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In the present paper we have defined a new generalized function of two
variables, viz. A*(Z). The conditions of convergence have been given in
detail. The present function includes S(:) and G(z) as particular cases

and thus includes & large number of special functions of one and more varia-
bles as particular cases.

1. INTRODUCTION

Hypergeometric functions of two variables have been studied by Appell
and Kampé de Fériet (1926), Baily (1935), Burchnall and Chaundy (1940).
Erdélyi (1951) gave the general form of the hypergeometric series of two
variables of Appell’s type. Agrawal (1965) and Sharma (1965) defined the
functions G(z, y) and S(x, y) respectively of two variables. In the present
paper we have defined the function A4*(x, y) of two variables which gives
Gz, y), S(z, y) and other known functions as particular cases by specializing
the parameters.

Define the generalized function 4*(x, y) as

A*Z{’;}:;’Z‘ Z:Z:: :; [Z l (@pys p))) 5 ((bgrs Ba))] * {((Cpas ¥po)) 3 ((dga, Bgp))} :

[((eps: Apa)) 5 ((fazs 1as) )]]

1 B
= th sz B(s+1) ¢(s, )yt dg dt .. .. .. .. (1Y)
where
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((apy, apy)) = (@4, &y), (Ba, Xg) . . . {@py, %p,). .. .. .. .. .. (1.4)

o’s, B’s, v’s, 8’8, A’s and u’s are all positive. Also L, and L, are contours in
the & and ¢ planes respectively running from —z¢c to 4400 with loops if
necessary to ensure that the poles of I'(d;—8;s), j =1, 2, ... ny, lie to the right
and poles of I'(1—c;+%8), j =1, 2, ... mg; I'aytopstad),j=1,2,...my,
lie to the left of the contour L;. The poles of I'(f;—pui), j =1, 2, ... ng,
lie to the right of Ly and the poles of I'(1—e;+A), j =1, 2, ... m3. I'(ay
+as+at), =1, 2,... my, lie to the left of the contour L,. Further the
positive integers p;, po, P3, M1, Mg, M3, ¢4, G2, I3, Mg, N3 satisfy the following
inequalities:

92 93 =1, P1, 0120, 0<my, my, Ny, Mg, N3 < Py Po, G2 Pss I

P1+Pe < 1t+Ge, P1hps < itgs

apy+ype < fgr+3qe, apy+Aps < Bqi+-pgs
where 0 < my, my, ... ng <Py, D3 ..., ¢s means the set of inequalities
0<m <P, 0<my <Py, ..., etc., and greatest of ay, B;, vy, &, A, py are
a, B, 7, 8, A, p. The values of x = 0 and ¢ = 0 are excluded.

Proceeding identically as for MacRobert (1962) E-function [see also

Chaturvedi (1970)], we find that A*(z, y) is an analytic function of z, y pro-
vided that

larg z | < (am1+ym2+8ng—°igﬂ—lgf—§2—q‘—§§—z)w .. (1)
2(omy+ ymy—+3n5) > ap; +ype+B¢:+ 8. .. .. .. (1.6
larg y| < (am1+>\ms+gn3—°%“—51213—§g—1~“7q")w (L)
2(amy+Amg+ png) > apy +Aps+Pgi+ pgs - N ).

2. FiNiTeE SERIES

The following known results have been used in the next derivations:

m=1 ot+7‘—i) v m—1 (a.—i)

sgo F(———-—-—m =m="(a m+1),‘1='101" " N .. 2y
m=1 a—r+i) (1 ey =1 T (u-H)

‘go I'( po = (—m){(1—«),] 't{—-IO r — - .. (2.2)

where m and r are positive integers.
7 (a, B.Y 1) _ I'p) Ma—o+1) P(f—0+1) ly—a+1)
p,o’ I'(1—a) L(p—a) I'(p—B) I'(p—y)

where a--p = a+B+7+1 and one of the parameters «, B, ¥ is a negative
integer.

2.3)

@b \ _I')I'(c—a—b)
F(c,l)—m .. . .o (2.4)
where R(c—a—b) > 0. '
I8
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Now we give the following finite series for the function 4*(x, y) of two
variables:

n

ntr
z T +d1-—-3;p2 5 *[2’[«%2_1, Yos-D): (6pp, 81) s (datr, 8, (A, g3, B2, 00))]

1 [w
— A*
I'(1+4-d,—cp,+n) Y
where B(cp,) < n+-1, n and r are positive integers and the set of conditions
(1.5) to (1.8). ,
Proor: To prove (2.5), use (1.1) in the L.H.S., change the order of in-
tegration and summation which is justified under the conditions stated to

((ep2-1> Ypa—1))s (Cpo—n; 81)] .. .. (2.5)

obtain
my me n m3
1 H I’(aj+ogs+oc;t)jl_71 (l—c,+'yjs) (d,—S;s) R (1 —e;4+-Ast)
(2mi)? a 172 az
L1 J Lg H F( —a,—oc,s—oc;t) I (bj+BjS+Bjt) I1 P(c;—?’js) I F(l—d;+8;8)
F=mi+1 j=1 j=mo+1 J=mn2+1
H Fff pat) —n, d;—8;8 l

— n . Sost 7
(-1) ( 1 hdy—cp, l) zytdsdt. (2.6)

a3
II  I(1~f;+pt) i I'(e;~Mt)
F=ng+1 j=ms+1

Now use (2.4) along with
(1 —cp,+n+8:8)cp,—n—28,8) = (—1)"(cp,—8:8) I'(1 —cp,+818)  (2.7)

and interpret the result with the help of (1.1), we get the R.H.S. of (2.5).
Proceeding in the same way and using the known results (2.1) to (2.4) we
obtain the following series for the function A4*(x, y):

.
(i) z N, (— 1)+ A% I;z
r=0

I (1—opy+dy) A*[;
P(l+d1"'cp2"n)

[((cpz—l, 7122—-1))’ (6P2+r’ 81); (d1+7‘, Sl)a «dZ, g2 82, 42))]]

({epe-1. ¥Ype-1)); (Cpo+, 81); ((dqw 842))] - (23

where R(d,—¢p,) < m, » and r are positive integers and the set of conditions
(1.5) to (1.8).

7
(iti) Z C,A*[

_ Tleps— dqz"‘")A*[
T(cpy—dgs)

((epe-1, ¥pe-1)), (Cpe+1; 81)5 ((dga—1, 8gp-1)), (dgp+7, 31)]

((sz—l’ 7’1’2-1)): (6172 +n, 81); ((dqz—l’ 8«2—1)); (d(Igs 31)]

(2.9)
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where R(c,,—d,,) < —n, n and r are positive integers and the set of conditions
(1.5) to (1.8).

N, (— 1)+ *[x

(iv) Zr — et Ly
- _.__1____,4*[”
F(l—cl+dq2+n) y

where R(d,,-+n) > 0, n and r are positive integers and set of conditions (1.5)
to (1.8).

(e1—7, Y1), ((Ca, pas Vo, p2))s ({(Bga—1, Oga—1)), (dgy, '}'1)]

((cpg» Yp2))s ((dQ2—1; 8g9—1)), (dgptn, 7'1)] (2.10)

3. ParrticuLAr CASEs

Here we give only the particular cases of (2.5). The particular cases of
the other results can be obtained in the same way. '
(i) For n = 1, (2.5) reduces to

x
x
=A*[y ((0172—13 y})g—l)) (61727 ) (d1+l 81) ((dz, geo» 82, qg))]

_A*[x
Y

(i) If we substitute a;=p8;=¥;=8 =N=p;=1 in (3.1) then we
get a recurrence relation in S-function (Sharma 1965),
((epe-1)), €po-13 ((dQZ))]

1=trep5(,) =],
(3.2)

which on further specializing the parameters will give similar relation in
Agrawal’s G(z, y) and consequently in Meijer’s G-function which is itself a
generalized funetion of one variable. ‘

{{epe—1; Ypa-1)), (Cpgs 81)]

((Cpg—l: ')’202—1)): (epa—1, 81); ((de 842))]- .- (31)

((692)); dat1, ((dy, qz))]_ S[:
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