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two variables [8]. In this paper, Laguerre transform of some particular functions and
integral formulas have been obtained.
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1. Introduction

Basic concepts and applications of the Laguerre transform and the generalized
Laguerre transform can be found in Debnath et al. [2]. Recently Shukla et al. [§]
introduced the Laguerre transform of f (z,y) as

(L1 L{f ()} = Fa(o, ) = / / e~ @ 2P0 (1) f (2, ) dady,
0 0

where f(x,y) be a Riemann integrable function (see [7]) defined on the set
S=R"xR" ,a> -1, > —1, nis non-negative integer and K (x,y) =
Ly (x) Ly (y).

Shukla et al. [8] proved the following theorem:
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Theorem 1.1. If K\ (z,y) = L2 () L8 (y), then

(1.2) // @) gy KB (2, ) K9P (2, y) dedy = 6,0 n,

where 8y, », (Kronecker delta symbol) is defined as
0, m#n
5mn = )

1, m=n

5 - 'n+a+1)I'(n+5+1)

(n))?

a>—1and > —1.

Howell [4] proved the following results:

o r I'(n—a+1
/ xa—&—a—le—sz (ZL’)dZL’ — (a+a) (TL a-+ )
0 n!l'(1—a)

(1.3)
< _ I'(n+a+1)T(m+a+1)(a—1)
(+a)z, BIBONLE (W) dy =
/(; € Yy n<y> m(y) Y n!mlr(l+a)an+m+2a+2

n—m+a+1

m+a+1 1
14 F l, — —
(1.4) x21<n+a—|—, a+1 ’aQ)
OO_ F'n+a+1)(s—1)"
sty T« _
(1.5) /e Ly (t) dt = Tantatl ,

0

where Re (o) > —1 ,Re(s) > 0, and

et (xy) T (a, max (z,y)) v (o, min (z,y))

=) I @) I )

m+1

(1.6)

where v (o, z) is incomplete gamma functions and I' (o, z) =" (o) — v (e, ) .

" (wy) " {T (o, max (2,y)) — I' (o, ) I' (0, y) /T () }

(1.7) mZ:: m+1)T w'”L+oz+1)L%(x)L?n(y)

e~ 2(@+Y) (xy)_%ae_omy (a, '™ min (, y))

(18 =Y T e O 1 )

m=0
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2. Laguerre Transforms of some particular functions

In this section, some properties of Laguerre transform in two variables [8] have
been obtained, this work can be considered as an extension of [8] and [9].
By using the orthogonal property (1.2), we can prove:

0, m#n
(21)  L{KM(z,y)} =4 Tn+a+ YT (n+5+1)
(n1)” ’

From definition (1.1) and result (1.3) of Howell [4], we get the following result as:

If f(x,y) = 2% 1y*~1 where a and b are positive numbers, then

F'la+a) L (b+8)T'(n—a+1)I'(n—>b+1)
()T (1 —a)T (1 —b)

(2.2) LAf(z,y)} =

From (1.5), we can prove the following result as:

If f(z,y)=e@*+bY where a > —1 and b > —1 then,

(ab)"T(n+a+1)T(n+B+1)

(23) LA 9y = = e e 4 1y

Applying (1.1) to equation (1.4) and further simplification gives the following
result.

If f(z,y) = e=(az+by) g{oh) (x,y), where a > —1 and b > —1 then,

F'n+a+1)I'(n+3+1)

L{f(z,y)} = (n))’(m!))’T (1 +a)T (1 + B)

Lmta+ DT (mt §+1) (a— )" " -y

an+m+2a+2bn+m+2ﬁ+2
m+a+1 1 m+b+1 1
2.4 F 1, ——m —— — |, F ], — —
(2.4) x21<n+a+, P ,a2)21<n+ﬁ+, ) ’b2)

From (1.2) and (1.6), we arrive at following result:

If f(z,y) = e (zy) T (o, max (2,y)) v (o, min (z,y))
and F, (o, 0) = L{f (z,y),a,3,n} then,
M'o)I'(n+a+1)

(n+1)!

(2.5) F, (a,a) =

Also from (1.7) and (1.2) further proceeding as above, this yields:
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If f(z,y) = e (2y) " AT (o, max (z,y)) — ' (a, ) I' (o, y) /T ()}
and F, (o, 8) = L{f (z,y),, 5,n} then,

'n+a+1)

(2.6) F, (o,a) = CFS

By using (1.8) and (1.2), we can say:
If f () = e300 (ay) 2%~y (, €7 min (z,y)) then,

'(n+a+1)

(27) L{f ($,y> ,a,a,n} = (n + 1)[

3. Some integral formula

Laguerre polynomials occur in many fields of research in science, engineering and
numerical mathematics such as, in quantum mechanics [5], communication theory
[1] and numerical inverse Laplace transform [6]. Explicit evaluation of integrals
involving Laguerre polynomials is very often required in these and other applied
areas of research. In this section, we derive some integral formula.

This is interesting to write (2.5) in the following form as,

F(a)I'(n+a+1)
(n+1)!

(3.1) / w/o "L () Lo ()T (e max (2, )y (, min(e, ) dedy =

Proof of (3.1). To prove (3.1), first replace 5 by « in the definition (1.1), and
we have

F, (a,0) = / w/o e (o) L (2) L (9) f (2. y) didy

By substituting the value of f (z,y), we get

(o, @) ~@H) () ' L (x) L, (y)dzdy
-1 ) 2 G 0 0

mO

By applying the orthogonal property (1.2),

= m!
> 1) (@,

m=0 m+1

and using the definition of Kronecker delta é,,, and d,, , we have

n! Fn+a+)I'(n+a+1)

uloe) = o @, )

Further simplification yields (3.1).
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By using (1.2),(1.7) and (2.6),we get

32) [ [ L) @ max(e, )T, o)) (@ dedy = S
(3.3) /OOO/:)@%(Hy) (my)%ae*a”iy(a, e min(z,y)) L% (z) L (y)dxdy = %

Proof (3.3). By setting § = « in (1.1), this reduces to

F, (a,0) = / OO/O e (o) L8 (2) L (y) £ (2 y) didy

and substituting the value of f (z,y), we arrive at

Fy

(a0)
e ) L @) L e () B (e min () dady
0 Jo

Now, applying the same argument as in proof (3.1), gives

n! 'n+a+1)I'(n+a+1)

Fo(a,a) = n+1)T(n+a+1) (n!)’

Further simplification yields (3.3).
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