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FOURIERTRANSFORMEN

* Fouriertransformen till x(1):

- Jifr. fourierserie:
}'{x(t)}:X(a)):jx(t)e—fwfdt < gt >

Cv == [x(e /'d

oo T .
+ Inversa fouriertransformen till X(w):
Jfr. fourierserie:
o jot o '
F X (o) j X(@e do| (. $ g, ehor
k=—oo

e Existensvillkor: | Z {x(t)}3 om Hx )| dt <o
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Frekvensegenskap hos signal

e 1 X
+ Frekvensspektrum, X(w): = t
7-O
T, ' X(w)
X(w)=e 2 T, sinc(a;TO) = | X(w) e’ 3% (@) M x( \arg.X (@)
T ol
| Re
Amplitudspektrum, X(w): Fasspektrum, arg X(w):
Ty \X(w)\ =T, .Sinc[az)—%J rl frg X(w) = _aé'TO ()

wy, 20, 3w, ®
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Fouriertransform till distribution

+ Utoka klassen av fouriertransformerbara funktioner
(fouriertransform till begransad, ej absolutintegrerbar signal):

Lat g(t) utgéra en snabbt avtagande (och mycket snall)
fouriertransformerbar testfunktion.

Den distribution X som da uppfyller sambandet

TX(/z)g(/l) di = ]ox(/z)e(/z) dA

definieras som fouriertransformen till distributionen x.
(aven G(A) = F{g(t)} ar en snabbt avtagande och mycket snall testfunktion)

Wﬁ 4 & 5 - Fouriertransformanalys 4
I

Energispektrum

+ Lat x(t) vara en reellvard spanning (eller strém) som laggs
dver (gar genom) en resistans pa 1Q.

Energiinnehalleti x(t) arda W = [ x*(t)at

+ Parsevals formel galler generellt for komplexvard
fouriertransformerbar signal x() :

Signalenergin W = T‘x(t)‘zdt = —T‘X(a))‘zda}

X(a))2 . _Energispektrum
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SYSTEMANALYS

Enerqifritt LTI-system -
ht) —— y(t)=(xxh)t)= [x(2)h(t-7)dT

x(1)

V(@)=F )= = = X(@)H(0)

s Frekvensfunktion:  H(®)=7 {h(t)} =|H(o)| g/2r0M)

o Amplitudkaraktaristik: |H(w)

o Faskaraktaristik: arg H(w)
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Systemanalys, forts.
V(@) = X(@) - Hw)
argY(w) = arg X(w) + arg H(w)

= a))\ = X(w) @ Energidverfoérings-
funktionen

+ Stationér sinus: |
Insignal:  x(t) = Xsin(w,t+ @) = [W{Xe/(wotw)}

Y(w) = X(0)H(w)

= y(t)=(x=h)(t)= - =Zm|{Xe" " H(am,)|

=X H(w,) sin(wyt + ¢+ arg H(wy))
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Kretsberakningar, linjaira RLMC-nat
(passiva kretselement, fouriertransformerbara kallor)

METODIK, berakna godtycklig natspanning / -strom:

+ , }-{ o/ +
1) et Io(t) —— E(o) lo(@)

it) ] (@)
N Andra +
2) v(t) - V(o)
= beteckningar —
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Kretsberakningar, metodik (forts)

r 5L |c operaor g i LT
3) —T impedanser joC

— Sokt storhets

4 Liketrs .
) Ikstromsteori fouriertransform ( Y(w) )

SOkt storhets tidsuttryck
(y®)=F"{Y(a) })

5) Inverstransformera —>
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Digital kommunikation

Digital signalering med analoga signalvagformer

Basbandsmodulation, § 1 § 0 § 1 § 1 § 0 § 1
Exempel 1: :
_ t
Exempel 2:
_ t
Exempel 3:
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Ex. pa signalpulsformer f6r basbandskanaler:

p(y PO
p(1)=u(t)-u(t-T,) t f

T, b1/T,
[t p(t) [P(®)]
t) = -
" &nc[Tbj //\M///\\\\/ﬂ\vf*\ t f
T, 2T, /2T,

[P(®)]

"Raised cosine”
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Vanligt: hogfrekvent signalerering
(Ex: ADSL, radio- och satellitkommunikation, m.m.)

+ Typiskt analogt kommunikationssystem:

Sandare
s(t
Meddelande | | M| \1oqiration )

A T A

Basbandsiqnaler< Bandpassignaler Kanal

or(t v(t | s(t
L G(w) ¢ (o) DemodulatlonL
Mottagare
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Generell Amplitudmodulering

+ Basbandsignal ( har: meddelandesignalen m(t)):
M(w)

N

+ (Amplitud-)Modulering:

c(t) =barvag (t.ex. c(t) =cos(a,t))
m(t) é s(t) = m(t)-c(t)
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Amplitudmodulering, forts

+ Bandpassignal: S(w) = F {m(t) - c(t)} :é(M*C)(CO)

M.

|
—, W

N

dar  C(o)=.7{cos(a,t)} = 7(5(w+ @)+ 5 (0- a,))

= |S(0)=(M(e+,)+Mo-0,)
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Amplitudmodulering, forts

+ Demodulering + LP-filter:

d(t) = c(t) = cos(w,t)
S(f) =s(t) +brus é V) =s()-dt) | b e | D= ;m(t)
) = ;M(w) o

Idealt LP—fiIter\ V(o

N




