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APPLICATIONS OF H굉RMITE POLYNOMIALS FOR CERTAIN 

PROPERTIES OF FOX’S H-FUNCTION OF TW() VARIABLES 

By Manilal Shah 

During the course of investigation, the frequent requirements of some generali

zations of the mathematical f lL.'1ctions which arise in analysis and applied problems

the so-called special functions and their basic interesting properties have been 

studied by several workers [3, 8, 10, 11, 13, 17 and 18]. The author here evaluates 

a general integral involving the product of Fox’s H -functions of two variables. 

and classical orthogonal Hermite polynomial. This integral plays an important 

role in the development of certain properties associated with the generalized H

function in two arguments incorporating (i) an expansion theorem (ii) a formal 

soIution of partial differential equation related to a problem of heat conduction 

(iii) the pure recurrence relation and finalIy (iv) the summation formulas for the 

series. These results generalize some known relations due to the writer [19， 2이 

and extend many interesting results on H-and G-functions and other functions. 

appearing in Applied Mathematics and Mathematical Physics as particular cases 

by appropriately speciaIizing the parameters. Relations on the double-integral

expansion analogues have been also illustrated. 

1. Introduetion 

A generalization of Sharma’s S-function of two variables 

introduced by Munot and Kalla [11] in the form 

-r ml' 0 11 (ap" Ap) ; (bq,' Bq) 

Pl- ml' ql 

(1.1) H m", n 2' "'2 

Þ2- m2' q2- n2 
(Cp" Cp) ; (dq•, Dq) I x,y 

η1."l. nro 
| l J J l | (%, Epg) ; (4a, Fq,) 
-\ÞJ- m3’ q3-n31 I 

[17] has been recentIy 



172 

where 
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F(중+ η)φ(용， η)X강yη d~dη， 

m, 
;딘1 F(띤+AI혼+Ajη) 

F(，용+η)= t J- ‘ . , 

j과l+r(1-와-싫-씌η)낌1F(깐+많+욕η) 
m, n? ma na 
H-T(1-c7+Cf종).n T(d.-D.F) n r(1-e·+E.η) .RT(f·-F.η) 

φ(용， η)= ιj=1 J J q21=1 l J f=1 A J J I=1 q1 J J 

rt r(c.-C.웅) n r(l-d;+D웅) n _r(e;-E;η). n r(1 -f;+F;η) 
j=m,+l - J r. j=n,+l J r j=m,+l J J. j=n,+l J J 

The contours L l' L2' notations and convergence of (1. 1) etc. are described in 

[11) and we omit such details. 

Hermite polynomiaIs 

Hermite polynomials are cIassical orthogonal polynomials associated with the 

interval (-∞， ∞) and an exponential weight function. Sneddon [16, p. 150) has 

defined the Hermite polynomials H n(x) for integral valùes of n and aIl real values 

of x by the identity 

(1.2) exp (2xt-t2)= Z그; 
n=u 

Hn(x) tn 
% ’ 

In this paper we shaIl adopt Szegö’ s [15) notation and regard Hermite polyno

mials, H n(x) , as the suitably standardized orthogonal polynomials associated with 

(1.3) a=-∞， b=∞， zu(x)=exp(-x2], x=1. 

There exists a considerable body of information on the subject of generaliza

tions and unified development for many of the mathematical functions which arise 

1n applied problems, as weIl as the attendant mathematical theory for their ap

proximations. An attempt has been made by different researchers [3, 8, 10, 11, 13 

& 18) to unify and to extend certain results on generalized functions scattered 

throughout literature. 

In this paper the author derives a more general integral for the product of 

iFox’s H-function of two variables and Hermite polynomial. This integral is 

extensively used toestablish many results involving generalized H -functions of 

two variables leading to (i) an expansion theorem (ii) a formal solution of a 

problem of heat coriduction (iii) a pure recurrence relation and lastly (iv) the 

summation formulas of the series. These resuIts are of general character in the 

branch of special-functions . 
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It is observed that some recent formulas scattered in special functions admit 

themselves of interesting extensions which provide one with the unification of 

several results. Also. analogues of the double-integral-expansion for generalized' 

H -functions of two variables are exhibited. 

2. Notations and preliminary results 

Often. as a space saver. we use the notations: 

(i) the L. H. S. of (1. 1) shall be written as H [x. yJ ; 

(ii) the symbol (ap• Ap) is used to denote the set of p ordered pairs (al ’ A 1). (a2~ 

A?). …. (aM A~) ; 
ι p’ P 

(iii) apCbq) stands for p(q) parameters al' …. ap (b1• .... bq): 

(iv) 

(v) 

(vi) 

m. n 
f=f ‘ J ‘'. q 

지=져(￠ %,= 

m1 +2. 0 

Þl- ml' ql+ 1 

ηZ2' n2 

'Pz -m2• q2- n2 

ηZ3’ n3 

‘P3- m3’ q3- n3 ·’ 

rrmj 十 1. 0 

Þl- ml' ql+1 

m2• n2 

P2- mz• qz-n2 

I1 η23' 123 
, 

1J3- m3' q3- 123 

((Cp,. Cp) ; (dq ’ Dq,) g=g(P. q)=i y , 1" - q, <{,/ 
(ep,' E p); (fq,’ F q,)' 

The integral (1. 1) co :werges under the following sets of conditions: 
Pl P2 ql q2 PI Ps q, 

l까l三EFAj+2FC1-우B1-우Dj르o ; μ1드우Aj+뚱El-똥욕-ZEFj드O. 
ι 

(α2. 1) \이얘À2 = 웰A싹l- ￡A싹.「-호욕+ 휠C끽--용C끽.++효 D.(- 윌 D.>>%0α때， ‘ m, + l' 1 ' 1 ' mη，， +1' 1 ' n까，+ 1 ' c. 

m1 Pl q 1 m3 Ps na 

μz=뚱엇，즘칸-F욕+우작;폰완+똥작;혔1전>o， larg yl<÷μ2π. 



174 Manilal Shah 

B1=(]1(l)=(I+1, a) , (/+웅， a); (]2=(]P , k)= (I -k+1 , a) , 

(]3=(]3 (1, r) =(I -r+ 1, a) , (]4 = (]/I , k)= (t-환+1， a 1, 

(2.2) (]s=(]s(/ , r)=(!-윷r+1， a , 아=아(1， k)= l-k+웅， a }, 

마=아(1， k)=( I-k+흉， a , (]s=(]s(l)= 1+흉， a) ， (1十 l ， a) ，

fJg = (]g(l, k , s) =( l+k-s+윷， a , (]10=(]lO(I, p)= 1十윷p+웅 al 

In the investigation of the present work we make use of the foIlowing results: 

{a) Integrals involving Hermite polynomials [12, p. 115, (3) and (4)] : 

2싫r(l+1)r( 1+초 
二。e-xg x2l H2n(x) dx= r(l-%+u ι / , 0드%드1. (2.3) 

(2.4) 
2,-n+ 1 r (l + 1)r( l+휴 

F∞ e-x2x2l+l H2n+1(X) dx= F(l-%+I) 4 ‘, 0드%드1. 

(b) OrthogonaIity-property of the Hermite polynomials [14, p.192, (5) (6)]: 

(2.5) F∞ exp( _x2) 퍼/x) H m(x) dx=hη δmn ’ 

where l%=2n?Z! ，/도， δmn=0 for m낯n and δmη=1 for m=n. 

{c) Pure recurrence relation for Hermite polynomials [6, p.193, (10)] : 

{2.6) H"+l (x)-2xH ,,(x)+2nH ,,_l(x)=O : 

(d) Definition of the Hermite polynomials [14, p.197] : 

~ ( _1) 5 (2k)! (2ki"-25 
(2. 7) 뀔때= §。 s! (앓-2s)! , 

(e) Series of Hermite polynomials [6, p. 216, (2밍] : 

(1 , 1 \ ( 1_ 

(2.8) Ixl'o= 끼치혈pj 옳。 (_1)m 넌鐵짝 H 2m(x) , ρ-1. 
(f) Formulae [14, p. 32, Ex. 8, p. 19끼 : 

(-1)\α) 
(2. 9) (αμ-k= /1 … …? for O드k드n; (2k)! =22생! 

1 
걷一Jk' 

(g) Relations between Hermite and Laguerre polynomials [6, p. 193, (2) and (3)] : 
n___ 1 n 

(2.10) H 2m(x)=( _lT2471‘m! Lm -"2 (x‘'), 

(2.11) H 2m+1(x)=( _l)m 22m+l m! x L과〔x2)· 
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3. The general integral 

FirstIy, we evaluate an integral involving the product of Fox’s H -function in 

two arguments and Hermite polynomial which is based on the principle of inter

changing the order of integration and then term-by-term integration by invoking 

the known formula. Later on this integral is employed to study for a variety of 

several interesting properties concerned with the generalized functions. 

We begin by considering the integral 

I=lr∞ e- U
' μ21 H2iμ) H [XU2u, YU '2C1] du 

where u is a positive integer > 0 and 0르k드1. 

2C1 2 On substituting the contour integral (1. 1) for H [xμ , yμ C1], if we invert the 

order of integration which is easily seen to be justified due to the absolute con

vergence of the integrals involved in the process and by an application of de la 

Vallée Poussin’s theorem [1, p .. 504] in view of conditions stated in (2. 1) earlier, 

.and then interpret the inner μ-integral with the help of (2.3), we obtain 

22k 1 
,. I I .，、 .. , 7 , •”’ ••, 1 

(2πt'i ) L/ L, 、‘ .. ‘-" '" r (l +야+uη-ε다) - J ζ 깨 

On applying (1.1), we get the basic result 

2k Trr r I 81' (ap.o Ap); (bq
‘
, Bq)' 82 (3.1) 1 =2~" HI f . "1'1 1'1 . ~1 ~1 ~ I X, Y 

g 

provided 0> 0, 0드k드1， 화능m1능0， P2르m2르0， q1르0， q2르n2능0， P3늘m3능0， q3능n3 
d. 

>0 (1드z·드n2 ; 1드j드n3) where 

λl' λ2' μl' μ2’ 81 and 82 have the same meaning as in (2. 1) and (2.2). 

4. An expansion theorem 

The expansion of a given, “ arbitrary" or analytic function in a series or or

thogonal polynomials has been discussed often and in great detail by Szegö [15]. 

Orthogonal polynomials occupy a prominent place in numerical integration and also 

in the determination of coefficients. Since the H /x) form an orthogonal set, the 

classical technique for expanding the polynomials is available in the general theory. 

THEOREM: 

(4.1) If u is a positive integer >0, -∞ <μ <∞， then 
• 
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21 
μ H[xt , 

∞
 g
상
 

(2:삶 H x ,y I H 2rCU} 

þrovz'ded P1늘η21능0， pz르m2늘0， q1능0， q2능n2르0， P3는m3르0， q3늘n3는0， Æ 1드0， 

I d. f. 、

λl' Æ2' μl' μ2， 81 

and 83 are the same as g z"ven z'n (2. 1) and (2.2). 

PROOF. Suppose forma l1y that 

20" 20" ∞ 
(4.2) f(u)=μ H [xu~V ， yμ J = L:

A 

Mr H2/χ)， (-∞<u<∞). 
r=O 

From (4.2) we obtain M r in a purely formal manner. With that value of Mr 

we have then assumed that the series on the right in (4.2) actual1y converges to 
f(u) , providing f(u) is sufficiently wel1 behaved. 

-μ2 

Multiply both sides by e ~ H 2k(u) and integrate from - ∞ to ∞. Then in view 

of (4.2) it fol1ows forma l1y that 

(4.3) 언- e-a2 χ 21 H ?b(u)H [xμ20"， Yμ20"J du 
- .. ‘ -… 

= 숭 Mj 언 2-u2 H%(μ) H<Ju) du. 
r=O 'J-∞ ~ _. “ 

A l1 the integrals on the right in (4.3) vanish except for the single term for 
which r=k. 

Now use (3. 1) and (2.5) in (4.3) to obtain 

x, y 
• 

Final1y, apply (4.4) in (4.2), the result (4.1) fol1ows. 

5. Heat conduction problern 

A genius effort has been performed by Kampé de Fériet J. [9, p.193J to utilize' 
the Hermite polynomials in solving a heat conduction equation. Recently, with 

the aid of these polynomials, Bhonsle [2, p. 360J has obtained a formal solution of 
partial differential equation 

òV • ò2V --- =h--- -kνμ 
Ot a%ι 

under certain prescribed boundary conditions which arise from the physical situa

t lOn. 
Here our problem is to obtain a function v(u, t) which satisfied the partial 

differential equation (5.1) inview of initial and boundary conditions. 

(5.1) 
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Following ChurchiIl [4, p. 13이 , (5. 1) can be associated with a heat conductioD 
equatitJll 

òV , ò2V 
á~ =h ~ :-s(V - Vo) at ozt 

(5.2) 

subject to VO=O and s=hi. 

When v(u, t) tends to zero for sufficiently large values of t and if I 씨 →∞， 
Bhonsle [2, p. 360, (2.3)J has estab1ished the solution of (5.1) as 

- ∞ -(l+21' )ht (5.3) V(μ， t ] - g P. e H7(%). 
1'=0 ‘ . 

When t=O, let V(χ， O)=!(u). 

If f(찌 = zt2IH [xμ2g， yχ2g] , then we suppose formaI1y that 

(5.4) f짜μ2l H [X%2g y%20] = 휠 건 H/μ) 

The idea of obtaining Pr is similar to that for M r and we omit detai1s. 

Therefore, ernploy (2.5) and (3. 1) in (5.4) , it follows forrnally that 

I 
파「강了 L' I g 

Now, frorn (5.5) and (5.3), the solution is equal to 

(5.6) ∞ -(1+21')ht ~r fl 61, (ap,' Ap) ; (bql , Bq) , 65 V(u , t)= /1. . L: e ,- .• -r HI!I V1 
ιV π 1'=0 rr L I g 

x, y IH/μ) 

valid for 0> 0, - ∞ <u<∞， P1>m1늘0， P2늘m2능0， q1늘0， q2르n2는0， P3는쩍늘0， 

where λl' λ2' μl' μ2' 61 and 65 are defined in (2.1) and (2.2). 

6. The pUl"e recurrence relation 

In this section we present a pure recurrence forrnu1a for genera1ized Fox’s H

functions of two variables which has been recorded with the help of a known 

recurrence relation for Herrnite polynornials .and (3.1) , 

The Basic Relation: 

(6. 1) HI f 61’ (apl ' Ap) ; (bq,' Bq)' 66 
g 

+kHI f 61, (ap,' Ap) ; (bq1, Bq‘), 67 
g 

x, y 

x, y 



178 Manilal Shah 

eQ , (a~ ， A~); (b~ ， B~) ， e 
=HI I1 v8’ g x, y 

where (1 is a positive integer >0 and conditions of validity are: 

P1늘m1르0， P2능ηZ2늘0， q2르n2>0， P3능m3늘0， q3르n3르0， q1능0， .11드0， μ1드0， .12>0, 

θ'8 are the same as given in (2. 1) and (2.2). 

PROOF. From (2.6) , we have 
(6.12) H

2k
+1(u)+4k H2k- 1 (μ)=2u H2k(μ). 

We may multiply both members by e-μ2 μ21 H [xμ , 

respect to μ over (-∞， ∞) to obtain 

yu2o'] and then integrate with 

r∞ e-상21 H2k+1(μ)H[xμ2U ， Yμ2Uj dμ 

+4kI:∞ e-U' μ21 H 2k - 1 (μ)H[x쟁， YU2o'j dμ 

=2l F∞ e-as %2l+1 H2k (μ)H[xμ2u， Yμ2Uj dμ 

:J)rovided that the integraIs involved in (6.3) exist. 

(6.3) 

Using (3.1) with proper changes in parameters etc. for evaluation oÍ integrals 
Ïn (6.3) , then after simplifications, we arrive at (6.1). 

7. Summation formulas 

Here we are concerned with two summation formulae for the series involving 

Fox’ s H -functions of two variables. The first formula is established from the 

definition of the Hermite polynomials and using (3. 1). While the second is formu

lated from the expansion of 값 in a series of Hermite polynomials and applying 

(3. 1). 

The First Summation Formula: 

e" (a h , A h ) ; (bn . , B~) ， e (7.1) HL 1 V1' ,u,p,' ""p/ ~ x,y 

I,
t 페

 
쩌
 -
강

2
 

U 
-s 

k 

ε
빼
 

eg, (aþ,' Ap) ; (bq" Ìiq) 
g 

X, Y 

vaIid for (1)0, 21::;;0, 2z>0, μ1드0， μ2>0， P1르m1르0， P2르m2는0， q1르0， q2르n2르0， 

where .11' .12’ μ1， μ2' el' e2 and eg have the same values as referred to earlier. 
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The Second Summation Formula: 

If (J is a positive integer 씬늘m1늘0， P2는m2는0， ql는0， q2는n2는0， P3는m3는0， 

q3는쩍늘0， then 

(7.2) HI/, 1 81O’ (ap, , Ap) ; (bq,’ Bq) 
-’ g 

x, y 

1 , 1 
rrτ「+τz-p
7후-

∞ (-ll z ‘ 

k=O 
1확
 깜 

81, (a" , A,,); (bn , Bn)' 8 /1 Vl’ Pl' "'~Pl 
g 

X, Y /, 

(d ,; /,; ‘ 
provided P> -1, λ1드0， A2>O, μ1<0， μ2>0， Re( (J :ε + (J ".! .j >0 (1르/드n? : 

- 4 l Di 간/ ι 

1~j~n3) where Àl' À2’ 
μl' μ2' 이， 82 and 810 have the same meaning as referred 

to earlier. 
PROOF. (a) To prove (7. 1), 

k 
Z 
j a 

--、” / , 
、양

 

H 
잉
 

껴
 
t 

/ , ‘ 
、

we can use (2.9) in (2.7) to get 

(_l)S( -2k)2s(2uik-강 

s! ‘. 

Multiply both sides of (7.3) by e-상 U
21 H [xμ20， ya2o] and integrate with res

pect to μ from - ∞ and ∞， then change the order of integration and summation 

in the right hand side which can readily be justified by Bromwich [1, p. 50이 under 

the conditions stated in (7. 1), we obtain 

(7.4) 며。 e-us μ21 H2iμ) H[xμ2u， Y쟁] dκ 

소 ( -1)'( -2k)2s 22k-2s 

문b s! 
∞ -μ2 •• 2/+2k-2s 'C T r e - u- . _ .. _ . .r:t. lXμ , 
-c。

yμ 2u] dμ. 

Now apply (3.1) with suitable adjustments of parameters etc. to evaluate the 

integrate involved there in (7.4). This completes the proof of (7. 1). 

(b) To establish (7.2), we start from (2.8) and (2.9) to record 

μP= rt웅날p ∞ (-ll -순0) / X그 2h \ I , 、 !!.- H '2Jz(u) , p> -1. 
π Il=O 2-. kμ .l ‘ • 

‘ 2 }k 

(7.5) 

Proceeding as above, we have 

(7.6) ∞ e-ι‘ μ2/+p H [xμ2u’ 
-0。

yu2i1
] dμ 

--
1 , 1 

rrτr+τz-p 
-v둔 

∞
 g
떠
 

(-ll 

2'2Jzk ’ 
-웅P )k 
1 
2 }k 

rZ。 e-MS μ 21 H2iu)H[x쟁， yu2i1
] du. 



>0. 

Here we consider the double-integtal-expansion relations analogous to (3. 1) and 
(4.1). We state results and omit details as the proofs are much akin to those 
developed in sections 3 and 4. Integral: 

-. 

P2는 

(1드j드n3) and Àl' À2’ 
μ1 and μ2 have the same mean-

Evaluation of integrals in (7.6) is similar to that for (7.4) and we omit details. 

Hence the formula (7.2) is completely proved. 

-l+ ~， O"ì, (Ch_ ,Ch); (dn , Dn),(-l+r ,O")/x,y 2 ’ J' ,vp,’ 

Pl늘m1는0， ql르0， 

Rer 0"줬 

where the conditions of validity for these situations are enumerated below: 

p>O. 0드k드1， 0드h드m， 

-‘· 

x, y 

(ep,. Ep) ; -Uq,’ Fq) 

-∞ e -(u'+v') μ2l z,2m H2k(%)H2h(U)H [X%2o, y”2P] dκdν 

À2>O, μ2>0， 

(a,. A ,,) ; (bn • Bn) p,' .'þ, 

-m+숭， P ), (!q" F q,). 

-1+웅.0"). (dq ,. D q,), 

(eþ,' Ep) ; (-m+h, p) 

(C". C,,) ; (-l+ k , 0") p,' - p, 

(gPl, APl) : (bql, Bql) 

-∞<v<∞， 

H2rCμ) H 2/v) 

μl드0， 

p }, 

Manilal Shah 

m2르0， q2르%2는O. P3는ηZ3르0， q3르쩍늘0， À1드0， 

-m+웅， 

-∞<U<∞， 

Ðouble-integra]-expansion analogous 

(-m, p), 

( -1. 0"), 

τ
U
 

。
i

/!\ -
-
썼
 

∞
 
S 

닝
 

∞
 
g 

혀
 

2/ .. 2m l'T r _ •• 2u •••• 2p % UmH[xμ , yvwl'] 

(-m, p) , 

(-1, 0"), 

φ2- m2' q2- n2+ 1 

- ‘'1'3"--:- m3' q3 - n3 + 1 

% 2 

% 3 

0 

ql 

>0, 

ing as in (2. 1) and (2. 2). 

P1-m1’ 

q3- n3+ 1 

q2- n2+ 1 

m3+2, 

ηZ2+ 2• 

ηZl ’ 

。。

Þl-m1• ql 

1 
π 

% 3 

n? 

0 

-0。

ζ。

’ 

=22k+2h H 

Expansion: 

ηZl 

.b3-??22’ 

」 φ3- m3’ 

1123+ 2, 

m?+2, 

(8.1) 

(8.2) 

0">0, 

8. 

180 

H 
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9. Particular cases 
Various generalizations, proved above, will give rise to many useful results 

involving the functions of mathematical physics, some of which are known and 

others are believed to be new, as particular cases, by making suitable substitu

tions. However, we ilIustrate below some of the very interesting cases. 

(a) 표 we set Aj=Bi=…etc. := 1 (l :S;:j드외， 1 s;;, i :S;: q l' …etc.) and on specialization 

of the parameters etc. , the results (3.1) , (4. 1), (5.6) and (6.1) yield the known 

res버ts [19, 20] on generalized S-functions of two variables which, in turn, lead to 

generalizations of some recent results [19] on product of two Meijer’s G-functions 

when A=B=O. Similary (7.1) (7.2) will have the corresponding relations. 

(b) l Iì (3.1) and (4. 1), if we substitute A=B=O, we can obtain the results 

associated with product of Fox’ s H-functions [7, p. 408] of one variable, which 

are generalizations of Meijer’s G-functions [5, p. 207, (1)] 'unifying a large number 

of special functions [5, pp. 215 222]. 

(c) 1n the main results, if we put 까=m1， P3=m3, %3=1, f1=O and repIace 

P1 +m2, P1 +P2' qr+ q2 and n2 by m ,p , q and n respectively, then by proper choice 

of parameters etc. , and take the limit as y-• 0, we obtain the interesting cases 

presenting Fox’s H -fuDctions as 

(i) Integral: 

(9.1) ∞ e -ιg μ21 H?b(μ) H~'~I xμ2u 
-∞ 2k\."" .J ~~P.q 

(ι， AJl _ 
r ‘ I au 

-
2k TTn. m+2 =2 H | x 

P+2.q+1 
(-1, u) , 

(bq, Bq) , 

(ii) Expansion-formula: 

(9.2) 앙 HZ:T나μ강 

-

(a..AJ P’ P 
(bq, Bq) 

(bq, Bq) 

-1+웅， σl’ 
(-I+ k , u) 

(ap' Ap) 

• 

1- I / , _, ( ,. 1 、 -
_--=.1_ 응 1 TTn.m+2 I _ I (-1, u) , 
-....;모 :=。 τ장1r n | λ 

1 _ I (bq ,Bq)' (-I+ r ,u) _ 

(iii) Solution of the problem related to heat conduction equation: 
(9.3) ν(χ，1) 

1 얻1 
-ν/ 표-，:。 

e-(1+2r)hl u n•m+2 . H | X 
7 ’ P+2.q+l 

-

(-1, u) , -1+속， 에， (a" AJ-I 
f /‘ P P I Hr(μ). 

(bq, B). -1+숭r， u 

• 
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(iv) Pure recurrence relation: 

(9.4) TTn. m+2 
lt • '." . _ • , 1 % 
“ P+2.q+l 

(-1, (J), -1+웅， (J, (ap' 장) I 

-I+k+웅， (J 

-1+융， (J , (a p’ 장)-

(%, Bq), 

( -1, (J), 
n.m+2 +k H p+2. q +l x 

_ i (bq, Bq) , -!+k-융， (J 

-1-윷， (J). (-1 , u) , (ap' Ap) 
T 7' n. m+2 

=1:1 ... -,0") _. 1 I x 
“ p+2.q+1 

(bq, Bq)' -I+k-웅， (J 

(v) Summation formulae: 

(-1, (J), -1+ ~ , (J), 
(9'5) H ”, m+2 

Ix P+2.q+1 

(ap' A상 

(bq, Bq) , (-I+ k , (J) 

-l-k+s+웅， (J ), 

(bq, Bq) 

tE (-lY(-2k)2S 

;=。 s! 2zs 
n. m+ 1 

H l X P+ 1. q 
(ap' Ap) 

and 
‘ 

1 ,. 1 
-1-걷-p+걷-， ι， 

(bq• Bq) 

(9 ,6) Ha,m+l 
1% p+1. q 

(ap' Ap) 

-
rI 웅+웅p 

‘110 

U 
∞
 
S 

셈
 

，초p)ξ H?깐+? 1 | X 

k! [ 숭사 P-t- ι• q -t- l 

(-I ,(J), -1+웅，(J， (ap’ 4)-
(bq, Bq) , (-I+ k , (J) 

where the conditions of validity for these special cases of interest are easily 

obtainable from their basic results. 
(d) Furthei.~， if we make use of the relation (2.10) for developments of these 

results, we ubtain the corresponding results in terms of Laguerre polynomials 

which may be required in various problems of Mathematical Physics. 

Similar results can be recorded for (2.4) and from (2.11). Recently, Saxena, 

Bora, KaIIa, Munot, Shah [3, 11, & 19] , Batting and several other investigators 
have also contributed a lot of work on generalized Meijer ’s G-and Fox’ s H-func

tions of two variables. In numerous applied problems, application of such work is 
necessary and usef벼. 

Since Fox’s H -function of two variables is more general than even Meijer’s 
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G-function of two variables, the results obtained here become master or key for

mulas from which a large number of known, new and interesting particular cases、

따n be deduced for various functions appearing in theory of special functions. 
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