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b ∈ aH ⇒ a−1b ∈ H ⇒ a = (bb−1)a = b(a−1b)−1 ∈ bH−1 = bH

b ∈ aH ⇒ bH ⊂ (aH)H = a(HH) = aH
�
⇒ aH = bH
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(∀a, b) (aH)(bH) = (ab)H ⇔ (∀a) aH = Ha

( ⇒ ) (aHa−1)H = (aH)(a−1H) = (aa−1)H = eH = H

⇒ aHa−1 ⊂ H ⇒ aH ⊂ Ha

(⇐) (aH)(bH) = a(Hb)H = a(bH)H = (ab)(HH) = (ab)H�9� �
kerϕ / G
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H = ker ϕ

�
ϕ(aHa−1) = ϕ(a)ϕ(H)ϕ(a−1) = ϕ(a) {e}ϕ(a−1) = {ϕ(aa−1)} = {e}�

⇒ aHa−1 ⊂ kerϕ = H
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{e} ∼= Z1
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H < G ⇒ H / G
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G / G
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G/G ∼= Z1
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{e} / G
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G/ {e} ∼= G²��>�X¥(g)��c2��i4�|d��
(a ∈ G)

σa : G → G
g 7→ σa(g) := ag
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σa(σb(g)) = a(bg) = (ab)g = σab(g) σa ◦ σb = σab

s�©´	�µ�� �
n = |G|

� ϕ : G → Sn

g 7→ ϕ(g) := σg
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χ : R → S1 ⊂ C

x 7→ exp(ix)
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ker χ = 2πZ / (R, +)
�Lº���µH»��
v�u9�mµ�p|� σ : R → R/2πZ

x 7→ x mod 2π
arg χ(x)
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