Lecture notes
Lukas Rahmn

Tenta rakning,

Del A, 5/10, Del B, 7/15
Del A
Uppgift A1

x(t) = cos(300t), h(t) = 600e~ V3100, (1)

Bestam y = h* x, (1p)
Losning;:

1, . .
x(t) — E(6]3001‘ _._67]30015)

y(t) = %H(j300)ej300t + %H(_j300)e—j300t

1
H(jw) = 600—=———— —, (Tabell viirde)
V3100 + jw
y(t) = looo. L oo lgoo 1
2 /3 -100 + j300 27 4/3-100 — j300

Uppgift A2
Bestdm (cx) om x(t) =542 cos(500t + 7t/6) Losning:

x(t) =542 %(ej(500t+7r/6) + (500 /6)

:efjr[/é . €7j500t +5. {ejwot — 0} + e+€jﬂ/6gj500t

. p— 1300t

27

[T=2=

0
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Uppgift 4

T=2m1-10"2

1,0<t<T/2
x(t) =
-1, T/2<t<T

x(t+T) = x(t),Vt
Lagpassfilter:y = h* x, H(jw) = {1, |w| < 420 rad/20

Jamfor medelenergierna for x och y. Losning: Er =+ [ |x(t)|dt

/ ) [2dt =1

_1 2, _
-T/ ()t
) 27tk
(Parseval) = 3 [ex(y)|? = {ex(y) = Hljwop)ex(x), wp = 2} =
k=—o00
= . 2 2 7T|k\
Y. [H(jwo) P - lee(x)* # ommlwy| = == < 420 <=
k=—o00
k| < % =42 < k=0,+1,+2, 43,44
: 2
= ) lelx)
k=—4
cx(x) = 1 /Tx(t)efj“’ktdt _1 /T/z e okt dr — /T e 1wt dt
T o T \o T/2

1 [_e—jwkt]Tm {e—wkt}T
T Jwi L= JWk Ji=1/2
— L (_efjwkT/z + 1 — (_eijwkT + eijwkT/2>> =

7jwkT
27tk i, T —jw T/2 k

= wkT/Z—TT/Z—nk wiT =21tk e 1% =1,e7 1912 = (=1)

1 0,k=2nn+#0

={k#0}=——(2-2-(-1)F) =

(k# 0} = g2 =2 (<) { R

n]k’
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co(x) = %/OTx(t)dt 05

0,k=2nn+#0
2 1
ks =2n+1

= Er(y) = Yk = —4*ex (1) = lea (x) P+ Jer () P + o3 (0) 2 + s (1) =

4 4 80

2@t g = om <!

31 okt/14

Uppgift 5

LTI-system y = hxx , h(t) = 6(t) + (cost +2sint)u(t), x(t) = e >u(t)

Bestdam vy, (5p) Angaende 6: (6 * z)(t) = z(t),Vt,Vz
Losning;: CTFTavd =1

h(t) =06(t)+ho(t) > hxx=0xx+hy*xx =x—+hp*x
o(t) = (cost + 2sint)u(t) Ej integrerbar (CTFT ej def)
ho(t) = (aelt + Be™1tYu(t)

=

[y (a4 BeiT)e 2= dr,t > 0

(ho(t) * x)(t) = {0

_ a(/t er(jJrZT)dT)eth + ‘B /tefr(jfzr)efzt/t >0
0 0

t

_ eT(i+2) _ 1 (2 1)
2|, 2]
_eT(j_Z) 1 .
- — = (o2t _
[ =2 z_j(e !
(ho * %) (£) = —~— (@)t — 1)e=2ty(t) + P (e~ @Dt —1)e~2u(t)
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26 Okt/15
400
=h H(jw) =
y * x, H(jw) R
o2& (=yMt ot
x(t) = ;n;l " s1n(T)
7r = . nrt
L=1 y(t) = Zanm(T
n=1
Bestdm |B,| for de 3 forsta nollskilda termerna.
Losning:
: 27tk Tk
() = Hjonju(), o = 2 =

Observationer: x reell signal.

T . T .
ce(x) = % /0 (e Tt — %(x) = % /O ()t dt = ¢ ()

y(t) = Y () = [eo(y) = 0]

k=—oc0

(agk

(cx ()& + e (y)e 1x)

k=1

h(t) = 400te 2% u(t) tabell virde

7 @ (_1>n+1 ejwnt_efjwnt
t) = —
W= N (T

Tiden gick ut, sa foreldsaren hanvisar till kurshemsidan
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