
�� �

H
öh
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re
rM

at
riz

en
be

st
eh

tda
rin

,d
aß

si
eL

än
ge

nr
es

pe
kt

ie
re

n.
U

m
da

se
in

zu
se

he
n,b

ew
ei

se
nw

ir
zu

n̈ a
ch

st
ei

n
al

lg
em

ei
ne

sL
em

m
a(

da
s

au
ch

de
rh

is
to

ris
ch

eG
ru

nd
fü
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öh

er
e

M
at

he
m

at
ik

IS
S

20
05

0
1

2
3

4
5

0

2

40

0.
51

1.
52

2.
53

A
bb

.1
5:

O
rt

ho
go

na
le

P
ro

je
kt

io
n

ei
ne

s
V

ek
to

rs

A
bb

.1
6:

E
in

dr
ei

di
m

en
si

on
al

es
O

bj
ek

t

K
ap

.1
:V

ek
to

rr
äu
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sẗa
rk

en

V +

m
iß

t.
N

ac
h

de
m

O
hm

sc
he

n
G

es
et

zi
st

da
nn


 +

=

 �
V + ,

ab
er

au
fg

ru
nd

de
ru

nv
er

m
ei

dl
ic

he
nM

eß
-

fe
hl

er
w

er
de

nd
ie

ve
rs

ch
ie

de
ne

nQ
uo

tie
nt

en


 +
W V +

na
ẗu
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cḧ

af
ts

le
ut

e,
R

is
ik

os
pe

zi
al

is
te

nu
nd

di
e

B
ev

öl
ke

ru
ng

di
e

K
or

ru
pt

io
n

im
be

tr
ef

fe
n-

de
n

La
nd

ei
ns

cḧ
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cḧ

op
fe

rG
A

U
S

S
so

w
oh

ld
ie

P
os

iti
on

de
sP

la
ne

to
id

en
C

er
es

vo
rh

er
sa

gt
ea

ls
au

ch
di

e
V

er
m

es
su

ng
un

d
K

ar
tie

ru
ng

de
sK

ön
ig

re
ic

hs
H

an
no

ve
rd

ur
ch

f̈u
hr

te
.

D
er

se
lb

e
A

ns
at

z
lä
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ög

lic
he

rw
ei

se
un

l ö
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fü

ra
lle

���
�� 

.

W
ie

w
ir

im
vo

rle
tz

te
nA

bs
ch

ni
tt

ge
se

he
nh

ab
en

,is
t

(

� ��� )�
� L =

��� �
�� � L

fü
ra

lle

���
�� &
� L
��
� ,

� L li
eg

ta
ls

o
ge

na
ud

an
ni

n


= ,w
en

n

�� ��L

se
nk

re
ch

tst
eh

ta
uf

al
le

n
V

ek
-

to
re

n

���
�� 

.E
in

so
lc

he
rV

ek
to

ra
us

� 

is
ti

ns
be

so
nd

er
e

�� ��L

se
lb

st
;

w
eg

en
de

rp
os

iti
ve

n
D

efi
ni

th
ei

td
es

(H
E

R
M

IT
E
sc

he
n)

S
ka

la
rp

ro
du

kt
sis

t
al

so

�� � L

=

� 0
un

d
so

m
it 
= =

> � L
��
�?w?
�� ��L

=

� 0

A .

� ��� B
� � lie

gt
al

so
ge

na
ud

an
ni

m
K

er
n

vo
n

P Q ,
w

en
n

�� (

� ��� B
� � )

=

� 0
is

t
od

er
,a

nd
er

sa
us

ge
dr̈u

ck
t,

w
en

n��� e
in

eL
ös

un
gd

es
lin

ea
re

nG
le

ic
hu

ng
s-

sy
st

em
s

(

��
� )� � =

��� �



�N S

H
öh
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ẗu

rli
ch

en
tf̈a

llt
,

lä
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sä

m
tli

ch
eK

om
po

-
ne

nt
en

ei
ns

si
nd

.

D
ie

M
at

rix
de

sG
le

ic
hu

ng
ss

ys
te

m
sis

ts
om

it
di

e

x �

2-
M

at
rix

� m
it

S
pa

lte
n��� u

nd

� 1.
D

a
w

ir
m

it
re

el
le

nZ
ah

le
nr

ec
hn

en
,is

t

�� ei
nf

ac
h

di
e

tr
an

sp
on

ie
rt

eM
at

rix
da

zu
,a

ls
o

di
e

2

�
x -M

at
rix

,i
n

de
re

ne
rs

te
rZ

ei
le

di
e

� +

st
eh

en
,w

äh
re

nd
in

de
rz

w
ei

te
nl

au
te

rE
in

se
rs

te
he

n.
S

om
it

is
t

� �
� =

z � � �
� �
� � �
� 1

� � �
� 1

� 1��

1

{

un
d

� �� �

=

z ��� �
� L

� 1�
��L

{ ,

da
sG

le
ic

hu
ng

ss
ys

te
mw

ird
al

so
zu

(� � �
� � )

r +(

� � �
� 1)

� =

� � �
� L

un
d

(��� �
� 1)

+

x� =

��L �
� 1

.

S
ei

ne
M

at
rix

is
t

ge
na

u
da

nn
si

ng
ul̈

ar
,

w
en

n
di

e
be

id
en

S
pa

lte
n

pr
o-

po
rt

io
na

lz
ue

in
an

de
rs

in
d,

w
en

n
al

so

x (��� �
� � )

=
(��� �

� 1)
2

is
t.

N
ac

h
de

r
C

A
U

C
H

Y
-S

C
H

W
A

R
Z
sc

he
nU

ng
le

ic
hu

ng
is

t

?w?w?� 1�
���?w?w?:

?w?w?� 1

?w?w?�� � �
� =

| x
� � �� &

al
so

?w?w?� 1�
���?w?w?2 :
x (��� �
��� )

K
ap

.1
:V

ek
to

rr
äu
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öß
er

de
rB

et
ra

gv
on

� ist
.F

ür

� =
0

st
eh

en
di

e
be

id
en

V
ek

to
re

n��� B
�� 1

un
d

� L B
L� 1

se
nk

re
ch

tau
fe

in
an

de
r,d

.h
.w

en
n� +

gr
öß
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