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FOURIER SERIES FOR H-FUNCTION OF TWO VARIABLES I

By N.S. Hora

1. Introduction

The H-function of two variables defined by Munot and Kalla [6] has been
denoted by Gulati [3] as
H(ml. ma) (ﬂuﬁz) Na y [CEPI’ Ap‘)]; [(CP”’ Cpi)]; [(3 Y Epﬂ')]-

(B1:$2): 02 (00,900 |, (b, BD); (d,, D)I; [(f,, an)]_i.

=1
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g L2;=£I,+1 ( + s)} Iﬂ'{_l_l (a; As)} 1‘;12—!-1 I'l—-d;+Dg)
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H I'(1—e;+Es+Et) y'zds di
X . (1.1)
H F(c—Ct) I'[ ]"(e—Es Et)ﬂf(l f+Fs+Ft)
j=n.+1 j=n+1

L, and L, are suitable contours of Barnes type. L, is in the s-plane and is

such that the poles of I’ (b]-—-Bjs), 7=1, -+, m,; lie on the right and the poles of

F(l—aj+Ajs), 7=1, -, n, and F(l—ej Ejs+Ejt), J=1, -, %, lie on the left of

the contour. Similarly the contour L, is in the #-plane and is such that the poles

of F(dj—-Djz‘), J=1, -, m, lie on the right and the poles of F(l—c]-—l—Cjt), 7=1,

e, Hy and I (l—ej+E}.s—|— Ejt), 7=1, -, my on the left of the contour.
0<m<q,, 0<m,<gq, 0<w;<p,, 0<1,<p, 0=<13<ps.

The double integral converges 1f
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and |arg yl<—%—a':r, arg zl<-—é—5:r.

Here as well as in what follows (a ) ] represents the set of parameters

(a,, 4), (a, Ay, -, (czp, Ap). The symbol_,((zp) stands for @;, @, -, a, The

capital letters throughout this paper, represent positive integers.
The right hand side of (1.1) shall, hence forth, be denoted by H B’:’ and is the

required H-function of two variables.
The following formulae are required in the proof:

- B o (8), ‘
Vg s (60 = S —sin (2r+ 10 (00w, Re s<)

2 3 2
I’ ( 2 s) |
which follows from [8, p.79] (1.2)
v A=) (500 )P oyipRi - cos 46 (0<0<k, Re s<-L)
1 2 r=1 (1_3) — 7 — 2
[ (-———s) 4
2
which follows from [7, p. 143]. (1.3)
_ s —
A T [(st1) (cos—g—) =]1+2 Zl‘l) (=s) cos 70 (0<:8<:rr, Re s> ———)
F(s—l————) 2 r=1  (§+ D) |
2
which is same as [9, p.108 4(2.2)]. (1.4)

2. The Fourier series to be established are

(my,ms)i (1, 12), 1 I J’(Sin 9)““2! [(t’Z y Apz)] : [(CPE' sz)] ; [Ceﬁa’ E}f’a)]_
(D13 02D, a3 (412 42), G2z [(2,, Bql)]; [(dq; D )1; [( /., F )]

7 (sin )% H

-

(m+1,m) i (m+1,n),n | Y
Z H(P1+2 P2y i (@142, 2), '?'a 2z

(1-L=7,0D, [(e,, 4,)], (2-L+7,D); (e » Gl (e, E D)
(S-=81), [y BRI (1=8 D [(dg, DY [(Fyy Fy)l

sin(27-1)6

(2.1)

where Re (1-20)>0, 0<0<m.
Other conditions of validity are same as for (1.1).

_y (e, 4,15 [(c,y C,D1; [Ce,y E,DI-

(m,,mz); (1, ny),n,

(_Pu PE):P&F ('?n '?z): g3

7 (sin @)% H

s )~ |,y BV ((d,, DI: [(f,, Fy )L
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_ ® . -(;”1:’?;%'[“-1)': ('Inh Fﬂﬂh'"r]-)-ﬂa L—y r: |
=2 EOH(PUPFFZ)J’:? (91.¢:+2), ¢4 P
((a,, A,)0); (1=C—7, 1), [(c,, C D), 2—-L+r, 1); [(e,, E,)I-
o 3 o ' sin(27+1)6
(B BVs (o-=0, 1) [(dgy DL, (1=8, 1; [(fgp F)l
- | (2.2)
conditions of validity are same as for (2.1).
. o | | -
— mmd: rmome | (cos_g_) [(a,, A)1; [(c,,C,)); [(e,, E,D]

' H

(P:. Pz):ﬁai (‘III '?2)! ’:?Ia

. .

_ pyCmnme): (1m0, 0

o (pl'l'lspz)-pa; ('?1'1'1: 92)- d.

= (my,mg): (m+42,n,), 1y

+22. H

r=1 @1+2-P2)-P3;(G'1+2-‘?E):‘33

[(b,, BOV: [(d,, DDI: [(f,y F )l

h

(5 1), @@y 4,15 [(5p, Cp1s ey, EpD1
y|[(L 7). 0, D, I(a,, 4,015

((b,, BV (0.D; [(d,, DDI: [(f,, F,)I.
(2
[Cc,, C,)1; [(ey, EpD]

(@, B}, (=, D), (7, D);
(d,, D)); [(f,y F, )1

<

.

conditions of validity are same as for (1.1) and (1.4).

— o (my,m): (ny, 1), 5,
4/?1- H@:-Pz):!’a: ('?ut?z):fh

Y

H(?nll mz); (HII Yo ‘[' 1)! na

E

(Bup2+ 1), 030 (41, G2 +1), g4

_I_ 2 Z H(mhmz):(”u

(a5, 4,15 [(c,, €015 [,y E,D1

Cf:}f-s—g—)zZ [(bgp By ))s [(dyg, D)) [(fyp F II
9lia,, 4,015 (1) e,y €1 (e, E,D)

L.

4

1y +2), 1y
r=1 (p1'p3+2)lp3:(qIJQE+2)l s

I, BOV; [(d,, D), (0,1; ((f,, F,)]

(ay, 413 (5 1) (0, D),

[Ce,, C,)15 [(e,, E, )]
[¢6,, B,)1; [d,, D,)],
(=20, (r, D; [(fy, F, Ol

4

4

-

conditions of validity are same as for (1.1) and (1.4).

ST H (ney, my)s (M, 15), 14
it

(Ph Pz): Pa; (qlr QE)I Qa

rl--

Y

(cos 9. Y

l-:'E.' (COS—B—)QZ

-ﬁ

2 T[(a ! Apl)]; [(C 2? sz)]; [(epal Epa)]

5) |[@ap BY: (g DY; [(Fpe Fp))

1t cosrf@ (2.3)

cos70 (2.4)
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_ H(mz.mz):(m.na).nﬁl | ¥ r[(d > Apl)]; [Ce » Cpﬂ)] : (-é—. 1). [(epl, Epl)]:\
(prob2)s bs+1: (a1, g2), g5 +1 2 [(bql, B(,'h)]; [(dfi"a’ an)]; [(fq; an)]l (Ol z)

|2y A1 5 [, C )1 -

o0 1
+ 2 Z Hém“m;) : _(:21,.”2(),”3-;2 Y ( 2 » l)! (O: Z)l [(epa’ Epa)]
r=1 PrsD2), Py v \d1,02),45 P [(bql, Bql)] . [(dqz, qu)] .

((fyp F (=10, (r,0)

cosrf@ (2.5)

]

The conditions of validity being the same as in (1.1) and (1.4).

y (sin2-) ™" [(?(,,, A’}f];] [(cpy Cp01
—f - _9_ =2 (m,ma): (ny,n,), ny € J? B
"/ﬂ- (SIH 2 ) H(Pupz):ﬁ’a? (01.22).9s| z [(bql, Bql)]; [(d-‘-?z’ qu)];
i |, )1 )

- y|lCa,, A)), (1=C, 0); [(c,,C, 005 (e, E,D] 7

2|(3-—¢ 1), (b, B1: [(d,, DOI: ((fy, F)l

. (ml-[- ll mﬂ): (Hll nﬂ): Ns
(ﬁl'l" lrpﬂ)rpﬂ: (‘?1 T 1: QE):QE

Fy|(1=L=7,0), [(a,, 4,)], A=L+7,0);°

O (ﬂ31+1.ﬂ32);(ﬂ1+1,ﬂg),ﬂ3 [(cpﬂl Cpg)] r [(epa’ E,Pa)] _ COS 7'5
T 251 H(P1+2,Pa).m:(ql+2.qz).qa (_1__5 l) ((b..B )], (1=2,1):
< 9 ’ ’ g g7 ’ ’ (2. 6)
_ | W, D)L IS, F, )l

where Re 20<<0, 0<<0<r,

other conditions of validity are same as for (1.1).

Y [(a,, 4,)]; [(c,, C, )]~
(e,, E,)

[¢6,, B,)]; [(d,, D,)];
[(f4s Fp)]

— -

—( i 8 72 L O, m); (1, 1), 0 . O \—-2
'\/ﬂ. (Sln 2 ) H@lrﬂz)lpai (91, 42), 45 Z(Slﬂ*‘é‘)

O D O y|la,, 4,015 [(c,, C D1, (1=L D); [(e,, E,D]"

T e+ 1), 00 (0 224 1), 44 » _[(bpf Bq.)] ; (-%_—C, Z), [(dqz, qu)] . [(qu, an)]_
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4+ 2 50 g™

m’+1): ("ll ni+1)l Ny
r=1 (PI-PI+2).PH (91, 9:+2), 44

F

o —

y

[(a,, 4,)1:(A=L~7,0), [(c,,C, )], "

(A=L+r D ((e,, E, )]

(byy By D13 (-—0 1), [(d,, DI,
(1=8,D; [(f,, F,)]

the conditions of validity are same as for (2.6).

81

cos r0

(2.7)

PROOF. (2.1) can be established by expressing the H-function on the left as
from (1.2) and changing the order of

(1.1), substituting for (sin@)
integration and summadtion.

(2.2) can be established by the same proceedure as above for (2.1).

1-20—2Is

The

expansions (2.3), (2.4) and (2.5) can be established by using (1.4). (2.6) and
(2.7) are proved from (1.1) and (1.3). The rest of the proceedure is same in

all cases as for (2.

1).

Particular cases. Reducing AH-function of two variables to Kampé de Fériet
function with the help of the formula given by Gulati [3, 1.5] viz.

H(l.l); (m,m),!

(m,m), I: (p+1,p+1),n

(1=by, 1), =+, (1=b_, 1); (1—¢}, 1), =+, (1—c,, 1);°
(1—ay, D, =, (1—a; 1)
0, 1, (1—ey, 1), +-, (1—e, 1); (0, 1), (1—f}, 1),
oy (I=f, 1); (1=dy, 1), == (1=d,, 1)

—
! m ” K @p " 4 )
. ;Elraf jl;ll I's; jl;[1 Ie; 7 m | Oy, €+ by € v
7 P P - %
1—[ Fdj, ]._[ re} n rfj 4 dl, ’dﬂ
j=1 7=1 J= P | 31, fl’ ’ ep: fp J
we get from (2.5)
.—! aI' .,.,.,, a[ —
m b]_r {.71, "0y bm’ cm 5 2 6 2
Fluldy oa, [P 700 5oy
k__p 3]_1 f]_: "% ep) fp _
z+1 _%_’ dl’ ...... ay
L m blr Cpy *ooee ] bm, Core y, z
n+1 dl’ ...... . dﬂ’ 1 _
- p ell fll """ ’ ep! fp >
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i ) d '-l "|‘2h i h’%—l 1: alr """ » a{ i
1 P ¢ m - bl' 641,"'.f3_':7-..-b €] o
| ~t- 2 E . F | | W " ,.z'fhéés‘".“ra
=1k (1 .:"".-):_F—-(I:t---"'-); T Lmtel dy, i dy 14 1 [
S (2.8)
. Lp el’f]_’ ----- . ep, fp J B

(ii) Taking m2=q2=D =1, dr—.—-fpg,:ﬁg,-—nz:ngeqé:o'-.ahélf’es'iingif—ftﬁé' formula
given by Gulatl [3 .1 6] VIZ

- m-n 'i[(a: A)] .._
I 12 :(y 240 D )

cm“];);" (nl,O)',,TO.." y [(G g I._..e—ZH |
?|is,, B,

#:,.0),0: (21, 1.0 2z1[(5,, B )] (O 1) (——) ii €y
we get the knowi results obtamed by Bajpal [i, p 705(3. 1) and i"1}._706(3.'2)] as
partlcular cases of (2:1) and (2.6); - - -0 S o

" Further pitting /=1 and C—O ‘we - get another Knowti results due to Parashar
[9, 1.2 1.3, 1.4] respectively from (2.3), (2.1) and (2.6). |
~-(u1) The results given by Gulati [4,.(4. 1), (4.2); (4.3).& (4.4)]  can be obtained
as a particular cases of (2.1), (2.2), (2.6) and (2.7), by taking all capital letters
equal to unity and maklng use of the formula .[3,-1.3].

Further putting m qz;—'l nz—'n3—p2—p3 q3—-0 [=1,{=0 In (2 1) and (2.6),
and usmg the formula glven by Ba,]pal [2, 1 5] v1z | | |

. - "‘:& (a) o ..

SN R LI Ly (&.)
G(m, 1); (n,0),0 . — o= Gm.n - b
. 0),0:;(g1),0 ¥ (bq); 0 o P, q (bq). .

_'ﬁ

e ey
—

S,

we get known results due to Kesarwani [5 P- 149(1. 1) & (1. 2)]
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