
LUNDS TEKNISKA HÖGSKOLA
MATEMATIK

FORMELBLAD
SYSTEM OCH
TRANSFORMER

θ(t) =

{
1 t > 0
0 t < 0

Fourierserier:

(1)


f(t) =

+∞∑
k=−∞

ck(f)eikΩt

ck(f) =
1

T

∫
period

f(t)e−ikΩt dt

, ΩT = 2π

(2) ck(f
′) = ikΩck(f) (distributionsderivata)

Parsevals formel:

(3)
1

T

∫
period

f(t)g(t) dt =
+∞∑

k=−∞

ck(f)ck(g)

Fouriertransformer:

(4) Ff(ω) = f̂(ω) = F (ω) =

∫ +∞

−∞
e−iωtf(t) dt

(5) f(t) = (F−1F )(t) =
1

2π

∫ +∞

−∞
eiωtF (ω) dω

Parsevals formel:

(6)
∫ +∞

−∞
f(t)g(t) dt =

1

2π

∫ +∞

−∞
F (ω)G(ω) dω
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F7−→

(7) λf(t) + µg(t) λF (ω) + µG(ω)

(8) f(at)
1

|a|
F
(ω
a

)
(9) f(t− t0) e−it0ωF (ω)

(10) eiω0tf(t) F (ω − ω0)

(11) f ′(t) iωF (ω)

(12) tf(t) i
d

dω
F (ω)

(13) f ∗ g(t) F (ω)G(ω)

(14) δ(t) 1

(15) 1 2πδ(ω)

(16) e−tθ(t)
1

1 + iω

(17) e−|t|
2

1 + ω2

(18)
1

1 + t2
πe−|ω|

(19) e−t
2 √

πe−ω
2/4

(20) θ(t+ a)− θ(t− a) 2
sin aω

ω

Laplacetransformer:

(21) Lf(s) = LIIf(s) =

∫ +∞

−∞
e−stf(t) dt, α < Re s < β, s = σ + iω

(22) Ff(ω) = LIIf(iω)
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(23) LIf = LII(fθ)

LII7−→

(24) λf(t) + µg(t) λF (s) + µG(s)

(25) f(at)
1

|a|
F
(s
a

)
, a reellt

(26) f(t− t0) e−t0sF (s)

(27) eatf(t) F (s− a)

(28) f ′(t) sF (s)

(29) tf(t) − d

ds
F (s)

(30) f ∗ g(t) F (s)G(s)

(31) f ′(t)θ(t) sLII(fθ)(s)− f(0)

(32) δ(t) 1

(33) θ(t)
1

s
, σ > 0

(34) θ(t)− 1 = −θ(−t) 1

s
, σ < 0

(35) tkθ(t)
k!

sk+1
, σ > 0

(36) sin(bt) θ(t)
b

s2 + b2
, σ > 0, b reellt

(37) cos(bt) θ(t)
s

s2 + b2
, σ > 0, b reellt

(38) e−t
2 √

πes
2/4
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(39) h(t) = CetABθ(t) +Dδ(t)

(40) H(s) = C(sI − A)−1B +D

Distributioner:

(41)
dθa
dt

= δa

(42) f(t)δa(t) = f(a)δa(t)

(43) f(t)δ′a(t) = f(a)δ′a(t)− f ′(a)δa(t)

Invers Laplacetransformation

Om f(t) har den rationella funktionen F (s) som Laplacetransform så är

(44) f(t) =


∑

Re s<σ

Res(estF (s)), t > 0

−
∑

Re s>σ

Res(estF (s)), t < 0

Residyregler

1. Om f(z) = (z − a)−Ng(z) så är Res
z=a

f(z) =
g(N−1)(a)

(N − 1)!

2. Om f(z) = (z − a)−Ng(z) och g(z) =
∞∑
k=0

ck(z − a)k så är Res
z=a

f(z) = cN−1

3. Res
z=a

f(z) = lim
z→a

(z − a)f(z)

4. Res
z=a

f1(z)

f2(z)
=
f1(a)

f ′2(a)
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