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%1YP+�G872%19�G

dim
y:705,B�*05,%�G8'HBZ5

n0
j]%�52@ 52@�+K�*2%1YP+47	%�G

Primes[dim]
B)7]Q8B�72+L7�g�h	@8+MO
+\;�B�(�U�5];z9�*

n0 = 0
B�G8O�;z9�*

Primes52@�+:w8*C705
dim

K�*,%�YP+�G�(�Y�QR+�*C7�%1G
IN
g

• b4c46�dJ���Z�8þ
���dÜD��e8cZ�������!úBb4cY6�dWûh	@�%I7�;z(�G8365,%19�GX%17	G89D5]%1G)5,+�G8O�+LO^529Jj"9)*2�^j]%�5,@�%1Gr5,@�%I7]3\UIB�7,7\g
• b4c46�dJ��e�cZ���)����úBb4c46�dWûh	@�%I7�;z(�G8365,%19�GTO
+\5,+�*,YP%�G8%17052%I3LBDU1U1ES*2+47V5CBD*25,7"52@�+k72KR+L3\%�w8+4OUå�BDU�529)G�72+L~�(�+LG83\+�g

§r¨
Õ ~t���t���×Öv¼½Øª¼½»Â�������������_�����¥��Ù�®eÚk®1Å&«k²\�Pµ��v�Xµ]·X¯"µk¨>���
h	@�%I7´%17´52@8+"Q8B)70+"3\UIB�7,7d;z9)*&72+��)+�*CBDU)O�%�£�+�*,+�G�5´%1YPK�U1+LYP+�G�5,BD52%19�G87W9D;R70KR+�+4O
(�Kk5,+L3C@�G8%1~�(�+47
;z9)*�3\9�GW7V5,*2(83\52%1G�'JO
%1'�%�5,B�U

(t, s)
>=70+4~)(8+�G83�+L7	9Z��+L*�Bs*,%1G�'

R
g

• ��aZ�RaZ�
��_���e�fD�WeD�R��e&ú¾1#3#546-7D8 ±#�ÙL�ûh	@�%I7]3\9�GW7V5,*2(83\529)*";z9)*2j	BD*CO�7x52@�+kO�%�YP+LG872%�9)G
dim

5,9r3\UIB�7,7���e�f��WeZ�R��e8g
¾]¿a^	¿VÀ ��
������ÜÛ"ÄY�!Ä
Æ���
KÝ�É�ÞOR�ÉWÅxËRÉ�Ã�ËN
�������ÄdË Í4�/�Ë�z�=Ó�§�¤1ß�ÖËàFS�Ö�Ñ=��Öx¿zØkÙ
h	@�%I7d3�U1B)727d72@�9Zj�7R5,@�+�52*CB�O
%�5,%�9)G8BDU�á�BDK�K�*,9)B)3C@�;z9)*´3\9)G87V5,*2(W3652%1G�']O
%1')%�5CBDU

(t, s)
>A72+L~�(�+LG83\+47\g

FA5!%I7�B:*2+�;z+�*,+�G83�+"%1YPK�U1+LYP+�G�5,BD52%19�G:9�G8U�EkB�G8Os%I7�YP9�7V5�U1%1��+LU�E�G�9�5!YrBD%1G�5,BD%1G�+4O:%1GM;z(
5,(�*,+Q�EP5,@�+kBD(
5,@�9�*Lg
• ��aZ�RaZ�
��_���e�fD�WeD�R��e�Ü��)_��
c�c�aD�&ú
AY5QT�E�89F�64B#G�C\;z143#5�6-798W±#��L�;~1#3#5�6-7D8ZJ�Ð!û""*2+4BZ52+47SBTO
%1'�%�5,B�U

(t, s)− 70+4~)(8+�G83�+�j]%�52@n52@8+P'�%1��+LGqm�ÜL���)���Ra�æ C y&O�%�YP+LG872%�9)G
dim

B�G8Ov3\9�(8G)5,+�*^705,B�*05,%1G�'`BD5
n0
gmh&+L*2Ys(
5CBZ52%19)G87

ψ
B�G8O

η
B�*2+N3C@�9�70+LG¼B�7%1O�+�G�52%�5VEDg�h	@8+�O
%1YP+�GW70%19�G

dim
3�B�G�G�9D5�QW+�U1B�*2')+�*	5,@8BDGN5,@�+�O�%�YP+LG872%�9)G�9�;�52@�+

m
Ü4���)���WaZæRg
• ��aZ�RaZ�
��_���e�fD�WeD�R��e�Ü��)_��
c�c�aD�&ú
AY5QT�E�89F�64B#G�C\;z143#5�6-798W±#��L�û""*2+4BZ52+47]BJO
%1'�%�5,B�U

(t, s)− 70+4~)(8+�G83�+�j]%�5,@X3�9�(�G�52+L*�7V5CBD*252%1G�'JBZ5]}�+L*298g
• ��aZ�RaZ�
��_���e�fD�WeD�R��e�Ü��)_��
c�c�aD�&ú
AY5QT�E�89F�64B#G�C&û""*2+4BZ52+47�BrO
%1')%�5CBDU

(t, s)− 72+L~�(�+LG83\+Mj]%�5,@NO
%1YP+�G872%19�G�B)7272(�YP+4Or5,@�+M7,BDYP+kB�7�%�Gm
Ü4���)���WaZæRg
• b4c46�dJ���Z�8þ
���dÜD��e8cZ�������!úBb4cY6�dWû|]+L705,B�*05C7�52@�+k72+L~�(�+LG83\+SBZ5

n0
BDGWO�3C@�9�9�70+47"G8+�j *,B�G8O
9�Y¶KR+�*,Ys(
5,BD52%19�G87�g

• b4c46�dJ��e�cZ���)����úBb4c46�dWû|]+L705,B�*05C7�52@�+k72+L~�(�+LG83\+SO
+�52+�*,YP%1G�%I7V5,%I3�BDU1U1EkBZ5
n0
g

â1ã % É�äN×gÔ�Ötå,æ&çeè9éêåëéëì9í�ç9î Ï Î¼Ø Ï Î2Î ÕÛÉËÌÙÖ Ï Ñ+ÓuÚ4ï9ÉËÊËÌgÍ+Î�É Ò&% É Ò Ô�ÌÙÖ Ï Ò Ï ×gÑ+ÌgÕ Ò ÉËÊ % Ñ Ïñð Í+É Ï Î Ò'% É�ÍuÎ2É�×1òiÌ ó�Ô2Ì>(ÊË×�ÖuÉzÊË×gÍuÑ Ò ÉÈÔ�Ü�ô¤çeéöõ1÷¤äN×gÍ-ÕÛÖIÖuÉËÎ2ÊÈÔ Ï ïiÉ Ò&% É Ò ÉËÊ % Ñ Ïñð Í+É ï9É Ò Ò ÉÈÔ�Ú@ïuÍ Ò Ñ+×>ä Ò'% É¤äN×gÔ�Ö Ï Î�ÊË× Ï Ñ+ÉËÖDÜ
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��=svu��x���&��� w�x #-«
¾�¿'^	¿�
 ��
������üÛxÄY�!Ä
Æ���
KÝ�É�ÞKR�ÉWÅxËRÉ´Ã#¢�ÉKý!Ä!RN¢�Ã�þz���RÉ

Í[���Ë�z�VÓ�§�¤1ß	Ö�à�S�Ö�Ñt��Ö!¿zØMÙ
h	@8%17P3�UIB�7,7�%1U1U1(87052*CBZ52+47k9)G�+N9D;�52@�+NQ�(�£R+L*2%1G�'`52+43C@�G�%I~�(�+L7Jj]@8%13C@ÚBD*,+T(870+4OÚ%�Gv3\UIB)727
��aZ�RaZ�
��_���e�fD�WeD�R��e�Ü��)þDX��D�R��e�þ8gRFA5�%I7!BS*,+\;z+�*,+�GW3\+]%1YPK�U1+�YP+LG)5CBZ5,%�9)GS9�G�U1EsBDG8OJ%I7�YP9�7V5U1%1��+LU1E�G�9�5�YrBD%1G�5,B�%�G8+LOJ%1G^;z(�52(�*,+SQ�EP52@�+kB�(
52@89�*Lg

• ��a��RaZ����_���e�f��WeZ�R��e
Ü���e)þWaL���dÜ4bW��c�e&ú
AY5QT�ED8�FN64B#G�C´;#143#5¼6-7D8Å±#��L};#143#5�6-798�J�Ð�û""*,+LBZ5,+L7:BTO
%1'�%�5,B�U
(t, s)− 70+4~�(�+�G83�+Jj]%�5,@q5,@�+J'�%1��+LGnm�Ü4�������RaZæ C y�O
%1YP+�G872%19�G

dim
B�G8O¼3\9)(�G�52+L*r7V5CBD*252%1G�'lBZ5

n0
gmh�+�*,Y�(
5CBZ5,%�9)G87

ψ
BDG8O

η
BD*,+i3C@�9)72+�GvB�7

%IO
+�G�5,%�5VE�g�h	@�+�O�%�YP+LG872%�9)G
dim

3�B�G�G�9�5�QR+MUIBD*,'�+L*	52@8B�GN52@�+sO
%1YP+�G872%19�GX9D;�52@8+m�Ü4�R�)���RaZæWg
• ��a��RaZ����_���e�f��WeZ�R��e
Ü���e)þWaL���dÜ4bW��c�e&ú
AY5QT�ED8�FN64B#G�C\;~1#3#5�6-7D8�±#��L�û""*,+LBZ5,+L7	BPO
%1'�%�5CBDU

(t, s)− 72+L~�(�+�GW3\+:j]%�52@T3\9�(8G)5,+�*]705,BD*252%1G�'JBZ5�}L+�*,9�g
• ��a��RaZ����_���e�f��WeZ�R��e
Ü���e)þWaL���dÜ4bW��c�e&ú
AY5QT�ED8�FN64B#G�C&û""*,+LBZ5,+L7�BPO�%�')%�5,BDU

(t, s)− 70+4~�(�+�G83�+Sj]%�52@iO
%1YP+�GW70%19�G�B�7,70(�YP+4O�52@�+M7,BDYP+SB)7�%1Gm�Ü4�R�)���RaZæWg
• b4c#6�dJ���D�8þ����dÜ���e�cZ���)����úBb#c46�dRû|]+47V5CBD*25,7�52@8+k70+4~)(8+�G83�+:BD5

n0
B�G8OT3C@�9�9)72+L7�G�+�j�*,B�G8O
9)Y KW+L*2Ys(
5CBZ52%19)G87\g

• b4c#6�dJ��e8cZ�
�)���!úBb#c46�dRû|]+47V5CBD*25,7�52@8+k70+4~)(8+�G83�+:O�+\52+L*2YP%1G�%I7052%I3�B�U1U�EMBD5
n0
g

¾�¿'^	¿�� ��
������üÛxÄY�!Ä
Æ���
KÝ�É�ÞKR�ÉWÅxËRÉ´Ã��Ký�ÿ��RÅxËRÉKý
Í[���Ë�z�VÓ�§�¤1ß	Ö�à�S�Ö�Ñt��Ö!¿zØMÙ

h	@8%17�3\UIB�7,7�K�*,9Z��%1O�+L7R52@8+!;�B�7052+47V5&%1YPK�U1+�YP+�G�5CBZ52%19)G]9D;�52@�%I7´K8B�3C�ZBD')+�;z9�*�U�9)G�'�72+L~�(�+�GW3\+L7�g
h	@8+�*,(�G�G�%1G�'r52%1YP+:;z9�*:70@89�*25�70+4~�(�+�G83�+L7�70@89�(�UIOTQR+�72%�YP%1UIBD*�5,9r52@8+M9D5,@�+�*�5Vj�9P52+43C@
>
G8%1~�(�+47\g!h	@�%I7	%I7"52@�+k3�UIB�7,7"YP9�7V5	(872+�*C7	j�B�G�5�5,9J(870+�;z9)*]Q8B�72+L7

b ≥ 3
g

• ��a��RaZ����_���e�f��WeZ�R��e
Ü���þ9X��Z�W��e�þ�ú
AY5iTDE�89F�64B#G�C\;z143#5�6-798�±#��L};~1#3#5�6-7D8ZJ�Ð!û""*,+LBZ5,+L7�B^O
%1'�%�5,B�U
(t, s)− 72+L~�(�+�GW3\+Sj]%�52@T5,@�+k'�%1�)+�GNm�ÜL���)���Ra�æ C ydO
%1YP+�G872%19�G

dim
B�G8O¼3\9)(�G�52+L*r7V5CBD*252%1G�'lBZ5

n0
gmh�+�*,Y�(
5CBZ5,%�9)G87

ψ
BDG8O

η
BD*,+i3C@�9)72+�GvB�7

%IO
+�G�5,%�5VE�g�h	@�+�O�%�YP+LG872%�9)G
dim

3�B�G�G�9�5�QR+MUIBD*,'�+L*	52@8B�GN52@�+sO
%1YP+�G872%19�GX9D;�52@8+
m�Ü4�R�)���RaZæWg

• ��a��RaZ����_���e�f��WeZ�R��e
Ü���þ9X��Z�W��e�þ�ú
AY5iTDE�89F�64B#G�C\;z143#5�6-798�±#��L�û""*,+LBZ5,+L7	BPO
%1'�%�5CBDU
(t, s)− 72+L~�(�+�GW3\+:j]%�52@T3\9�(8G)5,+�*]705,BD*252%1G�'JBZ5�}L+�*,9�g

• ��a��RaZ����_���e�f��WeZ�R��e
Ü���þ9X��Z�W��e�þ�ú
AY5iTDE�89F�64B#G�C&û""*,+LBZ5,+L7�BPO�%�')%�5,BDU
(t, s)− 70+4~�(�+�G83�+Sj]%�52@iO
%1YP+�GW70%19�G�B�7,70(�YP+4O�52@�+M7,BDYP+SB)7�%1Gm�Ü4�R�)���RaZæWg

• b4c#6�dJ���D�8þ����dÜ���e�cZ���)����úBb#c46�dRû|]+47V5CBD*25,7�52@8+k70+4~)(8+�G83�+:BD5
n0

B�G8OT3C@�9�9)72+L7�G�+�j�*,B�G8O
9)Y KW+L*2Ys(
5CBZ52%19)G87\g
• b4c#6�dJ��e8cZ�
�)���!úBb#c46�dRû|]+47V5CBD*25,7�52@8+k70+4~)(8+�G83�+:O�+\52+L*2YP%1G�%I7052%I3�B�U1U�EMBD5

n0
g



# �
¾]¿a^	¿ÞÝ ��
������ÜÛ"ÄY�!Ä
Æ���
KÝ�É�ÞOR�ÉWÅxËRÉ�ÃOþ����RÉ�Ã���Í[�����z�=Ó�§�¤1ß�Ö�à�S�Ö�Ñ=��Ö!¿�ØkÙ
h	@�%I7�3�U1B)727�K8*29Z��%IO
+L7�B�Gs+)»r3\%1+�G�5�%1YPK�U1+�YP+�G�5CBZ52%19)G:;z9�*xO
%1')%�5CBDU

(t, s)
>A72+L~�(�+LG83\+]9�;RQ8B)70+

b = 2
g
• ��aZ�RaZ�
��_���e�fD�WeD�R��e�ÜZb8�8cZe
ÜD��ú$A�59T9E�8�F�6[BYG C´;z143Y5�6-7D8W±Y��L�;z143Y5�6-7D8UJ�Ð!û""*2+4BZ52+47SBTO
%1'�%�5,B�U

(t, s)− 70+4~)(8+�G83�+�j]%�52@n52@8+P'�%1��+LGqm�ÜL���)���Ra�æ C y&O�%�YP+LG872%�9)G
dim

B�G8Ov3\9�(8G)5,+�*^705,B�*05,%1G�'`BD5
n0
gmh&+L*2Ys(
5CBZ52%19)G87

ψ
B�G8O

η
B�*2+N3C@�9�70+LG¼B�7%1O�+�G�52%�5VEDg�h	@8+�O
%1YP+�GW70%19�G

dim
3�B�G�G�9D5�QW+�U1B�*2')+�*	5,@8BDGN5,@�+�O�%�YP+LG872%�9)G�9�;�52@�+

m
Ü4���)���WaZæRg
• ��aZ�RaZ�
��_���e�fD�WeD�R��e�ÜZb8�8cZe
ÜD��ú$A�59T9E�8�F�6[BYG C´;z143Y5�6-7D8W±Y��L�û""*2+4BZ52+47]BJO
%1'�%�5,B�U

(t, s)− 70+4~)(8+�G83�+�j]%�5,@X3�9�(�G�52+L*�7V5CBD*252%1G�'JBZ5]}�+L*298g
• ��aZ�RaZ�
��_���e�fD�WeD�R��e�ÜZb8�8cZe
ÜD��ú$A�59T9E�8�F�6[BYG C�û""*2+4BZ52+47�BrO
%1')%�5CBDU

(t, s)− 72+L~�(�+LG83\+Mj]%�5,@NO
%1YP+�G872%19�G�B)7272(�YP+4Or5,@�+M7,BDYP+kB�7�%�Gm
Ü4���)���WaZæRg
• � 6[B ­ c#6-7D8Jf��8e)��Ý8ÜZb�aZ�D���DÞxú¾143Y5¼6�7D8 ±#�ÙL�û|]+\5,(�*2GW7	52@�+k72+L~�(�+LG83\+SB)7�w�{
+LO�KW9)%�G�5]*,+LBDUI7�y�+�g '8g

232· �ZÞWe)���)�
�)�@³Èº�ú-±#��L!û�g
• b4c46�dJ���Z�8þ
���dÜD��e8cZ�������!úBb4cY6�dWû|]+L705,B�*05C7�52@�+k72+L~�(�+LG83\+SBZ5

n0
BDGWO�3C@�9�9�70+47"G8+�j *,B�G8O
9�Y¶KR+�*,Ys(
5,BD52%19�G87�g

• b4c46�dJ��e�cZ���)����úBb4c46�dWû|]+L705,B�*05C7�52@�+k72+L~�(�+LG83\+SO
+�52+�*,YP%1G�%I7V5,%I3�BDU1U1EkBZ5
n0
g

• b4c46�d^����_
��ÜiX�e������)�!ú2143#5�6-7i8?��û/ %1*,+L365,U1Es3�9�YPK�(
5,+L7!52@�+���+436529)*
Xi

9D;d5,@�+�72+L~�(�+LG83\+�y
j]@�+�*,+
0 ≤ i < 232 g!h	@�%I7%17]72U19Zj�BDG8OT72@�9�(8U1O^G�9D5�QR+S(872+LO�j]%�52@�9)(
5�B�')9�9�O�*,+LB�729�G�g

• b4c46�dJ���
�D�dcQe
e��8Ü)m�úBb#c46�dRûh!*2%1�ZBZ5,+S;z(�G83\52%19�G�g�h	@�+�3�9�G�52+LG)5�9D;�52@8+Mm�ÜL���)���Ra�æ^%17�3\9�K8%�+4OX%�G�5,9^BDGN%1G�52+L*2G8B�U
;z9�*,YrBZ5�g

¾]¿a^	¿'Q � Ï�Ó
Ö´×a§&Ñt���?ã@§�¥ÎÕ[¤VÖ�×
h	@�+i3�9�G87052*,(83\529�*Jj]%1U1U	G�9D5^3�9�K�El52@8+i|]%1G�'

R
G�9�*U"=<]YrBD52*,%�{

C
g FA5rj]%1U1U]7V5,9�*,+NB*,+\;z+L*2+LG83\+N9)G�U1EDg u
9[K�U1+LB)70+TQR+n3�B�*2+�;z(�U�j]@�+LG�O
+�U1+�52%1G�'

R
9)*

C
l ¥�9l;z(�GW3652%19)GÚ9�;

��aZ�Ra�����_���e)f��WeD�R�)esj]%1U1U�3C@8BDG8'�+
R
9�*
C
g�u�9T%�5S%17�KR9)7,70%1Q�U1+M529T*2+L(872+�5,@�+P*,%�G8'�BDGWO

5,@�+SYrBZ5,*2%�{J;z9�*	;z(�*252@8+�*�72+L~�(�+�GW3\+L7�g
ü�{�BDYPK8U�+ -
ý a4�R��_D��þ
eÈÿL�Ra4�
��ß?à�ÿ
ý a4�R��_D��þ
eÈÿ4m�Ü4�R�)���RaZæ"ß?à�ÿ
ý a4�R��_D��þ
eÈÿ���aZ�WaZ����_���e�f��WeD�W�)exß�à�ÿ
�Wa4��� nZ�z�
m
Ü4���)���WaZæ°nDm����e�f��WeD�W��eon ¸ �
�����We�Û �Ra4�
�!ú1HWû��mD���We�Û�m�Ü4�R�)���RaZæ�ú2�z;�ÿ�¹Wa�e�þ�e�����e
aZ��e��dÿ¼;f�Wû��
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e����
e8aZ��e)�dÿ¼;$�Wû��
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