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Abstract

The aim of this paper is to derive partial derivatives involving generalized H—function of two variables.
Key words: H- Function, partial derivatives.

1. Introduction

The generalized H-function of two variables is given by Shrivastava, H. S. P.2 and defined as follows:

my,Nq;Mmy N, Mg, Ny X (aj'ai;Ai)lrm:(Ci'yi)lypz:(ei'Ej)Lp3
P1,91;P2,92;P3,43 y(bj’Bj;Bi)l'Q1:(dj‘8j)1,q2:(fj'Fj)l,qg

= = Iy, J, 01 (B M)8(9)85(mxFydEdn 1)
where

iE) [1;2, (1 — a; + o5 + Am) [T,Z) T'(by — B — Bym)

1 ’n = )

2oy D@ — g = A TTE, T(1 = by + Big + Byn)
T2 1(dj-8;9) 1,2, T(1—cj+v;8)

qu=2m2+1 F(1-dj+8;%) 1_[]p=2n2+1 L(cj=v;9)

0,(8) =

m n
l'[,-=31 ['(fj—Fjm) ijl F(1-ej+Ejm)
l_[]q=3m3+1 FA-fj+Fm) ij=3n3+1 T'(ej—Ejm)

0;(n) =

x and y are not equal to zero, and an empty product is interpreted as unity p,, g, n, and m, are non negative integers such
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thatp,>n, >0, g, >0, q, > m, >0,(i=1,2,3;j=2,3). Also, all the A’s, a’s, B’s, B’s, v’s, 8's, E’s, and F’s are assumed to
the positive quantities for standardization purpose.

The contour L, is in the &-plane and runs from — ico to + ieo, with loops, if necessary, to ensure that the poles of
1“(dj - 6@) (i=1, ..., m) lie to the right, and the poles of I'(1 - C+ ng) G=1,..n), (- at aj§+ Ajn) (=1,..n)tothe
left of the contour.

The contour L, is in the n-plane and runs from — ico to + ico, with loops, if necessary, to ensure that the poles of
1“(fj - an) (=1, .., m) lie to the right, and the poles of (1 - g+ Ejn) G=1,..n), (L~ at aja + Ajn) (i=1,..,n)tothe
left of the contour.

The generalized H-function of two variables given by (1) is convergent if

U=X12a+ 500 B+ 372, 7 + 274 6

q1 _ \"P2 qz2
Z] =n,+1 aj — j=my+1 BJ’ j=n,+1 Vi — j=my+1 6]’
@)
V=212 A+ Y0 B+ X0 B+ NS F
Z} =n,+1 j Jj= m1+1B Z] n3+1 Z] =ms+1 ]’ ®)
where |argx | <% Un, |argy| <% V.
2. Result Required :
The following result are required in our present investigation:
From Rainville! :
zZ['(z) =T(z+ 1). (4)

3. Main Result:
In this paper we will establish the following partial derivatives:
Y mq,Nq;My,N5; Mg, N3y (;’ll"O‘l"'A]')1.131:(C]"Y]')Lpz:(‘:’]"E]')LI:,3
Jx | P1A1P242P3a3 Ly (05858 1,01 :(4).8)), o :(6F)), o
_ y-1 ml,nll;mz,n2+1;n'13,n3 X (ai'o‘j;A]')l,pl:(0'1)'(Ci'yl')1_p2:(ei'Ei)l,p3 5)
P1,d1;P2+1,42+1;p3,q3 LY (b]-,B]-;B]-)l,ql:(dj,Sj)llqz,(l,l):(f]-,F]-)llq3 ’

where| arg x| <% Umn, |arg y| <% V=, where U and V are given in (2) and (3) respectively.

i{ my gy ngmang rx @A LR (Vi) b (EE), o }

dy | Pr91iP202P3d3 y(bj,[;j,-Bj)qu;(dj,esj)LQZ:(f]-,F]-)Lq3
— y—l myq,n1;MpNp;m3n3+1 rx (aj'aj:Aj)l‘pl:(Cj'yj)llr’z:(0’1)'(ej'Ej)1JP3 6
P1,d1;P2,92;P3+1,q3+1Ly (bj'Bj?Bj)l,q1:(dj'sj)l_qz:(fj'Fi)L%'(l’l) , 6

where |arg x | <% Umr, |arg y | < %2 Vr, where U and V are given in (2) and (3) respectively.

a MMM i3 N3 1 (al’a]'A])l'pl'(Cl’y1)1,pz'(eJ’El)1.p3
axay P1,91;P2,92;P3.93 LY (bj'BjiBj)l,qli(dj'Sj)

qu:(fj’F")an

~ ()" MMy N2 +Lims ng+1 (aj'(xj.'Aj)lpli(o;l).(cj:\’j)l'pz:(0:1);(ej,Ej)1lp3
= Xy P1A1iP2+ 142+ Lipg+ Laz+11y by ByiB1ar (d8), o LD F), @D @
43

where| arg x | <% Um, |arg y | < % V', where U and V are given in (2) and (3) respectively.
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Proof:

To establish (5), we use for the generalized H-function of two variables Mellin-Barnes types of contour integral
as given in (1), on the left-hand side of (5), change the order of integration and derivative (which is justified under the
conditions given with (5)), we then obtain

Left-hand side of (5) = (4 2)

d
(&M)62(8)63(n) [% XE] y"d&dn

=& fL f d1 (€1)6,(8)0;(m)[Ex¥~*]y"dEdn
=2 L, 0 B M8, (985 () [F x5 yndgdn

412 )
Now using the result (4) and interpreting the resulting contour integral as the generalized H-function of two
variables, we once get the right-hand side of (5). Proceeding on the similar way, the results (6) and (7) can be obtained.

4. Special Cases:
On choosing m, = Omain results, we get following partial derivatives in terms of H-function of two variables
given in [2, (6.5.9) to (6.5.11), pp. 95]:

i 0,n1;m2,n2;m3,n3 [X (aj'aj;Aj)1:p1:(cj‘yj)1,p2:(ej'Ej)Lp3
Ox P1,41;P2,92;P3,9q3 LY (bi'Bi‘Bi)qu:(dj"sj)l,qz:(fj'Fj)L%
—117;0,ng;myny+1;ma,ng (ai'ai;AJ)Lm:(0'1)'(Ci'yi)1‘p2’(ej'EJ)l’p3
=X p2t1,q2+1; [y ; (5)
P1A1P2+ 12+ 1P3.05 WY1 (b BjiBy)1,q,:(dj8) , o (LD:(6F)),
i 0,n1;m2,n2;m3,n3 [X (aj'aj;Aj)lrpl:(Cj'yj)i’pz:(ej’Ej)llps
ay P1,41;P2,92;P3,q3 LY (ijBjiBj)l,qli(dj,Sj)L :(fj,Fj)l'q?,
— y_l 0,n{;mp,ny;mz,n3+1 [ (al'a]‘A])lpl (CJ'YJ) :(0'1)'(ej'Ej)1,p3 6
P1.A1/P2:02P3*+LAs+ 11 (b),B)Bj)1,q, (dJ'SJ) :(fj'Fj)l,q3'(1'1) ’ ©
a 0,n1;m2,n2;m3,n3 X (al'a]'A])lvpl'(C]'y])l’pz'(e]’E])l’p3

OxQy | Pra1P242P3:93 Y (b; BiBj)1,q,:(d;5y), o :(6F), o

= (XY) 1770,n1;myny+1;mg,nz+1 X (aj'aj;Aj)l’pl:(0'1)'(Cj'yj)1,p2:(0'1)'(ej‘Ej)1'p3 ©)
P1.41;p2+1,d2+1;p3+1,q3+1ly (b]-,Bj;Bj)qu:(dj,Sj)qu,(1,1):(f]-,Fj)1‘q3,(1,1) ;

where | arg X | <% Um, | arg y | <% Vm, where U and V are given as folows respectively:

Us=- ]p1n1+1 B]+Zm28_ ]m+16+21 1Y] ]n+1yl>0’
V=-— 2 B+ X F - Fj + X% Ej — X

]n+1 E>O

]m+1 ]n+1
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