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1. XJ∼´8ÜA��m����d'X,3ù��d'Xe,[a], [b]´

ü��da,[a] = [b]��=� a ∼ b , A���a¤3��d

a[a] = {x ∈ A|x ∼ a} .

2. 5½R�$�◦�:a ◦ b = 2ab(�Òm>�$�´ÊÏ¦{),Kéu

(ÜÆÚ��Æó,ù�$�÷v (ÜÆ!��Æ .

3. ngé¡+Sn��´ n! .

4. ��k����+��¹k 6 ���.

5. �G = (a)´6�Ì�+§Ø
G��	§�k3�f+§§�´

{e} § (a2) § (a3) .

6. 3Z8[x]¥§�§x2 = 1̄�¤k�� 1̄, 3̄, 5̄, 7̄ .

7. eI´kü ���R�da)¤�Ìn�,@oI¥����±L«

�
{ ∑

xiayi|Ãxi, yi ∈ R
}

.

�© µò< EØ<
�!�äK(z�K2©,�20©)(é�“

√
”,��“×”)

1. ( × ) ?Û8Ü�§���ýf8�m�ØUk��N��3.

2. ( × )�A, B, DÑ´��8Ü,KA×B�D�z�N�Ñ����

$�.

3. ( × ) XJ+G�f+H´Ì�+,@oG�´Ì�+.
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4. ( × ) �N´+G�ØCf+,Ké∀a ∈ G, ∀n ∈ N,kan = na.

5. (
√

) ��29�+�kü�f+.

6. (
√

) ��Ìn���½´����©)�§��7´î¼�.

7. ( × ) �Fp�z�����k_�.

8. (
√

) k���´�.

9. (
√

) k"Ïf��Ó���Uvk"Ïf.

10. (
√

) eR´��©)�,KR[x]�´��©)�.
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n!O�K(z�K10©,�30©)

1.éÑ�15��{a\+�¤kf+.

).duÌ�+�f+´Ì�+, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2©

�N´O��µ

(1̄) = (2̄) = (4̄) = (7̄) = (8̄) = (11) = (13) = (14) = Z15 . . . . . . . 4©

(3̄) = (6̄) = (9̄) = (12) = {0̄, 3̄, 6̄, 9̄, 12} . . . . . . . . . . . . . . . . . . . . . . . .6©

(5̄) = (10) = {0̄, 5̄, 10} . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8©

(0̄) = {0̄} . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10©
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2. �Z6 = {0̄, 1̄, 2̄, 3̄, 4̄, 5̄}´�6��{a�, �f(x), g(x) ∈ Z6[x],

XJ

f(x) = 3̄x3 + 5̄x + 2̄, g(x) = 4̄x2 + 5̄x + 3̄,

O�f(x) + g(x) , f(x)− g(x) , f(x)g(x).

).f(x) + g(x) = 3̄x3 + 4̄x2 + 4̄x + 5̄, . . . . . . . . . . . . . . . . . . . . . . . (3©)

f(x)− g(x) = 3̄x3 + 2̄x2 + 5̄, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (6©)

f(x)g(x) = 3̄x4 + 5̄x3 + 3̄x2 + x. . . . . . . . . . . . . . . . . . . . . . . . . . . . (10©)

5C�ê6Áò �6�1 3 �



3. ��IfÐ�¹¤k�±�¤

m

2n
(m´?¿�ê, n´�K�ê).

/ª�knê§@oI¥=
�´ü ,=
�´��º

). I = {2iu|i´�ê, u´Ûê} . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (1©)

(i)�ε = 2iu´I���ü ,K�3ε−1¦ε−1 · 2iu = 1.

u´ε−1 = 2−iu−1, u = ±1, ε = ±2i . . . . . . . . . . . . . . . . . . . . . . . . . .(3©)

��,�ε = ±2i(i´�ê),K±2−i´ε3I¥�_�. . . . . . . . . . . . (4©)

�I�ü ´���±�¤±2i(i´�ê)/ª��. . . . . . . . . . . (5©)

(ii)eu = u1u2,Ù¥u1, u2��Ø�u±1�Ûê,

d(i)�u1, u2�Ø´I�ü ,�uØ´I���. . . . . . . . . . . . . . . . (7©)

eÛêu´Ûê,u = (2i1u1)(2
i2u2) = 2i1+i2u1u2, u1, u2´Ûê,

K7ki1 + i2 = 0, u = u1u2.

u´du´�ê,u1, u2¥7,k��´±1,2i1u1, 2
i2u2¥7,k�

�´I�ü , �u´I���. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (9©)

lI���´���±�¤±2iu(Ù¥u´�ê)/ª��. (10©)
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1. �G´+§a, b´G¥?¿ü��, Kab���ba���Ó.

y².�◦(ab) = n,=(ab)n = e. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (2©)

u´b(ab)n = b, (ba)nb = b. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (5©)

�(ba)n = e�◦(ba) ≤ n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (7©)

aq��◦(ab) ≤ ◦(ba). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (9©)

�ab���ba���Ó. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (10©)

2. b½I´����,(a)Ú(b)´I�ü�Ìn�,y²

(a) = (b)��=�a´b����.

y².�(a) = (b),@oa ∈ (b),K∃s ∈ I¦�a = sb, . . . . . . . . . . . (2©)

Ó�∃t ∈ I¦�b = ta,Ïa = sta. . . . . . . . . . . . . . . . . . . . . . . . . . (3©)

ea = 0Kb = 0,b´a������. . . . . . . . . . . . . . . . . . . . . . . . . . (4©)

ea 6= 0,Kst = 1,t´��ü b�´a������. . . . . . . . (5©)

�b´a������,@ob = ta, t´��ü ,u´a = t−1b . (8©)

dd,(b) ⊆ (a), (a) ⊆ (b), (a) = (b). . . . . . . . . . . . . . . . . . . . . . . . . . (10©)
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3. �A = (2+ i)´pd�ê�Z[i] = {a+ bi| a, b ∈ Z}�n�, Z5´

�5�{a�§y²Z[i]/A´��Z[i]/A
∼
= Z5.

y².�M = (2 + i) = {(2 + i)(a + bi)|a, b ∈ Z}
= {(2a− b) + (a + 2b)i|a, b ∈ Z} . . . . . . . . . . . . . . . . . . . . . . (1©)

´�M = {x + yi|x, y ∈ Z, 2x + y ≡ 0 mod 5} . . . . . . . . . . . . . .(3©)

�n�Hý�¹M , K∃a + bi ∈ H \M ,7k2a + b 6≡ 0 mod 5.

Ï(2a + b, 5) = 1,u´ks, t ∈ Z¦(2a + b)s + 5t = 1 ∈ H.

�H = Z[i],M = (2 + i)´Z[i]¥���n�,Z[i]/A´�. . . . . (6©)

5¿�5 = (2 + i)(2− i)�a + bi ≡ a− 2b (mod 2 + i) . . . . . . (8©)

�Z[i]/A = {0̄, 1̄, 2̄, 3̄, 4̄},Ù¥k̄ = k + (2 + i).

´�Z[i]/A
∼
= Z5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (10©)
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