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5.        
     

    .  
 № 1 - №4     

   MATLAB  
  ++. 

2.   . 

    
  ’   

  ,  : 
- MATLAB; 

- NI LabView; 

- CodeBlocks; 

    
: 

- Fuzzy Toolbox; 

- NNTool; 

- MinGW C++; 
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є     

  . 
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       , 
  Browse.     Delimiting 

Character   ,  є  
  . 

   Minimum Confidence 

Minimum Support     
minsupport  minconfidence, . 

       
      
  Begin Mining,    

  ,  ’     
  ( .2).    є   

  Exit. 
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  RULES    
,   File Items –     

  ,     . 
   MINING CRITERIA 

  :   
minsupport  minconfidence,       

. 
  MINING REPORT є  

    :  
– ,     (Mining 

Time); 

–   (File Size); 

– ,     (Time per Entry); 

–     (No. 

Rules) 

       
   (File –> Save)   ,  

    (Graphics). 
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     Matlab 
   Statistics Toolbox.  
     є: treefit, treeprune, 

treedisp, treetest, treeval.  

 

 1 

  Matlab     
  

№     

1 t = treefit(X,y) є   
 t    
   

(  )   
  

(  ) 
2 t1 = treeprune(t,'level',n) є   

 t1    
 t,   n-  

 

t1 = treeprune(t,'nodes',nod) є   
 t1    
 t,   
 ,   

 nod 
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3 treedisp(t) є  t  
  

4  = treetest(t,'test',X,y) є   t 

   
 (X, y).  

5 Ycalc = treeval(t,X)    t  
   

 є  
  Ycalc 

 

     
      meas  

species,     fisheriris. 
 

load fisheriris; %    fisheriris.mat  
meas  species       
 

t = treefit(meas,species); %     
 meas  species 

 

treedisp(t,'names',{'SL' 'SW' 'PL' 'PW'}); %    
  t   .    

   ,     
  t, є   names 

 

[c,s,n,best] = treetest(t,'cross',meas,species); %  
 t 

 

tmin = treeprune(t,'level',best); %   t 
 

%      

sfit = treeval(t,meas);  %    t  
       

 meas 
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sfit = t.classname(sfit);    %     

mean(strcmp(sfit,species)) %   
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 ANFIS 

-   ANFIS (Adaptive Neuro Fuzzy 

Inference System –   -  
)   (R. Jang)  є 
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 ( . 3.3). 
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EFuNN, dmEFuNN,     
є . 

3.       
      

-  ? 

3.       
  - - ? 

5.       
? 

6.   є    ? 

7.       ’є   
  ? 

8.     -

     ? 

9.     -

     ? 

10.       є  
  -  ? 

 

  № 4 

   -   

 

 :     
,    -    

 MATLAB FuzzyLogic Toolbox 

 

  

      MATLAB 
є   Fuzzy Logic Toolbox.  
є     

       
MatLab,      Simulink.  

Fuzzy Logic Toolbox    
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 : ;    
   (  GUI); 

   Simulink;  . 
 

FIS-  

  Fuzzy Logic Toolbox є FIS-

 –    (Fuzzy Inference 
System). FIS-       

   “ - ” 
       

,   . 4.1. 

 

 

. 4.1.    

 

: X –   ; X~ -  
 ,  є   X; Y~ - 

       
; Y -   . 

    
є     MatLab   

 ,   . 4.2.  

  
 
 

-

 
X Y X

~
 Y

~
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. 4.2. FIS-  

І є    FIS   
:       readfis; 

   fis-      
File  Export   To workspace.  
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: 

 name –     
; 

 type –   (   'Mamdani' 
 'Sugeno'); 

 andMethod –    " " 
(  : 'min' –   'prod' – 

); 
 orMethod –    " " 

(  : 'max' –   'probor' – 

 " "); 
 defuzzMethod –   

(      : 
'centroid' –  ; 'bisector' – ; 'lom' – 

  ; 'som' –   
; 'mom' – є  ;  

    : 'wtaver' –  є 
 'wtsum' –  ); 

 impMethod –    
(  : 'min' –   'prod' – 

); 
 aggMethod –   'є   

   (  : 
'max' – ; 'sum' –   'probor' –  
" "); 

 input –   ; 
 input.name –   ; 
 input.range –    ; 
 input.mf –     

; 
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 input.mf.name –   
  ; 

 input.mf.type –    
  (  : dsigmf -  

       
; gauss2mf –    

; gaussmf –   
; gbellmf –   

 ; pimf – -   
; psigmf –     
; sigmf –   ; 

smf – s-   ; trapmf – 

є   ; trimf -  
 ; zmf – z-   

); 
 input.mf.params –    

  ; 
 output –   ; 
 output.name –   ; 
 output.range –    ; 
 output.mf –     

; 
 output.mf.name –   

  ; 
 output.mf.type –    

  (      
: dsigmf –      

   ; gauss2mf – 

   ; gaussmf – 

  ; gbellmf –  
  ; pimf – -  

 ; psigmf –    
 ;    
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  : constatnt –  (  
   ); linear –  

  ); 
 output.mf.params –    

  ; 
 rule -     ; 
 rule.antecedent –   (  

       
.  0 є  ,    
   є   ); 

 rule.consequent –   (  
       

.  0 є  ,    є  
   ); 

 rule.weight –  . є    
 [0, 1]; 

 rule.connection –  '   
 : 1 –  " "; 2 –  " ". 
      
    '   . 

,  FIS_NAME.rule(1).weight=0.5 

є     0.5,  
length(FIS_NAME.rule) є     

,   FIS_NAME.input(1).mf(1).name=' ' 
є       

“ ”. 
FIS-  

FIS-  ( . 4.3)   , 
,       

  ,     
 :  ;  

;     ; 
    ;  

  . 
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 FIS-  є   
  fuzzy.   ' є  

  .     
 FIS-    Help  Close,  

      , 
. 

FIS-   8 .   
  - File, Edit, View,  '    

     – And 

Method, Or Method, Implication, Aggregation  
Defuzzification. 

М  File –      GUI-  
     

. 
   New FIS...  є 

      
.   є   '   

: Mamdani  Sugeno,    
 .    Mamdani 

   Ctrl+N.  
   Import  є 

     
  .   є   

'    From Workspace...  From disk, 
      

    MatLab   , . 
   From Workspace... '   

,       
  ,     

 MatLab.    From disk '  
 ,     '   

   .   
     .fis . 
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    Ctrl+N    
fuzzy FIS_name,  FIS_name – '    

  . 
   Export '   

 To Workspace...  To disk,   
      

  MatLab   , .   
 To Workspace... '   ,   

     
 ,       

  MatLab.    To disk 
'   ,     '  

    .  
        

     Ctrl+T  Ctrl+S, 
. 

 Print є     
 .      

Ctrl+P. 

 Close є  .  
  є    Ctrl+W  

       Close. 
М  Edit: 

 Undo є   . 
є     Ctrl+Z. 

 Add Variable... є    
     .   

є   '    Input  Output,  
     , . 

 Remove Selected Variable є  
  .    є  

  .    
є       
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    .   
      Ctrl+X. 

 Membership Function... є  
 .      
  Ctrl+2. 

 Rules… є   .  
      Ctrl+3. 

М  View –      GUI- , 
     

.   є    
   (  Rules  

  Ctrl+5)     
“ - ”,  є    

 (  Surface    Ctrl+6). 
М  And Method -   є  

    " ": min – ; 
prod – .  

  є    
  " ".     

 Custom…    ,  ' , 
 '  ,  є  . 

М  Or Method -   є  
    " ": max – 

;  probor -  " ".  
  є    

  " ".     
 Custom…    ,  ' , 

 '  ,  є  . 
М  Implication -   є  

  : min – ; prod – 

.  
  є    

 .     
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 Custom…    ,  ' , 
 '  ,  є  . 

М  Aggregation -   є  
   'є   

  : max – ; sum – 

; probor -  " ".  
  є    

 є  .     
 Custom…    ,  ' , 

 '  ,  є   

М  Defuzzification -   є  
 .     

  : centroid –  ; 
bisector – ; lom –   ; som – 

  ; mom – є  . 
      : 

wtaver –  є; wtsum –  .  
  є    

 .     
 Custom…    ,  ' , 

 '  ,  є  . 
 

   

   (Membership 

Function Editor)     
  -     

:  ;  ;   
  ,    

      
. 

     
  -  GUI- ,  

    ,  
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Membership Functions...  Edit    
Ctrl+2.  

 FIS-     
      

       . 
      
     
    . 4.4.  

 

 

. 4.4.    

      
 Help  Close,     
   , . 
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 – File, Edit, View, Type     

 – Range, Display Range, Name  Params.  
       

 ,    
,    

     , 
.  

     
   ,     

    “Drug and drop”. 
        

 “Drug and drop”,       
      

.     
 . 

М  Edit: 
 Undo є   . 

є     Ctrl+Z. 
 Add MFs… є    -

,     
 .   є   '  
 ,       

   .   
     

 ,      
,    Range.    

   Range   
  . 

 Add Custom MF… є   
 ,    

є   .   є   
'   ,     

  (  MF name), '   
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 (  M-File function name)   
  (  Parameter list). 

 Remove Selected MF є   
 -   .   

 є    .  
  є     

.      
       

      . 
 Remove All MFs є    -

  .  
 FIS Properties… є FIS- .  

      Ctrl+1. 
 Rules… є   .  

      Ctrl+3. 
М  Type є    

 ,    
  .  

 

  ь 

   (Rule Editor)   
    .   

     -  GUI- , 
     

,  Rules…  Edit   
 Ctrl+3.  FIS-     

       
       

 ,     
.  

       
     

   . 4.5.  
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. 4.5.    

      
 Help  Close,     
   , . 

     
  File, Edit, View, Options,   

    ,   
  , ,    ,   

    .  
        

      
     , 

   '  (   )  
  ,    

       
,    є    

  Add Rule.    
 :  '    
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 – ;     – ;  
 є   – 1.  

 ,     
є       , 
    є     

     .   
  є     

none. 

        
        

   Delete Rule. 
     

       
,       

  Edit Rule. 
М  Edit: 

 Undo є   . 
є     Ctrl+Z.  

 FIS Properties… є FIS- .  
      Ctrl+1. 

 Membership Function… є  
 .      
  Ctrl+2. 

М  Options є     
  .    Language '  
  English ( ), Deutsch ( ), 

Francais ( ),     .  
   Format '    

   : Verbose - ; 
Symbolic – ; Indexed – . 

 

В     

    
є    GUI-  Rule Viewer.  
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 є     
  ,    

    . Rule 
Viewer     -  GUI- , 

     
,  View rules …  View  

  Ctrl+4.  Rule Viewer   
  tipper    

      
 . 4.6.  

. 4.6.     
  tipper   Rule Viewer 

 

Rule Viewer    – File, Edit, View, 

Options,     – Input  Plot points 
     -  (left-
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right),  (up-down).      
   Help  Close,   

     , . 
    є    

   
.      

     
 ( -  ),    

 є   -

   ( -  ).  
     

 є,        
food  (food is none).    

    є  
 ,    .  

    Rule Editor  
        

 .      
      . 

     
  є    

       . 
  ,  є  

   ,    
    .  

      
є    , 

   . 
     
  :   

    Input;   , 
  -   .  

      
    ,    
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 .     

        
 Input. 

  Plot points є    
     

.    – 101. 

М  Edit: 
 FIS Properties… є FIS- .  

      Ctrl+1. 
 Membership Functions… є  

 .      
  Ctrl+2. 

 Rules… є   .  
      Ctrl+3. 

М  Options     Format, 
 є      

       
: Verbose - ; Symbolic – ; 

Indexed – .  
 

ANFIS-  

ANFIS є  Adaptive Neuro-Fuzzy Inference 

System –  -  . ANFIS-

 є    
  -  . -

        
     .  

     
 ( ) ,    

     
 .  
 ANFIS-  є   

 anfisedit.    є   
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'   ,   . 4.7.   
     ANFIS-

,    . 

. 4.7.   ANFIS-  

 

ANFIS-   3   – File, Edit  
View,  ,   ANFIS, 

  ,    
   ,  , 
 ,    

,    Help  Close,   
     ANFIS- , 
. 
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М  Edit:  
 Undo є   . 

є     Ctrl+Z. 
 FIS Properties… є FIS- .  

      Ctrl+1. 

 Membership Functions… є  
 .      
  Ctrl+2. 

 Rules… є   .  
      Ctrl+3. 

 Anfis… є ANFIS- .  
      Ctrl+3. 

,   ,   ANFIS-  
    -  ,   

  . ,   Edit  GUI-

,     
 , є   Anfis…,  

є  ANFIS-    . 
     :  

  –      
      

;       – 

    .  
     

       
.      є  

      ( , 
  ),     -  
     . 

  :   (.) – 

 ;   (o) –  
;   (+) –  ;  
 (*) –  . 

       
      



 51 

   ANFIS (ANFIS info) 

       
,       
 ,       . 

      Structure  Clear Plot. 
  Structure є   

,       
є   -  .  

 Clear Plot є   . 
    (Load data) 

:     (Type),   
 (Traning -  ; Testing - 

 ; Checking -  ; Demo - 

 );     
(From),    (disk – ; worksp. - 

  MatLab);    Load 
Data…,    ' є    

 ,    є   
,     ,  

     ;  
  Clear Data.  

   (Generate FIS)  
      

  .    
: Load from disk –    

; Load from worksp. –     
 MatLab; Grid partition -    
 ґ  (  ); Sub. clustering – 

    .  
     Generate,  

  є     
 . 
  Load from disk ' є   
   .  
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  Load from worksp. ' є   
      
 . 
  Grid partition ' є    

  ґ ,      
        

     . 
  Sub. clustering ' є    
   : Range of 

influence –    ; Squash factor – 

є  ; Accept ratio – є ,  
є       

       
 ,        

 ; Reject ratio - є ,  є 
        

    ,  
       

. 
   (Train FIS)   
   (Optim. method),   

   (Error tolerance),  
    (Epochs)   

Train Now,   є  . 
      

     MatLab.  ANFIS-  
   : backpropa –  
  ,    

  ; hybrid –  ,  
є є       

 .  
   (Test FIS)   
    Test Now,     
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є       
   . 

   :    
    , 

,     
,       . . 

 

Ф  Fuzzy Logic Toolbox 

,     Fuzzy Logic Toolbox 

     .  
     : help 

fuzzy.      Fuzzy 
Logic. 

    : 

anfisedit –      ANFIS; 
findcluster -   ; fuzzy -  

 FIS; mfedit –   ; 
ruleedit –    ; ruleview – 

     ; 
surfview -   . 

Ф  : dsigmf, gauss2mf, gaussmf, 

gbellmf, pimf, psigmf, smf, sigmf, trapmf, trimf, zmf. 

 Fuzzy Logic Toolbox  MATLAB 
є 11   ,  

   : - ; 
 ;  ;   

 .  
      

   mf.   
 є    : namemf(x, 

params),  namemf –   
; x – ,     

   ; params – 

   . 
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    (trimf) 

 є  (trapmf)    
-  . є   

 є  ,  є 
      .  
 є     
  :    – 

 ;    – 

 . 
    –   

(gaussmf)    (gaussmf)   
  .  gaussmf 

є    . 
    

(gbellmf)  є     .   
     

,        є 
    . 

  sigmf, dsigmf, psigmf 
    .   

   ,  
        +(-) ∞ 
 1.       

  « »  « ». 
  є   

  zmf, pimf  smf,   
    sigmf, dsigmf, psigmf, . 

 Fuzzy Logic Toolbox    
    . 

    m- ,    
  – ,    

      
   .  
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.  

Ф  FIS: addmf – є   
 FIS; addrule – є   FIS; addvar - є 

  FIS; defuzz – є  
; evalfis - є   

; evalmf - є  ; 
gensurf – є   FIS; getfis - є 

  ; mf2mf - є  
  ; newfis - є  FIS; 

parsrule – є  ; plotfis – є 
 " - "  FIS; plotmf – є   

  є  ; readfis – є FIS 
 ; rmmf – є    FIS; 

rmvar – є   FIS; setfis – є 
  ; showfis – є  

FIS; showrule – є  FIS; writefis – є 
FIS  . 

 output=evalfis(input, fis, numofpoints). 
є      

  -  .  є 
  ,  є -  

.    : input –  
 ; fis – -  ; 

numofpoints –     
 ( є      

100,    є  
,  є ); output –  

; 
   -  ,   

       
 MATLAB (   ’ ).   
,    ,  

       
      



 56 

  ( )  ,   –  
.  

         
   MATLAB: 

s=load(filename), . є     s. 
 save(filename, s). є  s  . 
    -

       
      

   Fuzzy Logic Toolbox: 
writefis(fis,filename) - є -   fis  

; fis=readfis(filename) – є   -

    fis. 
 : anfis –    

 ;  - : fcm, genfis1, 
genfis2; subclust. 

 : convertfis – є  
   1.0     

2.0; discfis - є FIS; evalmmf - є  
    ; 

fstrvcat- є є   ; fuzarith – 

  ; findrow – є  
,    ; genparam – 

є      
ANFIS; probor –  ; sugmax –  

    . 
 C = fuzarith(X, A, B, OPERATOR) є 

     є  
 C     

OPERATOR    A  B   
 X.  A, B  X    
 . OPERATOR є    

: 'sum' – , 'sub' – , 'prod' – , 
'div' – .   C,  є , є 
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-  є  є ,   A  B. , 
   є    

є, : A  B є   ; 
   A  B  X є . 

    
: cmfdlg – є    

; cmthdlg – є    
; fisgui –     

  Fuzzy Logic Toolbox; gfmfdlg – є FIS  
   ґ ; mfdlg – є  

 ; mfdrag –   
   ; popundo – є  

   ( є  ); pushundo- 

є     ; savedlg –  
  ; statmsg – є  

  ; updtfis – є   
 Fuzzy Logic Toolbox; wsdlg –  "  

" / "  "  . 
 

   

1.       

  

2. ґ      
  . 

3.    
       

 -  . 
4.     

,      
,        

. 
5.   -    

    . 
6.      
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 :   -    
   ;  є  

     ;  є 
     ;   
 ’         

  ? 

7.    . 
8.    . 
 

  

1.    . 
2.   . 
3. ґ       

(    –  ). 
4.     

    ,  є  
   . 

5.  .  
6.     

(    ,  ,  
 ,  ). 

7. ,      
,      

    . 
 

 

ь   

1.      
 . 

2.   -  ? 

3.    -  ? 

4.    -  ? 

5.     -  ? 
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6.     -  
? 

7.      -

 ? 

8.   -   ’  
? 

9.  є      
 ,  ? 

10.   ,    
 . 

11.      
-  ? 
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