Signaalianalyysi, 1.valikoe 14.12.2013, lyhennetyt ratkaisut
1. (a) B, =" _lz(n)?=51=4<o00 = z(n) on energiasignaali
(b) 7r4y(m) = z(—n) xy(n) = {6, —6, —1T9,4, 10}, z(n) ® y(n) = {_1TO’ —11,16}

(C) y<n> = x(n) * h'<n) = {_27 97 5,0, _3}

2. (a) X(f)=3tri(f)e*, [X(f)] = 3tri(f)
Y(f) =2X2f), V()] = 6tri(2f)
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(b) Diskreetti signaali x(n) = lﬁ)‘t:nT:L = 2cos(5n) — 3sin(Fn — I).

Digitaaliset taajuudet wy = 7 ja we = 5.
3. (a) X(b) = Zo_gw(m)e 754, k=0,1,2.3 = X(k) = {6,4+4j,2,4 - 4}

Amplitudispektri | X (k)| = {?,4\/5, 2,4+/2}
X(k)
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(7% 4+ 1 4 e79%) = %[1+2(:os(w)], —rT<w<T
+2cos(w)|, —m <w <

(b) X(w) =302 a(n)e ™" =3
Amplitudispektri | X (w)| = 1
4. (a) Fourier-muunnettu differentiaaliyhtélo: (27 f)?Y (f) — 1Y (f) = =X (f)e 7%/,

Siirtofunktio H(f) = ;/(Eff; _ %jj(;:;)m

Impulssivaste h(t) = F{H(f)} = ezl
Vaihevaste 0(f) = arg[H(f)] = —2n f.
(b) Z-muunnettu diff.yht. Y (2) = =2V (2)2% + X (2) + : X (2)2 2.

1,2
Siirtofunktio H(z) = ?(2 = 1132_2-
4

Navat z = j:% J eivat ole yksikkympyréan sisalla = ei ole stabiili.



