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1 Ó�Ä�½n

2 �5f+
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+Ó�

1 �Ä+Ó�f : G → G ′

2 �Im(f ) ≤ G ′´f+§�§Ùþk+(�

3 �d'X: a
f∼ b ��=�f (ab−1) = 1G ′§���=

�f (b−1a) = 1G ′"
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Ó��Ø

½Â

Ó�f : G → G ′�Ø½Â�Ker(f ) = {h ∈ G | f (h) = 1G ′}"w
,§Ker(f ) ≤ G�f+"

5¿µ-N = Ker(f )"Ka
f∼ b ��=�ab−1 ∈ N§���=

�b−1a ∈ N"�§Nb = bN§�Ò´§N��m�8­Ü�
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�5f+

½Â

f+N ≤ G¡��5f+§eaN = Na§?¿a ∈ G"

1 eG�Abel+§K?Ûf+þ�5"

2 +G�¥%Z (G )´�5f+"

3 Ó�Ø´�5f+"
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�Ý

1 �N ≤ G , a ∈ G"Ù�Ý aNa−1 = {axa−1 |; x ∈ N} ≤ G

2 �3+Ó�N ' aNa−1§���f+§Ï~Ø��

3 f+N ≤ G�5⇐⇒ N = aNa−1§?Ûa ∈ G§=§�Ý

µ4

~f

G = GL2(F2) = SL2(F2)"

�Ä

(
1̄ 1̄

0̄ 1̄

)
±9

(
0̄ 1̄

1̄ 1̄

)
)¤�Ì�f+�
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û+

1 �Ä�5f+N B G , P��88Ü

G/N = {ā = aN | a ∈ G}

2 ½Â¦{ā · b̄ = ab. ¯Kµ½ÂÜn5º

3 ;�Ó�can : G → G/N§ØT�N
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+Ó�Ä�½n

½n

�Ä+Ó�f : G → H"Kf��p�+Ó�

f̄ : G/Ker(f )
∼−→ Im(f ),

¦�eã��

G

can
����

f // H

G/Ker(f )
f̄ // Im(f )

?�

inc

OO

1 fü��=�Ker(f ) = {1G}"d�§GÓ�uH�f+"

2 ef÷§KHÓ�uG�û+"
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~f

~f

�ÄA = (1, 1),B = (−1, 1),C = (−1,−1),D = (1,−1)�¤�

��/� ⊆ R2"Kkg,+Ó�

Σ(�) −→ S({A,B,C ,D})

~f

�Äx3 − 2 ∈ Q[x ]�©��E/Q§9Ù�
8X = RootE (x3 − 2) = { 3

√
2, 3
√

2ω, 3
√

2ω2}"Kkg,+Ó�

Aut(E/Q) −→ S(X )
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éA½n

½n

�ÄN C G"KkV�

{K | N ≤ K ≤ G} ←→ {G/N�f+},K 7→ K/N

·�kµK C G��=�K/N C G/N§d�kg,Ó�

(G/N)/(K/N)
∼−→ G/K .
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Ó�½n

½n

�N C G, H ≤ G"KNH = HN ≤ G§�(H ∩ N)C H§kg,

Ó�

H/(H ∩ N)
∼−→ NH/N.

5µT½nØ´­:�

5µ�!§+Ó��~f´­:�
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