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Musterlédsung Aufgabe 1

11
d :
9(t)=gs(t)=s(t)*a (1)
h(t)=5 (t)£ idealer Differentiator ist ein LTI — System
12
9,(t)=0 fur t<0
gl(t)=frdf=%t2 for 0<t<1
0
1 1 2] t? )
gl(t):§+{(2_r)d725+ 22'—? 1:2t—5—1 fur 1St£3
t1t4o|1724t84tt2 fur 3<t<4
_z _ N —8_At+— <t<
91() 2+J?:(T )T 2+ 5 2'3 +2 ur 3<t<
gl(t)zo fur t>4
1
1
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T9.00)
1+ @) 1 1
/T/[@f\z\z/s(ﬂz) 0, (1) =58 (t-1)+8(t-2)+ - 5(t-3)
2 2 & 6 /8 U
14+ ’

14 [g,(t)dt=]s(t)dt- [ g(t)dt=0-0=0

—00 —0

15 g(t)=Tr{s(t)} =s(t)-cos(27 f.t)
Tr{iZaisi (t)} = [;aisi (t)]cos(Z;r fot) = ;aigi (t)= Linear!
Tr{s(t—t,)} =s(t—t,)-cos(27 f.t)

g(t—ty)=s(t—t,)cos(2z f,(t—t,)) = Tr{s(t—t,)} = nicht zeitinvariant
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Aufgabe 2
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0 T —j2zk —4z°k  j87°K° |o

1 .1
=T? +
[27r2k2 JZﬁk}
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¢?=c¢, —c e =c —c; =j2Im{c}=>¢c,? =0 ; ck‘z):j—k
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2 2
g,(t) = §+?cos 27t
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= G(s)=

1
2 1 _s S
H(S%=fesﬂt=i%e5t2 :—l{ez—eZ}

N|»

Nullstellen: e

o) .. (o)’ o) .. (o
= o0=0 wund cos| — |+ ]jsin| — |=coS| — |- ]sin| —
(2) (ZJ (ZJ (ZJ

= %:k-n = Sy = Jj2kr

Pol und Nullstelle bei s =0 heben sich auf.

= Konvergenzbereich: ganze s— Ebene.

G(s)=y 2 + _*1
$°+6s5+13 S°+2s+5
s?+65+13=0

Spp =31 ]2

s +2s+5=0
Spss =—1% |2 sy =-1

fimis) ¢ 4

s-Ebene

(-4

Re{s}

R

s+1
(5+3-j2)(s+3+)2)  (s+1-j2)(s+1+ j2)

G(s)=

wegen (X+ jy)(x—jy)=x"+y?
2 s+1
(s+3) +4 (s+1)" +4

Re{s}>-3 Re{s}<-1

mit Tabelle:

g(t)=esin(2t)-¢(t)—e" cos(2t)e (-t)
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Musterlédsung Aufgabe 4

O, (048, (1) 20, ()t =, 1)

s?U,(s)—4sU,(s)+2U,(s)=U,(s)
_Ua(s) _ 1

|_I(S)_Ul(s) st -ds+2

1 4
U,(s)= < Ul(s)+§U2(s)—
Uy(s) 1 1 »o U,(s)

d2
4

stabil, wenn alle Pole in der linken Halfte der s— Ebene liegen bei kausalen Systemen

1
H3(s):sz+ds+4 * 4

sp1,2

N

Es muss: Re{splyz} < 0 sein!

d2

)] reelle Pole: ——=4>0 un —gi ——4<0
4 2 4
) d d?
= d°>16 un —>+,[—-4 = d>4
2 4
d2
i)  komplexe Pole: T_4<0 un d>0 = d<4

aus i) und ii) folgt: d>0
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Aufgabe 5
5.1

h(0)=L h@) =1+1=2;h(2)=2-1=1Lh(3)=1-2=-L h(4)=-1-1=-2
h(5)=-2+1=-1h(6)=-1+2=LN(7)=1+1=2:h(8) =2-1=1

2.2
Skizze ...
»o g(n)
5.3
Ilm{z} z-Ebene
77T ™x
’ RN
/ : \
1, 121 ReR
) \ 4
Pole auf Einheitskreis |zp| =1 (Winkel £60°): instabil -+
2.4

0
S(jQ)=27zc ¥ 5(Q-27k)
kK =—o0
)= 1+2e71% +2e71%
1-0,8¢ % +0,8-¢1*

G(jQ)=S(jQ)-H(jQ) mit z "=e™ = H(jO

Wegen Siebeigenschatft:

: & 142 M4 e i
= G(JQ)=2nc . .
(i2)=2n k;Ol—O,Se“k'z“+0,8-e“k'4”

8((2—k-2n)

o0

=2nc-5 Y 6(Q—k~27c)
kK =—o0
F 0
< g(n)=5c ¥ 38(n-k)=5¢c



