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�«ï ¯à®¨§¢®«ì­®£® ª« áá  M £àã¯¯ ®¡®§­ ç¨¬ ç¥à¥§ L(M) ª« áá ¢á¥å

£àã¯¯ G, ¢ ª®â®àëå ­®à¬ «ì­®¥ § ¬ëª ­¨¥ (x)G «î¡®£® í«¥¬¥­â  x ¨§ G ¯à¨-

­ ¤«¥¦¨â M. �« áá L(M) £àã¯¯ ­ §ë¢ ¥âáï ª« áá®¬ �¥¢¨, ¯®à®¦¤¥­­­ë¬

M. � [1] ¤®ª § ­®, çâ® ¥á«¨M| ª¢ §¨¬­®£®®¡à §¨¥ £àã¯¯, â® L(M) | â ª¦¥

ª¢ §¨¬­®£®®¡à §¨¥ £àã¯¯.

�¡®§­ ç¨¬ ç¥à¥§ Nc | ¬­®£®®¡à §¨¥ ­¨«ì¯®â¥­â­ëå £àã¯¯ áâã¯¥­¨ ≤ c,
qK | ª¢ §¨¬­®£®®¡à §¨¥, ¯®à®¦¤¥­­®¥ ª« áá®¬ £àã¯¯ K.

�ãáâì R4 | ¬­®£®®¡à §¨¥ £àã¯¯, § ¤ ­­®¥ ¢ N2 â®¦¤¥áâ¢ ¬¨:

(∀x)(∀y)([x, y]2 = 1), (∀x)(x4 = 1).

� ¤ ­­®© à ¡®â¥ ¤®ª § ­  á«¥¤ãîé ï

�¥®à¥¬ . �ãáâì K | ¯à®¨§¢®«ì­ë© ª« áá £àã¯¯ ¨§ R4, ¢ ª ¦¤®© ¨§

ª®â®àëå ¨áâ¨­­® ª¢ §¨â®¦¤¥áâ¢®

(∀x)(∀y)(x2 = 1 → [x, y] = 1).

�à¥¤¯®«®¦¨¬, çâ® ¢® ¢áïª®© £àã¯¯¥ ¨§ K æ¥­âà «¨§ â®à «î¡®£® í«¥¬¥­â ,

­¥ ¯à¨­ ¤«¥¦ é¥£® æ¥­âàã íâ®© £àã¯¯ë, ï¢«ï¥âáï  ¡¥«¥¢®© ¯®¤£àã¯¯®©. �®-

£¤  L(qK) ⊆ N3.
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