
ON CHAINS OF MEIJER-LAPLACE TRANSFORM OF TWO V ARIABLES 

By N.C. Jain 

1. Introduetion 

The well known Laplace transform of two variables [2, p.39] 
。o(‘)

(1. 1) F(P, q) =p씬， e -ox-qYf(x,y)dxdy, R‘(φ， q)>O 
o 

has been generalized by the author in the form [3] 

(1. 2) F(P, q)=pq GX펴펴(px/X:설·))G:fj펴{ qy 
0 

Xf(x, y)dxdy, R(P, q) > O. 

(c.+d.) \ 

(c.+. )) 

The Meijer-Laplace transform (1. 2) will be denoted symbolically as Fφ， q) 

=G(f(x,y)) whereas the Laplace transform (1.1) as Fφ， q)특f(x， y). When 
bj=O, j=I , 2, …, m-l; di=O, i=I, 2, …, n-l and 

(a) bm=am+1 =dn =cn+1 =0, using G섭 (z/O)=eτ (1.2) reduces to(1.1); 

(b) bm= -m-k, am=m-k, am+l = -m-k; dη =-ml-한， c
n
=m

1
-k1, 

cn+1=-m1-k1, (1.2) reduces to 
ε。

1. 1 
e-호þx-걷-qy (px) 

-k-속 -11, --i!~. 
‘ (qy) ‘ Wk+융， 111φx) (1. 3) F(ψ， q)=pq 

0 

XW. 1 . (qy)f(x,y)dxdy, 
", + 2 , m, 

R(P, q)> 0 

and is known as Meijer transform of two variables [4, p.83]; 

(C) %=2m, bm=웅-m-k， a1ll+1 =0; cn=2m1’ dn=융 -ml-k1 ， cn+1=0, 

(1.2) reduces to 

(1·4) F(p， q)=pql-μ-윷þx-웅 qY(px)m-초(qy)m， -울"Wk， m (px)W 
k"m,(qy) 

0 

∞ ~~， 

(‘) For bre、파 the symbol denotes r the symbol R(P, q)>O denotes R(P)> 0, R(q)>O 

and (g,) denotes the set of parameters glo g2, …, gr-
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Xf(x,y)dxdy, R(P, q)>O, 

which we shaIl caIl as Varma transform of two variables [5]. 

In this paper we have obtained a chain of Meijer-Laplace transform of two 

γariables which yield interesting results in other transforms to which it 

reduces. 
a+1 In what foIlows the symbol ð. (n, a) denotes the set of parameters 웅， --':n::-' 

a+n-1 .,•.L , where n is a positive integer and the symbol L1((n , ι))denotes 

:the set of parameters L1 (n , a
1

) , L1 (n , a
2

) , … …, A(%, ar). 

2. We shaIl require the foIlowing results which follow from the results 
given by Saxena [6, p.401]: 

(2.1) 0 %-l갱:;(Pt/찮) G3:얻zt n 웠 )dt 

=p-a(2π)(I-n)( h+l-융q-웅7 )% ε;:ldl -ZI11 깐(a-l/2)(r-q) 

IM 

M. 

+ 
+ 

a
μ
 ,0 

.
찌
 
m 하

 야
 

G × 갇~I(aβ). Ll((n. -d,-a+l)). a β+l’ ”·, au 

pn1Z
n(q-r) l(b). Ll((n. -c,-a+l)).b

a+l' 
.... b

ð 
/. 

provided RCP) > 0 ， 0드nq드nr<nq+δ-ν;q+r<2h드2 r; 0:드β드J)， 1 드α드δ ; 1=0. 

R(mindI+% min bj)>R(-o) , t=1 , 2,… , h;j=l , 2, …, α; 

larg PI <(h+l-웅q-융 시π and arg (z) may have any value. 

(2. 2) G:a~~((페2a/- 1=23a-2πa一1/2α2a-3/2(Psf-2a e-PS, 
O,2a\ \ 2α ) / A(2a.1-2a) 

where α is a positive integer. 

3. THEOREM. If 

(3.1) F(P. q) - G(져(s， t)), 

l 1 (3.2) (pq) 2 지r p G(f
2(s.t)). 

π 1 
l 1 l 

(3.3) Gσ~(s， t)) , 
4 -

π 1 
l 1 1 1 (3. 4.) p

J.

q ) 
2 f

3(\ 4p2 ’ 4q2 G(갑(s， t)). -
4 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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and 

(3.5) 표( 1\上 (1 _1 
<I \ þq ) . J r-l \ 웰강， A _" 

= G(지(s，l))， 

then 

q 
“ 
0 %

샤
 

3r+2a-4ra-4 . 2-2a T 
F(.ψ， q)=2 π rr(αa.+1 +C.H-ε;:lbl -I/::ldJ) 

2 

.\( a. a.+b.-~똥!...)). -'-. .1( (1. a. +b.-융)). (a.+b.) 

(a.+ ,) • .1 ((1. a.+1-울)). --.. .1((a.a.+1-으뜰1 )) 
G2a(m+1), o 

2am. 2a(m+ 1) 

pS2a 
T짧)2a 

{3.6) 

c。

2a(n+l).O 
xG 

2an.2a(n+l) 
qt2a 

(짧광 

.1 ((a.c. +d.-~뜯!...)). η .1 ((I.c.+d.-울)).(C.+d.) ‘ 
(c.+1) • .1 ((I.c'+1-융)) ..... .1 ((a.c.+，-~똥조)) 

Xs2at2αf 
7 

S2 

4 종 )dsdt. 
provided Rφ， q)> o. the Meijer-Laplace transform of [fk(S. t) [ for k=1.2 • .••• 

r alI exist. and the integrals involved are absolutely convergent. Here α 

=2• 2 and h indicates the product of the factors within bracket for 1'=2 to 
2 

any integral value of r. 

PROOF. Substituting the value of 진(s， t) from (3.2) in (3.1) , interchanging 

the order of double integration which is permissible due to absolute conver

gence of the integrals, using [1. p.209. (9)] and evaluating the later double 
S2 

integral with the help of (2.1). replacing s by . 4- and t by 요-. we get 

-4 % ?/…-，- 1 、 n í "'o? ,.1 ((I.a. +b.-!)).(a.+6.) 
(3.7) F(P, q)=2 pqIIG~v-~:" ，-， J 8 ’ 2m.2(m+꺼 4 / (a.+1)' .1((1. a•+1-융)) 

_ qt2 

4 / (c써 . .1((1. c.+，-웅)) 

o 
U 

U 

빠
 

싼
 

,… 잉
、
 
k 

G × 똥 Jdsdt. 

From (3.3) putting the value of 짚( s2 
4 ’ 

훈 ) in (3. 7) and proceeding as 

above, we get 

(3.8) Fφ. q)=2a.+1 +c.+l -r~=lbl-rj=ld， -15 π-2.pq 

0 

~4(m+l).O 

- 4m. 4(m+l) 
짧
 -
영
 

.1( (2. a. +6.-흉)) . .1 ((I.a. +6.-융)). (a. +6.) 

(a.+1)' .1((1. a.+，-울)) . .1( (2. am+1-흥)) 

。。
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4(n+1 ).O ( qt4 
xG~' ，，_-"~，( '1.:. 

4n.4(n+1) \ 44 

.1 ((2.c.+d.-흉)) . .1 ((μ+d.-웅)). (c.+d.) 

(C.H) • .ð( (μ+1-웅)). ,1((2. c.+ I -흥)) 

X(St)4IJ표 프 )d5dt 
\ 4 ’ 4 

Repeating this process successively with correspondences (3. 4) ........ we

arrive at the result. 

COROLLARY. Taking b , =O. j=I.2. ….m. a .. =0; d.=O. j "" ---" -, , ---, - m+l 

z"=1.2 . .... n. c =0. 
” ” n+1 ’ 

simplifying and then using (2.2). we get the 

following chain in Laplace transform of two variables. 

If 

and 

then 

π / 1 
4" pq 

π / 1 
4 \. pq 

Fφ• q) 뜯 진(s. t). 

」- / 1 1 
( pq) 2 1, ( :. . : \P ’ q 

늘 질(s， t). 

, 1 
\요p2 • 그램 특 감(5. t). 

1 1 
4p2 ’ 4q2 특 I/s. t) • 

... ... ... ... ... '" ...................................... . 

풍(옮)융f7-l(초 , 1" ì늑fr(s， t), 

Fφ2r-l， q2r-l) = 똥fr(똥， 똥). 

provided R(P. q)> o. and the Laplace transform of I지 (s. t) I and 

st /.(퍼즈 t
2 \ I for i=2.3 …. r all exist. t\4 ’ 4)) 

Putting bj=0, j=I, …, 7%-1, b = ---m-k, a =%-k, a , = -m-k, d.=0, 
m m m+l ’ 

i=1,…, %-1, dn=-%1-선， cη=ml-kl’ Cn+1=-m
1
-k

1
• in (3.1) , (3.2) •...• we 

get a corresponding chain of Meijer transform of two variables. 

Setting b1=0, j=1,2, …, ??z-1. b =4-m-k. a =2m. a =0 
’ m ι ’ m ’ m+1 -

d =0, X=1, 

•• , 써 dn=웅-ml-kl， cn=2%1, Cn+l=O in (3· 1), (3· 2) , , we get a chain 

,)tVarma transform of two variables. 
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