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1. Test - Losungen 2.12.2016

1 Rechenbeispiele [30 Punkte, 6 Punkte je Frage]

b)
0ii0jj — 0ijOjkdki = 0ii0j; — 03y = d* —d
el =012 -1), el-er=Ci=1-Ci=1=e'=(2 -1)

e?=053-2), e e=-Cy=1-0Cy=—-1—e*>=(-32)
N e! ) 2 1\ " 2 -1
alternative Losung: ( 2 ) = < 3 9 ) = 5 5 )
d) Dag=(g;j) und g~ = ), gilt a’; = g**g; = 6';. (A = (a';) ist eine Einheitsmatrix.)

6”ka Zazjak det(A) = 1

e) $o 42Z dz = 27i T‘z: Lorg

—1/4 = T 1
2 Spektraltheorem [35 Punkte]

a) Eigenwertgleichung: A Z ) =A Z — (A=)l Z ) =0 — det(A =) =

S (13- M\)(=1/6—A) —1/9=0 — A\ = —1/3 und Ay = 1/2
b)Wenn/\l:—1/3,2a—|—b=0.—>v1:cl( j2 ) —>E1:V1®‘\;1 :é( 1 _2>

Wenn)\21/2,a2b0.%V202< % > — By = 28v2 —
Alternative Losung :

p1(z) = /{”1_3‘)\22 =-8%(x-1/2) = -1(6z-3) > E; =p(T) = -1

. 4
pa(x) = )\27’\)}1 =8z +1/3)=1(6x+2) = E; =py(T) =1 ( 9

V3 4 4el/2 —2e71/3 4 2el/2
26_1/3 +2€1/2 46_1/3+€1/2
d) [A7 B] = [/\1E1 + A Eo, 6/\1E1 + 6A2E2] = /\16/\1 [EhEl] +)\16>‘2 [El, EQ] + )\26/\1 [EQ,El} + )\26)‘2 [EQ,EQ]
N—— N——

=0 =0

C) A =ME; +XE;, - B= exp(A) = 671/3E1 + 61/2E2 = %

— )\16)‘2 [El, EQ] =+ )\26>\1 [EQ, El]

v1 und vg sind orthogonal (oder E1Ey = EsE; =0) — [E;,E3] =0 — [A,B] =0
Alternative Losung
AB_1(2 2 i e'P+4el? 27104 2el2 N\ [ —2e71/0 412612 dem/P 4 Gel /2
=6\ 9 1 /53 2e~1/3 1 2e1/2  fe=1/3 4 o1/2 =30 Le=1/3 4 6el/2 _8e—1/3 4 361/2

1 e 13 pdel/? 20713 422\ 20 2\ [ =273 41212 de /3 4 Gel/?

5\ —2e7 /3 4 2e1/2 4o 1/3 4 e1/2 6\ 2 -1 ) 3 de~1/3 4 6el/2 —8e /3 4 3el/2
—[A,B]=AB-BA =0

3 Lokale Transformation [35 Punkte]
a)

Kartesische Basis: e = X, e = ¥.

Polarkoordinaten: (2!, 2?) = (r,0)

Transformation der Koordinaten: z* = r cos 6, 2% = rsin 6.

Transformation der Basis: dx = da'e; = dz' (9ja')e; = da" e}y — € = djx'e; (Ija' = L )

Ox’d
cos) —rsinf
5= () = @) = )

sinf  rcosf
b)

1




g’ =S7”S (oder gj; = €} -€}) = g' = ( (1) 7?2 > und g* =g’ = < (1) 1/0r2 )
Alternative Losung 1 fiir g'* :
et g-1 el \ cos 6 sin @ el
( e’? ) N ( e’ ) - < —(1/r)sin@ (1/r)cosf ) ( e? )
1 0
0 1/r?
¢) dr/dt =0, d0/dt = 4t
L=§, ds= §, Vdr¥+12d6% = [} \/a2(4nt)2di2 = 4na [, tdt = 2ma
d) Vektor auf der Kurve Cs : r = 3cosfe; + 3sinfe,y
ds = Opr dfl = (—3sinfe; + 3cosbey) df = €|,—3 df = 9e’?|,—3 db
$o, W ds = fo%(sin2 e — (1/9) cos® 0€ly) - 9e'?df = — 027r cos? 0 df = —m
Alternative Losung:
w = sin? e — 72 cos? fe,, = (sin® 6@ cos + ! cos® fsinf)e; + (sin® 6§ — r~' cos® f)e,
— W -ds = —3sin® 0 cosf — cos? 0sin? f + 3sin® O cos ) — cos? § = —cos? O — §C2 w-ds=—7

g/m —e'.eld —



