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f ∈ Z[x] ^)_F`babcd_Fegf)h1i U ikjmlknpo<qsrut Z]\Xvdwxw qsr wOy abcsrLz{`bt Z c|r ZF\ _]}d}~zF�F�3�X��_X�x� w�yL� r DFE2� aT�p_Fc \N�Tw ���dz{})t]o

qd_ ZF\ ^d�OaTeBa w��b� ^)_F`baTcd_]eB_Fz��x�p_F�O�pr w r�^d�OaTeBa w��b� ^)_F`baTcd_]e E
��E,��� �����dz�})tFodqd_ ZF\ f(x) ∈ Z[x] ^)_Fc w _]�OrLc
rFzNzF_F��aT�O��t����s�3aT}dab`bab� Z[x] ��})t3c�odqsrBaT�O��t����s��ab}dab`bab� Q[x] ��})t3c E
�dE�Gm� i M�S3�dM j S i �|P�����QbS ikh1h S���Ks� i �3i Q ikjR¡ M i<¢�h1ikj � h�i K�U�W� t ZF\ tpc f(x) = a0+a1x+ · · ·+anxn ∈ Z[x] ^)_]`Tabcd_Fe�£�� p ∈ Z ^d� � e2oFrFeBt3` \ �Ot p _]��� w¤� r a0, . . . , an−1 �mt w o��t p - an £p� p2 - a0

E<¥ Z rF�3_]` � �dz¦o�qd_ Z]\ f(x) ab���Otp���|��ab}daT`ba§� Q[x] ��}|tpc E
¨ E,� t ZF\ tpc R ©@ª$« G t Z]\ £3� w tp`Te�¬u­ rLz w _F�OaT� � ��a y � w rL� w _]e � c \ W £�� K r�q � c \ rF�d_]� w tp� w t E@® ` w rF` � cd_]� �Tw ���dz Z ����¯]`
£p� Q ��� y ` R �m�Ot°£�� K �m��rVrL��� wOy }d}da�q � �O_Fe±­²t3`§rF�dr w _ w E
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� ab�3_]c \N�´w �x�szB})t]o�qd_ Z]\ xp−1 + xp−2 + · · ·+ x + 1 aT�O�Otp���s�3aT}dab`bab� Q ­²t3`bt w�w odqsr p ^s� � e��x� � e E�G¤µ w e�� w r w � �3¶· � w rF�O�x�sz¸eBt Z o@qd_ ZF\ t ZF\ f(x) ^)_]`Tabcd_]e9^)_]c w _X��rFc¹rLzNzF_]��ab�O��t����s��ab}dab`Ta§�po@qsr g(x) := f(x + 1) rL� Eº r]�x�pc � ` � �dz�rL� Y a§�xtpcs� w t3abc���zX�Oa w £3�Oab�deB_ w rFcdcsrLz°a Z rL�p_F` � � � �Ordopqd_ Z]\ (x+1)p−1+(x+1)p−2+· · ·+(x+1)+1
ab���Otp���|��ab}daT`ba§� E»W

¼dE · � w rF�O�x�sz�eBt Z odqs_ ZF\ eBabcs��tpc n ���Ot � rLc n ��tp��­²_FzN½ Q ­²t3`bt wxw ab���Otp�d�s��ab}daT`ba§�,^)_F`baTcd_]e E'��� �O�x�sz�})t]osqd_ ZF\ Q
rL` Z tp}d��rLa¦`Ttp� � � w � rVcdt3e¾`Ttpqdt wJ� £ Z tp��})¯ �N�Tw £��xt�rV�Or]��ab_Fc � `Ta§�'��� � eV_]zNcsrLz E

¿ E,� t ZF\ tpc f(x) ∈ F [x] ab���Otp���|��ab}daT`ba§� n ��tp�N­²_]zN½2^)_]`Tabcd_]e¾£p� K rL� F t Z]\ k ��r]�N­²_FzN½2})¯ �N�´w £p��t E,� ab�3_Fc \N�´w �x�dz
})tFodqd_ ZF\ rLeBtpcdc \ ab})t3c (n, k) = 1 osrLzNzF_F� f(x) ab���Otp���s�3aT}saT`bab� K ­²tp`Tt wxw ab� E
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ÁdE º � c \ r]�N­²_FzN½
r K/F })¯ �N�´w £p�po�qsr K rF� f ∈ F [x] ^)_F`baTcs_Fe±­²tp`T})_]c w � ��a w t�� w t�£��
G r W F = Q o f(x) = x6 − 1 ÂG } W F = Q o f(x) = x6 − 2 ÂG � W F = F5 o f(x) = x6 − 1 ÂG � W F = F7 o f(x) = x6 − 1 Ã
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º r w � �O_F�3�p�dz�eBt Z x4 + 1 ­²tp`T})_]c w � ��a w t�� w £ w Q o F2 £�� F7 ­²t3`bt w�w E
DFD]E�� aT�p_Fc \X�Tw �x�dz�})t]odqd_ ZF\ x4 − x2 + 1 ab���Otp���s�3aT}saT`bab� Q ­²t3`bt w�w E · ab` \ tpc p ^s� � eBt3zN��t�aT�O�Otp���s�3aT}dab`bab� Fp ­²t3`bt wxw Ã
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