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Aufgabe 13

(f+ )W) =-v = f)+ () =flo+ fv)=-v =

= fAv) ==+ fv) = fP)=-flvt+fv)=—(-v)=v

Aufgabe 14

(a) flg(v)) =dw &A£0&v#0 = g(f(9(v)) = Ag(v) & g(v) #0 = AEW von go f.

(b) 0 EW von fog < det(fog—0idy) =0 < det(fog) =0 < det(f) - det(g) =0.

Ebenso: 0 EW von go f < det(g) - det(f) =0.

(c) Sei A # 0. Wie unter (a) bewiesen gilt dann Vo(0 # v € Eig(fog; A\) = 0 # g(v) € Eig(gof; \)).
g bildet also Eig(fog; \) injektiv in Eig(gof; A) ab; folglich dimEig(fog; A\) < dimEig(gof;A). Aus Symme-
triegriinden gilt sogar dimEig(fog; A) = dimEig(gof; ) und g[Eig(fog; \) ist Isomorphismus.
Aufgabe 15

2 =2 4 1 -1 2
(a)det | 0 0 3| =2det{ 0 0 3| =0. Folglich ist 1 ein Eigenwert von A.
1 -1 2 1 -1 2

3-t -2 4
bydet | 0 1-¢t 3 |=@-0-det(37F 4 ) gaee(37F 2) =
(

1 -1 3-t 13-t 1 -1

=(1-t)(t*—-6t+9—-4)-3t—-3+2)=1—-t)t>-6t+8)=(1—-1)(2—1t)(4—1).



Aufgabe 16
@) fL)= & f"=f&v#0 = w=fv)=f"V)=Nv&v#0 = A-\"=0 =

. yn—1 _ {0,1} falls n gerade
= A=0Ooder 1 =A""=0 = A€ { {0,1,—1} falls n ungerade

0 01 00O
10 00 00
. . 0 00100
(b) Esist f =f4 mit A := 01000 0
00 0 0 0 1
00 0 0 1 0
-t 0 1 0 0 0
1 -t 0 0 0 0
. o 0 -t 1 0 0
Eigenwerte: det(A —tE) = det o 1 0 -t o o l=
0 0 0 0o -t 1
o 0 o0 o0 1 —t
—t 0 0 0 0 01 0 0 0
0O -t 1 0 0 0O —t 1 0 0
—t-det | 1 0O —t O 0 —det|1 0 -t O 0 =
O 0 0 —t 1 0O 0 0 -t 1
o 0 0 1 —¢ 0O 0 0 1 -t
PR LU0 -0 0 o0
2 - det — det =—t3.det| 0 —t 1 |—det|{O0 —t 1
0 0o —t 1 0O 0 —t 1 0 1 ¢ 0 1 —¢t
0 0 1 —t 0O 0 1 t
=t -1 - -1)=" - -1)=(t—1)2(t+1)2(t> +1). Somit \; =1 und Ay = —1.
Eigenraume:
1 =10 0 0 O 1 1.0 0 0 0
0O 1 0 -1 0 O 01 0100
- ezu [0 0 1 -1 0 0 | . ezu [0 0 1 1 0 O
A=1:. A—F — 00 0 0 0 0 ; A=-1: A+F — 00000 0
o 0 O o0 1 -1 0O 0 0 0 1 1
o 0 0O 0 0 o0 0O 0 0 0 0 O
1 0
1 1 0
Eig(A4;1) = {| : cx] = 2o & o =14 & 23 = 24 & x5 = 26} = span( 1 , 8 ),
L6 0 1
0 1
1 0
1 -1 0
Eig(A4;-1) ={| : cxp = —x9 & 9 = —x4 & w3 = —14 & x5 = —16} = span( 711 , 8 )
Z6 0 -1
T I3 0 1
Z2 x1
[ Andere Darstellung von f: f( 3 )= T 2]
Tq i)
Is5 Te

Te x5



