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Œμ¸±μ¢¸±¨° Ë¨§¨±μ-É¥Ì´¨Î¥¸±¨° ¨´¸É¨ÉÊÉ

(´ Í¨μ´ ²Ó´Ò° ¨¸¸²¥¤μ¢ É¥²Ó¸±¨° Ê´¨¢¥·¸¨É¥É), „μ²£μ¶·Ê¤´Ò°, �μ¸¸¨Ö

	¦´Ò° ³ É¥³ É¨Î¥¸±¨° ¨´¸É¨ÉÊÉ ‚² ¤¨± ¢± §¸±μ£μ ´ ÊÎ´μ£μ Í¥´É·  ���,

‚² ¤¨± ¢± §, �μ¸¸¨Ö

�¸´μ¢Ò¢ Ö¸Ó ´  μ¶¨¸ ´¨¨ ±μ´¥Î´μ³¥·´ÒÌ ´¥¶·¨¢μ¤¨³ÒÌ ¶·¥¤¸É ¢²¥´¨° Ö´£¨ ´ 
¸¶¥Í¨ ²Ó´μ° ²¨´¥°´μ° ¸Ê¶¥· ²£¥¡·Ò ‹¨ ¨ ±¢ ´Éμ¢μ° ¶¥É²¥¢μ° ¸¶¥Í¨ ²Ó´μ° ¸Ê¶¥· ²£¥-
¡·Ò, ³Ò ¢¢μ¤¨³  ´ ²μ£¨ ± É¥£μ·¨° O ¤²Ö ÔÉ¨Ì ±¢ ´Éμ¢ÒÌ ¸Ê¶¥· ²£¥¡·. �´μ´¸¨·μ¢ ´ 
É¥μ·¥³  μ¡ Ô±¢¨¢ ²¥´É´μ¸É¨ ÔÉ¨Ì ± É¥£μ·¨° ¶·¥¤¸É ¢²¥´¨°.

Based on the description of irreducible ˇnite-dimensional representations of Yangian
of special linear Lie superalgebra and quantum loop special linear superalgebra, we intro-
duce the counterparts of categories O for representations of these quantum superalgebras.
The equivalence theorem for these categories for Yangian and quantum loop superalgebra
is announced.

PACS: 02.20.Sv

‚‚…„…�ˆ…

‘Ê¶¥· ²£¥¡·Ò ‹¨ ¤ ¢´μ ¶·¥¢· É¨²¨¸Ó ¢ · ¡μÎ¨° ¨´¸É·Ê³¥´É Ë¨§¨±μ¢ ¶·¨
¨¸¸²¥¤μ¢ ´¨¨ ¸Ê¶¥·¸¨³³¥É·¨Î´ÒÌ ³μ¤¥²¥° ±¢ ´Éμ¢μ° É¥μ·¨¨ ¶μ²Ö. Š² ¸¸¨-
Ë¨± Í¨Ö ¶·μ¸ÉÒÌ ¸Ê¶¥· ²£¥¡· ‹¨ ¡Ò²  ¶μ²ÊÎ¥´  ‚. ƒ. Š Í¥³ ¢ ±μ´Í¥ 70-Ì
£μ¤μ¢ ¶·μÏ²μ£μ ¢¥±  [1,2]. ‚ ¸¥·¥¤¨´¥ 80-Ì £μ¤μ¢ ¶·μÏ²μ£μ ¢¥±  ‚. ƒ. „·¨´-
Ë¥²Ó¤ ¢¢¥² ¢ ³ É¥³ É¨±Ê ±¢ ´Éμ¢Ò¥ £·Ê¶¶Ò, ±μÉμ·Ò¥ Ö¢²ÖÕÉ¸Ö ²¨¡μ ¤¥Ëμ·³ -
Í¨Ö³¨  ²£¥¡· ËÊ´±Í¨° ´  £·Ê¶¶¥, ²¨¡μ ¤¥Ëμ·³ Í¨Ö³¨ Ê´¨¢¥·¸ ²Ó´ÒÌ μ¡¥·-
ÉÒ¢ ÕÐ¨Ì  ²£¥¡·. � ¨¡μ²¥¥ ¢ ¦´Ò¥ ¶·¨³¥·Ò ±¢ ´Éμ¢ÒÌ £·Ê¶¶ ¤μ¸É ¢²ÖÕÉ
Ö´£¨ ´Ò [3Ä6], ¸¢Ö§ ´´Ò¥ ¸ · Í¨μ´ ²Ó´Ò³¨ ·¥Ï¥´¨Ö³¨ ±¢ ´Éμ¢μ£μ Ê· ¢´¥´¨Ö
Ÿ´£ Ä	 ±¸É¥·  ¸μ ¸¶¥±É· ²Ó´Ò³ ¶ · ³¥É·μ³,   É ±¦¥ ±¢ ´Éμ¢Ò¥  ËË¨´´Ò¥
 ²£¥¡·Ò (¨²¨ É¥¸´μ ¸¢Ö§ ´´Ò¥ ¸ ´¨³¨ ±¢ ´Éμ¢Ò¥ ¶¥É²¥¢Ò¥  ²£¥¡·Ò) [3, 4].
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�¥¸±μ²Ó±μ ¶μ§¤´¥¥ ¸É ²¨ ¨§ÊÎ ÉÓ¸Ö ¨ Ö´£¨ ´Ò ¸Ê¶¥· ²£¥¡· ‹¨ [7Ä9], ¨ ±¢ ´-
Éμ¢Ò¥  ËË¨´´Ò¥ ¸Ê¶¥· ²£¥¡·Ò (Ö¢²ÖÕÐ¨¥¸Ö Í¥´É· ²Ó´Ò³ · ¸Ï¨·¥´¨¥³ ¶¥É-
²¥¢ÒÌ ¸Ê¶¥· ²£¥¡·). Š¢ ´Éμ¢Ò¥ ¸Ê¶¥· ²£¥¡·Ò ¸É ²¨ Ê¦¥ ¢ ÔÉμ³ ¢¥±¥ Ï¨·μ±μ
¶·¨³¥´ÖÉÓ¸Ö ¢ ¸μ¢·¥³¥´´μ° É¥μ·¥É¨Î¥¸±μ° Ë¨§¨±¥,   Ö´£¨ ´Ò ¸Ê¶¥· ²£¥¡·
‹¨ ¸É ²¨ ¢ ¦´μ° Î ¸ÉÓÕ ³ É¥³ É¨Î¥¸±μ£μ  ¶¶ · É , ¨¸¶μ²Ó§Ê¥³μ£μ ¢ ±¢ ´Éμ-
¢μ° É¥μ·¨¨ ¸Ê¶¥·¸É·Ê´ [10], ¢ Î ¸É´μ¸É¨ ¢ AdS-¸μμÉ¢¥É¸É¢¨¨ [11]. ‚ μ¸´μ¢¥
ÔÉ¨Ì ¶·¨³¥´¥´¨° ²¥¦¨É ¨¸¶μ²Ó§μ¢ ´¨¥ £· ¤Ê¨·μ¢ ´´μ£μ  ²£¥¡· ¨Î¥¸±μ£μ  ´-
§ Í  	¥É¥, μ¸´μ¢ ´´μ£μ, ¶μ ¸ÊÐ¥¸É¢Ê, ´  É¥μ·¨¨ ±¢ ´Éμ¢ÒÌ ¸Ê¶¥· ²£¥¡·. ‚
μ¸´μ¢¥  ²£¥¡· ¨Î¥¸±μ£μ  ´§ Í  	¥É¥ ²¥¦¨É ¨¸¶μ²Ó§μ¢ ´¨¥ ±μ³³ÊÉ Í¨μ´´ÒÌ
¸μμÉ´μÏ¥´¨° ¤²Ö Ô²¥³¥´Éμ¢ É· ´¸Ë¥·-³ É·¨ÍÒ, ±μÉμ·Ò¥, ¢ ¸¢μÕ μÎ¥·¥¤Ó,
³μ£ÊÉ ¡ÒÉÓ ¶μ²ÊÎ¥´Ò ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ Ö¢´ÒÌ ¢Ò· ¦¥´¨° ¤²Ö Ê´¨¢¥·¸ ²Ó´ÒÌ
R-³ É·¨Í ¨ É¥μ·¨¨ ¶·¥¤¸É ¢²¥´¨° ±¢ ´Éμ¢ÒÌ  ²£¥¡·, ±μÉμ·Ò¥ ¢³¥¸É¥ ¨ ¤ ÕÉ
¢μ§³μ¦´μ¸ÉÓ Ö¢´μ£μ μ¶¨¸ ´¨Ö É· ´¸Ë¥·-³ É·¨ÍÒ ¨ ¨§ÊÎ¥´¨Ö ¥¥ ¸¢μ°¸É¢. � -
·Ö¤Ê ¸ ÔÉ¨³ ¢μ§´¨± ¥É § ¤ Î  μ¶¨¸ ´¨Ö ±μ³³ÊÉ É¨¢´ÒÌ ¶μ¤ ²£¥¡· (¶μ¤ ²£¥¡·
	¥É¥) ±¢ ´Éμ¢ÒÌ (¸Ê¶¥·) ²£¥¡·. ‚ ¦´Ò³ ¤²Ö ÔÉ¨Ì ¶·¨³¥´¥´¨° ¸É ²μ · §-
·¥Ï¥´¨¥ É ±¨Ì ³ É¥³ É¨Î¥¸±¨Ì § ¤ Î, ± ± Ö¢´μ¥ ¢ÒÎ¨¸²¥´¨¥ Ê´¨¢¥·¸ ²Ó´ÒÌ
R-³ É·¨Í [9,12,13], · §¢¨É¨¥ É¥μ·¨¨ ¶·¥¤¸É ¢²¥´¨° Ö´£¨ ´μ¢ ¸Ê¶¥· ²£¥¡· ‹¨
¨ ±¢ ´Éμ¢ÒÌ  ËË¨´´ÒÌ ¸Ê¶¥· ²£¥¡· [14], μ¶¨¸ ´¨¥ ±μ³³ÊÉ É¨¢´ÒÌ ¶μ¤ ²-
£¥¡· ¢ ±¢ ´Éμ¢ÒÌ ¸Ê¶¥· ²£¥¡· Ì. ‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ÔÉ¨³ ³ É¥³ É¨Î¥¸±¨³
¢μ¶·μ¸ ³ ¶μ¸¢ÖÐ¥´μ ´¥³ ²μ · ¡μÉ (¸³., ´ ¶·¨³¥·, [11,13Ä19]). �¥¸³μÉ·Ö ´ 
Éμ, ÎÉμ ¢ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¢ É¥μ·¨¨ ±¢ ´Éμ¢ÒÌ ¸Ê¶¥· ²£¥¡·, ¨ ¢ Î ¸É´μ¸É¨
¢ É¥μ·¨¨ ¨Ì ¶·¥¤¸É ¢²¥´¨°, ¶μ²ÊÎ¥´μ ³´μ£μ ·¥§Ê²ÓÉ Éμ¢, ³´μ£¨¥ ËÊ´¤ ³¥´-
É ²Ó´Ò¥ ¢μ¶·μ¸Ò ¶μ±  μ¸É ÕÉ¸Ö ´¥· §·¥Ï¥´´Ò³¨. ’ ±, ¶μ±  ´¥Ö¸´  ¢ ¶μ²´μ°
³¥·¥ ¢ ¸Ê¶¥·¸²ÊÎ ¥ £¥μ³¥É·¨Î¥¸± Ö ¶·¨·μ¤  ¶μÖ¢²ÖÕÐ¨Ì¸Ö μ¸´μ¢´ÒÌ μ¡Ñ¥±-
Éμ¢ É¥μ·¨¨, É ± ¦¥ ± ± ¨ ¸¢Ö§Ó ³¥¦¤Ê ¶·¥¤¸É ¢²¥´¨Ö³¨ Ö´£¨ ´μ¢ ¨ ±¢ ´Éμ-
¢ÒÌ  ËË¨´´ÒÌ ¸Ê¶¥· ²£¥¡·. •μÉÖ ± ±¨¥-Éμ ¶μ¶ÒÉ±¨ ¢ ÔÉμ³ ´ ¶· ¢²¥´¨¨
¡Ò²¨ ¸¤¥² ´Ò ¢ ¶μ¸²¥¤´¥¥ ¢·¥³Ö [15, 19]. ‚ Éμ ¦¥ ¢·¥³Ö ¢ É¥μ·¨¨ ±¢ ´Éμ-
¢ÒÌ  ²£¥¡· ÔÉ¨ ¢μ¶·μ¸Ò ¢ §´ Î¨É¥²Ó´μ° ¸É¥¶¥´¨ · §·¥Ï¥´Ò ± ´ ¸ÉμÖÐ¥³Ê
¢·¥³¥´¨ [25Ä28]. ‚μ ³´μ£μ³ ¶μ´ÖÉ  ¸¢Ö§Ó ³¥¦¤Ê Ö´£¨ ´ ³¨ ¨ ±¢ ´Éμ¢Ò³¨
¶¥É²¥¢Ò³¨  ²£¥¡· ³¨ [20], ¨Ì ¶·¥¤¸É ¢²¥´¨Ö³¨ [21],   É ±¦¥ ¢ μ¶·¥¤¥²¥´´μ°
¸É¥¶¥´¨ ¶μ´ÖÉ  ¨Ì £¥μ³¥É·¨Î¥¸± Ö ¶·¨·μ¤  [22, 23]. ‚ ¤ ´´μ° · ¡μÉ¥ ³Ò
¤¥² ¥³ ¶μ¶ÒÉ±Ê ¶·μ¤¢¨´ÊÉÓ¸Ö ¢ ÔÉμ³ ´ ¶· ¢²¥´¨¨. ŒÒ  ´μ´¸¨·Ê¥³ ·¥§Ê²ÓÉ É
μ ¸¢Ö§¨ ± É¥£μ·¨° ¶·¥¤¸É ¢²¥´¨° Ö´£¨ ´  ¸¶¥Í¨ ²Ó´μ° ²¨´¥°´μ° ¸Ê¶¥· ²-
£¥¡·Ò ¨ ±¢ ´Éμ¢μ° ¶¥É²¥¢μ° ¸¶¥Í¨ ²Ó´μ° ²¨´¥°´μ° ¸Ê¶¥· ²£¥¡·Ò. Š·μ³¥
Éμ£μ, ³Ò μ¶¨¸Ò¢ ¥³ ¨ ¨¸¶μ²Ó§Ê¥³ ±μ´¥Î´μ³¥·´Ò¥ ´¥¶·¨¢μ¤¨³Ò¥ ¶·¥¤¸É ¢²¥-
´¨Ö ±¢ ´Éμ¢μ° ¶¥É²¥¢μ° ¸Ê¶¥· ²£¥¡·Ò ¢ Ê¤μ¡´μ° ´ ³ Ëμ·³¥. �Éμ μ¶¨¸ ´¨¥
Ô±¢¨¢ ²¥´É´μ ±² ¸¸¨Ë¨± Í¨¨ ´¥¶·¨¢μ¤¨³ÒÌ ¶·¥¤¸É ¢²¥´¨°, ¶μ²ÊÎ¥´´μ° ¢ · -
¡μÉ¥ [18]. � Ï  · ¡μÉ  Ö¢²Ö¥É¸Ö ¥¸É¥¸É¢¥´´Ò³ ¶·μ¤μ²¦¥´¨¥³ · ¡μÉÒ [15],
¢ ±μÉμ·μ° ³Ò ¶μ¸É·μ¨²¨ ¨§μ³μ·Ë¨§³ ³¥¦¤Ê ¶μ¶μ²´¥´¨Ö³¨ ¸Ê¶¥·Ö´£¨ ´  ¨
±¢ ´Éμ¢μ° ¶¥É²¥¢μ° ¸Ê¶¥· ²£¥¡·Ò ¢ ¸²ÊÎ ¥ ¸¶¥Í¨ ²Ó´μ° ²¨´¥°´μ° ¸Ê¶¥· ²£¥¡-
·Ò. ‡¤¥¸Ó ³Ò ¨¸¸²¥¤Ê¥³ ¸¢Ö§Ó ³¥¦¤Ê ¨¸Ìμ¤´Ò³¨ μ¡Ñ¥±É ³¨ Å Ö´£¨ ´μ³ ¨
±¢ ´Éμ¢μ° ¶¥É²¥¢μ°  ²£¥¡·μ° ´  Ê·μ¢´¥ ± É¥£μ·¨° ¨Ì ¶·¥¤¸É ¢²¥´¨°. �μ ¸Ê-
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Ð¥¸É¢Ê, ³Ò ¶μ± §Ò¢ ¥³, ÎÉμ Ö´£¨ ´ ¨ ±¢ ´Éμ¢ Ö ¶¥É²¥¢ Ö ¸Ê¶¥· ²£¥¡·  ¨³¥ÕÉ
¶μÌμ¦ÊÕ É¥μ·¨Õ ¶·¥¤¸É ¢²¥´¨°. ‚μ¶·μ¸ μ ¸¢Ö§¨ ¸É·Ê±ÉÊ· ±μ ²£¥¡·,   É ±¦¥
μ¡μ¸´μ¢ ´¨¥ ¶μ²ÊÎ¥´´μ£μ ·¥§Ê²ÓÉ É  ¡Ê¤ÊÉ μ¶Ê¡²¨±μ¢ ´Ò ¶μ§¦¥.

1. ‘“�…�Ÿ�ƒˆ�� Y�(A(m, n)) ˆ Š‚��’�‚�Ÿ
�…’‹…‚�Ÿ ‘“�…��‹ƒ…��� Uq(LA(m, n))

‚ ÔÉμ³ · §¤¥²¥ ³Ò ´ ¶μ³´¨³ μ¶·¥¤¥²¥´¨¥ Ö´£¨ ´  Y (A(m, n)) [7] ¸¶¥-
Í¨ ²Ó´μ° ²¨´¥°´μ° ¸Ê¶¥· ²£¥¡·Ò ‹¨ ¨ ±¢ ´Éμ¢μ° ¶¥É²¥¢μ° ¸Ê¶¥· ²£¥¡·Ò
Uq(LA(m, n)).

1.1. ‘¶¥Í¨ ²Ó´ Ö ²¨´¥°´ Ö ¸Ê¶¥· ²£¥¡·  ‹¨. ‘Ê¶¥· ²£¥¡·  ‹¨ A(m, n)
(¸³. [1, 2]) μ¶·¥¤¥²Ö¥É¸Ö ¸¢μ¥° ³ É·¨Í¥° Š ·É ´  A = (ai,j)m+n+1

i,j=1 . …¥ ´¥´Ê-
²¥¢Ò¥ Ô²¥³¥´ÉÒ ¨³¥ÕÉ ¸²¥¤ÊÕÐ¨° ¢¨¤:

ai,i = 2, ai,i+1 = ai+1,i = −1, i < m + 1;
ai−1,i = ai,i−1 = 1, ai,i = −2, m + 1 < i, i ∈ I = {1, . . . , m + n + 1}.

�É  ³ É·¨Í  Š ·É ´  ¸¨³³¥É·¨§Ê¥³ , ¨ Î ¸Éμ ¡Ò¢ ¥É Ê¤μ¡´¥¥ ¨¸¶μ²Ó§μ¢ ÉÓ ¥¥
¸¨³³¥É·¨§μ¢ ´´ÊÕ Ëμ·³Ê. ‚ ¸¨³³¥É·¨§μ¢ ´´μ° ³ É·¨Í¥ Š ·É ´  ¤¨ £μ´ ²Ó-
´Ò¥ Ô²¥³¥´ÉÒ, ´ Î¨´ Ö ¸ m + 2-£μ, ¨ Ô²¥³¥´ÉÒ, · ¸¶μ²μ¦¥´´Ò¥ ´  ¸μ¸¥¤´¨Ì
¤¨ £μ´ ²ÖÌ, ³¥´ÖÕÉ §´ ± ´  ¶·μÉ¨¢μ¶μ²μ¦´Ò°, É. ¥. ¤¨ £μ´ ²Ó´Ò¥ ¸É ´μ¢ÖÉ¸Ö
μÉ·¨Í É¥²Ó´Ò³¨ ¨ · ¢´Ò³¨ −2,   · ¸¶μ²μ¦¥´´Ò¥ ´  ¸μ¸¥¤´¨Ì ¤¨ £μ´ ²ÖÌ
¸É ´μ¢ÖÉ¸Ö · ¢´Ò³¨ 1. �¸É ²Ó´Ò¥ Ô²¥³¥´ÉÒ ¢ ³ É·¨Í¥: m + 1-° ¤¨ £μ´ ²Ó-
´Ò° ¨ · ¸¶μ²μ¦¥´´Ò¥ ´  ¤¨ £μ´ ²ÖÌ, μÉ²¨Î´ÒÌ μÉ ¸·¥¤´¨Ì É·¥Ì, · ¢´Ò 0.

‘Ê¶¥· ²£¥¡·  ‹¨ g = A(m, n) ¶μ·μ¦¤ ¥É¸Ö μ¡· §ÊÕÐ¨³¨: hi, x
±
i , i ∈ I .

�¡· §ÊÕÐ¨¥ x±
m+1 Å ´¥Î¥É´Ò¥,   μ¸É ²Ó´Ò¥ μ¡· §ÊÕÐ¨¥ Å Î¥É´Ò¥, É ±¨³

μ¡· §μ³, ËÊ´±Í¨Ö Î¥É´μ¸É¨ p ¶·¨´¨³ ¥É ¸²¥¤ÊÕÐ¨¥ §´ Î¥´¨Ö: p(hi) = 0,
i ∈ I, p(x±

j ) = 0, j �= m + 1, p(x±
m+1) = 1. �É¨ μ¡· §ÊÕÐ¨¥ Ê¤μ¢²¥É¢μ·ÖÕÉ

¸²¥¤ÊÕÐ¥° ¸¨¸É¥³¥ μ¶·¥¤¥²ÖÕÐ¨Ì ¸μμÉ´μÏ¥´¨°:

[hi, hj ] = 0, [hi, x
±
j ] = ±aijx

±
j ,

[x+
i , x−

j ] = δijhi, [[x±
m, x±

m+1], [x
±
m+1, x

±
m+2]] = 0,

ad1−ãij (x±
i )x±

j = [x±
i , [x±

i , x±
j ]] = 0.

�¨¦¥ ³Ò ¡Ê¤¥³ ¨¸¶μ²Ó§μ¢ ÉÓ μ¡μ§´ Î¥´¨¥ ī := p(x±
i ).

1.2. �¶·¥¤¥²¥´¨¥ ¸Ê¶¥·Ö´£¨ ´ 
�¶·¥¤¥²¥´¨¥ 1.1. Ÿ´£¨ ´ (¡μ²¥¥ ÉμÎ´μ, �-Ö´£¨ ´) Y�(g) ¸Ê¶¥· ²£¥¡·Ò

‹¨ g Å ÔÉμ ¸Ê¶¥· ²£¥¡·  •μ¶Ë  ´ ¤ ±μ²ÓÍμ³ C[[�]] Ëμ·³ ²Ó´ÒÌ ¸É¥¶¥´´ÒÌ
·Ö¤μ¢, ¶μ·μ¦¤¥´´ Ö ± ±  ¸¸μÍ¨ É¨¢´ Ö ¸Ê¶¥· ²£¥¡·  μ¡· §ÊÕÐ¨³¨ hi,k :=
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hαi,k, x±
i,k := x±

αi,k
, i ∈ I , k ∈ Z+, ±μÉμ·Ò¥ Ê¤μ¢²¥É¢μ·ÖÕÉ ¸²¥¤ÊÕÐ¥°

¸¨¸É¥³¥ μ¶·¥¤¥²ÖÕÐ¨Ì ¸μμÉ´μÏ¥´¨°:

[hi,k, hj,l] = 0, [hi,0, x
±
j,s] = ±diaijx

±
j,s,

δi,jhi,k+l = [x+
i,k, x−

j,l],

[hi,k+1, x
±
j,l] = [hi,k, x±

j,l+1] + diaij�(hi,kx±
j,l + x±

j,lhi,k), i ¨²¨ j �= m + 1,

[hm+1,k+1, x
±
m+1,l] = 0,

[x±
i,k+1, x

±
j,l]=[x±

i,k, x±
j,l+1]+ diaij�(x±

i,kx±
j,l + x±

j,lx
±
i,k), i �= m, ¥¸²¨ j �= m + 1,

[x±
m+1,k+1, x

±
m+1,l] = 0,

[x±
i,k, [x±

i,s, x
±
j,l]] + [x±

i,s, [x
±
i,k, x±

j,l]] = 0, i �= j,

[[x±
m,k, x±

m+1,0], [x
±
m+1,0, x

±
m+2,t]] = 0

¤²Ö ¢¸¥Ì Í¥²ÒÌ t1, . . . , tr, s. ‡¤¥¸Ó Sr Å £·Ê¶¶  ¶¥·¥¸É ´μ¢μ± ±μ´¥Î´μ£μ
³´μ¦¥¸É¢ , ¸μ¤¥·¦ Ð¥£μ r Ô²¥³¥´Éμ¢.

1.3. �¶·¥¤¥²¥´¨¥ ±¢ ´Éμ¢μ° ¶¥É²¥¢μ° ¸Ê¶¥· ²£¥¡·Ò. ‡¤¥¸Ó ³Ò ´ ¶μ³-
´¨³ μ¶·¥¤¥²¥´¨¥ ±¢ ´Éμ¢ ´´μ° Ê´¨¢¥·¸ ²Ó´μ° μ¡¥·ÉÒ¢ ÕÐ¥° ¸Ê¶¥· ²£¥¡·Ò
¶¥É²¥¢μ° ¸Ê¶¥· ²£¥¡·Ò LA(m, n) ¢ É¥·³¨´ Ì Éμ±μ¢μ° ¸¨¸É¥³Ò μ¡· §ÊÕÐ¨Ì ¨
μ¶·¥¤¥²ÖÕÐ¨Ì ¸μμÉ´μÏ¥´¨°, ¥¸É¥¸É¢¥´´ÒÌ  ´ ²μ£μ¢ ´μ¢μ° ¸¨¸É¥³Ò μ¡· §ÊÕ-
Ð¨Ì ¨ ¸μμÉ´μÏ¥´¨° „·¨´Ë¥²Ó¤ . ŒÒ ¶μ² £ ¥³, ÎÉμ q = e�/2. �Ê¸ÉÓ É ±¦¥
´¨¦¥ g = A(m, n).

�¶·¥¤¥²¥´¨¥ 1.2. �Ê¸ÉÓ Uq(Lg) Å ÔÉμ  ¸¸μÍ¨ É¨¢´ Ö ¸Ê¶¥· ²£¥¡·  ¸
¥¤¨´¨Í¥° ´ ¤ C[q, q−1], ¶μ·μ¦¤¥´´ Ö μ¡· §ÊÕÐ¨³¨ {Ei,k, Fi,k, Hi,k}i∈I,k∈Z,
±μÉμ·Ò¥ Ê¤μ¢²¥É¢μ·ÖÕÉ ¸²¥¤ÊÕÐ¥° ¸¨¸É¥³¥ μ¶·¥¤¥²ÖÕÐ¨Ì ¸μμÉ´μÏ¥´¨°:

1) „²Ö ²Õ¡ÒÌ i, j ∈ I ¨ r, s ∈ Z

[Hi,r, Hj,s] = 0.

2) „²Ö ²Õ¡ÒÌ i, j ∈ I ¨ k ∈ Z

[Hi,0, Ej,k] = ai,jEj,k, [Hi,0, Fj,k] = −ai,jFj,k.

3) „²Ö ²Õ¡ÒÌ i, j ∈ I ¨ r, k ∈ Z\{0}

[Hi,r , Ej,k] =
[rai,j ]qi

r
Ej,r+k, [Hi,r, Fj,k] = − [rai,j ]qi

r
Fj,r+k.

4) „²Ö ²Õ¡ÒÌ i, j ∈ I ¨ k, l ∈ Z

Ei,k+1Ej,l − q
aij

i Ej,lEi,k+1 = q
aij

i Ei,kEj,l+1 − Ej,l+1Ei,k,

Fi,k+1Fj,l − q
−aij

i Fj,lFi,k+1 = q
−aij

i Fi,kFj,l+1 − Fj,l+1Fi,k.
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5) „²Ö ²Õ¡ÒÌ i, j ∈ I ¨ k, l ∈ Z

[Ei,k, Fj,l] = δi,j

ψ+
i,k+l − ψ−

i,k+l

qi − q−1
i

.

6) �Ê¸ÉÓ i �= j ∈ I ¨ m = 1 − ãij . „²Ö ²Õ¡ÒÌ k1, . . . , km ∈ Z, l ∈ Z

∑
π∈Sm

m∑
s=0

(−1)s
[m

s

]
qi

Ei,kπ(1) · . . . · Ei,kπ(s) · Ej,l · Ei,kπ(s+1) · . . . · Ei,kπ(m) = 0,

∑
π∈Sm

m∑
s=0

(−1)s
[m

s

]
qi

Fi,kπ(1) · . . . · Fi,kπ(s) · Fj,l · Fi,kπ(s+1) · . . . · Fi,kπ(m) = 0.

7)

[[Em,k, Em+1,0]q, [Em+1,0, Em+2,r]q]q = 0,

[[Fm,k, Fm+1,0]q−1 , [Fm+1,0, Fm+2,r]q−1 ]q−1 = 0,

£¤¥ Ô²¥³¥´ÉÒ ψi,r, ϕi,r μ¶·¥¤¥²ÖÕÉ¸Ö ¸²¥¤ÊÕÐ¨³¨ Ëμ·³Ê² ³¨:

ψ+
i (z) =

∑
r�0

ψi,rz
−r = exp

(
�di

2
Hi,0

)
exp

[
(qi − q−1

i )
∑
s�1

Hi,sz
−s

]
,

ψ−
i (z) =

∑
r�0

ϕi,rz
r = exp

(
−�di

2
Hi,0

)
exp

[
−(qi − q−1

i )
∑
s�1

Hi,−sz
s

]

¨ ψ+
i,−k = ψ−

i,k = 0 ¤²Ö k � 1. Š·μ³¥ Éμ£μ, p(Hi,r) = 0 ¤²Ö i ∈ I ,

r ∈ Z+ ¨ p(X±
i,r) = 0 ¤²Ö i ∈ I\{m}, r ∈ Z, p(x±

m,r) = 0 ¤²Ö r ∈ Z. ŒÒ

É ±¦¥ ¡Ê¤¥³ ¨¸¶μ²Ó§μ¢ ÉÓ μ¡μ§´ Î¥´¨¥ [a, b]q := a · b− (−1)p(a)p(b)q · b ·a ¤²Ö
q-(¸Ê¶¥·)±μ³³ÊÉ Éμ· .

ŒÒ ¡Ê¤¥³ μ¡μ§´ Î ÉÓ Î¥·¥§ U0 ⊂ Uq(Lg) ±μ³³ÊÉ É¨¢´ÊÕ ¶μ¤ ²£¥¡·Ê,
¶μ·μ¦¤¥´´ÊÕ μ¡· §ÊÕÐ¨³¨ {Hi,r}i∈I,r∈Z.

2. ’…��ˆŸ ��…„‘’�‚‹…�ˆ‰ Š‚��’�‚›• ‘“�…��‹ƒ…��

2.1. �¥¶·¨¢μ¤¨³Ò¥ ¶·¥¤¸É ¢²¥´¨Ö ¸Ê¶¥·Ö´£¨ ´  ¨ ±¢ ´Éμ¢μ°  ËË¨´-
´μ° ¸Ê¶¥· ²£¥¡·Ò. ‘²¥¤ÊÖ ‘. ƒ ÊÉ ³Ê ¨ ‚. ’μ²¥¤ ´μ-‹ ·¥¤μ [21], ¢¢¥¤¥³ ± -
É¥£μ·¨¨ Oint(Y�(g)) ¨ Oint(Uq(Lg)) ¨´É¥£·¨·Ê¥³ÒÌ ³μ¤Ê²¥°. �·¥¤¸É ¢²¥´¨¥
(³μ¤Ê²Ó)

i) U ∈ Oint(Uq(Lg)) Éμ£¤  ¨ Éμ²Ó±μ Éμ£¤ , ±μ£¤ 
a) U = ⊕μ∈h∗Uμ ¨ dim Uμ < ∞, £¤¥ Uμ = {v ∈ U : Khv = qμ(h)v,

∀h ∈ h};
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¡) ¸ÊÐ¥¸É¢Ê¥É λ1, . . . , λr ∈ h∗ É ±μ¥, ÎÉμ ¥¸²¨ Uμ �= 0, Éμ μ � λi ¤²Ö
´¥±μÉμ·μ£μ i = 1, . . . , r. (ŒÒ £μ¢μ·¨³, ÎÉμ λ � μ, ¥¸²¨ λ − μ ∈

∑
i∈I

Nαi, £¤¥

{αi : i ∈ I} Å ³´μ¦¥¸É¢μ ¶·μ¸ÉÒÌ ±μ·´¥° ¡ §¨¸´μ° ¸Ê¶¥· ²£¥¡·Ò ‹¨ g.)
¢) ¤²Ö ± ¦¤μ£μ μ ∈ h∗ É ±μ£μ, ÎÉμ Um �= 0 ¨ i ∈ I , ¸ÊÐ¥¸É¢Ê¥É N > 0

É ±μ¥, ÎÉμ Uμ−nαi = 0 ¤²Ö ± ¦¤μ£μ n � N .
ii) �·¥¤¸É ¢²¥´¨¥ (Ö´£¨ ´´Ò° ³μ¤Ê²Ó) V Ö´£¨ ´  Y�(g) ¶·¨´ ¤²¥¦¨É ± -

É¥£μ·¨¨ Oint(Y�(g)), ¥¸²¨
a) V = ⊕μ∈h∗Vμ ¨ dimVμ < ∞, £¤¥ Vμ = {v ∈ V : hv = μ(h)v, ∀h ∈ h};
¡) ¸ÊÐ¥¸É¢Ê¥É λ1, . . . , λr ∈ h∗ É ±μ¥, ÎÉμ ¥¸²¨ Vμ �= 0, Éμ μ � λi ¤²Ö

´¥±μÉμ·μ£μ i = 1, . . . , r;
¢) ¤²Ö ± ¦¤μ£μ μ ∈ h∗ É ±μ£μ, ÎÉμ Vm �= 0 ¨ i ∈ I , ¸ÊÐ¥¸É¢Ê¥É N > 0

É ±μ¥, ÎÉμ Vμ−nαi = 0 ¤²Ö ± ¦¤μ£μ n � N .
�É³¥É¨³, ÎÉμ ± ¦¤μ¥ ±μ´¥Î´μ³¥·´μ¥ ¶·¥¤¸É ¢²¥´¨¥ ¸Ê¶¥·Ö´£¨ ´  Y�(g)

(¸³. [14]) ¨²¨ ±¢ ´Éμ¢μ° ¶¥É²¥¢μ° ¸Ê¶¥· ²£¥¡·Ò Uq(Lg) (¸³. [18]) ¶·¨´ ¤²¥-
¦¨É Oint(Y�(g)) (¸μμÉ¢¥É¸É¢¥´´μ, ± É¥£μ·¨¨ Oint(Uq(Lg))).

„²Ö Ê¤μ¡¸É¢  Î¨É É¥²Ö ¸Ëμ·³Ê²¨·Ê¥³ É ±¦¥ É¥μ·¥³Ò μ ±² ¸¸¨Ë¨± Í¨¨
±μ´¥Î´μ³¥·´ÒÌ ´¥¶·¨¢μ¤¨³ÒÌ ¶·¥¤¸É ¢²¥´¨° ¸Ê¶¥·Ö´£¨ ´  Y (A(m, n)) [14].
‡¤¥¸Ó ³Ò ¶·¨¢¥¤¥³ μÎ¥¢¨¤´ÊÕ ³μ¤¨Ë¨± Í¨Õ ¤²Ö Y�(A(m, n)).

�Ê¸ÉÓ d̄ = {di,k}i∈I,k∈N ⊂ C Å ´ ¡μ· ±μ³¶²¥±¸´ÒÌ Î¨¸¥² ¨ ¶Ê¸ÉÓ
λ ∈ h∗ É ±μ¥, ÎÉμ di,0 = diλ(α̌i). �·¥¤¸É ¢²¥´¨¥ V Ö´£¨ ´  Y�(g) ´ §Ò¢ -
¥É¸Ö ¶·¥¤¸É ¢²¥´¨¥³ ¸μ ¸É ·Ï¨³ ¢¥¸μ³ (λ, d̄), ¥¸²¨ ¸ÊÐ¥¸É¢Ê¥É É ±μ° ¢¥±Éμ·
v ∈ V , ÎÉμ

(i) V = Y�(g)v;
(ii) x+

i,rv = 0 ¤²Ö ± ¦¤μ£μ i ∈ I , r ∈ N;
(iii) hi,rv = di,rv ¨ h0(v) = λ(h0) ¤²Ö ± ¦¤μ£μ i ∈ I , r ∈ N, h0 ∈ h.
‘ ¶ ·μ° (λ, d̄) ³Ò ¸¢Ö§Ò¢ ¥³ ³μ¤Ê²Ó ‚¥·³  M(λ, d̄) μÎ¥¢¨¤´Ò³ μ¡· §μ³

¨ ¡Ê¤¥³ μ¡μ§´ Î ÉÓ Î¥·¥§ L(λ, d̄) ¥£μ ¥¤¨´¸É¢¥´´Ò° ´¥¶·¨¢μ¤¨³Ò° Ë ±Éμ·-
³μ¤Ê²Ó.

’¥μ·¥³  2.1 [14]
1) Š ¦¤Ò° ´¥¶·¨¢μ¤¨³Ò° ±μ´¥Î´μ³¥·´Ò° Y�(A(m, n))-³μ¤Ê²Ó V Ö¢²Ö-

¥É¸Ö ³μ¤Ê²¥³ ¸μ ¸É ·Ï¨³ ¢¥¸μ³ d : V = L(λ, d̄), É. ¥.

hi(u)v0 =

(
1 + �

∞∑
k=0

hi,k · u−k−1

)
v0 =

(
1 + �

∞∑
k=0

di,k · u−k−1

)
v0,

£¤¥ v0 Å ¸É ·Ï¨° ¢¥±Éμ· ¨ i ∈ I = {1, 2, . . . , m + n + 1}.
2) Œμ¤Ê²Ó L(λ, d̄) ±μ´¥Î´μ³¥·¥´ ¢ Éμ³ ¨ Éμ²Ó±μ ¢ Éμ³ ¸²ÊÎ ¥, ¥¸²¨ ¸Ê-

Ð¥¸É¢ÊÕÉ É ±¨¥ ³´μ£μÎ²¥´Ò P d
i , i ∈ {1, 2, . . . , m, m + 2, . . .m + n + 1} =

I\{m + 1},   É ±¦¥ ³´μ£μÎ²¥´Ò P d
m+1, Q

d
m+1, ±μÉμ·Ò¥ Ê¤μ¢²¥É¢μ·ÖÕÉ ¸²¥-

¤ÊÕÐ¨³ Ê¸²μ¢¨Ö³:
a) ¢¸¥ ÔÉ¨ ³´μ£μÎ²¥´Ò ¸μ ¸É ·Ï¨³ ±μÔËË¨Í¨¥´Éμ³, · ¢´Ò³ 1;
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¡)
P d

i (u + diaii�/2)
P d

i (u)
= 1 + �

∞∑
k=0

di,k · u−k−1, i ∈ I\{m + 1}, (1)

P d
m+1(u)

Qd
m+1(u)

= 1 + �

∞∑
k=0

dm+1,k · u−k−1. (2)

‡¤¥¸Ó diaii Å ³ É·¨Î´Ò° Ô²¥³¥´É ¸¨³³¥É·¨§μ¢ ´´μ° ³ É·¨ÍÒ Š ·É ´ 
¸Ê¶¥· ²£¥¡·Ò ‹¨ A(m, n).

‡ ³¥É¨³, ÎÉμ λ(α̌i) = deg (P d̄
i ) ∈ N, i �= m + 1 ¨ λ(α̌m+1) = pm+1,n−1 −

qm+1,n−1 ∈ R, £¤¥ P d̄
m+1(u) = un+pm+1,n−1u

n−1+. . .+pm+1,0, Qd̄
m+1 = un+

qm+1,n−1u
n1+. . .+qm+1,0. ’ ± ÎÉμ λ Å ÔÉμ ¤μ³¨´ ´É´Ò° Í¥²Ò° ¢¥¸ ¢ ¸³Ò¸²¥

É¥μ·¨¨ ¶·¥¤¸É ¢²¥´¨° ¸Ê¶¥· ²£¥¡· ‹¨: ¢¸¥ ¥£μ Î¥É´Ò¥ ±μ³¶μ´¥´ÉÒ Ö¢²ÖÕÉ¸Ö
Í¥²Ò³¨. ’ ±¨³ μ¡· §μ³, ¶·¨¢¥¤¥´´ Ö ¢ÒÏ¥ É¥μ·¥³  ÊÉ¢¥·¦¤ ¥É, ÎÉμ ³´μ¦¥¸É-
¢μ ¶·μ¸ÉÒÌ μ¡Ñ¥±Éμ¢ ± É¥£μ·¨¨ Oint(Y�(g)) ´ Ìμ¤¨É¸Ö ¢ ¡¨¥±É¨¢´μ³ ¸μμÉ¢¥É-

¸É¢¨¨ ¸ ³´μ¦¥¸É¢μ³ ΠY
+ ¶ · (λ ∈ h∗, {P d̄

i (u) ∈ C[u]}i∈I , Q
d̄
m+1(u) ∈ C[u])

É ±¨Ì, ÎÉμ λ(α̌i) = deg (P d̄
i ), i ∈ I\{m+1}, λ(α̌m+1) = pm+1,n−1−qm+1,n−1.

…¸²¨ (λ, {P d̄
i }, Qd̄

m+1) ∈ ΠY
+ , ³Ò μ¡μ§´ Î ¥³ Î¥·¥§ L(λ, {P d̄

i }, Qd̄
m+1) ¸μμÉ¢¥É-

¸É¢ÊÕÐ¨° ´¥¶·¨¢μ¤¨³Ò° Y�(g)-³μ¤Ê²Ó.
�´ ²μ£¨Î´Ò³ μ¡· §μ³ ¢ É¥·³¨´ Ì ³´μ£μÎ²¥´μ¢ P δ

i , i ∈ {1, 2, . . . , m, m +
2, . . . , m+n+1} = I\{m+1}, P δ

m+1, Q
δ
m+1 Ëμ·³Ê²¨·Ê¥É¸Ö É¥μ·¥³  μ ±² ¸¸¨-

Ë¨± Í¨¨ ±μ´¥Î´μ³¥·´ÒÌ ´¥¶·¨¢μ¤¨³ÒÌ ¶·¥¤¸É ¢²¥´¨° ±¢ ´Éμ¢μ° ¶¥É²¥¢μ°
¸Ê¶¥· ²£¥¡·Ò Uq(LA(m, n)) (¸³. [18]). ˆ§-§  ´¥¤μ¸É É±  ³¥¸É  ³Ò μ¶Ê¸± ¥³
§¤¥¸Ó ¥¥ Ëμ·³Ê²¨·μ¢±Ê,   É ±¦¥ § ³¥Î ´¨Ö,  ´ ²μ£¨Î´Ò¥ ¶·¨¢¥¤¥´´Ò³ ¢ÒÏ¥
¤²Ö ¸²ÊÎ Ö Ö´£¨ ´´ÒÌ ³μ¤Ê²¥°.

2.2. Š É¥£μ·¨¨ ¨´É¥£·¨·Ê¥³ÒÌ ³μ¤Ê²¥°. Šμ³¶μ§¨Í¨μ´´Ò° ·Ö¤. � ³
¶μÉ·¥¡Ê¥É¸Ö  ´ ²μ£ ¤²Ö Y�(g) ¨ Uq(Lg) ·¥§Ê²ÓÉ É  μ ¸ÊÐ¥¸É¢μ¢ ´¨¨ ±μ³¶μ§¨-
Í¨μ´´μ£μ ·Ö¤  ¢ ± É¥£μ·¨¨ O ¤²Ö  ²£¥¡·Ò Š Í ÄŒÊ¤¨ ĝ.

‹¥³³  2.1
i) �Ê¸ÉÓ U ∈ O(Uq(Lg)) ¨ λ ∈ h∗. ’μ£¤  ¸ÊÐ¥¸É¢Ê¥É Ë¨²ÓÉ· Í¨Ö

Uq(Lg)-³μ¤Ê²¥° 0 = U0 ⊂ . . . ⊂ Ut = U É ± Ö, ÎÉμ ¤²Ö ²Õ¡ÒÌ Uj , j =
1, 2, . . . , t:

 ) ²¨¡μ Uj/Uj−1 = L(λj , {P δ,j
i }, Qδ,j

m+1) ¤²Ö ´¥±μÉμ·μ£μ λj � λj−1,
¡) ²¨¡μ (Uj/Uj−1)μ = 0 ¤²Ö ´¥±μÉμ·μ£μ μ � λ.
�μ²¥¥ Éμ£μ, ¤²Ö ¤ ´´μ£μ μ � λ ¨ (μ, {Pi}, Qm+1) ∈ ΠU

+ ±μ²¨Î¥¸É¢μ · §,

±μ£¤  L(λj , {P δ,j
i }, Qδ,j

m+1) ¶μÖ¢²Ö¥É¸Ö ¢ Uj/Uj1, ´¥ § ¢¨¸¨É μÉ λ ¨ Ë¨²ÓÉ· -

Í¨Ö, § ¤ ´´ Ö É ±¨³ μ¡· §μ³, μ¡μ§´ Î ¥É¸Ö ± ± [U : L(λj , {P δ,j
i }, Qδ,j

m+1)].
ii) �Ê¸ÉÓ V ∈ O(Y�(g)) ¨ λ ∈ h∗. Tμ£¤  ¸ÊÐ¥¸É¢Ê¥É Ë¨²ÓÉ· Í¨Ö Y�(g)-

³μ¤Ê²¥° 0 = V0 ⊂ . . . ⊂ Vt = U É ± Ö, ÎÉμ ¤²Ö ²Õ¡ÒÌ Vj , j = 1, 2, . . . , t:
 ) ²¨¡μ Vj/Vj−1 = L(λj , {P d,j

i }, Qd,j
m+1) ¤²Ö ´¥±μÉμ·μ£μ λj � λj−1,

¡) ²¨¡μ (Vj/Vj−1)μ = 0 ¤²Ö ± ¦¤μ£μ μ � λ.
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�μ²¥¥ Éμ£μ, ¤²Ö ¤ ´´ÒÌ μ � λ ¨ (μ, {Pi}, Qm+1) ∈ ΠY
+ Î¨¸²μ ¢Ìμ¦¤¥-

´¨° L(λj , {P d,j
i }, Qd,j

m+1) ¢ Vj/Vj−1 ´¥ § ¢¨¸¨É μÉ λ ¨ μ¶·¥¤¥²¥´´ Ö É ±¨³

μ¡· §μ³ Ë¨²ÓÉ· Í¨Ö μ¡μ§´ Î ¥É¸Ö Î¥·¥§ [V : L(λj , {P d,j
i }, Qd,j

m+1)].
2.3. �¶·¥¤¥²¥´¨¥ ± É¥£μ·¨° OΠ(Y�(g)) ¨ OΩ(Uq(Lg)). �Ê¸ÉÓ Π ⊂ C Å

É ±μ¥ ¶μ¤³´μ¦¥¸É¢μ, ÎÉμ Π±�/2 ⊂ Π. „ ²¥¥ ³Ò ¡Ê¤¥³ ¨¸¶μ²Ó§μ¢ ÉÓ ¶μ´ÖÉ¨¥
¸Ê¶¥·± É¥£μ·¨¨ (¸³., ´ ¶·¨³¥·, [24]). � ¶μ³´¨³, ¢ ¸Ê¶¥·± É¥£μ·¨¨ μ¡Ñ¥±ÉÒ
¨ ³μ·Ë¨§³Ò Z2-£· ¤Ê¨·μ¢ ´Ò. ‘Ê¶¥·ËÊ´±Éμ· ³¥¦¤Ê ¸Ê¶¥·± É¥£μ·¨Ö³¨ Å
ÔÉμ ËÊ´±Éμ·, ¸μÌ· ´ÖÕÐ¨° Î¥É´μ¸ÉÓ. ‚ ¸²ÊÎ ¥, ±μ£¤  ± É¥£μ·¨Ö ¸É·μ¨É¸Ö ¨§
± É¥£μ·¨¨ ¢¥±Éμ·´ÒÌ ¸Ê¶¥·¶·μ¸É· ´¸É¢, É·¥¡Ê¥É¸Ö É ±¦¥ ²¨´¥°´μ¸ÉÓ ËÊ´±-
Éμ· . „²Ö ¸Ê¶¥·ËÊ´±Éμ·μ¢ F, G : C → D ¸Ê¶¥·¥¸É¥¸É¢¥´´μ¥ ¶·¥μ¡· §μ¢ ´¨¥
η : F ⇒ G Å ÔÉμ ¸¥³¥°¸É¢μ ³μ·Ë¨§³μ¢ ηM = ηM,0̄ + ηM,1̄ : FM → GM

¤²Ö ± ¦¤μ£μ M ∈ ob(C), É ±μ£μ, ÎÉμ ηN,p ◦ Ff = (−1)|f |pGf ◦ ηM,p ¤²Ö ± -
¦¤μ£μ μ¤´μ·μ¤´μ£μ ³μ·Ë¨§³  f : M → N ¢ C ¨ ²Õ¡μ£μ p ∈ Z2. ‡ ³¥É¨³,
ÎÉμ μ¶·¥¤¥²¥´´Ò¥ ¢ÒÏ¥ ± É¥£μ·¨¨ OΠ(Y�(g)) ¨ OΩ(Uq(Lg)) Ö¢²ÖÕÉ¸Ö ³μ-
´μ¨¤ ²Ó´Ò³¨ ¸Ê¶¥·± É¥£μ·¨Ö³¨ (¸³. [24]). Œμ´μ¨¤ ²Ó´ Ö ¸Ê¶¥·± É¥£μ·¨Ö Å
ÔÉμ ¸Ê¶¥·± É¥£μ·¨Ö A, ´ ¤¥²¥´´ Ö ¸Ê¶¥·ËÊ´±Éμ·μ³ −⊗− : A�A → A, ¥¤¨-
´¨Î´Ò³ μ¡Ñ¥±Éμ³ 1 ¨ Î¥É´Ò³¨ ¸Ê¶¥·¥¸É¥¸É¢¥´´Ò³¨ ¨§μ³μ·Ë¨§³ ³¨ a, l, r,
±μÉμ·Ò¥ Ê¤μ¢²¥É¢μ·ÖÕÉ  ±¸¨μ³ ³,  ´ ²μ£¨Î´Ò³  ±¸¨μ³ ³ ¢ ³μ´μ¨¤ ²Ó´μ°
± É¥£μ·¨¨. ’ ±¦¥ ¥¸É¥¸É¢¥´´μ μ¶·¥¤¥²Ö¥É¸Ö ³μ´μ¨¤ ²Ó´Ò° ¸Ê¶¥·ËÊ´±Éμ· ¨
³μ´μ¨¤ ²Ó´μ¥ ¥¸É¥¸É¢¥´´μ¥ ¸Ê¶¥·¶·¥μ¡· §μ¢ ´¨¥,   É ±¦¥ ÉμÎ´Ò° ¨ ¸É·μ£¨°
³μ´μ¨¤ ²Ó´Ò° ¸Ê¶¥·ËÊ´±Éμ·Ò (¸³. [24]). „ ²¥¥ ¶·¨¸É ¢±Ê ®¸Ê¶¥·¯ ³Ò ¡Ê¤¥³
μ¶Ê¸± ÉÓ.

ŒÒ μ¶·¥¤¥²Ö¥³ ± É¥£μ·¨Õ OΠ(Y�(g)) ± ± ¶μ²´ÊÕ ¶μ¤± É¥£μ·¨Õ ± É¥-
£μ·¨¨ O(Y�(g)), cμ¸ÉμÖÐÊÕ ¨§ É ±¨Ì ¶·¥¤¸É ¢²¥´¨° V , ÎÉμ ¤²Ö ± ¦¤μ£μ
(λ, {P d

i }, Qd
m+1) ∈ ΠY

+ , ¤²Ö ±μÉμ·μ£μ [V : L(λ, {P d
i }, Qd

m+1)] �= 0, ±μ·´¨
P d

i , i ∈ I, Qd
m+1 ²¥¦ É ¢ Π. �´ ²μ£¨Î´μ, ¶Ê¸ÉÓ Ω ∈ C∗ Å ¶μ¤³´μ¦¥-

¸É¢μ ¶·μ±μ²μÉμ° ±μ³¶²¥±¸´μ° ¶²μ¸±μ¸É¨ C∗, ¨´¢ ·¨ ´É´μ¥ μÉ´μ¸¨É¥²Ó´μ
Ê³´μ¦¥´¨Ö ´  q±. ŒÒ É ±¦¥ μ¶·¥¤¥²Ö¥³ OΩ(Uq(Lg)) ± ± ¶μ²´ÊÕ ¶μ¤-
± É¥£μ·¨Õ ± É¥£μ·¨¨ O(Uq(Lg)), ¸μ¸ÉμÖÐÊÕ ¨§ É ±¨Ì U , ÎÉμ ¤²Ö ± ¦¤μ£μ
(λ, {P δ

i }, Qδ
m+1) ∈ ΠU

+, ¤²Ö ±μÉμ·μ£μ [U : L(λ, {P δ
i }, Qδ

m+1)] �= 0, ±μ·´¨
¶μ²¨´μ³μ¢ P δ

i , i ∈ I, Qδ
m+1 ²¥¦ É ¢ Ω.

‹¥³³  2.2
i) OΠ(Y�(g)) ¨ OΩ(Uq(Lg)) § ³±´ÊÉÒ μÉ´μ¸¨É¥²Ó´μ μ¶¥· Í¨° ¢§ÖÉ¨Ö

¶·Ö³μ° ¸Ê³³Ò, ¶μ¤μ¡Ñ¥±É , Ë ±Éμ·-μ¡Ñ¥±É  ¨ · ¸Ï¨·¥´¨Ö, É. ¥. Ö¢²ÖÕÉ¸Ö
¶μ¤± É¥£μ·¨Ö³¨ ‘¥··  ± É¥£μ·¨¨ O(Y�(g)) ¨ O(Uq(Lg)).

ii) OΠ(Y�(g)) ¨ OΩ(Uq(Lg)) § ³±´ÊÉÒ μÉ´μ¸¨É¥²Ó´μ μ¶¥· Í¨¨ É¥´§μ·-
´μ£μ ¶·μ¨§¢¥¤¥´¨Ö.

‘Ëμ·³Ê²¨·Ê¥³ £² ¢´Ò° ·¥§Ê²ÓÉ É · ¡μÉÒ.
’¥μ·¥³  2.2. ‘ÊÐ¥¸É¢Ê¥É ÉμÎ´Ò° ¨ ¸É·μ£¨° ³μ´μ¨¤ ²Ó´Ò° ËÊ´±Éμ·

Φ : O
Π(Y�(g)) → O

Ω(Uq(Lg)), (3)

Ö¢²ÖÕÐ¨°¸Ö Ô±¢¨¢ ²¥´É´μ¸ÉÓÕ (¸Ê¶¥·)± É¥£μ·¨°.
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