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AND TELEMATICS SYSTEMS SIMULATION 
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Kharkiv National Automobile and Highway University 

 
Abstract. The paper deals with the sources of additional errors in the results of simulation of infor-

mation and telematics systems, caused by the format of real data in the computer memory and imple-

mentation of mathematical and special functions in the standard and applied libraries of the C and 

C++ programming languages. 
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 IEEE 754-2008   
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 ,   -

  ,  

   . . -
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, 9 (half), 23 (single), 53 (double)  

113 (quad)   n2log10   
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    ( h ). 

  IntelTM   

(FPU) × 87    -

   (extended, 
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      IEEE 754 
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 , ,  ,  -

    -
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 .  

 
      

    
++ -XSC [11].  ,  -

 long double    
 [12],    

   ( . 5)  -
,      

   .  1–4 
 . 

 
 1    (3) 

 

№ 
 

 

-

 

( . 

.) 

 

1 Maple 16 

(mpfr) 
34 -1.341818957…e-12 

2 C++(mpfr) >34 -1.341818957…e-12 

3 ++(mpfi, 

64 ) 
>34 -1.341818957…e-12 

4 C(quadmath, 

__float128) 
34 -1.341818957…e-12 

5  (long 

double) 
19 -1.314504061…e-12 

6  (double),  16 2.910383045…e-11 

7 Scilab  

(double) 
16 2.910383045…d-11 

8 Matlab 

R2012b 
16 1.455191528…e-11 

9 C++ (long 

double,  

5 ) 

19 1.018557979…e-312 

10 C-XSC 

(l_real 16 

) 

16 8.3456349137e-12 

 
     (2) 

    [9, 13]   
 ( - ) [14].  

 
    

     -
   fortran,  

 ++ –  (glibc 2.18)  C++ (libstdc++ 4.8.2)  
  – quadmath (128- -

 ), boost::math (boost 1.54)  GNU 
scientific library (gsl 1.15), mpfr 3.1.2.  -

  (2)    
(glibc, libstdc++)   quadmath -

   Sun Mi-
crosystems 1993 .   (7.1.5)  (7.2.14) 
[13]    [14]  

,    -
  (2)  .   

   -

   -
 (2).  ,   .  

  [14].  
    -

  2000-  , . .    
 ISO/IEC 10967. 

 

    -

     

.   – -

 Intel Core2 Duo T5750,  4 ,  

Linux (i686, amd64, kernel 3.13), FreeBSD 9.2 

(i386).  

 

   ,  -

     [5],  

    (2)  

 mpfr (   -

    ). 

    

 ( )   

  xerf   xerfc  -

 40   ( . .)  -

    mpfr  

    

   -

   – __float128 (16 )  

 quadmath, long double (10 )  

double (8 ) –    -

 glibc  boost, double –    

 gsl .  

 

 ,      -

     / ++ -

    (*BSD, Win32)  

 (Linux) ,  

     -

  . 

 

   -

 (2)    ( . 3):  

)     ( . 3, , 

quadruple double, quadmath)   

     34101    3;9 X ,     

34  ; 

)     (long 

double)  (2)   glibc 

( . 3, )  boost::math ( . 3, )  

   :  

–   16105,31     5,2;6X   -

 glibc;  

–   161025,21,0    5,2;5,2X   -

 boost::math.  
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. 3.    

xerfc :  –    

;  –    
,   glibc;  –  

  , -
  boost::math;  –   

  
 

    
    -

 16  ,    -

   ,  
 19  . 

)     (double)   16102,11,1       

  3;6 X .    -

    -
    (  3, ). 

 
   IA32 (i686)  

amd64    -
    -

 .   -
      

  ,  -
   FPU  SSE/SSE2, 

    ,  -
    -

 ,   -
.   gcc/g++  32-  

      
,   64-  –  

SSE/SSE2-  [15]. 
 

   -
   : 

) 16105    xerf  -

 gsl    8,1;7,1X  ( . 4, ); 

) 16102,1     xerf  -

 glibc    8,1;7,1X ( . 4, ); 

) 16102,1     xerfc  -

 glibc    2;6 X   

16105,1     2;2X ( . 4, ). 

 
  boost  quadmath  
    -

   . 
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( . 5,   ).  

   -
     . 
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  ( . 5, ).   -
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 (   ),   -
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    .  



Ве ник ХНАДУ, вып. 64, 2014 113 

 
 

 

 
 

 

 
 

 

. 4.    -

 amd64  i686:  –   

xerf   gsl;  –   

xerf   glibc;  –  -

 xerfc   glibc 

 

    -

   15–16 . ., . . 
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