
���������
	����
	
���������������������������
���! �"�#�$�%�& 	 # ��')(*�
+-,

.0/21436587:90; <>=@?�?4A�B83�B0;C50D@D@AFEHG�IKJLGM?0G
N6O
P BRQ

o21(23)P DSQ
• o89(86)

TL/VUWD@DXGMIYB[Z\G�;]B0JKB^N_DSB8I`7aGMb07�=LNcB^Nd<>=@?fe
g@9Rb0higKB
a jMk b

E_GMIKJl<>GmE_GM;CB8N_nCoqpKE_nC7re
B8?4?09RE

o(ab) = o(a)o(b)
/

P BRQsUt;vu k 3Mw0EV;]5 kHk =K?�DXGReLgK90b0h o(g) = o(g−1)
/

P DSQ-Ut3
NaZ\G�;CgKB k 3MIK58;Co^BxD@AC3�90I4h4nyN k =@?feWg@90bRh (ab)d = 1
G k G�N j I o(ad) = o(bd)9 k 3�Nz<{B (o(a), o(b)) | N6/Pz} Qs~�b�B83�9R; <>=K?�B03�50;v;CnvNH5 k N6O

�@/
��G�bRh��K?:Z\GM;deKg@90bRh
p
p@EHnv7 jMk op(a) = 3

/
P BRQ-��AC3�9RI�h4nyN k =K?�DXGRe@g@90bRh 1 + a + a2 ≡ 0 (p)

/
P DSQr1436587:nvN k =@?�?4A op(1 + a) j E_N j ? j NM/

� /
��G�bRh��K?�Z\G�;�e0g@9Rb0h�G�bRh�� � ;]B8pX9 k ?^50E{N>hRB8pSB8?�;CA4?0G�o0GME j6k{j E_G�B�?0wlo0G�N_?0G�3Mu�7a�@J k 3MG�E_NB8;C?^B0;v7�B03�3�=K?X��? j N�G�bRh0G�I@;Cu�E jMk 3�EHG k 3�GMJl<>�K? k 3 j NWB�pKB0?�;CAvNMe87�B^<{J�G�bRh�7�5 k DKB�pXw0E |b0G�Nz<>�@?aB�? j Nt?4=@pKB } ?858E_N�hR58NMe8�@bRh0e0g@9Rb0h�B�Z�GM; k u�Z j ;SB0; k ��;]B8pL<{B�?0GME_�K;@7a9 k NW;CG�b�B |;C=@;vEcB@e4=LNH50IKB�B03�B8; k ��Z j ;FB8; k ��;]B8pL<{B@e47�B^<>J-B�Z\GM; k u�Z j ; P B8;C=@;CEH�0;�Q�7�5 k 9LJ@Av?:;]B8pL<{B@e7�B^<{J�B03aB0; k �sZ j ; P B8;C=@;vEH�0;�Q27�5 k 9LJ@Av?�;CB0p4<{BKe jMk nvbRhrN_9^o^58DKD�/�UW3�N�G�;CA k 7 j NHG�; <>�@?I j gK58I4h k 3�9REMeRg@9Rb0h�<>�R;X7aGMb0?0GMo0G�EHGMJl<>G�IsB�pSB8?4;vA�/��WB8;C�8<{58DKB0I�o4A k 3�9RIRN } k B0;CI@A k 3�G |EHG
N_I j I@?feLBRJ@JLACbaB8?8B8Ed<>=@?:?0G�o0G�EHI@AFB�?^50E{N>hR58?8B^NMe4B87:nvbao�A kHk 36B�I@GM7�E_GMIKJLG�3MuLJLI@GM?
B83�GME_G6JLG
NHA k 90EHE_GMIKJl<>�@?4DXG0/���50I�h k 3M90EV?0G�;C;�;vGMbRB8;]58DKDs?RG�o0G�EHI��@IK?L�Pz� N_7�=@NHB^Nc5 k �a1436587:903M3�=@?mDXG�Br?858E_N�hR50?^B^N�B0;v=K;vEH�0;tB83 1, 2, . . . , 54 k 3M507:90?4?^B8;
jMk nCEz<>=K?-Z\G�;�eXg@90bRh�B83 n k 9RE k 3M507���?858E_N�hRB:GMb0h�?0G�o0G�E jMk =LNH50I�gS58I�hRBRJLAC?-g@GM;vh4EHG?0G�EH�@;�/ Q

�L/
• � GMb0h0GMI p

p@E_nC7 jMk op(a) = 2000
/���G�I@I4h4At;CG�gKG
N

op(a
2)
e
op(a

3) jMk op(−a)
j E_N j ?0G6�

�@/
��G�bRh��K?:Z\GM;deKg@90bRh
a33 ≡ −1 (71)

/W�xG�I@I4h�A
a22

7:9LJL=@;C9
71
�

� /
•

�x=LNHB k_k =@?�7:G�bSeLg@9Rb0h (an − 1, ak + 1) ≤ 2
eKB87:G�I@I4h4AvDXG�I

n
pK58EcB^NH;CB0I�/Pz� N_7�=@NHB^Nc5 k �W��B d = (an − 1, ak + 1)

eKB8?4?090EVo4Av3 k b�58; <>=@? od(a) k 36587:98N6/ Q


