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     <x, y> — S   -

y(x),  - , x = {xs}, y = {ys}, s = 1, 2, ..., S, -
 N   {xj}, j = 1, 2, ..., N,  j — 

,   y.  s-    
<xs, ys>, xs = {xs

j}, xs
j — j-  , ys —  

 s-   ( ) , ys  {1, 2, ..., K}, K —
 , K > 1.
 ,     {xj}   N, 

         -
  ,       -
  {xj}   N'  {x'i},

i = 1, 2, ..., N': N' < N, Q .(x') Q .(x), Q . —    -
 .

      ys = f(w, x)  
 [5]    f   -
 w   <x, y>.

      
<f, w>   <M, {N }, { ( , ) ( , )( )i iy x }>   

: ( , ) ( 1, ) (1, ) ( , ) ( , )
1 = ( (.... ( ))),   =  1, 2, ..., ,  = { },s M i M i i s i i

i jy y y y x i N w w (0, ) (0, ) ,j j s
jy x

1,
0 ,  ,i s

j jN N x x 1   1,  2,  ...,  ,i N  1,  2,  ...,  ,M    1, 2, ..., ,j N  ( , ){ iy
( , ) ( , )( )}i i  ( , ) ( , ){ } { }i i

jw w w  — ,   ( ) 

    ; ( , )i , ( , )i — , 
( )   i-  -  ; wj

( ,i) — j-  -
   j-  i-  -  ; xj

( ,i) —  
j-  i-  -  ; y( ,i) —   i-  -  ; N  —

  -  ; M —       .
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 :    <x, y>, y {0, 1}, y {1,
2, ..., K}.

     :   -
 <x, y>,      
    .

 1.        
     .   -

  {<lj,k, rj,k>}, j = 1, 2, …, N, k = 1, 2, …, kj,   :

, 1,2,..., 1,2,...,1,2,...,

1
min ( ) max ( ) min ( ) ,s s s

j k j j js S s Ss S
j

k
l x x x

k

, 1,2,..., 1,2,...,1,2,...,
min ( ) max ( ) min ( )s s s

j k j j js S s Ss S
j

kr x x x
k

.

kj     , -
,  : kj = round(10 ln S),  round —   . 

     S > 50.
    ,    

,   — ,      -
        , 

        ,  
    , ,  , 

.
 2.       
         ,

  ,      
       -

  .
 j-  , j = 1, 2, …, N,   

  min(xj)  max(xj),     
  j-  : rj = max(xj) – min(xj).  

 j-      s-  g-  -
g
j

s
jsgjgsj xx,,,, , s = 1, 2, ..., S, g = s+1, s + 2, ..., S.  

j-  ,   Rj   
 :

, , , ,1, 2,..., ;
1, 2,...,

min { | 0}j j s g j s gs S
g s s S

R

, ,1, 2,..., ;
1, 2,...,

min { | , 0}s g
j j s g js S

g s s S

R y y , , ,
1 1

2
( 1)

S S

j j s g
s g s

R
S S

.

      j-
kj    :
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)/(round jjj Rrk  
round( / ), round( / ) ,

, round( / ) .
j j j j

j
j j

r R r R S
k

S r R S

   j-   kj ,  -
        .

     ,   
,         -

,    ,    .
       .
 3.    [5–8]    {<lj,k, rj,k>}

 j-  , j = 1, 2, …, N,    , -
      .    

    ,     ,
       ,  -

 — ,        -
    .

       -
        k-  -
 j-  , j = 1, 2, …, N, k = 1, 2, …, kj,  :

,

, , ,

, ,

0, ,  = 1,2,..., : ,

 = ,  = ; ,  = 1,2,..., : , ,

1, : ; ,  = 1,2,..., : , .

s s
j,k j j k

s s g s g
j k j,k j j k j,k j j k

s s g s g
j,k j j k j,k j j k

x s S l x r

K y y y s g S l x r l x r

y y y s g S l x r l x r

       <x, y>  -
  ,     {lj,k}, {rj,k},

{Kj,k}, {kj}.
  : 1,2,..., , 1,2,..., ,jj N k k   -
 ,         :

— , 1 , 1 ,, 0 ,j k j k j kK K K   : , 1 , 1,j k j kr r   
k-   (k + 1)-  ,    -
 ;

— , 1 , 1 ,, 0 ,j k j k j kK K K  : , 1 , 1 , ,0,5( ),j k j k j k j kr r r l

, 1 , 1 , ,0,5( ),j k j k j k j kl l r l    k-  ,  -
   .

  = 1,2,..., , = 1,2,..., ,jj N k k    ,
    ( , 1j kK ):   -

   j-       ,
k-     ,  
    ,     



. . 

52

    {lj,k}, {rj,k}, {Kj,k};    -
   .

    :   <x, y>
      -

 :

,{ ( )}s s
j k x y , s = 1, 2, ..., S, ,,...,2,1 Nj 1,2,..., ,jk k

, ,
,

1, ,
( )

0,    .

s
j k j j ks

j k

l x r
x

 ,      
,        
-   .

      -
 ,   s-   s-  ,   j-

 — k-  j-  ,   s-   j-
, . .  , ( )s

j k x  = 1.
 s-     : 1s .

,   ,  ,    :
—     : 1, 2,..., ,s S 1,p s

2,..., :s S , ,: = , ( ) = ( ),  = 1,2,..., , = 1,2,..., ,s p s p
j k j k js p y y x x j N k k   -

    ,  ,   s-  p-  -
 . ,      -
   , , s*-  , ,  ,

  ( ) .    
s*-     *s

   
;

—    ( ) : -
       ,  -
    —    -

         1, 2., ...,
N – 1.           

    ,      -
: ,,...,2,1 Ss 1, 2,..., ,q K :,...,2,1 Kz },,{! kj }...,2,,1{},...,2,,1{ jkkNj :

, ,{ ( ) | , { , }} { ( ) },s s
i p i px i p j k x q , ,{ ( ) | , { , }} { ( )s s

i p i px i p j k x
| }.z z q     ( ) ,    -
 ,   ,   -
 .      , 
   ,       
      .  -
     ,   
 , . .     ;
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—  :  ,   -
 . :...,,2,1,,...,2,1 NiijNi  xi xj  -
 , , ,, = 1, 2,..., : ( ) = ( ).s s

i j i i k j kk k k k x x   
       , -
       N;

—   :    , -
   .  = 1,2,..., , = 1,i N j i 2, ..., ,i N

1,2,..., ,jk k 1, 2,..., :ip k k-  j-   p-  i-   -
  , , , = 1, 2,..., : ( ) = ( ).s s

i k j ps S x x   -
        
     ,    
     .  ,   -
    ,    , 
     ,     

(    ,   
),       ,     
 (     ),   
        .
   :   
       
:

, , 1

, , 1
, , 1 ,

, , 1

, , ,

, 1 ,
, , , 1

, 1 ,

, , 1

0, 0,5( ),

0,5( )
,   0,5( ) ,

0,5( )

( ) 1,  ,

0,5( )
,  0,5( ),

0,5( )

0,  0,5(

s
j j k j k

s
j j k j k s

j k j k j j k
j k j k

s s
j k j j k j j k

s
j k j k j s

j k j j k j k
j k j k

j k j k

x l r

x l r
l r x l

l r

x l x r

l r x
r x r l

l r

r l ) ,s
jx

j —  ; k —   j-  .
      ,{{ ( )} }s s

j k x y
    :

, , , ,,
 =  : ( ) ( ) { ( )} ,  ( ) 0 .s s s s s s s

j k j j k j p j k jj k
x x x y x y

     :     
      .  
      ,   
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(2, ) (2, ) (2, ) (2, ) (2, )

1
( , ) max{ , }, = 1,2,..., , = 1, 2,..., ,

N
i i i i i

j j j j j p
p

w x w x i S j k

1

(2, ) (2, ) (2, ) (2, )

1,2,...,
= min { ( , )}, = 1,2,..., ,

N
p

p

i i i i
j j j

j k
w x i S

(3, ) (3, ) (3, ) (3, ) (3, )( , ) , 1,2,..., , 1,2,..., ,i i i i i
j j j j jw x w x i K j S

(3, ) (3, ) (3, ) (3, ) (3, )( ) = max{ ( , )}, = 1, 2,..., , = 1,2,..., ,i i i i i
j j j jj

w x i K j S
(4,1) (4,1) (4,1)

1,2,...,
( ) arg max { },jj K
x x

(4,2) (4,2) (4,2)

1,2,...,
( ) max { },jj K
x x
(4, ) (4, ) (4, )( ) ,i i i

1

, 1
1

1

, 1
( , ) 1

1, , = 2, = 1, 2,..., , = ( 1) , = 1, 2,..., , 1, 2,..., ;

0, , = 2, = 1, 2,..., , = ( 1) , = 1, 2,..., , 1, 2,..., ,

0, 3, = 1, 2,..., , = 1, 2,..

z
i

z v p z
p

z
i

z v p z
i p

j

i S j v z k z N v k

i S j v z k z N v k
w

i K j

1,2,...,

., , ,

, = 3, = 1, 2,..., , = 1, 2,..., , = .
max { | }

j

j j
s

ss S

S y i

i K j S y i
y i

  x1

  x2

  xN

  y

 Ry

     

 x1, x2, ..., xN     -
   .     -

       
, ( )s

j k jx .      ,  
  —    .   -

       y,  
  —      Ry.



  
   -      

ISSN 1560-9189 ,    , 2012, . 14,  3 55

   :      -
 ,       ,     

         -
   [3]      [5, 7, 8].
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 [5, 8].     -
  .
 ,       -
       -
     [5, 8].   -
       -

      [9]. 
     . 1.

   1.    
S x1 x2 x3 x4 x5 ys

1 1561608.07691579 1156924.51642006 14.1429532882317 10239.0059755342 5129 1
2 481913.317335243 469134.551511528 11.3582894087466 10239.0089454608 5121 1
3 335712.769373814 381372.954316449 16.1514885519001 10239.0352963783 5113 1
4 316584.82557242 326663.807676843 22.256147010374 10239.0687607216 5143 1
... ... ... ... .. .. ..
29 1691669.21754623 1272603.7378222 8.14766185201097 10239.0008639758 5088 0
30 502774.719415169 536006.570703204 6.27986574347985 10239.0031792217 5124 0
31 630933.080680252 489228.523923413 9.95707709579584 10239.0096772848 5134 0
32 1182173.29459429 1038063.82613548 10.782666758671 10239.0006640449 5109 0

        
,    . 2.     
    ,    . 2.
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       , 
  . 2.

          2.  ,    
 

  
 

k k kS
x1 x2 x3 x4 x5

ys S
x4

ys S
x4

ys

1 11 17 8 2 8 1 1 2 1 1 2 1
2 1 3 4 2 6 1 2 2 1 2 8 1
3 1 3 8 8 4 1 3 8 1 3 4 1
4 1 1 10 8 12 1 4 8 1 4 6 1
5 5 5 10 8 4 1 5 8 1 5 1 0
6 1 7 2 4 8 1 6 4 1 6 5 0
7 1 3 8 6 6 1 7 6 1 7 7 0
8 7 11 6 2 2 1 8 2 1 8 3 0
9 9 13 8 6 14 1 9 6 1

10 9 15 8 8 8 1 10 8 1
11 3 5 8 4 10 1 11 4 1
12 9 13 8 4 6 1 12 4 1
13 9 15 8 6 2 1 13 6 1
14 9 13 8 6 4 1 14 6 1
15 3 9 10 6 2 1 15 6 1
16 1 3 10 8 6 1 16 8 1
17 2 10 1 1 1 0 17 1 0
18 6 2 7 5 7 0 18 5 0
19 10 16 1 1 1 0 19 1 0
20 10 16 1 1 3 0 20 1 0
21 8 12 1 1 12 0 21 1 0
22 10 16 1 1 3 0 22 1 0
23 6 10 1 1 15 0 23 1 0
24 4 8 1 1 13 0 24 1 0
25 4 14 1 1 7 0 25 1 0
26 10 16 9 7 1 0 26 7 0
27 10 16 5 3 11 0 27 3 0
28 4 10 1 1 5 0 28 1 0
29 12 18 1 1 1 0 29 1 0
30 2 6 1 1 7 0 30 1 0
31 6 4 1 3 9 0 31 3 0
32 10 16 3 1 3 0 32 1 0

    . 2  ,   -
      4 ,   —  5 ,  

  —  7,9 .  ,   ,  -
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    ),   , ,
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