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5 = 0-2r 
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0 1 -2,5 
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G3=3*G2+2G1 
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G5=G3 /2 
G6=G4/-2 

 
L = {(11,5 ; -2,5)} 
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1 0 -1 G5=G4+G3 
0 -1 -3 G6= G4 
1 0 -1 G7=G5/1 
0 1 3 G8=G6/-1 
 
L = {(-1 ; 3)} 
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2 1 3 G1 
1 3 4 G2 
2 1 3 G3=G1 
0 -5 -5 G1=g1-2*G2 
10 0 10 G5=G4+5*G3 
0 -5 -5 G6=G4 
1 0 1 G7=G5/10 
0 1 1 G8=G4/(-5) 
 
L = {(1 ; 1)} 
 
Probe: 
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2 1 6 G1 
1 3 8 G2 
2 1 6 G3=G1 
0 -5 -10 G4=g1-2*G2 
10 0 20 G5=G4+5*G3 
0 -5 -10 G6=G4 
1 0 2 G7=G5/10 
0 1 2 G8=G6/(-5) 
 
L = {(2 ; 2)} 
 
Probe: 
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2 1 5 G1 
1 3 5 G2 
2 1 5 G3=G1 
0 -5 -5 G4=G1-2*G2 
10 0 20 G5=G4+5*G3 
0 -5 -5 G6=G4 
1 0 2 G7=G5/10 
0 1 1 G8=G6/(-5) 
 
L = {(2 ; 1)} 
 
Probe: 


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2 1 1 G1 
1 3 -2 G2 
2 1 1 G3=G1 
0 -5 5 G4=G1-2*G2 
10 0 10 G5=G4+5*G4 
0 -5 5 G5=G4 
1  1 G7=G5/10 
0 1 -1 G8=G6/(-5) 
 
L = {(1 ; -1)} 
 
Probe: 
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2 1 4 G1 
1 3 -3 G2 
2 1 4 G3=G1 
0 -5 10 G4=G1-2*G2 
10 0 30 G5=G4+5*G3 
0 -5 10 G6=G4 
1 0 3 G7=G5/10 
0 1 -2 G8=G6/-5 
 
L={(3 ; -2)} 
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


































































 3

4

3

4

63

26

3

4

3

1
2

1

2
3

3

4
 (w) 

 
 
14f) 





















































































sr

sr

s

s

r

r
sr

31

12

4

3

3

1

1

2

4

3

3

1

1

2

4

3
 

srsr 314123    
 

sr

sr

314

123




 

 
2 1 -3 G1 
1 3 -4 G2 
2 1 -3 G3=G2 
0 -5 5 G4=G1-2*G2 
10 0 -10 G5=G4+5*G3 
0 -5 5 G6=G4 
1 0 -1 G7=G5/10 
0 1 -1 G8=G6/-5 
 
L={(1;-1)} 
 
Probe: 










































































4

3

4

3

31

12

4

3

3

1
1

1

2
1

4

3
 (w) 

 



14g) 














































































sr

sr

s

s

r

r
sr

31

12

6

2

3

1

1

2

6

2

3

1

1

2

6

2
 

 
srsr 316122   

 

sr

sr

316

122




 

 
2 1 2 G1 
1 3 6 G2 
2 1 2 G3=G1 
0 -5 -10 G4=G1-2*G2 
10 0 0 G5=G4+5*G3 
0 -5 -10 g5=G4 
1 0 0 G7=G5/10 
0 1 2 G8=G6/-5 
 
L = {(0 ; 2)} 
 
Probe: 

































































6

2

6

2

60

20

6

2

3

1
2

1

2
0

6

2
 (w) 

 
 
14h) 





















































































sr

sr

s

s

r

r
sr

31

12

2

4

3

1

1

2

2

4

3

1

1

2

2

4
 

srsr 312124    
 

sr

sr

312

124




 

 
2 1 -4 G1 
1 3 -2 G2 
2 1 -4 G3=G1 
0 -5 0 G4=G1-2*G2 
10 0 -20 g5=G4+5*G3 
0 -5 0 G6=G4 
1 0 -2 G7=G5/10 
0 1 0 G8=G6/-5 
 
L = {(-2 ; 0)} 
 
Probe: 










































































2

4

2

4

02

04

2

4

3

1
0

1

2
2

2

4
 (w) 



14i) 

srsr
sr

sr

s

s

r

r
sr 313120

31

12

3

0

3

1

1

2

3

0

3

1

1

2

3

0














































































  

sr

sr

313

120




 

 
2 1 0 G1 
1 3 3 G2 
2 1 0 G3=G4 
0 -5 -6 G4=G1-2*G2 
10 0 -6 G5=G4+5*G3 
0 -5 -6 G6=G4 
1 0 -6/10 G7=G5/10 
0 1 6/5 G8=G6/-5 
 

L = {(
5

6
;

10

6
 )} 

Probe: 













































































3

0

3

0

5

18

10

6
5

6

10

12

3

0

3

1

5

6

1

2

10

6

3

0
 (w) 

 
14j) 

srsr
sr

sr

s

s

r

r
sr 310123

31

12

0

3

3

1

1

2

0

3

3

1

1

2

0

3














































































  

sr

sr

310

123




 

 
2 1 3 G1 
1 3 0 G2 
2 1 3 G3=G1 
0 -5 3 G4=G1-2*G2 
10 0 18 G5=G4+5*G3 
0 -5 3 G6=G4 
1 0 18/10 G7=G5/10 
0 1 -(3/5) G8=G6/-5 
 

L = {( 
5

3
;

5

9
 )} 

 
Probe: 













































































0

3

0

3

5

9

5

9
5

3

5

18

0

3

3

1

5

3

1

2

5

9

0

3
 (w) 



14k) 

srsr
sr

sr

s

s

r

r
sr 311121

31

12

1

1

3

1

1

2

1

1

3

1

1

2

1

1














































































  

sr

sr

311

121




 

 
2 1 1 G1 
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 G8=G6/-5 
 

L = {(
5

1
;

5

2
)} 

 
Probe: 













































































1

1

1

1

5

3

5

2
5

1

5

4

1

1

3

1

5

1

1

2

5

2

1

1
 (w) 

 



14l) 





















































































sr

sr

s

s

r

r
sr

31

12

3

3

3

1

1

2

3

3

3

1

1

2

3

3
 

srsr 313123    
 

sr

sr

313

123




 

 
2 1 -3 G1 
1 3 -3 G2 
2 1 -3 G3=G1 
0 -5 3 G4=G1-2*G2 
10 0 -12 G5=G4+5*G3 
0 -5 3 G6=G4 
1 0 -(12/10) G7=G5/10 
0 1 -(3/5) G8=G6/5 
 

L = {(
5

3
;

5

6
 )} 

 
Probe: 





















































































3

3

3

3

5

9

5

6
5

3

5

12

3

3

3

1

5

3

1

2

5

6

3

3
 (w) 

 
 



15a) 
Teil 1) 
















































































 sr

sr

s

s

r

r
sr

34

13

1

2

3

1

4

3

1

2

3

1

4

3

1

2
 

srsr 341132    
 

sr

sr

341

132




 

 
3 -1 2 G1 
4 3 -1 G2 
3 -1 2 G3=G1 
0 -13 11 G4=4*G1-3*G2 
-39 0 -15 G5=G4-13*G3 
0 -13 11 G6=g4 
1 0 (15/39) G7=G5/-39 
0 1 -(11/13) G8=G6/-13 
 

L = {(
13

11
;

13

5
 )} 

 
Probe: 

















































































 1

2

1

2

13

33

13

20
13

11

13

15

1

2

3

1

13

11

4

3

13

5

1

2
 (w) 

 



Teil 2) 

















































































sr

sr

s

s

r

r
sr

31

12

4

3

3

1

1

2

4

3

3

1

1

2

4

3
 

srsr 31123    
 

sr

sr

314

123




 

 
2 -1 3 G1 
-1 3 4 G2 
2 -1 3 G3=G1 
0 5 11 G4=G1+2*G2 
10 0 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 = {(
5

11
;

5

13
)} 

 
Probe: 














































































4

3

4

3

5

33

5

13
5

11

5

26

4

3

3

1

5

11

1

2

5

13

4

3
 (w) 

 
 



Teil 3) 

















































































sr

sr

s

s

r

r
sr

41

32

3

1

4

3

1

2

3

1

4

3

1

2

3

1
 

srsr 413321    
 

sr

sr

413

321




 

 
2 3 -1 G1 
-1 4 3 G2 
2 3 -1 G3=g1 
0 11 5 G4=G1+2*G2 
-22 0 26 G5=3*G4-11*G3 
0 11 5 G6=gG4 
1 0 -(26/22) G7=G5/-22 
0 1 (5/11) G8=G6/11 
 

L = {(
11

5
;

11

13
 )} 

 
Probe: 














































































3

1

3

1

11

20

11

13
11

15

11

26

3

1

4

3

11

5

1

2

11

13

3

1
 (w)  

 
 



15b) 
Teil 1) 


















































































 sr

sr

s

s

r

r
sr

82

23

1

1

8

2

2

3

1

1

8

2

2

3

1

1
 

srsr 821231    
 

sr

sr

821

231




 

 
3 -2 1 G1 
2 -8 -1 G2 
3 -2 1 G3=G1 
0 20 5 G4=2*G1-3*G2 
30 0 15 G5=10*G3+G4 
0 20 5 G6=G4 
1 0 15/30 G7=G5/30 
0 1 5/20 G8=G6/20 
 

L = {(
4

1
;

2

1
)} 

Probe: 



















































































 1

1

1

1

4

8

2

2
4

2

2

3

1

1

8

2

4

1

2

3

2

1

1

1
 (w) 

 
 



Teil 2) 


















































































sr

sr

s

s

r

r
sr

18

12

2

3

1

1

8

2

2

3

1

1

8

2

2

3
 

srsr 182123    
 

sr

sr

182

123




 

 
-2 1 3 G1 
-8 -1 2 G2 
-2 1 3 G3=G1 
0 5 10 G4=4*G1-G2 
-10 0 5 G5=G4-5G3 
0 5 10 G6=G4 
1 0 -(5/10) G7=G5/-10 
  0 1 10/5 G8=G6/5 
 

L = {(- 2;
2

1
)} 

 
Probe: 
















































































2

3

2

3

2
2

8

2
2

2

2

3

1

1
2

8

2

2

1

2

3
 (w) 

 
 



15b) 
Teil 3) 
























































































sr

sr

s

s

r

r
sr

21

31

8

2

2

3

1

1

8

2

2

3

1

1

8

2
 

srsr 182123    
 

sr

sr

218

312




 

 
1 3 -2 G1 
-1 2 -8 G2 
1 3 -2 G3=G1 
0 5 -10 G4=G1+G2 
-5 0 -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: 












































































8

2

8

2

44

64

8

2

2

3
2

1

1
4

8

2
 (w) 

 
 
 
 
 



15c) 
Teil 1) 


















































































 sr

sr

s

s

r

r
sr

102

33

1

5,1

10

3

2

3

1

5,1

10

3

2

3

1

5,1
 

srsr 1021335,1    
 

sr

sr

1021

335,1




 

 
3 -3 1,5 G1 
2 -10 -1 G2 
3 -3 1,5 G3=G1 
0 24 6 G4=2*G1-3*G2 
24 0 18 G5=G4+8*G3 
0 24 6 G6=G4 
1 0 18/24 G7=G5/24 
0 1 6/24 G8=G6/24 
 

L = {(
4

1
;

4

3
)} 

 
Probe: 



















































































 1

5,1

1

5,1

4

10

4

6
4

3

4

9

1

5,1

10

3

4

1

2

3

4

3

1

5,1
 (w) 

 



Teil 2) 

















































































sr

sr

s

s

r

r
sr

110

5,13

2

3

1

5,1

10

3

2

3

1

5,1

10

3

2

3
 

srsr 11025,133   
 

sr

sr

1102

5,133




 

 
-3 1,5 3 G1 
-10 -1 2 G2 
-3 1,5 3 G3=G1 
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 G8=G6/18 
 

L = {(-
3

4
;

3

1
)} 

 
Probe: 
















































































2

3

2

3

3

4

3

10
2

6

3

3

2

3

1

5,1

3

4

10

3

3

1

2

3
 (w) 

 



Teil 3) 






















































































sr

sr

s

s

r

r
sr

21

35,1

10

3

2

3

1

5,1

10

3

2

3

1

5,1

10

3
 

srsr 211035,13    
 

sr

sr

2110

35,13




 

 
1,5 3 -3 G1 
-1 2 -10 G2 
1,5 3 -3 G3=G1 
0 6 -18 G4=G1+1,5*G2 
-3 0 -12 G5=G4-2*G3 
0 6 -18 G6=G4 
1 0 -4 G7=G5/-3 
0 1 -3 G8=G6/6 
 
L = {(4 ; -3)} 
 
Probe: 












































































10

3

10

3

64

96

10

3

2

3
3

1

5,1
4

10

3
 (w) 

 
 
16a) 

srsr
sr

sr

s

s

r

r
sr 110112

11

11

0

2

1

1

1

1

0

2

1

1

1

1

0

2
















































































  

sr

sr

110

112




 

 
1 1 2 G1 
1 -1 0 G2 
1 1 2 G3=G1 
0 2 2 G4=G1-G2 
2 0 2 G5=G4-2*G3 
0 2 2 G6=G4 
1 0 1 G7=G5/2 
0 1 1 G8=G6/2 
 
L = {(1 ; 1)} 
 
Probe: 


































































0

2

0

2

11

11

0

2

1

1
1

1

1
1

0

2
 (w) 

 



16b) 
















































































sr

sr

s

s

r

r
sr

11

11

2

0

1

1

1

1

2

0

1

1

1

1

2

0
 

srsr 112110    
 

sr

sr

112

110




 

 
1 1 0 G1 
1 -1 2 G2 
1 1 0 G3=G1 
0 2 -2 G4=G1-G2 
-2 0 -2 G5=G4-2*G3 
0 2 -2 G6=G4 
1 0 1 G7=G5/-2 
0 1 -1 G8=G6/2 
 
L = {(1 ; -1)} 
 
Probe: 


































































2

0

2

0

11

11

2

0

1

1
1

1

1
1

2

0
 (w) 

 
 
16c) 

srsr
sr

sr

s

s

r

r
sr 111113

11

11

1

3

1

1

1

1

1

3

1

1

1

1

1

3
















































































 

sr

sr

111

113




 

 
1 1 3 G1 
1 -1 1 G2 
1 1 3 G3=G1 
0 2 2 G4=G1-G2 
-2 0 -4 G5=G4-2*G3 
0 2 2 G6=G4 
1 0 2 G7=G5/-2 
0 1 1 G8=G6/2 
 
L = {(2 ; 1)} 
 
Probe: 


































































1

3

1

3

12

12

1

3

1

1
1

1

1
2

1

3
 (w) 

 



16d) 
















































































sr

sr

s

s

r

r
sr

11

11

3

1

1

1

1

1

3

1

1

1

1

1

3

1
 

srsr 113111    
 

sr

sr

113

111




 

 
1 1 -1 G1 
1 -1 3 G2 
1 1 -1 G3=G1 
0 2 -4 G4=G1-G2 
-2 0 -2 G5=G4-2*G3 
0 2 -4 G6=G4 
1 0 1 G7=G5/-2 
0 1 -2 G8=G6/2 
 
L = {(1 ; -2)} 
 
Probe: 


































































3

1

3

1

21

21

3

1

1

1
2

1

1
1

3

1
 (w) 

 
 
16e) 

srsr
sr

sr

s

s

r

r
sr 111115

11

11

1

5

1

1

1

1

1

5

1

1

1

1

1

5
















































































  

sr

sr

111

115




 

 
1 1 5 G1 
1 -1 1 G2 
1 1 5 G3=G1 
0 2 4 G4=G1-G2 
-2 0 -6 G5=G4-2*G3 
0 2 4 G6=G4 
1 0 3 G7=G5/-2 
0 1 2 G8=G6/2 
 
L = {(3 ; 2)} 
 
Probe: 


































































1

5

1

5

23

23

1

5

1

1
2

1

1
3

1

5
 (w) 

 



16f) 


















































































 sr

sr

s

s

r

r
sr

11

11

5

1

1

1

1

1

5

1

1

1

1

1

5

1
 

srsr 115111    
 

sr

sr

115

111




 

 
1 1 1 G1 
1 -1 -5 G2 
1 1 1 G3=G1 
0 2 6 G4=G1-G2 
-2 0 4 G5=G4-2*G3 
0 2 6 G6=G4 
1 0 -2 G7=G5/-2 
0 1 3 G8=G6/2 
 
L = {(-2 ; 3)} 
 
Probe: 





































































 5

1

5

1

32

32

5

1

1

1
3

1

1
2

5

1
 (w) 

 
 
16g) 
















































































sr

sr

s

s

r

r
sr

11

11

2

6

1

1

1

1

2

6

1

1

1

1

2

6
  

srsr 112116    
 

sr

sr

112

116




 

 
1 1 6 G1 
1 -1 2 G2 
1 1 6 G3=G1 
0 2 4 G4=G1-G2 
-2 0 -8 G5=G4-2*G3 
0 2 4 G6=G4 
1 0 4 G7=G5/-2 
0 1 2 G8=G6/2 
 
L = {(4 ; 2)} 
 
Probe:  


































































2

6

2

6

24

24

2

6

1

1
2

1

1
4

2

6
 (w) 



16h) 
















































































sr

sr

s

s

r

r
sr

11

11

2

2

1

1

1

1

2

2

1

1

1

1

2

2
 

srsr 112112    
 

sr

sr

112

112




 

 
1 1 2 G1 
1 -1 2 G2 
1 1 2 G3=G1 
0 2 0 G4=G1-G2 
-2 0 -4 G5=G4-2*G3 
0 2 0 G6=G4 
1 0 2 G7=G5/-2 
0 1 0 G8=G6/2 
 
L = {(2 ; 0)} 
 
Probe: 


































































2

2

2

2

02

02

2

2

1

1
0

1

1
2

2

2
 (w) 

 
 
17a) 


























































































































































































t

ts

tsr

t

t

t

s

s

s

r

r

r

tsr

1

11

111

1

4

2

1

1

1

0

1

1

0

0

1

1

4

2

1

1

1

0

1

1

0

0

1

1

4

2

 

2 = r + s + t  4 = s + t  1 = t   
 

t

ts

tsr






1

114

1112

 

  
4=1s+1     |-1 
3=s 
 
2=1r+3+1 
2=1r+4  |-4 
-2=r 
 
L = {(-2 ; 3 ; 1)} 
 
Probe: 












































































































































1

4

2

1

4

2

100
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132

1

4

2

1

1

1

1

0

1

1

3

0

0

1

2

1

4

2

 (w) 



17b) 


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7 = r + s + t  5 = s + t  1 = t  
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5=s+1  |-1 
4=s 
 
7=r+4+1 
7=r+5  |-5 
2=r 
 
L = {(2 ; 4 ; 1)} 
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-2 = r + s + t  5 = s + t  13 =  t   
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5=1s+13  |-13 
-8=s 
 
-2=1r-8+13 
-2=1r+5  |-5 
-7=r 
 
L = {(-7 ; -8 ; 13)} 
 
Probe: 
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0 = r + s + t  5 = s + t  -5 = t  
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5=1s-5  |+5 
10=s 
 
0=1r+10-5  
0=1r+5  |-5 
-5=r 
 
L = {(-5 ; 10 ; -5)} 
 
Probe: 
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0 = r + s + t  0 = s + t  0 = t  
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0=1s+0 
0=s 
 
0=1r+0+0 
0=r 
 
L = {(0 ; 0 ; 0)} 
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3 = r + s + t  9 = s + t  12 = t  
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9=1s+12  |-12 
-3=s 
 
3=1r-3+12 
3=1r+9  |-9 
-6=r 
 
L = {(-6 ; -3 ; 12)} 
 
Probe: 
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17 = r + s + t  12 = s + t  -11 = t  
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12=1s-11 |+11 
23=s 
 
17=1r+23-11 
17=1r+12 |-12 
5=r 
 
L = {(5 ; 23 ; -11)} 
 
Probe: 
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20 = r + s + t  30 = s + t  45 = t  
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
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

45

1130

11120

 

 
30=1s+45 |-45 
-15=s 
 
20=1r-15+45 
20=1r+30 |-30 
-10=r 
 
L = {(-10 ; -15 ; 45)} 
     
Probe: 
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18) 



 abMA 5,05,0  


 baMB 5,05,0  


 baMC 5,05,0  


 baMD 5,05,0  
 
19) 



 vuAM a 2

1

2

1
 



 vuBM b 2

1
 



 uvCM c 2

1
 

 
 
 



20) 


 cbBC  


 dbBD  


 dcCD  
 
21) 



 baAB  


 cbBC  


 cbaSD  


 baCD  


 cbBCAD  


 cbcbADDA )(  
 
22) 



 baAM 5,05,01  


 cbaAM 5,05,02  


 cabAM 5,05,03  

 
23) 



 cabOD  


 cbAD  


 caBD  


 abCD  


