OPERATIONAL REPRESENTATIONS IN UNILATERAL AND
BILATERAL OPERATIONAL CALCULUS

By R. S. Dahiva

1. The integral equation

p(p)=p fe'—p’f(t)dt, R(p)>0 (1.1)
0

represents the classical Laplace transform and the function ¢(p) and f(¢) related
by (1.1), are said to be operationally related to each other. ¢(p) is called the
image and f(¢) the original. Symbolically we can write

p(p)=Sf(2) or f(B)=p(h)

and the symbol = is called ‘operational .
Similarly we shall denote in two variables as:

o(p, q) = f(x, ¥).

In the present paper, we shall obtain certain new correspondences between the
original and the image in one and two variables. The methods are applied of
Mellin transform and of operational calculus. The notations are applied of Ditkin
and Prudnikov’s operational calculus. we have also derived some infinite series.
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2. (a). If ¢(p)=f(2): then
- x3/4¢
(v b )= ;\/ 7 f(x)dx (2.1)

(i) consider @(p)= F(v) [@—ﬁ)_ i(ﬂ+4/_a“)_v]
= lsmh (Wa)=F()

cosh
Hence from (2.1), we get
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R(v)>0.
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Similarly the following results have been obtained.
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If we take t=—:12—tan 0, we have
Zm 1 (cos 6) =./ T sec 0. (2.7)
y=0 — ,
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(iii) JE_VE,(ZMF, 0)= 3 &2) e (1 g, -i—t), (2.8)
24/t |



Operational Representations in unilateral and bilateral Operational Calculus 123
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2 +24/—F(v+1) ( 2 161 )
0>R(w)>—1.
(b) If ¢(p)=S(¢), then
co —-pE
Ft )= 4/_._ fx e 3 (x dx. | (2. 10)
0
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y— y 1—= -
(i) Consider f()=t¢ le b 2=9a b 7]('”(2&4/;9 Y=o(p).

Therefore from (2.10), we obtain
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Writing —;— for v and summing with respect to v from 0 to oo, after multi-
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—G ( ]1 -—, ). (2.12)
a(ﬁ—l-l)

Similarly the following results can be obtained.
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1
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G 7 EH=2—5—G -z | (2.13)
T2 — g1 O
In particular, if »=0, then we obain
2
Jq (t Y=~ ——- H1 (p /8)H 1 (b “/8). (2. 14)
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a* 2k+1
—2k — %5 03
(v) t e % Wk (az/zz)—-zgk“«/__cso( a2;492 11+k, 144, l——u) (2.16)
T

3. Rule. If F(p)=f(x), —oo<lR(p)<oco, then

(1 1
VP4 I+ )T WU @) Tl ”)f(t)dt (3.1)

Vp +4g T uy v
consider tz_le"tU(l‘)':. F(Z)pz - —1<R(p) <00, R(A)>0.
(1+p)
Hence from (3.1), we obtain
A A—-1 i
. Vbq - 2" (w) 2,{@2(““) D 2( 2’“’)U(u)U(v) (3.2)
WD g e

R(A)>0, R(p, ¢)>0.
In particular, if =2, we get

uv

R | L
(3.3)
Similarly the following results in two variables have been obtained.
'\/ﬁ—q e 2, 1 c(u—i—z))
Sl log(Wp VG )bl #g s log[ SRS [U@U ),
(3. 4)

where ¢ is Euler’s constant. R(p, ¢g)>0.
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R(A)>0, R(p, 9)>0, R(M>lal, ~/p++"q > lal. (3.9)
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Writing (pg) 2 for » and multiplying both the sides of (4.1) by p 2 (Ppq) ’
and then interpreting, we get
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we arrive at the following results.
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