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� ­ áâ®ïé¥¬ ¤®ª« ¤¥ ¬ë ¯à¥¤áâ ¢¨¬ ªà âª¨© ®¡§®à à¥§ã«ìâ â®¢, ª á î-

é¨åáï ¯à®¡«¥¬ë ª®­¥ç­®© ¡ §¨àã¥¬®áâ¨ ¬­®£®®¡à §¨©  áá®æ¨ â¨¢­ëå ­¨«ì-

 «£¥¡à ­ ¤ ¯®«¥¬ ¯à®áâ®© å à ªâ¥à¨áâ¨ª¨.

�ãáâì F | ¯®«¥. �¢¥ á¨áâ¥¬ë â®¦¤¥áâ¢  áá®æ¨ â¨¢­ëå F - «£¥¡à ­ §ë¢ -

îâáï íª¢¨¢ «¥­â­ë¬¨, ¥á«¨ ª ¦¤ ï  áá®æ¨ â¨¢­  F - «£¥¡à , ã¤®¢«¥â¢®àïî-

é ï ¢á¥¬ â®¦¤¥áâ¢ ¬ ¯¥à¢®© á¨áâ¥¬ë, ã¤®¢«¥â¢®àï¥â ¢á¥¬ â®¦¤¥áâ¢ ¬ ¢â®à®©

á¨áâ¥¬ë ¨ ­ ®¡®à®â. �« áá ¢á¥å  «£¥¡à, ã¤®¢«¥â¢®àïîé¨å ­¥ª®â®à®¬ã ¬­®¦¥-

áâ¢ã â®¦¤¥áâ¢, ­ §ë¢ ¥âáï ¬­®£®®¡à §¨¥¬  «£¥¡à. �­®£®®¡à §¨¥ ­ §ë¢ ¥âáï

­¥ª®­¥ç­®¡ §¨àã¥¬ë¬, ¥á«¨ ®­® ­¥ ¬®¦¥â ¡ëâì § ¤ ­® ª®­¥ç­®© á¨áâ¥¬®© â®-

¦¤¥áâ¢.

�ãáâì

[x1, x2] = x1x2 − x2x1, f(x1, x2) = xp−1

1
xp−1

2
[x1, x2],

wn = [[x1, x2], x3]f(x3, y3) · · ·f(xn, yn)[[y1, y2], y3]([[x1, x2], x3][[y1, y2], y3])
p−1.

�á­®¢­ë¬ à¥§ã«ìâ â®¬ ï¢«ï¥âáï

�¥®à¥¬  (�« ¤®¢  �.�., �à á¨«ì­¨ª®¢ �.�.). � ¤ ¯®«¥¬ F å à ª-

â¥à¨áâ¨ª¨ p ≥ 3 á¨áâ¥¬  â®¦¤¥áâ¢

{wn = 0 | n = 3, 4, . . .} ∪ {x2p = 0}
­¥ íª¢¨¢ «¥­â­  ­¨ª ª®© ª®­¥ç­®© á¨áâ¥¬¥ â®¦¤¥áâ¢  áá®æ¨ â¨¢­ëå F -

 «£¥¡à.
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