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CERTAIN RESULTS FOR MULTIVARIATE H • FUNCTION 

INVOLVING JACOBI POLYNOMIALS 

By S. P. Goyal and R. S. Garg 

1. Introductjon, definition and notations 

Recently. Mishra [6], Srivastava and Panda [9], Prasad and Singh [7] and' 

several others have established certain integrals and Fourier-Jacobi expansions 

involving a number of special functions for one or more variables. In an attempt 

to unify an d extend these. and other results given in the literature from time 

to timc, .o,re here. first evaluate some finite integraIs involving thc product of 

multivariate H~function and Jacobi polynomials with general arguments. Two 

interesting and useful Lemmas are then established. which can be applied to 

find the expansion of any given arbitrary analytic function of severaI complex 

variables in a (single or multiple) series of orthogonal functions. For the sake 

of iUustration, we have obtained three expansion theorems for multivariate 

H-function in a series of Jacobi polynomials by employing our integrals and the 

Lemmas. Finally, their r elevant connections 、.vith a number of known resu1ts 

are indicated briefly. 

The H -function of several complex variables (or multivariate H • function) has 

heen introduced and studied earlier by Srivastava and Panda [9] and Saxena 

[8]. However. in line with notation for the H - function 01 two variables by 

Goyal ([4], p.19. Eq. ( 1. 1)) and Garg ([3). p.31. Eq. (1.1)). we shall employ 

the following notation. which seems to be more compact and self explainatory: 

O. η : {mi’ 까}rx11(aj ;a' j' .... α?))l p : {(c?), 섬끼 p끼 
H[z ,. .... x.l =H . 1 :- 1 "Y -." 1 

‘ ’ p, q : {Pl, q,} Lir | (bl ; β/1， • , 셰치 q : {(di’) δ?))써 

H O. n: 1n1' n1 ; .. • ; m,.. nrl ~l I 
p, q: Pl' Q1:"': P,. Q,L;, 1 

(aj : a ’r , a?)l，ρ : (c' j’ E' j)I.Þ, : ... : (C샤;까 s터원;?f))h1Lμ.Þ， 
」(찌b꺼j'껴ß'’， j' "', ß셰앙ψ;??η'\시lμ •• κ(“dt/lf， atκ’j끼)1.μ써’4셰qι’ ;ν.“… .. •: C여d썩;?η끼’ 쉰까qψ서 J 
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=(1/2πw)1 .. Jø(S‘"', S띄{ei(Si) (Xi )펴). 
‘ c ι 

( 1. 1) 

ω= ，"， -1. i = l, …. r 

where ￠Sl· , sr)=1띤(l-aj +단 α?)S!) 

• [E1r(1 bj ÷슴β(i )씨핀J(b1-침 α;OSt)]-l (1 . 2) 
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. [펴+「(1-d?)+3it)Sl)펴J(c?)-녕i\)I- l (1.3) 

i in the superscript (i) stands for the number of dashes, e. g. b(I)=b', b(2)=b’ 
and so on. The sym bol (a j : α j' α?)) 1. P would abbreviate p-parameters 

Ca1 : a ' l' αl(7)) ， , (ap ; α P' "', α?)) and (CJ, sJ)l p P-paI aI빠ers (Cl' "1)' 

, CCp’ 
E시· 

Further tt, p, q, nli , ηi' Pi' qj a re non-negative integers, satisfying the inequaI

ities 0드n드p， q능0， 0드까드까， l S m < q (t =1, ---- 7) ; a , b , c(1), d (t) are alI 
l- -'! '" - r -1' 

(i) D Ci) _(i) ~(i) complex numbers and Greek letters α , β • e.: δ are all assumed to be J ' , - J' J' - J 

positive numbers for standardization purposes; the definition of the multivariate 

H -function given by (1. 1) , wiU hmvever have meaning even jf some of these 

quantities are zero. 

The sequence of parameters in the integrand of (1. 1) are such that none of 

the poles coincide. that is the poles of the integrand of (1.1) are simple. In case 

some of the poles coincide, then by following the method of Frobenius, the 

integrand in (1.1) can be evaluated in terms Psi-functions and generalized Zeta 

functions. In this connection the rcader is referred to the work of }{athai and 

Saxena [5터1 : 
1쏘lfh1e Inmm〕nm1nlu뼈l 

、 ‘( ν Ui>O ahdlarg xil <공U샤， ( 1.4) 

whele, U.=-￡ α~，) - 1:: β(i)十￡ g[t) L ￡ 타i) +쉰 하‘)- L운 δ(i) 
j=nTl J j::=l j = l ' J j=ni+l J ‘ j = l , J j=m,+ l J 

‘ ?‘=1. . ..• r) 

The conditi~ns 'in，entio~ed aboγe ai"ë only 'slight 'vadent of the conditions given 

by Srlvastava j융I벼?많nda ，([9F; ‘ þi ~3Q) and Saxeqa ([육1. p:22~).These conditions 

(1 .5) 
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(1 .4) and (1 . 5) haγe been preferred Qver the conditions given by them , Qn 

account of deta i!ed explanation given by Bushman [1. ppl-2]. • 

Also. we have ( [9). p. 131. Eq. 0. 9)) 

H ["l ' ",J =0 (/ x1 / , .... /,,/ .). max IJ "I /' .... /x, Jl • o 
f (1 . 6) 

=OC "l/-W‘ " ' /x， / ι) . ,,= 0 and min{/x1/ • .. .• / "， / 1 →∞J 

where 

Vi뒀앙[Re엔’)껴’l} ]. 1Ui =，잉원[ Re{O-c)'l)샤}] (;= I ... .. r ) ( 1.7) 

2. Finite integrals 

ln this paper the following fivc fi nitc integrals (two singlc and three multi ple) 

involving muItivariate H-function and Jacobi and Jacobi polynomials have been. 

evaluated 

(a) Single finite intcgrals 

First lntegral : 

r .. . , 0o .... (a. ß), . ...-... r , k . h. .. k. h.l 
j (t-x) ' x' P''';,'' (1 -zx) H IYl (t-x) ’x ‘ •... • y ,(I-.<) ’x ’ Idx 
o 

=tOT O+덮r(a +써)( - ，，)ω (a T ß+“+ 1)w( ~ zt)ω 

. [“’” ’ rcα +1U+ l) ! - lGp， o. g{Yltkl -kl ， , yrthr+k’). (2. 1) 

Ca.β) where P‘ ( x) is thc weJl.known ]acobi polynomials and for convenicnce. 

O. ,,+ 2: [ηl i ’ ”‘1 rY1 I ( • p; k1. k ,). 
G. ’ … fy" Y.J =H ‘ : I 

” ‘ p +2. q+ 1: [ Pi . q)~ y / ( - !- u - ,o-w ; 'z,+ kl' …• h, + k,) • . , 

( - u -w; "1' ",). (aj ; a' j' 셔치 þ : {(c;끼 Efι p‘)1 
(2. 2) 

(rh . t t' ..1 ( i ) ~ (i) ， , I 
(bl ; a l , , gl )Lq • I(dl • δj )l， qi} 」

The intcgral (2. 1) converges under thc following (sufficient) conditions 

(i) Re(u + " i"i + 1)> 0. Re(p+ki까+1)> 0. ( i = l •...• r ) 

(i j) 까> 0. ki> O. U ,> O and /arg Yi / <융Ui1r ， U=l , .... r) 

where. Ui and vi are dcfined by (1 . 5) and (1.7) respectiveJy. 

Second integral : 
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j(l _x)OXo(l_승zx)ß p:a β\1-z서 H [y t(t -X)k'Xh, . ...• y/I-x)상J dx 
o 

= tP+o+ 1홉 (a+ 1O+1)‘ (-β-U)w(융zt)m (u!iU!)- l 

• GP·O·w[Ylth1 +k1, · Yrth「k’]， (2.3) 

l'rovided the conditions mentioned with the integral (2. 1) are satisfied and the 

series occurring on the right of (2. 3) is absolutely convergent. 

( b) Multiple finite integrals 

Third Integral: 

r f H {(t, -x)PtxO‘ p:!'" ν，) (1- z;x) } 
0 ... 0 ; = 1. ‘ ’ ‘ 

k. h 
• H[Yt (tt-Xt)^'x; ‘ y/ I, -x,) ’x, ’ }dxt ’‘dx, 

::... f. p,+a,+ l ~ ,... 1' . 1 .. I . '\1" •. '\ 1'. , . "\ r 1 \ N , = n {tlPt ζ r(μ; + U;+ 1)( -u)ι(μl +u， +u， +1) (•• j ’ ~ll'i ~o' \.t"'i ' Wi I .. /\. -j / N1 \.l"" i I ",. I - i' -A. / N ,\ 2 "'l~iJ 

.[u; ! N; ’r(μ; +N;+OJ - 'KoιNJ [Yltihl+k1 ， -- , y샤+k'J. 
",vhere 

0.11 : 1111;. "; + 2) Pt I 
Ko‘’ 0써 [Y" .. .. Y,) =H. _. , .. ̂  .. , I : I P.q: [p; +2. q;+ I ) Iy, I 

(2. 4) 

(aj ; a ’" α;')) l. þ: [-(p" k,). (-IJ; - N;.h) . (c;끼 샤’\.Þ끼 
’ (2. 5) 

(bj;ß' j' 셰”)l q [(di끼 야t))l 
q
‘
. ( -I-p;- IJ;-N，.1.서k끼」 

where, the sy l

뼈( -.0 1 ' kl) . ( -IJt-Nl' ''t ) . (까 . E'j) l ,þ
‘ -

- ; (- Pr, /tr) , (- gr-Nr, hr) , (c? ), s?)) l ι 
..and SO on. 

Thc integral (2.4) converges. under the following (sufficicnt) conditions: 

(i) ReC.o, + k，까 + 0 > 0 and Re(κ + 1I ， v ， + O>O (;=1. r) 

( ii ) 11,> 0. k,> O. U;> O and larg )', 1 <+U ,,.,. (;= 1. r) 

1κherc. U; and "; are defined by ( 1. 5) and ( 1. 7) respcctivcly. 

Four‘h lntegral : 

r f-d {(t， -xl)P’ xr-(l-÷zlx，)νt pE“ v,) ( l-zix) } 
O ... u. = l “ 

. , •, 
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k , h, /~ , k, __ h 
• H[Yl (t l -X1)"'x1 ‘ yr(l r - X,.'/'Xr' ’1 dX( .. dxr 

=El{tf써1흙。(μ‘ +Ni + 1)，'c -"i -'싸h， + k , . h. + k. 
·Kp‘ 까 N， [y,t i ‘ Y,t;"TO']. (2. 6) 

provided the series occurr ing on t he r ight of (2. 6) is absolutely convergent and 

‘conditions given with (2. 4) a re satisfied. 

Fifth Integra l : 
1 1 
J J 샤 {(1- xγ'X/lp~'μ， . 씨) (1-2xJP?'써(1 - 2xJJ 

rwhere 

O ... Oi = l … ‘ .. 

• H [Yl X/I , y ,. x/'J dx1' .. dx,. 

, g
‘ =J! , IE[(Ui + ui +1 )r ( Pi + gi + 1) ( - g ,)N,(Pi+ tJi + g i + 1)N,( _ 1)"' 

r' "" l N
‘
= 0 

[ul!g， l Nl !「(Pl+ l +N，)1- l}Lkt Ut·N‘ 
[y l' Yr ]. (2. 7) 

O,n: [111,, 11,+ 21 ry, I (a , : a ’ a~')) 
1"' 11 "' - J ' - j ' ..... j .I l. þ ' 

L.씨 N
‘ 

[Yl, • yr] = Hp,q : {#2, ql + 2} 니 I (bj : β)' 셰r)) l 
q 

{( -k,-Ni , h) , (μ， - k, - N ,. h,) , (c?), E?))l pJ 1 I (2. 8) 
{ (d걱i‘η’ 6앙(i)) 

(“i =1,
’ ’ 

r ) ) 

provided that, Re(ki+ Ji꺼+1)> 0， Re(까)> - l， l argyll 〈융U，;， U,> 0 ; where Ul 

and vi are defined by (1.5) and ( 1. 7) respectivel)'. 

Evaluation of Cormulae (2.1) and (2.3) 

T o derive intcgra l (2.1) , \V C, first \\Trite H .function occurring in the intcgrand 

in term s of l\1ellin.Barnes contour integral \\;η th the help of ( 1. 1) and change 

t he order of integration. which is justi fied as the series involved is fi nite. ' Ve 
then, a pply a kno‘,vn result ([2]. p.192, Eq. (46) ) in order to evalua te the x

integral and inter prete the resulting contour integral as mul tivar ia te H .function 

with the help of (1 . 1) : the integral formula follows a t once. 

The second integra l (2. 3) can be proved in a sim ila r manner as ind icated 

.. above. I-lere, we make use of t he res띠t ([21, p. 192, Eq. (48)) instead of (46) 

:given in the same book and used for deriving the first integra l. 
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Evaluation of the integr.al formulae .(2.4) , (2. 6) and (2.7) 

Our derivation of integral formula (2.4) makes use of the following integral : 
ι /, 

Pi .• O
‘ 

(μ " ν，) f J rr {(ti-x)"xi"'P~""""(I-zix;) dxJ 
0 .•. 0 i:::: 1 "1 

r 
+0;+ 1 

=E{「(gl+1)「(μi+Ui +1)T(p‘ + l)t"T"'T< [ui!T(μi+ l)T(Pi+"i+ 2)J-

• 3FzC껴， ιi+μi +까 + 1 ， 이 + 1 ; μj+ 1, 선싼2 ; 승'i싸 (ι 9) 
which holds for min [Re(pi' "i' κ， ν;) J > -1 

l ::;;: i :S;: r 

'1'he a bove formula follows rcadily from the known integral ([2J, p.192, ECIJ 

(46)). 

'1'0 establish (2.4) , we first replace the multivariate H .function in the inte 

grand 01 (2. 4) by its Mellin. Barnes contour integral given by ( 1. 1) and 

change the order of integration and summation, which Îs permissible under the 

conditions stated with (2.4) . \γe then, evaIuate inner most mult iple x(i i1tegral 

by app1ying (2.9) and interpret the resulting contour integra l as an H • function 

with the help 01 ( 1. 1) . '1'he fina1 r esu1t (2. 4) , together with a forementioned 

conditions of its convergence, will follmv from the asymptotic expansion given 

by (1.6) 

In a similar manner by a pplying multiple ana1ogous of the formuJae ([2], p. 

192, Eq. (48)) and ([2], p. 288, Eq. (20)) instead of (2. 9) , we can derive easiJy. 

four th and fifth in tegrals. 

3. Usef ul lemmas 

In thi s section, we shall establish two interesting and usef ul Lemmas, '1'he ' 

Lemmas are uscful in the Sense that they can be applied to find the expansion 

of any given arbitrary analytic function of several complex variables in a (single 

or multipJe) series of orthogonal functions. '1'he following well.kno、、 n orthogonal 

property 까rj]l be requi red for obtaining our Lemmas 

Orthogonal Property 

Let {rþ,cx)J:o be a sequence of function defined over the intcrval [a , bJ and 

orthogonal with respect to weight function ω(x)>O， γxE(a， b) . '1'hen, by defini .. 

tion, rhe inner product is given by 

(rþ" rþι)=Jw(τ)rþ，(x)rþ“(x)dx=À“δtν’ 
a 

whcre, as usual, δ"' is the Kronecker delta, and 

(3.1) 
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2“= 11φ‘(x)”?;εO. (u르0) . (3. 2) 

The above or thogonal property. plays a n impor tant role to establish the 

ex pansion of any given (analy tic) function in a scries ( single or multiple) of 

orthogonaI functions. Now , wc state our Lernmas. 

LEMMA 1. Let the exþollent5 P. (J. ki• h;U = I. r) are 50 Ch05en tha' the 

f t‘Il clion 

! (x)= (x -a)"( b- x)"" F [y , ( ,,_a)h‘(b- " ) k,, y,(X- a)' ’( b- x/ ’J. (3. 3) 

lS CO찌2nlωus md 01 boltnded variatiolt . ωhetz a$.x드b. 

Then 

/ ( x) =ε /，(y l' y，)κ(X) . a< x< b 

where 

fι yr) = (Aa)-Fx- a)。(b~ x)P F [Yl(x-씨b -xt 
a 

• ZU( ,,)q,‘ ( ;r) d.' . (" 2 0) (3.4) 

alld fhe integral illvolved in (3_ 4) c01werges aòso!uie[y. 

A15o. 1/ α=0 alld b = co in Lemma 1 then all p aηd k‘ (i = 1. r) 5ho,,{ d be zero. 

LEMMA 2. 1/ 
r 

f ( :l, , xy)=nl {(x， - ai)Ol(b，一 "，)" 1 F [y,( x,- a,)h'( b, - x,/ ‘ ..... y,(x, - a,)h. 

(br - xr)*’J. (3. 5) 

theη • analogously 10 Lemma 1, tνe have 

/ (", ..... X，) =낀J흘￠까)) ι‘ ’ “ (y" .... Y, ) . (3. 6) 

a‘S;x 드bi 
where 

4‘” ‘ (Yl, y서흐{σ‘“‘)- l}j fF lYl( rl 싸 
(br-xf] jl{(x, aηbi - x).D'Wt (Xj싸x，) 써 

U，i늘O. (i = 1. r ) 

provided that each o[ the r-integral exisl. 

(3. 7) 
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Certai띠Y . if each of the interval (a; . 씨)(i = 1. …. r ) is replaced by (0. ∞). 
;t hen all κ ， k; (; = 1. "', r ) should be zero. 

4. Expansion theorcms 

As rp.marked earlier , aforementioned Lemmas can be applied to find the expan. 

s ion of any arbitra ry function of sevcral complex variables in a single or 

multiple se ri않 of thc orthogonal functions. '1'he important examplcs of or thog

onι 1 set of functions are Bessc:l functions. I-lermjte polynomials. Jacobi polyno 

mials. Bessel p:Jlynomials. Laguerre polynomials. Trigonomctric Íunctions ctc. 

Thus, in each case and many more, it is fai rly straightfoward to find a expan

sion (which may be [ormal in certain cases) of a givcn function or several 

variables in series of the orthogonal function. considered. 'Ne, here. for the 

;ake of iIlustra tion obtain below three expansion Theorerns with the help oí our 

Lcmmas and integrals given ìn Section 2. Indeed. these theorems unify and 

ex: tend a number of such type expansions for special functions of Qne or more 

variablc3 established [rom time to time by severa l research workers. 

THEOREM 1. Witll Ihe quanlilies U; , v; and w; given by ( 1. 5) and ( 1. 7) respec. 

live/y. lel 

(i) 서， k i , p. u> O, (i = 1. …, r) , min IRe(a ) . Re(β)) > ← l 

(i i) U; κl hI> O la rg y, 1 <÷(U, k, lZt)π. 
(j ii ) The sel (i) of condilions given 1Uith JiTSI integral (2.1) is sa1isJied. 

Then 

(1 -xi x"H [Yl (1 - X)"xh" " ' , Y,(1 -x/'/'J 

∞ “ =ε ε，( -u)w(a+β+2“+l)r(a+β+u+ w +!) [w !rc，α+1U+l)rc'S+ II +1)J -1 
‘ ~Uι~U 

G(J +ß.u+a 씨l， yR1a β)(1 - 2x) (4.1) 

UJhere, u능0， O< x < 1 a1td t/;‘e fuJtctioμ G p, o ω [y l' "', y ,J is defi’led by (2. 2). 

THEORE~'l 2. W ith U;, v; and 1까 deJined by ( 1. 5) alιd (1.7) respeclively, 

sltppose IlIal 

(i) Iz i, 끼， Pi' (J i능o (i = 1, "', r) aηd min {Re ~μ，.)， Re(ν，)J > - 1. 
l~j::;: r 

(j i) U;>O, larg Y; I <융U;" (;= 1, r ) 

(j ii) Tlze sel (i) oJ condilions giνell with third i’“egral Izold s. 

Thell 
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~ r r • ..... ()j _ (f,l "' r r . .... k , h ，딘l(l Xl)거O1} R [Yl(1-xl) X11, , yr(1-xr) rXr ’]

=11， 1ζ ζ (-α，.) N, (μ i+υ， + 2ιi + l)r(μi+νz싹+N， + l) [r(μ， +N， + l) 
Î= l l:t/ ""'O N1"",, 0 

r(반th +Mtript ν )(1 -2x，.)) Kp， + ν‘ 0"( + μ‘ κ [Y1 • .. . • Y,J. ( 4.2) 

where. U:능o. O<x,< l (; = 1. r) and the fuηctz'on 

Kp( ,O"j. Nj [Y1' Yr] is given by ( 2.5). 

TH EOREM 3. W ith qααtifies Ui• 끼 and 씨 given by (1. 5) and ( 1.7) respec. 

tive/y. [el 

(i) h,. k ,. ν，> 0. (i = I • .... r) and min (Re( p,). Re(a ,) } > -1 
‘ 1::;;)::;:r 

(ii) U,>O. l argy， l<윷U，" (; = 1. r) 

(i ii) The sel (i) of cOllditions given wilh fiflh iηtegγal is saNsfied. 

Then 

，호 {(1 - x，채kipt u‘ι2x))H [y1xt'. y,x:') 

rroog
‘ =H.1 ζ ζ r(u，+μ‘ + 1)( -g)N‘rcρ， +a， +g， +N，+1) (κ +a， +2g，+1) 

i=l lg,. =ON; =O 

(-띠 

• Lk， + pμ 씨十 0"，.， .11.，'， [y1' 
•••• YrJ. 

where 

g ,?:'O. O<x, < 1 aηd the funclion Lk"v,.N, [Yl' .... Y,l is giveη by (2.8) . 

PROOF OF THEOREM 1. If we put a二O. b= 1 and let 
k , .. h, •. 1' 1 •• , k,_h. F [y l' 

.... Y, l = x"(l -xt H [Yl( l-x)"x\ y ,(1 -x)"X ’] 

in Lμe잉mma 1. Alsoα’ t따a띠ke잉e c이la잃ss잉lκc떠al Jμacob비I po이l샤ynoffila 

6αna밍al set of functions therein. 

It is well known that for Jacobi polynomials. 

w(x) = (x)" (l -x)β• a= O. b= 1 and 

(4.3) 

λ“=r(α + u+l)r(ß +"十1) [(α+β+ 2ι +l)r(α 十β+ι+ 1)U!]- 1 (4. 4) 

min [Re(a) . Re(ß)} > -1. μ므O 

T hus, we find that 

x"(1 -x/ H[Y1X" (1 -x)k,. yjι(1- x)k,] 
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=울 f(Y1 , -, yr) p(α·연 ← (1 -2x). o<x드1 (4.5) 
“ ~ J 

、‘ nere 

r tJ Ta/ . _,.o +ß f “(Y l' .... y，)~O)-'/.! Ta(1_x).O+ þ H[y,x"(1 -x/'. y，x"[、1-x)"']
• U 

(α， ß) .p“ ( 1-2x)dx. (4.6) 

Evaluating the integral (4.6) with the hcJp of (2. 1) (with t~1. z ~ 2) anct 

purting the valuc of I" (y ,. y,) so obtained and À. (from (4. 4)) in (4. 이， 
we arrive easily at (4~ 1). 

PROOFS OF T H:EOREMS 2 A'lD 3. 

The expansion Theorcms 2 and 3 can b~ developed on the lincs sìmilar to. 

Theorem 1, except th-at here we use thc Lemma 2 and integral form ulae (2.4) 

and (2. ï) respectivcly instead 01 Lemma 1 and integral (2. 1). 

5. SpecÍa] cascs 

At th::: O'J t set , we should remark that ou r integral formu]ae and expansioα 

Theorems are quite general in charactcr. InJeed , these results can suitably be

specialized to a numbcr of knmvn or new integrals a:td cxpansion formulas 

involving a large. specfrum of special function s (or prodJ..:t of such func tions). 

Ho\vever , \\le mention here on1y somc known special cases of our results. 

For examplc, if we set 1= 1, z=2 and r=2 in (2. 1) , "\vc shall fairly easily 

get the result by Prasad and Singh ([7J. p. 126. Eq. (2. 1)). Again. if we put 

t~ l. z ~2. α =β. 꺼 ~O (i ~ 1. r) in (2.1). it rcduces to yet another known 

integral due to Srivastava and Panda ([9J . p.131. Eq. (2. 2)). The iDtegral by 

Srivasta、 a and Panda contains a many more known integrals given by scveral 

authors as its particular cases. 

On the other hand. our integral formula (2.4) would at once reduces to the 

integral (2. 1) given by Mishra ([6]. p.173) if we put r=1 in it. Again if r~l 

in (2.7). 、ve get an integral involving the product of Fox ’ s H -function and 

]acobì polynomia.1s "\vith general arguments. We however do not mention it 

explicitly. 

Similar]y. it can be shown easily that the Fourier Jacobi expansions obtained 

by Prasad and Singh ([7]. p.130, Eq. (3.5). (3. S)) Srivastava and Panda ([9]. 

p. 132, Eq. (2. 3)). Mishra ( [6] p.176. Eq. (3.4)) and many othe f'l are special or 
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confluent cases of our expansion Theorems 1 through 3. Further. appealing to 

the familiar relationships (c. f: e.g. , Srivastava and Panda ([9], p.135-135)) 

between the Jacobi and other classes of the well• known polynomials. 、，ve can 

easiIy obtain the expansion of the H~function of several complex var iables in a 

series (single or multiple) of other classes of or tho6"onal polyoomials. Hmvever. 

we omi t the details. 

\Ve conc1ude by remark ing that a number of interesting variations of our 

integral fo rmulae and exp :tnsion Theorems can be obtained \\lhen one or more 

하• hi (i = 1. r ) tend to zero. The details are reasonably st ra ightfünvard. 

and we may very well leave them as an excercise to the intereδted reader 
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