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1 ˆ´¸É¨ÉÊÉ £· ¢¨É Í¨¨ ¨ ±μ¸³μ²μ£¨¨, �μ¸¸¨°¸±¨° Ê´¨¢¥·¸¨É¥É ¤·Ê¦¡Ò ´ ·μ¤μ¢, Œμ¸±¢ 

2 ‹¨¢ ´¸±¨° Ê´¨¢¥·¸¨É¥É, �¥°·ÊÉ

� ¸¸³ É·¨¢ ÕÉ¸Ö ¶·μ¸É· ´¸É¢  ¸μ ¸¢Ö§´μ¸ÉÓÕ ‚¥°²Ö ¨ ±·ÊÎ¥´¨¥³ ¸¶¥Í¨ ²Ó´μ£μ
¢¨¤ , μ¶·¥¤¥²Ö¥³Ò¥ ¸É·Ê±ÉÊ·μ° Ê¸²μ¢¨° ¤¨ËË¥·¥´Í¨·Ê¥³μ¸É¨ ¢  ²£¥¡·¥ ±μ³¶²¥±¸´ÒÌ
±¢ É¥·´¨μ´μ¢. �É¨ Ê¸²μ¢¨Ö ¸μ¢³¥¸É´Ò ²¨ÏÓ ¶·¨ ¸ ³μ¤Ê ²Ó´μ¸É¨ ±·¨¢¨§´Ò ¸¢Ö§´μ¸É¨.
�μ²Ö Œ ±¸¢¥²²  ¨ SL(2,C) Ÿ´£ ÄŒ¨²²¸ ,  ¸¸μÍ¨¨·Ê¥³Ò¥ ¸ ´¥¶·¨¢μ¤¨³Ò³¨ ±μ³-
¶μ´¥´É ³¨ ¸¢Ö§´μ¸É¨, É ±¦¥ μ± §Ò¢ ÕÉ¸Ö ¸ ³μ¤Ê ²Ó´Ò³¨, É ± ÎÉμ ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥
Ê· ¢´¥´¨Ö ¢Ò¶μ²´ÖÕÉ¸Ö ´  ·¥Ï¥´¨ÖÌ £¥´¥·¨·ÊÕÐ¥° ¸¨¸É¥³Ò. ‘ ¨¸¶μ²Ó§μ¢ ´¨¥³ É¢¨-
¸Éμ·´μ° ¸É·Ê±ÉÊ·Ò ¶μ¸²¥¤´¥° ¶μ²ÊÎ¥´μ ¥¥ μ¡Ð¥¥ ·¥Ï¥´¨¥. �·¨ ÔÉμ³ ¸¨´£Ê²Ö·´μ¥
³´μ¦¥¸É¢μ ¨³¥¥É ¸É·Ê´´ÊÕ (Î ¸É¨Í¥¶μ¤μ¡´ÊÕ) ¸É·Ê±ÉÊ·Ê, ¶μ·μ¦¤ Ö ¸ ³μ¸μ£² ¸μ¢ ´-
´ÊÕ  ²£¥¡· ¨Î¥¸±ÊÕ ¤¨´ ³¨±Ê ¸¨¸É¥³Ò ¸É·Ê´.

We consider spaces with Weyl-type connection and torsion of a special kind, deˇned
by the structure of the differentiability conditions in the algebra of complex quaternions.
These conditions are consistent when only the curvature is self-dual. The Maxwell and
SL(2,C)-YangÄMills ˇelds, associated with the irreducible components of the connec-
tion, turn out to be self-dual as well, so that the corresponding equations are fulˇlled on
the solutions of the generating system. Using the twistor structure of the latter, its gen-
eral solution is exhibited. Singular locus possesses the string-like (particle-like) structure
generating the correlated algebraic dynamics of the string system.

PACS: 02.40.-k; 03.50.-z; 02.10.D

� ¨¡μ²¥¥ μ¡Ð¨° £¥μ³¥É·μ¤¨´ ³¨Î¥¸±¨° ¶μ¤Ìμ¤ ± ¶μ¸É·μ¥´¨Õ ËÊ´¤ ³¥´-
É ²Ó´μ° ¤¨´ ³¨±¨ ¶μ²¥°/Î ¸É¨Í ´  ¶· ±É¨±¥ μ± §Ò¢ ¥É¸Ö ³ ²μ¶·μ¤Ê±É¨¢´Ò³
¢ ¸¨²Ê ± ± μÉ¸ÊÉ¸É¢¨Ö Ö¸´ÒÌ ±·¨É¥·¨¥¢ μÉ¡μ·  ¸ ³μ° £¥μ³¥É·¨¨, É ± ¨ ¶·μ¨§-
¢μ²  ¢Ò¡μ·  ² £· ´¦¨ ´ . ‘ ¤·Ê£μ° ¸Éμ·μ´Ò, ¶μ²μ¦¨¢ ¢ μ¸´μ¢Ê É¥μ·¨¨ ´¥±μ-
Éμ·ÊÕ ¨¸±²ÕÎ¨É¥²Ó´ÊÕ  ²£¥¡· ¨Î¥¸±ÊÕ ¸É·Ê±ÉÊ·Ê, ¢ ¶¥·¢ÊÕ μÎ¥·¥¤Ó ±¢ É¥·-
´¨μ´´μ£μ É¨¶ , ³μ¦´μ ´ ¤¥ÖÉÓ¸Ö ´  μ¤´μ§´ Î´μ¥ μ¶·¥¤¥²¥´¨¥ ¨´¤ÊÍ¨·Ê¥³μ°
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¥° £¥μ³¥É·¨¨ ¶·μ¸É· ´¸É¢ -¢·¥³¥´¨,   É ±¦¥ ´  ¢Ò¢μ¤ Ê· ¢´¥´¨° ËÊ´¤ ³¥´-
É ²Ó´ÒÌ ®±¢ É¥·´¨μ´´ÒÌ¯ ¶μ²¥° Éμ²Ó±μ ¨§ ¢´ÊÉ·¥´´¨Ì ¸¢μ°¸É¢ ¶¥·¢¨Î´μ°
 ²£¥¡·Ò.

’ ±μ° ¶μ¤Ìμ¤, ¶·¥¤²μ¦¥´´Ò° ¢ [1,2] (¸¸Ò²±¨ ´  ¡μ²¥¥ ¶μ§¤´¨¥ · ¡μÉÒ ¸³.
¢ [3]), μ¸´μ¢ ´ ´  Ëμ·³Ê²¨·μ¢±¥ Ê¸²μ¢¨° ¤¨ËË¥·¥´Í¨·Ê¥³μ¸É¨ ËÊ´±Í¨°  ²-
£¥¡· ¨Î¥¸±μ£μ (A)-¶¥·¥³¥´´μ£μ, μ¡μ¡Ð ÕÐ¨Ì ¨§¢¥¸É´Ò¥ ¢ ±μ³¶²¥±¸´μ³  ´ -
²¨§¥ Ê¸²μ¢¨Ö ŠμÏ¨Ä�¨³ ´  ´  ¸²ÊÎ °  ¸¸μÍ¨ É¨¢´μ°, ´μ ´¥±μ³³ÊÉ É¨¢´μ°
 ²£¥¡·Ò A. ’ ±¨¥ Ê¸²μ¢¨Ö Ëμ·³Ê²¨·ÊÕÉ¸Ö ¢ ¨´¢ ·¨ ´É´μ³, μÉ´μ¸¨É¥²Ó´μ
Ê³´μ¦¥´¨Ö (·) ¢  ²£¥¡·¥ A, ¡¥¸±μ³¶μ´¥´É´μ³ ¢¨¤¥

dF = Φ · dZ · Ψ, (1)

£¤¥ F = F (Z) ∈ A Å A-§´ Î´ Ö ËÊ´±Í¨Ö ¶¥·¥³¥´´μ£μ Z ∈ A; Φ = Φ(Z),
Ψ = Ψ(Z) Å ¢¸¶μ³μ£ É¥²Ó´Ò¥ A-§´ Î´Ò¥ ËÊ´±Í¨¨ (®¶μ²Ê¶·μ¨§¢μ¤´Ò¥¯
μ¸´μ¢´μ° ËÊ´±Í¨¨ F (Z)); dF Å ²¨´¥°´ Ö Î ¸ÉÓ ¶·¨· Ð¥´¨Ö (¤¨ËË¥·¥´-
Í¨ ²) F (Z), μÉ¢¥Î ÕÐ¥£μ ¶·¨· Ð¥´¨Õ  ·£Ê³¥´É  dZ.

‚ ± Î¥¸É¢¥ ® ²£¥¡·Ò ¶·μ¸É· ´¸É¢ -¢·¥³¥´¨¯ A ¢ ¶·¥¤Ò¤ÊÐ¨Ì · ¡μÉ Ì
¨¸¶μ²Ó§μ¢ ² ¸Ó  ²£¥¡·  ±μ³¶²¥±¸´ÒÌ ±¢ É¥·´¨μ´μ¢ (¡¨±¢ É¥·´¨μ´μ¢) B, ¨§μ-
³μ·Ë´ Ö ¶μ²´μ° ³ É·¨Î´μ° 2 × 2  ²£¥¡·¥ ´ ¤ C. �·¨ ÔÉμ³, μ¤´ ±μ, 4C ±μ-
μ·¤¨´ É´μ¥ ¶·μ¸É· ´¸É¢μ B ·¥¤ÊÍ¨·μ¢ ²μ¸Ó ± ¶μ¤¶·μ¸É· ´¸É¢Ê M Ô·³¨Éμ¢ÒÌ
³ É·¨Í Z �→ X = X+ ¸ ³¥É·¨±μ° Œ¨´±μ¢¸±μ£μ, É ± ÎÉμ ¢¸Ö ±μ´¸É·Ê±Í¨Ö μ± -
§Ò¢ ¥É¸Ö ²μ·¥´Í-¨´¢ ·¨ ´É´μ°. ‘ ³¨ Ë¨§¨Î¥¸±¨¥ ¶μ²Ö,  ¸¸μÍ¨¨·Ê¥³Ò¥ ¸ ¤¨Ë-
Ë¥·¥´Í¨·Ê¥³Ò³¨ B-ËÊ´±Í¨Ö³¨, μ¸É ÕÉ¸Ö ¶·¨ ÔÉμ³ C-§´ Î´Ò³¨. Š·μ³¥ Éμ£μ,
μ¸´μ¢´μ° ±² ¸¸ ·¥Ï¥´¨° (1) μÉ¢¥Î ¥É [2] ¸²ÊÎ Õ · ¢¥´¸É¢  Ψ(Z) = F (Z)
(²¨¡μ Φ(Z) = F (Z)), É ± ÎÉμ μ±μ´Î É¥²Ó´μ Ê¸²μ¢¨Ö B-¤¨ËË¥·¥´Í¨·Ê¥³μ¸É¨,
¨£· ÕÐ¨¥ ·μ²Ó ¶¥·¢¨Î´ÒÌ Ê· ¢´¥´¨° ¶μ²Ö, ¶·¨´¨³ ÕÉ ¢¨¤

dF = Φ · dX · F. (2)

‚ ´¥É·¨¢¨ ²Ó´μ³ ¸²ÊÎ ¥ B-ËÊ´±Í¨° (³ É·¨Í) ¸ detF = 0, · §² £ Ö (2) ¶μ
¸Éμ²¡Í ³, ¶μ²ÊÎ¨³ É ± ´ §Ò¢ ¥³ÊÕ £¥´¥·¨·ÊÕÐÊÕ ¸¨¸É¥³Ê Ê· ¢´¥´¨° (ƒ‘“)

dξ = Φ dX ξ (3)

¤²Ö 2-¸¶¨´μ·´μ£μ ξ = {ξA(X)} ¨ 4-¢¥±Éμ·´μ£μ Φ = {ΦAA′(X)} ¶μ²¥°. ‡¤¥¸Ó
A, B, . . . , A′, B′ . . . = 0, 1, ¨ §´ ± B-(³ É·¨Î´μ£μ) Ê³´μ¦¥´¨Ö μ¶ÊÐ¥´.

ˆ³¥´´μ Î¨¸Éμ  ²£¥¡· ¨Î¥¸± Ö ¶μ ¶·¨·μ¤¥ ¸¨¸É¥³  Ê· ¢´¥´¨° (3) ¨ ¨¸-
¶μ²Ó§μ¢ ² ¸Ó ¤²Ö ¶μ¸É·μ¥´¨Ö  ²£¥¡·μ¤¨´ ³¨±¨ Å ¤¨´ ³¨±¨ ¶μ²¥° ¨ ¸μμÉ-
¢¥É¸É¢ÊÕÐ¨Ì ¨³ ¸¨´£Ê²Ö·´μ¸É¥° Å Î ¸É¨Í¥¶μ¤μ¡´ÒÌ μ¡· §μ¢ ´¨°. �·¨¢¥¤¥³
´¨¦¥ ·Ö¤ ´ ¨¡μ²¥¥ ¢ ¦´ÒÌ ¸¢μ°¸É¢ ¨ ¸²¥¤¸É¢¨° ¸¨¸É¥³Ò (3), μÉ¸Ò² Ö §  ¤μ-
± § É¥²Ó¸É¢ ³¨ ± · ¡μÉ ³  ¢Éμ·μ¢ (¸³. ¸¸Ò²±¨ ¢ [3]).

ˆ¸±²ÕÎ¥´¨¥³ ¶μ²Ö Φ(X) ƒ‘“ ¸¢μ¤¨É¸Ö ± ¸¨¸É¥³¥ Ê· ¢´¥´¨° ¡¥¸¸¤¢¨£μ-
¢ÒÌ ¨§μÉ·μ¶´ÒÌ ±μ´£·Ê¥´Í¨° (	ˆŠ) ξA′

∂AA′ξC = 0. �´ ²μ£¨Î´μ Ê· ¢´¥´¨Ö³
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	ˆŠ ¶μ²ÊÎ¥´μ μ¡Ð¥¥ ·¥Ï¥´¨¥ ¨¸Ìμ¤´μ° ƒ‘“ ¢ ¢¨¤¥

Π(C)(ξA′
, τA) = Π(C)(ξA′

, XAA′ξA′
) = 0, C = 1, 2, (4)

£¤¥ Π(C) Å ¶ ·  ¶·μ¨§¢μ²Ó´ÒÌ ( ´ ²¨É¨Î¥¸±¨Ì) ËÊ´±Í¨° É¢¨¸Éμ·´μ£μ  ·£Ê-
³¥´É  ¸ Î¥ÉÒ·Ó³Ö ±μ³¶²¥±¸´Ò³¨ (¸¶¨´μ·´Ò³¨) ±μ³¶μ´¥´É ³¨, ¸¢Ö§ ´´Ò³¨
¸μμÉ´μÏ¥´¨¥³ É¢¨¸Éμ·´μ° ¨´Í¨¤¥´É´μ¸É¨ τA = XAA′ξA′

. ‚ ± ¦¤μ° ÉμÎ±¥
X ∈ M, · §·¥Ï Ö ¸¨¸É¥³Ê (4) μÉ´μ¸¨É¥²Ó´μ ξA′

, ¶·¨Ìμ¤¨³ ± (¢μμ¡Ð¥ £μ-
¢μ·Ö, ³´μ£μ§´ Î´μ³Ê) 2-¸¶¨´μ·´μ³Ê ¶μ²Õ ξ(X), ± ¦¤ Ö ´¥¶·¥·Ò¢´ Ö ¢¥É¢Ó
±μÉμ·μ£μ Ê¤μ¢²¥É¢μ·Ö¥É ¸· §Ê μ¡μ¨³ ËÊ´¤ ³¥´É ²Ó´Ò³ ·¥²ÖÉ¨¢¨¸É¸±¨³ Ê· ¢-
´¥´¨Ö³ Å ±μ³¶²¥±¸´μ£μ Ô°±μ´ ²  ∂AA′ξC∂AA′

ξC = 0 (¤²Ö ± ¦¤μ° ±μ³¶μ-
´¥´ÉÒ ¸¶¨´μ· ) ¨ ¢μ²´μ¢μ³Ê Ê· ¢´¥´¨Õ �G = 0 (¤²Ö μÉ´μÏ¥´¨Ö ±μ³¶μ´¥´É
G := ξ1/ξ0). ‡ ³¥É¨³, ÎÉμ (4) ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° ¨´¢ ·¨ ´É´μ¥ μ¡μ¡Ð¥´¨¥
É ± ´ §Ò¢ ¥³μ° É¥μ·¥³Ò Š¥··  ¤²Ö μ¶¨¸ ´¨Ö 	ˆŠ.

—Éμ ± ¸ ¥É¸Ö ¶μ²Ö Φ(X), Éμ μ´μ ¶μ ¸ÊÐ¥¸É¢Ê Ö¢²Ö¥É¸Ö ± ²¨¡·μ¢μÎ´Ò³,
É ± ± ± ƒ‘“ Ëμ·³¨´¢ ·¨ ´É´μ ¶·¨ ¶·¥μ¡· §μ¢ ´¨ÖÌ ¢¨¤ 

ξ �→ αξ, ΦAA′ �→ ΦAA′ − ∂AA′α, (5)

£¤¥ ± ²¨¡·μ¢μÎ´Ò° ¶ · ³¥É· α = α(ξ, Xξ) § ¢¨¸¨É μÉ X ²¨ÏÓ Î¥·¥§ ±μ³-
¶μ´¥´ÉÒ ¶·¥μ¡· §Ê¥³μ£μ É¢¨¸Éμ·  W = {ξ, Xξ} (É ± ´ §Ò¢ ¥³ Ö ®¸² ¡ Ö¯
± ²¨¡·μ¢μÎ´ Ö ¨´¢ ·¨ ´É´μ¸ÉÓ [4]).

	μ²¥¥ Éμ£μ, ¨§ Ê¸²μ¢¨° ¸μ¢³¥¸É´μ¸É¨ ¶¥·¥μ¶·¥¤¥²¥´´μ° ƒ‘“ (3) ddξ =
0 = Rξ, R := (ΦdXΦ) ∧ dX ¸²¥¤Ê¥É ¸ ³μ¤Ê ²Ó´μ¸ÉÓ 2-Ëμ·³Ò ±·¨¢¨§´Ò
ÔËË¥±É¨¢´μ° ¸¢Ö§´μ¸É¨ Ω := ΦdX ´  ·¥Ï¥´¨ÖÌ ƒ‘“ (É ± ´ §Ò¢ ¥³ Ö ®¸² -
¡ Ö¯ ¸ ³μ¤Ê ²Ó´μ¸ÉÓ [4]). �·¨ ÔÉμ³ Ê¦¥ ´  Ëμ´¥ ¶·μ¸É· ´¸É¢  c ³¥É·¨±μ°
Œ¨´±μ¢¸±μ£μ ¸¢Ö§´μ¸ÉÓ Ω μ¡² ¤ ¥É ´¥³¥É·¨Î´μ¸ÉÓÕ (¢¥°²¥¢¸±μ£μ É¨¶ ) ¨ ¸¶¥-
Í¨ ²Ó´μ£μ ¢¨¤  ±·ÊÎ¥´¨¥³ [4]. C ³¨ ¦¥ Ê· ¢´¥´¨Ö ƒ‘“ (¢ Ëμ·³¥ (2)) ³μ¦´μ
· ¸¸³ É·¨¢ ÉÓ ± ± Ê· ¢´¥´¨Ö ±μ¢ ·¨ ´É´μ-¶μ¸ÉμÖ´´ÒÌ ¶μ²¥° ¢ ¸μμÉ¢¥É¸É¢Ê-
ÕÐ¥³ ¶·μ¸É· ´¸É¢¥ ¸μ ¸¢Ö§´μ¸ÉÓÕ ‚¥°²ÖÄŠ ·É ´  [2], dF = ΩF . ‡ ³¥É¨³,
ÎÉμ ¢μμ¡Ð¥ ±μ¢ ·¨ ´É´μ-¶μ¸ÉμÖ´´Ò¥ ¶μ²Ö ¢ · §²¨Î´ÒÌ É¨¶ Ì ¶·μ¸É· ´¸É¢
 ËË¨´´μ° ¸¢Ö§´μ¸É¨ ‚¥°²ÖÄŠ ·É ´  ³μ£ÊÉ ¨¸¶μ²Ó§μ¢ ÉÓ¸Ö ¤²Ö ¨´É¥·¥¸´ÒÌ
£¥μ³¥É·¨Î¥¸±¨Ì ¨´É¥·¶·¥É Í¨° Ô²¥±É·μ³ £´¥É¨§³  [5]).

Š ± ¸²¥¤¸É¢¨¥ ¸ ³μ¤Ê ²Ó´μ¸É¨ ±·¨¢¨§´Ò GL(2, C) ¸¢Ö§´μ¸É¨ Ω ´  ·¥Ï¥-
´¨ÖÌ ƒ‘“ ¢Ò¶μ²´ÖÕÉ¸Ö Ê· ¢´¥´¨Ö ¢ ±ÊÊ³´ÒÌ ± ²¨¡·μ¢μÎ´ÒÌ ¶μ²¥°: Ê· ¢´¥-
´¨Ö Œ ±¸¢¥²²  ¤²Ö ¸²¥¤μ¢μ° ¨ SL(2, C) Ÿ´£ ÄŒ¨²²¸  ¤²Ö ¡¥¸¸²¥¤μ¢μ° Î ¸É¥°
±·¨¢¨§´Ò. �·¨ ÔÉμ³  ¸¸μÍ¨¨·μ¢ ´´Ò¥ Ô²¥±É·μ³ £´¨É´μ¥ ¨ Ö´£-³¨²²¸μ¢¸±μ¥
¶μ²Ö ¸¨´£Ê²Ö·´Ò ¢ ÉμÎ± Ì

P := det
∥
∥
∥
∥

dΠC

dξA′

∥
∥
∥
∥

= 0, (6)

μÉ¢¥Î ÕÐ¨Ì ±· É´Ò³ ±μ·´Ö³ Ê· ¢´¥´¨° (4) ¤²Ö ¸¶¨´μ·  ξA′
. ‚ ¸²ÊÎ ¥,

±μ£¤  ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ ¸¨´£Ê²Ö·´Ò¥ ¶μ¤³´μ¦¥¸É¢  μ£· ´¨Î¥´Ò ¢ 3-³¥·´μ³
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¶·μ¸É· ´¸É¢¥, μ´¨ ³μ£ÊÉ · ¸¸³ É·¨¢ ÉÓ¸Ö ¢ ± Î¥¸É¢¥ Î ¸É¨Í¥¶μ¤μ¡´ÒÌ μ¡· -
§μ¢ ´¨°, ¨³¥ÕÐ¨Ì ¤ ¦¥ ´¥±μÉμ·Ò¥ ¸¢μ°¸É¢  ±¢ ´Éμ¢ÒÌ Î ¸É¨Í. � ¶·¨³¥·,
Ô²¥±É·¨Î¥¸±¨° § ·Ö¤ ±· É¥´ ³¨´¨³ ²Ó´μ³Ê (®Ô²¥³¥´É ·´μ³Ê¯) Å § ·Ö¤Ê ¸¨´-
£Ê²Ö·´μ£μ ±μ²ÓÍ  Š¥·· Ä�ÓÕ³¥´ . �¡´ ·Ê¦¥´Ò É ±¦¥ ·¥Ï¥´¨Ö ¸ Ô²¥±É·¨Î¥-
¸±¨ ´¥°É· ²Ó´Ò³¨ ¸¨´£Ê²Ö·´μ¸ÉÖ³¨.

ˆ§ ¸¨¸É¥³Ò (4), (6) ¶·¨ ÔÉμ³ ¸²¥¤Ê¥É, ÎÉμ ¢ ¸¨ÉÊ Í¨¨ μ¡Ð¥£μ ¢¨¤  É ±¨¥
μ¡· §μ¢ ´¨Ö ¨³¥ÕÉ Ì · ±É¥· § ³±´ÊÉÒÌ ¸É·Ê´. ’ ±¨³ μ¡· §μ³, ¸¨¸É¥³   ²£¥-
¡· ¨Î¥¸±¨Ì Ê· ¢´¥´¨° (4), (6), ¸²¥¤ÊÕÐ Ö ¨§ ƒ‘“, μ¶·¥¤¥²Ö¥É ´¥É·¨¢¨ ²Ó´ÊÕ
 ²£¥¡· ¨Î¥¸±ÊÕ ¤¨´ ³¨±Ê ¸¨¸É¥³Ò § ³±´ÊÉÒÌ ¸É·Ê´ ´  M.

‚ Î ¸É´μ³ ¸²ÊÎ ¥ É ± Ö ¸¨¸É¥³  ¢Ò·μ¦¤ ¥É¸Ö ¢ ³´μ¦¥¸É¢μ ÉμÎ¥Î´ÒÌ ¸¨´-
£Ê²Ö·´μ¸É¥° ´  ¥¤¨´μ° Œ¨·μ¢μ° ²¨´¨¨, ¢ ¤ÊÌ¥ ¨§¢¥¸É´μ° ±μ´Í¥¶Í¨¨ ®μ¤´μ-
Ô²¥±É·μ´´μ° ‚¸¥²¥´´μ°¯ “¨²¥· Ä”¥°´³ ´ . ’ ± Ö ±μ²²¥±É¨¢´ Ö  ²£¥¡· ¨Î¥-
¸± Ö ¤¨´ ³¨±  ¶μ¤·μ¡´μ · ¸¸³μÉ·¥´  ¢ [6] ¨, ¶μ ±· °´¥° ³¥·¥ ¢ ¸²ÊÎ ¥ ¶·μ¨§-
¢μ²Ó´μ° ¶μ²¨´μ³¨ ²Ó´μ° ³¨·μ¢μ° ²¨´¨¨, μ± §Ò¢ ¥É¸Ö ±μ´¸¥·¢ É¨¢´μ° Å ¢Ò-
¶μ²´Ö¥É¸Ö ´ ¡μ· ²μ·¥´Í-¨´¢ ·¨ ´É´ÒÌ § ±μ´μ¢ ¸μÌ· ´¥´¨Ö. ˆ³¥ÕÉ¸Ö É ±¦¥
¤·Ê£¨¥ Ê´¨¢¥·¸ ²Ó´Ò¥ ¨ Ë¨§¨Î¥¸±¨ ¨´É¥·¥¸´Ò¥ ¸¢μ°¸É¢  ¤¨´ ³¨±¨ ±μ·´¥° ¨¸-
Ìμ¤´μ°  ²£¥¡· ¨Î¥¸±μ° ¸¨¸É¥³Ò, ¢ Éμ³ Î¨¸²¥ ¨Ì ( ¸¨³¶ÉμÉ¨Î¥¸±μ¥) ¸²¨Ö´¨¥
¨ ±² ¸É¥·¨§ Í¨Ö. 	μ²¥¥ ¸²μ¦´Ò° μ¡Ð¨° ¸²ÊÎ ° ¸É·Ê´´μ°  ²£¥¡·μ¤¨´ ³¨±¨
¥Ð¥ ¶·¥¤¸Éμ¨É ¨§ÊÎ¨ÉÓ.
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