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C1(A)-e-H(E2) = A D2(A)-e-F(A) = A
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F(G)-e-Ebar(C) = BD1(C)-e-H(A2) = B
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2A(A)-e-G(A2) = Bbar
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4A-3e-Ebar(D)-B-B = glider Bbar8 (casi limpio) 2/07/2002
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F(A2)-e-Bbar(A) = C1A-e-C2(A) = C1
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A-e-H(A) = C2

A-e-D1(A) = C2A-e-C3(A) = C2A-e-Bbar8(B) = C2

C1(A)-e-B = C2 Ebar(F)-e-G(A) = C2
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A-e-E(B) = C3 F(G)-e-G(E) = C3
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C2(A)-e-B = D1 F(G)-e-G(A) = D1
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F(G)-e-G(B)-B = D2
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C3(A)-e-B = E D1(A)-e-B = E D1(C)-e-Bbar(A) = E
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E(A)-e-G(B) = FD2(C)-e-G(A) = FA-e-C1(A) = F
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D2(A)-e-E(D) = G

k�A���oqEWQ$ÄFN  " E%�=C=o<��ABD�pRC&�I��?BA C=D�EH>

hi?B� ? A C=DFEH> �qoRDFC=DU
 D�E��qE7�=C=o-��ABC&� DFp�� E D4oRp�� ? A C=DFE d@;�����p � EWQ oRp�� ? A C=DFE h ���"���_
 D
AB? o-
,� EWQ�D�p
? Q1k�AK� oqE Q$ÄcN#!qQ").o^�C Q��RQ�E D���D%oqp �¥ÄFN DFp DF?[�qE7�&��D�
%��J����"���V
 o<��DFCqD4D�p D�?
��Q�
,� CqD�?-� ? A C=DFE hiORQ�E�! D�
W�M��
 ABOq? DF��D�Eq).oqDHC&� pRC=D D+*=A�
�WQ4oqp �¥ÄcN4QSA�
 ? Q�C&� CqD�O�DHD+*=A�
� A E
oqp���?BA C=D�EH>�<

hi?M��?BABCqD�EP> D�
iD�* � D�pRCqA Oq?BD@AK� oRQS?M) oRDHD�?<��?BABCqD�E\h J D�
%� D�
L�<� E7).oqD�D�? � Ma).oqDHD�
�WQ
D�p D�?L� Q�E%� D�p C=D�E D��'0#����D�E7� AT� D�oRp Q���Q�E E D�� C=D5L�� 
5
 A p C=D�
� E oRA E ?K�,<�GF�q?BA��FQSpRC&�
? Q"

�"��D�EWQ"��AK� pqD�
HC=DuABp-��E D���DFp �%�VJ
C=D���E D�� D�p �%� D�p6oRp > � �'0#�&�FQSpRC&���+��p ?K� 
���?BA C=D�E'
�G
J1L6! 
 DF�qo,C&�=���"���qE7��ORQ�EL��Q�?���oq?BQ�pRC&�a�%�=C&��
 ?K� 
2�'0-�3).oqD�
ipqD���D�
 Q�E A���
�!�).oqD?�RQSEWQG�%�=C&�
��?BA C=D�EH> � ).oqD5�'0#�&��Q��+� p�� E Quoqp���?BA C=D�E Lb
 DG� EWQSp<
� � E%�1Q DFp6> � � ( <" QSEWQ5C=D���E D�� D�p � Q�EHDF?^� ? A C=D�E4> � 
%��?�� D�
F�M��
 A OR? DI�'0#�&��QSp,C&������p � EWQ1oqpR��?BABC=DFE@G
J���oRQSp,C&� � � ;#!RDFp���oRQS?�).oqABD�E��"� E7���FQ"
%� D�? � ? A C=DFEH> D�
 C=D�
� E oqA C&�<!RD�
,�%�1D�
��M��E') oRD
? QuD�
� E o<�H� oRE Q�).oqD5
 D5� D�pqDFE QuD�p DF?B� Q�E%� D�p C=D�E D��'0-�up#�_��D�E7� AT� D5�RQ"
 QSEN�>�Q"
�).oqD4oRp

%��?���L@<

ÄFU



����� � ����� ����� �

A-7e-[11111000100110100110]A-3e-Ebar(A)-B-e-[11100110001111101011100110]5B = H

k�A���oqEWQ�ÄFJ  �"iE7�=C=o-��A DFpRC&����?BABCqD�E n D; D����q?K�
Ä

hipg? Q*k�A���oqEWQ Ä�J 
 D6AB?Bo-
� E Q*?BQ �RE%�=C=o-����A����pmC=D2oqpb� ? A C=D�E n ����pgp(oqD�� D@�'0#�&).oqD�

C&� 
?� ? A C=DFE7
%G � 
%D�
%�RQ���A Q�C&� 
�! oqpd��?BABCqD�E4hiORQ�E�! oqp L J6oRpR� E o#�M� CqD���A p<�+�
L�� 
F< O Q
�+� p-
,� E o-����A��� pup#� D�
W���Q���AB?,C=DHE D��qE%�=C=o<��ABEWJ=�M��E D�
%�U
 DHQ�; o-
,� Q%? Q5�+��p S ��oqEWQ"��A��� puABpqA���A QS?
��oRABCqQ�pRC&� ? Q"
 C=A�
�WQSp-��ABQ�
\D�p � E DG��?BABCqD�E'
�<

hi?<��?BABC=DFE ngD�
 oqpRQ5� D�EWCqQ�CqD�EWQ?����p-
,� E o-����A��� pI���"���q?BD; Q-! DFp�D�
� D���?BA C=D�EiD�
 p#�"�%��E A Q
? Q D+*=A�
,� DFp-��A Q C=D@�'0-�3).oqD�
1ABp�� D�E p#��
 DFp � E D���QSE AK� 
���?BABC=DFE7
5pRQ/� oqE Q�? D�
�Je�-EWQ���� D�p �%� 

C=D CqD�
7�+�"���M��
 A���AK� pqD�
�![�7�=C&��
4DF? ?���
a
 ABp-��E7��pRAKQcQ�C&� 
G�RQSEWQ���O&� D�pqDFE oqp � ? A C=D�E�C=D5D�
�WQ
pRQ�� oqEWQS?BD�QcQ�8 \ . Y b ;�9 <

hip D�
,� DV����p � D�*3�%�P
 D_�RoqDFC=D5CqA�
7��o&� A E ?BQ D�*(A�
,� D�p<��A Q
C=D_�>�Q"
G��?BA C=D�E'
4D�p ? Q E D���? Q
Ä[Äcb#!&�M��E').oqDU
 DG� A DFpqD�p
D�
� E o<�H� oRE Q�
�) oRDU��o#���q?BD�p�����pP�+� pRC=A���A���pqD�
 C=Da�'0#�&).oqD�
�).oqD
QAJ(oRCqQ�p Q_� � E%�1QSE@D�?�� ? A C=D�E6J
D�
,� D��+� p-
 D�E7��Da
 o�� � E%�1Q CqD�
%�q?BQ"QFQ�pRC&��
 DuQV� EWQA�L�D�
�C=D�?

ÄfY



D�
%�RQ���A�� CqD1D��"� ? o<��A���pqD�
�!�Q�oqp-).oqDV
%��p ��?BABCqD�E'
G� �Q�
%D�? QSOM��EWQ�C&� 
6J2C=DFO,DFp 
 D�E=��oqA CqQ/D
C&� 
 Q"��DFp � DG�+��p<
� E oqA C&� 
 C=D�
 C=D%?BQ�����p S � oqEWQ"��A����p A pRA���ABQ�?Z8 . �F^�^�9[JR8 \SoRQ b ;�9 <

E�� A ?BAKQcQSpRC#� ?K� 
 C=A Q�� E Q"�1Q"
�C=DHC=D�L E oqA ; p_�RQSEWQ%D�p<�+��p � E Q�EZ
 D���oqDFp-��A Q"
Z).oqD�� ��E7� Q�p
D�
,� E o-�+� oqEWQ"
N��D�E A���.C=A���Q"
�!qD�
��M��
 A Oq?BD DFp-�+� p�� E Q�E���� E%� 
q� A��<� 
HC=D5� � pRC&� 
��,DFE A��� CqA�����
 DFp
? QuE D�� ?BQ�Ä[ÄcbaJ D�
,� E o-�H� oqEWQ"
q�,DFE A��� CqA��FQ"
�).oqD5
 D4C=D�
,�R?BQ"QFQSp D�p DF? ?���
F<

[111110100110]2A-5e-F(A)-e-B-e-B-[111001100011111000100110]3B = H

k�A���oqEWQ�ÄfM  �"iE7�=C=o-��A DFpRC&����?BABCqD�E n D; D����q?K�5;

hip
? Q k�A���oqEWQ
ÄcM_
 D AB? o<
� E Q1DF?^
 D�� oqpRC&�$�FQ"
%�_�RQSEWQ��qE7�=C=o-��ABEHoRp���?BABCqD�E�na!,DFp � E D
oqp���E o#�M�1C=D ;SG � 
�!qoqp���?BABCqD�E kq!qoqp
L J oqp���E o#�<�1C=D4J.L�� 
F< L o<
%�FQSpRC&�_
 AK� AB? AK� o,C=D�

�+� p
D�?�D; D��I�R?K� Q�p � D�E A���EF
 DU�qoqDcC=Da� D�E6) oRD ?BQV�RQSE%� Da��D�p � EWQS? ��oqORA DFE,�WQ_�<� EHDF?^� ? A C=D�E
hiO,QSE\D�
��FQ�� ORABQ CqQI�<� E oqp���?BABC=DFE kP<

ÄFV



F(A)-e-E(D)-[1110110011000100110]E = H

k�A���oqEWQ�ÄcU  �"iE7�=C=o-��A DFpRC&����?BABCqD�E n D; D����q?K�1N

hi?q� DFE7��D�E_��Q�
,�2A ?Bo-
,� EWQ�C&�2D�p ?BQ k�AK� oqE QOÄFU2D�
I�qE7�=C=o-�H�7�2C=D oqp �'0#�&).oqD$� E A��q?BD"!
D�p � E D oqp ��?BA C=D�E k J C&� 
5��?BABCqD�E'
4h � 
%D�
%�RQ"��ABQ C&��
F<1hL
,� D D�
4DF?iD; D����q?K�P�>�Q�
%? A����qAK�
�+� p-
 D���oRABC&�60RQ�
�WQ@Q"0#��EWQ#!�DF??�oq?K� A����5��?BABC=DFEih D�
�DF?-).oqDN� ��E7�1Q�DF?#�1QSE7��DFpuC=DFE D��'0#�4C=D�?
��?BA C=D�E@n J ?BQV�'Q"
 D Q"
��C ���"���5? Q C=A�
,� QSp<��A Q�� ABD�pqDFpR).oqDI
 DFEF�qE D���A�
 Q"
�!,C=Du?K���+��p � E Q�E A��
p#� D�
N�M��
 ABOq? D4E D��RE%�=C=o-��A E ?��R<

ÄF^



[11111000100110100110]A(3)-A-7e-D1(A)-D2(C)-e-Ebar(C)-5e-[11111000100110001111101011100110]4B(3) = H

k�A���oqEWQ�Ä�Y  �"iE7�=C=o-��A DFpRC&����?BABCqD�E n D; D����q?K� J

hi?X��oRQ�E,�7�=�FQ"
%� A ?Bo-
,� EWQ�C&� D�p ? Q k�A���oqEWQ�Ä�Y%p#�I
 D?�qE%�=C=o<��D�CqD?�1QSpRD�EWQ4A p-��DcC=A Q/� Q
J5?���
��'0#�&).oqD�
�
,� p D��-D��H� oRQ�C#��
\D�p���QSE A���
PpqA���D�?BD�
N�,QSEWQa� O&� DFpqD�E oqp�� ? A C=D�E n <
"iE AK� DFE%�4C&� 
W��?BABCqD�E'
 d�Ä � 
 D�
%�RQ"��ABQ C&��
��'0#�&��Q�p_�+��p � E Q@oqp_� ? A C=D�Eih ORQSE�!�
 D���E A���ABpRQ

oqpRQ��,D�) oRD �pRQ�C=D�
7�+���I�M��
 A���A����p5).oqD D�
9QS?K� DFE Q CqQN�M��E�C#��
9G�� 
�D�
%�RQ���A Q�C&� 
B�qE7�(Cqo-��ABD�pRC#�
oqpRQ�p(oqD��fQ C=D�
%���"���M��
 A���A��� p�).oqD%D�
HQS?K� D�EWQ�CRQ p(oqD��fQ"� D�p � DG�M��E oqp���E o#�M�1C=D4J L�� 
�<

;Sb



D1(A)-e-[111110100110]2A(1)-e-F(B)-e-[1111111111000100110]E-B-2e-B-B = H

k�A���oqEWQ�ÄcV  �"iE7�=C=o-��A DFpRC&����?BABCqD�E n D; D����q?K�5M

hi?�).oqABp��7�@J �oq?K� A����2D,; D����q?��R�,QSEWQ6D�?N� ? A C=D�E neD�
�A ?Bo-
,� EWQ�C&�2D�p ?BQ2k�A���oRE QOÄFV#!
�qE7�=C=o-�H�7�6C=D_��QSE AK� 
U�'0#�&).oqD�
�!9D����,D�QFQSp,C&���+� p ;�G � 
a����p � EWQ oqp ��?BABCqD�E kq!�C=D�
,�RoqD�

?B? D�� Quoqp���?BABC=DFE h ;#!qC=D�
%�qoqD�
\? ?BD��.QuoRp�� ? A C=DFE d�ÄGJ S pRQS?�� D�p � D4C&� 
 L�� 
\D�
,�RQ���A Q�C&� 
�<
"���E Q�?K� oqpRQ�
P��O-
 D�E7��Q"��AK� pqD�

C=D . � � p �%� 
,0 D�
� D ��Q�
,�jD�
6E DFC=o-��ABC#� QS?I�'0#�&) oRD

d Ä � d�Ä �*k � L � Lb).oqD5�qE7�=C=o-��D@DF?B� A�
%���_��?BABC=DFE n <

;�Ä



����� � ����� ������� ���
hi?q��?BA C=D�E���oRp � ABD�pRD�
 o A����<� E,�WQSp-��ABQ@�RQSEWQ C=D�
%��E ABOqABEI��E D���A�� A DFp��7� AB? A�� AT�WQ�C&� �+�����
D�p D�? Q�o&�<���� Q�� Q���DF? oq? QSE%OqA C=A�� D�p-
 AK� pRQS?W�RE%���qoqD�
,�%���<� Ea\���0qp2nF��E%�%� p Z2��p31\QAJ�� hi?
\�oqD�����C=D4? Q��HA CqQ���8 L Z\>%V ;�9 < h2
� D6� ? A C=DFE���oqp��-oqD4A����<� E,�WQSp � D5�RQ�E Q�? Q�
 A�� oq? Q"��A��� p
C=D5�+�����qoqD�E%� Q�
\?������A���Q�
q).oqD%ABpRC=o-��D�pP�+�����qo&� Q���A����p oqpqA���DFE7
 QS? <

[1111100010011011111100110]D1-e-C1(A)-e-Ebar(B) = glider gun

k�AK� oqEWQ�Äc^  �"iE7�=C=o-��A DFpRC&�I��?BABC=DFE���oqp D; D����q?K�3Ä
Z2�3�"4d��DFp-��A���p,Q@).oqD5DF?2� ? A C=D�E=��oqp C=D ? Q
E D���? Q ÄAÄFb p#�@� ABD�pqD QS?���oqpRQ �o&� AB? A CqQ C

ABp#� DFC=A Q/�WQ�8KZ2�3�"4=^�^�9:!qD�p ?BQ k�A���oqEWQ(Äc^=
 D%A ?Bo-
,� EWQ ? Qa�RE%�=C=o-����A����p C=D%oqp�� ? A C=DFEq� oqp Q
� EWQA�L�D�
�C=DPoqpI�'0-�3).oqD2� E A��q? DPD�p � E DPoqpI��?BABC=DFE�d Ä"!�oqp=� ? A C=DFE Z�ÄqJ4oqpI��?BABC=DFE hiORQ�E�!fD�
,� D
D; D����q?K�4D�
�D�?-�FQ"
%�G� �Q�
�? A����qA��U) oRD�
 Dq� ABD�pRD�< ZPQ"
%��
 �>�Q"
 DF?BQ�O<� E Q C&��
�
%��pI����
,� EWQ�C&� 

D�p ? Q"
�
 AK� oqA DFp � D�
 S ��oqEWQ"
F<

;�;



[1111100010011001100100110]D1-A-D1(B)-[1110110011000100110]E = glider gun

k�AK� oqEWQ ;�b  �"iE7�=C=o-��A DFpRC&�I��?BABC=DFE���oqp D; D����q?K� ;

hip6? Q5k�A���oqEWQ ;Sb$
 Da� ABD�pqDuoqp@��oF�Q/� E o#�q?BDa�'0#�&).oqDuD�p � E D oqp�� ? A C=DFE�d Ä"! oqp�� ? A C=D�E
GU!�oqp ��?BABCqD�E d ÄVJ oRp ��?BABC=DFE h�!9?BQP
 A p<��E7��pqA�QFQ���A����p C=D1?K� 
 �oq?K� A�����
G� E D�
5��?BA C=D�E'
4QS?
���"� D�p �7��C=DF? �'0#�&).oqD@D�
\D+*qQ��H� QIJ$���"����D�
��+���b�oqp DFp D�
,� D6� A��<�1C=DU����p-
,� E o-����A���pqD�

oqpP��Q"� OqA�� C=DG�'Q"
 DG��oRp�
%��?�� OqAK�HC=D�
7�+���I�M��pRD?�7�=CqQ�?BQ��qE7�=C=o-����A����p�<

;SN



[11111000100110111011111000100110]3A-2e-A-e-F(E)-e-[111001100011111010]4B = glider gun

k�AK� oqEWQ ; Ä  �"iE7�=C=o-��A DFpRC&�I��?BABC=DFE���oqp D; D����q?K�5N

hip ? Q6k�AK� oqEWQ6;�ÄV
 D5A ?Bo-
,� EWQ
D�p � D�E'��DFEa��Q�
,�P�RQ�E Q�� O&� DFpqD�Euoqp ��?BA C=D�EU� oqp[!�D�
,� D
D�
,� Q��+���I�RoqD�
,�%�V�M��E@oqpR��E o#�<� C=D�N G � 
�! oqp@��?BABC=DFE@Ga! oqp���?BA C=D�E%k>J oqp���E o#�M� C=D
J L�� 
�<%hip D�?���E o#�M� C=D N�G�� 
?�qoqDcC=Duo#� AB? A�QFQ�E7
 D DFp@
 o2? o-� QSE�oqp@� E o-�<� C=DuJ.G � 
F�,QSEWQ
��Q�p-��DF?BQ�E\oqp
Lb).oqDU
 Q�? D5���"���=�RE%�=C=o-�+�%�1C=DF? �'0#�&).oqD�<

hL
�A p � D�E D�
 QSp � D5� D�E?).oqDuD�p6DF? �FQ"
%� C=DF?^� ? A C=D�E@n J D�? ��?BA C=D�E?��oqp@
 DU� A DFpqD�p@�fQ�E,D
A���
?� A��<� 
%C=D_�+��p<
� E o-����A����p[!B
%��OqE DU�7�=C&���<� E@? Q��+�"���q?BD; A CqQ C C=D_
 o D�
,� E o-�+� oqEWQq< h p
Oqo-
7).oqDFCRQ"
5E DFQ�? A�QFQ CqQ"
 D�p ����p S ��oqEWQ"��AK� pqD�
5CqD ;Sb-! b b�b �X�D�?Boq? Q"
 CqD2C=AK�-D�E D�p � D�
 CqD�p&D

 ABCqQ C=D�
�!@D�EWQ �M��
 ABOq? D DFp-�+� p�� E Q�E���Q�E A���
 D; D����q?K� 
6C=D D�
,�%� 
���?BABCqD�E'
 Q�?K� oqp#� 
��uo#J
��QL���� A�����
qJ$�+�����q? A���Q C&��
�!&��� E%� 
Pp#� ? ?BD��.QSORQ�p Q=� ��E7�1QSE'
 DG�+�����q? D�� Q"��DFp � D�<

hip-����p � EWQSE E D���? Q"
$���"���q?BD; Q�
$).oqD�� D�p#�.QSpmoRpRQ Q"�I�R? A Q ��QSE ABDFCqQ CgC=D@� ? A C=D�E'
5D
A C=D�p � A S �FQSE ?K� 
��M��E6Q�?K�N�oqp ��DcC=A��TD�
 oqp � D�� QTABp � D�E D�
 QSp � D"!@oqp � EWQSORQ�;� E D�?BD���QSp � D
D�p2D�
,� Q C=A E D�����A����pR�qoqDFCqDI
 D�EG�+� p-
 oR?T�WQ�C&� D�p ?���
�E D�
 oq?T�WQ�C&� 
�CqD�GHpRC=E D�1 � oqD�p<
%�'0qD
8 �2oqDc^�^A9 < "���E�D; D��I�R?K�%A C=D�p � A S �FQSE D�?3� � pRC&�G��D�E A���.C=A����?J S ?T� E Q�E ?��6�RQSEWQF� O-
 D�E7�fQ�E�ORA DFp
?���
�� ? A C=D�E'
�!RD�
 oqpRQ��#�D���pqA��FQ�� o#J �o&� A ? �RQSEWQ A C=D�p � A S �FQSEHC=D�� Q�? ? Q�CqQ"� D�p � D4D�
� E o-�+� oqEWQ"

�@�'0#�&).oqD�
U�+���I�R? A���Q C&��
U).oqD$�RQSE D���D�p A���oRQ�? D�
�! �,DFE%�R) oRD5p#�6?��@
%��p �M��EU��D�).oqD �pRQ"


 o&� AB? D�QFQ�
�<

;�J



[111110111000100110]3A-4e-Ebar(A)-[111110101110011000]4B = glider gun

k�AK� oqEWQ ; ;  �"iE7�=C=o-��A DFpRC&�I��?BABC=DFE���oqp D; D����q?K�1J

hip2?BQ k�A���oRE Q ; ;V
 D AB? o<
� E Q D�?W��oRQ�E,�7�$��Q�
,� D�p � E D oRp@��E o#�M� C=D N�G�� 
�! oqp@� ? A C=D�E
hiO,QSEFJ
oRpR� E o#�M� CqDuJ.L�� 
�!M� O-
 D�E7�fQ�pRC&�$����pd��oqA CqQ�C#� D�
,� D��'0#�&).oqD D�
G��Q"
 A�AK� oRQS?�QS?
QSp � D�E AK� EqJ C=D50qD��'0-��?�� D�
F<

hip DF?L��Q�
,��� E D�
4D�?Z� ? A C=DFE G ).oqD$�'0#�&�FQ�����p � EWQ D�?2��?BABC=DFE k �qE%�=C=o<��D1oqp � ? A C=D�E
hiO,QSEFJ
C=D�
,�RoqD�
�? ?BD��.Q5DF?^� E o#�M� CqD J L�� 
�! DFp6D�
,� DI��Q"
%��
 Da�RoqDFC=DuABCqD�p � A S ��Q�E6).oqDu?BQ
C=D�
%���"���<� 
 A���A����p C=DF? ? Q�C&�6CqD�E D��'0#�
D�
 A C2�D�p � A��FQ
QS?iD,; D����q?��2QSp � D�E AK� EF< hi?L� E o-�<�6C=D
N�G�� 
\?B?BD�� Q�p CqD5� Q�pqD�EWQ�C=AT�-DFE DFp � DG�,DFE%�_�RE%�=C=o-��A DFpRC&� D�?B� A�
,���1E D�
 oq?K� Q�C#�R<

hip�Q�� OM��
 ��Q�
,� 
 ��oqE A���
 Q�� DFp�� DiD�
,�%� 
 ��D�).oqD �p#��
��FQ�� ORAK� 
�p#�%Q/�-D��H� Q�p D�?(E D�
 oq?K� Q�C#�
S pRQ�?r!(QA��D���D�
�oqp5D�E E7��EiQS?<���"� D�p �%� CqDHD+�-D��H� oRQSEiDF?M� �QS?���oq?��5�qoqDcC=DF�"�-E D���DFE E D�
 oq?K� Q C&��

�o&� A ?BD�
F<

;�M



A-3e-D1(C)-e-[1111101011100110]2B-e-[1111110000111100100110]Bbar = glider gun

k�AK� oqEWQ ;�N  �"iE7�=C=o-��A DFpRC&�I��?BABC=DFE���oqp D; D����q?K� M

hi?#).oqABp �%�GJ �oq?K� A����@D,; D����q?��%D�
�AB? o-
,� EWQ�C#��DFpu? Q%k�A���oRE Q%;SN?�qE7�(Cqo-�H�7�@C=D\oqp�� ? A C=D�E
GU!foqpI��?BA C=D�E d Ä"!�oqpI��E o#�M��C=D ;SL�� 
 J4oRp�LPORQ�EF<�hi?&�'0#�&).oqD p-��D�
 ���Q���AB?=C=D E D��RE%�=C=o-��A E
JV0RQAJ�) oRDU��oqA CqQSE��FQ�CqQ�oqp#�5CqD@?���
��'0-�3).oqD�
N�RQSEWQuE D��qE%�=C=o<��ABE ?���Q C=D���oRQ�CRQ�� D�p � D <

k�A pRQ�?K� DFp�� D�? Q=�fQ�E ABDFCRQ�C5C=D6��DFpqD�EWQSEq��Q CqQ oqp-�uC=D@D�
,�%� 
L� ? A C=D�E'
2�RQSE D���D?
 D�E\QSE OqATD
� EWQSE A Q#!(?K� 
\D; D��I�R?K� 
N�I� 
� E Q C&��
N
%��p�
,� ?K�1Q�?K� oqp#��
\C=D5��Q�E A���
N��Q�
,� 
PD�p-����p � EWQ�C&� 
�<

;SU



� � �u������� ��	���� ���

O Qu?BA�
,� Q=�qE7�"�qoqD�
�WQa�M��EHZ2�3�"4�8KZ2�3�"4=^�^�9�D�
PE D��qE%�=C=o<��A CqQuQa� EWQA�L�D�
 C=D5�'0#�&).oqD�
POqABpRQ/D
E AK� 
Z�a� �oq?K� A��q?BD�
�!=D�
,�%�I�+�"���U�RE%�=C=o-�+�%��C=D�?B�[�Q�?���oq?��uC=DF�%�=C&��
 ?���
q�'0#�&) oRD�
 OqA p,QSE AK� 
ZJ
Oqo-
7).oqDFCRQ"
iDFp_�RQSE%� A���oR?BQ�EZ�RQSEWQ4?���
L��?BABC=DFE7
L) oRDHp#�5�-oRD�E7��p1D�p<�+��p � E Q C&��
iCqD ?BQa�qE AK� D�E
�1QSpqDFE QR<

O Q_��oqD�
,� A����p D�pP� D�E�
 A 
%��p��%�=C&� 
 ?K� 
���?BA C=D�E'
\D+*=A�
� D�p � D�
 D�p D�?�D�
%�RQ"��AK�1C=D4D��"� ? o&D
��A���pRD�
�C=D ? Q E D�� ?BQXÄAÄFb�
 A���oqDq
 ABD�pRC#�Hoqp=�qE%� Oq?BD��1Q QSORA DFE,�7�-!�QSoqp<) oRD2�M�=C=EA�C Q CqA�
7��o&� A E'
 D
? Q D+*=A�
,� DFp-��A Q C=DV� ? A C=D�E'
%D�p ? Q E D���? QCÄ[ÄFb��WQS?2���"���P
 D_�(A��
D�p ? Q����Q��,<jÄfY=< d?��pRC=D
D+*=A�
� D�p D�
,� E o-�H� oqEWQ"
q�,DFE A��� CqA��FQ"
 C=D�
,�q? Q�QcQSpRC#��
 D?� E Q���A Q"
PQI�'0-�3).oqD�
\OqABD�p
C=D S pqABC#��
NJ
��oRABCqQ C&��
 Q�� DFp�� D6����p-
,� E oqA C&��
F<

Y D�
 Q�O,DI) oRDa�7�(CRQ D�
� E o-�+� oqEWQ_��D�E A���.C=A���Q CqD�O�D�C=D QA��QSp#QcQSE6�+��p A p-��E D�� D�p �%� 
�C=D
;��SN JjE D�� E7�&��DFCqD�E�����p CqD���E D�� DFp��7��
 C=D@D�Ä���; 8 \SoRQ b Ä'9:!HDFp��7��p-��D�
 oqpRQ � Q�pqD�EWQ*C=D
Oqo-
7��Q�E��>�Q"
�� ? A C=DFE7
 D�
HQ"��E o#�RQSE CqAT�-DFE DFp�� D�
 �\p � 
?
 ABpP�(AK� ?BQ�E ?BQ5E D���? Q�CqD D�����?Bo-��A����p�J
Oqo-
7��Q�EN��D�?��&��A CqQ�CqD�
\D�p ORQ�
 D4Q�D�
,�%� 
 C&��
q�'Q��H�%� E D�
�<

O Q2ABCqDFQ C=D��,QSE%� ABEI����p ?���
��'0#�&).oqD�
 OqABpRQ�E A���
uD�p �RQSE%� D��-oqD��<� E7).oqD D�
�?��R�>�Q"

�qEM�Q"�+� A��+�-!�D�
,�%�
p#��).oqABD�E D5C=D���ABEa).oqD5D�
 ?BQ �oRpqA��FQ��1QSpqDFE Q C=DV� D�pqDFE Q�E%oqp ��?BABCqD�E DFp
�RQ�E,� A���oq?BQ�EF<�G ?���oqp#� 
 �FQ"
%��
B����
,� EWQ�C#��
 DFp D�
,� D E D��<� E,� DZ
,� p E D�
 oR?T�WQ�C&� 
�C=D ORo-
%).oqDcCqQ"

D�p���EWQSp,C=D�
\D�
,�RQ���A���
F<

hL
 A p � DFE D�
 Q�p � DV� D�Ea).oqD$�%�=C&��
 ?K� 
U� ? A C=D�E'
 CqD ? Q
? A�
,� Q CqD Z2�3�"4 A p � DFE%�(ABD�pqDFp*QS?
� D�p#� 
 oRpRQe� D�Q D�p ?BQ �qE7�(Cqo-����A��� p C=D oqp � ? A C=DFE DFp �RQ�E,� A���oq? QSE�!�C=D�
 C=D D�?G� ? A C=D�E
Gc0RQ"
,� Q DF?���?BABC=DFE5n < . QSpqD,; QSpRC&� ABpRC=D���D�p,C=A DFp � D�� DFp�� D
D�?�� ? A C=DFEI� oqp �<� E7).oqDP
 o
ABp�� D�EWQ"����A����p�����p���� E%� 
2� ? A C=DFE7
\D�
N� �Q�
��+���I�R? A���Q CqQq<

¢;��� � ��� �A� �Y� �5����� �,� ���
� � £�� �
	����� �
� � £�� �
	���� ���5���

���F��� � � � �
���F����� � � � ���F����� ��� �

� £ � � � ��	���� ���F���
� � � � ���F������	 � � ��� 	 � � � £ 	 � � �!	 � £ � �"	����F����� �
��� � � �#	���� �
� £ � � ���	 � � �
�� ��� �$�
� ��� � �"	%��£�� �"	%��£�� ���F���

���F��� � � ��	 ��� � �
	%� £ � �
� � � � £�	����� �
	F�#� �
� ���� �
� � � � � ���F����� �"� &'�"	(��� �#� �)	%� £ � � £�� ��� �"� �"	 � � � � � £�� ��*� ���F����� ���"	+� � � ��� �"� ���

��� � � £�� � � � £ � �#	 ��� � � � ��� ���"	 � � � ���5����� ����	 � � � £ � �'�"� ���F����	,� £ � � £ � ���5���
��Q�Oq? Q�Ä! )- D�? Q"��A��� p C=D5�RE%�=C=o-����A���pqD�
q�RQSEWQ���Q�CRQ=� ? A C=DFE

hipg? Q ��Q�Oq? QtÄ@
 DP�uoqD�
,� EWQSpj? Q"
V
 D���oqD�p<��A Q"
_�RQ�E Qd�qE7�=C=o-��A E$�FQ�CqQ oRp#� C=D6?���

��?BA C=D�E'
uCqD ? Q2? A�
�WQ C=D
Z2�3��4M!L��EM�Q S �FQ"
�C=D D�
�WQ"
�E D�? Q"��A���pRD�
I
,� pe����
,� EWQ�CqQ�
 DFp ? Q"


 AK� oqA DFp � D�
N�F�Q���ABpRQ�
�<

; Y



A

C2

F

Bb

C1

A

A

C2

B8

C3

A

D1

A

C1

H

B

Eb

G

A

E

F

G

C3

gliders C’s

A

D2

A

E

D1

F

G2

D2

gliders D’s

C3

B

D1

B

E

D1 Bb

A

F

C3

G

Eb

D1 G

gliders E’s

D1

H

F

B

Eb

4A

Eb

B

B

B8,B

2A

G

Bb

gliders B’s

C1

H

D2

F

A

glider A

A

C1

D2

G

F

E G

glider F

k�A���oRE Q ;�J  �- D�? Q"��A���pRD�
 C=DG�qE7�=C=o-����AK� pqD�
 CqD�?[� ? A C=D�E G Q�?[��?BABCqD�E hiO,QSE

O � 
a�'0#�&).oqD�
 A ?Bo-
,� EWQ�C&� 
 DFp*D�
,� D E D��<� E,� D��-oqD�E7��p*E D��RE%�=C=o-��ABC#��
U����p*DF?q
 A�
,� D��1Q
�GY�� O ZPG�E�; ÄI8 � 
,*=b³ÄH99C=D C&��� A pqA����?�oqOq?BA��+�R<

hL
HA p � DFE D�
 Q�p � D5��DFEF�+�����1? ?BD��.QSEHC=DuoqpP��?BA C=D�E@Q���� E7�5E D�����E E ABD�pRC#�a�7�(CRQ1?BQ5? A�
�WQ#!
D�
,�%���qoqDcC=D�
 DFE6�M��
 ABOq? D QSoRp-).oqDuDF?W��EWC=D�p2p#��
 D��+� p-
 DFE%� DuC=DF? �%�=C&��J6D�p-����p � EWQSp,C&�
��QSE ABQ�
B�+��� OqABpRQ"��AK� pqD�
F<�"���E D,; D����q?���
 A�
 D D��I�RA D�QFQ�����p%oqp4k � >4;��@d@;#!cG �*d%;��@d Ä"!
G�� d Ä �4Z\;&! G � Z\;��4Z�Ä"!9Z�Ä � n��@G J G��TZ�Ä �@kq!�? ?BD��.QSpRC#� QV� ��E7� Q�E@CqAT�-DFE DFp�� D�

��A���?���
 CqD6�RE%�=C=o-����A���pqD�
�<

;SV



A

Eb

H

A

B

5B

2A BF 4B

E

F

E

A

D1

A

D2

Eb

4B

D1 FD1 B B

glider H

D2

E

G

glider G

D1

D1

gun

A

E

3A

D1 EbC1

F

A

4B

A

2B

D1

Bb

3A 4BEb

glider gun

k�A���oqEWQ1;�M  )- DF?BQ���A���pqD�
\C=D5�qE7�(Cqo-����AK� pqD�
 C=DF?B��?BABCqD�E k Q�?B��?BABCqD�EH>@oqp
� �=���4�
��� 	�� 	��H� ��� �

G ? �qE7���-D�
,� E nHQSE7��? C � < . ��� p��7��
%0��<� E?
 o Q"
 D�
%��EA�C QaJ Q��M�/J"�,<\h p
D�
%�,D���A QS?�QS?�Q"�<�/J��
���7��E7� Q C&�?�M��E DF?,d�D��RQ�E,�WQ�� D�p �7�%CqD G��q?BA��FQ"��A��� p CqD . A���E7�3���"���qo&�WQ�C&� E Q�
�C=D ?BQ5E�G�"�!
�M��E ? Q D�
,� QSp<��A Q=�"�%� E%�.Q�CqQ=�RQSEWQ�D�?[� D�EWQSp#� C=D4? Q A p3� D�
,� A�� Q"��A��� p���A DFp��A�CKS ��Q��qQS?9d�D��RQ�E,D
� Q"� D�p �%� CqD � p#� D�pqABD�EA�C Q�h ?+�D��H� E A���Q-! Y D�����A����p2Z2�����qo&� Q���A����p[! Z ��� �@h Y ��G �FD � "�� J QS?
Q��M�/J"� C=D Z � �HGHZ2J � �+��p p6�o-��DFE%�1C=D%E D�� A�
,� E7��ÄcN�^.MSb�^R<

� �
	S�F� �H��� 	 � �

8 L Z\>%V.;A94hi?�1�J(p -4<(L DFE ?BD�4�Q"�I� !3\"�"0qp5n <RZ2��p31PQAJ�QSpRC - A��'0RQ�E C�� <=>@o#J�!�������������
����������! "�#��$% '&(��)+*-,�.'�#)+�+/0�!132�14�����H!�G?��Q C=D�� A�� "iE D�
7
�!�ÄF^�V.; � � Y L5� b/D
Äc;/D b ^ Ä[ÄfM�;/D N �^�"��? <R;&!#�'0,Q��&� D�EH;�Mq<

8KZ2� ��4=^�^/9 . Q/�%�%0qD�1 Z2�3�"4X! � � p�� E%�=C=o<�H� A���p �%� �%0qD Q��H� A��(AT�J �"�
E oR? D Ä[ÄFb�� � ���"�3J(E A����70 ÄF^ ^SJ�D�ÄF^ ^�V . Q/�%�%0qD�1 Z2�3�"4 �'!

;S^



0 �,�%�  ���A1 Nq< CqQ�� QSpRD+�F< 0(o � ���+�3�"4+� �R� E%4&
%0#�"� � Z D�?B?BGHo&���Shi?BD�� D�p �WQSE7J(�*- oq?BD[Ä[ÄFb��
Ä[Äcb��qA���
F< 0 �7��?]!-\ QSp(oRQSE7J
ÄF^ ^�^q<

8 \SoRQ b Ä�9 >@D�pRQ�E%� \�o��QSE D�Q . QSE%�A�C pqD�Q"! � . Q�E%� D�pqD�
 ��D�E A���.C=A��+��
 DFp ? Q$E D���? Q
Ä[Äcb �+� p �+� E E D�
%�<� pRC=DFp-��A Q OqA�J�D��+� A���Q D�p D�
,� E o-�H� oqE Q�
 ��D�E A���.C=A���Q"

).oqD C=D S pqD�p �qoRp��7��
 C=D ����p � Q��H�7� J ��DF?K�&��A CqQ C �>�Q/*=A��1Q#! �
0 �,�%�  ����C=DF?T�WQq< ��
F< ��A p3��D�
�WQA� < �I* � ������A p �7��
%0[! � �+� oqOqE D ;SN-!R;Sb�b³Ä�<

8 \SoRQ b ;/9 >@D�pRQ�E%� \�o��Q�E D�Q . QSE%���C pqD�Q�! � Y � ? AK�%� pqD�
 DFp D�?�QSo&�M��"�1Q/�WQ ��D�?Boq? QSE6oRpqABCqATD
� D�p-
 AK� pRQS?PE D���? Q Ä[Äcb#! ��0 �,�7�� ����CqD�?K� Qq< ��
F< ��ABp � D�
,� QA� < �=* � ���_��ABp �%��
%0[!9GHOqE A ?
V#!,;�b�b.;=<

8 \SoRQ b ;�Q/9 >@D�pRQ�E%��\SoF�QSE D�Q . QSE%���C pqD�Q�! �7E pd��Q�� ABp#�$�,QSEWQ$�+� p-
,� E oqA E6�+� p S ��oRE Q���A���pqD�

�+���I�R? D,; Q"
 D�pj? Q E D���? QOÄAÄFb#! � 0 �,�7�� ����C=DF?T�WQq< ��
F< ��A p3� D�
,� QA� < �I* � ���_��ABp��7��
%0[!
\SoR? A��5;�M&!R;�b�b.;=<

8 \ . b³Ä+9 >@D�pRQ�E%� \�o��Q�E D�Q . QSE%���C pqD�Q QSp,C nHQSE7��? C � < . � � p �%� 
,0[! � G �qD
O G Y  Z2��?B? A�
 AK� p-
c��� � ? A C=DFE7
e? A�4�D �#0,Q"
 D�
 ��� D��%0qDFEIA p E oq? D Ä[Äcb#! �
0 �,�%�  ����C=DF?T�WQq< ��
F< ��A p3��D�
�WQA� < �I* � ������A p �7��
%0[! GHo#��o-
,��;Sb b Ä <

8 \ . Y b ;A9g>@D�pRQ�E%� \SoF�QSE D�Q . QSE%���C pqD�Q�! n�QSE7��? C � < . ��� p��7��
%0 J \�oRQSp ZPQSE ?K� 

Y D��'4 �9o#��0 . ��EWQ#! � hL
,� E o-�+� oqEWQ"
`��D�E A���.C=A��FQ"
 ��oROqE ABD�p,C&�]D�?gD�
%�RQ���A��
C=DgD�����?Bo-��A���pRD�
 D�p D�? QSo&�M��"�1Q/�WQ ��D�?Boq?BQ�E oqpqA C=A���DFp-
 AK� pRQS?5E D�� ?BQ Ä[Äcb#! �
0 �,�%�  ����C=DF?T�WQq< ��
F< ��A p3��D�
�WQA� < �I* � ������A p �7��
%0[! GHOqE AB?9V-!R;Sb�b.;=<

8 O �H^.;A9 �2DFp � A QSp O A�Q�pRC . Q/�7
 >�<��F��EWCqQ�0R?r! � ��EWQSp-
 A DFp �PO�D�0RQA�(A���Eq������D�?B?Boq?BQ�E QSo&D
�%��� Q��%� p E oq?BD�Ä[ÄFb-! �'2�* ��� �+/�� � ,�) ) ,� 0��� ����[!qN N MAD N�N ^#! ��Äc^�^ ; �W<

8 . ��^ ^/9 nHQ�E%� ?BC �u< . � � p �7��
%0[! � - oR? D Ä[Äcb Q"
�AK��E D�? Q/� D�
 �%�?�%0qDq�qE D�
 D�p-��D2�"�-��?BABCqD�E'
�! �
0 �,�%�  ����C=DF?T�WQq< ��
F< ��A p3��D�
�WQA� < �I* � ������A p �7��
%0[! \ QSp(oRQ�E%J3Äc^�^�^R<

8 . ��b b/9 nHQ�E%� ?BC �u< . ��� p �%��
%0[! � G Z2��p-����EWCqQSp-��D � ��E - oq?BD Ä[Äcb#! �
0 �,�%�  ����C=DF?T�WQq< ��
F< ��A p3��D�
�WQA� < �I* � ������A p �7��
%0[! GF�qE AB?�;�b�b�bR<

8 . ��b.;A9 nHQ�E%� ?BC �u< . ��� p �%��
%0[! � - oq?BD Ä[Äcb �
 EHpqA���D�E'
 QS?��K! �
0 �,�%�  ����C=DF?T�WQq< ��
F< ��A p3��D�
�WQA� < �I* � ������A p �7��
%0[! \�oqpqD N b#!q;Sb b ;=<

8 �R� ?T�'V�J�9 Y � D��#0qDFp �R� ?T�-EWQ���! �%EHpqAK� D�E'
 Q�? AK�J�Q�pRCG�+���I�R? D�*(AK�J@A pU��D�?B? oq? QSE�QSo&�7�"�1Q/�WQ#! �
2�* ��� �+/0�	� �
 !�Ä+D N M#!SÄF^�V�JR<

8 �R� ?T�'V U/9 Y � D��#0qDFp �d��?K�-E Q"��!� *%, �� � ��������� 1 �+/0��) �+�!� � ����� ,�1�1 $%14�� �� $ ) �!.���) �/!
�R� E ? C Y ��ABD�p � A S � " E D�
%
�! Y ABp#� Q"�<� E D)ÄF^ V�Uq<

8 �R� ?T�'b.;A9 Y � D��#0qDFp �R� ?T�-EWQ���!���� ,���� ����� � ��� /��+,�� /0,+! �R� ?T�-EWQ�� . DcC=ABQ-! � p-��<K!
Z20RQ����RQ�AK� p[! � ?B? ABp#��A�
�!,;Sb b ; � � Y L5�#Ä+D M YS^ M�M/D b b�V�D V �W<

8 �2oqDc^�^�9 G pRCqE D�1 �2oRD�p-
7�'0qD"! �WZ ? Q"
7
 AK� J(A p-� Z D�?B? oR?BQ�E GHo&�%���1Q/� Q G o#�%�"�1Q�� A���QS?B?�J"! �
�3�!.���14, � � )+�/!<�"��? <=J-!Rp#�R<qN-!=J(Y�D U�U-!SÄF^�^ ^q<

N�b



8 � 
*qb Ä�9 "iE7�"� E Q"� Q � �GY�� O ZPG�E�; Ä � CqA�
%�<� pqABOq? D D�p ?K� 
 
 A�
� D��1Q"

� �,DFp Y � D�� J . Q"� �GY � ! �(A QSOq?BD C=D �1QSpqDFE Q ��EWQ/� oqAT�WQ DFp
0 �,�%�  ����C=DF?T�WQq< ��
F< ��A p3��D�
�WQA� < �I* � ������A p �7��
%0 �/���"� oRp �/
W;Sb b�Ä��A
W;Sb�b ÄS< 0 �%� ?r!
G�����
,�%�5;Sb b Ä�<

N Ä


