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ON CHAINS OF K-TRANSFORMS
By S.R. Yadava

1. Introduction
If g(y) and f(x) are related by the integral equation

g(9)=[ Dk (x9)+/ 7y d, (1.1
0

then g(y) is said to be the K-transform of order v of f(x) and regard y as a

complex variable.
We shall denote (1.1) symbolically as

g()=M"[f(2)] (1.2)
This transform was introduced by C.S.Meijer {1]. The transform was further
investigated by Boas [2], [3] and Erdélyi [4].
Recently Rathie {6] and Maheshwari [7] have studied the properties of the
aforesaid transform by considering certain chains of this transform.
The object of this paper is to establish further some generalized results in

transform (1.1) by using chains of this transform.

2. Theorem 1

If
M [£,()] =g(»), (2.1)
MY [£,(0) =zf, () (2.2)
then
2l 5 . [ 22 5 2
M52 fy(5) | =29220. (2.3)

1
provided "7 2 f,(x) are bounded and absolutely integrable in (0, o).

Further let

M [fy(D] =Ly 72 f)(13), 2.9

23 — T -—§2_ A
M* (£ =2y f,(5 ). 2.5
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-1 3
U =5y 2 (32) (2.6)
then | |
- 3 3 (o™t
s u["zfn(ﬁ—z)]"-:@?(z Dg(yZ(n_D), 2.7
() |

provided x f,(x), #=2,3, -, n, are bounded and absolutely integrable
in (0, c0).

PROOF. Substituting the expression for f;(x) from (2.2) in (2.1), interchanging

the order of integration which is justifiable under the conditions mentioned in the
theorem, and evaluating the later integral by {5, p.146], we obtain

_1loo
gN=y [T (ks 20/ Bt (2.8)
0

12

Writing y=y2 and }=—— - We obtain from (2.8)

3
19" gy fz‘%( Voo, 902/ it

ie. M% [x'f fz(x—j-)] =4y%g(y2).

Proceeding successively we assume the result (2. 7).
Also let

-3
2

,,( )—- f Far1()ky(n—1), (x9)+/ %y dx. (2.9)

Substituting the expression for f ( 1 ) from (2.9) in (2.7), interchanging the
order of integration and evaluating the later integral by [5, p.146], we obtain

y2@ D gP = A f T i (OR(2V ) d (2.10)

f2

Writing y=y2 and = 1

, we obtain from (2.10)

oo 3

2@ ~Dg(y?)= f : f,,+1( )kznu(ty) V7 dt

L e, Mz”[ 3fn+1(’512 )]"“4y3(2 _Dg@z')-

We thus find that if (2.7) is true for », it is also true florl (n+1) i.e. for the
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next higher order. But we have seen that it is true for #=2 and so it is true for
#=3 and so on. Hence (2.7) is true for all positive integral values of # except 1.

3. Theorem 2

If
M’ [fi(x)] =g(¥), B. D
M [F(l =zy~2f, (), (3.2)
then
-1
M [« zfz(-‘l‘i})]=y"é‘g(y2), (3.3)
1
provided x(ivif)fz(x) are bounded and absolutely integrable in (0, o0).
Further if
2V — 1
M* [fy@D) =1y 2fy\3,3): (3.9
2 3
M*” [f,(2)] =ny ng(j‘g), (3.5)
2.-Iy _":_3_ 1
M@=y 2,y (3,3): (3.6)
then I
=] -...!-_ — 2--1-—-!'- {s—1) -
M2 b'[x zfn(%z—)]ZJ’ ( 2)g(y2 )’ (3_7)

provided x(:zz"g” i‘%)f,,(x), 7n=2,3, -, n, are bounded and absolutely integrable
in (0, o).

PROOF. In proving this theorem we make use of the well known result (5, p. 146]

oo

~3 _ —
[27 28, (-% )k, (o)w/3y de=-T-v/F ki (2v/a9)
0

Re (@)>0, Re ()>0.
Proof of the theorem is omitted, as being similiar to that of the theorem 1.

4. Examples on the theorems

EXAMPLE 1. Let

2
- -1) 2 ax
fim=va2z e @ D2y, _1(-5)
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then making use of result [5,p.137], we obtain from (2.1)

— 4/_?%-6(41’—2) a4 \—v-1/2
g(y)=- 1"(2v+1/2)(1 | 4y2)

y(s” +3)
Re(v)>—1/4, Re(y)> Im—%g—
From (2.2) and [5, p.148], we obtain

.._l)
FoB)=- ! Bl R CVE PN IMCVED

Re(v)>0, Re(y)>0.
Taking #»=2, we obtain from (2.7)

o] 2
—=D o, 1(ax/ 2)] ov—1(ax/2)
2 T

1

__544/?.{3(4”“2) &.'4 —2u—2
e e _r(2u+1/2)(1+.431_)

Re(v)>0, Re(y)>Re(a/2).

EXAMPLE 2,
Let
f(x)= 72— WD ,(2v+1) 4 (2u+2) T, '%‘ C 2 /9),

then making use of the result [5,p.137], we obtain

— 4y _ 3 §
gO=2/Ea" 4= +2)1"(2u+3/2)1"(u+3/2)2F1(2u+3/2, v +3/2 5
F(g+y)

64
1724y : 1y )

Re()> ~38/4, Re(y)>] Im 522—
From (2.2) and [5, p.148], we obtain

L7 3) N _
fz(x)= Io(av/ % )]s,(ar/ % )

Re(v)>—1/2, Rely)>0.
Taking #=2, we obtain from (2.7)

2 -”‘(M%) I 2 2
M [E(Lzy_l_l)n.* zu(ax/ )f2u(ax/ )]

I

_ T
.-_i({lﬂfi’)y'(s T 2)r(gu+3/2)rcu+3/2)2F1(2u+3/2. v+3/2:1/2+y 5 —
'_2 L
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Re(v)>—1/2, Re(y)>Re(a/2).

EXAMPLE 8.
Let
— 2
fW=vT2 a5 T, 1),
then making use of the result [5, p.137], we obtain from (8.1)
Ve Ea(du_z)
gly)= 'Cv—1/2)I"'(v—1/2)

41 (v+),(-3)

64
XoFy(20-1/2, v=1/2:0+1/2; =),

Re(v)>—4- Re(3)>[Im(2").
From (8.2) and [5, p. 148], we obtain

-1
fz(x)——- x(n 2) Ioy_1(a/ % )]0, _1(a/ %)

Re(p)>0, Re(y)>0.
Taking #=2 we obtain from (3.7)

_ 3 — (du--2)
MZ“[ (2u ) (ax/2)] (ax/2)]= V7d I'(Qu—
T 2y —1 ~ (2U 1/2)
TETT -1 ar(v+-3-), (=3)
4
X(v=1/2),F (2v-1/2, v—1/2:0+1/2: =9 )
4y

Re(v)>1/2, Re(y)>Re(a/2).
In the end, I express my best thanks to Dr. B. Singh for his help in the
preparation of the above paper.
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