
 

Matorin S.I., Egorov I.A., Zhikharev A.G., Rakov V.I. Application of the «UFOModeler» software 
system in the solution of ordinary differential equations of first order with some numerical 

methods //  р а  «На  р а ». р я «И р а  

». – . , № , 2016. 

16 

 

 Ы   

INFORMATION TECHNOLOGIES Series 

 004      DOI 10.18413/2518-1092-2016-1-2-16-20 

 

 . . 
 . . 

 . . 
 . . 

   «UFOMODELER»  
    

      
   

 
1)    ,   , .   

  , .  .85,  
. , 308015, . e-mail: matorin@bsu.edu.ru 

2) .     , .  .85,  
. , 308015, . e-mail: 888615@bsu.edu.ru 

3)     ,   .  
   , .  .85,  

. , 308015, . e-mail: zhikharev@bsu.edu.ru  

4)    ,   ,  

   . . . , . , 95, . ё , 302026, . 
e-mail: rakov2010i@mail.com 

 
 

       
          
 «UFOMШНОХОr». 
 : -   « - - »;  

 ;   ; 
 . 

 
UDC 004 
 

Matorin S.I. 

Egorov I.A. 

Zhikharev A.G. 

Rakov V.I. 

APPLICATION OF THE «UFOMODELER» SOFTАARE SВSTEM  
IN THE SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS 

 OF FIRST ORDER WITH SOME NUMERICAL METHODS 

 
1) Doctor of Technical Sciences, Professor, 

Department of Information Systems, Belgorod State National Research University, 85 Pobedy St., Belgorod, 308015, Russia 

e-mail: matorin@bsu.edu.ru 

2) MКsЭОr’s DОРrОО Student, Belgorod State National Research University, 85 Pobedy St., Belgorod, 308015, Russia 

e-mail: 888615@bsu.edu.ru 

3) Senior Lecturer, Candidate of Technical Sciences, Department of Information Systems,  

Belgorod State National Research University, 85 Pobedy St., Belgorod, 308015, Russia 

 e-mail: zhikharev@bsu.edu.ru  

4) Doctor of Technical Sciences, Professor, Department of Information Systems, Orel State University named after Ivan 

Turgenev, 95 Komsomolskaya St., Orel, 302026, Russia 

e-mail: rakov2010i@mail.com 

 
ЛЬЭЫКМЭ 

The study examined the process of iterative calculations of differential equation of first order in 
the form of successive stages on the basis of the UFOModeler software.  
Keywords: system-ШЛУОМЭ КЩЩrШКМС «UЧТЭ-Function-OЛУОМЭ»; visual graphic-analytical modeling; 

ordinary differential equations; numerical methods. 
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. 1.         

Fig. 1. The contextual process model calculations differential equation

  ,   
     

  (xi, yi)     
)~,(

11  ii
yx ,     -

  1    -

. 
 ,    

  ,    
  «   y»  

     
  : 

2

))~,(),((*
11

1





 iiii

ii

yxfyxfh
yy ,  (6) 

 ,   
   .    

   ,  
,    ,  
       

   . 

    
   ,  

    , 
    
  . 

   
 (1)    

 .     
,  ,    

,    , 

     y’   
 ,     . 

     
 (h2). 

   
    «   

y»: 

)),(
2

(2)
2

()),(
2

,
2

( 2

iiiiiiii
yxf

h
y

h
xyxf

h
y

h
xf  .  (7) 

   
     «  

 y»: 

)),(
2

,
2

(
1 iiiiii

yxf
h

y
h

xhfyy   (8) 

   
 (1)    -  
 . 

  -    
    

  f(x, y)  (1).  
     (h4). 

   
 -    «  



 

Matorin S.I., Egorov I.A., Zhikharev A.G., Rakov V.I. Application of the «UFOModeler» software 
system in the solution of ordinary differential equations of first order with some numerical 

methods //  р а  «На  р а ». р я «И р а  

». – . , № , 2016. 

19 

 

 Ы   

INFORMATION TECHNOLOGIES Series 

 y»: 

iiii
yxyxfk 2),( 2

1
 .  (9) 







 






 

1

2

12
2

2
2

)
2

,
2

( k
h

y
h

xk
h

y
h

xfk
iiii

. (10) 







 






 

2

2

23
2

2
2

)
2

,
2

( k
h

y
h

xk
h

y
h

xfk
iiii

.(11) 

   
3

2

34
2),( hkyhxhkyhxfk

iiii
 . (12) 

   
 -     

«   y»:  

)22(
6

43211
kkkk

h
yy

ii
 . (13) 

   , 
   «UFOModeler»  

  :  

4

1

2

1

2

1

4

3 22

1
 

 xxey
x

i
.  (14) 

   
      y*. 

    . 

 

  
         

Table 

Error of calculation of the differential equation depending on the method used 

h 

 

. 
-

 

-  
. -

 

. -  
 

-  
. -  

 

. -

 

-  
. -

 

 
 

y* 

0 1 0 1 0 1 0 1 

0,1 0,820500 0,001452 0,820250 0,001202 0,819051 0,00000283 0,819048 

0,2 0,675210 0,00247 0,674755 0,002015 0,672745 0,00000472 0,672740 

0,3 0,559772 0,0031632 0,559149 0,0025401 0,556615 0,00000569 0,556609 

0,4 0,470613 0,0036162 0,469852 0,002855 0,467004 0,00000650 0,466997 

0,5 0,404803 0,00389283 0,403929 0,00301885 0,400917 0,00000683 0,400910 

0,6 0,359938 0,00404232 0,358972 0,00307566 0,355903 0,00000714 0,355896 

0,7 0,334049 0,00410142 0,333007 0,00305876 0,329955 0,00000727 0,329948 

0,8 0,325521 0,00409853 0,324416 0,00299354 0,321430 0,00000788 0,321422 

0,9 0,333027 0,00405283 0,331871 0,00289675 0,328982 0,00000752 0,328974 

1 0,355482 0,003981 0,354284 0,00278301 0,351509 0,00000764 0,351501 

  ,    1 
    ,   -

      
  ,   е| < 

0,00001.  -   
    

  ,   
  е| < 0,01. 
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. 2.        

Fig. 2. Differences of graphs of functions depending on the error
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