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�!(� 20 ©) )º±eâ�:
(1) +�S�È; (2) ��; (3) �n�; (4) Ìn�.

�!(� 16 ©)�Ä� R = Z3 ⊕ Z4.
(1) ¦Ñ R ¥¤k�_�;
(2) ¦Ñ R ¥¤k"Ïf;
(3) �Ñ R �Ìn� I = 〈(2̄, 3̄)〉 ¥¤k��;
(4) 3\{+ (R,+)¥, ¦Ñ¤k�� 2 ���.

n!(� 10 ©)� H = {a + bi + cj + dk | a, b, c, d ∈ R} ´M�îo�êN. � α = 1− i + j−k,
β = 1 + 2i + j + 2k. ©O¦±e�

α + β, αβ, βα, α2, β−1.

o!(� 24 ©) � Z[i] = {a + bi | a, b ∈ Z} ´pd��, Ìn� I = 〈1 − i〉.
(1) y²: a + bi ∈ I ��=� a ≡ b (mod 2).
(2) ��^½Ây² I ´4�n�.
(3) y²: XeN�´�Ó�.

φ : Z[i] → Z2, a + bi → a − b.

(4) ^Ó�Ä�½ny²: Z[i]/I ∼= Z2.

Ê!(� 10 ©)��^½Ây²: � R �"n�´�n��¿©7�^�� R Ø¹"Ïf.

8!(� 20 ©)
(1)� φ : Z12 → Z12 ´�Ó�, ā = φ(1̄). y² ā �U��Xe����: 0, 1, 4, 9.
(2)|^þã(Ø¦Ñ Z12 � Z12 �¤k�Ó�; ¿éz�«Ó�N�©O¦Ñ§�Ø��.
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