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L - Simplithying, we get F b
0

£lsin o] =

Hence,

6.14.4. Cosine Function
Here, () = cos Wt
We know that

Co8 wyt = %{cw e Ferel







Henca,

when # is positive mimgar
Efth} =

Substituting n = |, we have £{t} = 1/ s

Table 6.1. Some Laplace Transform pairs

1 S.No. | () X(s) ROC
1 8@ 1 All s
2. u(t) 1/ew Re(g) = 0
3. — uf-1) /s Re(s) < 0
1
4, tu(t) = Re(s) >
) k!
5. tRu(t) pesy Rele) > 0
_ 1
6. e u(f) i Re(s) > - Re(q)
4
7. =L ul=1) ey Re(s) < — Refa)
1
8. te™™ u(i) tay Re(s) > — Re(a)
1
__9. —te™™ u(—1) (s +a)? Re(s) < — Re(a)










it We knaw tﬁh-ﬁ--MM-.hmﬁrm i given

Thus, X =20 = [x0ed  Gf
I
Uslng equation (1), we gat
T2 T
~ P2 Yin e e |
X(n) = E[Tl}u ot + -[ui 7t ety
Tid
Tﬂ
X =2 j te- it -u "'mm Iu‘*‘ﬂ
[} ".WI Tﬂ‘-

Simplitying, we get

’ A e
X(o FH:_'_ {'ﬂ-

Fig 637 A triangular pi







Now, let us diseuss some bassic properties of the L

T s exe e,
0 o X6 ROC=R,

Then o +apy(l) « o X, + a,Xo(s) R SR
The set notation A = B mouns that set A

contains set B, while A n 8 denotes the  Zz22ases

intersection of sots A and B, i.e, the sot 2222

containing all elements in both & ond B, Thus,

aquation (€.55) shows that the ROC of the

resultant Laplace transform 1s nt least as lnrge

as the region in common between B, and R,

Usunlly, we have simply R’ = R, n R,. Thus.

has been illustrated in Ggure 6.40,

6.15.2, Time Shifting

I

() «» X&) ROC = R ol T

then x(t—ty) «» e X(s) R'=R Fig, 6,40, ROCof o o L

Equation (6.56) implies that the ROCs before nud after the timeshift operation
are the same, P11
6.15.3. Shifting in the s-Domain

If x(t) «» X&) ROC = K

then oS00 x(l) o X~ g H'= R’ Rﬁ{!nl | _ mféaﬂﬂ"

7
-

()

Fig, G.41, Effecton the ROCof shifting in the sdomain
() BOC of Xta) () ROC of X(s~ 8l
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g 6,42, Effect on ths ROC of tima sealing (o) ROC of X{s): (6) ROCof Xa/a)

6.15.5. Time Reversal
x(t) = X(s) ROC = &
then (=t & X5 R=-R
Thue, twie reversal of 2(f) produces a reversal of both the o-and fu
the s-plano. Equation (t5.58) is readily obliined by setting ¢ = — 1 In squati

(6.58).
6.15.6. Dilferentiation in the Time Domain
It M)« X(5) ROC =R
( \ = T
then di;tﬁ ¢» aX(s) Rsit - (6.60]

Equution (6,60) shows that the effect of differentiation in time dom
multiplication of the corresponding Laplace teansform by & Tha anml&t‘hd
1$ unchanged unless there is u pala-zoro cmicellntion at 8 = 0. '

6.15.7. Differentintion in the s-Domain

Il x(f) + Xiw) ROC= R
then - Ixl) '&E}?l R=R

6.15.8. Integration in the Time Domain

Ir () & Xis) ROC=R
{
thon JI{T) dr ':-X(FP R=Rn {Rels) > 0)

-







