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1. (a) Man ser att det finns N = 5 sampel/period.

x(t) = cos(wt) — samplas — z[n] = cos(wnT') = cos(2n)

2r 27
Q: Tzizi
TN T S
1
Jo = 7 = 800 Hz
Q 2
w:T:Q~fs:§~800:3207r:27r~160rad/s

(b) Insignal till hy #r z[n] = d[n] + d[n — 1] — d[n — 2]
hi[n] = u[n] — u[n — 3] = 6[n] + é[n — 1] + o[n — 2]
Superposition ger utsignal fran hq: y1[n] = hi[n]+hi[n—1]—hi[n—2]
ho fordréjer signalen ett steg:
y[n] = ya[n] = yai[n — 1] = hafn — 1]+ ha[n — 2] — ha[n — 3]

Vilket ger
n 0123 |4|5 |6
hiln—=1] |01 |11 |01]0/|0
hiln—=2] |00 |11 |1]0/|0
—hin=3 10|00 |-1|-1]|-1
Summera | - | - |- | - | - | - | -
yn o(1|2]1]0|-1]|0

y[n] = ya[n] = 6[n — 1] + 28[n — 2] + §[n — 3] — d[n — 5]

Alternativ 16sning;:

Y(2) = X(2)H (2)Hy(2) = (A1 + 27 =271+ 2 4278 =0

=(1+ D R B 2—4)2—1
z

-1 +22,72 +273 . 275

Invers z-transform ger y[n] enligt ovan.
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2. Berdkna systemets stegsvar. Impulssvaret ar

h[n] = (0.5)"u[n — 1] = 0.5(0.5)" tu[n — 1]

z-transform ger H(z) = 0.5z ' %= = 25 Insignal z[n] = u[n] med

z-transform X (z) = —%5. Utsignalens z-transform &r

z0.5 0.5
V(&) = XEHE) = o355 = GoDG —05)

PBU av Y2

0.5 A B

(z—1)(z—0.5) z—1+z—0.5
0.5=A(*—0.5)+B(z—1)

ger
2Y: 05=-054—-B
z': 0=A+B med losningen: A=-B=1

z z
V()= ——— —
z—1 2z-0.5

Invers z-transform ger

y[n] = u[n] — 0.5"u[n] = (1 — 0.5™)u[n]
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;W

J %,

H(jw) =
o) = Gayps 4

z(t) = z:l ﬁ cos ((2n — 1w, t)

Studera frekvenserna w = w,, 3w,, bw, ( de tre forsta # 0 )

W= Wt H(jwo):ﬁzl med |H|=1ocharg{H} =0
w=3wo: H(jdw,) = —9j?3+1 = —8@3’3

|H| = \/6?1? = \/% och arg{H} =90°-159.4°= -69.4°
w="5wo: H(jbwo) = 725?3‘5“ = 7235%;‘5

|H| = ﬁ = J% och arg{ H}=90°-168.2°= -78.2°

Systemets paverkan pa insignalen ger utsignalens amplitud och fas fér de
sokta frekvenserna.

n| w A, ©n
T w, T =920 0°
2 - - -
20 3~ o
3 3w0 52 ° \/? ~ 0.28 -69.4
4 - - -
20 5 ~ o
9 | dwo | 57 - ooz 0.050 | -78.2
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Wy, = 107 rad/s

ws = 4wy,
k= 27(0.4) rad/
wy = o ws = 2m(0.4) rad/s
Rz 27(0.45) rad/
wp = o ws = 2m(0.45) rad/s
Ws
wy —wy = (kg — kl)ﬁ
—wy)N
hy — hy = 27 WON g
Ws
N> 10wy _ 10-4- 107 4000
w2 — W1 27T(045 - 040)
2
Sampelintervall T' = il
Ws
2
Langd pa insamlad signal, ty > T - N = ﬁ -4000 = 200 s
™
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5. Diff.ekv.
dyt) | Pyt) | dy(t)
4 2 = .
prE +3 72 + dar +2y(t) = 3x(t)
Laplacetransformera

Y (s) (s® + 3s% + 45 4+ 2) = 3X ()
Overforingsfunktion

Y (s) 3
X(s) s3+3s2+4s+2

Berikna impulssvar h(t) = L~71{H(s)}. Stk poler.
Vi ser ’direkt’ att s = —1 &r en pol.

Faktorisera nimnaren: s + 3s? + 4s + 2 = (s + 1)(s® + as + b).

S6k a och b.

(s +1)(s*> +as+0)

=3 +3s2+4s5+2

Vi ser att b = 2 som ger a = 2. Sok poler fran s% +2s +2 = 0.

2 +as®+bs+s>+as+b
s+ (a+1)s* + (a+b)s+b=

s12 = —1++1—-2 = —1=+j. Komplexa poler. Behall andragradspoly-

nomet. PBU.

3 A Bs+C

H(s) = =

(s+1)(s2+2s+2) s+1+32—|—23—|—2

3=A(s*+25+2)+ (s+1)(Bs+C) =
= A(s* +25+2)+ Bs’+s(B+C)+C

s9: 3=24+4C
st: 0=24+B+C

s2: 0=A+B med 16sning A =3 |

3 3s+3

H(s) = = (kvadratkomplettera)

s+1 s2+25+2

_3 1 s+1
CT\s+L (s+1)241

Invers Laplacetransform ger impulssvaret

h(t) = 3e~t(1 — cos(t))u(t)

B=C=-3



