A STUDY OF VARMA TRANSFORM
By

RAJENDRA SWAROOP

1. INTRODUCTORY. The transform defined by the integral equation
D) =p[ (it e W £ 0 ()
0
which is a generalization of the classical LAPLACE transform
() =4[ e fw a (12)
0

has attracted the attention of many workers in the field of Pure Ma-
thematics during the last decade. (1.1) was introduced into Mathe-
matical Analysis by VArmA [14] and it reduces to (1.2) when
R+ m= % by virtue of the identity

W; —m, m (K) = ni=m e 4%,

The object of the present paper is to establish certain new theo-
rems on the VARMA transform defined by (1.1). The theorems are
quite general and their importance lies in the fact they give rise, as
their particular cases, to many important results given earlier by
Guprra [5], NARAIN [6], SAKSENA [7] and SAxXENA [8, 10, 11 and 12].
The well known TricoMI’S theorem of the Operational calculus also
comes out as a special case of one of our results.

Throughout this paper the conventional notations @ (p) kLm 7 @)
and @D(p) = f(¢) will be used to denote (1.1) and (1.2) respecﬁvely.
In what follows, # and s are positive integers and the symbol A(# ; «)
denotes the set of parameters

«+1 a2 a+n—1

o
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2. THEOREM 1. If
v () =1()

and
D(p: a, o) 2=t =" f (1),
then
D (p:a, 0) = (2@)(—9) soikim yi p-o

xJ t+ay16250 [M
: s+mn,2s|ss "

A4 (s; % +o—k+m), A(n; 1)
A(s;0+1), 4 (s; 0+2m+1)

J w(t+ a)dt, (2.1)

where £ =0 when s > » but & =9 when s - #,

provided that the integral is convergent, the LAPLACE transform of
|7 (¢) | and the VARMA transform of | e~/ f (#/") | exist, R (a) > 0,
R (p) > 0 and 2m is not an integer.

ProOOF. Since y (p) = f(f), we have

%’:—“)::e-” 1), R(p 4+ a)>0,

by virtue of a well known property of Operational calculus.
We also have [10]

pe e~ yap™ls Wk,m (“ﬁnls) = (2m) s) skt po—}

A(s; 1 —k), 4d(n; 1—9)]

xt—ers’o [@
A(s; 4 +m), A(s; ¥ —m)

s+ mn, 2s | s* ¢*

where R (p) > 0, | arg a’l<%(s—n)n and s >#n; whens »#n, > a.

Using the last two operational pairs in the Goldstein’s form of the
PARSEVAL’S FORMULA of the Operational calculus [4], we get

j = badls Wy, m (a?) =1 e~ f(£) dt

0

oo
= (209 5k e J i (t4-a)"1G
0

25,0 [n” o
s+mn,2s | s

A (s; 1—k), A(n; 1—0)
A(s;x+m), 4 (S;%—M)]

p (¢ + a) dt
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Putting now ¢ = x*/* in the integral on the left, replacing ¢ by
2o+ m+ %), o by $ and using [2, p. 209, eq. 8], we arrive at the
result (2.1).

CORROLARY 1.2 Putting £k = ;— — m in the theorem, we obtain
the result:

If
p () =1
and
D (p: a, o) =t° =" f (1),
then
D(p: a, 6) = (2m)t0"—9) so+h pb p=o
XJFO‘()t—l—a)"l c;(’s[’% : Z‘;’Jr 1)] p (¢ +a) dt, (22)

3

where £ = 0 when s > »# but § =4 when s —»#,

provided that the integral is convergent, the LAPLACE transforms of

|7 @) |and | e~ f(#51") | exist, R (a) > 0 and R (p¢) > 0.
Particular cases of the cor. 1.2 () When # = 1, (2.2) yields the

following result :

If
(@) =10
and
D(p: a, o) =15 e~ f(¥),
then

(p: a, 0) = (2m)~ 0+ b po
S gin

St

} p (t+a)dt, (2.3)

20
XJ (t—|—a)‘1.2_%E{A (s; 04+1)::
. 1y =1

where £ = 0 when s > 1 but £ = p when s =1,
provided that the integral is convergent, the LAPLACE transforms
of |f(¢) |and | e~ f(#) | exist, R (a) > 0 and R (p) > 0.

As a special case, when @ - 0, (2.2) and (2.3) reduce to results
given earlier by SAxENA [10, 8].

2 — Collectanea Mathematica
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(?¢2) On taking s = 2 also, we find that :

If
p(p)=1()
and
D(p: a, 0) =17 e~ f(B),
then

D(p: a, o) =271t 77k p

e et _1 pep2 p
XJt bkl (f 4 g)=1 e=?%st D, ——)1p(t+a)dt (2.4)
0 B

provided that the integral is convergent, the LLAPLACE transforms
of | f(¢) | and |22 e~ f (#2) | exist, R (a) > 0 and R (p) > 0.
In obtaining (2.3), (2.4) we have used the results [10]

2nGs’0 x|l :EiE A(s; 0s):: ne™ }
1,s A (s; os) Fanr
where s =2, 3, 4, ...

and
G 2 0( %
12
We shall now illustrate the theorem by evaluating a few infinite

integrals with ist help.
Example 1.2 Taking [3]

f@) =t et W, ., (at)

T —et+pwli(i—0—p ,
re—e—2»2

a
b, b+

>= 27V xb e t* D,, (\/ﬂ) where vy=050—a +V% .

T opeRT

3 1 p—a
X21(2 9+u2+u 4 p ) v (P)
where R (% — o + u) > 0 and R (p) > 0, we have [9]

d 6—at5’” f(ts/n) — fo— —:Tg e~ §atsl” WA, P (ats/n)

v 12—n—s) ¢k+m+te yi—-o+ 1 o -a
(27) s n ae p

)
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A(n; 5404 p),A(n; ++0—u),A(s; $+0—k+m)

GZS, 2n [n” P*
A(s;0+1),4(s; 0+ 2m+1), 4 (n; A+0)

s+2n,2s+n| a” s

]=¢<¢>:a,o>,

where R(0'+1nj31n—£g:|;E‘u—i—zi 4+1)>0, R(a)>0and R (p) > 0.
n n n

Applying (2.1) and changing the parameters slightly, we get

e n
J 2F1<u,ﬁ;y;—i)G28’ 0 [b_
c a s+ n,2s| "

A(s; 4 +0—k+m), 4(n; I)Jdt
A (s; 0), 4 (s; 0 + 2m)

= 2r)t=" netf=v=1 . {I'(y)/[(x) I (B)}

A(n;Z—a),A(n;2—5),A(s;%+a—k+m)] (2.5)
A(s; o), A(s; o+ 2m), 4 (n;2—7) C

an

G 2s, 2n [é)_"
s+2n, 2s+n

where § =0 when s > but §=bwhens —»n; Rla+ ” (c+mEtm)]>1,
R[{B+2(c+m+m)]>1,R(a)>0,|argb"| < }(s — n)mand 2m
is not an integer.

An interesting particular case of (2.5) is obtained on putting
k=4%+—m, n=1 and is the result

JZFI((oc,ﬁ;?;—- i) Eii E{A(s; o)::bim}dt
aj i—i
¢ ) )

a.]“(y) cS 2 [é 2—a,2—p ] (2.6)
') I'(B) 2, s+1 A4(s;0),2—y

a

where £=0 when s> 1 and §=05 when s=1, R(a + ) > 1,
R(B+2)>1, R(a)>0 and |arg bl <5(s—1)
On taking s = 2, this gives

- t
(= A0+1) gt D, i_) F ( , B v, — _) dt
J (\/275 i\ By a

0
2 —
% 2—p ) (2.7)
by b ivt1, 2—y

where R(» +2a) > 1, R(» 4+ 2f) > 1 and R($?) > 0.
When g =y and » = 0 (2.7) reduces to a known result [3, p. 139].

= 246742 g p=briD) T G 22(7’_2
') 23\4a
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Example 1b. Starting with [3]

F(t) = 708 e Ry, (21)

=1 Lot DT (o) pip—a =2 PP =i

z
where R(p — 1) < R(») < — R(u) and R(p —a + 2) > 0, we have
Iad e—:'tsl" f(tsln) — to‘—s/nfy—'-%) kv+% (Ztsln)
v

(2n)§(3—2>z—25) 2k “mto—p—3 sk»!—m-}c n-,u—,’2 Z,u»;-; p-u
k, m

n—5s 12n A2s
“G 4s, 2n 4n-sp2np
2n-2s, 4s

A(n; 34-tu+3v), A(n; 14-3p—1iv),4(2s; %—I—a—k—i—m)]
A(2s; 6+1), A(2s; 042m—+1) '

= D (p: a; 0)

ZZn sZs

where R[o+m+m—=(u+4) £ (»+14) 4+ 1] >0and R (p+2) >0.
Applying (2.1) and making slight changes in the parameters, we

obtain i

| eyt (i) ¢ 0 [b_” 4(s to—ktm), AW 1)] a
£ al  s+mn2s|t"|A(s; 0), A(s; o+ 2m)

= (27-;)-5(2—5—3") otk m—p—} p—p—1 gu:l 1

To—p+ DT (—r—p)

A(n; 2443 u—iv), A(n; 143 p—iv), 4(2s; %+6—k+m)]
A(2s; 0), 4 (2s; 0 + 2m) ’

G 2m 4n=s p2n
2n -+ 2s, 4s

aZn

(2.8)
where £&=0 when s># but £=0b when s -, R[g(a +m L+ m)—pu—v]>1,
R[2(c+m+Em)—pu+v]>0 R(a)>0, |argd" | <% (s—n)n
and 2m is not an integer.

When k£ =4 — m and n = 1, (2.8) yields the integral :

(2 — a2 Pi (L) E-:E{A (s; o) :: bi }dt
1

= (27‘6)5(1_5) 20‘—11—1 a,_‘.l_l
F('p—”_{_ I)F(—‘V—‘u)
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1--s B2
GZS, 2 [4 b
2,2s

ok but i, 1+'%M—“] (2.9)

a2 |4 (2s; o)

where § = 0whens>1but §=bwhens=1, R(u+v»—<+41) <0,
R(p—v—2)<0, R(a)>0and [argb|<i (s— 1) =

As a particular case, when we take s=2, 0 = 1 and » = 0, (2.9)
reduces to a known result [3, p. 139].

3. Turorm 2. If

and

P (pa, 0) — 1o e [ (),

bl

then
1)) (15 a, 0‘) — (Zn);(n—s) O TEEm g p—u

X Ilo?t—l—a)‘ e

0

2s, 0 [Es_t"'d(s;%+0'—~k—{—m)

t dt,
s, 2s4-n A(s; 64-1), A(s; o+2m~+1), A(n; 0)] v(t+a)

7111/ SS

(3.1)

provided that the integral is convergent, the I,APLACE transform of
| /@) | and the VARMA transform of [# e~®"*" s(4-5")| exist,
R (a)>0, s>n and R (p) > 0 when s >n but p is real and
positive when s = n.

The proof is similar to that of Theorem 1 and we make use of the
result [10]

pe e Wy (o p) 2= (2m)H09 s e

25,0 [ocs A (s; 1 —k) "|
XteG —
s, 2s+mn n”s‘lA(s; t4+m), A(s; t—m), 4(n; o)

)

where R (n 4 2s — 2sp 4+ 2nm) >0, |arg «* | < & (s — n) &, R(p) >0,
and s > »; when s = #, « is real and positive.

CorRROLARY 2.2 When k=% — m, (3.1) reduces to the follo-
wing result :
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If
p()=10)
and
D (pra,0) =i e~ f(=),
then

D (p: a, 6) = (2r)2n=3) o+ pt p-o

X Jo?t—’ra)‘l G 0 P’s &
o _

0, s+n|n"s*

A(s; o+1), A(n; 0)—| p (t+a)dt, (3.2)

provided that the integral is convergent, the LAPLACE transforms
of |f(¢) ] and | e==~*" j(4=s") | exist, R (a)>0, s>n and R (p)>0
when s > # but p is real and positive when s = #.

4. THEOREM 3. If

D (p) —h (2)
k,m
and
v (p: a, 6) o 1= =" py(grls), (4.1)
A p
then

by m D)
F'G—k+m) (¢t —Fk—m)

A(s;k+1),4(n; 1 —p), 4(n; 2u —o+ 1)
A(s;%——f—m),A(s;%—m),A(n;:}—g—-l—l—,u)]

[0} (pn/s) — (27.[)5('1-3&{-2) s—(&+Y ng—l—u-i-l

y °<;_(9+1) cXBtms [n";b"
0 s+2n, 2s+n| sS¢*

X p [t p, 2m+ 1) — ¢] dt, (4.2)

provided that the integral is convergent, the VARMA transforms of
|h(¢) | and | £ e=@™ b (#5) | exist, R (s — so — nk + sy + sp) > 0,
R () > 0 and 3s > =.

Proor. By definition

Dy = [ (e W (9 2) B (0

0
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Substituting for W, ,, (xp"F) from [12]
(27!)%("_33—:2) sé—k 7],9""—#

T (—k+m)T(s—k—m)

e i xp”/S x-,%(ﬂ “9*%)

Wi, m (”ﬁn/s) =

o3

XJ pr-e=b =¥ Yy, (tasin)
0

G2s—|—n, s n'p*
s+2n, 2s+n|ss ¢

A(s; B+ 1), Ad(n; 1 — o), A(n; 2u — o + 1)] dt
A(s; +m), A(s; s —m), A(m; t—o—A+pw) |

where <« R (s — sp — nk + su 4+ su) > 0, |arg »° | < i (3s — n) =,
3s > n and R (p) > 0, we get

(27!)5(”—33 i2) sé—-k ng—~l—y

@ (pHs) = ls(m-:-é)
#™) r@—k+mrﬁ—k—mp
% J x%(l‘—e'f'-i)‘:'m-»} e""’Pn/s h(x) {J tr—e—} e"?t,ﬁ/n W;_, . (txsln)
0 0

G23—|—n, s n"p"
s+2n, 2s+n| s* "

A@;k+U,AW;1-@»40“2”“9+1thdx
A(s; 2m), A(s;i—m), A(n; i —e—24-p).

_ Qmpie gk ek
 IG—ktm) (i —k—m)

v J";ﬂ__e_& c2stns [n_"p_ A(s; B+ 1), A(n; 1 —p), 4(n; 20 — o + 1)]
o D 5+2m, 25F-nl st | A(s; 1+ m), A(s; ¥ —m), A(n; § —o — A+ p)

oc
{ J x%(u-—g -1)om—} e—xf,n/s e_g,txsln Wz, u (tMsI") h (%) dx} dt,

0

on changing the order of integration which is permissible under the
given conditions by virtue of DE I,A VALLEE PoussIN’s theorem [1].

The theorem now follows on putting x = #*/* in the inner inte-
gral and then interpreting it by (4.1).

CORROLARY 3.2 When A =4%— u, (4.2) reduces to the follo-
wing theorem :
If
v
D (p) == h (2)
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and
p(p: a. o) =t e~ p (),
then
1)) (i)n/s) _ (27’5)5("—3S -2 S—A(k 4 ne’ b ﬁl(m—' 3)
I’'G—k+m)I' G —k—m)
X J e g 258 lﬂﬂ” A(s ‘k+1)’ A(n; 11—9) ] ptp, = (m+ ) —e] dt,
o s+n, 25| st | A(s; 3+m), A(s; 1 —m)

(4.3)
provided that the integral is convergent and the VArRMA transform
of | A (¢)| and the LAPLACE transform of |# e~ (0™ h (175) | exist,
R(s —so —nk 4+ us 4 us) >0, R(p) > 0 and 3s > =.

Two particular cases of the theorem namely when (?) n =1, s =1

and (#7) n = 2, s = 1, have been obtained earlier by Saxena [11].

5. TuroreM 4. If

v
D (p) == h (¢
k,m
and
/) (p a, o) L Jid e—(at)—n/s 2 (t—”ls),
A
then
@ (pry = G ST Tty
PE—k+mI(—k—m)
% /»*0;—(9 G 2s,s+n 15—1» A (S; k—|— 1), A (n; Q-f—l—‘u—- :E)
Y0 s+n) 25+2n n" s*

A(s; i+m), A (s;1—m), 4 (n;0), 4 (n; 9—-2M)]

X pltp, —2(m+ 1) — ol dt, (5.1)
provided that the integral is convergent, the VARMA transforms of

| A (¢) | and |#° e~ p (4=75) | exist, R (n + 2s — 2sp +
+ 2sp 4 2sp + 2nm) > 0, R (p) > 0 and 3s > n,
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Proo¥. Proceeding as in Theorem 3 and using the following
integral representation for WHITTAKER function

(2n)é("—35+2) s;—k n@"l—/»‘

—nfs)y —

(o]
P %‘ni("‘QH)J pr—e—b g=3 I Y, (sl

0

G 2s, s+n pr
s+mn, 2s+2n] n* s

A(s; k+1), A(n;0+24—p —1) ]dt
A(s; 5-+m), A(s; s —m), A(n; @), A(n; 0—2p) )

where R (n+42s —2so+2su 4+ 2sp 4= 2nm) >0, | arg »° | < % (3s—n) =,
3s > n and R(p) > 0, we arrive at the result (5.1).

We shall now give some very important corrolaries of this theo-
Tem.

CORROLARY 4.2, Putting A =% — p in (5.1), we obtain the
following theorem :

If
v
D(p) —= h ()
k, m
and
v (p: @, 0) =17 e 07"y (1mnk),
then
@(ﬁ—n/s) — (27’)%("—35'{-2) s—(k'i’é) ne;‘-é —n(m+4)s
réc—k4+mr@¢E—rkr—m)
[ g2 [P e A k1)
s, 2s4+n | nts | A(s; 4+ m), 4 (s; £ — m), 4 (n; o)

0
pltp — 2 (m+1) —o] dt, (5.2)

provided that the integral is convergent, the VARMA transform of
|k (¢)| and the LAPIACE transform of |4 e—@™"F p (4=75) | exist,
R (n + 25 — 2sp + 2sp & 2spu 4 2nm) > 0, R(p) > 0 and 3s > =,
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CORROLARY 4b. Again putting A=t—ku=mn=1s=1
and ¢ = 2k 4 m -} } in the theorem, we find that :

If
)
D (p) = h (1)
k,m
and
v a, 0) ===t e R (),
then
2 \/5 p—lb+m+1)

o (L) =
(P) 'G—k+mI(—k—m)

X Jot—<k+m+1) I, (\/%)Kz(\/% ) » [t: b, — (2k + 2m + 1)] dt, (5.3)

provided that the integral is convergent, the VARMA transforms of
| h(¢) | and | e~ b (1) | exist, R(,— %k 4 m) > 0 and R(p) > 0.

As a particular case of cor. 4.2, when we put n =1, s =1 and
o=k + 11in (5.2), we obtain the result:

If
D (p) == h(f)
k, m
and
p(p: a,0) =4 el h(3),

then
o(h)= 2P et Ko D) e[ trhem | at
@ FG—ktm (s —k—m) ) 2 (2V§ v |t p—(E+Ek+m)

(5.4)

provided that the integral is convergent, the VArRMA transform of
| » (¢) | and the LAPLACE transform of | #° e~ h (%) | exist,
R(1+ 2u 4 2u 4 2m — 2k) > 0 and R(p) > 0.
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6. THEOREM 5. If

v
o (p) o h(2),
then

pru=n @pr) 2} (2),
A p

where

f(t) = (27-;)%(”-4) ghmty g —A—p

25, [t” #S

X | #» "G
0 s-+n,2s4+2n| n* s°
provided that the integral is convergent, the VARMA transforms of

| A(2) | and | f(£) | exist, R(s + ny + nm 4 nm+su + su) >0, R(p) >0
and s > #n.

Amd—pu—3),A(s;v—k +m+3)
A(s; ), A(s; v+2m), A(n; 0), A(n;—2u)

]h(x)dx, (6.1)

ProoF. Interpreting the integrand in

~O3
ﬁ%u—v) D (prls) = prd=m=nis | sm— ¥ p—bep s Wi, m (p™5) h(x) dx

‘o

by [12]
pg e—}xp--n/s Wk, N (%p—n/s) — (zn)i(n-—s) skl po—2—n
X b J (Y=t e= 0L W, (p1). 1=
0
cm [x_tf Am; o+ 24— p—3), 4(s; 1 — k) ]dt
s+n,2s42n | wrss | A(s; §+m), A(s; ¥ —m), A(n; 0), 4(n; o — 2u)

where R (n 4 2s — 2sp + 2su =4 2spu + 2nm) > 0, R ($) > 0,
larg #* | <3 (s—#n)m and s>mn, with p=2 (}—m —») and
using [2, p. 209 eq. 8] we arrive at the result (6.1).

Below we give a few important particular cases of (6.1).

When we put # = s = 1, we obtain the following theorem due to
NARAIN [6]:
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CORROLARY 5.2 If

4’(75);”—”:}» (t)

)

then
1—» D 1 v
P0G =10

where

f(t)=I°°n‘”G§i<tz

0

A—pu—3%,v—k+4+m+i
v,v+ 2m, 0, — 2u

) h(x)de (6.2)

provided that the integral is convergent, the VArRMA transforms of
|2 ()| and |f (2) | exist, R(v + u+ pu+m+m+ 1) >0 and
R (p) > 0.

When A = { — p, then on replicing » by = », we obtain a theorem
due to SAkSENA [7]:

CORROLARY 5b. If

v

@ (p)

h (2)

k, m
then

PO () = D)
where
f(t) = (2m)tn—s) gkim y—r—1}

0 NS
< J G2$, 0 [t %
0 S 2s +n|n* s
provided that the integral is convergent, the VARMA transform of
| A(¢) | and the LAPLACE transform of |f(¢) | exist, R(s + sy + nm -+

4+ nm+ su + su) >0 R(p) > 0 and s > =.
If both A= ¢ — u, k=% — m, we have a theorem due to Gupra

(5] :

A(s; +— k4 m)
A (s; 0), 4 (s; 2m), 4 (n; — »)

] h(x) dx, (6.3)

CORROLARY 5c. If
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then
P @ () = 1 0),

where

f(t) = (2m)¥r—si gt ==t g f oS0 [tn "
0,s+n

‘o

A(s; 0), A(n; — v)] h(x)dx, (6.4)

nﬂ SS

provided that the integral is convergent, the LAPLACE transforms of
|h(t)] and |f(2)]| exist, R(s+ sy + nm + nm + su 4+ su) > 0,
R(p) >0 and s > n.

On putting # = 1, s = 1 in the last corrolary we obtain the well
known TRricomr’s theorem which states that if @ (p) = 4 (¢), then

por o)z [ 1.V e hde=10)  (69)

70

provided that the integral is convergent, the LAPLACE transforms
of |%(¢)]| and |f(¢) | exist and R (p) > 0.

7. THEOREM 6. If

v

)

then

P & (o) =2 1 (1),
A p

where

f(t) — (zn)é(n—S) s ikim y—d—p

% 0;—2”G28+n’0 [n”ns
s+2n,2s+n| s "

A(s; 2v—Fk+m+13), A(n; 1), A(n; 2/4—{—1)] h () dx
A(s; 2v), A(s; 2v+2m), A(n; $—2+u) ’

(7.1)

provided that the integral is convergent, the VARMA transforms of
[ A(¢) | and | f(¢) | exist, R(p) > 0 and s > =.
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ProoF. Proceeding as in Theorem 5 and using the following
result due to SAXENA [12].

1)9 3“%*?”/5 Wk,m (x?”/s) — (27;)&(”—5) sk'T‘} n@"’-—l‘

X ﬁjtxzi’t)“'*e““” Wi u (P). 70

0

G 2s+mn, 0 n" 2’
s+2n,2s+n | s$*

A(s; 1—E), 4(n; 1—p), 4 (n; 2u—e+1)]dt
A(s; 34+m), A(s; 3—m), A(n; 3—e—A+pu |

where R(p) > 0, |arg »* | < % (s — n)m and s > n, we arrive at the
result (7.1).

CORROLARY 6a. Putting k=% —m, A=%+—pu in (7.1), we
obtain the result :
If
D(p)=h(),
then _
P @ (pri) = Qmppn9 s+t gt [ 2 G0 [H 405 D1 i (e = 1 0,
ns | s | A(s; 2v)

0
(7.2)
provided that the integral is convergent, the LAPLACE transforms

of | A (¢) |and | f(2) | exist, R(p) > 0 and s > =.
We now give two interesting particular cases of this corrolary.

(?) When n = 1, we find that:

If
D (p) =h(2),
then
1 1
ps @D D (p5) = f(2),
where

1 1
f(0) = (2m) 750+ 242

J w3 Elasw et hwan )

i—i 1 st
0
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provided that the integral is convergent, the LAPLACE transforms
of |A ()] and | f (2) | exist, R(p) > 0and s =2, 3, 4, ...

(i2) If also s = 2, we arrive at a known result [3, p. 133]:
If
D (p) = h(?)
then

~00
w2 pri @ () | Dy

0

*
Vi

provided that the integral is convergent, the LAPLACE transformations
of |2(¢) | and | f(¢) | exist and R (p) > 0.

) h(x)dn=1(2) (7.4)

I am very much indebted to Dr. R. K. SAXENA for his valuable
guidance during the preparation of this paper. Thanks are also due
to Professor R. S. KusHWAHA for his encouragement.
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