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ABSTRACT

The aim of present paper is to give an Inversion Formula for Fractional integral operator involving
laguree function of Matrix Variable as

p+1
FP(}/+V+T) . 041 1 1
L7 (T) = o j|T—u| 1F1(—v,;/+T:—A2(T—U)Az)f(U)dU
FP (}/+ p2 ) 0<U<T

JRe(y,v)>(p-1/2
by successive application of Laplace and inverse Laplace transform of Matrix Variable where L’ (T) is

know, f(U) is to determined, T and U are real positive, definite and symmetry matrices of order pxp, and
| U [ =det U, is determinate of U.

All the matrices considered are real positive, definite and symmetric matrices of order pxp.at last we
prepare table for different value of function L7 (T)
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INTRODUCTION

1. Laplace and inverse Laplace transforms
Laplace and inverse Laplace transforms of matrices variable are respectively given by equations

L [f(2)]=] e f(T)dT = (2)

.......... (1.1)
And
P(p-1)/2 f(T),T>0
(2m) PP o 0, elsewhere
............ (1.2)

AMS (1991) Subject Classification: 44A10, 44A35, 15XX, 26A33

Where ®(Z) is complex analytic function and integral is taken over Z=X+iY with X with

fixed X > X,and Y over the space S,", S, is the corresponding space of Z.

p
For thg condition and detail the readers are referred to Mathai' and Mathai saxena®. Mathai.A.M and H.J.
Haubold

Mathai® generalized the Convolution theorem for Laplace transform for scalar varible to the Matrix
Variables follows:
letg,(T) and g,(T) be Laplace transform of f,(X) and f,(X) respectively; then

L[ [f.(X-U)f,W)dU]=g,(T)g,(T) D (1.3)

0<U <X

X

Where j:j means that the integral is over U>0, X>0,X-U>0 and O denotes the null matrix of order
0<U<X 0

pxp.
Sharma **®° obtain the solution of Integral Transform of Matrix Variable involving gauss hyper geometric
Function, generalized stieltjes transform of Matrix variable.
The aim of present paper to give inversion formula for integral operator of Matrix variable using Laplace
transform (1.1) and inverse Laplace transform (1.2).

2. INTEGRAL EQUATION OF MATRIX VARIABLE

Consider the convolution fractional integral operator involving Jacobi Polynomials
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+1
Ly +v+—— , o+1 L 1
L/(T) = 2 [T -U[ Ry +== =AY (T -U)A) f (U)dU
FP(7+pT) 0<U<T 2

Re(y,v) > (p-1/2....(2.1)
Apply Laplace Tansform L, (1.1); to both side of (2.1); we have

p+
IL(y+v+—)
LU M= 2L T U Ry - A T A fU)au)
1"( [ —— 0<U<T
2

Re(y,v)>(p-1)/2

Using, Convolution theorem given by Mathai !, page259(5.1.13)of Laplace transform

(p+1)
LU M]=T.(y +v+ p2 l)| +A2X’1A2 |x| 2 |_ (LU
......... (2.3)
L ; T -v v+ +M
Lo(y +v+ pz)
........... (2.4)
Taking Inverse Laplace Transform; we get
L i’ T -V v+ +(p+1)
O I UC AU B NSEMER
Ly+v+ pZ)
o 2.5)
Verification In order to verify (2.5) if we take
1 p-+1
L (T) =etr(-A2TA2)[T| "2 ,T>0
........ (2.6)
Then first we take Laplace Transform of (2.6) is given as
1 1
Ly [etr(—A2TAZ)[T ’”’T] To (V)| A+ X[
...... (2.7)

Which is easily obtain by using Laplace transform and the inverse Laplace transform
L, of (2.7) can be obtained by
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X e, [U(T)]
L, 1[| > ]
FP(7 +V+T
) U (v)]
+1 +1
LG+ + P (v - (22D
...(2.8)
With L7 (T) as in (2.6), our solution of(2.1) is then
U —v—r—(p+1)1_, _
fU)= | o1 dug) ) ,U=U">0,Re(v) >0
Lo(y+v+— ) (-y-v- )
2 2
...... (2.9)
Putting f(U)given by (2.9) in equation(2.1),we get
p+1 )
7 _rp(7+v+—2 ) 1. ! : v RUST
L7 (T) = Y] [[T-ul" Ry +—= , A (T - U)A) o s
rp(7+7) U<t rp(7+V+T)rp(—7—V— 5 )
usin g lemmalgivenbyMathai[l, page293(5.2.32)], we get
p+1 )
_rp(7+v+—2 ) .[ ps1. 1 TN ]
= U™, F v,y + = AUA)
p+1 2 p+1 (p+1)
rp(7+T) o<uT rp(7+V+T)rp(—7—V— 5 )
Re(y,v)>(p-1)/2
......... (2.10)

Using Mathai and Saxena ?, after the transformations
1 1

2 2 1+p
U=T2VT?,dU =(T| 2 dV forFixed T and the Respective Region is0 < U < T,0 <V < I,we have

+1 +1
FP (]/ +v + pz)rp (7 + p )F ( ) i1 bt
- p+l p +1 etr(CATTA" 2
Loy + T)FP (y +v+ T)FP (-v)
........ (2.11)
We have
11 p+1
L/ (T) =etr(-A?TAZ)[T| "2 ,T>0 .(2.12)
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Particular Case: if we take Matrix of order 1x1 i.e if we take p=1 we get,
U )]

f(u)= ,U=U">0,Re(v)>0
Le(y+v+ )l (-y —v-1)
........ (2.13)
Gives inverse of
p+1
Ly(t):FP(y+V+ 2 : J'\t—u\y F,(~v y+p7+l'—a%(t—u)a%)f(u)du
v p+l 171 1 2 "

FP (}/ + T) 0<U<T

JRe(y,v)>(p-1/2.

....... (2.14)
TABLE FOR DIFFERENT MATRIX VARIABLE
S. + Y _y v +(p+1)
N Fp(y+v+L f(U) — LU *1[ LX [gv (T)] |A+ X X V4 2 ]
7 (T 2 p+
LT)= ” L(y+v+—7)
Lo+ 2
2
¥ p+1 : :
ﬂT—U\ R y+—= R (T-U)A) f (U)dU
OU<T 2
1 11 p+1 —vor—(pH) 1
etr(—AZTA2)|T R |U 1 ) T ,U=U">0,Re()
+ +
e
2 11 pil A=)
etr(—AZTA2)|T|’ﬂ’T Y . A o) ,U=U">0,Re(B)
+ +
LG+ B+ 2T (- P22
2 2
Sl f(U)
4 p+1 r—(p+
T 2 v, (v)]lFl(v;v+;/+p;1;—AU)
Lo+ P v - (0
R +v + 2D -y - 5 0
5 V,p;rl . —2v—-r—(p+l) . p+ 1 .
T|" 2 ,F,(B8,v;—AU) U T, (v)lFl(v+,8,2v+;/+T,—AU)
LG+ PO -2 - P
e

IJSRR 2013, 2(1) Special Issue April — May 2013 Page5




Sharma Yogesh, IJSRR 2013, 2(1) Suppl., 01- 06

REFERENCES

1. Mathai A.M., Jacobians of matrix transformations and function of matrix argument, world
scientific publishing co pvt Itd; Singapore. 1997,

2. Mathai A.M and saxena R.K, The H —function with applications in statistics and other disciplines,
john —wiley&sons, new York. 1978;

3. Mathai A.M and H.J., Haubold, Special Functions for Applied Scientists, Springer, New York,
2008; 464+xxv.

4. Sharma Yogesh, Generalized stieltjes transform of matrix variable:, Indian academy of
mathematics, 2005; 27(2): 289-293.

5. Sharma Yogesh, Integral Transform of Matrix Variable involving gauss hyper geometric Function. Vijnana
Parished Anusandhan Patrika, Allahabad. 2010; 53 (3) July, 47-51

6. Sharma Yogesh, Distribution Properties of Lengdre Polynomials of matrix Variable Indian academy of

Mathematics. (communicated) 2013;

IJSRR 2013, 2(1) Special Issue April — May 2013 Page6



