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1. (a
1 (0) = x2(0), x1.(1)) = {x1(0), x1(1)) = (xa(t), x1 (1)) = |x1(1)*= 1

(xr1(1) = x2(0), x2(0)) = (x1 (1), X2(8)) = (X2 (0), X2(1)) = =|x2()*= —1

(b)
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xa(t) = %2-tria(t/4) - rect (47) 2reCt( v)
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f x3(t)o(t = 2)dt = f x3(2)0(t = 2)dt = X3(2)f ot —2)dt =x3(2) =1
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(d) Konvoluution laskeminen jakautuu kahteen alueeseen.
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Kun ¢ < 0 pulssit eivét ole limittdin, niiden tulo on nolla, Kun ¢ > 0 pulssit ovat paillekkéin valilld [0, ¢], eli niiden
ja konvoluutio y(t < 0) = 0. tulo poikkeaa nollasta vain télld alueella.
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2. (a)
2n ft = 20mt

f=10Hz ja Tp=1/f=100ms

(b)
1 To/2 ' ) To/2 ) 1 To/2 ) . .
Xp = — x(r)e kbt gr = — f cos(2r fot)e KN gr = — f (ez’ffﬁﬂ + e—zﬂffof) e 2rikht gy
To J-1y2 To J-1p2 To J-12
To/2 To/2 27j for(1-k 27 fot(—1-k
_1re (ePRIfr1=H) 1 i -10)) gy 1 ( e hr + - e )
To J-1y2 To_pp \27jfo(l = k) = 2njfo(=1 k)
T A . ™10 _ o710 sin(r(1 - k) | sinGr(=1-k)
2nj(1 — k) 2nj(—1 - k) (1l -k) n(-1-k)
= sinc(1 — k) + sinc(—1 — k) = sinc(1 — k) + sinc(1 + k)
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(e) Sinimuotoisen signaalin teho.
AZ
P=—=2
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3. (a) Signaalin energia

E= fw|x(t)|2dt = (=)= (=2) - (A/2* + (1 = (=1)) - A+ (2= 1) - (A/2)* = gAz =1

(b)
X(f)=F {grect (%) + grect (%)} _ gff {rect (%)} + gf {rect (%)} — 2 Asinc(4f) + Asinc(2f)
IX(f)PP= 2Asinc(4f) + Asinc(2f))?
(c) i

H(f) = F {h(t)} = F{6(t) + 6(t —=2)} = 1 + e +7If
i,
Y(f) = F {y®) = F ((x @ WO} = X(HH(f) = A(1 + e 1) (2sinc(4 ) + sinc(2f))
[Y(f)PP= A% ((1 + cos(dm f))* + (sin(~47 £))?) (2sinc(4f) + sinc(2f))>
= A% (1 +2cos(4nf) + cos* (4 f) + sin*(4x f)) (2sinc(4f) + sinc(2))*
= 24 (1 + cos(dn )) (2sinc(4 ) + sinc(2))?



