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1. (a) (i) Grundvinkelfrekvens w, = 2% = 2% =T [rad/s]
(ii) =(t) en jamn signal = b, = 0 (sin(-) &r en udda signal)
(iii) Signalens medelvérde:
ap =4 [Ta(t)dt ={T =10} = & .2. 58 =4
(iv) a, kan beriknas eller tas fran Beta-tabellen
Ap = %# forn=1,3,5,7,--- 6vriga a, = 0.

(b) Lat (N, n, k heltal)

4 4
x1[n] = cos (;n> med ; = ?ﬁ
3m 3m
x2[n] = cos <4n> med 9 = v
4 4 4
xi[n + Ni] = cos <g(n + N1)> = cos (gn + ;TN1>
3 3 3
xa[n + N3] = cos —W(n + N3) | = cos T+ —WNQ
4 4 4
Signalerna x1[n| och x2[n] periodiska om
4
?T(Nl:]{}l-Qﬂ' ??TWNQZICQ'QT(
ki2m-9 9 ko2m-4  8ko
YT 2" S 3

De bada signalerna fundamentala perioder fas for ky = 2 och
ko = 3. Alltsa N1 = 9 och Ny = 8.
Gemensam fundamental period &r N = N; - Ny =9-8 =72 1

! 1[n] hinner med 8 perioder och z2[n] 9 perioder inom [n,n 4 NJ.
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z[n] = (—0.6)" u[n]
y[n] = 2(0.2" — (=0.6)")uln]  z-transformera

1
X = g6
2 2
Y = — =
() = 1031 T3 067
21406271 —1402271) 2-0.8271
 (1-0.2271)(1+06271)  (1-0.2271)(1+0.6271)
H(z) = Y(z)  16z27'(1406z71) 16271
TTXE T 102 0)(1+062 1) 1-02:1
1.6
H =
(2) = =02
Vidare

Y(2) (102271 = X(2)1.6271
Invers z-transform ger differensekvation

y[n] —0.2y[n —1] = 1.6 x[n — 1]
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3. Stegsvar y(t) = 0.1(2 — e~ (2 cos(10t) + sin(10t)))u(t) .

Laplacetransformera !
2 2(s+5) 10
Y(s)=01[-— - =
() =0 <s (s+5)2+102 (5+5)2+102>

Sl 5w 5[- 5|

7~ N7 N7 N N

2 2s+ 10410
C(s+5)2+ 102>
2(s +10)
(s+5)2+ 102>
s+5)2+10% — s - 10s
s[(s +5)? 4 10?] )

»

» | N

—~

125 1 25
s[(s +5)2 + 102]> T s ((s F5)2 + 102>
Insignal z(t) = u(t) <> X(s) = L. Sambandet Y (s) = X (s)H(s) ger

H(s) = 25 B 25
T 51521102 $2410s+125

Impulssvar h(t) = L71{H(s)} vilket ger

10

h(t) = L1 {2.5 IR

} = 2.5¢ " sin(10t) u(t)
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4. Antal sampel N = 8 och z[n] =[1,0,1,0,1,2,1,0].
fs =200 Hz och f = 50 Hz. Upplosning Af = & = 220 = 25 Ha.
f=b0Hzger k- Af=2-25=50. Alltsa &r k = 2.

Berékna X [k] med k =2 och N = 8 enligt

7 . .
X[2] = Zx[n]e‘j?ﬁ?" = Zx[n]e‘jgn _
n=0 n—0
7
= Zm[n] (cos <§n) — jsin (571))

Berikna varje term i summan dir 2 = nf

n | z[n] Q cos(Q2) | —jsin(Q?) | Delsuma for varje n
0 1 0 1 0 1
1 0 - - - 0
2 1 T -1 0 -1
3 0 - - - 0
4 1 27 1 0 1
50 2 |5-7/2] o0 - j2
6| 1 |6-7/2| -1 0 1
7 0 - - - 0
Summering av alla virden i hoger kolumn ger X[2] = —j2 .
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5. Systemets impulssvar h(t) = Be % u(t) .
Systemets overforingsfunktion &r

B —_—
s+a 1+

e w

H(s) = L{h(t)} =

S
a
Och systemets frekvenssvar

B

H(jw) = H(s)omgo = 15
a

Frekvenssvarets amplitudkarakteristik
B
=
2
V1+(%)

Stabilt system ger a > 0 (pol i VHP samt h(t) — 0 da t — o).
Vid laga frekvenser géller

[H (jw)| =

B
|H(jw)|wso=—=10, dadr d&ven B >0 .
a

Vid w = wy = V3 - 100 rad/s har amplitudforstirkningen halverats

5 1
. . a .
[ H (jw)|w=cw, = 1+ ()2 T 9

a

2|

D& maste /1 + (2)2=2och ()2 =3.

a a

= Y310 _ 100

Vifarazjlg— 73

Vidare &r £ =10 som ger B = 10-a = 1000 .



