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üs
se

nw
ir

ze
ig

en
,d

aß
[

� ]
ni

ch
t

le
er

is
t

un
d

m
it

je
zw

ei
V

ek
to

re
n

��J ����
� [

� ]
un

d
zw

ei
S

ka
la

re
n

� ��
�
 au

ch
de

n
V

ek
to

r

�� J +

�� � e
nt

ḧa
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tḧ

al
t.

D
an

n
is

t

R in
sb

es
on

de
ree

in
V

ek
to

rr
au

m
,e

nt
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tḧ

al
t.

W
ir

w
ol

le
n

un
sa

ls
nä
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bḧ

an
gi

g
is

t,
gi

bt
es

ei
ne

ni
ch

ttr
iv

ia
le

Li
ne

ar
-

ko
m

bi
na

tio
nv

on
V

ek
to

re
n

� � ��
� ,s

o
da

ß

� 1

� � 1
+




 +

� ������

=

� 0

is
t

m
it

K
ör

pe
re

le
m

en
te

n

� � ,d
ie

ni
ch

ta
lle

gl
ei

ch
N

ul
l

si
nd

.S
ei

zu
m

B
ei

sp
ie

l

� � �
!

=
0.

D
an

n
ka

nn
ob

ig
e

G
le

ic
hu

ng
na

ch

��� � au
fg

el̈o
st

w
er

de
n;

fü
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ẗu
rli

ch
di

e
re

el
le

n
V

ek
to

rr̈a
um

e

�� ,
de

nn

�� w
ird

vo
n

se
in

en

Y E
in

he
its

ve
kt

or
en

er
ze

ug
t.D

a
w

ir
ab

er
no

ch
ni

ch
t

si
ch

er
w

is
se

n,
da

ß
es

ke
in

E
rz

eu
ge

nd
en

sy
st

em
m

it
w

e
n

ige
r

al
sY

V
ek

-
to

re
n

gi
bt

,
kö
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be
es

nä
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äu

m
e

un
d

lin
ea

re
G

le
ic

hu
ng

ss
ys

te
m

e
�
&

W
ie

be
re

its
er

w
äh

nt
,g

el
te

ns
ow

oh
ld

er
B

as
is

erg
än

zu
ng

ss
at

zal
sa

uc
hd

as
ob

ig
eK

or
ol

la
rf

ür
be

lie
bi

ge
V

ek
to

rr̈ a
um

e,
d.

h.
al

so
au

ch
im

Fa
lle

un
en

dl
ic

he
rD

im
en

si
on

.F
ür

in
te

re
ss

ie
rt

e
Le

se
rs

ei
ku

rz
er

w
äh

nt
,w

ie
m

an
hi

er
vo

rg
eh

t.
D

as
w

es
en

tli
ch

en
eu

eH
ilf

sm
itt

el
is

td
as

Z
O

R
N
sc

he
Le

m
m

a,
be

na
nn

tn
ac

hd
em

de
ut

sc
he

nM
at

he
m

at
ike

rM
A

X
Z

O
R

N
(1

90
6–

19
93

),
de

re
s,

na
ch

de
me

rD
eu

ts
ch

la
nd

w
eg

en
de

rn
at

io
na

ls
oz

ia
lis

tis
ch

enP
ol

iti
k

ve
rla

ss
en

m
uß

te
,

um
19

35
an

de
ra

m
er

ik
an

is
ch

en
Y

al
e

U
ni

ve
rs

iẗ a
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bḧ

an
gi

g
un

ds
so

m
it

ei
ne

B
as

is
,d

en
ni

st

N��� +

� Z 1 * O =
1

N O� � O

+

� * � =
1 �� =�

P �� f �

=

� 0
,

so
m

uß
zu

n̈a
ch

st

N ve
rs

ch
w

in
de

n,d
a

��� son
st

al
s

Li
ne

ar
ko

m
bi

na
tio

nd
er

����
�� un

d
de

r

� f � m
it

 ! =

" da
rg

es
te

llt
w

er
de

nk
ön

nt
e,

w
as

w
ir

ob
en

du
rc

hd
ie

W
ah

le
in

es

" m
it

� �! =
0

au
sg

es
ch

lo
ss

enh
ab

en
.A

ls
o

st
eh

th
ie

r
nu

re
in

e
Li

ne
ar

ko
m

bi
na

tio
nv

on
E

le
m

en
te

ne
in

er
B

as
is

,s
o

da
ß

al
le

N O

un
d

P � ve
rs

ch
w

in
de

nm
üs
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tḧ

al
t,

m
uß

� ge
na

us
ov

ie
le

E
le

m
en

te
en

th
al

te
nw

ie

i ,a
ls

oY .
b

)J
ed

el
in

ea
ru

na
bḧ
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kö

nn
en

w
ir

nu
r

sa
ge

n,
da

ß
de

r
V

ek
to

r

�nk +1

� d k +1
+




 +

� �� d � im
K

er
n

vo
n

� lie
gt

;
er

is
t

al
so

da
rs

te
llb

ar
al

s
Li

ne
ar

ko
m

bi
na

tio
nd

er
B

as
is

ve
kt

or
en

� d 1

����
�� d k de

sK
er

ns
:

�lk +1

� d k +1
+




 +

� �� d � =

� 1

� d 1
+




 +

�lk� d k .
A

uc
h

da
ra

us
fo

lg
tw

eg
en

de
rl

in
ea

re
nU

na
bḧ
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ḧ a
ng

ig
vo

n
ih

re
rt

at
s̈ a

ch
lic

he
nt

ec
hn

is
ch

en
R

ea
li-

si
er

un
g–

üb
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ẗu
rli

ch
,

di
es

e
R

at
en

si
nd

ec
ht

kl
ei

ne
r

al
s

1

o 2.
B

ei
ei

ne
rF

eh
le

rr
at

ev
on

1

o 2
ko

m
m

en
nu

rZ
uf

al
ls

bi
ts

oh
ne

je
gl

ic
he

n
In

fo
rm

at
io

ns
ge

ha
lta

n.

B
ei

m
nä
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