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Tidskontinuerlig fouriertransform

Krav pa signalen x(t) :
* Absolutintegrerbar: ﬂx(t)‘ dt <o
 Andligt antal diskontinuiteter.

* Begransad variation: J- ‘x dt<oo

—00

Transform: ) . Soekt o (@)
X(C{)) — Lg‘{x(t)} — IX(f) e—ja)tdlL pektrum av x(1):
Inverse transform: N * Amplitudspektrum: ‘X ( )‘

00

x(t):ﬁ"l{X(w)}:%T X(w)e™daw| * Fasspektrum: arg{ X (c)}
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Viktig egenskap: Derivator

Notation: X(w) = . 7{x(t)}
Vi har: —() dljoX()j‘”td
1 har: =77 w) e w
1 (00]
27‘[ X(a))—ef‘"t dw =5 jX(a))]a)ef“’t dw
@)
Resultat: s %x(t)} = jwX (w) 4 )

\

o7 f dk : k
T 1ﬁx(t)} = (jw)"X(w)

Jamfor med
impedanser i

jwmetoden.

&
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Viktig egenskap: Derivator — exempel

Notation: X («)=.7{x(¢)} Vi har: T {% x(t)} = jwX (w)
pxempe: . fEnergifritt:\ M1@) = +l)-)= RC% )
R z(t) d —
+ o—l——— + y(t) = RC— y(e)+ y(e) = x(r)
x(1) C= () | initialtO.
— . | N /| Transform =
. | J jwRCY (@) +Y(a)= X ()
Kapacitans: i{r)= “u by =  (jarRCc+1)¥(a)= X («)
Resistans: x(1)-y(t)=Ri(t) (2) — Y(w) = 1 X (w)
JCRC +1

Transform och inverstransform gors vanligen med en tabell.
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Signaleffekt och signalenergi — Parseval

Signaleffekt: \x(t)\z Signalenergi: j’ \x(t)2 dt

Parsevals relation, TK fouriertransform (specialfall):

j\x it = j C@)dr =2 [ [X(@)e™ deox (1) dr =

27T " =
:%T_wx(w) [x @) arac = [¥(@x (@aw = [Ix (@) a
Energispektrum: | X (w)’
Parsevals relation (generellt): ja(f )b*(f ) dt = %T TA(W)B (W) dw
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Tidsdiskreta fourierserier och -transformer

TD fourierserier
Krav pa signalen x[k]: Periodisk, period K.

0 Kyl
x[k] = KZanejk”QO L Z:x[k]e_janO Q,=271/K,
n=0 0 k=0

TD fouriertransform
Krav pa signalen x[k]: Icke-periodisk. Absolutsummerbar.

= [x(@)ean X(@)= 5 e

Periodisk med period 271t
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Egenskaper hos fourierserieutveckling

Lat x[k] och y[k] vara periodiska signaler med period K, normerad
vinkelfrekvens Q, och fourierseriekoefficienter C, respektive D,..

Signal Fourierseriekoefficient # n
ax[k] + by[k] aC +bD,
x[k - ko] C e /"
x| k] C,
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Utsignal fran ett tidsdiskret LTI-system

Notation: A(Q) = 7 {d[k]} B(Q) = .7 {v[k]
Egenskap: .7 {(a*b)k]} = Z( p)k| e = Z Za[n]b k = nle %
:/m =k—-n Z Z:az[n]b[m]e_"Q roem)
= Za[n]e” Zb[m]e”gm = A( ) (Q)
LTI-system:
x[K] [ hkl Ik = LK
X(Q) H(Q) Y(Q) = X(Q)H(Q)
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Viktig egenskap: Fordrojning — exempel

Notation: X(Q)=.7{xk]}

Vihar:  F{xlk -k} =™ x(Q)

Exempel:

x[k] —>Q

aylk 1] —@ i) D <

/
Energifritt:

y[ k] initialt O.

o

J

Ur figur: ylk] = k] + ay[k - 1]

= ylk]=aylk =1] = Ak
Transformera =
Y(Q)-ae?v(Q)= X (Q)

= (1~ae™)r(Q)=x(Q)
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Mera Parseval

For TK fouriertransform:

For TK fourierserie:

For TD fouriertransform:

For TD fourierserie:

Ty
- [l) ar= Y,
0 0 n=-o

Sl = [lx(@) do

£ S =S

0_1
0 k=0 n=0

Dl’l
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DFT — Diskret fouriertransform

Tidsdiskret sighal med begransad tidsutbredning:

Ak]=0 for kO{o1K,N-1}

Fouriertransform:  x(Q)= ix[k]e‘f"Q = fx[k]e_"m Kont. m. period 27t
k=0

k=—00

L
DFT av lingd L: XL(n):X(ﬁj:N ke ™™ for  n0f0K L1}
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IDFT — Inversen till diskret fouriertransform

L-1 iyt .
IDFT:  x,[k]= %Z XL(n)e]2 Lo x, [k +L]=x,[k] I?elf'ggthed

Forhallande till x[4] :

xL[k] infx[m]e ]277 m 1277 k :fx[m]%ie_jzn(m_k)z — i,)C[k—lL]
n=0 m=0 m=0 n=0 [=—00
\ J
Y

_|L, m=k modL
0, for ovrigt

Om L<N sa far vi overlapp

mellan de olika kopiorna xlk +2n] xlk+n] A xlk] x[k — n]
Detta kallas vikning. [ [ [ I f [ |

Ll L1,
Darfor: Krav L> N a b [ww 8] w5 W L F] [w
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DFT — Periodisk faltning

vigrvanavie:  v@)=x@#(@) - =(n]

Men vi har. W=Adl] = ve)=o [x(e)ula-o)mo
Med DFT: =X, 0 o k=Tl fe-n)
Menockss:  ull=slnl] o vz L3 X, ()i G-
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