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4 ¡ 2 3 7
3 , 3 1 +-+  
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4 � 4 �.¤ 3 1-1-4
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£ 2.+

¥ : 4 ;  ¥ ; ¡ +-2.+-� 3 � � 0 �  � 4 ; ¡ 4.1-3 1
: 0 , )  � ) 4.¢  
4 � 3 2 3 7 � , )'���.+ � , � 3 : � �  � 0 �  ,.+ 1-3 =-1-0 �  � %';�; 0  © % 1 � � + = ,% 7
4 )', 3 : ) 4 2 � ¢ ¤�+ 9  

4 ¡ 2 3 7
3 , 3 1-1 ��;  
: 2 3 � 4 ) 0 1 + � ;  +  ¡ 4 � : 2 4.3 1
1 � 9  

1-0
 2 3 0 ,.+ 5 0 � + � 9  ) ��� 4 2 � + :

f x c f x
N

p x xi
i

N

* ( ) ( ) ( ),= + + − −
=
�α α
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0

1

1 (10)

& 7.3  f x0( )  - 
0 ¡ 2.+ 4 2 1-0 �  � 4 ; ¡ 4.1-3 1-: 0 ; p x xi( )−  - � 4 � : 0 )', � ¢ ¤ 0 �  ¥ ; ¡ +-2.+-� 3 � � 4.=  � 4 ; ¡ 4.1-3 1-: � ,

� ) � 5 0 1-1 � 3  �  i -
=

 2 3 0 ,.+ 5 0 � + 3 =  ) ��� 4 2 � + ; α 0  - ) 3 �  
0 ¡ 2.+ 4 2 1-4.=  � 4 ; ¡ 4'1-3 1-: � , c  - 

1-3 � 4.: 4 2 0 �
¡ 4 � : 4.� 1-1-0 � .��0 5 ,.+-� 1 ��;  ; 3 : 4.7
0 ;  

4.�-3 1 +-) 0 1 + �  � 4.4.: ) 3 : � : )'% ¢�:  2 0 5 1 � 3  
5 1-0 � 3 1 + �  � 4 ¥ ©�© + � + 3 1
: 0  α 0  

+ 5
+ 1-: 3 2.) 0 , 0  ][0 1,  +  2 0 5 1 � 3  )'+ 7 �  © % 1 � � +-+  p x xi( )− .
���-3 1 � 0  ¡ , 4.: 1-4 � : +  2 0 � ¡ 2 3 7
3 , 3 1 + �  ) + 7
0  (10) ¡ 2.+  

5 1-0 � 3 1 +-+  α 0 0=  (*+-2 4 � 4  + 5 ) 3 � : 1-0  [13, 16,
17, 19]. 

¦�4
 
7
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 � + 9  ¡ 4 2  
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 � : 0 ) +-, � �  
0 � �-3 1-:  

1-0
 
4 & 2 0 1 +-� 3 1-1-4 � : �  

4 �.§ 3 ; 0  )'��� 4 2 � +  +  
1-3

¡ 2 4 ) 4.7 +-,.+ � �  + � � , 3 7
4 ) 0 1 + �  ¡ 4 ) 3 7
3 1 + �  
4.�-3 1 � +  )  ¥ : + 9  % � , 4 ) + � 9 .� � 1-4 ) 1-4.3  ) 1 +-; 0 1 + 3  

5 7
3 � �  % 7
3 ,.+-;  ; 3 : 4.7.0 ;  ¡ 4 � : 2 4.3 1 + �  
4.�-3 1-4 �  ¡ 4  ; 0 , 4.=  )'��� 4 2 � 3 , 

7 , �
� 4.: 4 2.� 9  ¡ 4 ,
% � 3 1 �  2 3 5 %',.� : 0 : � , 

7.3 ; 4.1 � : 2.+-2.% ¢ ¤�+ 3  ¥ ©�© 3 � : +-) 1-4 � : �  )'���.+ � , � 3 ;�� 9  
4.�-3 1-4 �  ¡ 4

� 2 0 ) 1-3 1 + ¢  �  
: 2 0 7 + � + 4'1-1 ��;  ¡ 4.7.9.4.7.4 ; , 

4 ¡ 2 3 7.3 , � 3 ;���;  )'��2 0 /�3 1 + 3 ;  (5).� l j m.s  g h t | m w�y m x�p o.z
r  v i x�e s.m.v  (6 £ 8 ) [18] 
1-0 ¡ 2 0 )', 3 1  

1-0
 ¡ 4 � : 2 4.3 1 + 3  

4.�-3 1 � +  ¡ , 4.: 1-4 � : +2 0 � ¡ 2 3 7
3 , 3 1 + �  f x* ( ) . 
��1

 
4 � 1-4 ) 0 1 :

• 
1-0

 + � ¡ 4 ,.� 5 4 ) 0 1 +-+  
7.4 ¡ 4 , 1 + : 3 ,.� 1-4.= , 

0 ¡ 2.+ 4 2 1-4'=  + 1 © 4 2.; 0 � +-+  
4

 � ,.%'� 0 =-1-4.=  ) 3 ,.+-�.+ 1-3  X ;
• 
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 + 1-7 +-) + 7 % 0 ,.� 1-4 ;  ¡ 4.7.9
4.7.3  �  � 0 /�7.4.=  

4.: 7
3 ,.� 1-4.=  2 3 0 ,.+ 5 0 � +-+  ) ��� 4 2 � + ;
• 

1-0
 2 0 ) 1-4 ; 3 2 1-4 ;  “ 2 0 5 ; 0 5 ��) 0 1 +-+ ”  + 1 © 4 2.; 0 � +-+ , ¡ 4 ,
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4.:
 
4.: 7
3 ,.� 1-4.=  2 3 0 ,.+ 5 0 � +-+)'��� 4 2 � + , 

1-0
 � 4.1-3 � 1-4 ;  + 1-: 3 2.) 0 , 3  

7 ,.+ 1-4.=  d .
8  � 0 � 3 � : ) 3  

7
4 ¡ 4 , 1 + : 3 ,.� 1-4'=  
0 ¡ 2.+ 4 2 1-4.=  + 1 © 4 2.; 0 � +-+  ¡ 2 3 7 ¡ 4 , 0 & 0 3 : � �  

5 1-0 1 + 3  + 1-: 3 2.) 0 , 0
[ ]a b,  + 5 ; 3 1-3 1 + �  � ,
% � 0 =-1-4.=  ) 3 ,.+-�.+ 1 �  X . 

£ 2.+  ¥ : 4 ;  � �.+ : 0 3 : � � , � : 4  
4.�-3 1 +-) 0 3 ; 0 �  © % 1 � � + �

2 0 � ¡ 2 3 7
3 , 3 1 + �  f x( )  
1-3 ¡ 2 3 2.��) 1-0 , 

1-3
 +-; 3 3 :  

4 � 3 1 �  � 2.% : � 9  � � 0 � � 4 )  
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5 0 7
0 1-1-4 ;  + 1-: 3 2.) 0 , 3  +

f x( ) ≥ 0  ¡ 2.+  a x b≤ ≤ ;
f x( ) ≡ 0  ¡ 2.+  x a x b< >, .

(11)

¦�0 ,.+-�.+ 3  ¡ 4.7.4 � 1-4.=  
0 ¡ 2.+ 4 2 1-4.=  + 1 © 4 2.; 0 � +-+ , 

7
0 /�3
 ¡ 2.+  

4.: � % : � : )'+-+  2 3 0 ,.+ 5 0 � +-+  X ,
¡ 4.5 ) 4 , � 3 :  ¡ 4 � : 2 4 + : �  
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¦�0
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4.7
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) 4.5 ; 4./�1 � 9  2 3 0 ,.+ 5 0 � + =  ) 1 % : 2.+  + 1-: 3 2.) 0 , 0  [ ]a b,  
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7.0 : �  ¡ 2 3 7 ¡ 4 � : 3 1 + 3 . ¨ 0 � 4.=
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 ��.� ¡ 3 2.+-; 3 1-: 0 ,.� 1 ��;  ¡ % : 3 ;  �.��, 0  
4 ¡ 2 3 7.3 , 3 1-0  ¥ ©�© 3 � : +-) 1-4 � : �  

� l j m.s e  ��h t | m w�y m x�p o.z
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� %'¤ 3 � : ) 3 1-1-4.=  � 0 � : � ¢  ) � 3 & 4  ¥ �'� ¡-� 2.+-; 3 1-: 0 . 
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� + � . 1; X = [-6,+6]; Y = [ 0,+1];

 � + � . 2; X = [ 0,+10]; Y = [ 0,+2];
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: 4 � 1-4 � : � . 8�� 3  ¥ : +  � 2.+-) � 3 , � 0 �  )'+ 7.1-4 , +-; 3 ¢�:  ;�+ 1 +-;�%';  )  
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: 0 �
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N
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N
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2 3,05 12 2,40
3 2,98 13 2,35
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5 2,82 15 2,27
6 2,75 16 2,23
7 2,68 17 2,20
8 2,62 18 2,17
9 2,56 19 2,15
10 2.50 20 2,13
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3 , 3 1 + � , 9,2=d  
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7 , �
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��,.+  ¡ 4 ; 3 ¤ 3 1 �  )  
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N
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: � /�3 � : +  � 4 � 4 ) � 9  � : 4 2 4.1
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Georgian Electronic Scientific Journal: Computer Science and Telecommunications #1-2003

22

��3 5 % ,.� : 0 : �  
4.�-3 1 � +  �
��,.+  ¡ 4 ; 3 ¤ 3 1 �  )  

: 0 �.,.+ � %  3.��0 �  ) + 7
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� 5 � � 0  C++.

// Class LRandom.
// Copyright (c) 2001 by Lorelea Abstract Vision
// All Rights Reserved.
// Autor: Andrey Klimof

#include <math.h>

class LRandom
 {
 private:
 protected:
 unsigned long int Base;
 public:
 LRandom(void);
 LRandom(LRandom &);
 void Randomize(void);
 void SetBaseValue(unsigned long int);
 double GetUniformValue(void);
 double GetNormalValue(double , double);
 double GetExponentialValue(double ,double);
 double GetLogNormalValue(double, double);
 double GetLnNormalValue(double, double);
 } ;

LRandom::LRandom(void)
 {
 Randomize();
 }

LRandom::LRandom(LRandom & Hrandom): Base(HRandom.Base)
 {
 }

void LRandom::Randomize(void)
 {
 // �	F H  Y K F D  W
G N C [ @ @  H F A T M N  @ N @ [ @ I A @ X @ J F L I K �
 // Z M J M Q�M N N G � -� A M N  Base B A G � I D N O�Q ,
 // N M  J I L N O�Q  N G A �  X N I � M N @ M Q  M H @ N B K L M N N O�D  J I X .
 // � K F  X N I � M N @ M  ? M J M K B �  @ X  K M C G ��M 	 F  B F B K F � N @ �  K I D Q�M J I .
 // 
 J F 	 J I Q
Q-N I �  J M I A @ X I [ @ �  C F H I  Y K F D  W-G N C [ @ @  L  B @ A � N F D
 // B K M Z M N @  X I L @ B @ K  F K  F B B F ? M N N F B K M D  ����
 .
 }

void LRandom::SetBaseValue(unsigned long int B)
 {
 Base = B;
 }
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// 
� I L N F Q�M J N F M  J I B Z J M H M A M N @'M

double LRandom::GetUniformValue(void)
 {
 Base *= 1220703125L;
 return (double) Base * 0.23283064E-9;
 }

// ��F J Q-I A � N F M  J I B Z J M H M A M N @ M
double LRandom::GetNormalValue(double M, double Sigma)
 {
 const unsigned int dim = 3;
 const unsigned int cicle = 12 *  dim *  dim;
 double r=0;
 for (int t=0; t < cicle; t++)
 {
 r += GetUniformValue();
 }
 r -= cicle / 2;
 r /= dim;
 return r = M + Sigma * r;
 }

// � C B Z F N M N [ @ I A � N F M  J I B Z J M H M A M N @ M
double LRandom::GetExponentialValue(double Beta,double Lambda)
 {
 if (!Lambda) return Lambda; // Lambda must be NON ZERO
 return Beta - 1.0 / Lambda * log(GetUniformValue());
 }

// �	F 	 I J @ W
Q-@ � M B C @  N F J Q�I A � N F M  J I B Z J M H M A M N @ M  K @ Z I  log
double LRandom::GetLogNormalValue(double M, double Sigma)
 {
 return exp (( M + Sigma * GetNormalValue(0,1)) / 0.434294 );
 }

// �	F 	 I J @ W
Q-@ � M B C @  N F J Q�I A � N F M  J I B Z J M H M A M N @ M  K @ Z I  ln
double LRandom::GetLnNormalValue(double M, double Sigma)
 {
 return exp ( M + Sigma *  GetNormalValue(0,1) );
 }

// 
� I B Z J M H M A M N @ M  � M A M �

double LRandom::GetRelayValue(double M, double Sigma)
 {
 return M + Sigma *  sqrt ( -2 *  log( GetUniformValue()) );
 }
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