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J1 ⊆ J2 ⊆ · · ·
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R ¬ ���"�§� �����2�j� J1∩I ⊆ J2∩I ⊆ · · ·
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I ¬ �e�"�§¡­�"� (J1 + I)/I ⊆ (J2 + I)/I ⊆ · · ·
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n0
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n ≥ n0
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Jn ∩ I = Jn+1 ∩ I
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Jn + I =

Jn+1 + I
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Jn+1 ⊆ Jn
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Jn+1 = Jn
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jn+1 ∈ Jn+1
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Jn + I = Jn+1 + I
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jn ∈ Jn
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jn+1 = jn + i
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i = jn+1 − jn ∈ Jn+1 ∩ I = Jn ∩ I
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jn+1 − jn ∈ Jn

¡p�"�©º:�j�
jn+1 ∈ Jn
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r ∈ R
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(r) ⊆ (r, rx) ⊆ (r, rx, rx2) ⊆ · · ·
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rxn+1 ∈ (r, rx, . . . , rxn)
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∑

i=0
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n
∑
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ni ∈ Z
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r = re
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R[x]
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R[x] = (p1(x), . . . , pk(x))

�Æ·�}
pi(x)�2�x���r�W}j���T�8}j�"�8}

ri

¡D}
���2�j�T�@�����x�
R = (r1, . . . , rk)

�Ç®È�9�����"�j�����
ri ¬
¤��"�¯�
}j�É�x���+}j�

ei

¡w¤��x�j�
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r = re
�"�

s = sf
¡
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r = r(e + f − ef)

�@�
s = s(e + f − ef)
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�
e + f − ef
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r1, r2, . . . , rk
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(a) ⊇ (a2) ⊇ (a3) ⊇ · · ·
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n
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an ∈ (an+1)
¡�}j�l}j�

an = kan+1 + ran+1
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k ∈ Z ¬ �����"� r ∈ R ¬ �8�j�cÏÍ�+µ��:�9�x���@�8Äx¢¶�"�+���"�����"�°¢T�:}
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a = a(ka + ra)
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e ∈ R
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a = ae
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ab = aeb
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an ∈ an+1R
¡�}j�l}j�o�
}j�°�x�9�+}j�

r ∈ R
¡§}j¢T�"�����8�

an = an+1r
¡$�"�

an ¬ ���"�²�"�j�����"�@������º9���2�
¡ 1 = ar
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(2, x) = {

∑

aix
i | 2 | a0 }
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(2, x)
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p(x)
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p(x) = c 6= 0
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(p(x)
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c ¬ �2�@�`¡©���"¤p�
� x ∈ (p(x))
�"�����8�"�

c�x���@��ÄI�8}
1 ¬ ������¡p�"�v}
�R�2�j� (2, x) = (p(x)) = R
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(4, x)

tPM
(6, x)
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LDtPM�b�U�L,MWE3U�Lht�L
Z[x]
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(4, x) = {
∑

aix
i | 4 | a0 }

�"�
(6, x) = {

∑

aix
i | 6 | a0 }

¡R���"¤p�
�
(4, x)∩ (6, x) =

{
∑

aix
i | 12 | a0 } = (12, x)

�[®Ê�j�(�8�"���@�
(4, x) · (6, x) = (24, 4x, 6x, x2) = (24, 2x, x2) =

{
∑

aix
i | 24 | a0, 2 | a1 }
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AB 6= A ∩ B
q
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A = (4)

¡
B = (6) ¬ �W} AB = (24)

¡��"�
A ∩ B = (12)
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(x) ⊂ (x, 2) ⊂ Z[x]

¡¥�8�"¤p�
�
(x)
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f(x)g(x) ∈ (x)
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f(x)g(x)
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f(x)
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g(x)
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f(x) ∈ (x)
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g(x) ∈ (x)
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2 × 2
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�¯¢¶�"�x�x�:�p�j�8�j¤��x�&¤p}j���x���:Ä2}j� }j�B�:���"�j�:�j��Ã [

∗ ∗
0 ∗

] ¡ [

∗ ∗
0 0

] ¡
[

0 ∗
0 ∗

] ¡ [ 0 ∗
0 0

] �"� [

0 0
0 0

] �¥�5�"�@���2�x�"���+}j�­�"�9���v}u�8�"� ���"���j�����8�§¡
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1 0
0 0

]
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0 0
0 1
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0 0
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a, b ∈ R \ I
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ab ∈ I
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I + (a)
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I + (b)

�m�x�9���l�j�:�j�eÃ
I + (a) = (c)

�"�
I + (b) = (d)
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(cd) =

(I + (a))(I + (b)) = I + (a)I + (b)I + (ab) = I
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