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Table of z-Transform Pairs

o] = 27X (2)} = 55 f X(2)20 M == X(2) = Z{aln]} = X2 aln]a ROC
transform z[n] —= X(z) R,

. . zZ 1 1
time reversal z[—n] = X(3) o
complex conjugation z*[n] PHETEN X*(z*) R,
reversed conjugation x*[—n] = (Z%) %
real part Re{x[n]} =z %[X( )+ X*(2%)] R,
imaginary part Sm{z(n]} P2 % [X(z) = X*(2")] R,
time shifting z[n — no] £ 270X (2) Ry
scaling in Z a"xzn] == X (Z) la|Re

Jj2w
downsampling by N z[Nn], N € Ng PE SN ~ EN tx (szN) Wy = e N Ry
linearity az1[n] + bza[n] = aX1 (z) + bXa(z) R: N Ry
time multiplication x1[n]z2[n] P SIN 27” $ X1(u) X2 (2)u"tdu Ry N Ry
frequency convolution z1[n] * z2[n] P2 X1(2)Xa(t) Rz N Ry
delta function [n] e 1 vz
shifted delta function d[n — no] == z7 "o vz

z
step u[n] = P |z] > 1
z
—u[—n —1] = = |z| <1
ramp nun| PEEN ﬁ |z] > 1
z 1
n?uln) — (Zz(it)g |z| > 1
z 1
—n2u[—n — 1] = (Zii;;)g |z| <1
n3uln) = Z(Zztﬁ;fl) |z] > 1
z 244z41
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z
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exponential a"un] = Phm |z| > |al
z
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. a® n=0,...,N—1 z 1—agN,—N
exp. interval {0 otherwise T |z| >0

. z i
sine sin (won) u[n] — % |z] > 1
cosine cos (won) u[n| zj; c;gﬁi‘:g’zll |z] > 1

= A
a™ sin (won) u[n] _;aacs;:(t‘)oo)i_‘_az |z| > a
z _
a™ cos (won) u[n| Z_(;a ;:?Z(OU;EBGZ |z| > a
differentiation in Z nz(n| == — dX(Z) R,
integration in Z % é Oz Xiz) dz Ry
1% (n—it1) amu[n] Z
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Table of Laplace Transform Pairs
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F(t) = L7H{F ()} = 5 timr oo [THT F(s)estds

F(s) = L{f(0)} = [13 f(D)etdt

L
GE=
transform £ P T F(s)
complex conjugation ) =L F*(s*)
time shifting ft—a) t=za>0 PRSI a" % F(s)
et f(t) PRI F(s+a) frequency shifting
time scaling f(at) =t ﬁF(i)
linearity afi(t) + bf2(t) =t aF(s) + bFs(s)
time multiplication f1(t) f2(¢) PRSI Fi(s) * Fa(s) frequency convolution
time convolution f1(t) = f2(¢) P T Fi(s)Fa(s) frequency product
delta function 5(¢) =t 1
shifted delta function (t —a) £ e—as exponential decay
. L 1
unit step u(t) = <
ramp tu(t) PRSI %2
parabola t2u(t) =t S%
n-th power " PN Srﬂ!—l
. —at £ 1
exponential decay e — P
two-sided exponential decay e—altl PRSI a22fs2
_ L
I S
_ L
(1 — at)e at e ﬁ
exponential approach 1—e ot PRI ﬁ
. : L w
sine sin (wt) = T
. £ s
cosine cos (wt) = el
hyperbolic sine sinh (wt) == 2
hyperbolic cosine cosh (wt) =t it
exponentially decaying sine e~ % sin (wt) £ (S+a;g+w2
exponentially decaying cosine e~ cos (wt) £ G +Z;L2a+w2
frequency differentiation tf(¢) P TN —F'(s)
frequency n-th differentiation t" f(¢) =t (=) F™)(s)
L
e
L
e
L
—
ety
é

time differentiation "(t) = %f(t) sF(s) — f(0)
time 2nd differentiation @) = :Téf(t) s2F(s) — sf(0) — f'(0)
time n-th differentiation Mm@ = (;% (t) sPE(s) —s"Lf(0) — ... — f(n=1)(0)
time integration fg f(r)dr = (ux* f)(¢) %F(s)
frequency integration %f(t) [ F(u)du
time inverse @) F(S);f_l
—1 -2 —n
time differentiation () PRI % + fsin,(o) + fs?_(?) +...+ ff«))




