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Abstract: In literature, a lot of remarkable definite and indefinite integral formulas whose
integrand include various special functions have been given. In this paper first our aim is to
establish two double infinite integral formulas which involve Srivastava’s polynomial,
multivariable Mittage—Leffler function and modified I-function. After that we give the Beta
transform, Laplace transform, Verma transform of these two double infinite integrals.

Keywords and phrases: Gamma function, beta function, Srivastava’s polynomial,
multivariable Mittage—Leffler function, modified I-function of two variables, double finite
integral formulas.

Mathematics subject classification: Primary: 33C60, 33C99; secondary: 44A20

1. Introduction and Preliminaries

In 1979, Prasad and Prasad [7] introduced modified H-function of two variables and
in 2012, Shantha Kumari et al.[1] defined I-function of two variables. In this paper we are
defining modified I-function of two variables, which is the generalization of both the
modified H-function of two variables and I-function of two variables, in the following
manner:

_ym,nmy nyimy ny iy iy
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[Ir" =6+ B,5,+Bs) [ [ T7(a,—a;s,— 4;s,)

j=1 Jj=n+1

85



m

[Ir"d, =85 +Ds)[ [T (U-c,+7,5-C,s,)

% Jj=1 Jj=1
il " P £ (2)
HF "(I-d,;+9;s, —Djsz)H I (c,=y;5+C;s,)
Jj=1 J=n+l
[T -Fsp[ [T (-, +Es)
6(s)=—- R ()
U V.
[ITa-f+Fs) [T (e -E;s)
Jj=my+1 J=ny+1
[Ir7 @, -H s)[|T?(-g,+G)s,)
0,(s,) =—~ = 4)
pP; :
[1r70-h+H,s) ] TY(g,-G,s,)
J=my+1 Jj=ny+l1

Here, the variables z, and Zz, are non-zero real or complex numbers and an empty
product is interpreted as unity. m,n,m,,n,,m,,n,,m,,n;, p,q, p;»4,> P»-4,, P5,4, are all
non-negative integers suchthat 0<n<p,0<m<¢q,0<n <p,,0<m <q,,0<n,<p,
0<m,<q,,0<n;<p;,0<m;<q; and @;,B,,7,,6,,4,,B,,C,,D,,E,,F;,G,; and
Hj are all positive. aj,bj,cj,dj,e]-,f_,.,gj,hj are all complex numbers. The integration

path L, in the complex s, plane runs from O, —i®© to 0O, +i% so that all the poles of

TV(f,—F,s) for (j=12,-,m,) lie to the right of L, while all the poles of
Vj . ‘fj ] —

[(-e,—E;s) for (j=12--,n), T7(-a,+a;—4s,) for (j=12,--,n)

and ' (I=c;+y;5—C;s,) for (] =12, -,nl) lie to the left of L, . The integration path

L, in the complex §, plane runs from O, —i%© to O, +i%0 so that all the poles of
r’ (h,—Hs,) for (j:1,2,---,m3) lie to the right of L, while all the poles of
r(1-g,+Gs,) for (j=12m), T7(-a,+a,s—4s,) for (j=12,,n)

and Fg}(l—cj +7;8—C;s,) for (j=1,2,"',nl) lie to the left of L, .

The function /[z,,.z, ] defined by the equation (1) is an analytic function of z, and Zz, if

P LI )2 q @ . >
V;:Z;étjaj+Z;§j7j+Z;UjEj_Z;njﬁj_z;n_;di—z;l/jf} <0 (5)
J= J= J= Jj= j= j=
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Vy=2.54,+ 2D+ 2 PG, =2 n,B =3 £C, =2 OH, <0 (6)
j=1 Jj=1 j=1 Jj= Jj=1 J=1

exist. The double integral defined in the equation (1) converges absolutely if

1 1
|arg z, |< 5 7€ and|arg z, |< 5 7€2, where

Q= zfﬂj‘ Z 51051 +Z771'B Z U]ﬂ Zé Vi~ Z §7/1+Z77] J

et et frrt
—277}5 +ZUE - Z UE, +ZVF Z V.F, >0 7
e frret fleme®
and
Q, :,Z’i;(’ng" ;HQAJ +an ] —JZ;IUJ.BJ.+;Z1_I;§} J%g}c} +an ;

—an ]+ZPG Z PG, +ZQH Z O.H,>0 )

my+1 J=ny+1 Jj=my+l1

For simplicity, we shall use the following notations;

U=m,n :m,,n, ms,n, 9)
V=p1.9:P:49 P59, (10)
A =(a;a;,4;¢),, (11)
4,=(c;37;,CENy, (12)
A, :(ej,E.'U)lp (13)
=(g,5G;3P),, (14)
1:( jaﬂj»Bjaﬂj)l,q (15)
B, =(d-'5~ D)y, (16)
=/, Fs V), (17)

B, =(hj,Hj,Qj)Lq3 (18)

In 1903, Mittage-Leffler [4] introduced the function £,()) in the following manner:
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E,(y)= where a, yeC, R(a)>0 (19)

Zolf(ak +1)

In 1905, Wiman [12] generalized the function £,(y) and gave the function £, 4(») in the

following manner:

aﬂ(y)=20)r(ak o5 Ve @ f.yeC. R@)>0. R(p)>0 (20)

In 1971, Prabhakar [6] generalized the function £, ;(») and gave the function E;l 4(¥) in

the following manner:

) S () Y
Eep)= Z(;F(ak+,8) k! _

where @, B, A, yeC, R(a)> 0, R(B)> 0, R(A)> 0

Saxena et al. [8] gave the multivariable analogue of multivariable Mittage-leffler function in
the following manner:

i (/L)kl “’ Ky yl . ﬁ

Vl(ylﬁ Sym)_ 21 P Vl(yl""’ym): oo (22)
E, ookl by k=0 T'(V + zi:1 o l_) k! k!
where Vi, 4, #,€C, R(u,)>0, Vi=1,2,--,m
] A (/L)kla”'a(ﬂ’m)km
For the sake of convenience, let £, = —~
F(Vl + Zi:l Il’liki)
Srivastava [11] introduced the general class of polynomials in the following manner:
o M (N )Mk
SN (y)_ ; X ANky N=0,12,- (23)

where M is an arbitrary positive integer and the coefficients 4, , (N, k =0) are arbitrary

constants, real or complex and (1), is the pochhammer symbol.

2. Required Formulas
The following some known integral formulas are required for our present study.

Manoj Singh [2] gave the following formula for the Bessel-Maitland function,
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J'luafl (1 _u)ﬁfl J/t,y (xué')du :i (j/)qn (_x)” r(a + 57’1)F(IB)
0 e =n'l'(un+v+1) T'(a+ B+ 0n)

(24)

where i, v, y € C, R(u) >0, R(v) = -1, R(») =0, R(x) >0, R(B)=>0 and g € (0,)H)UN

Nielsen [5].

7Z'COS( 5 jl“(1+p)

_ (25)
2Pr(1+p+“)r(1+ P “j
2 2

jo” (sin 0)” cos add@ =

where p > -1
Nielsen [5].
7Z'Sln( > jF(1+p)

_ (26)
2Pr(1+ p”’jr(n P "j
2 2

3. Main Integrals

jo” (sin )" sin afd @ =

where p > -1

Here we are giving two double integrals involving the Srivastava’s polynomial (23),
multivariable Mittage-Leffler function (22) and the modified I-function of two variables (1).
Theorem 1: Let d,f,dl.,j;,hj,aj eR" for i=L...,m and j=12, R(a)>0,
R(P) >0 and R(p)>—1. Also let

7 h
R(a)+(h +h,) min iR(V - J>O R(p)+ (o, +0,) min ‘R[Q HJ ]>—1.

1<j<m, 1<j<my
By (i O 1 . . . .
Further, let ‘arg(ziu S 9)‘ <57 (i=1,2) with Q, same as in the equations (7) and
(8). Then

[} 7w a1 77 e’ sin O cos a S (yu sin 0)')

ﬂ’i dl 1 fl dm 1 fm
xE) , (yu sin” 0,...,y,u" sin™ )1 b o
Z,u " (sin 0)

zu" (sin )" ]dud@

:i(}/)an(ﬂ)( x)" —oos ﬂj[N/M] i (_N)MkA " (l ko [y, k
= \T(un+v+1) 2 Sk el ) Ak 27
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-0
Im n+2;U 2
p+2,q+3;V —

AXX:A:A'AJ

2 0-222 B],K)}IZQY B,:B;;B (27)
where
X, =(1—a—5n—dk—zzlkl.di; b, ;1) (28)
~(p= =3 i fi 0 i ) @)
=(—a—-p—6n—dk-)" kd;h, h;1) (30)
p a ﬂc m k. f, o, O,

Y = - ———— A, _7_71

2 ( Zzl 2 2 2 (31)

mkf o o
Y3:(——+ le 2 9 19 zzalj (32)

Proof: We denote the left hand side of the equation (27) by A . Then we express the general
class of polynomial and multivariable Mittage-Leftler function in the series form with the
help of equations (23) and (22) and expressing the modified I-function of two variables in
terms of Mellin-Barnes contour integral with the help of equation (1) and changing the order
of integration, which is permissible under the given conditions, we obtain

[N/M] k, k
(N)Mk B Y 1
A=) Z A O G b PS8

U adkt Y kd +hys +hys, -1 _ T, " kS,
{ j y Lt g IJ;j;(xuﬁ)du}[ jo (sin §)” "+ L cosaé’dﬁ}dsldsz

0
(33)

now, evaluating the inner # and @ -integrals in the equation (33) with the help of the integral
formulas given in the equations (24) and (25). We obtain

[ Bt 8 g (3%  du =

0

i (7)) gn (=X)" F(a+5n+dk+2:ilkidi+hlsl+h2S2)F(,B)

mo T(un+v+1) T(a+ B+6n+dk+Y" kd, +hs +h,s,) (34)

and

T NP ko ¢
'[0 (sin @) Lo s afdf =
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PR Lk o) (ﬁzaj L1+ p+ fk+ Zil k. f, +os, +0,5,)
F[1+ p+a+ﬂc+ZZlkif[ 40,5, + 0,5, JF[“— p—a+jk+2ilkifi 40,5, + 0,5, }

(35)

2 2

now, putting the equations (34) and (35) in the equation (33) and interpreting the result with
the help of equation (1) in terms of double contour integral, we get the required result (27).

Theorem 2: Let &, [, d;, f;, h;, O, eR" fori=1....,mand j=12, R(a)>0,
R(B) >0 and R(p)>—1. Also let

/i h.
R(a)+(h +h,) min ‘R(V - ]>0 ‘R(p)+(61+0'2)mm ER[Q Hj ]>—1.

1<j<m, 1<j<my

Further, let ‘arg(ziuh" sin” 9)‘ <3Q,7 (i=1,2) with Q, same as in the equations (7) and
(8). Then

f; Lﬂu“’l (1—u)™ J*7 (xu® )(sin 0)” sin adSy (yu‘ (sin6)”)

h . P

E ! ~ '(sin )
xEy , (yu® sin® 0,....y,u’ sin™ O)1 Zluh (Sl.n )" \audo

iV Zzu ) (Sln 0)0‘2

C NG TR (a0 & (N ()"
STl DE 8 e (G

o n!l(un+v+1) k=0 kyvok =0

B.Y.Y.Y. B :B.:B (36)

1241549

_Ul
Im n+2;U 2
+2,g+3;V _
ptz.q 2 o, Zz

AXX:A:A'A]

where X, X,, Y|, Y,, ¥, are given in the equations from (28) to (32) respectively.

4. Integral Transform Formulas

In this section we shall obtain integral transform like Beta transform, Laplace
transform, Verma transform of the double integrals obtained in the above two theorems.

4.1 Beta Transform

Definition: The beta transform of a function f(z) is defined as (see [10])
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Bif(@)s.p)=| 27 (1-2)"" f(2)dz (37)

Theorem 3: Let d, f,d,, f,, h_].,O'jeR+ for i=1,...,m and j=1,2, R(a)>0,
R(B) >0 and R(p)>—1. Also let

. 17 | h,
R(a)+(h +h2)1£r]1l229%(1/j Fi >0, R(p)+(o, +02)12}$3 R| O, Fjj >—1.
Further, let ‘arg(zl.uh" sin” 6’)‘ <3Q.7 (i=1,2) with Q, same as in the equations (7) and
(8). Then

B{J'Olj‘”ua—l (1 _u)ﬂ—l J:f:]}/ (x”é)(sin e)p cos Cl@Si,/[ (yzbud(sin Q)f)

0

z,z"u" (sin §)”

A My, 4 inh T 1% 3 S
xE (yz"u®sin” 0,...,y, z"u" sin™ 0)1 .
Hiem " z,z"u™ (sin 6)”

Jdud@:s,p}

= nl(un+v+1)

. 2%z
><]m,n-%—3,U L 1

p+3,q+4V 2_52 Z
2

A, X, X,, X, A, :AS;A4J

B.Y,Y,.Y,,Y,:B,: BB, .

where X, X,, Y}, Y,, ¥, are given in the equations from (28) to (32) respectively and
Xy=(=s=bk="" nk;h, ;1) (39)
th:(l_s_p_bk_zl’;niki;llalz;1) (40)

Proof: In order to prove the equation (38), using the definition (37) of beta transform, we get

B{J'Ol joﬂuaJ (1 _u)ﬂfl J:f’qy (x”é)(sin ‘9),0 cos GQS% (yzbud(sin 0)f)

z,2"u" (sin )

y . d -
xE?  (y2"u” sin" 0,...,y, 2" u sin’ O)I
Hi sy m L hy o o,
z,z*u™ (sin @)

jdud@:s,p}

- jol 2 1=z { | 1 [ u =wy T (o Y(sin 0)° cos adS) (2"’ (sin 0)")

04J0
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z,z"u" (sin )"

ﬂ'r ™ dl 1 fl um m m
xE,  (nz"u"sin” 0,...,y,z"u" sin” 0)] s o,
z,z*u* (sin @)

]dud@}dz
(41)

now, expressing the general class of polynomials and multivariable Mittage-Leffler function
in series form with the help of equations (23) and (22) and expressing the modified I-function
of two variables in terms of Mellin-Barnes contour integral with the help of equation (1) and
changing the order of integration, which is permissible under the given conditions, we get

N,k ,ul.,vy
0 kom0 k! k! k, '(272'1)

INIM] o (. k k,
_ Z z ( N)MkA Fh kN j J. D(s;,5,)6,(5,)0,(s,)z" 2y

X Dl Ll (1=u)"™ T2 (xu )du} D: (sin 9)p+ﬂ(+21'kifimlslMZS2 cosafd 9}

0

y |:j1 Zs+bk+zi:lniki+lls, +158, (1 _ Z)p_l dZ:| dsldS2 (42)

now evaluating the inner z-integral, we obtain

Jl R WA -2y = C(s+bk+Y " nk +Ls +Ls,)T(p)

- 43
0 D(s+p+bk+Y " nk +1s +1s,) ()

now putting the equations (34), (35) and (43) in the above equation (42) and interpreting the

result with the help of equation (1) in terms of double contour integral, we get the required
result (38).

Theorem 4: Let d, f,d,, f,, hj,O'jeR+ for i=1,...,m and j=1,2, R(a)>0,
R(P) >0 and R(p)>—1. Also let

f h
R(a)+(h +h,) min iR(V - J>O R(p)+ (o, +0,) min ‘RLQ HJ ]>—1.

1<j<m, 1<j<my
h O 1 . . . .
Further, let ‘arg(ziu ‘s 9)‘ <57 (i=1,2) with Q, same as in the equations (7) and
(8). Then

B {J()l J‘O” uOFI (1 — u)ﬁfl J:f,q}/ ()Cué)(sil'l (9),0 sin aHSIIt//I (yzbud (sin Q)f)

z,2"u" (sin )"

ﬂz Th dl 1 f] m m
xE7 (nz"u® sin” 6,...,y,z2"u" sin” 6)] b o
z,z*u* (sin 0)

]dud@:s,p}
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o },)an x)nr(p) A ra [NIM]  «© N)Mk ,1/. lk ml Lki
Z n!l(un+v+1) ( jz Z Nkﬂv‘(2f)n (j

1=0 k=0 K.k, =0

_51
Im n+3;U 2
+3,9+4;V —
pt+3.9 2 o, 22

AL XX, X DAy D A A,
B.Y,Y,.,Y,,Y,:B,:B;;B,
(44)
where X, X,, X5, Y, Y,, Y,, Y, are given in the equations (28), (29), (39), (30), (31), (32)
and (40) respectively.

4.2 Laplace Transform

Definition: The Laplace transform of a function f (z)is defined as (see [9])

L{f@)} =], e f(2)dz (45)

Theorem 5: Let d, f,d,, f,, hj,O'jeR+ for i=1,...,m and j=1,2, R(a)>0,
R(P) >0 and R(p)>—1. Also let

7 h
R(a)+(h +h,) min iR(V - j>0 R(p)+(o, +0,) min ER{Q HJ ]>1.

1<]<m ]<]<m

Further, let ‘arg(ziuhf sin” 9)‘ <3Q,7 (i=1,2) with , same as in the equations (7) and
(8). Then

L{J‘Ol J'O”ua—l (1 _u)ﬁ_lJ\ff’q}/(xua)(Sin 0),0 cos aHSII\\//I (yZbud(Sin e)f)

bl (i \O
_ 'u” (sin @)%

xE; (yz"u" sin” 0,...,y,z"u" sin™ O)1 o uhz( )Uz dud 0
zz *u" (sin )

”'F(,Un"'v"‘l) i k-0 k! 2'q

k’ - _o-l . . .
xﬁi Yi [m,n+3;U q . 2 Z A X X X A2
ERANA 2! Pt 9712 2%z, B,Y,Y,,Y;:B,:B;; B (46)
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where X, X,, Y}, Y,, ¥, are given in the equations from (28) to (32) respectively and

= Cs—b= 3" s s ) @

Proof: In order to prove the equation (46), using the definition (45) of Laplace transform, we
get

L{L)l J'Oﬁua—l (1 _u)ﬂ_lJ\ff’q}/(xug)(Sin 0),0 cos aHSII\l//[ (yZbud(sin e)f)

z,z"u" (sin §)”

xE% (yz"usin! 0,...,y, z"u’ sin’ )1
Hisn m bl (o o,
z,z*u* (sin )

}dud&}

0

- .[ T {jol J: ™ (1=u)’™ T2 (xu’)(sin 0)° cos afS,/ (yz"u’ (sin6)”)

z,2"u" (sin §)”

EY (yz"u"sin? G,...,y z"u sin’ 6)1
o z,2°u" (sin )"

}dud@}dz
(48)

Now expressing the general class of polynomial and multivariable Mittage-Leffler function in
series with the help of equations (23) and (22) and expressing the modified I-function of two
variables in terms of Mellin-Barnes contour integral with the help of the equation (1) and
changing the order of integration, which is permissible under the given conditions, we get

[N/M] (_N)Mk o ylkl ynki,,,
Tl 2 Aty ﬁ'“ﬁ(zﬂ) [ [, @6156)0.(5)125

X{J‘lua+dk+zrlkid"+hlsl+hzsz_l (1 —u)ﬂ IJ# },(xu )du:“:j: (sin 0)p+ﬂ(+z’z]kifi+o-lsl+o-2s2 oS a@d@}

O sHbk+ " pktls +ls
qz o 111292
X U} e’z dz} ds,ds, (49)

now evaluating the inner z-integral, we obtain

m
J-oo e,qzzl+bk+z:;77ik[+llsl +12s2—1dz _ ['(1+ bk + Zi=l nk; + s, +1,5,)

0 L+bk+ )" miki+hsi+hs,

(50)
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now putting the equations (34), (35) and (50) in the above equation (49) and interpreting the
result with the help of equation (1) in terms of double contour integral, we get the required
result (46).

i> Mo

R(B) >0 and R(p)>—1. Also let

Theorem 6: Let d, f,d, f., h O'jER+ for i=1,....m and j=12, R(a)>0,

. J/ , h,
R(a)+(h +h2)1£r];l£1129%(1/j Fj >0, R(p)+(o, +02)12]223 R| O, F’j >—1.
Further, let ‘arg(zi“hi sin” 9)‘ <5Q.7 (i=1,2) with Q, same as in the equations (7) and
(8). Then

L {Ll f w1 u) TR (e Y(sin 0)” sin a@SY (yz"u’ (sin6)”)

0

Lol g 2] o
4 My di qin Mgy iy o zz2'u" (sino)
xE,  (nz"u"sin” 0,...,y,z"u"™ sin 9)[( dud 6}

z,2°u" (sin )™

© T —x) (NM] @ k
= Z 1)y XD 7rsin (@j Z Z N A4y kFu%ivl [ fy bj
im0 qn!T(un+v+1) 2 )3k 70 K T 27¢q

k, e

711 Vi m,n+3;U q ]2 lZl
X | Lt [ > o

H kl‘ !(qﬂl. 2_/’,- j pH3.q+3;V (qlz -0 .,

i=1

A,X,X,,X,:4,: 434,
B.Y.Y,,Y,:B,:B,;B, 51)

171252

where X, X,, X,, Y|, Y,, Y, are given in the equations (28), (29), (47), (30), (31), and
(32) respectively.

4.3 Verma Transform

Definition: Verma transform of a function f(z) is defined as (see [3])
V@) =] (2 et (52) £ () (52)
where W,(,V(Z ) represents Whittaker function.

i> o

R(B) >0 and R(p)>—1. Also let

Theorem 7: Let d, f,d., f., h, O'J.ER+ for i=1,....m and j=1,2, R(a)>0,
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: /; , h
R(a)+(h +h,) min iR[V]. Ff]>o, R(p)+(o, +0,) min ‘RLQ]. H—1J>—l.

1<j<m, . 1<j<my .
J J

Further, let ‘arg(ziuhi sin” 9)‘ <37 (i=1,2) with Q, same as in the equations (7) and
(8). Then

VI (= w)? T4 (xu® Y(sin 0) cos afS™ (yz"u (sin 6)”
[ [ =y gt (o’ Y(sin 6) W (' (sin 0))

0

Lol (o o
g . z,z'u" (sin @
xEj{' (3 2"u" sin" @,...,y, z"u sin” O)I| ™ (sin6) dud 6}
i " byl (o 0,
z,2°u " (sin6)

o WA (20 & (N
_;n!l“(,un+v+l)sr7mos( j ZI:‘O k!

k k;
p) y L 1 yi l
AN,kFyi,vl (Sb2fj E[E(Sﬂi 2fz j

k=0 & i

Y
. s 2%z
le,n+4,U ( 1

A, X, X, X, X, 1 A, :A3;A4]

e R z, B.Y.Y,,Y,,Y.:B,:B;;B, (53)
where X, X,, Y|, Y,, Y, are given in the equations from (28) to (32) respectively and
Xo=(—v—r—bk=" nk;l, L1 (54)
Xo=G+v—r—bk=Y" nk;l,1;1) (55)
Y, =(k—r—bk=>" nk;l, L;1) (56)

Proof: In order to prove the equation (53), using the definition (52) of Verma transform, we
get

V{J'Olj‘”ual (l_u)ﬂilJ:f’q}/(Xué)(Sil’l e)p cos GQS% (yzbud(sin 6?)f)

0

Lol o
, , z,z'u"(sind
xEX (pz"usin” @,...,y, 2"u’ sin™ 9)I| " (sin0) dud 6}
Hi N m ]2 h2 . o,
2,2°u™*(sin 0)

= j:z“e‘%ﬂWm (s2) {j; jo”u“* (=)’ I (xu®)(sin ) cos aBS ) (yz"u’ (sin6))
z,z"u" (sin §)”

A . d .
xE% (yz"usin! 0,...,y, z"u sin’ 0)I
His m bl (o o,
z,z°u" (sin @)

]dude}dz
(57)
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now expressing the general class of polynomial and multivariable Mittage-Leffler function in
series with the help of equations (23) and (22) and expressing the modified I-function of two
variables in terms of Mellin-Barnes contour integral with the help of the equation (1) and
changing the order of integration, which is permissible under the given conditions, we get

[N/M] 0 (_N)Mk L y ,
- Ay Fi 2 2 $.,5,)8,(s)6,(s,)z"z3
kz(; kl,.Zklo k! WAL k! k, '(27[) I .[ D(s,,5,)0,(5,)6,(5,)7' 2,

><|:jl ua+dk+zi:lk,»dl+hls] +hys, -1 (1 _u)/)’ lJ/! 7(Xu )du:H:J‘Oﬂ (Sin 0)p+fk+zl_zlk,.ﬁ+a,s,+azs2 oS a@d@}

0

X|:J»oozr+bk+z 77k +8;+ps,~1 _LSZW (SZ)d2:| dsldS2 (58)

now evaluating the inner z-integral, we obtain

© bkt " pkiAls s, -1 Ll
I S o

—r=bk=Y"" n;~ls,~1
) WK’V(SZ)dZ =g r Zi:lm, 15176252

CG+v+r+bk+Y " nk +1s +Ls) TG —v+r+bk+ " nk +1s +1,s,)
X i= i=
l“(1—1<+r+bk+Z::i1 nk +1s +1s,)

(59)

now putting the equations (34), (35) and (59) in the above equation (58) and interpreting the
result with the help of equation (1) in terms of double contour integral, we get the required
result (53).

Theorem 8: Let d, f,d,, f,, hj,ojeR+ for i=1,....m and j=1,2, R(a)>0,
R(P) >0 and R(p)>—1. Also let

/i h.
R(a)+(h +h,) min SR(V - ]>0 sR(p)+(al+az)mm ‘J{Q HJ ]>—1.

1<j<m, 1< j<my .
J
By (i O 1 . . . .
Further, let ‘arg(ziu " sin 9)‘ <57 (i=1,2) with Q, same as in the equations (7) and
(8). Then

V{Jol J‘O” 0% (1_”)5_1Jv’f;]7(m5)(sin e)p cos aeSji\l//I (yzbud(sin e)f)

Lo By 0
\ "u" (sin@)”
><Ejj’v1 (3, 2"u" sin” 0,...,y, z"u’ sin’ @)1 { 22w’ (sind) ]dud@}

z,zu™ (sin )
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o T —x [NIM]  © [ ko ' k;
3 (DT BY=) Cos(ﬂj § 5 My o (2 ] 1
2 i k! KT v g 2f o kl| S’Z 2.fi

sn!l(un+v+1)s k=0

=l n—oy
] U (S 27z

p+a.q+4V -1, 270-2 Z
2

A,X,X,, X, Xy 4,: 455 A,
B,1.,Y,,Y,.Y.:B,:B;;B,

IEESEE SR ERY)

(60)

where X, X,, X, X, Y, Y,, Y;, Y, are given in the equations (28), (29), (54), (55), (30),
(31), (32) and (56) respectively.

10.
1.

12.
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