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ON A GENERALIZED DOUBLE INTEGRAL TRANSFORM 

The generalized M-function of two variables, occuring in this paper is defined 

by Mourya. D. P. [7Jand is represented as follows: 

By R. R .. Mahajan and Raje l1dra K. Saxena 
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mi and ni U= 1, 2, 3) are non-negative integers such that 0드%t르낀， qi’ where 안， 
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O드%，드qi' aj, 아， 당， di’ 강 and f j are complex numbers and a , β;， r;. δö' E. and 1’ r-r' , r - J~ - J 

Pj are positive real numbers. 

No pole of F(I-aj+c갤+ajη)， F(1-당i+rj흥) and F(I-꺼·+ejη) coincide with 

any pole of F(bj-찌흥-만η)， F(d;-δß) and F(견-씬η) respectively. 

Ll and L 2 are suitable contours. 

(log 1 x 1 +z'argx)} ; 

yη=exp {η(loglyl +z'arg y)} 

logrithms of 1 x 1 and Iy 1. 

m 

:x and y are not equal to zero and :x~=exp {용 

which log l:x 1 and log Iy 1 denote the natural 

The integral on the right hand side of (1. 1) is convergent under the following 

set of conditions. 
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(v) larg :x l <융μl π， larg yl <웅μ징r. 
we use the notation 11 for ‘ is replaced by’ . 

Definition 

If k (À,:x) is a function of variable x and parameter À, 

(a, b), then the relation 

defined on the interval 

b 

(2.1) T[ f: λl= k (À, x) f(x) dx, b>a 
a 

is called an integral transform of f(x) with respect to the kernel k(À,:x) over 

the interval (a, b). The domain of À and the class of functions, to which f( :x) 

belongs are so prescribed that the integral (2.1) exists. 

We introduce a double integral transform in the form 
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where the M-function is defined in section 1. The transform defined above 

exists if conditions in (1. 3) with x,y replaced by Â, μ respectively are satisfiedl 

and 
2pd, 

X iJ, y2qfJIP'f(x， y)εL(O， δ) ， δ>0 

for ;=1, 2, …, n2_ j=l, 2, …, n3. 

3. The Inversion Formula 

We now establish the following theorem which provides us with a soIution of 

the integral equation (2.2), solved for the unknown function f(x ,y) in terms: 

of its image ø [f : À, μ] 
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Provid ed I K (%. y) I ext'sts. f(x. y) t's conveγgent and 

A. ""'"Uμ-u’rþ[f: λ μJ EL(O, ∞)， 

xg-l yo’ -1 f(x.y)εL(O， δ) ， δ>0 

2p Re(꽃+1> 0" for t'=l , 2’ ”., 싼 

2q Ret판)+1> 0"' for j=l. 2 •••.• n3• 
r' J 

PROOF wehave from (2.2) 
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Now interchanging the order of integrations which is easily justified by De 1:::. 

VaIIee Poussin’ s theorem [3J under the conditions stated earlier, and making 

the substitution A.x=μ， μy=v in the inner integraIs, we get 
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] in terms of double MeIIin-Barne’s type contour 

integraI, interchanging the order of integrations, 'evaluating the inner integraI 

and again interpreting the result in terms of M-function we get 1 ~rþ(l-ç， 1- η). 

Hence we obtain the result: 
0000 ooc。

λ-~ μ- T/rþ [f: A.， μJdA. 따=j I.xS-1yη-lf(x， y)dxdy rþ(l- 용'， 1-η) 

z. e. 
。000 /& _ 

λ-ç μ-η 

rþ(1 -ç, 1- η) rþU:λ， μJ d?. dμ=F(ç， η) say 
o u 

Now by using Reed’ s theorem [12J we get 
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Interchanging the order of integrations the required result is obtained. 

4. Partieular Cases 

219 

On specialising the parameters suitably M-function can be reduced to H­

function due to Munot and Kalla [8J , P-function due to Pathak [lOJ, Miejer’s 

G-function of two variables due to Agrawal R. P. [lJ , S-function due to Sharma 

B. L. [13J , hence from (2.2) we get double integral transforms inyolving these 

functions. 

(i) If in (2. 2)m1 =n1 =0, Þ1 =A, q1 =B, m2=q, n2=r, p2;=C, q2=D. m3=k. 

n3=l, P3=E, q3=F, cjll 1-cj' ej = 1I 1-ej, þ=q=l , then (2.2) reduces to a 

double integral transform defined by Shrivastava H. M. [15J. Hence the transfo­

rms given by Bose S. K. [2], Sharma K. C. [14J , Nigam H. N. [9J , Verma R. 

U. [16J etc which are particular cases of the transform given by 

H. M. [15J will aIso be the particular cases of our transform (2,2) 

Shrivastava 

(ii) Similarly on putting in (2.2) P1=m1=n1=Q1=O, P=q=l , m=n=4, λ=2ψ， 

1 • J m-k J 1 녁 m-k 
μ=2Q， m2 =Þ2 =ηZ3=P3=2， n2=q2=n3=Q3=4, c1 =τr， c2=1, dl=「r-， d2=--「r--，

-m-k • 1-ηz-k 
d3=」뚱一， d4=-τ-- ， r1= r2= 이= δ2= δ3= δ4= 단= 1:2= P1 = P2 = P3= P4 =1 

tη1-k1 ~ 1+m1-k1 ~ -m1- k1 " 1-m1-k1 
e1=τ， e2=1, fl=--5- , f2= 2 , 강=_.-←걷--'，' 14=--고~--=':..... and 

simplifying as in the previous case (2.2) gets reduced to the transform given by 

Mehra [6J 

(iii) Also on putting iÌl (2.2) ψ=q=1， 2=2ψ， μ ='2q， m=2=n, .까=m1 =q1=n1 = 

0, m2=P2=m3=P3=2, n2=Q2=n3=q3=4, c1 =웅， C2=1, dl=摩， d2=웰， 
d - -2m+1 

3--:-' 4 ' 
1-m . 1 __ 1 __ 1 ç _ m1 , _1 

d 4= ~ ;"+τ’ e2=τ， e2=l, fr= 2' +τ 12= 2- +τ 

m1 . 1 ~ 1-η1 1 . 1 
껴=----.2~+τ 14= 2 - +τ 
and other parameters unityand simplifying as in the previous case, (2.2) reduccs 

to the transform due to Rathie [l1J. Here in addition we have to use the result 

W o. μ(x)=(츰 1/2Kμ(x/2) for simp 

Certain ínteresting pπro매pe앙rt디ie않s 0아f this transform (α2.2잉) have aIso been studied 
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by the authors and have been communicated for publication. 

Visvesvaraya Regional College of Engineering. 

Nagpur. India 
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