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[	��$#����6
@V#2>$#2�r	��;���F�[0�
[	�0�	������µ.´	��'�4��¹*p����'9����(�/pw�
	�>�q�«¬�-�6��&B.1>����6� ��¯��	�>4q���+��¯��LN	��N� �'9�	��
.1	��r�;#2�r�l���Yp19$#���9$#2�~�'9$#2�(#*	��(#�	�>�#2s$#2>����
�Bq�q�>�&B.´0$#��1�6n.~��>�&������m@A>���Q O

Cmd> basis <- matrix(vector(0,1,1,1,1,0,0,0, 1,0,1,1,0,1,0,0,\
1,1,0,1,0,0,1,0, 1,1,1,0,0,0,0,1),8)'

Cmd> print(basis,format:"3.0f")
basis:
(1,1)   0   1   1   1   1   0   0   0 BCDE
(2,1)   1   0   1   1   0   1   0   0 ACDF
(3,1)   1   1   0   1   0   0   1   0 ABDG
(4,1)   1   1   1   0   0   0   0   1 ABCH

aliases2(basis)
r�?>4q���	2�N�=q$#6��?>2�?>B@

�-��>��'�r	������BO
Cmd> aliases2(basis)
 (1) "I"
 (2) "BCDE"
 (3) "ACDF"
 (4) "ABEF"
 (5) "ABDG"
 (6) "ACEG"
 (7) "BCFG"
 (8) "DEFG"
 (9) "ABCH"
(10) "ADEH"
(11) "BDFH"
(12) "CEFH"
(13) "CDGH"
(14) "BEGH"
(15) "AFGH"
(16) "ABCDEFGH"
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Cmd> basis1 <- basis; basis1[2,1] <- basis1[3,1] <- -1

Cmd> print(basis1,format:"3.0f")
basis1:
(1,1)   0   1   1   1   1   0   0   0  BCDE
(2,1)  -1   0   1   1   0   1   0   0 -ACDF
(3,1)  -1   1   0   1   0   0   1   0 -ABDG
(4,1)   1   1   1   0   0   0   0   1  ABCH

Cmd> aliases2(basis1)
 (1) "I"
 (2) "BCDE"
 (3) "-ACDF"
 (4) "-ABEF"
 (5) "-ABDG"
 (6) "-ACEG"
 (7) "BCFG"
 (8) "DEFG"
 (9) "ABCH"
(10) "ADEH"
(11) "-BDFH"
(12) "-CEFH"
(13) "-CDGH"
(14) "-BEGH"
(15) "AFGH"
(16) "ABCDEFGH"
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�B��&���	�>[&��G#
aliases2()

�N�Y	F�����%.1�2�N����9
�'92������>YU�	G��k�>A��s�	[&����?>�@�«F#�
Bp�����q

effect
º

Cmd> aliases2(basis,effect:vector(0,0,1,0,0,0,0,0))#C's aliases
 (1) "C"
 (2) "BDE"
 (3) "ADF"
 (4) "ABCEF"
 (5) "ABCDG"
 (6) "AEG"
 (7) "BFG"
 (8) "CDEFG"
 (9) "ABH"
(10) "ACDEH"
(11) "BCDFH"
(12) "EFH"
(13) "DGH"
(14) "BCEGH"
(15) "ACFGH"
(16) "ABDEFGH"C�ª8 pw	��l��>�	[qA#6F��>��?>�@��(#6��	��¤����>B5,���nq��̧ �����

��&����61�'9$#�	��;��	��������'9$#2�¤p~�?�$#£����@V#!�'��	�q�qA#�q�O
���®��>°�'9�������	��$#�560$#4��	�&��$#�	��;�¦��9$#*qA#6F��>��?>�@
�y#���	����z��>��~#2¹G��#2�-�3C,¥�k=<�8/� ¿ T̈© �?>�sA�6��s$#�)
��#!�r�N#2�F�B5!8Å����	��N��	��$#�q�p����'9��½��#!�F�N#2�{#�F�#��%�'�
L��ND8Å��>�)½��#!�r�;#2�ÆqA#�r��>���>�@~�(#��?	��¤�z��>�Q̧ 5:�
��#!�r�N#2�{#�F�#��%�'��L��;ª8��A¡J {��>�)½��#!�r�;#2�
qA#�r��>���>�@~�(#���	-�¤�z��>�QW���²K ��#!�r�N#2�w#6F�#��%�'�
LN0$#��2	�&��$#³8�>A���Ç�?>	����#!�F�N#2�ÆqA#�F�?>���>�@
�y#���	����z��>�Q O
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#�r�#��%�u��&F��9�	���k=<x	�>�q��½��#!�F�N#2�{#�r�#��%�D��	�>
0$#��JI$765��°������±$7lqA#2�$#2>�q��?>�@n��>*pw9$#!�'9$#2�
0A���'9l��#!�r�N#2�F�[	��(#£�?>°��9$#[#�F�#��%�uL;k=< ¿ ¨�Q 5��y&����
+Y��#!�r�;#2�¬L;k68/�!¨�QW���¬ ½��#!�r�N#2�F��L�8:� ¿ ¨�Q O
���x�'9$#����¸�Tq�&G�%���:{	�7½��#!�r�N#2�w#�r�#��%�n	�>�q�	
�Ä¥~)½��#!�r�;#2�{#�r�#��%�D��	�>�0G#�9�	�s$#�765:)³��� H
��#!�r�N#2�F�BO

Cmd> aliases2(basis,effect:vector(1,0,1,0,0,0,0,0))
 (1) "AC"
 (2) "ABDE" ACxBCDE
 (3) "DF" ACxACDF
 (4) "BCEF" ACxABEF
 (5) "BCDG" ACxABDG
 (6) "EG" ACxACEG
 (7) "ABFG" ACxBCFG
 (8) "ACDEFG" ACxDEFG
 (9) "BH" ACxABCH
(10) "CDEH" ACxADEH
(11) "ABCDFH" ACxBDFH
(12) "AEFH" ACxCEFH
(13) "ADGH" ACxCDGH
(14) "ABCEGH" ACxBEGH
(15) "CFGH" ACxAFGH
(16) "BDEFGH" ACxABCDEFGHCE>Y@V#2>$#2�F	2�m5J��9$#����¸�Bq�&G�%���6�	��½��#!�r�;#2�

#�r�#��%�u	�>4q�	��½��#!�F�N#2�{#�r�#��%�$5�p�����9	� 
��
��	�>[9�	�s$#��ÄI���5�ÄI��Ä±~7�5§OÁOÁO?5�Ä±��
��#!�r�N#2�F�BO
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•
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•
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C���q$#2���t@A>l��>*pw9����29°���y#2	��$.Z#2>�����	��(#
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Cmd> aliases2(basis,effect:vector(1,1,0,0,0,0,0,0))
 (1) "AB"
 (2) "ACDE"
 (3) "BCDF"
 (4) "EF"
 (5) "DG"
 (6) "BCEG"
 (7) "ACFG"
 (8) "ABDEFG"
 (9) "CH"
(10) "BDEH"
(11) "ADFH"
(12) "ABCEFH"
(13) "ABCDGH"
(14) "AEGH"
(15) "BFGH"
(16) "CDEFGH"k=<½����>A���n	��;��	��G#�q�p�����9�k68�����<B8�	�>�q�p�#

��	�p ���y#2s��z��&�����
3��9�	-�Æk68 pw	���>A���n	��;��	��$#�q
p����'9�<�8=5:�A�x�'9������y#2�A�6��&����z��>�C���q$#2���t@A>
pZ��&��?q�0G#�	�qA#6$&�	��N#£�;1��9G#���>��R
3�ApZ�:I�pw	�

��>��N#2�r	G�%�¤����>����6���>��N#2�(#2����p�#2�y#lk=<�56k68�	�>�q
<B8§O
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LG+4Q;Qu�?>��|�x�ApZ�*0��z�4��«��~�6{�2�·oS# + H O
¨����r���$5,�z���2«��|&����n	��nqA#��;#2��.~��>���>�@�	[7 � � �Á�z¼
qA#2���m@A>�LG+4Â�)M�y#2���;����	��N#/5:�!7��'�(#2	��$.Z#2>��'��Q O
����&���	�>�&��$#�U/	G��k=>A��s�	Y.1	G���(�
choosegen2()

O } 92�?�*�?�[�2�¶.��N�?	��¬�;�
choosedef2()

����Çr�?>�q��?>�@�@V���Tq¬�-�B>2��B&�>4q$#�q
qA#2���m@A>��B5�p~����9°�'9$#�	�q�q����¤�z��>�	����#2	���&��y#M�'9�	��

$��&¬��	�>����$#��J�;y
[	��y#2�A�6��&����z��>�
$��&Ypª�B&��?q�0$#
��	�������r��#�q�p����'9BO

Cmd> usage(choosegen2)
choosegen2(k,p, all:T [,res:r]), positive integers k, p, r.
choosegen2(k,p, tries:m [,res:r]), positive integers k, p, m,
and r.

Cmd> print(choosegen2(7,2,all:T),format:"3.0f")
STRUCTURE:
component: resolution
(1)   4
component: generators
(1) "BCDEF"
(2) "ACDEG"
component: aberration
(1)   0   0   0   1   2   0   0
component: basis
(1,1)   0   1   1   1   1   1   0
(2,1)   1   0   1   1   1   0   1�-#�F�?>���>�@��y#���	����z��>���	��y#
C,¥~<�8/� ¿ �̈¥~k68:� ¿ © ¥�k=<!̈T©
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choosedef2()

5W��B�²�?	��¤@V#*«��'9��?�
�2	�>3�'	�«G#*�$��.Z#x���m.Z#�O��-#�
BpZ�B��q

tries���$#��J�NF��#2�[	��F	�>�q ��. �$#2	��y��9T5Wp����'9°�'9$#�0$#2���
qA#2���m@A>��(#!�'&��r>$#�q�O�� ̧ �;#2>l���Ç�?��	��*@'���Bq�	��
�'9G#�0G#2�-�����&�>�q*p����'9

all:T
pw9��̄ ��9

#2¹�	B.~��>$#2�[	��;�W�A�������?0���#£|�F	G�%���z��>��BO
Cmd> print(choosegen2(7,2,tries:1000),format:"3.0f")#1000 tries
STRUCTURE:
component: resolution
(1)   4
component: generators
(1) "ABDEF"
(2) "ACEG"
component: aberration
(1)   0   0   0   1   2   0   0
component: basis
(1,1)   1   1   0   1   1   1   0
(2,1)   1   0   1   0   1   0   1

 } 9$#2�$#*qA#�r��>���>�@��y#���	����z��>���	��(#
C�¥Ak=<�� ¿ �̈¥Ak68 ¿ ©,¥$<B8:��̈T©£L'¥�k=<�� ¿ 2̈¾Ak68 ¿ ©�Q

} 9����l�z���2«���q��;r�#2�y#2>���y�(��. �'9$#£F�?�F����qA#2���t@A>
C,¥~<�8/� ¿ �̈¥~k68:� ¿ © ¥�k=<!̈T©�5:0�&����'9$#M�Apª�
qA#2���m@A>���	��y#��(#2	��N�R
�#6$&���s�	���#2>��$º
CE>3��9$#£r���r����qA#2���t@A>Y.1	�«G#M�'9$#���&�0��������'&����z��>��

k��§k 5:<��68=5!8	��<�5:���=�65 ¿ �¦©�5:̈
� ¿ 5=©��=̈
	�>�q�
$��&*@V#!����9��?���$#��-��>�q�qA#2���m@A>BO
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�'9$#�0$#2���uL .~��>��m.1&B. 	�0$#2�r�r	��¤�z�B>�Q��y#2�A�6��&����z��>
C�� qA#2���t@A>��r&�>l��>�¡���� 0��z�4��«��6{�2�·oS#���7�O
Ã��/p�#2s$#2�¤5,��� �¯��>A������9G#�0$#2���n�(#2�A�6�?&��¤����>�)
qA#2���m@A>°�;�*�����;������>��;�  �§¡�0��z�4��«��~�6{�2�·oS#
+ H O
} �*�����;�������u
$��&*pZ��&��Áq~��9A�����$#�	��-�B>����r	����
�;���-��>����&�>�q�0$#!�Ap�#�#2>°�'9$#�0��z�4��«��BO®k=>�q�	�>�

�-��>��'�r	����Æ
G��&���9A�����$#�p��;�;��0$#�	��;��	��G#�q�p�����9
�'9��y#�#����'9$#2�{����>����r	����'�BO
����&���	�>���9$#���«3�'9�	��n	�>�
[)½��#!�F�N#2���-��>��'�F	����
q��;r�#2�(#2>���|�¸�%. k=<�¨T© .1&����n9�	�s$#�	�����#2	����
�'9��y#�#£��#!�r�;#2�r�l��>�����.¬.ª��>*p����'9�<B8:� ¿ ¨�	�>�q
k68/� ¿ ©�5:�A�*	��n0$#2���u
$��&*pZ��&��?q��-��>����&�>�q�	
 �§¡�pw	�
���>��N#2�r	G�%�¤����>BO
����&���	�>[q �*0$#!�r�;#2�~�'9�	�>°�'9�	��AO CE>l|	G�%�Æ
$�B&
��	�>�F��>�q�	��(#2�A�:��&��¤����>�C���qA#2���t@$>������;������>��;�
�ApZ�*0��z�4��«��*p����'9���>���
[)�I�pw	�
���>-�;#2�r	G�%���z��>��
�-��>����&�>�qA#�q�p����'9�0��z�S��«��BO
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choosegen2()

�N�����>4q[	[7�� ���
qA#2���m@A>�LG+4Â��³�y#2���;����	��N#�p����'9�0��z�4��«[�2�·oS# + H Q O

Cmd> stuff <- choosegen2(7,3,all:T)

Cmd> print(stuff,format:"3.0f")
STRUCTURE:
component: resolution
(1)   4
component: generators
(1) "BCDE" First two define a 2^(7-2) design
(2) "ACDF"
(3) "ABDG"
component: aberration
(1)   0   0   0   7   0   0   0
component: basis
(1,1)   0   1   1   1   1   0   0
(2,1)   1   0   1   1   0   1   0
(3,1)   1   1   0   1   0   0   1} 9����l����	2���A�*	��y#2�A�6��&����z��>�)lqA#2���t@A>BO

C ��p��;�;��0$#�9�	��; �61��9$#*7��Á�z¼WqA#2���t@A>Yp~����9°�'9$#
r���r���¬�ApZ���-��>��'�F	����u	���qA#�F�?>���>�@��y#���	����z��>��
LAC,¥~<�8/� ¿ ¥�k68:��̈�¥�k=< ¿ �̈L'¥~<B8:� ¿ ¾Ak68:��̈�Q O
���/p �����;�����'9$#����·oS#���7M0����4��«~�61��9��?��7 �Á�z¼
qA#2���m@A>l��>�0��z�4��«����6����·oS# + H &����?>�@́ �-��>��'�F	����
k=<��6©Åpw9�����9l�?��	��;��	��$#�q°�|��k=<��6©,¾$<B8:� ¿ ¥
k68 ¿ ©�5�k=<��6©,¾Ak68/�!̈*¥~<�8/̈T©�5:	�>�q
k=<��6©,¾Ak=< ¿ �̈¥~� ¿ T̈© ��>°�'9$#�7��Á�z¼WqA#2���t@$>B5:	��;�
)£pw	�
���>��N#2�F	G�!�¤�z��>��TO } 9�&���
$��&[9�	�s$#�	
�y#2�A�6��&����z��>�C�� qA#2���t@A>*p����'9���>��R
[)JI�pw	�

��>��N#2�r	G�%�¤����>����-��>����&�>�qA#�q�0$#!�Ap�#�#2>�0��z�4��«��TO
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�'9$#�7��?�z¼WqA#2���m@A>*p����'9[qA#�F�?>���>�@��y#���	����z��>��
C,¥~<�8/� ¿ ¥~k68:��¨�LN&��$#��(�/pw��+²	�>�q�7°�6
stuff$basis

Q
Cmd> print(paste(ffdesign2(stuff$basis[run(2),])))
(1) af be abef cef ace bcf abc def ade bdf abd cd acdf bcde
abcdef g agf bge abgef cgef acge bcgf abcg dgef adge bdgf abdg
cdg acdgf bcdge abcdgefÃ-#2�(#x��9$#�
�	��(#®����~�'9$#�7��?���WqA#2���m@A>l����

C,¥~<�8/� ¿ ¥~k68:��̈�¥�k=<!�:©£LN&��$#�	��N�W�x�̧ �/pw�
�/

stuff$basis
Qyº

Cmd> print(paste(ffdesign2(stuff$basis)))
(1) afg beg abef cef aceg bcfg abc defg ade bdf abdg cdg acdf
bcde abcdefg} 9$#2�$#�	��y#M�'9$#M���y#2	��$.Z#2>����-�%.́ 0��?>�	��¤����>��l��>

0��z�S��«�C�O�P=�̄ ��«~��>$#M�'�(#�	��A.Z#2>��$5:��	�
Y@�5,��>°�'9$#
7��?�z¼WqA#����t@A>°�'9�	�������>A������>°�'9$#�7��?���WqA#2���m@A>
	�>�q�� .1&����������R
��Æ���u0�
°��9$# �'�(#2	��$.ª#2>��'�x��>³��9$#
7��?���WqA#2�2�t@A>BO } 9��?�*@-��s$#2��
$��&[0��z�4��«�C;C?O
C
(1)afgbegabefcefacegbcfgabcdefg
ade bdf abdg cdg acdf bcde abcdefgCNC
e af be abefg cefg ace bcf abcg def
adeg bdfg abd cd acdfg bcdeg abcdef
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