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� áá¬®âà¨¬ £àã¯¯ã Tn(B) ¯à¥®¡à §®¢ ­¨© ¬­®¦¥áâ¢ B á ¯à ¢ë¬ ¤¥©áâ¢¨-

¥¬ B×Tn(B) → B. �¯à¥¤¥«¨¬ ¯à¥®¡à §®¢ ­¨¥ ¬­®¦¥áâ¢ Bn íâ®© ¦¥ £àã¯¯®©

Tn(B) ¢ ¢¨¤¥ (x1, . . . , xn) ·g = (x1 ·g, . . . , xn ·g), £¤¥ (x1, . . . , xn) ∈ Bn, g ∈ Tn(B),

â ª çâ® Bn×Tn(B) → Bn. �àã¯¯ã Tn(B), ¤¥©áâ¢ãîéãî ­  ¬­®¦¥áâ¢¥B, ¡ã¤¥¬

­ §ë¢ âì ¡«¨§ª®© ª â®ç­® n âà ­§¨â¨¢­®©, ¥á«¨ ­  ¯®¤¬­®¦¥áâ¢¥ B̂n ⊂ Bn

®­  ¤¥©áâ¢ã¥â â®ç­® âà ­§¨â¨¢­®, â.¥. (∀(x1, . . . , xn), (y1, . . . , yn) ∈ B̂n) (∃!g ∈
Tn(B)) â ª, çâ® x1 · g = y1, . . . , xn · g = yn, ªà®¬¥ íâ®£® ¢ë¯®«­¥­   ªá¨®¬ :

1. (x1, . . . , xn) ∈ B̂n ⇔ (xσ1 , . . . , xσn) ∈ B̂n, £¤¥ σ | «î¡ ï ¯¥à¥áâ ­®¢ª 

í«¥¬¥­â®¢ 1, . . . , n.
� ª ç¥áâ¢¥ ¯à¨¬¥à  ¬®¦­® à áá¬®âà¥âì ¢¥ªâ®à­®¥ ¯à®áâà ­áâ¢® B = V

à §¬¥à­®áâ¨ n ­ ¤ ­¥ª®â®àë¬ ¯®«¥¬ P, â®£¤  £àã¯¯  Tn(B) | íâ® £àã¯¯ 

GL(n, P)
�à¥¤¥«¨¬ ¯®­ïâ¨¥ B ¯®«¥ áâ¥¯¥­¨ n, ¯®¤ ª®â®àë¬ ¡ã¤¥¬ ¯®­¨¬ âì  «£¥-

¡à ¨ç¥áªãî á¨áâ¥¬ã (B, ϕ, ·), £¤¥ ϕ : B → B ã­ à­ ï ®¯¥à æ¨ï. �  ¯®¤¬­®-

¦¥áâ¢¥ B1 ®¯à¥¤¥«¥­  ç áâ¨ç­ ï ¡¨­ à­ ï ®¯¥à æ¨ï (·) : B × B1 → B. � 

B ¬®¦­® ¢ë¤¥«¨âì ¯®¤¬­®¦¥áâ¢  O = B \ B1, BE = {x ∈ B1|ϕ(x) ∈ O} ¨

B0 = B1 \ BE â ª, çâ® á¯à ¢¥¤«¨¢ë  ªá¨®¬ë:

A1. (B1, ·, e1) | £àã¯¯  ¯à¥®¡à §®¢ ­¨© ¬­®¦¥áâ¢  O;

A2. (∀x ∈ BE)(x
−1 ∈ BE);

A3. ϕ2 = id;
A4. φ(φ(x)φ(y)) = φ(xφ(y−1))y, x ∈ B, y ∈ B0;

A5. Sn−1 ≤ Aut(B1), Sn = 〈Sn−1, ϕ〉| £àã¯¯ë ¯à¥®¡à §®¢ ­¨© ¬­®¦¥áâ¢ 

B0.

�¥®à¥¬  1. �ãé¥áâ¢ã¥â ¢§ ¨¬®®¤­®§­ ç­®¥ á®®â¢¥âáâ¢¨¥ ¬¥¦¤ã £àã¯-

¯®© T2(B) á ãá«®¢¨¥¬: ¤«ï ¯à®¨§¢®«ì­®£® í«¥¬¥­â  x ∈ B ¨ ¯à®¨§¢®«ì­®£®

(y1, y2) ∈ B̂2 ¢á¥£¤  ­ ©¤ñâáï â ª®© í«¥¬¥­â yk ¨§ ª®àâ¥¦  (y1, y2), çâ®

(y1, x) ∈ B̂2 ¨«¨ (x, y2) ∈ B̂2 ¨ B ¯®«¥¬ áâ¥¯¥­¨ 2 á ãá«®¢¨¥¬ A6. (∀x ∈
BE)(∀y ∈ B0)(xy ∈ B0).

�á«®¢¨¥ A6 ¤®áâ â®ç­® á¨«ì­®¥, ¥á«¨ ¥£® ®á«®¡¨âì, â®

�¥®à¥¬  2. � ¤ B ¯®«¥¬ áâ¥¯¥­¨ 2 á ãá«®¢¨¥¬

A6′. (∀x ∈ BE)(∀y ∈ B1)(∃z ∈ B0)(yz−1, xϕE(yz−1), ϕ(ϕ(x)yz−1)ϕE(z) ∈
B0)
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¬®¦­® ¯®áâà®¨âì £àã¯¯ã T2(B) á í«¥¬¥­â ¬¨ [x1, x2] ∈ T2(B) ¯à¥¤áâ ¢¨¬ë-

¬¨ ¢ ¢¨¤¥

[x1, x2] =

{
[ϕ(x1x

−1
2
)]ϕ[x2], x2 ∈ B1, x1x

−1
2

/∈ BE

[ϕ(ϕ(x1)Eϕ(x2))]ϕ[ϕ(x2)]ϕ, x2 ∈ O, ϕ(x1)Eϕ(x2) /∈ BE
,

£¤¥ E(x) = x−1, [x] ∈ T1(B1),   T1(B1) | £àã¯¯  ¯à¥®¡à §®¢ ­¨© ¬­®¦¥áâ¢ 

B1 ®¯à¥¤¥«ï¥¬ ï ¯à ¢ë¬¨ á¤¢¨£ ¬¨ y · [x] = yx.
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