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òÿÓ�

¯Kµ�ÄE/k9E ′/k ′, �i\σ : k ↪→ k ′òÿ�E ↪→ E ′º

Ún ('�Ún)

�Äeã, α/k���õ�ªf (x) ∈ k[x ]

α ∈ E E ′

k
?�

OO

σ∼ // k ′
?�

OO

1 �β ∈ RootE (σ(f ))§K���3σ�òÿ

σ̃ : k(α)
∼−→ k ′(β) ⊆ E ′, α 7→ β

2 TÐk|RootE (σ(f ))|�ù��òÿ"
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©��

½Â

õ�ªf (x) ∈ k[x ]�©��´��*ÜK/k÷vµ

1 f (x)3Kþ©�µf (x) = (x − α1) · · · (x − αn) ∈ K [x ];

2 E = k(α1, · · · , αn).

~f

�f (x) ∈ Q[x ]"|^�êÄ�½nµ

f (x) = (x − z1) · · · (x − zn), zi ∈ C.

KE = Q(z1, · · · , zn)�f (x)�©��"
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�õ~f

~f

�Äx2 + x + 1̄ ∈ F2[x ]�©���

~f

1 �Äx2 + 1̄ ∈ F3[x ]�©���

2 �Äx2 − x − 1̄ ∈ F3[x ]�©���
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½n

�½�Ó�σ : k
∼→ k ′§f (x) ∈ k[x ]±9�A�σ(f ) ∈ k ′[x ]"

�E/k�f (x) �©��§E ′/k ′�σ(f )�©��"Kσ�òÿ�

�Ó�

δ : E
∼−→ E ′.

ù��òÿ�õkdimk E = dimk ′ E ′��

y²µédimk E8B§òÿ�

k(α1)
∼−→ k ′(α′1), α1 7→ α′1

5¿�E/k(α1)�f (x) ∈ k(α1)[x ]�©��"

1�Úòÿ¥µα′1�õkdimk k(α1)��U��
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©���gÓ�

~f

�Äx3 − 2 ∈ Q[x ]§Ù©��E = Q(ω, 3
√

2)"

£�Aut(E/Q) = Aut(E )"

|^òÿ��{äN�ÑÙ���

~f

�ÄF4 = F2[x ]/(x2 + x + 1̄)�gÓ�

+Aut(F4) = Aut(F4/F2)"
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k��õ�ª

½Â

�"õ�ªf (x) ∈ k[x ]¡�k�§e�3E/k¦�

k(x − a)2|f (x)§,�a ∈ E"

�î�`§3,�*�pk�"

S%�xµÚ\/ª�© f ′(x) ∈ k[x ]"

Ún

f (x) ∈ k[x ]k��c=�gcdk[x](f , f
′) = 1"
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�©õ�ª

½Â

�"õ�ªf (x) ∈ k[x ]¡��©�,eÙ£3k[x ]¥�¤Ø�

�ÏfþÃ�"

WARNING: f (x)��©5��kk'! î�`§�kþ�õ�

ªf (x)�©

Ún

echar(k) = 0§K?Ûõ�ª�©"

~f

�Äkn¼ê�k = Fq(t)"Kxp − t ∈ k[x ]Ø��§�k

�"�§xp − t ∈ k[x ]Ø�©"
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�©5�gÓ�

½n (Y��5½n)

�½�Ó�σ : k
∼→ k ′§f (x) ∈ k[x ]±9�A�σ(f ) ∈ k ′[x ]"

�E/k�f (x) �©��§E ′/k ′�σ(f )�©��"Kõ�

ªf (x) ∈ k[x ]�©��=�σTkdimk E�òÿ"d�§·�

k

|Aut(E/k)| = dimk E .

y²µ£���5½n�y²§òÿ�

��Î¥I�ÆEâ�Æ C�ê���



Ð"

1 eE/k´,��©õ�ªf (x) ∈ k[x ]�©��§

KAut(E/k)P�Gal(E/k)§¡�E/k�Galois +, �¡�

�§f (x) = 0�Galois+§qP�Galk(f )"

2 GaloisnØµéXGal(E/k)�f+�E�f�"

3 ÄuGaloisnØ§y²Galois�½nµ

echar(k) = 0§f (x)�ª�)��=�Galk(f )��)+"
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