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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

� Ein
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

s

� Ve
k-

to
re

n
gi

bt
,

kö
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üs
se

na
lle

K
oe

ffi
zi

en
te

n

� �(
' �

ve
rs

ch
w

in
de

n.D
am

it
si

nd
di

e
be

id
en

be
tr

ac
ht

et
en

D
ar

st
el

lu
ng

en
vo

n

� �

al
s

Li
ne

ar
ko

m
bi

na
tio

nd
er

V
ek

to
re

na
us

 gl
ei

ch
,m

it
an

de
re

nW
or

te
n:

E
s

gi
bt

ge
na

ue
in

e
so

lc
he

D
ar

st
el

lu
ng

.

Le
m

m
a:

E
in

E
rz

eu
ge

nd
en

sy
st

eme
in

es

� -V
ek

to
rr

au
m

� is
tg

en
au

da
nn

ei
ne

B
as

is
,w

en
n

es
m

in
im

al
is

t.

B
ew

e
is

:D
as

E
rz

eu
ge

nd
en

sy
st

em

 se
ie

in
eB

as
is

.U
m

zu
ze

ig
en

,d
aß

es
m

in
im

al
is

t,
m

üs
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rb

el
ie

bi
ge

V
ek

to
rr̈ a

um
eg

ül
tig

en

B
as

is
er

gä
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tü
ck

fü
rS

tü
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lä
ß

ts
ic

h
de

rz
u-

ge
ḧo
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bḧ

an
gi

g.
c)

K
ei

ne
Te

ilm
en

ge
vo

n

� m
it

w
en

ig
er

al
s

� Ele
m

en
te

ni
st

ei
n

E
rz

eu
-

ge
nd

en
sy

st
em

.

B
ew

e
is

:a
)

D
a

� di
e

D
im

en
si

on

� ha
t,

gi
bt

es
ei

n
E

rz
eu

ge
nd

en
sy

st
em

- =

d � � 1�!!!
���� 


e m
it

� -Ele
m

en
te

n,
ab

er
ke

in
es

m
it

w
en

ig
er

E
le

m
en

-
te

n.
A

ls
o

is
t

- ei
n

m
in

im
al

es
E

rz
eu

ge
nd

en
sy

st
emu

nd
so

m
ite

in
eB

as
is

.

N
un

se
i

 =

d� � 1�!!!
�� � fe ir

ge
nd

ei
ne

an
de

re
B

as
is

vo
n

� .
N

ac
h

de
m

A
us

ta
us

ch
sa

tzlä
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eü
be

re
nd

li-
ch

en
K

ör
pe

rn
nü

tz
lic

h
si

nd
.A

ls
ei

nf
ac

hs
te

sB
ei

sp
ie

lk
en

ne
nw

ir
be

re
its

au
s

_ 1e
)d

en
K

ör
pe

r

~ 2
=

� 0� 1

� de
rB

its
;e

rs
te

sT
he

m
ad

ie
se

sP
ar

ag
ra

-
ph

en
si

nd
V

ek
to

rr̈a
um

eü
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lä
ß

ts
ic

h
al

so
ei

ne
V

ek
to

ra
dd

iti
on

in

~ 32 2
m

it
ei

ne
m

ei
nz

ig
en

B
ef

eh
la

us
f̈u

hr
en

;in
C

od
er

C
+

+
w

är
ed

er
en

ts
pr

ec
he

nd
e

A
us

dr
uc

kg
le

ic
h

��� .

N
oc

h
ei

nf
ac

he
ris

td
ie

M
ul

tip
lik

at
io

n
m

it
ei

ne
m

S
ka

la
r,d

en
ne

sg
ib

tn
ur

zw
ei

S
ka

la
re

:M
ul

tip
lik

at
io

n
m

it
E

in
s

än
de

rtn
ic

ht
s,

M
ul

tip
lik

at
io

n
m

it
N

ul
lh

at
im

m
er

di
e

B
itf

ol
ge

au
sl

au
te

rN
ul

le
n

al
s

E
rg

eb
ni

s.

D
as

R
ec

hn
en

in

~� 2
is

ta
ls

os
eh

re
in

fa
ch

un
d

ef
fiz

ie
nt

,u
nd

es
ka

nn
sc

ho
n

in
di

es
er

ga
nz

tr
iv

ia
le

n
Fo

rm
au

ch
n ü
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üb

lic
he

rw
ei

se
in

he
ut

ig
er

O
ffi

ce
-S

of
tw

ar
ee

in
ge

ba
ut

en
V

er
fa

hr
en

ve
rw

en
de

tw
er

de
n:

W
er

no
ch

ir
ge

nd
w

el
ch

eIl
lu

si
on

en
üb
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