) ] blar2! "
0 P B(A1, A —\1)
=0 HF(,L%Z +7)
i=1
:ZB{J } eNo )\1+l /\2—)\1,1,‘) . b ap+p2l_1e_sada
P B(A1, A2 — Ap)
[0 (il +7)
i=1
1 BWnbmeno) (A 41, Ap — ;) i T(p+p)TU+1D) (b (20)
P B()q, Ay — )\1) n sP2

(=0 HF(,Uil + 1) 1!
=1

Now, using eq (7) and (8) in (20), we reach the result (19).

Remark 5. For x = 0 or j, = 0 and i = 1 in (19), gives the following Laplace
transform for E,’)} 22(a) [23] as

(/\17 1)7 <p7p2>7 (17 1); L
(A2, 1), (11, p1);  sP2

1 - A1,
/ aP~ e % EM}Tf(ba”)da
1
g

mn sz [
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3. Mellin Transform

The Mellin transform [27] of an appropriately-integrable function f(a) with index
s is defined as

M{f(a);a — s} := /OO a* 1 f(a)da (21)

0
whenever the improper integral in (21) exists.

Theorem 6. The extended multiindex Mittag-Leffler function satisfies the following
Mellin transform

M{Eg{jm}’nlel\lo);)\ly)ﬂ

ioi)} (a;2);2 — s}

iU Ime) (PO (g — Ay + 5) . (M1 +s,1),(1,1);
- T (A2 — A1) 2P (e 4+ 28,0), (i ) )

(R(s) >0, and R(A2 — A1 + s) > 0),

(22)

where Fé{jm})mENO) is a particular case of (4) for x = 0.

Proof. Applying (21) in (10), yields

({dm Imeng )iA1,A2

MA{E " (a;2); 2 — s}
= [T BN

0 NuTz)l

0 o0 ({jm}meN ) — 5 !
[ [ presane o |,

0 — B()\17 )\2 - )\1)

1=0 HF(,Uil +7)
i=1

which, on further solving, gives,

oo
al

=0 TI T (uit + )

=1

w5 L BWImbmeno) (A 1, \g — \y; @) da.
0

B 1
 B(Ai, A2 — A1)
(23)
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Using the known formula [27]

/ 2~ BUmtmeno) (b, a; z)dx = Fé{jm}MENO)(s) B(b+s,a+s), R(s)>0,
0

n (23) we obtain,

M{E (UmImerig)idr. 2 (a;2);x — s}

,u'lle)
{im}meng) 00 l
:FO—(S) ZB )\1+l+5 )\2—)\1+S)—
B()‘la)‘2_)\1 1=0 H (Ml+7)
i=1
_ Fé{jm}mENo)(S) ()\2) /\2 o Al +3 i F()\l —|—S+l) F(l+ 1) al
TOWTOo — A1) n
=0T (Mg +1+2s) [T (pal + 7)1
=1
(24)

Applying, (7) and (8) in (24), we reach the result (22).

4. Whittaker Transform

Theorem 7. The extended multiindex Mittag-Leffler function satisfies the following
Whittaker transform

|t W) BT (0 0) da
O 13 T3

—u B({jm}meNo)(Al + 1A — Al,l’) (% + 5+ U7P2)a (% B+ uap2)7 (17 1)7 b

=v 3Uni1 — .

B(A1, A2 — A1) (75, )T, (1 — a4, p2); Ze

(25)

Proof. Put va = c in left hand side of (25), yields

o7
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00 u— * BWim}m N
[ G ¥ st 3 B e (5,

=0 B(A;, A2 — A1) Hr il + 75)
=1

—u > B({jm}meNo)(Al + l7 )\2 _ )\1;%) bl

= U Z oy

=0 B()\l, Ay — )\1) HF(;@Z + Ti) pp2l
=1

PRl Wea(c)de  (26)

Now, employing the formula

® w1 TG+ B8+u)T(5—B+u) -1
/Ox e2 Wyg(r)dr = T —ata) ,(R(u:l:ﬂ)>2>,

where, W, 5(x) is whittaker function [28],
(26) becomes

BWmbmeno) (N 4+ 1, Ay — A\i; 2)

- B(A1, A2 — A1)
0o l
Z +,8—|-u+p2l) ( —f+u+p2l)1“(l+1) (;;) (27)
=0 I'l—a+u+ pal) HF(,uil+7'¢) !

i=1
Using (7) and (8) in (27), we reach the result (25).

5. FRACTIONAL PROPERTY OF EXTENDED MULTIINDEX MITTAG-LEFFLER
FUNCTION

Here, we investigate some results associated with the right-sided Riemann-Liouville
fractional integral operator I, and the derivative operator Dy, , which are defined
respectively as follows [15, 24]:

1 0(a)

(15400 = 7 / i sda, (R() >0, a €0), (28)

and

o8
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(D, 0)(t) = ((Z) (L, 0)(t), (r=[R()]+1; R(a)>0,a€C), (29)

where, [t] is the greatest integer.

Hilfer [9] defined a generalized Riemann-Liouville fractional derivative operator
Dgf of order 0 < a < 1 and type 0 < 8 < 1 with respect to t as follows:

oo = (B4 5) (170 0) 0, 0= R+ Ra) > 0. € ©)
(30)

Theorem 8. Suppose w € Ry; pi,7i, A\, A, p, 7yah € C; R(p;) > 0,R(13) >
0,R(a) >0, i =1,...,n. Then, fort > w, we get the the following results:

N [ 7o =1 ({Fm}meng )iAn,A
(i) (124 [0 = w) B a — w)tsw)| ) (1)

BWimbmeno) (A 41, Ap — A5 ) ( 1,1);
_ o T+a—1 1 s N2 1, T,,LL),( ) )7 - m
= (t w) B()\l,)\Q — )\1) 2\I’n+1 |:( h(t U}) .

(31)

() (Dis [(a = w) ™ B REN a — w)s )] ) )

B({jnL}mGNO)()\l +l )\2 _ Al. .Z') |: (7‘ H) (]_ 1) :|
:t_wT—Oé—l ) ) \I/n ) s\t L)y . ht —w)| .
( ) B(/\l,)\g —Al) 2 i (T_OQ,U/)v(Ti:,ui)l; ( )

(32)
and

(Z’LZ) <Dg,,ﬁ’ [(a . w)T—lEEgtr;j’)?eNo)Qq,)\z (h(a _ w)#; :L‘)]) (t)

BWimtmeno) (A +1, X — A3 ) (1, 1), (1,1);
= (t— T—a—1 9 ) \I’n ) ) ) ) . ht— m .
=) Bl %~ ) S e
(33)

Proof. With the help of (10) and (28), the term by term fractional integration and
the application of the result [24]

(s [la =) ) () = s (= w7 (ur €€ Rp) > 0. R(r) > 0)
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yields for t > w :

(155 [t = w) BN (ha — wys 2)] ) (0)

— | @ S B {jm}meND )\1 + l, )\2 - Al; ZL’) h‘l ((Z _ w)ﬂl—H’—l (t)
v | 2 B(A1, A2 — A1) f[F(u-l )
L i=1
i Bl (A1 +1, A0 — Aj; ) A (Ia [(a - w)uHTilD (t)
= B(A1, A2 — A1) - vt
[T (it +7)
i=1
[e'e) B {]m}mENO )\1 +l )\2 _ )\1,%)
P B(A1, A2 — A1)
l
x F(:ul +1Z-) h (t _ w),ul—i-T—i-a—l
D(ul+ 7+ ) HI‘(,uil + 1)
i=1
= (t - )T—i-oz lB({JM}mENO)()‘l +1, A2 — Ay; )
B(A1, A2 — A1)
XZ F(,ul—FT)F?EH—l) (h(t — w)! (34)
EOT(pul+7+a)l! H (il + 1)

i=1
Now, using (7) and (8) in (34), we obtain the required result (31).

Next, by applying (10) and (29), we have,

(6% T— 'm m ;)\ ,/\
(‘Dw+ |:(a - w) 1EE£Z773)?6N0) ! Q(h(a — w),u; x):|> (t)

_ d\" r—a =1 ({imtmeng )sA 1,22 )
= <dt> (Ier [( —w) E(m,n)l 0 (h(a — w)“,m)]) (1)
B

B (Lmbmeno) (A} +1, Ay — Ap;2) D(ul + 7) B!
B B(A1, A2 — A1) i
=0 (ul+ 747 —a) [T (il +7)
=1
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AT

employing (13) and (14), yields

rag BUmImen) (0 1,09 — \y;2)

= (t—w) B(A1, A2 — A1)
y Z Pl +# )T+ 1) (h(t — w)). (35)
=0 F(T—Oé+ﬂl l' HF H1Z+TZ)
i=1

Applying (7) and (8) in (35), we reach the result (32).
Lastly, from (10) and (30), we have

(e} T— mJfm )\ 7)\
(D3 (0w BT ) )] ) 1)

> g{im}meng) o\ !
_ DS}’E Z B o/ (A1 41, A2 — A1;7) . h (a—w)“H'T_l )
— B(A1, A2 — A1)
=0 [Tt +7)
i=1
o] B{]m}mENO A +l)\ _>\,.T hl N o
- 1t — o) (032 [(a—wp=r1]) ).
B(A1, A2 — A1)
=0 [T (it +7)
i=1
(36)
Applying the result of Srivastava and Tomovski [24] in (36), yields
BWimtmeng) (\y 1. Ao — \1:
:(t_w)’r—()é—l 0 < 1+ A2 lax)
B(A1, A2 — A1)
3 LEEDTEED gy 30
0T (pl+7—a)l! HI‘ pil + 1)
=1

Finally using (7) and (8) in (37), we are getting the result (33).
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