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Laplace Transform Property for Bilateral

Property Signal Laplace Transform ROC

X(1), %,(t), X,(t) X(s), X4(s), X,(s) | R\R.,R,
Linearity ax, (t) +bx, (t) aX,(S)+bX,(S) R NR,
Time Shifting X(t—t,) e X (S) R
Shift in the s-Domain | e%'x(t) X(s-5s,) R
Time Scaling X(at) 1 X ( s ) Scaled ROC

la  a
Conjugation X" (t) X"(S) R
Convolution X, (1) * X, (t) X,(8)X,(s) Atleast R, NR,
Differentiation in the | dx(t) SX(S) At least R
time-Domain Tt
Differentiation in the | —tx(t) dXx (S) R
s-Domain ds
— -

i Domain e [x(@)dr é X(S) gtrlwe?lgg(s) >0}
Initial value theorem x(0%) = limSX (S)
Final value theorem tILrg x(t) = Ism SX(S)

Laplace Transform Property for Unilateral

Property Signal Laplace Transform

X(£), X, (1) . %, (t) 2(8), 7.(8), x2(s)
Linearity ax, (t) +bx, (t) ay,(S)+by,(S)
Shift in the s-Domain | e%'x(t) x(s—s)
Time Scalin x(at 1 s
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Conjugation X" (t) O]
Convolution X, () * X, (t) 2:(8)x,(9)
Differentiation inthe | dx(t) Sy(S)-x(07)
time-Domain dt

d*x(t) S?x7(S)-sx(07)—x'(07)

dt?

Differentiation inthe | —tx(t) dy(S)
s-Domain das
Integration in the t 1
Time Domain IX(T)dT g;((S)
Initial value theorem x(0") = limSy(S)
Final value theorem limx(t) =limSy(S)
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Table of z transforms 1
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Table of z transforms 2
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Property table:

x(t) or x(k) Zx()] or Z[x(k)]
1. ax(r) aX(z)
2. ax, () + bra(f) aXy(z) + bX:(z)
I x4+ Ty or x(k+1) zX(z) = zx(0)
4. x(¢ + 27) 22 X(z) - 22x(0) ~ zx(T)
5. z(k + 2) 2 X(z) — 2 x(0) — zx(1)
6. x(t + kT) #X(z) = 2*x(0) - (1) - - — (kT = T)
7. x(t = kT) 2% X(z)
8. x(n + k) 2 X(z) = 2 x(0) = 2 e (1) = -0 = zx(k - 1)
g, x(n — k) " X(2)
10, (1) —'k%l'(ﬂ
11, ke (K) 2 X(@)
12, e " x(1) X(ze™")
13, e~ x(k) X(ze")
14, a*x(k) X(Z‘)
15. ka* x(k) -z%f(i)
16. x(0) lim X(z) if the limit exists
lim[(1 = 2" -z
A o
18. | Vx(k) = x(k) — x(k - 1) (1-z"")X(z)
19. | Ax(k) = x(k + 1) = x(k) (z — 1)X(z) - zx(0)
20. on{k} 1—_1—:;-,-xcz)
2. %x{:, a) %}f{:, a)
2. k™ x(k) (uz-*‘—)mx(z)
dz
3 x(kTy (T - k1) X(2)¥(2)
Eﬂ x(k) X(1)




Table: z transform of xk+mand xk-m)

Discrete function z Transform
x(k + 4) 2 X(z2) - 2*x(0) - 2°x(1) - 2*x(2) — zx(3)
x(k + 3) 22 X(z) — 22x(0) — 22x(1) — zx(2)
x(k +2) £ X(z) = 22 x(0) = z2(1)
x(k + 1) 2X(z) — zx(0)
*(0) X()
x(k - 1) X
x(k —2) 2 X(z)
x(k — 3) 27 X(z)
x(k - 4) 2 X(2)




