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¢ Continouse time fourie transfrom
* Rep + Continouse time fuirie series

* Energi + Rep

Repition

x:R—> C,/ |x(t)|dt < oo

oo

Sa defineras dess fourie transform X(jw) = / x(H)e ¥ w e R

—00

Kan referera till w som frekvens

Egenskaper for fourie transfrom

X =w1x1 +axy, = X =a1X7 +aXp

X bestdms entydligt av x. Om [ |X(jw)|dw < oo s& géller

1 o0 .
= — i jwt
x(t) P /—infty X(jw)e!*t dw,Vt € R

Viktiga transformer
s y=hxx <= Y=H-X
* z(t) = x(t—ty) = Z(jw) = e X (jw)

o x(t)=t"-eu(t),a >0 <— X(jw) = (E;i;i]))‘n

Exempel

e Stabilt LTI-system y = h * x. Antag att
x(t) = e 2u(t)

ger
y(t) = 2te 3tu(t)

Om x(t) = e~ u(t) Vad blir y?



® Losning:

Y(jw) = H(jw) - X(jw)

I vart fall: X(jw) =

2+ jw
; : Y(jw) _ Btjw)
2+ jw 3+ jw—1 ( 1 1 > ’ ’
=2 s =2 =2 -~ =H —H
(3 + jw)? (3 + jw)? 3tjw  (3+jw)? 1(jew) = H(jeo)
Bestdm h
H= 2(H1 — Hz) —h = Z(hl —]/12)
ho=etu(t),(3,n=1,a=3)
hy = te 3tu(t),(3,n =2,a = 3)
h(t) = 2e73(1 — t)u(t)
Om nu

x(t) = e 2tu(t) —» X(jw) = 37w

Y (jw) = H(jw) - 3+1],w e +2].w)2 € +2].w)3 = Y1 (jw) — Ya(jw)
—y(t) = ya(t) —ya(t)
y(t) = 2te3tu(t)
ya(t) = t2e3u(t), (3,n = 3,a = 3)
t

—y(t) = 2t73u(t) — tPe—3tu(t) = te (2 — t)u(t)

Fourieserier

Stabilt LTI-system y = h * x
/ Ih()|dt < oo
—infty

OBS: Om x &r T-periodisk alltsd x(t + T) = x(t),Vt € R. sé blir ocksa
utsignalen T-periodisk.

(9]

y(t—T) = / W(T)x(t+ T — T)dt = / h(t)x(t — T)dt = (hxx)(t) = y(t)
Kom ihag x.,(t) = /" — y(t) = H(jw)xw(t).
Xy T-periodisk <= w = wy = Z—;I,k,k heltal

X (t+T) = J Ok T) — it . pfrT — pfrt — x (f)
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LECTURE NOTES 3

Defintion: Om x : R — C T-periodisk och

T
/ lx(£)|dt < oo
0
s& ddefineras dess fourierseriekoeff (cx) enligt
1 /T : 27tk
I —Jwit - -
cr(x) T /0 x(t)e dt, wy T

Egenskaper
* x = wyxy + apxp(xq, xp T-periodiska) — cx(x) = ajcr(xq) +
aocy(x2)-

¢ x bestaimms entydligt av c. Explicit:

Y ol <o = x(t)= ) cr(x)el vt € R

k=—0o0 k=—o0
Exempel
- x(t) = cos(2t) Vad ér ¢;? [T = 7]

- Losning: Alternativ 1

1 7 2 1 (71, - :
cr(x) = E/o cos(2t)e‘1¥tdt = E/o E(ezft + 72ty o2k gt

1 / 2t g . L / T 2 gy —
0 0

21 21
1 [ e2ita-k0 17" 1 [—e—i2t+0) ]
T 27 |2j(1=k) L, 2m | 204k |,
1 1-1
:E(m)zolk#l,—l

c1(x) =1/2,c1(x)1/2

0,k #£1,—1
ck(x) =
1/2,k=1,-1

x(t) = c_q(x) - 1 o (x) - 1! = S (e + o) = cos2t

NI~

Alternative 2:

1., 1 , ,
x(t) = Eeﬂt + Eeﬂzt = c_q1(x)e/1" 4 ¢ (x)e/!

Exempel: Bestimm ¢ om x(t) = sint + cos3t

1/2j,k =1
x(8) = g (¢ —e ) 5 (e e o(x) = 4 V2=
A 1/2,K = +3

0



Fundamentalt samband

Om x dr T-periodisk sé galler,

. 27tk
Ce(y) = Hjoo)ox (), o = 2=

Exempel
Antag

1 &1
x(t) = 5 + 1<Z:1 k—zcoskt

H(jw) (1-2[w)", |w| < 1/2
w) =
/ 0, ovrigt

Bestdm y. Losning [T = 2m.wy = k]

ity ok
c(y) = H(jwy) - cx(x) {Co(x)—1/2,k—0

= ]kt = —
Sy = Y alye = v

k=—o00
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