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Ar systemet linjért? Test:

Insignal Utsignal
z1(1) yi(t) = [ i(r)dr
(1) ya(t) = [ wa(7)dr
w(t) = azi(t) + baa(t) | y(t) = [ a(r)dr =

Ja. Systemet ar linjart!

b) z(t) = Asin(wt). Sampling ger t = nT och z[n] = Asin(wnT)
eller z[n] = Asin(nwT). Da ar Q = wT.
Sampelintervallet T' = 200 us.
(i) @ =wl =10007-200-10° =027 =L =47

s 2w
5
(ii) En period = 27. Sampel/period: N = 2% = 10.
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2. H(z) = 2 = 21%112_1. Impulssvar h[n] = Z7H{H(2)} = 2a™u[n].

(a) Faltning

k=0 k=0
y[0] = h[0Ju[~1] = 0
y[1] = h[0]u[0] + h[1]u[—1] = 2a° = 2
y[2] = h[0]u[l] + A[1]u[0] + R[2]u[—1] =2+ 2a

y[2] =2+ 2a = 3.2 ger 2a = 1.2 och a = 0.6.
(Pol innanfér EC, Stabilt!))

(b)

z[n] = u[n — 1] och X(2) = Z{z[n]} = .
Y(2) = H(z)X(z) = = - (z—1)2(z—a) _

—{PBU}—Z[ B, C ]

z—1 z—a
2=B(z—a)+C(z—-1)
z=1=2=DB(1-0.6) och B=5
z=a=2=C(06-1)och C=-5

Y@):5(zi1_z—%ﬁ>

yln] = Z27HY (2)} = 5(1 — 0.6")u[n]
Kontroll
y[2] = 5(1 - 0.6°) =3.2 Ok

1 z—1

(Alternativa 16sningsvigar finns.)
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3. Kausalt system ty h(t) =0 for ¢ < 0.

Laplacetransformera.

h(t) = (8 — e M)u(t)
5 8(s+4) —5s 35+ 32

H(S):E{h(t)}:§_8+4: 5(s+4) _5(5+4)

Berikna utsignalen y(t) da insignalen ar

2(t) = e Sut),  X(s) = L{a(t)} = Si8
Utsignalens transform
3s + 32
Y(s) = H)X(s) = S s = (PBU} =
A B C

:§+8+4+8+8

3s+32=A(s+4)(s+8)+ Bs(s+8)+ Cs(s+4)

s=0=>32=4-4-8=A=1

s:—4:>—12+32:B(—4)-4:>B:_Z
1
s=-8=-20+32=C(-8)(-4) = C =,
1 5 1 1 1
Y(s)= 2 _ 2. 1
) =3 -1 357271 558

(5p)
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_ 27

4. (a) Periodtid T' ger grundvinkelfrekvens w, = 7%

Jamfor Fig. 1 i tesen med figur i Beta, Special Fourier Series . Vi
ser att top-till-top vardet h = 2, a = 1, period T = 2L samt att vart
medelvérdet dr noll (konstanta termen framfor summan). @ = 1 ger
alla sin(nma) = 0 och 1 — cos(nma) = 2 for udda n och lika med noll
for jamna n.

Teckna Fourierserien for insignalen

8 = 1 n2m 8 = 1
:c(t):—ﬁ Z 3 cos Tt =3 Z ﬁcos(nwot) :
n=1,3,5, n=1,3,5,
Teckna H (jw) da w, = 2% Gor berdkningar for w = w,, 3w, och 5w,.
i

H(jw) =
Ue) = Gy e 11
H(jwo) = = = 1, [H(jwo)| = 1, arg{H (jw,} = @1 = 0
. 13 13
H(j3w,) = 794}73‘3+1 = 78]+j3
3

[H (j3w,)| = \/éﬂ =3
arg{H(j3w,} = p3 = 90° — 159.4° = —69.4°

. i5 i5
H(j5wo) = —25ij5+1 = 7221+j5

; __ 5 ____5
12 (55wo)l = =635 = Joor
arg{H(jbw,} = 5 = 90° — 168.2° = —78.2°

Berdkna amplitud och fasforindring vid aktuella frekvenser.

An = = HGnwo)l, - on = arg{H(jnwo)
n | A, ©n
1| -5 0°
31-% g.% —69.4°
5| =295 ey | —78:2°

! Beta version 6:1, se kap 13.1.3 och signal (3)



SSY042/043 2023-08-25

T

Z2

3

T4

Ts5

Svar

Notera. N = 4 for alla x;[n]. Da maste d&ven X[k] ha N = 4.
Uteslut X;, och X, med N = 5.

Testa med att berdkna X[0] = Zg:_ol x[n].

SN Lan] =1 = X[0] =1 ger ¢,d, g Ok.

Aven X[1]=X[2]=X[3]=1+0+0+0=1.

Alltsa z1[n] < Xg[k].

('Impuls’ ger bidrag vid ’alla’ frekvenser)

: 271:/;01 x2[n] = X[0] = 0. Stdmmer med z2[n] <> X4[k].
(Signalens medelvirde (X[0]) &r noll.)

: SN agn] = X[0] = 2. Stammer med x3[n] ¢ Xf[k].

: 27]:[:_01 x4[n] = X[0] =1 ¢, g mojliga.
OBS! z4[n] en konstants signal. X [k] # 0 endast for k£ = 0.
Alltsa x4[n] < X [k].

: SN Las[n] = X[0] = 1. Stémmer med ¢,d, g men endast g
kvar.

Notera: x5[n| en fordréjd impuls (x1[n]).

Daborde |DFT{x1[n]}| = |DFT{x5[n]}| vilket stdmmer pa X [k]|
och Xg4[k].

Alltsa x5[n] < X4[k].

Signal DFT
z1[n] Xalk]
x2[n) XalK]
3n] Xylk]
x4[n) X [K]
5n] Xylk]




