13a)

3ot A A He) < () o)

S4-3r=1sA5+2r=0«<

4 =s+3r

5=0-2r

1({3 |4 Gl

0[-21]5 G2

210 |23 | G3=3*G2+2Gl1
0ol-215 G4=G2

110 [11,5]G5=G3/2

0]1 [-2,5|G6=G4/-2

L={(11,5;-2,5)}

Probe:
(4] (— 3] (1 ] (4 + 7,5) (1 1,5] (1 1,5] (1 1,5}
-2,5 =115 |« = © = (w)
5 -2 0 5-5 0 0 0

13b)

2 1 1 2 r-l s-1 2 Ir+1s
=7l |+s “ = + “ = S2=1lr+lsAS5=1r+2s <
5 1 2 5 r-l s-2 5 1lr +2s

2 =1r+ls
5=1r+2s

2 |Gl

1
2 15 |G2
1 |2 | G3=GI1

13| Ga=Gl-g2

-1 -3 G6=G4

-1 | G7=G5/1

1
1
1
0
110 |-1]G5=G4+G3
0
1
0

1 |3 | G8=G6/-1

L=1(1:3)}

Probe:

A LG



13¢)

1 3 5 1 r-3 s-5 1 3r 5s
214710 |=s|1|<|2|+|7r-0 |=|s-1|<|2]|+]|0 =|1s
3 -1 0 3 r-—1 s-0 3 —1r 0

1+3r=55sA2+0=1s A3-1r=0&r=3As=2

L={(3;2)}

Probe:

1 3 5 1+9 10 10 10
214310 (=21 |«<|2+0 =2 |2 |=[2 | (W)
3 -1 0 3+(-3) 0 0 0

13)d

1 1 2 1 r-1 s-2 1 1r +2s
6 |=rl2|+s|1 |6 |=|r-2|+|s-1|e|6 |=|2r+ls
10 5 0 10 r-5 s-0 10 S5r

S1=1lr+2sA6=2r+1s Al0=5r <

1=1r+2s
6=2r+1s
2=r

6=2%2+1s<>6=4+1s>2=5
1=1%2+2%2 ¢ 1=2+4 < 1=6 (falsch)

L=1{



14a)

3 2 1 3 r-2 s-1 3 2r +1s

=r +s ~ = + ~ = S3=2r+lsnd=1r+3s &
3=2r+ls
3=1r+3s

3 |Gl

1
314 |G2
1 |3 |G3=GlI

-5 | Gl=gl-2*G2

0[]0 |10 | G5=G4+5*G3

-5]-5 | G6=G4

1 | G7=G5/10

ol—|lo|l—|lolt]—|to
1
i

1 |1 | G&=G4/(-5)

L=1{1; 1D}

BB

6 2 1 6 r-2 s-1 6 2r +1s

=r +5 “ = + “ = S6=2r+lsAn8=1r+3s <
6=2r+1s
8=1r+3s

6 |Gl

1
318 |G2
1 |6 |G3=Gl

-10 | G4=gl1-2*G2

00 |20 | G5=G4+5*G3

5 [-10 | G6=G4

2 | G7=G5/10

ol—|lo|l—|olto—|to
1
(V)]

1 |2 [G8=G6/(-5)

L={@2:2)}

Probe:

(A e ()



l4c)

5 2 1 5 r-2 s-1 5 2r +1s
=r +s ~ = + > = S5=2r+lsAS5=1r+3s <
5 1 3 5 r-1 s-3 5 1r +3s
5=2r+1s
5=1r+3s

5 ]Gl

1
315 |G2
1 |5 | G3=GlI

-5 | G4=G1-2*G2

00 |20 | G5=G4+5*G3

-51-5 | G6=G4

2 | G7=G5/10

O O= DI —|N
1
W

1 |1 | G8=G6/(-5)

L=1{@2; 1}

B O

14d)

B b O R O

1=2r+1lsA-2=2r+3s<

1=2r+1s

—-2=1r+3s

2 1111 |Gl

1 |3 (-2]QG2

2 11 |1 |G3=Gl

0 -5 G4=G1-2*G2
1010 | 10 | G5=G4+5*G4
0 [-5]5 |G5=G4

1 1 | G7=G5/10

0 |1 |-1|G8=G6/(-5)
L={(;-1}

Probe:



l4e)
Y Y N N R A S e
=7 +§ <~ = + <~ = <~
-3 1 3 -3 r-1 s-3 -3 1r + 3s
4=2r+sAn-3=r+3s<

4=2r+1s
—-3=1r+3s

4 |Gl

1
3 1-3]1G2
1 14 | G3=GlI

10 | G4=G1-2*G2

00 |30 | G5=G4+5*G3

-5 110 | G6=G4

3 | G7=G5/10

O |O= |||
1
W

1 | -2 | G&=G6/-5

L={3:-2)}

Probe:

14f)

9 S R Y A R S A G

—3=2r+lsAn-4=1r+3s <

—-3=2r+ls

—4=1r+3s

2 11 (-3 [@G1

1 [3 |4 |G2

2 11 -3 | G3=G2

0 [-5]5 G4=G1-2*G2
100 | -10 | G5=G4+5*G3
0 [-5]5 G6=G4

1 -1 | G7=G5/10

0 |1 |-1 | G8=G6H/-5
L={(1;-1)}

Probe:



o 2 o))

2=2r+lsAnb6=1r+3s <

2=2r+ls

6=1r+3s

2 |1 |2 Gl

1 |3 1]6 G2

2 |1 |2 G3=Gl1

0 |-5]|-10| G4=G1-2*G2
100 |0 G5=G4+5*G3
0 |-5]-10]| g5=G4

1 0 G7=G5/10

0 |1 12 G8=G6/-5

L=1{(0;2)}

AR A AR

14h)

I R Y A X R N

—4=2r+1lsAn-2=1r+3s <&

—-4=2r+ls

—2=1r+3s

2 |1 ][4 |Gl

1 |3 -2 |G2

2 |1 -4 |G3=GI

0 |-5]0 |G4=G1-2*G2
10 | 0 | -20 | g5=G4+5*G3
0 |-5]0 |G6=G4

1 -2 | G7=G5/10

0

1 |0 | G8=G6/-5

L=1{(-2:0);

Probe:

T R e S



14i)

0 2 1 0 r-2 s-1
=y +5 ~ = + ~
3 1 3 3 r-1 s-3
0=2r+1s
3=1r+3s
2 1110 Gl
1 |33 G2
2 1110 G3=G4
0 [-5]-6 G4=G1-2*G2
100 | -6 G5=G4+5*G3
0 [-5]-6 G6=G4
1 |0 |-6/10 | G7=G5/10
0 (1 |6/5 G8=G6/-5
6 6
L={(-—; —
{( 0 )}
Probe:
12 6
0)  6(2) 61 0 | 1073
= —_—— —_ D d =
(3] 10@ 5(3] (3] 6,18
10 5
14j)
3 2 1 3 r-2 s-1
=y +s “ = + RN
0 1 3 0 r-l s-3
3=2r+1s
0=1r+3s
2 1113 Gl
1 [31]0 G2
2 1113 G3=Gl
0 [-5]3 G4=G1-2*G2
100 |18 G5=G4+5*G3
0 [-5]3 G6=G4
1 [0 | 18/10 | G7=G5/10
0 |1 |-3/5 | G&=G6/-5
9
L={(=-; -—=
{( s )}
Probe:

0
3

3
0

|

|

2r +1s

|

1r +3s

2r +1s

|

1r +3s

](—)0:2r+13/\3:1r+3s ©

j<—>3:2r+IS/\O=1r+3s “



14k)

gy

{

5

1

el

3
1=2r+1s
1=1r+3s
2 |1 |1 Gl
1 |3 |1 G2
2 |1 |1 G3=G1
0 |-5]-1 G4=G1-2*G2
10/0 |4 G5=G4+5*G3
0 |-5]-1 G6=G4
1 [0 |4/10 | G7=G5/10
0 |1 |1/5 | G&8=G6/-5
2 1
L={(=-; =
{( s s )}
Probe:
4 1
1 2(2 | N 1575
= — —_ <> =
1) 5(1 3 1 2 3

el

1
1

|

2r +1s

|

1r +3s

](—)1=2r+13/\1=1r+3s >



141)

=) ()0

—-3=2r+lsAn-3=1r+3s <

—-3=2r+ls
—-3=1r+3s
2 11 (-3 G1
1 |3 (-3 G2
2 11 (-3 G3=Gl1
0 [-5]3 G4=G1-2*G2
1010 |-12 G5=G4+5*G3
0 [-5]3 G6=G4
1 -(12/10) | G7=G5/10
0 |1 |-@3/5) G8=G6/5

6 3
L={(-—=;—=

{( 573 )}

Probe:

J)el

-3
-3

]:

(2r +1s

1r +3s

Jo



15a)
Teil 1)

1 G A ) v

2=3r-1san-1=4r+3s <

2=3r—1s

—1=4r+3s

3 |-1 |2 Gl

4 3 -1 G2

3 [-1 |2 G3=G1

0 |[-13]11 G4=4*G1-3*G2
3390 |-15 G5=G4-13*G3
0 |-13]11 G6—g4

1 (15/39) | G7=G5/-39

0 |1 |[-(11/13)] G8=G6/-13

_ 5.
L=z i3

Probe:
15 11

L5600 5 5 ()

13 13



Teil 2)

AL

3=2r—IsAn-1r+3s <

3=2r-1Is

4=—1r+3s

2 |-113 Gl

-1 13 |4 G2

2 |-113 G3=G1

0 |5 |11 G4=G1+2*G2
100 |26 G5=G4+5*G3
0 |5 |11 G6=G4

1 |0 |(26/10) | G7=G5/10

0 |1 |(11/5) | G8=G6/5

L= {(% : 15—1)}

Probe:

W By W R S

H

2r—1s
—1r+3s



Teil 3)

I A e i T A T I A I

—1=2r+3sA3=-1lr+4s <

—1=2r+3s

3=—1r+4s

2 3 -1 Gl

-1 |4 |3 G2

2 3 -1 G3=¢gl

0 1115 G4=G1+2*G2
2210 |26 G5=3*G4-11*G3
0 1115 G6=gG4

1 0 |-(26/22) | G7=G5/-22

0 1 | (5/11) G8=Go6/11

_y 135
L=ty

Probe:
26 15

A AR M SR

11



15b)
Teil 1)

N R G S il 8 G S el

1=3r-2sA-1=2r—-8s <&

1=3r-2s
—1=2r-S8s
3 (211 Gl
2 -8 1-1 G2
3 (211 G3=@Gl1
0 (2015 G4=2*G1-3*G2
300 |15 G5=10*G3+G4
0 2015 G6=G4
1 [0 |15/30 | G7=G5/30
0 |1 |5720 | G8=G6/20

1 1
L={(<=; —

{( 57 )}



Teil 2)

A=)

3=-2r+1lsAn2=-8r—1s <

|

—2.r
—8.r

3==2r+ls
2=-8r—1s
2 1113 Gl
-8 [-1]2 G2
2 1113 G3=G1
0 5 110 G4=4*G1-G2
-1010 |5 G5=G4-5G3
5 110 G6=G4
1 0 | -(5/10) | G7=G5/-10
0|1 |10/5 G8=G6/5
L={(+;2)
2 9
Probe:

M

l-s

—1-s

Jol

3
2

H

—2r+ls
—8r—1s

Jo



15b)
Teil 3)

I Y Y B S DY B e

3=2r+lsAn2=-8r—-1s <&

—-2=1r+3s

—8=-1r+2s

1 13]-2 Gl
-1121-8 G2

1 13]-2 G3=@Gl1

0 [5]-10 G4=G1+G2
S101-20 G5=3G4-5G3
0 [5]-10 G6=G4

1 | 0] (20/5) | G7=G5/5

0 |1]-2 G8=G6/5
L={4;-2)}

Probe:



15¢)
Teil 1)

O e A e D Gl A

L5=3r-3s A-1=2r—-10s <>

1,5=3r-3s

—-1=2r-10s

3 1-3 |1,5 G1

2 |-10] -1 G2

3 1-3 |1,5 G3=Gl1

0 |24 |6 G4=2*G1-3*G2

2410 18 G5=G4+8*G3
0 (24 |6 G6=G4
1 18/24 | G7=G5/24
0 |1 6/24 | G8=G6/24
31
L={(—;—
{( ) 4)}
Probe:

9 3
1 e e P e (A
-1) 42) 4l-10) "\-1) |6 10| "(-1) (-1

4



Teil 2)

H R R

3=-3r+1,5s A2==10r —1s <>

3=-3r+15s
2=—10r—-1s

3 | 1,5(3 Gl

-10 -1 |2 G2

3 |1 1,5(3 G3=Gl1

0 18 |24 G4=10*G1-3*G2

36 |0 |-12 G5=G4-12*G3

0 18 | 24 G6=G4

1 0 |-12/36 | G7=G5/36

0 1 | 24/18 | G&=G6/18

L= {5}

Probe:

3 1(-3) a(15) (3) |372
=—— +— PN = PN
2)” 3l-10)"3\=1) " (2) |10 4

Jol

2

—3r+1,5s
= <>
—10r —1s



Teil 3)

A e T A e R AT e

-3=L5r+3sA-10=-1r+2s <>

—3=15r+3s

—-10=-1r+2s

1,5131(-3 |Gl

-1 [(21]-10] G2

1,5131]-3 | G3=Gl1

0 6 | -18 | G4=G1+1,5*G2

3101 -12 | G5=G4-2*G3

0 6| -18 | G6=G4

1 0|-4 | G7=G5/-3

0 1]-3 | G&=G6/6

L={4;-3)}

Probe:
-3 1,5 3 -3 6-9 -3 -3

=4 =3 |« = < = (w)

-10 -1 2 -10 —-4-6 -10 -10

16a)
2 1 1 2 1-7 1-s 2 1r+1s

=7l |+s “ = + “ = S2=lr+lsAn0=1r—-1s <

0 1 -1 0 1-7 —1-s 0 1r—1s

2=1r+1s

0=1r-1s

111 {2]Gl1

1/-110]G2

111 |2 G3=Gl1

012 |2 G4=G1-G2

210 | 2| G5=G4-2*G3

012 |2]G6=G4

110 | 1] G7=G5/2

0|1 |1] G8=G6/2

L={1;1)}

Probe:



16b)

B O L N S
=7 + S <> = + <> = <>
2 1 -1 2 1-r —1-s 2 1Ir—1s

O=lr+lsA2=1r-1s <

O0=1r+1s
2=1r-1s

1 10 |Gl

-112 | G2

0 | G3=Gl

) [ Y U

-2 | G4=G1-G2

1
[\

-2 | G5=G4-2*G3

-2 | G6=G4

1 | G7=G5/-2

(= fe]
— | OINO(N|—

-1 | G8=G6/2

L={1;-D}

0L -

16¢)

3 1 1 3 l1-7 1-s 3 1r+1s

=7l [+s “ = + “ = S3=lr+lsal=lr-1s<
3=1r+ls
1=1r—-1s

Gl

G2

3
1
3 | G3=Gl
2 | G4=G1-G2

-4 | G5=G4-2*G3

G6=G4

2
2 | G7=G5/-2
1 | G8=G6/2




16d)

B 0 A G R ) il
=7 + S <> = + <> = <>

3 1 -1 3 1-r -1-s 3 1r—1s

—1=lr+lsA3=1r-1s &

—1=1r+ls
3=1r-1s

1 [-1]Gl1

-113 G2

-1 | G3=Gl

) [ Y U

-4 | G4=G1-G2

1
[\

-2 | G5=G4-2*G3

-4 | G6=G4

1 | G7=G5/-2

(= fe]
— | OINO(N|—

-2 | G8=G6/2

L={(1;-2)}

Probe:

16e)

5 1 1 5 1-7 1-s 5 1r+1s
=rl |+s “ = + “ = SS5=lr+lsal=1lr-1s &
1 1 -1 1 1-7 —1-s 1 1r-1s
S5=1r+1s
1=1r—-1s

Gl

G2

G3=Gl

Aln|—|Wh

G4=G1-G2

-6 | G5=G4-2*G3

G6=G4

4
3 | G7=G5/-2
2 | G8=G6/2




16f)
S R G A
=rl |+s © = + > = >
-5 1 -1 -5 1-r —1-s -5 1r—1s
I=lr+lsAn=5=1r-1s <

I=1r+1s
-5=1Ir-1Is

1 |1 |Gl

-11-5]1G2

1 | G3=Gl

) [ Y U

6 | G4=G1-G2

1
[\

4 | G5=G4-2*G3

6 | G6=G4

-2 | G7=G5/-2

(= fe]
— | OINO(N|—

3 | G&=G6/2

L={(-2;3)}

A )LL)

16g)

@; :@Z(lfrjTS@-G::}(*:.SJHGJ—(i?i:je

6=1r+1s
2=1r-1s

Gl

G2

G3=Gl

O | == —
E-N ko N \S 2 o))

G4=G1-G2

1
[\

-8 | G5=G4-2*G3

G6=G4

G7=G5/-2

— OO —

(= fe]
N[~

G8=G6/2

L={(4:2)}

Probe:



16h)

B Y L o Y
=7 + S <> = + <> = <>
2 1 -1 2 1-r —1-s 2 1Ir—1s

2=1r+lsA2=1r-1s <

2=1r+1s
2=1r-1s

Gl

G2

G3=Gl1

O = = —
[«>R I \OR B SR \S)

G4=G1-G2

1

N
1

N

G5=G4-2*G3

G6=G4

G7=G5/-2

— OO —

(= fe]
IO

G8=G6/2

L={2:0)}

Probe:

17a)
2 1 1 1 2 l-r l-s 1-¢ 2 Ir+1s+1¢

4 1=r0|+s|1 |+11]|e|4|=|0-7r|+|1l-5s |+|1-t |4 |=|1ls+1t
1 0 0 1 1 0-r 0-s 1-¢ 1 1t
2=r+s+tAad=s+ttAal=t &

2=1r+1s+1t
4=1s+1t
1=¢

4=1s+1 -1
3=s

2=1r+3+1
2=1r+4 |-4
-2=r

L={(-2;3;1)}

Probe:
2 1 1 1 2 2+3+1 2 2

41=-2[0|+3|1 [+][1|«<|4|=|0+3+]1|>|4|=|4]| (W)
1 0 0 1 1 0+0+1 1 1



17b)
7 1 1) (1 7V (1) (1-s) (1-¢ 7 Ir+1s+1t

5/=r0|+s|1 |+8]1]||5|=|0-r|+|1-s |+|1-t||5]|c|1ls+1t ~
1 0 0 1 1 0-r 0-s 1-¢ 1 1t
T=r+s+tAS=s+tal=te

T=1lr+1s+1t
S5=1s+1¢
1=¢

5=s+1 -1
4=s

T=r+4+1
7=r+5 -5
2=r

L={2;4;Dj

Probe:
7 1 1 1 7 2+4+1 7 7

50/=210[+41 |[+1|1|<|5|=[0+4+5]|<|5|=|5](W)
1 0 0 1 1 0+0+1 1 1



17¢)

-2 1 1 1 -2 1-r l-s 1-¢ -2 lr+1s+1¢
5 [(=r0f+s/l|+41|<|5 |=|0-r|+|1l-s |+l 2|5 |=|1ls+1t ©
13 0 0 1 13 0-r 0-s 1-¢ 13 1¢

2=r+s+ttAS=s+tAld=t &

—2=lr+ls+1t
S5=1s+1z
13=1¢

5=1s+13 |-13
-8=s

-2=1r-8+13
-2=1r+5 -5
-7=r

L={(-7;-8;13)}

Probe:

-2 1 1 1 -2 -7-8+13 -2 -2

5 |[==710[-8 1 |+13[1|<|5 [|=]0-8+13 |«<|5 [=]|5 | (W)
13 0 0 1 13 0+0+13 13 13



17d)

0 1 1 1 0 1-r l-s 1-¢ 0 Ir+ls+1z
5 |=r0|+s|1|+H1l]|<>|5 |=[0-7|+|1l-s |+]|1-t]|e>|5 |=|1ls+1z
-5 0 0 1 -5 0-r 0-s 1-¢ -5 1z

O=r+s+tAS=s+tA-5=t<e

O=1r+1s+1z
S5=1s+1z
-5=t¢

5=1s-5 |+5
10=s

0=1r+10-5
0=1r+5 |-5
-5=r

L={(-5;10;-5)}

Probe:
0 1 1 1 0 -5+10-5 0 0
5 [==5/0|+10[1 |=5/1|<|5 [=|0+10-5 |5 |=]5 (W)

-5 0 0 1 -5 0+0-5 -5 -5



17e)
0 1 1 1 0 l-r l-s 1-¢ 0 Ir+1s+1¢

O|l=r0|+s|1|+1]|e>[0]|=[0-7|+|1l-5s |[+]|1-t]|c>|0]|=|1s+1t ~
0 0 0 1 0 0-r 0-s 1-¢ 0 1t
O=r+s+tA0=s+tA0=t<

O=1r+1s+1z
O=1s+1¢
0=¢

0=1s+0
0=s

0=1r+0+0
O=r

L={0;0:0)}

Probe:
0 1 1 1 0 0+0+0 0 0

0/=00(+0[1[+0[1{«<>|0|=[0+0+0|«<>|0|=|0]| (W)
0 0 0 1 0 0+0+0 0 0



176)
3 1 1) (1 3 17 (1-s) (1-t 3 Ir+1s+1t

9 |=r0|+s|1|+81|<|9 [=|0-r|+|1-5s |+|1-t|<|9 |=|1ls+1t ~
12 0 0 1 12 0-r 0-s 1-¢ 12 1t
3=r+s+tA9=s+tAl2=t<

3=1r+ls+1¢
9=1s+1¢
12=¢

9=1s+12 |-12
-3=s

3=1r-3+12
3=1r+9 -9
-6=r

L={(-6;-3;12)}

Probe:
3 1 1 1 3 -6-3+12 3 3

9 |==6/0|=-3|1 [+12/1|«<>|9 [=]|0-3+12 |<|9 [=(9 | (W)
12 0 0 1 12 0+0+12 12 12



17g)

17 1 1 1 17 l-r I-s 1-t 17 lr +1s+1t
12 |=7r 0|+l |+f1| |12 |=|0-7|+|1-s [+|1-2|>|12 |=|1ls+]1¢
-11 0 0 1 —-11 0-r 0-r 1-t —-11 1z

17=r+s+tAal2=s+ta-11=te

17=1r+1s+1¢
12=1s+1¢
—11=¢

12=1s-11 +11
23=s

17=1r+23-11
17=1r+12 l-12
5=r

L=1{(5:23;-11)}

Probe:
17 1 1 1 17 5+23-11 17 17
12 |=50[+23[1|-11|1|<|12 |={0+23-11|«<> |12 [=|12 | (W)

—-11 0 0 1 —-11 0+0-11 —-11 —-11



17h)
20 1 1) (1 20 (1-rY) (1-s) (1-¢ 20\ (lr+1s+1t

30 (=70 |+s|1 |+8]1|<>|30|=|0-7|+|1-s |[+]|1-2|<>|30|=|1s+1¢ “
45 0 0 1 45 0-r 0-s 1-¢ 45 1t
20=r+s+tA30=s+tAdS5=t<

20=1r+1s+1¢
30=1s+1¢
45 =¢

30=1s+45 |-45
-15=s

20=1r-15+45
20=1r+30 I-30
-10=r

L={(-10;-15;45)}

Probe:

20 1 1 1 20 —10-15+45 20 20

30 [==10{ 0 |=15|1 |+45|1|< |30 |=|0-15+45 <30 (=30 (w)
45 0 0 1 45 0+0+45 45 45

18)

MA=-05b-05a
MB=05a-05b
MC=05a+05b

MD=-05a+05b

19)

—_—> 1—> >
M, =—u+—v
2
—_— —> 1—>
BM, =-u+—v



20)

BC=—b+c
BD=—b+d
CD=—c+d

21)

AB=—a+bh
BC=—b+c
SD=a—b+c
CD=a-b
AD=BC=—b+c

DA=—-AD=—(-b+c)=b-c

22)
AM, =05a+0,5b
AM, = a+05b+05c

AM, = b+0,5a+0,5 ¢

23)
OD=b+a+tc
AD=b+c
BD=a+c

CD=b+a



