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Lastnosti Fourierjeve transformacije

Linearnost

Flafi)+B9(1) =a Fw) + Gw)
Premik

F (f(t- ty)) = F(w)e “'0

F ' (F(w - wp)) = f(t)e!0
Modulacija

f(t) = g(t) * cos(wo t) = g(t) *[ J ("0 + 70 )]

F(w) = ;—[G(a) + wg) + G(w — wg)]

f(t) = g(t) * sin(wo t) = g(t) *[ é (0t gmIe0t)

F(@) = 1[G+ wo) - Gw - wo)]

Lastnosti odvoda

F(L10) - (o) F(w)

Odvodi v tockah nezveznosti
L ey = 8(t = t0) [F(to) ~ 1 (o))

Ker velja F(ad(t-ty)) = a e‘j‘*’to, sledi:

F (T2 limty) = € 0L (to) ~ 1 (to)]

Naloga 1:

Naloga:
|zraunaj kompleksni spekter ter spekter amplitudne in mo&nostne gostote za signal
podan na sliki:
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o Signal:

Plot[f[t], {t, -2.0, 2.0}, PlotRange - All, Filling - Axis]

1.0

0.5+

-0.5

t+2 -2=sts<-1

cre . -t -1s<stzs1
[e_1 := t-2 1ls<sts<2
0 True

o Fourierjeva transformacija (z odvajanjem)

d? £ (t)

= 8 (t+2)[1-0]+6 (£+1)[-1-17]+
dt?2

S (t-1)[1+1]+6 (£t -2)[0-1]

d? £ (t)

=65(t+2)-26(t+1) +26(t-1) -6(t -2)
dt?

IzraCunamo F.t. leve in desne strani:

(Jw)2F (0) = (€3 -2e¥ + 273 - e732¢)

1 . . . .
F (w) = - — (ejz"’ -2e?+2e77% - e'Jz“’)
w

o Spekter amplitudne gostote

Pomagamo si s pravilom :

2 . . . :
-—sin(z) = el*-eJ* ALI 2cos(z) = e)* +e 7?
J
1 4
F(w) =-— |-—sin(2w) + — sin (w)
w2 \ 3 J
2
F (w) = Sy (sin(2w) - 2 sin (w))
w
2
| F (w) | = — sin(2 w) - 2 sin (w)
w

o Spekter mocnostne gostote

'

| F (w) |? = — (sin(2w) -2sin (w))?
w
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Naloga 2:

Naloga:
lzraCunaj kompleksni spekter ter spekter amplitudne in moc€nostne gostote za signal
podan na sliki:

o Signal:

Plot[f[t], {t, -2.0, 2.0}, PlotRange - All, Filling - Axis]

20
U

1.5
1.0 -

0.5

2xt+4 -2<t=<-1

[t ] := 2 -1<t=<1
- Tl -2%xt+4 1lstz<2
0 True

o Fourierjeva transformacija (z odvajanjem)

d? £ (t)
dt?
5(t-1)[-2-0]1+6 (E-2)[0- (-2)]

= 6 (t+2)[2-0]+6 (E+1)[0-2] +

d? £ (t)

=2 (6(t+2) -6(t+1)-6(t-1) +6(t-2))
dt?

Izracunamo F.t. leve in desne strani:

(J)2F (w) =2 (eI - eI - e 3% + 7320

2 . : : :
F (w) = - = (32 + @732 - @3 - e739)
o Spekter amplitudne gostote

Pomagamo si s pravilom :
2

—-—sin(z) = el? —e % ALT 2cos(z) = el +e 97
J
2
F (w) = Sy (2 cos(2w) - 2cos (w))
w
4
F (w) = - (cos (2 w) - cos (w))

w
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