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üß

te
ir

ge
nd

ei
ne

Z
ah

lg
rö
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fü

r
he

ut
ig

e
Le

se
rw

oh
l

au
ch

kl
ar

:
W

ir
su

ch
en

de
n

gr
öß
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fü
rd

ie

� Div
is

io
ne

nn
ot

w
en

di
gs

in
d,

un
d

� � se
id

er
R

es
tb

ei
de

rD
iv

is
io

n
vo

n

� � du
rc

h

	 � .Im
nä
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É

(1
79

5–
18

70
)s

tu
di

er
te

vo
n

18
13

bi
s

18
17

M
at

he
m

at
ik

an
de

rE
co

le
P

ol
yt

ec
hn

iq
ue

,d
an

ac
h

bi
s

18
20

In
ge

ni
eu

rw
is

se
ns

ch
af

te
nan

de
rE

co
le

de
sM

i-
ne

s.
A

uf
E

in
la

du
ng

Z
ar

A
le

xa
nd

er
sI.

gi
ng

er
18

20
na

ch
R

uß
la

nd
,w

o
er

V
or

le
su

ng
en

üb
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äc

hs
tg

r̈oß
er

en
FI

B
O

N
A

C
C

I-Z
ah

le
n,

al
so

gi
bt

ob
ig

e
Fo

rm
el

fü
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äc
hs

ta
ls

on
ic

ht
,w

ie
be

id
er

na
iv

en
A

bs
cḧ
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nn

en
et

w
a

an
ne

hm
en

,da
ß

� un
d

Q so
ge

w
äh

lt
si

nd
,d

aß

� � u
nd

	 g b
ei

de
ni

ch
tv

er
sc

hw
in

de
n.



�� –

A(

C
om

pu
te

ra
lg

eb
ra

W
S

20
05

/2
00

6

D
a

[ In
te

gr
itä
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fü

hr
en

,d
er

de
n

üb
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kö
nn

en
w

ir

s (f )
fü
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nä

m
lic

h

� � � 1

K
ap

.2
:G

ru
nd

al
go

rit
hm

en

����
�B

se
lb

st
.S

om
it

ha
be

na
uc

h

� un
d

� ein
en

gr
öß
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äß

t.

§
3:

D
er

E
uk

lid
is

ch
e

A
lg

or
ith

m
us

fü
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üb
er

leg
en

,d
aß

gr
öß
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aẗ
ur

lic
h

ni
ch

t
da

s
N

ul
lp

ol
yn

om
se

in
da

rf
.

Fü
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fü
r

P
ol

yn
om

ei
n

m
eh

re
re

nV
er̈

an
de

r-
lic

he
n

üb
er

H od
er

üb
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fü
r

� =0
�RRR
�� +
Q � 1

is
t.

D
ie

s
is

te
in

ho
m

og
en

es
lin

ea
re

sG
le

ic
hu

ng
ss

ys
te

ma
us

� +

Q Gle
i-

ch
un

ge
nf

ür
di

e

� +

Q Un
be

ka
nn

te
nL 0�RRR

�L
g � 1

un
d

M 0�RRR
�M � �

1
;e

s

K
ap

.2
:G

ru
nd

al
go

rit
hm

en

����
�"

ha
tg

en
au

da
nn

ei
ne

ni
ch

ttr
iv

ia
le

L
ös

un
g,

fa
lls

se
in

eM
at

rix
si

ng
ul̈

ar
is

t,
fa

lls
al

so
de

re
nD

et
er

m
in

an
tev

er
sc

hw
in

de
t.

A
us

ge
sc

hr
ie

be
nw

ird
di

es
es

G
le

ic
hu

ng
ss

ys
te

m
,w
en

n
w

ir
m

it
de

m
K

o-
ef

fiz
ie

nt
en

vo
n

#g +� �

1
an

fa
ng

en
,z

u

� �L
g � 1

�	 g
M � �

1
=

0

� � � 1

L g �

1
+

� �L
g � 2
�	 g �

1M � �
1

�	 g
M � �

2
=

0

� � � 2

L g �

1
+

� � � 1

L g �

2
+

� �L
g � 3
�	 g �

2M � �
1

�	 g �

1M � �

2

	 gM � �

3
=

0

CCC

� 0L 2
+

� 1L 1
+

� 2L 0

�	 0M 2

�	 1M 1

�	 2M 0
=

0

� 0L 1
+

� 1L 0

�	 0M 1

�	 1M 0
=

0
� 0L 0

�	 0M 0
=

0

N
at

ür
lic

h
än

de
rt

si
ch

ni
ch

ts
an

de
r

ni
ch

ttr
iv

ia
le

n
L

ös
ba

rke
it

od
er

U
nl

ös
ba

rke
it

di
es

es
G

le
ic

hu
ng

ss
ys

te
m

s,w
en

n
w

ir
an

st
el

le
de

rV
ar

ia
-

bl
en

M P d
ie

V
ar

ia
bl

en

�M P b
et

ra
ch

te
n,

w
om

it
al

le
M

in
us

ze
ic

he
ni

m
ob

ig
en

G
le

ic
hu

ng
ss

ys
te

mz
u

P
lu

sz
ei

ch
en

w
er

de
n;

au
ß

er
de

mh
at

es
si

ch
–

de
rg

rö
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fü
hr

ta
uf

di
e

D
et

er
m

in
an

te
c'c'c�c'c'c�c'c'c'c'c�c'c'c'c'c'c�c'c
� �
��� � 1

��� � 2

RRR
� 1

� 0
0

0

RRR

0
0

� �
�T� � 1

RRR
� 2

� 1

� 0
0

RRR

0
0

0

� �
RRR
� 3

� 2

� 1

� 0

RRR

0
. . .

. . .
. . .

. .
.

. . .
. . .

. . .
. . .

. .
.

. . .
0

0
0

RRR
�T�
�T� � 1

�T� � 2

� � � 3

RRR
� 0

	 g
	 g � 1

	 g � 2

RRR
	 2

	 1

	 0
0

RRR

0
0

	 g
	 g � 1

RRR
	 3

	 2

	 1

	 0

RRR

0
. . .

. . .
. . .

. .
.

. . .
. . .

. . .
. . .

. .
.

. . .
0

0
0

RRR

0

	 g
	 g � 1

	 g � 2

RRR
	 0c'c'c�c'c'c�c'c'c'c'c�c'c'c'c'c'c�c'c

D
ie

M
at

rix
da

zu
be

ze
ic

hn
etm

an
al

s
SY

L
V

E
S

T
E

R-
M

at
rix

,i
hr

e
D

et
er

m
i-

na
nt

ea
ls

R
e

su
lta

n
teR

es
(

f �I )
de

rb
ei

de
nP

ol
yn

om
e

f un
d

I .F
al

ls
m

an
,

et
w

a
be

is
p̈a

te
re

nA
nw

en
du

ng
en

au
fP

ol
yn

om
em

eh
re

re
rV

er̈
an

de
rli

ch
er,



�� –

�(

C
om

pu
te

ra
lg

eb
ra

W
S

20
05

/2
00

6

au
fd

ie
V

ar
ia

bl
e

# hi
nw

ei
se

nm
öc
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ḧa
tz

en
zu

kö
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lle

n,
al

le
rd

in
gs

ke
nn

en
w

ir
a

p
ri
o

ri
w

ed
er

de
nG

ra
dn

oc
h

de
n

fü
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ẗu

rli
ch

w
ed

en
de

n
vo

n

f no
ch

de
n

vo
n

I ü
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cḧ

af
tig

en
si

ch
vo

r
al

le
m

m
it

de
rZ

ah
le

nt
he

or
ie

,̈ u
be

rd
ie

er
au

ch
ei

n
be

de
ut

en
de

sL
eh

rb
uc

h
sc

hr
ie

b.
S

eh
rb

ek
an

nt
si

nd
in

sb
es

on
de

res
ei

ne
A

rb
ei

te
n

üb
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hé
m

at
iq

ue
A

va
nć
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fä
lli

ge
P

rim
za

hl

i7 G
² ,d

ie
w

ed
er

de
n

fü
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Ü

be
rle

ge
n

w
ir

un
s,

w
as

be
id

er
P

ol
yn

om
div

is
io

n
m

it
de

n
K

oe
ffi

zi
en

te
n

pa
ss

ie
rt

.



�� –

�(

C
om

pu
te

ra
lg

eb
ra

W
S

20
05

/2
00

6

W
ir

be
re

ch
ne

ne
in

e
Fo

lg
e

vo
n

P
ol

yn
om

en

I 0
=

I �I

1�RRR
�I S

=

� ,w
o-

be
iI �

au
ss

ei
ne

m
V

or
g ä
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nü

be
rh

au
pte

in
e

R
es

ul
ta

nt
e?

2
.)

D
a

de
rA

lg
or

ith
m

us
à
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