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1. (a) �Ñ G = (Z12,+, 0) �¤k)¤�.

(b) � G �Ì�+�card(G) = +∞, y²: G�kü�)¤�.

(c) � G = 〈a〉�k��Ì�+� n = card(G). y²: ak ´G �)¤���=�

gcd(n, k) = 1.

2. (a) �Ñ (Z12,+, 0) �¤kf+;

(b) y²: �G = 〈a〉 � n�Ì�+�, éuz� n��Ïf k (=k | n, k > 0), G

k��k�� k�f+, �ù�f+Ò´〈an
k 〉.

3. � Z[
√
2] = {a+ b

√
2 : a, b ∈ Z}. �y (Z[

√
2],+, 0, ·, 1) ´ (R,+, 0, ·, 1)�f�. (

½Tf�¥¤k�_�.

4. � R ��"�� x ¡��"�, e�3 n ∈ Z+, ¦� xn = 0. y²:

(a) XJ x ´�"�, K 1− x ´�_�;

(b) � Zm�¹�"���=�m�±����u 1��ê�²��Ø.

5. � F ´���,

A =


1 1 1 1

1 1 −1 −1
1 −1 1 −1
1 −1 −1 1

 ∈ M4(F )

�â F �A�,

(a) ?Ø rank(A) ���;

(b) �φA : F 4 → F 4 ´±A �Ý
��5N�, O� ker (φA)Ú im (φA)�Ä..

6. (À�)

(a) óê�+7¹k 2 ��.

(b) e+ G ��� 2n, n�Ûê, K�3�� n�f+. (J«: I� Gi\ S2n,

2$^ (a) ±9Û��ó���5�)


