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ABSTRAeT 

In the present paper some problema eoneerned 
with the notat i ons used in t he tneory of ~- aud H
functioos of several variables are eonsidered. Tbe 

G- and H-iunctions ot several variables are defin
ed and the definítions include all the known ones 
of che type. For designation oI these funetions 
some symbols are suggested, whieh are very simple 
or complete for description oI the function depen
denee on a large number of parameters. In one of 
the symbols ternary calculus is used. Different 
particular cases oi G- snd M-functions are examin
ed, sufficient conditions oi their existence aud 
some of their properties are presented, and for G
functions che appropriate partial differencial equa
tiona and a certain set of its solutions are given. 

RESUMEN 

Este trabajo se trata del problema de notacio

nes en la teoría de las funciones G y H. Se define 

una funcion H de n-variables. Se sugiere algunos 

símbolos para la descr i pción completa de estas fun

ciones. Se menciona algunos casos pariculares las 

condiciones suficientes para su existencia y 'cier

tas propiedades de estas f unciones. Se da la ecua

cion diferencial en dirivadas parciales para la 

función G. 


1. INTRODUCTION 

The most important and urgent problem in cbe 
theory Di general hypergeometr i c func tions i s the 
dev~lopment oi 	tbe theory for H-func tions of many 
var1ables . For the c~se of Fox's H-func tion of one 
variable, defined in [8 1. such a tbeory is suecess 
fully developed and present ed in detail in [1 5 12 
13]. In those monographs any applicat i ons of 'the H 
-f~nction and i ts particul ar case, Meijer 's G-func

t10n, to physies, s tatisti s and the integration 

theory are given. In par t icular the i ntegrat i on 

alg~rithm, developed in [lJ , may be used for calcu

lat1ng mo~e thao a half o f the single i ntegrals 

from [91 1n terms of hypergeomet r ic series . "I t 

was em~ oyed f ~r preparation of Handbook [21 for 

comput1ng the 1nt grals of di fferent compl ex i t i es. 

If t he theory of t he H- funct i on of many variables 

were developed. i t would be possible to extend t hi s 

algor i t hm t o mult i ple i ntegral s of the produc t s oi 

fune t iona of hypergeometrie t ype. 


Up t i l l now sorne works have been pub l i shed 

where analoguea of Fox' s M- fune t ions ar e composed 
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PROBLEMS OF DEFINITIONS ANO SYMBOlS OF 


G - ANO H -FUNCTIONS OF SEVERAL VARIABLES 


for two [4, 14, 15, 211. three Lll.1o¡ 16, 17]. four 
l71 and n variables [3, lO, 18 -2l' j . Those defini
tions are not however general and have no common 
notations, which would be most suitable for the 
structure of the H-fuction of maoy variables. So , 
ín particular, the symbola for U-function of two 
variables. ·given in l4.14,ISl, are nor the most 
general since 2J from 34 double series of Horn ' a 
lis t [sj cannot be designated by those notat10OS. 
But t he series reflect Pochhammer's symbola (a)n 
and are therefore oi hypergeometric type. The func
tioos of several variables [61c(~) (bl •••.• bn • a, 
a'; )(1 .....xn). nYtÍ)' (a, bI .. .. . bn ; c. e'; xl! .. ·• 
xn) are also oi the hypergeometric type but they 
caono t be expressed in terms of t he symbols of H
funet i on of n variables from [3, 18 - 211 . 

The principal diffieulty in the development oI 
the most general and eonveDÍent symbols for desig 
nation of the H-function of many var i ables ia to 
f ind the optimal description in the defining symbol 
the dependence of this f unccion on a large number 
of parameters , which are grouped in a eertain way. 

For example, Meijer ' s G-function. introduced by 
Meijer in 1941 , is defined in terma of che follow
ing Melli n-Barnes integral over the special contour 

m n 
n f(b.-s) n f(1- a. + s) 

1 J j=l J j=l J zSus ••• (1)
21lÍ L q P 

rr r (l-b.+s) IT r(a.- s ) 
j=m+l J j=n+1 J 

It wil l be deno t ed by 

a mn 	 a mnmn (z \a l • .. ·, p), G (z \ 

pq b pq 
G 

b 1,··· , q 

The symbols more or less 
t he dependence of the func t ion 
groups. 

r), G (z) or G(z} 
b pq

s 
. .. (2) 

cornpletely describe 
on four parameter 

It seems more s imple and eonvenient to use Sla
ter ' s des ignation of the G-function in terms of the 
int egral 

[
(a) + s, (b) - s l -s1 

lL (z) = 21fi 	 ! r z ds (3) 
L (c)+s, (d ) -s 

Here and in the following symbol r (JV denot s 
t he rat io of the produc t s of t he a ppronria te gamma
func cions, whose a rguments i n the s.ymb~l are sepa

-
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rated by eOllmlas 

B 
r(a.+s) n f (bi-s) 

f [(a) + s, (b) - s 1= . 1 i=l 

e D
(e) + s, (d) - s n r (eí+s ) n r(dí-s) 

í"'l i=l 

... (4) 

In aeeordanee wíth the following the i ntegral 
1 (z) eould be denoted by any of the following sym
bkls, which are more illustratíve 

A B 
G 

e D 

A B, (s) ;(b) 
G I J ~ C DI (e) ; (d) 

b1 ,· .. ,
A G B [zj al'"'' a A bB ]~ .. (5) 
e D ' ....c t C c 

It is evídenc chat 

ID n [ ¡b1, .. . ,bm;1-a1,···.1-Bu 

p-n G q~ z a + ••. . • a p ; l-b +1 • . • . • t-bq
n l m 

.. (6) 

Eut che traditional notatioDs could hardly be 
ehanged and che changes seem unreasonable. 

Fox's fnnction. which is more general, differs 
from G-function (1) by che non-negative coeffi 
c ients ai ' Sj at s snd may be define4 in a sirnLLar 
way using a aymbol . which is al50 not very conve

nient 
ID n 
il r(b . -fl.s) n f (l-aj+aj s) 

_1_ J j = l J J jAl zSds H(z)
2lTi L q p 

n r(l-b.+S.a) rr r (a.-a,s) 
j'"IIl+l J J j=n+l J J 

ron mn 

~ H (z) R (zl 


pq pq 


••. (7) 

In this paper two approaehes to the H-funetion 
of n variables and some aymbo~a for designation of 
the funccion are auggested. The symbols may be used 
in certain cases aud are most simple or complete 
f or description of the dependenee on the parame

- 145 -

Rev. T~c . Ing • • Univ . Zulia Vol. 

terso The notation from Section 2 gíves a simple 
foem of che eonvergence conditions for Mellín-Bar
nes' eorresponding multiple integral and a system 
of partíal differential equations, whieh is satis
fied by the G-funetion, a particular case of the H
funetion. The no tation from Sect . 4 is very specif
ie aud complete for description of the dependence 
on the parameters and is therefore bulky and re
quires careful treatment. But it eould bardly be 
süaplified beeause of extreme eom~lexity and gener
ality of the subjeet . Sueh a notation is useful 
for deseription of particular cases and properties 
of the B-functiou. A combinatíon of the notations 
suggested may eliminate many difficulties in appli 
eations of the H-~unction. 

The H-function defined here ís the most gener
al. With n~2 it contains all 34 series from Horn's 
list ['5J and the H-functions of two variables de
fined ln [4,14.15J. !he functions from [6.7. 16-20J 
are also particular cases of this H-fune tion , this 
fact is demonstrated in Sect. 3 by usiog the func
tion írom [18 l. Other particular cases are consid
ered here as an examp1e (Sect. J,5) and for one of 
them , G-function, the appropiate differential equa
tious and sorne of their solutions are given. In 
Sect. 2 sufficient conditions tor the H-fun~bion to 
exist are also written. 

n 
2. DEFINITION OF THE H-FUNCTION H [z] 

n . 
ANO G-FUNCTION G [zJ 

Definit í on l. Any integral of the fODll 

a+a.s]n 
1 r rR[zJ  [(2 '1fi)n L b + Ss 

A 

IT r(aj + (l j s) 


f j=l zSds, ... (8)
B •

Lo n r(bJ + P js) 

j =l 

1 2 A 1 2 Bwhere a ,a , ...•a :b .b •.•. ,b are the a rbitra.ry 
complex pairB(at B;O the empty product fro~ the 
d~nominator i~ su~stitut:d by unity); exJ - <nJ , ... ; 
a~). j ~~, tlJ=( ¡lI •••• , Il~) . j = l:B are non-zero 

. s 
real vectors; s = (51' ..•• sn), z '" (Zl ' .••• Zn) ' zSI s ... . 
=zÍ • " z o, dseda¡ ...da ; exJ s=aJls + ...+aJ s • I3J s= 

n n 1 n n 

~l' SI +.. .... lljs are the scalar products of the vec. n.o 
tors a J and ¡lJ by s. will be called the A-funetion 
of n variables. The arbitrary contours L1, ..• • L • 
extending infinitely at both sides. are Buppased oto 
meet the two following conditiona: l. The contours 
should be such· anes that at certain constraints for 
the parameters and variables zl •...• zn integral (8) 
would converge. 2 . !he "separability condi tion" of 
the poles of the integrand functíon should be 8at
isfíed for every of the contours Lí to sepa rate al! 
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j. ¡:A, for which tt{< O). 

Remark.The problem of finding all types of the con
diciona for tbe contours snd parameters, at which 
integral (8) convecges, is very complicated and has 
not been completely studied. lt can be demonstrated 
tbat for (8) to converge it is sufficient tbat the 
curves between -i snd +i over sk are taken as con
tours ~ snd the onditions 

A B 

1: la~1 > i~~ I , i=- 1, ...• n,. •.. (9) 
j-l L j&l 1 

A . B 

Isrg zil < f ( 1: la~ ¡ ¡; ISil), i= 1 •..• ,n, .. (lO) 
j"'l 1 j=l 

are satisfied for the parameters. !hen at (10) the 
n 

funct10n H[Z! will be analytical and, generally 
speaking, po yvalent. 

Definitíon 2.The particular case.of~e ~-func. 
t10n(8),when all ahe campanents of ai~-1 ,A; ~J, j.l, 
B, could be O, 1 or - 1 , will be referred to as G
function of n variables and designated by alz]. 

le musC be noted that the G-[unction defined 
nere generalizas all che earliar G-function from 
tbe othec works. 

n 
It may be found tbat the G-function G[z] '" U(z) 

is one of the solutions of the following system of 
n equations 

}U(z) O, i=l;ñ, 

.• . (11) 

wbere B. El "..... 
1 . j 

B~ fa 
1 

which is of the order 

max max .H + . El • . ¿ + . El )(
< i < n a~ - 1 ~~~-l a~=--l t3~~ 1 

1 11 1 

The Cunc t ions of the form 

-

Rev. Tec. Ing., Univ . Zulia 

n t' (aj+ais) 

UC(Z) .. __1_ J •I? .1 jcC . . ,zllda, • • . (12). 
(hi)n n r (l-aJ-(LJ a ) 

jc(A+B)/C 

where a j +AE 1 - b j
, aj +A - - ~j, j- l,B, aud C is 

an arbitrary non-empty subset frem che set (A + B) 
• [ 1,2, ••• ,A + B }. (A + B) le is ita supplement to 
(A + B), may be other solutions to the aboye Sy9
temo In order that the funccions (12) 'could be ao
lutions of equations (11), it is necessary and ·auf
ficient tbat two conditiona more should be satis
fied: the suma jcElA+B)!C and Bi have the same 

a~fO 
1 

evenness and the inequality 

E l u~1 - E lafl > O • i - l,n, '" (13) 
jcC ~ je:(A+B)/C 

be valid, which provides for analiticity domain of 
the type (10) for U~(z) to existo lt sn easily be 
seen tbat the number of the functions of the type 
(12) is within 2A+B, the number of functions of the 
type (12) but with the coodition (13) could ooe ex
ceed 2A+B- 1 . lt ia possible tbat the solutions (12) 
do not form a complete Bystem of solutions of (11). 
Horeover, apart from equations (11), other indepen
dent equatioDSncan exist, which are saeisfiad by 
tbe funecioo Gf~ . For example, Appell's functioo 
Fl frem Horn's list [~ satisfies not only two 
equationa of the type (Ll) but also the third inde
pendent equation, which is shown in che wellknown 
book by Appell and Kampé de Feriet (1926). 

3.TRE FUNCTION H~[~ ANO ITS EXPRESSION BY SERIES 

In a general case the problem of expresaing the 
H-function in terms of che residue sum in the io
tergrand funct'ion poles, which i.s very important 
for the theory and applicat i ons, involves great 
difficulties, which cannot be overcome as yet. 
Rare, we on1y cODsider the particular case of the H 
-function , denoted byil1[zl. For this case sucb a 
problem in the regular (nonlogarithmic ) case ia 
solvable. Let 

... (14) 

where ni. jc I,A; el. j : l;Ci ; i'" l,n are non-neg
ative real numbers (the s i tuation of non-pos1t~veal ,_el can be reduced to t his cas e by subst itution 

of z- i f or z). I n accordance with nefini tion 1 eacb 
of the contoura Li i s assumed to separate s Il the 
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11 

A , , B , , wl.se for the region of Si)' As the resúlt. we find 
poles of rr f (aJ+ oJ s) / n r (bJ+ e-l s) from those of the desired re1ation 

j-l jel A j k j . 
n r (a + ~ a + U m)e elcCi ' . B . . n 1 j=l Cle. 

>= ¡:(c~- ~s.)1 rr r (bJ+ aJa). For the integral (14) '\ (x] 1: 
B • k , aj

j "'1 1. l. l. j~l k=l ~ m=O
fI c. n f(bJ + ~ ~J+ - m) 

convergenee condiciona (9), (10) beeome k=l 1. k kj-1 e e

A Ci B m+ck 
~ a~ + 1: C~ > 1: I~~ \. i= l,n ..• (15)

l. 1. n Ci . c~iC~ (_l)lm 1z 
---cr

j=l J-1 j=l 1. l. 1. ei ~ 
n n'r(c~- --- )

k]. m~j~l l. C~i1-1 C. l.A B l.Ci 

larg zi l <~ ( 1: 0·1 + r C~ r 1 1l~ 1) i= l,ñ (16)


1.~ j"l ~ jel j:l 1. where 

At (16) al[~ ia an analytical funecion. 

k 
nLet the condition c 


A • Ci . B 

Iml 
(-1) 

+ ... 
j 

~m 
k 

C n 
n 

+~

k 

1: a~ < /.. c;-:! + ¡; Il~ ... (17) e n 
j=l 1. j=l 1. j-l l. n 

whic.h 1.S an analogue of A + D < B + e (froro [21, ." (21)
Sect. 4). is satisfied. Then , integral (14) shouId u 

be c.omputed in Cerms of che residue sum st the pol

es k , 
 :;í 


C.l. + m. a prime in the product JJ denotes absence of the 
S . a l. 1. 1 < k1.' ~ e1." tIl1.'- o ,1 • . . . • i '" r:n. 

1. k. j e l 
C.1. factor with index J: k i . 

1. 
• . • (18) Particularly, if el "!' 1, j- -¡-;C:i;i= T:ñ and O or 

:!:' 1 are componénts o f aJ • ¡lk, the U-function 81 [z]
Let us assume thar these poles do not contain becomea che G-funetion, whieh will be denoted by

multiple ones, that is the following equalities n Q 
cannot be satisfied simultaneously Gl [z J . Under the same condiciona Gl l z J may be 

expressed in terms of generalized multiple hyper
c~ - C~s. = - m.• c~ - C~s. = - n. j ,¡. k geometric series as 

1. 1. 1. 1. 1. 1. 1. 1. 

As is known. at poles (18) tbe following formu
la may be used to find the residuea of che corre
sponding gamma~UDction 

A A k el kI ,

Res C [(a + a e ). (el - c l ) 

k. = ¡; r 


C, - + m. k k m. 
 k=l (bB+¡lBc K)(-1) l.Si= ......::1.----:_~\r (c. i _ c. is .» e 
k. 1. 1. l. k. 


C.el. 

1. 

c.l. m.! 
l , 1. 

In order to express integral (14) 
che sum of residues st poles (18). we 
from (18) iota the integrand from (14) and change ••. (22) 

. _1__ In ¡da 
the S1.gn (2ffi)n Lr"cLn ~bY che sigo of the sum wI'Iere 

¡: (SA + "Acle.) 1 1 k A A k over sl1 the poles r where : a + a e •...• a + a c 
k=l m=O 

k •• , (23)... e en CI (b" + ~Bek) = b1+ aIc .... , b B+ ¡3Bck 

:: . ¡; ~ ¡; r 1: 
m=O mn=O IDl=O vl le. ~1 1<.1=1 • n 

~ (a + a + ... + (lumn)and replace r (-mi) by che residue (19) but with the _ r (a+ am) 1m
1


inverse sign (since integratian over ~i la clack- (a) am r (a) r(a ) ... (24) 
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•. (19) 

in terms oi 
substitute Si 

«_l)CZ)m 

meO 



n 
Function G Lz1 is more

l 

, (n) Xl
A: B ; •• • ;B ('. 

S 
C:D'; .. . ¡D(n) x 

o 

n' 

JI r ~! -+- mI ~j 1 


j-l J 
n' 	 D(n) mI ! m ln r¡d! +ml8j .J '" TI i' d~n)+ m 6~n)J n 

J n ]j"l J j =l 

... (25) 

from [18}. which is obtained Eorm.(22) at particu
lar values of aK and ak , when C~- l. 

1. 

4. OTRER NOTATIONS FOR !RE H- FUNCTIONS ~izJ 

For complete descripti on of the depeodeoce of 
the H-funccioo upon all its paramecers divided into 
several groups, it seems convenient to use more 
concrete notations. which will be given 1.0 this 
section . Some auxiliary notions sud symbols will be 
preiim~nary introduced. 

In accordance with the theory of Meijer 's G
function of one variable, for cslculation of the H
function of .one and.many var iables distribution of 
signs st a~ and aJ at s . from (8) is of great um

1 i ~ 

pqrtance. It is thereiore coovenient to substitute 
aja and ~s by che following 

j . j 

i 1oi,1 s1+"'+ 1.o(1i.nso· 


.. ' (26) 

where 

n
j 

> O j = l , A t!j ,. O, jo: l.B
i,k ' i.k 

k= 1,0 , 

snd the vector sign i consists of three components, 
which admit only O or ±1 : 

i = (i1 .... , io)' i = O ér 1 or -1, j= 1.n (27)
j 

To_find particular distri bution of O and t 1 in 
everv i we use the ternary calculus wíth 0, 1 and 
l . T~ this end, each - 1 in i wi11 be substituted by 
2 and commss wil1 be ommit t ed. The resultaot i1 ' .• 
Ín will be trsnsformed from ternary to ~ec~l sy~
ten where its value will be deooted by ~,~.e. (~l 
i 2 ..• i n)3 = (i)lO = i . It ia evident tba t with fix~ 
ed TI the number of al1 possible dilfereot vectore ~ 
uoes oot exeeed 3n_ 1 (here O (0 •...•0) ia 
e1iminated) • 

I n many cases instead of definítoo 1 the fol

'" 

s(o) 
m 

V j mn j x 
nrr r'b(n)+ ~(n). mI

J XlJ-l 	 n 

general than 

A n (i) , 
n r [a .+ ¡: m. 'l . J 

j=l J i=1 ~ J 
I: 

m =0 e [ n 1\1 (1),
o 	 n rc .+l:m.. J 

jel J i=1 ~ J 

lowing equivalen t definition of the H-funetioo may 
be used. 

Def inition 1' . The integral 

Al ..... A., ... , A 
~ 3 - 1 

n l ••.. , i , ...• 3
u

_l 
H 

El' ... , Bi , ... , 

... (28) 

will be referxed to as the H-funetioo of n vari 
ables. He-re Al"' " Ai .··" ~0-1! Bl .···, . B3n _1 

a-re non-negative iotegers , and J'----1A' J.~aJ bJ 
i' -. , i' 

~, i; ~ are arbitrary complex parameters . The 
other notations aud conditioos for ~, k~~. are 
given in Definition ¡ sod in (26), (27). 

lo the last of the symbols from (28) indices 
Ai , Bi show the number of gamma-functioos_from the 
numeraror and rhe deoominator, for which i is the 
aame . They are assumed to be aasociated with the 
number i of the vector, gi~en in the upper index 
series. At Ar~O the pai-rs(~.)shou1d necessarily be 

1 
1Ddicated and at Ar= O the pair to be ommitted from 
the set of indices . The oumber i of each of the 

pairs(i )must be located atrictly over Ai' All che
Ai 

indices aud numbers a-re ro be separated by coromas. 
. 	 n 

permutatíon of psirs(~.) tO che 1eft of H being sl 
1 . 

10wed.The same holds for pairs (~) 
.1. 

For example , aoy of the symbols 

9. 7 3 7. 
H [ z} =: 

1,'U 11, 

denotes the following i otegral 

1 

(2I1" i)3 

.•• (29) 

- 148 -
Rev. Tec. r og., Univ, Zulia Vol. 6, Edición Especial, 1983 



In order to find its i. the aboye transforma 5. SOME PARTICULAR CASES ANO PROPERTIES 
tion (i)lO= (7)10= (021)3 ++ (0.-1,1)= i and formu OF THE H-FUNCTION 
las (26) to (28) have been used. lt can be noted 

that if (~) , i.e. r(a~ + a~,lsl) is removed, the We will give here some partieular cases and 
properties of the H-funetion of n variables. So,

7 3 Fox's R-funetion (7) may be written in terma of 
integral correspooding to H [zl will be diver (30) as 

11geot. 
m n (a, 1, 2 1 2 

Por the most complete deseriptioo of the depen TI (zl P H 
denee of the H-funetion of n variables on all ita p q (b , nJ m q"'1ll, p-n 
parameters symbols (28) can be substituted by more q 

concrete and therefore more bulky 
r , ( (1: l-a •(l 1), «( 2: b . -~ ] ) 
zl n' n' m', m 

l •••.• i, ..•• 3n_l 	 [ [1: l-bm+l; ~m+ll , ... , ll: l-b i ~qlq

Al' .. ·' Al"" " A 


3n_l 

01, . .. , i, ... , 3n_1 
'" (33)

H B , •••• B . , ••• , 11 [z1 •••• ' iZO I 
1 1 30 _l l 

Q • J
Al Al , _. Al iL.. and H1 lz (14) can be expressed as 

<[1 : al ; O•.•.•O.al J);···;( l1. : a ; ia. 1.J) ¡; .. ,n i 1 


B B B.
Bl 	 n'1¡2 ,6, ... ,( [1 : b 1 0""'0'~11 ]); ... ;([i: b. Ii3:" 1.]); ... ~lz-l 	 .0 1 1. 

'Cn_l' ... •
Cn 


A , A A 

3°_1 3°_1 3n_1,


([3n_l: a i - a , .. , -el n J C e
30 _1 3

0 
~ 

n-1.1 3 -l.n 	 <[2: c ; 0 .....0. -Cnn]>; ... ;n 
B B B 

30 _1 30 _1 30 _1
( 3°_1: b ; -13 t ••• J -Il 

30 _1 30 -1,1 30 
-1,0 

... (30) 

where the followiog vector notatioos are useó .. . . . . . '" (34) 

A. 	 A. 
where dota are given because there is n 'order ini1"i:l t ··· , ina i ,~ t 
the signs of the oarameters in the denominator of 
(14) • 

A. A.1. a. ia . 1.])=[1. 	 1. The "degenera t ed" case of the H-funetion (28) 
is oE interest when the n-multip1e i ntegral is di
vided into the produet of n simple integrals. Then 

... (31) t he H-funetion of n variables is the product of n 
Fox's H-funtions (7) 

For example, function (29) can be wricteo in 	 k 1 l1. 2. 3,6 .... , 3 - 2 ' 3k- k 1 , 2, .. .. ,terms of the above as 
H 

... (32) 

(the coefficients a~, l ' cx9 ,Z ' n~,l ' i = T:ll far ([2: 1-a	
k 

O, •••• O, - (1 
K , J , ••• I


nk nl(
thia fuoetion s hauld ot necessarily be speeif ied 
aioce they are mu1tipled by zero component a of the 
vec t ors (0. 0 ,1). (0 . -1 ,1) and the fu net i on is i nde
p dent óE chem). 
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AddendUIII : M. Santana de Calindo and S. L. Kalla 
have also studied a generalizad B-funccion of two 
variables [sobre una extensión de la función gene
ralizada de dos variables. Univ. Nac. Tucumán Rev. 
Ser. A 25(1975), 221-229]. The notations used by 
these autbors are the same as [15] cited above. Re
cently R. C. Buschmao has studied H - function oi 
two variables in a series of papers lIndian J. Math 
20 (1978), 139-153, Jñanabha, 7 (1977), 105 - 116, 
Pure Appl. Math. Sci . 9 (1979), 13-18]. Tbe H-func
tioo of o variables has beeo crated by Buschman 
in [Ranchi Univ. Mach. J. 10 (1979), 81-88]. A re
ducible case of R-Iunctioos oI two variables is 
considered in this Journal, Vol. 5, (ii) (1982), 
1-2. In this series of papers, Buschman explores 
conditions sufficienc for the convergence of the 
double Mellin-Barnes incegrals, which define the H
funct10n of tvo variables. He also introduces a set 
of notatioos to avoid confusioo in che use of sym
bolso 
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