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      A4 (210 x 297 ).
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.    ,   
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  )    .
       

     MS Word ( 97 
)    .   : 



5

  Times New Roman,  : 14    
, 10        , -
 :     ,   
 ,    ,  
 1,5 .       -
    .

    -  
      -
        
       -
   .

        
 ,   ,   -
   ,     -
       . -
      .

 -  
   :

""    ,    
        
 ,       ( 
 ) ;

" "        
,     (     ) ;

" "        
,     (    
) ;

 ""         
,     (    
) .

 -   -
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1   

 :        -
       , 
    ,   -
 -    .

    

1.       -
.

2.         -
  V    <x, y>  S

s s x , s=1, 2, ,S,   N  x , j=1,2,j
s,N,        y :

jV?0,1s,j?1, 5,9,...,?
?s ?1x ? 0,01jV ?0,3s,j? 2,4,6,...,?j

?jrand,j? 3,7,11,...;?
s 2 s 2 2 2?0,(x ) ? (x ) ? V ?0,04S ,? 1 2s

     y ? ? 2 2 2 2 2 2?1,(x ) ? (x ) ? V ?0,04S ;1 2?

10V ,V ? 10,?
?

S ? 5V ,10? V ? 20,?
?3V,V ? 20;?

5V, V ?7,?
?4V, 7? V ?10,?

N ? ?
3V, 10? V ? 20,?
?2V, V ? 20;?

 rand      [0, 1].
3.     .
4.     Fuzzy Toolbox 

MATLAB  -   .
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1.  .
2.     .      -

    ,  -
   , ,     
,  .

3.   .
4.    <x,y>.
5.        -
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2.     .
3.       .
4.      .
5.    , , , ?
6.    i .
7.     ?
8.  -.
9.  -.
10.  -.
11.  -    -

 .
12.   .   .
13.  -   .
14.      .
15.        -

-?
16.        -

?
17.  -   MATLAB.
18.  -   .
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2   

    

1.       -
.

2.      
MATLAB   ()   -
        -
     (  < x , x> 1 2

<x , x>   ),    2 1

.     .
3.     ,   

  (       -
,          -
 -).

4.     -.

     

1.   ,    -
-.

2.  ( ),     
  .

3. .      -
,       .

4. .      -
,         -
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1.     MATLAB.
2.     MATLAB.
3.     MATLAB 

    Visual Studio .
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-   MATLAB

 Fuzzy Logic Toolbox  MATLAB  
  .

 subclust     
     .

 subclust      -
        -
.       RADII    -
,        .  
         RADII 
 .

x[C] = SUBCLUST (X, RADII)    S N
 X,  S -   , N -   
, RADII -   0  1,      -
    , ,     
 [0, 1] (     -
      .  RADII 
,      .  RADII  -
,        ),  -

x      C,    V N,  V -
 .

[C] = SUBCLUST (..., XBOUNDS)    -
x XBOUNDS,  2 N,    

 X   [0, 1].   XBOUNDS  -
       .
 XBOUNDS -     ,  
     
 X.

[C] = SUBCLUST(...,OPTIONS)    
    : OPTIONS(1) - -
,       RADII 
   ,     
  ; OPTIONS(2) -   ,
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        -
,          ;
OPTIONS(3) -   ,    
    ,    
     ; OPTIONS(4) -  -
  ,     0.

  OPTIONS    [1.25 0.5 0.15 0].

  subclust.

X1 = 10*rand(50,1);
X2 = 5*rand(50,1);
X3 = 20*rand(50,1)-10;
X = [X1 X2 X3]; %   
[C] = subclust(X,0.5); %   

 fcm      
 -    :
[CENTER, U, OBJ_FCN] = fcm(DATA, N_CLUSTER,OPTIONS)

 N_CLUSTER -       DATA,
x   S N, S -   , N -  -

 , CENTER -       ( -
   ,  -  ), U -  
,        DATA
  , OBJ_FCN -    
 , OPTIONS  - ' ,   -
    : OPTIONS(1) -  
 U ( : 2.0), OPTIONS(2) -  -
  ( : 100), OPTIONS(3) -  -

-5    ( : 10 ),
OPTIONS(4):     ( -
: 1).

       -
   .   -
,       ,
        -
       .

  fcm.
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data = rand(100,2); %  
[center,U,obj_fcn] = fcm(data,2); %  -
-
plot(data(:,1), data(:,2),'o'); %  
 
hold on;
maxU = max(U);
%       
 
index1 = find(U(1,:) == maxU);
%       
 
index2 = find(U(2,:) == maxU);
line(data(index1,1),data(index1,2),'marker','*','c
olor','g');
line(data(index2,1),data(index2,2),'marker','*','c
olor','r');
%     
plot([center([1 2],1)],[center([1
2],2)],'*','color','k');
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