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ON CHAINS OF K -TRANSFORMS 

By S. R. Yada:va 

1. Introduetion 

If gfy) and fCx) are related by the integral equation 
。。

g(y) = !f(x)kJxy)‘/표dx. (1.1) 
o 

then g{y.) 업 said to. be the K -transform of order IJ of f(x) and regard y as a 
complex variable. 

We shall denote (1. 1) symbolically as 

g (y) =MlJ [f(x)l (1.2) 

This transform was introduced by C. S. Meijer [1). The transform was further 
investigated by Boas [외 • [3) and Erdélyi [41. 

Recently Rathie [6) and Maheshwari [7) have studìed 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 
‘” 
1-y 

‘Y 

」
u

/
，
、

frI 
렇
 다
 

、
찌
 、
찌
 

/
l、

/
l、

띠
 
따
 

u 

u 

M 

M 
(2.1) 

(2.2) 

then 

M2lJμ훌f2 (좋)1=짧g(i). (2. 3) 

p1'ovided xIIJ+ τ12(x) are bounded and absolμtely integrable 쩌 (0. ∞). 

Fμrther let 

,2Ur ,., ,.. 1i-흉 I 1 
M':'lJ [펴(x)) =τy “폐낄J. (2.4) 

3 . 
,2I Ur ,." .. 1c _; .. /1 
M“[짜(치)=τy- ‘폐뀔). (2.5) 

... ... ‘..... . .... ‘ ·‘ ...• 

...... ...... ...... .‘ ..• 
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iu , - - ‘ . 1T' -흉 ~ I 1 
(2.6) 

then 

M2 lufx품(씀 흉(2--l-1) 2(n-1) 
==4y W g(y-- '), (2.7) 

n==2, 3, "', n, are bounded and absolutely integrable 

in (0， ∞). 

PROOF. Substituting the expression for 11 (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 

1 ∞ 

g (y)=y 21 ‘/τ12(t)k2lJ(2ν굉)dt. 
O 

Writing y=i and t==똥， we obtain from (2.8) 

3 ∞ 
~ .... J" 3 I ..J.’) , 

4y" g(y~)== 맨12 (뚱)k2vC낀)혜 dt 
o 

i. e. M2ul x웰(씀)1=4y흉g(y2). 
Proceeding successively we assume the result (2.7). 

AIso let 
3 ∞ 

(2.8) 

- -걷 I 1 \ , 
τy 폐젤)=퓨+l(생2(%-1)u(찌찌dx. (2.9) 

Substituting the expression for In l똥 ) from (2.9) in (2.7), interchanging the 

order of integration and evaluating the later integral by [5, p.146] , we obtain 

ι o 
t2 

Writing y=i and t= 끽~， we obtain from (2.10) 
∞3 

4y융(2 -1)g(y2·)= ftEfn+l(흥)k2nvCψ) 혜dt 

3 . ~ _ 3 

1. e. "2ln+ 1 (쯤 ==4y"2'‘ 4/g@2·)· 

We thus find that if (2.7) is true for n, it is also true for (n+ 1) i. e. 

(2.10) 

for the 
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next higher order. But we have seen that it is true for n=2 and so it is true for 
n=3 and so on. Hence (2.7) is true for al1 positive integral valu않 of n except 1. 

3. Theorem 2 

11 

then 

M
U [/1 (x)J =g(y). 

M U [자(상J=때-2f1 {꼼/0 
(3.1) 

(3.2) 

M2U [x-융f2 (똥)1 =y-융g(y2). (3. 3) 

/Jro빼'ed x( :t u :t융) f 2(x) are boμnded and absolutely integrable 써 (0. ∞). 
Further il 

theχ 

3 , 1 

MU[펴(x)J =때-2f2 (處 1. (3. 쩨 

M2
'U 따(x)J =때-월(파1. (3.5) 

•••••• 

•••••• 

2 
M 

• ••••• • ••••• • ••••• 

• ••••• • ••••• • ••••• 

u 짜x)] =πy-흉fn- 1 (과/. (3.6) 

-(2·;융) ‘ __ 1) 

=y -,- 21 g(y2' -'). (3.7) 

provided x( :t2'-'u :t융)좌(x). n=2.3. . ..• n. are bounded and absolutely integrable 

in (0. ∞). 

PROOF. In proving this theorem we make use of the well known result [5. p. 1461 
。o _ 

x-감u(웅 kU(xy)써 dx=풍--./y k2u(2ν& 
0 

Re (a)>O. Re (y)>O. 

Proof of the theorem is omitted. as being simiIiar to that of the theorem 1. 

4. Examples on the theorems 

EXAMPLE 1. Let 

지(치=νE2 -νa(2u-1) x2:γ11-융/강L 
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then making use of result [5, p.13꺼 , we obtain from (2. 1) 

- ‘/캄a(41J-2') M/r.o ’ • …、 1. , a4 \ -21J -l/2 

y\μν+E 

Re(lJ)> -1/4, Re(y)>IIm쓸 
From (2. 2) and [5, p‘ 148] , we obtain 

ν0-융) 
f 2(x)=.," . 둔-lzμ_l(a.v x) !z1J-ICa.v x 

Re(ν)>0， Re(y)>O. 

Taking n=2, we obtain from (2.7) 

EXAMPLE 2. 

Let 

21J 1편렌J 듀눈←등」J2υ_1(ax/2)!z1J-1(ax/2) 
. , ... _ .. 

2'-- -，π 

A‘/누n(41J -2) _._ ... __ , 1_ _ _4 \ -21J-공 
= 잊ν ” “ T(2lJ+ 1/2)( 1 + a~ ) l:: y(61J -lj2) - ,-- , -, -/ \ 좌깅 

Re(ν)>α Re(y)> Re(a/2). 

f1(x) =‘/강2-(1J+ 1)a(21J+1)x(21J +2) J IJ-융(ix/2)， 

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

v둔a4u • 

rr울+lJf 

1/2+ lJ: -‘ a
4 

4y2 J 

Re(lJ)> -3/4, Reω>IIm 쏟. 
From (2. 2) and [5. p. 148]. we obtain 

f 2(x)=" - 121JCa.v x )!2IJCa.v x ) ’ 

Re(lJ)> -1/2. Re:y)>α 

Taking n=2, we obtain from (2. 7) 

2J x(21J+ 흥) 
| 츠;.0-1_"-- lzlJ(ax/2)!zIJ(ax/2) 
L2(21J+1)π u 

,..1,, __ , 7' 
프으t-”-luν' 'iJ r(2JJ+3/2)r(u+3/2), 

T(웅+lJ ) 
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Re(1J)>-1I2. Re(y)> Re(a/2). 

EXAMPLE 3. 

Let 
- -u (2u-1) (2u-2) 

지(x)=ι π 2 -a'-- -'x'-- -'Ju-융(a2x/2). 

then mak.ing use of the result [5. p.1371. we obtain from (3. 1) 

g(y) = 
‘ / na(4u-2) π 

4r(lJ+ ~ )j3u-% \-. 2 Jy ‘ ι 

X2Flt2L1 -1객. 1.1 -1/2: LI+l/2: -쭈ζ‘" 

Re(lJ)>융. Reω>Im 황 ". 
From (3.2) and [5. p. 1481 , we obtain 

xo-훌) 
π 

Re(LI) >α Re(y)>α 

Tak.ing n=2 we obtain from (3.7) 

2u-흉 - "/둔a(4u-2) 

2겸투1) .l 2u-l 
π 

4r(lJ+윷)y(&-걷 

X (1J-1I2)2Fl 
4 

21.1 -112. 1.1 -112: LI+ 112: - a A 

4y 
Re(lJ) > 1/2, Re(y) > Re(a/2). 
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In the end, 1 express my hest thanks to Dr. B. Singh for his help in the 

preparation of the above paper. 

Birla Institute of Technology & Science, 
Pilani (Rajasthan) , lndia. 
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