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1. (a)(i) Fouriertransformera.

x(t) = cos(wot) — X(jw) =7 (§(w — w,) + 0(w + wy))

T T T
w(t) =rect(T) = u(t + 5) — u(tg) s W(jw) = sm(w2 )
2
; o 1 |
B(1) = w(t) (1) e X(jw) = oW (jw) * X(jw) =
1 . .
= 5 (X((w — wo) + X(j(w +w,)) =
_sin((w —w,)T/2) N sin((w + wo)T/2)
- W — W W+ w,
(ii) Figurer (Férsta positiva nollgenomgang hos W (jw) ér vid w = 2% )
0 W)
1
0 0 /\V/\U V/\V/\
T2 0 TR v 0 .

Figur 1: Tidsfonster w(t) med Fouriertransform W (jw)

X(jw) W(jw)*X(jw)
0 | | 0 VAVA\}/\V/\V V/\\/\U/\V/\V
w, 0 @ wy 0 W,
w w

Figur 2: Fouriertransformerna X (jw)
samt X (jw) = o= W(jw) * X (jw)
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(b) Index k anger vinkelfrekvens kw, samt amplitud pa sinussignal a.
Studera signalernas utseende och deras variation over tid.

FS1: Hoga amplituder vid hoga frekvenser, k = 8...10, = x5(?)
FS2: Hoga amplituder vid mellanhéga frekvenser, k =4...6 ,— z4(t)
FS3: Hoga amplituder vid laga frekvenser, k =1...3 |, — x3(t)
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2. Laplacetransformera g(t) «— G(s).

H(s) =

1
Z(1ot—3 —e ) u(t) =
1
Z 10t—3+3e*2t) u(t)
1
T4 s s+2
1 10s+2 —3s(s+2)+3s 145420
T4 s%(s + 2) 4 \s%(s+2))
5+ 95
__s*5 1 g
$2(s+2) s (5)
1 o 1
Stegsvar ger G(s) = — - H(s) ty insignal x(t) = u(t) +— —.
s s
st5 _ A B 25 15
s(s+2) s s+2 s s5+2

(a) Impulssvar h(t) = L7HH(s)} = (2.5 — 1.5 e *)u(t)
(b) Systemet ej stabilt ty

e Krav att h(t) — 0 da t — oo ej uppfyllt.

e Alla poler till H(s) ligger €] i vinstra halvplanet.
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y[n] = é (z[n] + z[n — 1] + x[n — 2] + z[n — 3] + z[n — 4])

z-transformera

V()= IXE) (L2 b2t ey )
Y(2)

HE=%0)

= é (1 42t g2 8 +z_4)

Studera frekvenssvaret: z = e’*
. 1 . . . .
H(ejﬂ) — g (1 + 6—](2 + 6—]29 + 6—]3(2 + 6—]49) —
_ %6]’29 (ejQQ LI ey 67j2§2) _

_ le_jQQ (1 + 2 ejQ + 67-79 + 2 ejQQ _'_ ej2Q) B
5

2 2 B
1 .
= ge’]m (142 cos(2) + 2 cos(22)) =

4m 6T
z[n] = 1+ 3cos (1_()”) + 2 cos <ﬁn) , Yn .

Frekvenssvar:

Q:O;H@”):%@+2+2%:1

Q—m,Hwﬁy— =0
0= 6—7T; H(ej'%r) == 02472750
10
: : . 4m 6T
Summera de tre bidragen i z[n] vid Q = 0, 0 och 10

6 6T 6
y[n] =1-2-0.2472 cos (l—on -2 1—0) =1-0.494 cos (E(n - 2))
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4. z-transformera

y[n] —0.8y[n — 1] + 0.64 y[n — 2] = z[n] + x[n —1]
Y(2)(1 =082 +0.6427%) = X(2)(1+ 271

och

H(z) = Y (2) _ 14271 _
X(z) 1—-0.827140.64272
224z
—0.824+0.64

H(z) har komplexa poler p;o = 0.4 £ j0.7 med |p; 2| = 0.8. Behall
ndmnarpolynomet och matcha mot féljande z-transformer

2(z — a cos Q)

a" cos(Qn)u[n]

22 — z2acos ) + a?

in 2
a" sin(Qn)u(n] ~a o

22 — z2acos ) + a?

Alltsa: a® = 0.64 ger a = 0.8.

2a cos ) = 0.8 ger cos 2 = 0.5 och Q = 7/3.
Téljaren: z(z + 1) = z(z —acosQ +acosQ + 1) =
2(z —acos) + z(acos 2+ 1) med acos2 = 0.4 och
asinQ = 0.8 %2 = 0.4/3. Det blir

H(2) 2(z — acos ) +lJracosQ zasin )
Z) = . =
22 — z2acos )+ a? asin 22 — z2acos ) + a?
z(z —0.4) 1.4 20.4v/3

22084064  04v3 Z—-08+006d

(a) Impulssvar

h[n] = Z7'{H(2)} =0.8" (COS (W ) + W sin (W )) uln]

(b) Systemet stabilt ty poler |p; 2| = 0.8 innanfor enhetscirkeln.

Kontroll av téljaren:
2(2—04)+ 142 =22 - 04z + 142) =22 + 2 = z(2 + 1) Ok!
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5. Laplacetransformera

Y(s)(s* +4) = X(s) (g — sg + 52)
R R
Insignal
5

z(t) =5e tu(t) «— X(s) =

s+ 1

5 (s°—s24+1) 552-3s547
Y :X H = . 5 5 = =
(8) =X H) = 27— 17 (s +1)(s2 + 4)
A Bs+C

5+1+ s2+4

= {PBU} =

berdkna A, B och C

552—35+7 = A(s°+4)+(Bs+0)(s+1) = As’+4A+5*B+s(B+C0)+C
Tre ekvationer, tre obekanta:

s> :5=A+B

st © —=3=B+C

Y i T=4A+C
Loésningen blir: A =3, B =2 och C' = —5.

3 s 5 2

Y(s) = 9 _2._2
)= 1 %211 2 241

M@:cAg«g}:(&ﬂ+acwaw—gmmm0u@)



