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Repition
CTFT
x:]R—>C,/ lx(£)|dt < oo
X(jew) :/ x(t)e @t w € R
Egnenskaper:

o y(t) = h(t) *x = Y(jw) = H(jew) - X(ju)
o 2() = ¥ (t) = Z(jw) = jwX(je)

o z(t) = x(t —ty) = Z(jw) = e ¥ X (jw)
Plancharels formel
[ee] 1 o0 .
[ @Pat= o [ jx(w)Pde

Energin av en signal
(e )
xi= / Ix(£)[2dt
—00
Tva signaler x1 och x; dr ndra om
int®|x1(t) — xz(t)|2dt

dr liten. Formel (1) kallas energi avstand.

Planchel
1 e . .
E(v,x) = o [ 1Xi(jw) = X (jw) Pdeo
I denna kurs: ldgpass filter y = h * x

H(jw) = 0, || > wo
Y(jew) = H(jw) - X(jeo) = 0,¥|ew| > wo

(1)



Specialfall

H(jw) = 1, |w| < wy h() = sin(wot)
0, ovrigt t

Vill jmféra:
Eloy) = [ ) =yt = o [ [X(jw) = H(je) X jeo) P

—00

_1 e V2
= o X(i0) P

w|>wy
Miter bortfiltrerad del.
Ex Fix € > 0,x(t) = e 'u(t) Bestim minimalt wy > 0 s4 att
E (x/ xbortfilltrerat) <e

Lagpassfiltrera
. 1/ ‘w| < wp
H(jw) {

Losning: Bestimm wy > 0 s.a
1 N

— X(jw)|"dw < €
27 fron, X))

1 1
2n '/|W|Zwo 1o g2 Jamn funktion
Cyp— 1 o 1

= p [arctan((u)]wo = — (g — arctan(wo)) <e€

—aw
7T wo 1+(U2

Bestam minimalt wy sé att detta uppfylls

CTFS
Krav
x:R—=Cx(t+T)=x(t),Vt€R
/OT Ix(£)|dt < oo
Definition
ck(x) = %/()Tx(t)e*jwktdt, wy = 2—7;,](

Egenskaper
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LECTURE NOTES 3

e y=hxx,xT — periodisk — c;(y) = H(jwy) - x¢(x),V

* z(t) =x'(t) = ck(2) = jewer(x)

o z(t) = x(t — ty) — cx(z) = e /Ulogy(x)

Parsevals formel
e 2 = 2
7L x®Pd = ¥ )] @)
T Jo k=—00
Exempel
1,0<t<1
e Berdkna ¢, om x(t) = dar x(t +2) = x(1)Vt,—
11 <t<2
T=2
® Losning

- l/zx(t) e lwrt gy — {wy =k} = 1 (/1 1-eimktgy 4 /2(_1) .ef”ktdt>
2 Jo 5 A 1

_1 — e Jmkt l+ _ ikt 2
2 jk ] jk
1 (_e—jnk+1+e—jnk2 e ]nk) 1 (2 26—]7'[]{)
2jmk

- 2jrtk

1, 4 JO kjamn (k #0)
Jnk(l (1))_{ k udda (k # 0)

]nk’

Beridkna dven cg(x)

1 2
co(x) = 7/ x(t)dt =0
2 Jo
Slutligen
0, k jamn
cx(x)
]nk’ k udda
Parseval

x(H)P=1,0<t<2

1 / 4 4
) | dt =1 — parseval Z —55 =2 Z 5
2  dda 70K K udda k>0 70K
+1—271 el ol

8 = (2m+1)2 1 9 25 49



Exempel 2

¢ Antagattx : R — C &r 2-periodisk. pa formen ... Vacker bild pi

grafen av x hir ... Berdkna

Y ()R

k=—o0

Den vackra bilden ger T = 2, wy = ZT”k =tk

e (Observera
1 1 .
ek (x) 2% = §|7Tk€k(x)|2 = —ljwk-c(x)]

En till vacker bild hiir, fortfarande ingen ritplatta
Parseval:

= c(x")

YRl = % ¥ lal)P = [ WP

k=—o0

1 1/2 p
= - 4dt =2
2/_1/2

Exempel 3

¢ LTI-system

0, |w|l>1

y=hxx, H(jw) = {

Om x(t) = Y32 3¢/ vad blir y= 27r-periodisk

* LOsning:
27tk
ck(y) = Hljwe)er(x), wp = =0k
) 0,k#0
H(jwi) = H(jk) = {1 L = aly) = {

1—|w|, |w] <1
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Foreldsaren ritade faktiskt en bild, men
har inte ritplattan med mig
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