
:��B��Djb\hjmqdh 

ISSN 0203–3755��>bgZf��kbkl_fu��������<ui����                        © :��B��Djb\hjmqdh 
170 

F:L?F:LBD:��BGNHJF:LBD:��

F:L?F:LBQ?KD:Y�NBABD: 
 
 
M>D������� 

 
:��B��DJB<HJMQDH��dZg^��nba�-fZl��gZmd��Kbfn_jhi��]hk��mg-l 

 
H�J:PBHG:EVGUO�BG<:JB:GL:O�KI?PB:EVGUO�

=JMII��IHJH@>?GGUO�HLJ:@?GBYFB 
 
GZc^_gu�jZpbhgZevgu_�bg\ZjbZglu�]jmiiu�* ,�ihjh`^_gghc�hljZ`_gby�

fb� b� m^h\e_l\hjyxs_c� ke_^mxs_fm� mkeh\bx�� * -hj[blu� gZijZ\e_gbc� kbff_l�
jbb�wlhc�]jmiiu�[_kdhg_qgu��Z�bo�ebg_cgu_�h[hehqdb�h[jZamxl�ljhcdm�iehkdh�

kl_c�k�ihiZjgufb�gme_\ufb�i_j_k_q_gbyfb� 
 
<�>�–�@�b�jy^_�^jm]bo�jZ[hl�<��N��B]gZl_gdh�bamqZ_lky�kljh_gb_�

b� \uqbkeyxlky� bg\ZjbZglu� [_kdhg_qguo� ]jmii��ihjh`^_gguo� hljZ�
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)1:( 2 ≥llξ , �����
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VSVO
SO

≤≤θξ � khklhbl� ba� ebg_cgh� g_aZ\bkbfuo�

ebg_cguo�nhjf��ijbgZ^e_`Zsbo� 1: ≥kxk , ∈
LM

ε { }�? . 

>hdZaZl_evkl\h�wlhc�e_ffu�y\ey_lky�fh^bnbdZpb_c�^hdZaZl_ev�

kl\Z�l_hj_fu����jZ[hlu�>�@� 
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mkeh\byf�e_ffu��Iheh`bf�� =
�

; ����
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[[ � ,  F  –��ihe_�\k_o�\_s_�
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L_hj_fZ. HF � \� kbkl_f_� dhhj^bgZl� ���� ij_^klZ\bfh� \� \b^_�

)(0 SX �� ]^_� S –� h^gZ� � ba� � ke_^mxsbo� � kbkl_f�nmgdpbc� �m^h\e_l\h�

jyxsbo�khhl\_lkl\mxsbf�h]jZgbq_gbyf�� 
 

a) �����
���

=V������K��KK ; 

b) ���������
����������

=++ VKKKK ξθξθ ; 
c) ������

�����������������������
ξξξξθξθξθξθξ −+−+− KKK  ( �=V , 

kljhdb�fZljbpu�∆ �g_�ijhihjpbhgZevgu�^jm]�^jm]m�� 
d) 322311 , hhhh αα ++   piips θαξ =≥ ,1( ^ey�\k_o� �≤L   b�� VS ≤ ); 
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e) ∑
≤3i

ii hβ ( �≤V �� kljhdb� fZljbpu� ∆ � g_� ijhihjpbhgZevgu� ^jm]��

^jm]m��gh� ppp θβξβξβ 32211 =+ �^ey�\k_o� VS ≤ �b�ohly�[u�h^bg�

ba�\_s_kl\_gguo�dhwnnbpb_glh\�
L

β hlebq_g�hl����� 
f ) )( 122131221 ffhfhfh αα −+−   ippiip fs µθαξ +=≥ ;2( ��^ey�\k_o��

�≤L   b� � VS ≤ , ]^_� L
α  –�g_gme_\u_�\_s_kl\_ggu_�dhwnnbpb�

_glu�� S
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I b� �
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g) 1 ( �≥V �b�ohly�[u�h^bg��fbghj��lj_lv_]h��ihjy^dZ��fZljbpu�∆  
hlebq_g�hl����� 

>hdZaZl_evkl\h��>ey� �≤L , LNM ≤ , LVO ≤ , ∈W  imklv� ),,,( tljiT  – 
hljZ`_gb_� � hlghkbl_evgh� ]bi_jiehkdhklb� �=+ LOLMLM W\ ξε � \�gZijZ\e_�

gbb�\_dlhjZ� LOLM WED + ��a^_kv�b�^Ze__��i_j_f_ggu_��bg^_dku�ijbgbfZ�
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SONML ����  –�p_eu_�iheh`bl_evgu_�� 
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21 kk +
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−=′ ξK] �� Ba� ���� b� bg\ZjbZglghklb� � �ijb� �=V ) 

nhjf� LK  b� kx ��hlghkbl_evgh��hljZ`_gbc��ijbgZ^e_`Zsbo�0 ��ihemqZ�

_f��qlh�wlb�nhjfu��–��h[jZamxsb_��gZ^�� ��ihey�jZpbhgZevguo�bg\Z�

jbZglh\�]jmiiu��+ .  
Imklv�l_i_jv� �≥V ��H[hagZqbf�q_j_a� ���� WSM7 �hljZ`_gb_�hlgh�

kbl_evgh�iehkdhklb� �
��

=+ SMM W\ θε
 
\�gZijZ\e_gbb� ��

��� SSM EEWD ++ . 

Iheh`bf� ������������ S7WS7W

S
⋅=ψ ��Lh]^Z ( ∈WW

S
�ψ ) –�h^ghiZjZf_ljbq_�

kdZy�]jmiiZ��Imklv� S%  –�__�ijhba\h^ysbc�hi_jZlhj� 

>ey�ex[h]h� ∈= ����
�� NWW �τ 3k

hljZ`_gby� ����� MWM7 �dhffm�

lb-jmxl�f_`^m�kh[hc��Imklv� τ�7  –�ijhba\_^_gb_�wlbo�hljZ`_gbc��Ba�
bg\ZjbZglghklb� U  hlghkbl_evgh� τ�7 �b�����ihemqZ_f 
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≥′=′ M\\ M � hij_^_ey_lky� dhhj^bgZlguf� ij_^klZ\e_gb_f�

hlh[jZ`_gby τ�7 �b�aZ\bkbl�hl� NW , a ∑ −+−=′
N NNNNNLLL

W\WKK ��� �

���
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\ur_��bkihevamy�bg\ZjbZglghklv� U �hlghkbl_evgh�wdkihg_gl�dhffmlZ�
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�
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�

=V �b�ihwlhfm��\_jgh�ijb�

ex[hf�
�
V . 

?keb� �=V ��lh�nhjfu�
����

ξθ KK + , 
�����

ξθ KK + , N[ �bg\ZjbZgl�

gu� hlghkbl_evgh� hljZ`_gbc�� ijbgZ^e_`Zsbo� 0 �� b�� dZd� ke_^m_l� ba�

������y\eyxlky�h[jZamxsbfb�ihey� +) . 
Imklv� �≥V �� >ey� dZ`^uo� �≤L � b� VS ≤ � iheh`bf�

��
θξθξ LSSLLS. −= . 

>ey� ex[h]h� �≥S � ba� bg\ZjbZglghklb� U � hlghkbl_evgh�
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��� S%%Wε ��mqblu\Zy�����b�iheZ]Zy� LSLLS W.KK �−=  ��� ≤L �� �ih�
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JZkkfhljbf�ke_^mxsb_�kemqZb� 
1. �=LS. �^ey�\k_o�� �≤L �b� VS ≤ . 

Hlkx^Z� SLLS θαξ = , �≠Lα  ���� VSL ≤≤ �� Ijb� wlbo� mkeh\byo�

nhjfu�
�

KK LL α+ , �� ≤L[ N � b� �PN ≤ � bg\ZjbZglgu� hlghkbl_evgh� hl�

jZ`_gbc��ijbgZ^e_`Zsbo� M ��b��dZd�ke_^m_l�ba� ������y\eyxlky�h[jZ�

amxsbfb��ihey�� +) . 
2. �≠LS. �^ey�g_dhlhjuo� �≤L ��b� VS ≤ . 

Imklv��gZijbf_j� �
��

≠. ��IheZ]Zy�\������ 1
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1
11131 )(2 −−+= Khht θξ ,  

ihemqZ_f 
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�

�
��� �

��

�

���
[.5UU −−= ξ                                          (11) 
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ξξξξ −+−= K.K.K5                       (12) 
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2.1. �=V ��Lh]^Z��nhjfu� N[5 �
�

 bg\ZjbZglgu��hlghkbl_evgh�hl�
jZ`_gbc��ijbgZ^e_`Zsbo� 0 ��b��dZd�ke_^m_l�ba� ������y\eyxlky�h[jZ�

amxsbfb�ihey� +) . 

2.2. �≥V ��Iheh`bf�

S

S

S

S

θθθ
ξξξ
ξξξ

��

�����

�����

=∆ ��>ey�dZ`^h]h� �≤S  

ba�bg\ZjbZglghklb� U �hlghkbl_evgh� @�H[S>
��� S%%Wε �ihemqZ_f 
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�
���

�

�
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�

��
[W5.UU S

−−= ξ ,                                    (13) 

 

]^_� SS W5W5 ∆−=
���

��� θ . 

�������G_dhlhjh_� �≠∆ S ��Lh]^Z�khhl\_lkl\mxs__� ��
�

W5 S �aZ\bkbl�

hl�W �b�ba������ihemqZ_f��qlh�
�

;) + = .  
2.2.2. �=∆ S �^ey�\k_o� VS ≤ . 

Wlh�\hafh`gh�ebrv�\�ke_^mxsbo�^\mo�kemqZyo�>�@� 
1) SSS βθαξξ +=

��
 �� VS ≤ ��]^_�α ,β  –�\_s_kl\_ggu_�dhwnnb�

pb_glu�� ohly� [u� h^bg� ba� dhlhjuo� hlebq_g� hl� ��� Lh]^Z� =
�

5  

�����
�� .KKK βα +−= ��ijbq_f�nhjfu� N[KKK �

���
βα +− �bg\ZjbZglgu�

hlghkbl_evgh�hljZ`_gbc��ijbgZ^e_`Zsbo�0 ��b��dZd�ke_^m_l�ba� ������

y\eyxlky�h[jZamxsbfb�ihey� +) . 
2) LSSLLS Iµθαξ +=  ���� VSL ≤≤ ��]^_� Lα  –�g_gme_\u_�\_s_kl�

\_ggu_� dhgklZglu�� Sµ  –� \_s_kl\_ggu_� dhgklZglu�� ohly� [u� h^gZ�ba�

dhlhjuo�hlebqgZ�hl����Z�
�
I  b�

�
I  –�ebg_cgu_�nhjfu��L_i_jv� 

��
�����

θµθµ −=
LL
I. , �

�
≠I , �

�������������
���� −−+−= I.KIIKIKI5 αα , 

b�nhjfu�
���������

�� KIIKIKI αα −+− , N[  y\eyxlky�h[jZamxsbfb�

ihey�� +) ��Fh`gh�kqblZlv��qlh�
�
I  b�

�
I  g_dheebg_Zjgu��l�d��bgZq_�ih�

emqZ_f�m`_�jZkkfhlj_gguc�\ur_�kemqZc� 
AZf_qZgb_�����Ijb� ���V� = ihe_�jZpbhgZevguo�bg\ZjbZglh\��hi�

j_^_ey_fh_�h[jZamxsbfb� G���ijbgZ^e_`bl�deZkkm�ihe_c��hij_^_ey_�

fuo�h[jZamxsbfb�E���Ijb� �=V  ihey��hij_^_ey_fu_�ex[hc�ba�h[jZ�
amxsbo�H���I���ijbgZ^e_`Zl�deZkkm�ihe_c��hij_^_ey_fuo��h[jZamxsb�

fb�F���<h�\k_o��hklZevguo�kemqZyo�h[jZamxsb_�D��–�J��hij_^_eyxl�ih�
iZjgh�g_i_j_k_dZxsb_ky�deZkku�ihe_c�jZpbhgZevguo�bg\ZjbZglh\� 

AZf_qZgb_� ��� AZ� kq_l� aZf_gu� dhhj^bgZl� LLMLM\ λε=a
LM\  

����� ≥≥ ML ��]^_�� �=Lλ ��fh`gh��kqblZlv� �=LMε
 
^ey�\k_o�h[jZamxsbo�
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a) –�J���Ijb�wlhf�^ey�G� b�f)��iheZ]Zy� �
�

=λ , �−= NN αλ  ��� ≤N ��fh`gh�

kqblZlv��qlh�b� ��=Nα �>ey�H��ihke_�ZgZeh]bqghc�aZf_gu�b�baf_g_gby�

gmf_jZpbb� fgh`_kl\� L0  fh`gh� kqblZlv�� qlh� `���^��
�

∈= Nββ  
��� ≤N ��>ey� I��ihke_�mdZaZgghc�\� >�@� aZf_gu�dhhj^bgZl�fh`gh�kqb�

lZlv��qlh�b� ���
�

== Sµµ �^ey�\k_o� �≥S .  

Hij_^_e_gb_��Fgh`_kl\h� jZpbhgZevguo� bg\ZjbZglh\� ]jmiiu�G 
gZau\Z_lky��\ujh`^_gguf��_keb�hgh�kh^_j`blky�\� �������

� Q\\ ijb�g_�

dhlhjhf�\u[hj_�\�9 �ebg_cguo�dhhj^bgZl� nyyy ,...,, 21 . 
=_hf_ljbq_kdbf�wd\b\Ze_glhf�\ujh`^_gghklb�ihey�jZpbhgZev�

guo� bg\ZjbZglh\� ]jmiiu� * � y\ey_lky� pbebg^jbqghklv� \k_o� * -
bg\ZjbZglguo�Ze]_[jZbq_kdbo�ih\_joghkl_c� 

Ke_^kl\b_�� Imklv� +  –� ih^]jmiiZ� ki_pbZevghc� ]jmiiu�

�
N

L

L0*
�=

= , �≥N �b�ihe_� *)  g_\ujh`^_gh��Lh]^Z�eb[h +) �bf__l�

h^gm� ba� kbkl_f� h[jZamxsbo� D��� E��� G��� I��� k� khhl\_lkl\mxsbfb� wlbf�

h[jZamxsbf�h]jZgbq_gbyfb��ijbq_f�\�kemqZ_�f)�ohly�[u�h^gZ�ba�nhjf�

LI �g_�ijbgZ^e_`bl� �� ≥OLOξ , eb[h� �=V �b�nhjfu�
����

�..  \aZbfgh�

ijhklu�� eb[h� * � y\ey_lky� � ih^]jmiihc� ki_pbZevghc� ]jmiiu�� khojZ�

gyxs_c�\k_�bg\ZjbZglu�]jmiiu�* �b�bf_xs_c� �−≤ N �hkh[uo�iehk�

dhkl_c� 
>hdZaZl_evkl\h�� Imklv� +) � bf__l� h[jZamxsmx� k��� �

��
≠. � b�

����
�.. �g_��\aZbfgh�ijhklu��Lh]^Z�\hafh`gu�ebrv�ke_^mxsb_�kemqZb� 

1. ∈=− α�

����
.. . Hlkx^Z� �����

����������
θαξξθαξξ −=− �Gh�

�
θ  

b�
�

θ  g_dheebg_Zjgu�b�ihwlhfm LLL βθαξξ =−
��

��l�_��ihemqZ_f�_�� 

2. �

��

�

����

−− = II.. �� ]^_�
�
I � b 

�
I  –� g_dheebg_Zjgu_� ebg_cgu_�

nhjfu��b�lh]^Z� �����
��������������

θξξθξξ IIII −=− �L_i_jv 
 

�����
III LLL θξξ =−  ��� ≤L ,                                 (14) 

 

]^_�
�
I  –�g_dhlhjZy�ebg_cgZy�nhjfZ� 
?keb�

�����
III αα −= ��lh�ba������ihemqZ_f�I�� 

Ij_^iheh`bf�l_i_jv��qlh�nhjfu�
�
I , 

�
I , 

�
I �ebg_cgh�g_aZ\bkb�

fu��Lh]^Z�ba����� 
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LL
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�aaa����

���������������������������
II]II]II]I]]I]] ++=+−+ ξξξξ � ]^_�

�a
�������
]]] ββ +=  �a

�������
]]] γγ +=  �����a

�����������
]]]]] −+−= αα  

b� ba� ����� ihemqZ_f��
�

�������������
�aaa�� −+++= I.III]II]II]5 , 

]^_��fgh]hqe_g� I �ijbgZ^e_`bl�) �b�g_�aZ\bkbl�hl�
LO

]  ���� ≤OL ��Gh�lh�

]^Z�ba������ke_^m_l��qlh�
+)  \ujh`^_gh��kf��>�@�� 

HklZ_lky�hlf_lblv��qlh�\�kemqZ_�H��\k_�jZpbhgZevgu_�bg\ZjbZg�

lu�]jmiiu�*  ijbgZ^e_`Zl� +)  b�khojZgyxlky�hljZ`_gbyfb��ijbgZ^�
e_`Zsbfb� kh^_j`Zs_fm� 0 �fgh`_kl\m�hljZ`_gbc��dhlhjh_�hij_^_�

ey_lky�iehkdhklvx�∑
≤�L

L
$ b�d\Z^jZlbqghc�nhjfhc�∑

≤�L

LL
Kβ . 

JZ[hlZ�ih^^_j`ZgZ�FbggZmdb�MdjZbgu��]jZgl��������� 
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