SUBSTITUTION FORMULAE FOR MEIJER TRANSFORM

By R. S. Dahiyva

1. Meijer integral transforms are of great value in solving differential equations
of the Bessel type.

They are defined by the integral
(1, 1) 6B)= [, +/Px k,(2x) F(x) dr,

where %2,(x) is Macdonald’'s function. The inversion formula takes the form

(1.2) f8) = lim [T, (px) o/ B5 $(P)dp.
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Many formulae have been calculated by different authors. In the present paper,

I have obtained a theorem by using the property of Laplace and Mellin transfor-
mations. I have used this theorem to evaluate some integrals involving Meijer
transform, not easy to tackle otherwise, in a neat form. The results are given
in the form of a table, which are believed to be new.

Through out this paper the notations given in integral transforms and operational
calculus by Prudnikov & Ditkin have been followed.

2. THEOREM 1. Let
(D é(ﬁ)l'=.f(t'”)

Gi) p (P =g(x),
then
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provided g(x) is bounded and absolutely integrable in (0,x) or tn (0, c0),

PROOF. we have from (G, ii)
(o) =p[e™" F(t~™dt ’
0

] o
and # 51 ()= f e~ g(;)d;.
0 . |

115



116 R.S. Dahiya

or, fr—rtl fop—m) = f et % g(x)dx.
0

(2.2) A1) =pft”“_”'le_P’ dtfe“’_"" g(x)dx.
0 0

On changing the order of integration, which is justifiable, we have

(2.3) o(H) =pfg(x)dx g —n—1 g=pt=t7% gy,
0 0

(2. 4) Let = f grit—n—1 p=pt—t"% gy
0

Apply the method of Mellin transform to solve the above integral (2. 4).
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Now using (2.3) and (2.5) to get the desired result (2.1). Thus (2.1) is
proved.

3. COROLLARY.
On putting z=1, y=m-+1 in (2.1), we get

B P TeO=2[ T K, 2 P)e@dx
0

4. EXAMPLES BASED ON THE COROLLARY.

W 2, 2 2, 2
Let f(1/)=_" 15‘”) =2 142 ;{" log”“/i T4 —4(p)

Sl 3—m. _aztz)

" . m- 1 . ZfIztl—m . 3 3,

Hence from the corollary, we get
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_ 3L @-mpm2 [ VPP +d®, etV +p 7. a
e 1] s Rm <z, R(p>-Z.
In a similar manner, the following formulae _have been obtained.
No. z(x) ‘.'35(15):-'3}'31_'_2Mri xTKm(wax)
| X g(x)dx ¢
v v+1 v v-1
o TR 22 F( 2 +1)F(_2_) p/2
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44 |2 ", (/8 T2 % pe®” D_,(2/ap),
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/?F(v-—mi é )sec(wr) y
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4.8) | 2 " L ig(v—m)—loga] —T )T (w—m)p " [¢(v) —logp],
o R(©)>0, R(v—m)>0.
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R(v——mi#—l—%)>0.
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