ISSN: 2395-7639

International Journal of Multidisciplinary Research in Science, Engineering,
Technology & Management (IJMRSETM)

Visit: www.ijmrsetm.com | Impact Factor: 7.580|

| A Monthly Double-Blind Peer Reviewed Journal |

Volume 2, Issue 7, July 2015

On Some Results of a Certain Integral
Transform

1Deepika Bhandari & Z2Punit Bansal
L2Seth R L Sahariya Government PG College, Kaladera, India
Abstract

In the present paper, the author has establised two theorems namely Initial-Value theorem and Final-Value
theorem of Sadik transform and verification of these theorems are given. The authors feel that these theorems
are very useful in Physics and Mathematics.
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1. Introduction

Definitions

(i) Laplace Transform

Let f (X) be areal or complex valued function defined for X > 0, then the Laplace transform of f (X), denoted

by L{ f(x); p} or F(p)or E( p) is defined as

o0

L{f(x); p} =F(p)= Ie’px f (x)dx = !m]-epx f (x)dx (1.1)

0

Provided that the limit exists and finite.

(ii) Libnitz’s rule for differentiating under integral sign

of
Let f(X,t)and a—are continuous functions of both variables X and t and let the first order derivatives of
X

g(x) and h(x) are continuous, then

h(x) h(x)
d j f(x,t)dt = j ioluf(x,h(x))@—f(x,g(x))o'—gJ (12)
d 500 g(x)ﬁx dx dx

(iii) Sumudu Transform
if f(t)e{f(t):M,k,k, >0, f(t)|<M.exp(t/k)}

Then the Sumudu transform of f (t) is defined by
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F(u)=S[f(®)]=[e"f(u,t)t (1.3)
0

Where the integral of R.H.S. of (1.3) is convergent.
(iv) Sadik Transform

Sadikali Latif Shaikh['l has been defined Sadik transform in the following manner:

If f(t)is piecewise continuous on the interval 0 <t < Aforany A>0and | f (t) |< K.e*" when t > M, for

any real constant W* and some positive constant K . Then the Sadik transform of f (t) is given by
17 e
F(ve,B)=S[f®]==c[e ft)dt,for Re(v)>w" (14)
\'
0

Where V is complex variable, ¢ is any non-zero real numbers and / is any real number.

For a =1, # = 0 the Sadik transform reduces to the Laplace transform and for & = —1, f =1it, the Sadik
transform reduces to the Sumudu transform.

Some known results of Sadik transform[3l:
@) If f(t)=t", then Sadik transform of f (t) =t"is

n!

S[t"}:F(v“,ﬂ):W (1.5)
(i) S[sinat]=F (v, 8) :% (1.6)
(iii) S[cosat]=F (v, 3) :Vz\ia—+az (1.7)
(iv) S[sinhat]=F (v, B) :% (1.8)
(v) S[coshat]=F (v*, ) :Vz\f—;az (1.9)
o [ J=F (v )= w10
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(i) If G [X, v, ,B:' is a Sadik transform of @(X,t) and ¢, (X,t) is a first order partial derivative of @(X,t) with

respected to 1, then
S[p (%, 1)] =v“G(x,v*, B)-v(x,0) (1.11)

(viii) If G [X, v, ,b’] is a Sadik transform of @(X,t) and ¢, (X,1) is a second order partial derivative of

(X, t) with respected to t, then

S[a.(xD]= V*G(x,v*, B)-v“Pp(x,0)-v g (x,0) (112)

2. Theorems

In this section, we will establish Initial-Value theorem and Final-Value theorem of Sadik transform and
verification of these theorems are also given.

Theorem1. Initial-Value Theorem

Let f (t)be continuous for all t >0and be of exponential order as t — 0. Also suppose that f (t) is of class
A, then

lim f (&) =v” lim v*S { f ()} @2.1)

t—0

Proof: By the result (1.11), we have
s{f' ) =v's{ft)}-v"f(0)

1% e . .
Orv—ﬁ.([e Y (0)dt=veS{f (1)l —v 7 £(0) (2.2)

But if f (t) is sectionally continuous and of exponential order, we have

o0

lim J‘ef"at f (t)dt =0 . Taking limit as V* — o0 in (2.2), we find that
0

0= lim v*S{f (®)}-v"f(0)

or f(0)=Vv" limv*S{f (1)} (2.3)

Since f (t)is continuous at t — 0, we have
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f(0)= |tirT0] f (t). Thus (2.3) gives

- _ ﬁ - a
lim £ (0) =v” lim v*S { 1)}

Theorem?2. Final-Value Theorem

Let f(t)be continuous for all t > 0and be of exponential order as t — c0. Also suppose that f (t) is of class
A, then

lim f (t) =v” I|m v"‘S{f(t)} (2.4)

t—oowo

Proof: By the result (1.11), we have

s{f' ) =v's{ft)}-v"f(0)

1% e . .
Orv—ﬁje’ Y (0)dt=veS{f (1)l —v 7 £(0) (2.5)

0

The limit of the L.H.S. of (2.5) as V¥ — o0is

0

lim I“f'(t)dt—iﬂoff'(t)dt=

vaoov

T V T —>oo Vﬁ Vﬂ

The limit of the RH.S. of (2.5) as V* — Ois

limves { f (t)} v/ (0).

v¥ -0

Thus |imlﬂt)—v-ﬂf(0) = limveS { f ()} v/ £ (0)
ton Ve 0

or lim f (t) =v* lim v*S { (1)}
t—o v¥ =0

Verification of Initial-Valur theorem and Final-Value theorem

-8

Let f(t)=e®, then S {e*Z‘} = Z (by using (1.10))
Ve +2
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The Initial-Value theorem is
lim £ (t) =v* lim v*S {  (t)}
t—0 V% 500

N
=1

Here lime ™ =1and v/ lim v*S { f ()} =v” lim —

t—0 V% S0 V¥ S0 Va + 2
Hence the Initial-Value theorem is verified.

The Final-Value theorem is

lim () =v* limv*S { 1)}

t—owo

Here lime™® =0and

t—oowo
. vy
Vo limveS{f(t)} =v7 lim =0.
v¥—0 vso vy 42

Hence the Final-Value theorem is verified.
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