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1 �Ó�
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3 Ó�Ä�½n
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�Ó�

½Â

�R,S��"N�θ : R → S¡��Ó�§e÷v±e^�

1 θ�±\{Ú¦{

2 θ(1R) = 1S

V���Ó�¡��Ó�"

1 ·�r��¦�Ó��±ü �£'���¤�

2 Ó���3¿�X/äk,«�Ó�5�Ú/�0"

~µQ�Zn�mÃ�Ó�¶θp�+Ó�θ : U(R)→ U(S)

3 Ó��EÜ¶�Ó��_��Ó�¶�gÓ�+Aut(R)

4 Ó���/����0§=äk�Ó�5��
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~f

1 ð�Ó�IdR : R → R

2 �kf�S ⊆ R"K�¹N�inc : S → R

3 éu?Û�R§�3����Ó�Z→ R, ¡�A�Ó�
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�Ó�����d'X

�Ä�Ó�θ : R → S

1 �Im θ ⊆ S�f�

2 �A��d'X
θ∼©ÛXe: a

θ∼ b ��=�θ(a) = θ(b)

3 ù�dua− b ∈ θ−1(0R) = Ker θ§¡�θ�Ø

4 �A��da[a] = θ−1(θ(a)) = a + Ker θ§Ø�/²£0

5 �§û8R/
θ∼ �u {Ker θ �²£}
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Ø�A5

1 ØKer θ��(½
�d'X
θ∼

2 Ker θ ⊆ Ré\{!~{Ú¦{µ4§�Ø´f���

3 �*	µx ∈ Ker θ§?¿a ∈ R ⇒ ax ∈ Ker θ

4 ØéuR¥¦/��0µ4£�ruµ¦{µ45¤
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n�

½Â (R. Dedekind 1871¶E.E. Kummer�ideal number 1846)

f8I ⊆ R¡�n�§eIé\!~{±9��µ4"P

ÒI C R

1 �,R C R§�·�Ï~=�Äýn�£n�I�ý��

=�1R /∈ I¤"

2 ²�n�{0R}±9R

3 ?¿��a ∈ R�ÑÌn� (a) = aR = {a ���}

4 �R����=�R=k²�n�
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Ó�Ø=n�

1 Xþ§�Ó��Ø´ýn�

2 �½I C R§½Âû�R/IXeµ

£1¤�ÑÓ{�d'Xa ≡ bmod I±9�daā = a + I

£2¤Ùû8R/≡P�R/I§g,½ÂÙ\{Ú¦{£

:µ�yÙ½ÂÜn5§=§��L�À�Ã'¤

3 ù����Ó{a�Zn��E§

=nZ C Z�Zn = Z/nZ�£�{8uC. Gauss 1801¤

4 öSµ©a£=§Ø¢¦ØE/Û�Ñ¤Z�¤kn
�"
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;�Ó���5�

�Än�I C R";�Ó�can : R → R/I , a 7→ ā"K

kKer can = I"

·K

�θ : R → S��Ó�"KI ⊆ Ker θ ��=�θ = θ′ ◦ can, Ù
¥θ′ : R/I → S�,��Ó�"

d�§Ó�θ′´���§dθp��"
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�Ó�Ä�½n

½n

�θ : R → S��Ó�"K���3�Ó�

θ̄ : R/Ker θ
∼−→ Im θ

¦�eã��

R

can
����

θ // S

R/Ker θ
θ̄ // Im θ

?�

inc

OO

5µθ̄(ā) = θ(a)§¿'��c�N�Ä�½n�
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A^I

1 �θ : R → S´ü�"Kk�Ó�R ' Im θ§=§R/�Ó

u0S�f�"£ü��Ó�q¡��i\¤

2 �θ : R → S´÷�"Kk�Ó�R/Ker θ ' S§=§S/�

Óu0R�û�"

3 A�N�Z→ R§ÙØ�nZ§Ù¥n = 0½n ≥ 2"

Pn = char(R)§¡��R �A�

4 ���A��0½�êp
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A^II

1 �ÄR�ü�n�I ⊆ J±9;�Ó�

R/I → R/J, a + I 7→ a + J.

2 ÙØ�J/I = {a + I | a ∈ J}§�kp���Ó�

(R/I )/(J/I ) ' R/J, ā + J/I 7→ ā.

3 �3V�

{J C R | I ⊆ J} ←→ {R/I �n�}, J 7→ J/I

4 ©aZn�n��
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g�K

�R��§S ⊆ R�f�§I C R �n�"K

1 S + I = {a + x | a ∈ S , x ∈ I}�f�"

2 S ∩ I�S�n�"

3 �Ó�S/(S ∩ I ) ' (S + I )/I , a + (S ∩ I ) 7→ a + I"
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Ü©öS

1 Ø�3�Ó�Q→ Z8, Z8 → Q;

2 �yµZ→ R, n 7→ n1R§́ �Ó�"

3 e�R=k²�n�§KR��"

4 �I C R"KI�f���=�I = R, ��=�1R ∈ I"

5 �θ : R → S�Ó�, a ∈ R"Ka�_��=�θ(a)�_"

6 �xgÓ�+Aut(Q[
√
−1])"
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