Useful Formulae and Other Information
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Bilateral Laplace Transform Properties
Property Time Domain Laplace Domain ~ ROC
Linearity arxi(t) +axa(t) a1 Xi(s) +axXo(s) Atleast RiNR;
Time-Domain Shifting x(t—1p) e X (s) R
Laplace-Domain Shifting e x(r) X(s—s0) R+Re{so}
Time/Laplace-Domain Scaling ~ x(at) ﬁX (2) aR
Conjugation x*(t) X*(s%) R
Time-Domain Convolution x1 xx(t) X1(5)Xa(s) Atleast R| MR,
Time-Domain Differentiation Lx(t) sX(s) Atleast R
Laplace-Domain Differentiation ~ —#x(z) %X (s) R
Time-Domain Integration [f o x(t)dT 1X(s) At least RN {Re{s} > 0}
Property

Initial Value Theorem  x(07) = lim sX(s)
§—ro0

Final Value Theorem

lim x(7) = lim sX
) = X

Bilateral Laplace Transform Pairs

Pair x(t) X(s) ROC
I 5(1) 1 All's
2 u(r) L Re{s} >0
3 —u(—t) 1 Re{s} <0
4 "u(t) - Re{s} >0
5 —t"u(—t) 2 Re{s} <0
6 e u(r) w%a Re{s} > —a
7 —e u(—t) h%a Re{s} < —a
8 e~ "u(r) W Re{s} > —a
9 —t"e""u(—t) ﬁ Re{s} < —a
10 cos (oot )u(r) m Re{s} >0
11 sin( ot )u(t) v Re{s} >0
12 e cos(myr)u(r) mfﬁiﬁwg Re{s} > —a
13 e “sin(wot)u(t) o Re{s} > —a
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Unilateral Laplace Transform Properties

Property Time Domain Laplace Domain
Linearity arx1(t) + axxy(t) a1 X1 (s) + axXa(s)
Laplace-Domain Shifting "' x(r) X(s—s0)
Time/Laplace-Domain Scaling  x(at),a >0 éX (%)
Conjugation x*(t) X*(s*)
Time-Domain Convolution x1 *x2(t), x1 and x, are causal X (s)X5(s)
Time-Domain Differentiation %x(t) sX(s) —x(07)
Laplace-Domain Differentiation =~ —#x(r) %X (s)
Time-Domain Integration Jo-x(7)dt %X (s)

Property

Initial Value Theorem  x(07) = lim sX (s)
s—>o00

Final Value Theorem  lim x(¢) = lim sX (s)
t—yoo s—0

Unilateral Laplace Transform Pairs
Pair  x(z),t>0 X(s)

1 o(t) 1

2 1 1

3 " g

4 e YJ%u

5 the—at W
6 cos(yt) W

7 sin(@ot) Szf‘:‘)wz

8 e “cos(myt) 7(5‘4»2;;1(03
9 e “sin(wot) ﬁ




