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1. Y�Z���]^_�`abc0de/f>3ghQijkl�mnop'qqrs+'tu
vwYQ>.xYQy�'ztu{w1|l}~���p� (s�����Q�<���1�p
� )+'(tuvw��9,����>�)����p����Z]� (K!Y�������I
�,��hk )+

(a) �[������x������ >)���¡¢£¤¥¦§�¨Z����

¨Z (K�!©Y��ª«X¬�®)� )+����T-¨Z

$¯°�� ¨Z ([±²��³!¨Z�´µ²¶·� )+

(b) F a, b ∈ Z \ {0}�FS = { am + bn |m,n ∈ Z }�n.¸¹ºS®)©Y�+»¼²½¨Z�S

®�¾c©Y�>¯°-¾c©Y�0 a, b�¾¿À,� (�-'�Á¯° dÀ,� , i.e.
d | a , d | b�NÂÃÄ�À,�d′, d′ | d)+

(c) ÅÆ��ÇÈp����p | ab�¯° p | a<p | b+

1



2. ÉÊ�!456j.Ë��Ì (�Í� 365Î$p )Ç

3. Ï��n���Ð�Ñ]^_>ÒW�b;<Ó;ÔÕÖ�×(²�ØÙ.�Ú�^_+'tu
vwÏ���ÛÜ�vwÏ��ÂÝÜ>'ztuvw�Â�Ï��vwÞIÏ�ß���
$àáaâã²��!©äåSÞ|æVç�èéÏ� (isometry)��)�êÏ��I�X¬�R�
G = Isom(S)ëì+'�íîÅïG;�Ï�¬I�ð�.¸¯°¬I �Ï���!èéÏ�>
ñò¬I �Ï�óW�G;���Ï�¬IôX¬G²ã��!õöop+È f ∈ G�n�R�
fnëìn! f¬I� �Ï�+

(a) ï©äåS÷ø;ùMúyûüý 0◦, 90◦, 180◦, 270◦>�þ�R�R0, R90, R180, R270ëì�+
.¸¹ºR0, R90, R180, R270�G;�Ï��¯°R2

90 = R180, R3
90 = R270, R4

90 = R0+

(b) ï©äåS÷øÿ�³�;M���ý (ò���ý )��R�F1ëì�+ï©äåS÷ø��³
�;M���ý (òÿ��ý )��R�F2ëì�+ï©äåS÷ø�Â���ý (ò���ÿ�
ý )��R�F3ëì�+ï©äåS÷øúÂ���ý (ò�ÿ���ý )��R�F4ëì�+
¯°F 2

1 = R0, F 2
2 = R0, F 2

3 = R0, F 2
4 = R0+

(c) [±²�G0	®�
!Ï�G = {R0, R90, R180, R270, F1, F2, F3, F4}>�;R0�V¶Ï���
�}ÃÅ�æÏ�¬I0ÃÅ�æÏ�+�ð��R = {R0, R90, R180 = R2

90, R270 = R3
90}-

mÏ��-���¬I��R;>,�R4
90 = R0�R�G;�)��Î��V1��+��ü

ý��ý�¬I�N�ý���¬I£îÅ�Ç0¹�Ñ�������'¿����y�+
 î��pF1 ◦ F3y!ï©äåS÷ø�Â���ý"���ý��1|�#$0î%ï©äå
S÷ø;ùMúyûüý 270◦�q>����)F1 ◦ F3 = R270�-ö&���F1'�F3(�Ñ
)+î*�ì�É+IG;� 8× 8opë+

◦ R0 R90 R180 R270 F1 F2 F3 F4

R0 R0 R90 R180 R270 F1 F2 F3 F4

R90 R90 R180 R270 R0

R180 R180 R270 R0 R90

R270 R270 R0 R90 R180

F1 F1 R270

F2 F2

F3 F3

F4 F4
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