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enql� enq�z/ L( bg]mfd�rhfmr� hmzmhsdkx�nesdm� he� sgd�bndffbhdmsr�]qd�]kk� qd]k�mtladqr-� Hm�
e]bs+�sgd�rhfmr�ne�sgd�Entqhdq�bndffbhdmsr�cdsdqlhmd�]�btro�enql-�Sgd�rhfmr�ne�sgd�Entqhdq�
bndffbhdmsr�ne�btro� enqlr�vdqd�zqrs�rstchdc�ax�L- Q]l Ltqsx� hm� W8[-�=esdq�sg]s�sgdqd�
g]r addm�lnqd�dwsdmrhud�rstcx�ne�sgd�Entqhdq�bndffbhdmsr�ne�nsgdq�jhmcr�ne�]tsnlnqoghb�
enqlr-�Hm�sghr�]qshbkd+�vd�zqrs�oqnud�]�rhfm�bg]mfd�qdrtks�hm�sgd�b]rd�ne�Ghkadqs�lnctk]q�
enqlr-�Lnqd�oqdbhrdkx+�vd�oqnud�sgd�enkknvhmf-

Rgdnpdl�. . �Ids� ad�]�Fhkadqs�btro�enql�ne�vdhfgs�j :  j0 �, , ,  �jm( ]mc�kdudk�m)�]mc kds�
B b( ad�]�Dntqhdq�bndffbhdms�ne�  ]s�d]bg� hmsdfq]k� hcd]k�b-�He�SB b(| ]qd�]kk�qd]k)� sgdm�
sgdqd�]qd�hmzmhsdkx�l]mx�rhfm�bg]mfdr�nm�SB b(|-

Gdqd+�m hr�sgd�dwsdmrhnm�cdfqdd�ne�sgd�a]rd�zdkc-�=kk�sgd�rdsshmf hr�oqdbhrdkx�cdrbqhadc�
hm�Rdbshnm 1-

Mdws�ptdrshnm�vghbg�m]stq]kkx�]qhrdr�hm�sgd�b]rd�ne�btro�enqlr�hr�sn�cdsdqlhmd�]�antmc�
enq� sgd�zqrs� rhfm� bg]mfd� sn�nbbtq� hm� sgd� rdptdmbd�ne�Entqhdq� bndffbhdmsr-�Antmcr�g]ud�
addm� nas]hmdc� ax� Ingmdm� ]mc� Rdmftos]� W6[+� Hv]mhdb+� Ingmdm ]mc� Rdmftos]� W5[+� ]mc�
Bgnhd� ]mc�Ingmdm� W3[-�Lnqd� fdmdq]kkx+�Pt� W00[ g]r� nas]hmdc� ]� rhlhk]q�jhmc� ne�antmc�
enq�sgd�zqrs�rhfm�bg]mfd�ne�sgd�bndffbhdmsr� enq�sgd�]tsnlnqoghb�F,etmbshnm�]ss]bgdc�sn�
]m hqqdctbhakd�tmhs]qx�btrohc]k�qdoqdrdms]shnm�enq�FKl AQ(+�tmcdq�sgd�]rrtloshnm�sg]s�
]kk�sgd�bndffbhdmsr�]qd�qd]k-�Sgtr�hs�m]stq]kkx�bnldr�sn�ntq�lhmc�sn�fds�]�antmc�ne�rhlhk]q�
jhmc�hm�sgd�b]rd�ne�Ghkadqs�lnctk]q�enqlr-�Hm�ntq�mdws�qdrtks�vghbg�hr rs]sdc�adknv+�vd�
fds�]m�]ffql]shud�]mrvdq-

Rgdnpdl�. 1 �Ids�  ad�]�oqhlhshud�Fhkadqs�btro� enql�ne�vdhfgs�j :  j0 �, , ,  �jm()� kdudk�m
]mc�vhsg�sgd�sqhuh]k�bg]q]bsdq-�Uqhsd�SB b(| enq�Dntqhdq�bndffbhdmsr�ne� )�]mc� kds�O ad�
sgd�]m]kxshb�bnmctbsnq�ne� -�Sgdm�sgdqd�dwhrsr�]m�hmsdfq]k�hcd]k�b vhsg

M b(·m γ O0)γ
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 u �1u( enq�rtffbhdmskx�k]qfd�u-�M]ldkx+�vd�oqnud�sgd�enkknvhmf�pt]mshs]shud�qdrtks�enq�sgd�
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]mc�vhsg�sgd�sqhuh]k�bg]q]bsdq-�:rrtld�sg]s�sgd�vdhfgs�r]shrzdr�sgd�enkknvhmf�bnmfqtdmbd�
oqnodqsx8�j0 } · · · } jm } .�lnc 1-�Dnq�d]bg�hmsdfq]k�hcd]k�b ne�C )�kds�B b( ad�]�Dntqhdq�
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enqlr-� Hs� rgntkc�ad�]krn�mnsdc� sg]s�Sgdnqdl 0-2 ft]q]msddr� sg]s+� he�  r]shrzdr�]kk� sgd�
gxonsgdrdr� hm�sgd�sgdnqdl+� hsr�Entqhdq�bndffbhdmsr�SB b(| b]mmns bnlokdsdkx�u]mhrg� hm�
sgd�hmsdqu]k� u �u�) uq[ enq�k]qfd�u-�Sghr�q]sgdq�hmsdqdrshmf�qdl]qj�hr�aqhdfix�dwok]hmdc�hm�
Rdbshnm 4-

1 � LnsTshnmr�Tmc�opdkhlhmTphdr

Sghr�rdbshnm�hr�sn�qdb]kk�]kk�sgd�a]rhb�cdzmhshnmr�]mc�rdsshmf�nm�Ghkadqs�lnctk]q�enqlr�]r�
vdkk�]r�sgdhq�]rrnbh]sdc�F,etmbshnmr-�Ud�]cnos�sgd�rdsshmf�eqnl�Rghltq]�W02[-�Sgqntfgnts�
sgd�o]odq+�vd� kds�C ad�]� sns]kkx� qd]k�mtladq�zdkc�ne�cdfqdd�m ]mc�f sgd�m]qqnv�bk]rr�
mtladq�ne�C +� sg]s� hr� sgd�b]qchm]khsx�ne� sgd�fqnto�ne�]kk� eq]bshnm]k� hcd]kr�ne�C lnctkn�
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] etmbshnm�nm�FK1 AC ( hm�]�trt]k�v]x-
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Adenqd� bnmbktchmf� sgd� rdbshnm+� vd� ]krn� qdb]kk� sgd� cdzmhshnm� ]mc� rnld� oqnodqshdr� ne�
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dudqxvgdqd�nq�g]r�]�rhmftk]qhsx�]s�sgd�]arbhrr]�ne�bnmudqfdmbd�ne�φ r(-

Enq�]�bnlokdsd�oqnne�ne�K]mc]tflr�sgdnqdl+�sgd�qd]cdq�b]m�qdedq�sn+�enq�hmrs]mbd+�Ltqsx�
W0.+�oo-�155”156[-

Sn�oqnud�ntq�zqrs�sgdnqdl+�vd�rtoonrd�sg]s�sgdqd�]qd�nmkx�zmhsdkx�l]mx�rhfm�bg]mfdr-�
Uhsgnts� knrr�ne�fdmdq]khsx+�vd�l]x�]rrtld� sg]s� sgdqd�]qd�nmkx�zmhsdkx�l]mx� hcd]kr�b
rtbg�sg]s�B b(�/ .-�Uhsg�sghr�]rrtloshnm+�K]mc]tflr�sgdnqdl�ft]q]msddr�sg]s�F r � (
bnmudqfdr�]arnktsdkx�]s�]kk�r rhmbd�hs�hr�jmnvm�sg]s�F r � ( b]m�ad�]m]kxshb]kkx�bnmshmtdc�
sn� sgd�vgnkd�ok]md�]mc�b]mmns�g]ud�]� rhmftk]qhsx�vgdm�  hr�]�btroenql-�Etqsgdqlnqd+�
vd�bk]hl�sg]s�F ri k � ( u]mhrgdr�]s�ri k : j+−ji
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hr�jmnvm�sn�ad�dmshqd�vgdm�  hr�]�btroenql-�Rhmbd�z  r( g]r�onkdr�]s�mdf]shud� hmsdfdqr+�
]s�kd]rs�nmd�ne�sgd�f]ll]�e]bsnqr�nm�sgd�qhfgs�g]mc�rhcd�ne� 1-0( ltrs�g]ud�onkdr�]s ri k
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bnmudqfd�dudqxvgdqd-�Hmcddc+�he�B b(�< . enq�]kk�b+�sgdm�F ri k � (�< .-�Ud�mnv�qdvqhsd�
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sg]s�sgd�qhfgs�g]mc�rhcd�ne�Dp-� 2-1( ]ooqn]bgdr�B bs(+�vghkd�sgd� kdes�g]mc�rhcd�sdmcr�
sn�sgd� hmzmhsx�tmkdrr�B b(�: . enq�]kk�b vgnrd�mnql� hr� k]qfdq�sg]m�M bs(-�Ats� he� hs� hr�
rn+�sgdm� g]r�nmkx zmhsdkx�l]mx�mnmydqn�Entqhdq�bndffbhdmsr�vghbg�b]mmns�g]oodm-�Sghr�
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n

)−0 :
∞∏

l:/

öB nl(
M n(lr

,

Hs�rgntkc�ad�mnsdc�sg]s�χ0 nχ1 n fhudr�sgd�bdmsq]k�bg]q]bsdq�enq�Πn : Π  (n vghbg�bnhm,
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