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1. (a) Insignal z(t) = 5.0cos(1000t) V. Overféringsfunktion och fre-
kvenssvar &r

R sRC .
(S)_R+$_1+SRC_{S_W}_
B .\ JwRC
=GUw) = " Re

Amplitudpaverkan (w = 1000 rad/s)

. wRC 1000 - 5000 - (1/6) - 1076
G(jw)| = s = — =
V1+ (wRC)2  /1+ (1000 -5000 - (1/6) - 10-6)
=...=0.640

Fasvridning (w = 1000)

arg{G(jw)} = arg{jwRC} — arg{1 + jwRC} = 90° — arctan{wRC'} =
= 90° — arctan{0.8333} = 90° — 39.8° = 50.2°

Utsignal i stationértillstand (w = 1000 rad/s)

y(t) = |G(jw)| - 5.0 cos(wt + arg{Gjw)}) =
= 3.2¢c0s(1000¢ + 50.2°) V

(b) Samplingsfrekvens wy = 2% = 0%7;0 = 1007 rad/s.
Signalvinkelfrekvens hos x1(t) &r w; = 387 rad/s. w; < % be-
tyder ingen aliasing. Aliasing med lika |DFT| uppkommer om
wy = ws —wp = (100 — 38)7 = 627 rad/s. Vinkelrekvensen ws
"viks ner” (aliasing) enligt ws — wy och ger samma |[DFT| som z
med vinkelfrekvens wy. For signal x(t) &r we > % vilket bety-
der aliasing. En samplad reell sinusformad signal ger tva 'toppar’
vid DFT berékningar, en i |X[k]| och den andra i |X[N — k]|

Signalernas fas saknar betydelse da beloppet av DFT studeras.

Svar: wy = 627 rad/s. ‘
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Grundvinkelfrekvens: w, = T

(a) Filter:

h(t) = Sinf::pt) « H(jw) = u(w+wp) —u(w—w,) (Beta F53.)

H(jo)

Figur 1: Idealt lagpassfilter, w, = 0%

w, 16 T 8
P02 297 ~ 2.7
wo 3T 27 3 e

Endast vinkelfrekvenserna w, och 2w, (k = 1,2) passerar H (jw).
2

2
kZ: -sin(k w, t) medwo:T

(¢) Allmiin Fourierserie z(t) = 4 24> pe 1 (Ag cos(k wot)+ By sin(k w, t))
ger med Parsevals formel medeleffekten
~ 2
Po = (%) + 3 S22 (4 + BY).
I stationértillstand géller for utsignalen y(t)
(Ag=0o0ch Ay =0 for k =1,2,3,4,---). Vi far

5= () (7)) -

=1
(1, 1y_3
T 2r) Ar

N [\DM—\
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3. Impulssvar
n+1
plnl = [+ (17 (5) bl =

_ @)”“ uln] + (~1)" (;)M uln] =
-1 (;)"u[n] (1) (;)nu[n] =
(e

z-transform ger o6verféringsfunktionen

Invers z-transform ger differensekvationen

yln] — Juln — 2] = aln)
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4. Impulssvar
h(t) = (e7t — ke 2)u(t)

Laplacetransformera

1 k s+2—k(s+1)

H(S):s+1_s+2_ (s+1)(s+2)

Cs(I-k)+2—-k B
T s+ 1)(s+2) = (PBU} =

Stegsvar y(t) > Y (s). Insignal z(t) = u(t) <> X(s) = 2

Y(s) = ~H(s) = Sg(lsll“l))gi;)k — {PBU} =

1

s

A B C
_§+8+1+8+2

Invers Laplacetransform ger stegsvaret
y(t) = (A+ Be P 4+ Ce 2 u(t)

Notera: y(t) = A =2 da t — oco. Berékna k da A = 2.

s(1—k)+2—-k=A(s+1)(s+2)+Bs(s+2)+Cs(s+1)

siatt s =0
2—k=2A=4=k=-2

Alternativ 16sning

y<t>:/000 h(t)dt:/OOO(e_t—ke_Zt)dt

o0

0

gz—2+1:>k:—2

k k
= |:—€_t+2€_2t:| =04+0—(-145) =2
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5. Insignal z[n] = cos (n), ¥V n med Q = %

Differensekvationen
y[n] = z[n] + x[n — 1] + z[n — 2]

z-transform

Fekvenssvar, lat z = e/
H(eM) =14 e 472 = eI 41 4799 =
) I —jQ )
=9 <1 +2. e*;) = 71+ 2cos(R))

Amplitudpaverkan

of%

. 3
yH(eJQ)|:{Q:%}:1+2cos(%)=1+2. —1+3

Fasvridning

arg{H(e1")} = {2 = T} = arg{e 77 } + arg{(1 + 2 cos(n/6))} =

s

6

Utsignal i stationértillstand
y[n] = |H(e’Y)| cos (Qn + arg{H(ejQ)}) =

:(1+\/§)cos(%n—%)



