Sommersemester 2025

Mathematik fiir Naturwissenschaftler 11

Musterlésung Blatt 4

Aufgabe 4.1

(a) Berechnung des metrischen Tensors nach Satz 2.7.1.
111 1 01 1+1+1 0+2+0
G=TE5H" 15=102 0] (1 2 1|=(0+2+0 0+4+0
110 1 00 1+1+0 0+2+0

(b)

det(G) = det( )=3-4-2+2-2.24+2-2.2-2-4-2-3.

N DN W
NS )
N DN DN

V =1by - (by x bs) = \/det(G) =2

Aufgabe 4.2
(a)
1 0 2 T 0
A-Z=y=12 0 2] -|x]=|2
-3 2 2 x3 1
1 0 2 1 92
det(A) =det(| 2 0 2 ):—2-det(< >):—2-(1-2—2-2):—2-(—2):47&0
-3 2 2 2 2

= eindeutig losbar
Inverse berechnen:

1 0 2 100

2 0 2 010 II-2-1
-3 2 2 0 01

1 0 2 1 00

0 0 -2 -2 10

-3 2 2 0 0 1) II+3-1

2:2-2.2-2=4
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10 2 1 00

00 —2 -2 1 0| II&1II

02 8 301

10 2 1 0 0\ I+

02 8 301

00 —2 -2 10

10 0 -1 10

02 8 3 0 1| II+4-1I

00 —2 -2 10

10 0 -1 10

02 0 -5 4 1| 1.1

00 —2 -2 1 0/ -1

100 -1 1 0

010 2L 2 i]=4"

001 1 Z 0
-1 1 0 0 0-(-1)+2-140-1 2 1

Atg=|3 2 1} 2= 0-2+2-241-3 | = 2| ==

1 0 1 1-0+5-2+1-0 -1 3

det(A) = det((;

Inverse berechnen:

GG ue
(1)

_11)) =1-1—(=1)-2=3%#0 = eindeutig losbar

1o
[+11

)
o))
CIERIES
(3 ) (- (- ()6
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Aufgabe 4.3
(a)
5 7 15|16 —5-1I 0 -3 -5 |—-14 —3 - 111
1 2 4|4 & 1 2 4 4 &
2 3 715 —2-1I 0 -1 —-1] =3 (—=1)
0 0 —2|-5 (—=1) 1 2 44
12 4| 4 [ 10 = 01 1]3
01 1] 3 IT < II1 00 2|5
)
—>2'$3:5:>ZL’3:§

)
=129+ 1-2353=31-29+1-—-=3& 1y =

1
—)1ZE1+2$2+4[E3:4<:>1£L’1+2—+4

-7
=7r=(05
2.5
(b)

2 -1 0 1 0
-3 2 2 1] -9
-4 -1 2 0] -13
1 —-11 0 3| —-12
2 -1 01 0
-1 4 0 0| 4
—4 -1 2 0| -—13
-5 =8 0 0] —-12

I To X3 T4

0 2 -1 —4|-13
0 0 4 -—-1| 4
o 0 0 —-7| -4

1
2 2
5)
B 5 =4 & I = -7
2 =1 0 1] 0
—1-1III N 1 3 0 1] 4 —1-1
-4 -1 2 0] -13
1 —-11 0 3| -—12 —3-1
2 =1 0 1| 0O
N -1 4 0 0] 4 II < 111
—4 -1 2 0]-13
+2- 11 -7 0 0 0 —4

— Tauschen der Spalten(zugehorige x Komponente)
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4
—)—77}1:—4{:}’1'1:?
4 8
—>4$2—1$1:4<:>4$2—1?:4<:>1’2:?
— 2 1 431 =—-13&2 T P P DI
T3 T2 T = X3 - - = T3 = 11
—67 8 4
—)1!E4+0$3—1$2+2I1=0<:>1ZE4+0T—l?+2?:0<:>ZL’4:0
4
7
8
:>f: —67
14
0
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