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�© µò< EØ<
�!W�K(z�2©,�20©).

1. �k8ÜA, B, |A| = 3, |B| = 2, K�±½Â 8 �lA�B�N

�,Ù¥k 6 �´÷�, 0 �´ü�.

2. �+G��´pm,Ù¥p´�ê,m´��ê,KG�ýf+����U

��´ 1, p, p2, . . . , pm−1 .

3. �G = (a)´Ì�+,KG��n��{a\+Ó��¿�^�´

◦(a) = n(½|G| = n).

4. �H´+G�f+,a, b ∈ G,KHa = Hb�¿�^�´ ba−1 ∈ H(½ab−1 ∈ H�) .

5. ��k����+��¹k 6 ���.

6. �G´��n���+,a´G�m(≤ n)��,K+G/(a)���u
n

m
.

7. ¢ê�R�n�k 2 �.

8. �{a�Z6�f�S = {[0], [2], [4]},KS�ü �´ [4] .

�© µò< EØ<
�!�äK(z�K2©,�20©).(é�“

√
”,��“×”)

1. (× )5½¢ê8R���m�'XR�:∀a, b ∈ R, aRb��=�ab ≥
0,KR´R���m��d'X.

2. ( × ) ?Û8Ü�§���ýf8�m�ØUk��N��3.
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3. (
√

) e+G�z���Ñ·Ü�§x2 = e,KG´��+.

4. (
√

) �G´Ì�+,N´G�f+,KG/N´Ì�+.

5. ( × ) +G���n, d´n���Ïf, KG�½k��d�f+.

6. (
√

) �47��{a�Z47vk"Ïf.

7. (
√

)�R´��kü �1��,I´R���n��1 ∈ I,KI = R.

8. (
√

) XJ�R÷v���Æ,KR7½vkm"Ïf.

9. ( × ) �IÚSÑ´�R�n��I ⊆ S ⊆ R, XJI´R���n

�,KS 6= {0}.

10. (
√

) eR´��©)�,KR[x]�´��©)�.

�© µò< EØ<
n!O�K(z�K10©�30©).

1.éÑ�12��{a\+�¤kf+.

). du�12��{a\+Z12f+���12�Ïê, ¤±�12�

�{a\+�f+����U�1,2,3,4,6,12. . . . . . . . . . . . . . . . . . . . . (4©)

Z12�1�f+�{[0]}; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (1©)

Z12�2�f+�{[0], [6]}; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (1©)

Z12�3�f+�{[0], [4], [8]}; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (1©)

Z12�4�f+�{[0], [3], [6], [9]}; . . . . . . . . . . . . . . . . . . . . . . . . . . . . (1©)

Z12�6�f+�{[0], [2], [4], [6], [8], [10]}; . . . . . . . . . . . . . . . . . . . . (1©)

Z12�2�f+�Z12. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (1©)
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2.�f(x) = 3x3+5x−4, g(x) = 4x2−x+3þ�Z8[x]¥�õ�ª,3Z8[x]¥

O�f(x) + g(x), f(x)− g(x)�f(x)g(x)¿¦Ñ§��gê.

). f(x) + g(x) = 3x3 + 4x2 + 4x− 1,Ùgê�3; . . . . . . . . . . . (3©)

f(x)− g(x) = 3x3 − 4x2 + 6x− 7,Ùgê�3; . . . . . . . . . . . . . . . (3©)

f(x)g(x) = 4x5 − 3x4 + 5x3 − 5x2 + 3x− 4,Ùgê�5. . . . . . . (4©)

3.¦Z16[x]¥��§x2 = 0��.

). [a]��§x2 = 0���¿�^�´4|a. . . . . . . . . . . . . . . . . . . (5©)

¤±,�§x2 = 0���[0], [4], [8], [12]. . . . . . . . . . . . . . . . . . . . . . . (5©)
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�© µò< EØ<
o!y²K(z�K10©�30©).

1. �a, b©O´+G�3�Ú5��,�ab = ba, y²µab��´15.

y. �|ab| = k,du(ab)15 = a15b15 = e,¤±k|15. . . . . . . . . . . . (3©)

da5k = a5kb5k = (ab)5k = e,�3|5k,(3, 5) = 1,¤±3|k. . . . . (4©)

Ón��5|k,2d(3, 5) = 1�(3 · 5)|k. . . . . . . . . . . . . . . . . . . . . . . . (2©)

nþ¤�,k = 15,=ab��´15. . . . . . . . . . . . . . . . . . . . . . . . . . . . . (1©)
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2. y²: knê�Q´¤kEêa + bi(a, b ∈ Q) �¤��Q(i)���ý

f�.

y. Qw,´Q(i)���ýf�. . . . . . . . . . . . . . . . . . . . . . . . . . . . . (1©)

�F´Q(i)�?�f�,K0, 1 ∈ F,u´é∀p, q(6= 0) ∈ Z,kp, q,
p

q
∈

F,=Q ⊆ F. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (4©)

eF 6= Q,Kka + bi ∈ F,Ù¥a, b(6= 0) ∈ Q,u´bi = (a + bi)− a ∈
F, i = b−1bi ∈ F,=F = Q(i). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (4©)

¤±Q´Q(i)���ýf�. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (1©)
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3. �R´Ìn��,a(6= 0) ∈ R. y²: 3R¥k�=kk��n��

¹a.

y. XJa´R�ü ,KéR�?�n�I,ea ∈ I, K1 = a−1a ∈
I,¤±I = R,=�kR�¹a,(Ø¤á. . . . . . . . . . . . . . . . . . . . . . . . . . . .(2©)

ea(6= 0)Ø´ü ,KdÌn��´��©)���ak©)a =

p1p2 · · · pn,Ù¥pi���. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (4©)

¤±,b|a ⇔ b = εpi1pi2 · · · pis , 1 ≤ i1 < i2 < · · · < ik ≤ n.Ù¥ε´ü

 (�k = 0�, b = ε). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (2©)

qdua ∈ (b) ⇒ b|a,¤±,�¹a�R�n��õk2n�. . . . . . (2©)
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