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h[eZklv ),( ∞−∞∈x : ( )ββ −= )(1)(
)(

tFtrF
dt

tdF
� Ijb 1=α ihemqZ_f 2=β .
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agZq_gbyfb ihembgl_jd\Zjlbevghc rbjhlu� Ijhba\h^gZy hl F(t) �agZq_gb_
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aZ\bkbfhklv ^ey 3=β �]^_ jZkoh`^_gb_ gZb[hevr__ ^ey kjZ\gb\Z_fuo

lj_o iZj� [m^_l khhl\_lkl\h\Zlv aZ\bkbfhklb k g_kdhevdh [hevrbf agZq_-
gb_f α� q_f ij_^ibku\Z_fh_ agZq_gb_ 5,0=α � Kms_kl\mxsZy l_kgZy

k\yav f_`^m f_`^m ijhp_kkZfb� ijhl_dZxsbfb \ khhl\_lkl\bb k jZkij_-
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jh\ZgZ \ l_jfbgZo w\hexpbb fZl_jbb hl ]Zmkkh\uo ijbjh^guo kbkl_f d

g_]Zmkkh\uf khpbZevguf q_j_a ijhf_`mlhqgu_ [bheh]bq_kdb_ kbkl_fu b

^Zevg_cr__ jZa\blb_ \k_ [he__ l\hjq_kdbo \b^h\ q_eh\_q_kdhc ^_yl_evgh-
klb >�� k� ���@� K jhklhf l\hjq_kdh]h gZiheg_gby \b^Z q_eh\_q_kdhc ^_y-
l_evghklb mf_gvrZ_lky iZjZf_lj jZkij_^_e_gby PbinZ�IZj_lh α >lZf `_@,

qlh \ khhl\_lkl\bb k nhjfmehc
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+=β 1
1 \_^_l d m\_ebq_gbx β� AgZq_gb_

0=β k\hckl\_ggh jZa\blbx g_`b\hc fZl_jbb� Kbkl_fZ \_^_l k_[y dZd

_^bguc we_f_gl� k\yav \ kbkl_f_ _^bgkl\_ggZy �kbkl_fZ aZfdgmlZ gZ kZfh_

k_[y�� Ijb 1=β bf__f ]Zmkkh\m kbkl_fm �α hq_gv \_ebdh� \ ij_^_e_

∞=α �� qlh khhl\_lkl\m_l ]Zmkkh\m g_pbinh\hfm jZkij_^_e_gbx >�� k�

���@� gZijbf_j eh]bkl_� Dhebq_kl\h k\ya_c \ kbkl_f_ kh\iZ^Z_l k

dhebq_kl\hf we_f_glh\ kbkl_fu N� l�_� dZ`^uc we_f_gl aZfdgml gZ kZfh_

k_[y� K\yab f_`^m we_f_glZfb hlkmlkl\mxl� Ijb 2=β dhebq_kl\h k\ya_c \

kbkl_f_ jZ\gh
2N � l�_� ^\mklhjhgg_c k\yavx k\yaZgu \k_ \hafh`gu_ \ kbk-

l_f_ iZju� JZa\blb_ \ kbkl_f_ hkms_kl\ey_lky kh]eZkgh nmgdpbb jZkij_-
^_e_gby Dhrb beb [ebadhfm d g_fm� Ijb 3=β kbkl_fZ hljZ`Z_lky \ dZ`-
^hf ba k\hbo we_f_glh\� l�_� dZ`^uc we_f_gl ih^h[_g \k_c kbkl_f_� ©<

dZ`^hc dZie_ \h^u hljZ`Z_lky hd_Zgª� ©O\hkluª jZkij_^_e_gby _s_ [he__

^ebggu_� q_f ©o\hkluª jZkij_^_e_gby Dhrb� K ^Zevg_crbf jhklhf β dh-
ebq_kl\h k\ya_c khklZ\ey_l

βN � kbkl_fZ \k_ [he__ njZdlZebabjm_lky�
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>jh[guf agZq_gbyf β khhl\_lkl\mxl ijhf_`mlhqgu_ \ZjbZglu� JZkkfhl-
jbf ijbf_j k 21 <β< � NjZdlZevghklv hlkmlkl\m_l� dZ`^uc we_f_gl bf__l

NN <−β 1 k\ya_c� l�_� we_f_gl k\yaZg g_ k dZ`^uf ba N we_f_glh\ kbkl_fu�

<aZf_g ^_l_jfbgbjh\Zgguo k\ya_c �kemqZc ijb 2=β � \uklmiZxl \_jhyl-
ghklgu_� K \_jhylghklvx 11 =q j_Zebam_lky ebrv k\yav gZ kZfh_ k_[y� \k_

we_f_glu �\dexqZy jZkkfZljb\Z_fuc� jZg`bjmxlky ih \_jhylghklb mklZ-
gh\e_gby k\yab qn �aZ\bkys_c� gZijbf_j� hl ijhkljZgkl\_ggh]h jZkiheh-
`_gby we_f_glh\� hl � ^h fbgbfZevghc� ]^_ n ± jZg] we_f_glZ �hl � ^h N).
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1
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emqZ_f h^gh ba \hafh`guo ijb[eb`_gguo j_r_gbc β−
−β=
2

1

n
qn � lhqghklv

dhlhjh]h \hajZklZ_l k jhklhf n.

AZdexqZy� ^_eZ_f \u\h^� qlh oZjZdl_j ^bgZfbq_kdbo ijhp_kkh\ \ kbkl_f_

hij_^_ey_lky jZaf_jghklvx k\ya_c� jZkij_^_e_gb_f \_jhylghkl_c mklZ-
gh\e_gby k\ya_c f_`^m we_f_glZfb� kl_i_gvx kZfhih^h[by \ kbkl_f_�

KemqZc k 2=β gZb[he__ lbibq_g� ihkdhevdm hl\_qZ_l jZkij_^_e_gbx

PbinZ�IZj_lh k gZb[he__ lbibqguf agZq_gb_f 1=α .

Ebl_jZlmjZ

1. OZclmg K�>� Ijh[e_fu dhebq_kl\_ggh]h ZgZebaZ gZmdb� F�� GZmdZ� �����

2. FZl_fZlbq_kdZy wgpbdehi_^by / =e� j_^� B�F� <bgh]jZ^h\� L� �� F�� Kh-
\_lkdZy Wgpbdehi_^by� �����

3. FZl_fZlbq_kdZy wgpbdehi_^by / =e� j_^� B�F� <bgh]jZ^h\� L� �� F�� Kh-
\_lkdZy Wgpbdehi_^by� �����


