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generalised function of two variables the 

The values x=O and y=O are excluded. 

For the sake of brevity, we shall denote 
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by 

S(Y. z)=S 
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al, ------, gPl : bl , ------, bh | 7 
Cpi : dl, · · , dq: l y , z j C1, ------, 
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whenever there is no chance of mis-understanding. 

Also. we have [3. p.35. (29)] 

S(y, z)=0(1ylAlzlB) as z and y-• O. 

where A=max. R(dh). h=1, 2, ...... , n2 and B=max. R Cfk). k=1 , 2 • ....... π3' 

We shall require the integral [1, p.292, (1)} ‘ 

(1. 2) x껴-1e一XL~(x)dx= T(α-β十n+l)T(β) , R(ß)>O 
n!T(α-β+1) 

and the fonnulae [2, p.3, (4); p.4, (11)] 
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β+j , Am+j =흐앓L， 폭= g-a김n+j , j=1, 2, …% 

2(m2+n2)> P1 +P2 +ql十 q2' 2(m3+n3)>P1 +P3+ql 十q3， largyl <(%2+%2-￡Pl- 융QJ 
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-월2-융q2)π， larg zl <(m3十%3-놨1-성1-월3-최3)π， R(β+mdh+η따)> -1, 

R=1, ------, η2' k = 1, 2, •••••• , 1Z3 and m is a positive integer. 

PROOF. To establish (2.1), substituting the value of the generalised function of 
two variables from(1. 1) in the integrand of (2.1). changing the order of integration 
which is permissible under the conditions stated above, we obtain 

11Z1 1JZ 2 1L2 

1 r r ;~/(aj+s+t) ;~r(1 -Cj+s) /!.t(d j-s) 
I I J=1 - J=1 - J=l 

(2πz·)2LL n T(1-a.-s-t) lI F(ι+s+t) rr F(직-s) p, q, 

j=m,+l J j=l J j=m,+l ‘ 

×첼1r(1-감+t)낀1F딴 t) 
쉽 (1 -ι+s) 감 F(e;- t) 

1=”2+ 1 J j=m3+ 1 J 

。。

× ι 

q, 
rJ F(1-/;+t) 

J=1Za+ l J 

xβ+ms+mte-xLg(x)dx1ySztds dt. 
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Evaluating the inner integraI using (1. 2), then applying (1. 3) and (1. 4) , 
the results (2. 1) foIlows by virtue of. (1. 1). 
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where, A’s and B’s have the same value as in (2.1) , 

2(m2+n2)> P1 +q2' 2(m3十n3)>P3+q3’ largyl <(m2+n2 -끓2-꿇2)π， largl <(쩌3 
1 L 1 、

+n3-tp3-tq3)π， 

a positive integer. 

R(ß+mdh+m!k)>-1, h=1 , •••••• , n2’ 
k=1 , 2, •••••• , n3’ and m is 

3. In this section. we have estab1ished two expansion formulae for the general. 

ised function of two variables involving Lagurre polynomiaIs with the help of 

integral evaluated in section 2 and the orthogona1ity property of Lagurre polyno­
mials. 

Expansion 1. 
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Using (2. 1) and the orthogonaIity property of Lagurre polynomials [1, p.292-

2931. viz. 
00 
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Using (3.2) and (3.4), the result (3. 1) follows. 
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k= 1, ....... n3' and m is a positive integer. 

PROOF. Taking 
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。。 ’ 
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N _γ a 
multiplying both sides of (3.6) by x"'e-"L~~ (x) and then proceeding as in (3.1). the 

η 

result (3.5) is obtained. 

ParticuIar Cases: 
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where A’ s and B’ s are as defined in (3. 1) ; 
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where A's and B's have the same vaIue as given in (3.5) 
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2(mz+nz)>pZ+Q2' 2(m3+ 1Z3)>P3+Q3' largyl <(m2+n2-끓z-끓2)π.Iargzl< 

(m3十 123 -끓3- 융Q3)π， R(ß+α+md，， +n따)> -1, h=l , ...... , nz' k=l , .... -’ n3 and 

m is a positíve integer. 

1n view of the properties of generalised function of two variables (4) and the 

Meijer’ s G-function [2, p.216 219J , a large number of interesting results involving 

Appell’ s functions, MacRobert’ s E-function, Legendre, Whittaker and other related 

functions may be obtained from (2.1) , (2.2) , (3.1) , (3.5) , (3.7) and (3.8). 

The author is grateful to Dr. R. K. Saxena for his keen interest in the prepar-

ation of this paper. 

REFERENCES 

Shri G. S. Technological Institute 

India 

(1] Erdelyi, A. Tables of Integral Tl’ansforms, Vol.11. McGraw-HiIl, New York, 1954. 

[2] Erdelyi, A.. H iglzer Traηscelldelltal Fμnctiolls， Vol. 1. McGraw-Hill,New York 1953. 

[3] Sharma, B. L. 0η generalised function 01 two variables 1. Annales de la Societe 

Scientifique de Bruxelles. T. 79(1). pp.26-40. 

[4] Sharma B. L.. On generalised function 01 two νarz"ables m, Seminario Matematico de 

Barcelona (in press). 


