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"

8
3�
� ������4&$;�$�9%$���	����
6$
g����f�
g�(o�B�q�X�

�?8,3
	,9<g

�?�
� I

����((��o$�i$��'sR����g
e
f
f
e
c
t �¡��%�&$i�!�����f4�	��

�&��(sp	,9��n	����
	
�e$X�=�X�	,9%����4&$��u$��A��$&�'��Ik 4����
;�$��)����4&$	����
	
�e$X�=�X��8�I

C
m
d
>
 

aliases2(gen, effect:vector(1,1,0,0,0))
(
1
)
 
"
A
B
"

(
2
)
 
"
C
"

(
3
)
 
"
B
D
E
"

(
4
)
 
"
A
C
D
E
"

k 4i$g%$X�	,(��
����	
�:(%$�X�
e
f
f
e
c
t
�:���f4&$�%$i�B�7���

�X�r	����y"
����0���4�	�����

�j$X���$&�B���>dI
C
m
d
>
 

aliases2(gen, effect:vector(0,0,0,0,0))
(
1
)
 
"
I
"

(
2
)
 
"
A
B
C
"

(
3
)
 
"
A
D
E
"

(
4
)
 
"
B
C
D
E
"

12
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a
l
l
a
l
i
a
s
e
s
2
(
) �<�6�j9��)���f4&$

������
������
M��	
���d	,�

�����)(o�B��(��f$�������4&$g�$X���:;�9<I
C
m
d
>
 

allaliases2(gen) # each effect is aliased w
ith 3 others

(
1
)
 
"
I
 
=
 
A
B
C
 
=
 
A
D
E
 
=
 
B
C
D
E
"

(
2
)
 
"
A
 
=
 
B
C
 
=
 
D
E
 
=
 
A
B
C
D
E
"

(
3
)
 
"
B
 
=
 
A
C
 
=
 
A
B
D
E
 
=
 
C
D
E
"

(
4
)
 
"
A
B
 
=
 
C
 
=
 
B
D
E
 
=
 
A
C
D
E
"

(
5
)
 
"
D
 
=
 
A
B
C
D
 
=
 
A
E
 
=
 
B
C
E
"

(
6
)
 
"
A
D
 
=
 
B
C
D
 
=
 
E
 
=
 
A
B
C
E
"

(
7
)
 
"
B
D
 
=
 
A
C
D
 
=
 
A
B
E
 
=
 
C
E
"

(
8
)
 
"
A
B
D
 
=
 
C
D
 
=
 
B
E
 
=
 
A
C
E
"

� �%$����$X����$&�B�����b	����
	
�e$
gsb�@��4 ����4&$����&I
�'�,s

�������4&$;�$�9%$���	��7���������n	1�|����v��	6��D
���d�
9�	����f$��������'	��7$g�$X���j;�9�GA/�E/C �f$��������'	��7$�LvI

C
m
d
>
 

gen <
- m

atrix(vector(0,1,1,1,1,0,0,0, 1,0,1,1,0,1,0,0,\
1,1,1,0,0,0,1,0, 1,1,0,1,0,0,0,1),8)' # 4 by 8 m

atrix

C
m
d
>
 

print(gen, form
at:"2.0f")

g
e
n
:

(
1
,
1
)
 
 
0
 
 
1
 
 
1
 
 
1
 
 
1
 
 
0
 
 
0
 
 
0

I
 
=
 
B
C
D
E

(
2
,
1
)
 
 
1
 
 
0
 
 
1
 
 
1
 
 
0
 
 
1
 
 
0
 
 
0

I
 
=
 
A
C
D
F

(
3
,
1
)
 
 
1
 
 
1
 
 
1
 
 
0
 
 
0
 
 
0
 
 
1
 
 
0

I
 
=
 
A
B
C
G

(
4
,
1
)
 
 
1
 
 
1
 
 
0
 
 
1
 
 
0
 
 
0
 
 
0
 
 
1

I
 
=
 
A
B
D
H

13
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C
m
d
>
 

aliases2(gen) # the aliases of I
 
(
1
)
 
"
I
"

 
(
2
)
 
"
B
C
D
E
"

 
(
3
)
 
"
A
C
D
F
"

 
(
4
)
 
"
A
B
E
F
"

 
(
5
)
 
"
A
B
C
G
"

 
(
6
)
 
"
A
D
E
G
"

 
(
7
)
 
"
B
D
F
G
"

 
(
8
)
 
"
C
E
F
G
"

 
(
9
)
 
"
A
B
D
H
"

(
1
0
)
 
"
A
C
E
H
"

(
1
1
)
 
"
B
C
F
H
"

(
1
2
)
 
"
D
E
F
H
"

(
1
3
)
 
"
C
D
G
H
"

(
1
4
)
 
"
B
E
G
H
"

(
1
5
)
 
"
A
F
G
H
"

(
1
6
)
 
"
A
B
C
D
E
F
G
H
"

14
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C
m
d
>
 

allaliases2(gen) # lots and lots of output
 
(
1
)
 
"
I
 
=
 
B
C
D
E
 
=
 
A
C
D
F
 
=
 
A
B
E
F
 
=
 
A
B
C
G
 
=
 
A
D
E
G
 
=
 
B
D
F
G
 
=
 
C
E
F
G
 
=
 
A
B
D
H

=
 
A
C
E
H
 
=
 
B
C
F
H
 
=
 
D
E
F
H
 
=
 
C
D
G
H
 
=
 
B
E
G
H
 
=
 
A
F
G
H
 
=
 
A
B
C
D
E
F
G
H
"

 
(
2
)
 
"
A
 
=
 
A
B
C
D
E
 
=
 
C
D
F
 
=
 
B
E
F
 
=
 
B
C
G
 
=
 
D
E
G
 
=
 
A
B
D
F
G
 
=
 
A
C
E
F
G
 
=
 
B
D
H
 
=

C
E
H
 
=
 
A
B
C
F
H
 
=
 
A
D
E
F
H
 
=
 
A
C
D
G
H
 
=
 
A
B
E
G
H
 
=
 
F
G
H
 
=
 
B
C
D
E
F
G
H
"

 
(
3
)
 
"
B
 
=
 
C
D
E
 
=
 
A
B
C
D
F
 
=
 
A
E
F
 
=
 
A
C
G
 
=
 
A
B
D
E
G
 
=
 
D
F
G
 
=
 
B
C
E
F
G
 
=
 
A
D
H
 
=

A
B
C
E
H
 
=
 
C
F
H
 
=
 
B
D
E
F
H
 
=
 
B
C
D
G
H
 
=
 
E
G
H
 
=
 
A
B
F
G
H
 
=
 
A
C
D
E
F
G
H
"

 
(
4
)
 
"
A
B
 
=
 
A
C
D
E
 
=
 
B
C
D
F
 
=
 
E
F
 
=
 
C
G
 
=
 
B
D
E
G
 
=
 
A
D
F
G
 
=
 
A
B
C
E
F
G
 
=
 
D
H
 
=

B
C
E
H
 
=
 
A
C
F
H
 
=
 
A
B
D
E
F
H
 
=
 
A
B
C
D
G
H
 
=
 
A
E
G
H
 
=
 
B
F
G
H
 
=
 
C
D
E
F
G
H
"

 
(
5
)
 
"
C
 
=
 
B
D
E
 
=
 
A
D
F
 
=
 
A
B
C
E
F
 
=
 
A
B
G
 
=
 
A
C
D
E
G
 
=
 
B
C
D
F
G
 
=
 
E
F
G
 
=
 
A
B
C
D
H

=
 
A
E
H
 
=
 
B
F
H
 
=
 
C
D
E
F
H
 
=
 
D
G
H
 
=
 
B
C
E
G
H
 
=
 
A
C
F
G
H
 
=
 
A
B
D
E
F
G
H
"

 
(
6
)
 
"
A
C
 
=
 
A
B
D
E
 
=
 
D
F
 
=
 
B
C
E
F
 
=
 
B
G
 
=
 
C
D
E
G
 
=
 
A
B
C
D
F
G
 
=
 
A
E
F
G
 
=
 
B
C
D
H
 
=

E
H
 
=
 
A
B
F
H
 
=
 
A
C
D
E
F
H
 
=
 
A
D
G
H
 
=
 
A
B
C
E
G
H
 
=
 
C
F
G
H
 
=
 
B
D
E
F
G
H
"

 
(
7
)
 
"
B
C
 
=
 
D
E
 
=
 
A
B
D
F
 
=
 
A
C
E
F
 
=
 
A
G
 
=
 
A
B
C
D
E
G
 
=
 
C
D
F
G
 
=
 
B
E
F
G
 
=
 
A
C
D
H
 
=

A
B
E
H
 
=
 
F
H
 
=
 
B
C
D
E
F
H
 
=
 
B
D
G
H
 
=
 
C
E
G
H
 
=
 
A
B
C
F
G
H
 
=
 
A
D
E
F
G
H
"

 
(
8
)
 
"
A
B
C
 
=
 
A
D
E
 
=
 
B
D
F
 
=
 
C
E
F
 
=
 
G
 
=
 
B
C
D
E
G
 
=
 
A
C
D
F
G
 
=
 
A
B
E
F
G
 
=
 
C
D
H
 
=

B
E
H
 
=
 
A
F
H
 
=
 
A
B
C
D
E
F
H
 
=
 
A
B
D
G
H
 
=
 
A
C
E
G
H
 
=
 
B
C
F
G
H
 
=
 
D
E
F
G
H
"

 
(
9
)
 
"
D
 
=
 
B
C
E
 
=
 
A
C
F
 
=
 
A
B
D
E
F
 
=
 
A
B
C
D
G
 
=
 
A
E
G
 
=
 
B
F
G
 
=
 
C
D
E
F
G
 
=
 
A
B
H
 
=

A
C
D
E
H
 
=
 
B
C
D
F
H
 
=
 
E
F
H
 
=
 
C
G
H
 
=
 
B
D
E
G
H
 
=
 
A
D
F
G
H
 
=
 
A
B
C
E
F
G
H
"

(
1
0
)
 
"
A
D
 
=
 
A
B
C
E
 
=
 
C
F
 
=
 
B
D
E
F
 
=
 
B
C
D
G
 
=
 
E
G
 
=
 
A
B
F
G
 
=
 
A
C
D
E
F
G
 
=
 
B
H
 
=

C
D
E
H
 
=
 
A
B
C
D
F
H
 
=
 
A
E
F
H
 
=
 
A
C
G
H
 
=
 
A
B
D
E
G
H
 
=
 
D
F
G
H
 
=
 
B
C
E
F
G
H
"

(
1
1
)
 
"
B
D
 
=
 
C
E
 
=
 
A
B
C
F
 
=
 
A
D
E
F
 
=
 
A
C
D
G
 
=
 
A
B
E
G
 
=
 
F
G
 
=
 
B
C
D
E
F
G
 
=
 
A
H
 
=

A
B
C
D
E
H
 
=
 
C
D
F
H
 
=
 
B
E
F
H
 
=
 
B
C
G
H
 
=
 
D
E
G
H
 
=
 
A
B
D
F
G
H
 
=
 
A
C
E
F
G
H
"

(
1
2
)
 
"
A
B
D
 
=
 
A
C
E
 
=
 
B
C
F
 
=
 
D
E
F
 
=
 
C
D
G
 
=
 
B
E
G
 
=
 
A
F
G
 
=
 
A
B
C
D
E
F
G
 
=
 
H
 
=

B
C
D
E
H
 
=
 
A
C
D
F
H
 
=
 
A
B
E
F
H
 
=
 
A
B
C
G
H
 
=
 
A
D
E
G
H
 
=
 
B
D
F
G
H
 
=
 
C
E
F
G
H
"

(
1
3
)
 
"
C
D
 
=
 
B
E
 
=
 
A
F
 
=
 
A
B
C
D
E
F
 
=
 
A
B
D
G
 
=
 
A
C
E
G
 
=
 
B
C
F
G
 
=
 
D
E
F
G
 
=
 
A
B
C
H
 
=

A
D
E
H
 
=
 
B
D
F
H
 
=
 
C
E
F
H
 
=
 
G
H
 
=
 
B
C
D
E
G
H
 
=
 
A
C
D
F
G
H
 
=
 
A
B
E
F
G
H
"

(
1
4
)
 
"
A
C
D
 
=
 
A
B
E
 
=
 
F
 
=
 
B
C
D
E
F
 
=
 
B
D
G
 
=
 
C
E
G
 
=
 
A
B
C
F
G
 
=
 
A
D
E
F
G
 
=
 
B
C
H
 
=

D
E
H
 
=
 
A
B
D
F
H
 
=
 
A
C
E
F
H
 
=
 
A
G
H
 
=
 
A
B
C
D
E
G
H
 
=
 
C
D
F
G
H
 
=
 
B
E
F
G
H
"

(
1
5
)
 
"
B
C
D
 
=
 
E
 
=
 
A
B
F
 
=
 
A
C
D
E
F
 
=
 
A
D
G
 
=
 
A
B
C
E
G
 
=
 
C
F
G
 
=
 
B
D
E
F
G
 
=
 
A
C
H
 
=

A
B
D
E
H
 
=
 
D
F
H
 
=
 
B
C
E
F
H
 
=
 
B
G
H
 
=
 
C
D
E
G
H
 
=
 
A
B
C
D
F
G
H
 
=
 
A
E
F
G
H
"

(
1
6
)
 
"
A
B
C
D
 
=
 
A
E
 
=
 
B
F
 
=
 
C
D
E
F
 
=
 
D
G
 
=
 
B
C
E
G
 
=
 
A
C
F
G
 
=
 
A
B
D
E
F
G
 
=
 
C
H
 
=

B
D
E
H
 
=
 
A
D
F
H
 
=
 
A
B
C
E
F
H
 
=
 
A
B
G
H
 
=
 
A
C
D
E
G
H
 
=
 
B
C
D
F
G
H
 
=
 
E
F
G
H
"
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 9o��$�&��(�4�	,�%$g�$&�!�jg�$
gb��9���4&$	����@	
������)(o��D
��(��7$
0��&�
(��	�9(��o$

f
f
d
e
s
i
g
n
2
(
) �7����:9&g

sp4
���'4����,+.-��:9�	�������9��=�X��v	6�B�7������$��%$5���b	��f$
	6�B��(�	����
�(��e$
g�I

C
m
d
>
 

ffdesign2(gen) # the principal fraction
 
(
1
)
 
"
(
1
)
"

 
(
2
)
 
"
a
f
g
h
"

 
(
3
)
 
"
b
e
g
h
"

 
(
4
)
 
"
a
b
e
f
"

 
(
5
)
 
"
c
e
f
g
"

 
(
6
)
 
"
a
c
e
h
"

 
(
7
)
 
"
b
c
f
h
"

 
(
8
)
 
"
a
b
c
g
"

 
(
9
)
 
"
d
e
f
h
"

(
1
0
)
 
"
a
d
e
g
"

(
1
1
)
 
"
b
d
f
g
"

(
1
2
)
 
"
a
b
d
h
"

(
1
3
)
 
"
c
d
g
h
"

(
1
4
)
 
"
a
c
d
f
"

(
1
5
)
 
"
b
c
d
e
"

(
1
6
)
 
"
a
b
c
d
e
f
g
h
"

k 4&$��f$	��f$1
�yx/C ���f$�	��%+R$�9)�.���,+.-���9�	
D

���d�
9��<0����/�,1
�x/��/C �X�R��4&$1�|yx1��C

�&�X�����
-���$�'4&�5����$X�&I
� 	6�'4��'4&�5����$�������f$X���&��9<g����7�	��4&�5����$�X�
�&�X�����
-���$���:;�9���:9���4&$g�$X�A��9��:9<;��f$5�
	�������9��&I
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k 4�������
�(�������9%$�&�X�����
-���$�H��	6�'�6����9<I

354�	,9<;�$��4&$;�$�9%$���	��7������e���4�	��n��4i$�
	
���
��9%$���D�8!�

��:9����7$�	�gb�X��?8!�
�5I

C
m
d
>
 

gen2 <
- gen; gen2[4,8]<

- -1; print(gen2,form
at:"2.0f")

g
e
n
2
:

(
1
,
1
)
 
 
0
 
 
1
 
 
1
 
 
1
 
 
1
 
 
0
 
 
0
 
 
0

I
 
=
 
B
C
D
E

(
2
,
1
)
 
 
1
 
 
0
 
 
1
 
 
1
 
 
0
 
 
1
 
 
0
 
 
0

I
 
=
 
A
C
D
F

(
3
,
1
)
 
 
1
 
 
1
 
 
1
 
 
0
 
 
0
 
 
0
 
 
1
 
 
0

I
 
=
 
A
B
C
G

(
4
,
1
)
 
 
1
 
 
1
 
 
0
 
 
1
 
 
0
 
 
0
 
 
0
 
-
1

I
 
=
 
-
A
B
D
H

C
m
d
>
 

aliases2(gen2)
 
(
1
)
 
"
I
"

 
(
2
)
 
"
B
C
D
E
"

 
(
3
)
 
"
A
C
D
F
"

 
(
4
)
 
"
A
B
E
F
"

 
(
5
)
 
"
A
B
C
G
"

 
(
6
)
 
"
A
D
E
G
"

 
(
7
)
 
"
B
D
F
G
"

 
(
8
)
 
"
C
E
F
G
"

 
(
9
)
 
"
-
A
B
D
H
"

(
1
0
)
 
"
-
A
C
E
H
"

(
1
1
)
 
"
-
B
C
F
H
"

(
1
2
)
 
"
-
D
E
F
H
"

(
1
3
)
 
"
-
C
D
G
H
"

(
1
4
)
 
"
-
B
E
G
H
"

(
1
5
)
 
"
-
A
F
G
H
"

(
1
6
)
 
"
-
A
B
C
D
E
F
G
H
"

C
m
d
>
 

allaliases2(gen2)
 
(
1
)
 
"
I
 
=
 
B
C
D
E
 
=
 
A
C
D
F
 
=
 
A
B
E
F
 
=
 
A
B
C
G
 
=
 
A
D
E
G
 
=
 
B
D
F
G
 
=
 
C
E
F
G
 
=
 
-
A
B
D
H

=
 
-
A
C
E
H
 
=
 
-
B
C
F
H
 
=
 
-
D
E
F
H
 
=
 
-
C
D
G
H
 
=
 
-
B
E
G
H
 
=
 
-
A
F
G
H
 
=
 
-
A
B
C
D
E
F
G
H
"

 
(
2
)
 
"
A
 
=
 
A
B
C
D
E
 
=
 
C
D
F
 
=
 
B
E
F
 
=
 
B
C
G
 
=
 
D
E
G
 
=
 
A
B
D
F
G
 
=
 
A
C
E
F
G
 
=
 
-
B
D
H
 
=

-
C
E
H
 
=
 
-
A
B
C
F
H
 
=
 
-
A
D
E
F
H
 
=
 
-
A
C
D
G
H
 
=
 
-
A
B
E
G
H
 
=
 
-
F
G
H
 
=
 
-
B
C
D
E
F
G
H
"
.
 
.
 
.

.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.

.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.
 
.

(
1
5
)
 
"
B
C
D
 
=
 
E
 
=
 
A
B
F
 
=
 
A
C
D
E
F
 
=
 
A
D
G
 
=
 
A
B
C
E
G
 
=
 
C
F
G
 
=
 
B
D
E
F
G
 
=
 
-
A
C
H
 
=

-
A
B
D
E
H
 
=
 
-
D
F
H
 
=
 
-
B
C
E
F
H
 
=
 
-
B
G
H
 
=
 
-
C
D
E
G
H
 
=
 
-
A
B
C
D
F
G
H
 
=
 
-
A
E
F
G
H
"

(
1
6
)
 
"
A
B
C
D
 
=
 
A
E
 
=
 
B
F
 
=
 
C
D
E
F
 
=
 
D
G
 
=
 
B
C
E
G
 
=
 
A
C
F
G
 
=
 
A
B
D
E
F
G
 
=
 
-
C
H
 
=

-
B
D
E
H
 
=
 
-
A
D
F
H
 
=
 
-
A
B
C
E
F
H
 
=
 
-
A
B
G
H
 
=
 
-
A
C
D
E
G
H
 
=
 
-
B
C
D
F
G
H
 
=
 
-
E
F
G
H
"
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k 4&$��	B+R$�e$��)���X���$����7$����b	����&$�	��n	
�b-&$X�����f$
-,()�n��4i$��f$	��f$�e�,+R$9%$
;)	����:�%$���:;�9��&I
k 4&$���f$�	��%+r$
9)�)��:9���4&$g�$X���j;�9�'4�	,9<;�$
���,+.����$��7$5�@��I

C
m
d
>
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