
Laplace z Fourier

f(t) 7→ F (s) =
∞∫
0

f(t)e−stdt xn 7→ X(z) =
∞∑
0

xnz−n f(t) 7→ F (ω) = 1√
2π

∞∫
−∞

f(t)e−iωtdt

f(t) = 1
2π

u+i∞∫
u−i∞

F (s)estdt 7→ F (s) xn = 1
2πi

∮
|z|=R

X(z)zn−1 7→ X(z) f(t) = 1√
2π

∞∫
−∞

F (ω)eiωtdt 7→ F (ω)

tkf(t) 7→ (−1)kF (k)(s) n(n + 1)..(n + k − 1)xn 7→ (−z)kX(k)(z) tkf(t) 7→ ikF (k)(ω)
f (k)(t) 7→ skF (s)− sk−1f(0)− ..− f (k−1)(0) xn+k 7→ zkX(z)− zkx0 − ..− zxk−1 f (k)(t) 7→ (iω)kF (ω)

t∫
0

f 7→ 1
sF (s) χ(n≥k)xn−k 7→ z−kX(z)

t∫
−∞

f 7→ F (ω)
iω ha F (0) = 0

f(ct) 7→ 1
cF (s/c) cnxn 7→ X(z/c) f(ct) 7→ 1

cF (ω/c)
f(t− c)χ(t≥c) 7→ e−csF (s) χ(n≥k)xn−k 7→ z−kX(z) f(t− c) 7→ e−icωF (ω)

ectf(t) 7→ F (s− c) eictf(t) 7→ F (ω − c)
lim

s→∞
sF (s) = f(0) lim

|z|→∞
X(z) = x0

lim
s→0

sF (s) = lim
t→∞

f(t) lim
z→1

(z − 1)X(z) = lim xn

N∑
0

cntn + o(tN ) 7→
N∑
0

cnn!s−n−1 + o(s−N−1)

f ∗ g 7→ F (s)G(s) xn ∗ yn 7→ X(z)Y (z) f ∗ g 7→ F (ω)G(ω)/
√

2π

1 7→ 1/s 1 7→ z
z−1 1 7→

√
2πδ

tn 7→ n!s−n−1 an 7→ z/(z − a) tn 7→
√

2πinδ(n)

eat 7→ 1/(s− a) eiat 7→
√

2πδ(ω + c)
sin(at) 7→ a/(s2 + a2) sin(an) 7→ z sin(a)/(z2 − 2z cos(a) + 1) sin(at) 7→ i

√
π/2(δ(ω + a)− δ(ω − a))

cos(at) 7→ s/(s2 + a2) sin(an) 7→ (z2 − z cos(a))/(z2 − 2z cos(a) + 1) sin(at) 7→
√

π/2(δ(ω + a) + δ(ω − a))
sinh(at) 7→ a/(s2 − a2) sinh(an) 7→ z sinh(a)/(z2 − 2z cosh(a) + 1)
cosh(at) 7→ s/(s2 − a2) sinh(an) 7→ (z2 − z cosh(a)) sinh(a)/(z2 − 2z cosh(a) + 1)

sgn(x) 7→ −i
√

2/πP (1/t)
χ(c,∞) 7→ e−cs/s χ(n≥k) 7→ z1−k/(z − 1) χ(0,∞) 7→ −i/

√
2π1/(t− i · 0)


