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SOME THEOREMS ON GENERALISED MEIJER TRANSFORM

By S.L. Bora

Abstract.
In this paper two theorems on generalised Meijer transform due to Banerjee

(1, p-433] defined by
r B S
0,(0)=[p" 2™ " p(a,c; 3p)fx)d,
V)

have been proved. Some interesting integrals involving hyper-geometric functions
are cvaluated by the application of theorems.

1. Introduetion.
The Laplace transform of a functin f & L(0,o0) is defined by

$(B)=[eP"f(x)dx. D
0
Meijer [4, p.727] generalised it in the form:
o —h— 1 _ lpx
o=[0™" 22 W, 1 (p0f0x (L.2)
0
When k=m, (1.2) reduces to (1.1) by virtue of the well known identity

I R |
Wmi_%’m(x):e 27 "2

Banerjee [1, p.433] has introduced two genecralisations which he calls as
generalised Meijer transform of first and second kind. The first generalisatipn

is given by
= m—l —1p.rn
0= [ @) 26”2 p(a, c:2pm)f(x)dx (1.3)
0

where ¢(a,c;x)=,F,(a;c;x)

The sccond generalisation has been defined similarly with ¢ in place of ¢, where
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i l1—¢
T{GUTIJ— o(a, c;x)+ LEC(H)—Dx ola—c+1,2—c;x) (1.4)

provided that Re(a)>0, Re(e)>0, Re(n)>0, and f& L(0, o).

The object of this paper is to establish two theorems on generalised Meijer
transform of the first kind defined by (1.3). The theorems have been illustrated
by means of some suitable examples, so as to give certain infinite integrals involv-

¢(a,c:x)=

ing hypergeometric functions.

Throughout this note, we shall represent(1.1), (1.2) and (1.3) symbolically as
1

Pp)=(x) v olp) = f(x) and 9’1@)—" — . f(x) respectively.

2. THEOREM 1.

If f()=¢(x) and ¢,(p) 1:; ’g'f f(®
then

- m—1 1 m _m—".l’— 1
o1 =@p" 2 (m+) {(%ﬁﬂ) A Rl s LAY
provided that f and ¢ both € L(0,o0), Re (@)>>0, Re(c)>>0, Re(n)>0,
Rc(m+—21A)>0, Re(p)>0.

PROOF. We have

cv@%f(%x) “2, B ases2pe i
= f (pr) f‘o (Fila;e;2px) [ f e—ﬂgi(u)da]dx.
0

=f(2p)m- %g{(u) [Txm_ ’l’e = '”2& +4) Filaie;2px) dx]du
U 9]

= =]

=™ b () (o) ™ Em oo ot
0

On changing the order of integration which is justified under the conditions
stated with the theorem by virtue of the Fubini's theorem and evaluating the
inner integral by formula [3, p.220].
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fe_ﬂt’-llFl(a:c JADdt :p—al‘(a).j‘l (a. gic; %) 2.2
U
where Re(g)>0.
Applications.
EXAMPLE (i) If we take the operational pair [3, p.238]
o 1
PO =pr= [ )
=p~"=fp) (2.3)

then

ety a1
0, (D) =20 =L o 2‘F(m—p+—é—)zﬁ‘l{a.m—p+-%—,c;—3—} (2.9
Putting these values of ¢¢(#) and ¢.(p) in the result (2.1), we obtain

=) _M_I -
f(np+2x) 2 lel[a'm—P*'%:C; npt-lf2x }dx
0
_1
27 (mp)*~""2r (p)l“(m—p+—%,—)
F(m%é—)
provided that Re(p)>0 and Re(m—p-l—-_%.))o,

o0 m—o+ ey (2.5)

EXAMPLE (ii)
Take [3, p.295]

e BPR) N T
R e B I
_1ha o

ST (1-k=Dp W e OOV, 1 (B=1®) 2.6)

then [3, p.216)
1
le(P)=F(I—k—1)(2i>)"'—7
 IC-2r -2 o L) E B

2=
Ih>._"—r1, oy, —th F(% —#l—k)r(—é—*ul—l) (__2_”p)m+#.+u,-r b3
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by virtue of the relation
. | 1,
F (G +u—k2ut1iz)=2""2e* M, ,(2) (2.8)
Using the above values of ¢(¢) and ¢,(p) in the result (2.1) we obtain after a
little simplification.

w—-k-—]. k—p A—p —m 4
fo (a+2) "(B+0" " (np+20) zpl{a,m+--—.c, npf.Zx]

BTN, O TN 2(a+B+x)
szl{u kou—A;1—-k 2..( OB ]d

_ 1 fiss= 1
_TA=k=D s\ 5 I(=2)I (~2)F (v, +mt5- o ™ 207

F(m-%—é—) oy =y Uy, =0 F(l—pl—k)F(l—UE—l)(ﬁ%—ﬂﬁ)#'+u'+m+%’

1, 1 1
XF fntoptm—- i =kt 0=+, 6 2 +1,

, 2 25 4
2y Lo i 2 ] (2.9)

provided that Re(1—k—2)>0, Re(mt:lu—»z- >0, Re(a+8)>0,
Re(4p+a+pB)>0, |arg | <m, |arg8|<m,

where 2= or 2 indicates (,ulzf.t——,l,-zul) that to the expression following
Hyy — 1y Uy, =y -

it a similar expression is to be added after writing —g, for g or —v, for v,.

3. THEOREM |I.

I ¢,(P) -
and f(ﬁ) v(x)
then

2, = l
wl(p)___fﬂ'ﬁ-mpm 20 (my+m,)
r e : =M=y
b4 f P 2 (n,p+nyx) s FQ[ml-Fmg_ 312 93, Co ﬁ)z " Pf"z" }g:(x)dr
0 -

(3.1)
provided that both f and ¢ € L(0,00), Re(my+m))>0. '
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PROOF. We have
= 1 lwpx =2 1 _1
m—= — — -
0,(0)=[@0™ 2T \F(apic;izpn| [an)™ 2T
(V] ]

X, F(ay:65: 2ux)¢(u)du]a'x

m-‘rm.—l M\ yf "y — ?Q(u){f ”‘:“"“l-]I —‘2'1("1.P+ﬂul)
0

X \F (830,292 ) (ay:cy 2ux)dx ) du.

The inner integral when evaluated by [3, p.216] gives the required result.
EXAMPLE.
Let ¢(x)=x""
""""‘222»&.oplpm 1
iz Y o %' R, e
o p F( —pt—5 )3F1{a3. my—pt 5= 6y ”2J

=f(p) 3.2
then

m, I-l - g 1 - =
@1(}"):22( . _2—)1) l"l .- p+.2- n, i 7F(ml+p+—1~)1‘(m~,—~p+—1~)

2 2
| 4 % .
szl(al. mytp——5-icp s ':Tl)2F1(“2'mz_p+’;lT Py —;12—) (3.3)
Putting these values of ¢5(x) and ¢,(p) in (3.1] and simplifying we get
m—p —m—m, ap dx
X n + sCys oy
{ (np+n,2) F_{ My, a5, ¢, AP WprAgE }dx

f‘(m Tp—%-)‘r' (m —o-l- 1 ) ,,,._1[; -m—ﬂh} -"'=+ﬂ—%
=_ — —P " "y
l(ml 4 m,) -

><2F1(al.1.'zl +0- 72- 16, ) zFl(a,,mz p+ i Cyi ‘:—2‘)

Re(m,+0——5-)>0, Re(m,—p+-5)>0.
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