Gernot Polivka | 12009686 |

1. Ubung
Aufgabe 1.1:
0 n<o0
x[n]={n 0<n<10
0 n>10
x[n]
- mﬂ |

n=-20:20;

x (0<= (-n+5) <=10) = (n);
x( (n) <0) = 0;

x( (n) >10) = 0;

stem(n, x) ;

x[n + 5]
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n=-20:20;

X (0<= (n+5) <=10)

x( (n+5) <0) = 0;

x( (n+5) >10) = 0;

stem(n, x) ;



b)
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x[—n + 5]
10
ol
gL
AL
oL
51 [
4+ Q
ol 5
5l "
| I
?20 :5 :0 5 0 ; : 10 15 20
n=-20:20;
x (0<= (-n+5) <=10) = (-n+5);
x( (-n+5) <0) = 0;
x( (-n+5) >10) = 0;
stem(n, x) ;

x[2n]
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n=-20:20;
x(0<= (2*n) <=10) = (2*n);
x( (2*n) <0) = 0;
x( (2*n) >10) = 0;

stem(n, x) ;



d)
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x[n] = xg[n] + x,[n]
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n=-20:20;

x (0<= (n) <=10) = (n);

x( (n) <0) = 0;

x( (n) >10) = 0;

x g =0.5*(x + x(end:-1:1)); % even part
x u = 0.5%(x - x(end:-1:1)); % odd part

x[n+10] + x[-n + 10] — 105[n]
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n=-20:20;

x 1(0<= (n+10) <=10) = (n+10);

<
x 1( (n+10) <0) = 0;
(

x 1( (n+10) >10) = 0;

x 2(0<= (-n+10) <=10) = (-n+10);

<
x 2( (-n+10) <0) = 0;
(

x 2( (-n+10) >10) = 0;

x 3(n==0) = 1;

x 3(n<0)

x 3(n>0) = 0;

stem(n,x 1+4x 2-10*x 3);

20



Aufgabe 1.2:

z4(n)

z1[n]
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Tg [n] = gerader Anteil von as[n]
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xy[n] = z[n + 5lo[-n — 5]
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n=-20:20;
x(0<= (-n) <=5) = (-n);
x( (-n) <0) = 0;
x( (-n) >5) = 5;

xg[njo[-n]
5
45F
sk
351
3l
251
2l
15
1
05 T
o & i & o &
-20 -15 10 -5 0 5 10 15 20




n=-20:20;

x g(0<= (-n) <=
x g( (-n) <0)
x g( (-n) >5)

stem(n, x g);
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xy[n]o[—n] = x[n]o[-n] - x4[n]o[-n]
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stem(n, Xx-x_g);

xy[n]
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Aufgabe 1.3:

a) Produkt von geradem und ungeradem Signal ergibt ungerades Signal
y[n] = x4[n] - x,[n] = ungerade

J Annahme, dass es stimmt
y[-n] = x4[-n] - x,[-n]
b xg[—n] = x4[n]

y[-n] = x4[n] - x,[-n]

y[-n] = xg[n] - (=xy[n])

y[-n] = —x4[n] - x,[n] = —y[n]

b) Summe eines ungeraden Signals = 0

N4
x,[n]=0
xy[-n] = —x,[n]
0=-0
N4
0 0
> xulnl == ) xynl
n=-—oo n=0
N4
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c) Signalenergie

D Rl= ) (xgln] +x,fn])’

= i x2[n] + i xi[n] +2- i xg[n] - x,[n]
N

xg[n] - xy[n] = ungerade

[0e]

Z xg[n]-xyu[n] =0

n=-—oo

N

[0e] [0e]

Z x%[n] = Z x%[n] + i x%[n]

n=-—oo n=-—oo n=—oo
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Aufgabe 1.4:

Periode N’

e/?™ - N' =1
"N > N' =N
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e]211:~N~n N N’ :%

Kirzen
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e [ggTN ) N = N

ggT(N, k)

N
( M ist keine Losung, weil es nicht immer ganzzahlig ist! )

*lggrni



