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Abstract 

 
The concept of Generalized Kolmogorov Probability allowing the probability values to be 

within the whole real and open interval of  ( −∞, +∞ ) was put forward by the author on 
November 21, 2004.  In this paper,  the author likes to demonstrate that there is a direct 
connection between the Generalized Kolmogorov Probability and the negative Tsallis 
Entropy, and use the Generalized Kolmogorov Probability to describe phenomena related 
with negative Tsallis entropy. 
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Äé�qð�W\AÛÚ�ÞVõ� 

(1)  pi ≥ 0 , i  = 1, 2, ...n                        (2-1) 

(2)  p1 + p2  + ... + pn = 1                                       (2-2) 
 

(3) p( A1 ∪ A2 … ) = p( A1 ) + p( A2 ) + ......            (2-3) 
 

®K�|pi�T�Ð´�i�å½ÛAiYW\" 

 

ÍicÄé�qð�W\AÛ °°ÐZW\AÛ4Ú�ÞVõ� 

(1) ZW\Pi"cÕ�É(−∞|+∞) |i=1|2|...n                  (2-4) 

(2) P1  + P2 +...+ Pn = 1                                                                       (2-5) 
(3) P( A1  + A2  +  ... )  =  P( A1 ) + P( A2 ) + ......                                          (2-6) 
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�W°ÓY�i�AiY�¢Wi>0(iÄ�1 a/ë 2)|áK«�AjYWj<=0|jÄº� 

1ë0"�o�°ÓYW\ÛØ 

Pi = ( Wi - Wj ) /  ∑Wi                    (4-1) 

Pj = Wj  /  ∑Wi                      (4-2) 

P1 !P2¶�°°ÐZW\ÞAÛ" 

P1 !P2"cÕ�É(−∞|+∞)Z� 

P1 + P2  = 1 



P(A1 ∪ A2) = P(A1) + P(A2) = ∑Wi / ∑Wi = 1 
  
 

`Õ�õÞÞ10ÿâq|#°Þ10ÿâq|x��ÞT�Ð´� 

S = 10(õÞYâq) + 10(#°Yâq)            (4-3) 

ý®ÿT�Ð´� 

õÞYâqYW\P1 = 10 / ( 10 + 10 )  = 50% 

#°YâqYW\P2 = 10 / ( 10 + 10 )  = 50% 

 
 

`a�õÞØ^[¿ÆE:Y10ÿâq|#°­Þ10ÿâq|x��ÞT�Ð´� 

S = 0(õÞYâq) + 10(#°Yâq)             (4-4) 

ý®ÿT�Ð´� 

õÞYâqYW\P1 =  0  / ( 10 ) = 0 

#°YâqYW\P2 = ( 10 − 0 ) / (10) =100% 

 

`Þ�õÞâ�Ø^[¿ÆE:10ÿâq­£i��ô:3ÿâqØ^[|á#°

­Þ10ÿâq|x��ÞT�Ð´� 

S = -3(õÞYâq) + 10(#°Yâq)            (4-5) 

ý®ÿT�Ð´� 

õÞYâqYW\P1 = −3 / ( 10 )  = −30% 

#°YâqYW\P2 = ( 10 – ( −3 ) ) / ( 10 ) = 130% 
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�WT�Ð´�ÞA1|A2|... Ak ½ÛY�¢W1|W2|... Wk > 0, 1 ≤  k ≤  n 

áK.½ÛAk+1|Ak+2|... An Y�¢Wk+1|Wk+2|... Wn  ≤  0 

�o�ºT�Ð´YZW\ÛØ� 

Pi = [ Wi - ( Wk+1 + Wk+2 +...+ Wn) / k ]  / (W1 + W2 +...+ Wk), i = 1, 2, ..., k  (5-1) 
Pj =  Wj /( W1 + W2+...+Wk), j = k+1, k+2, …, n                   (5-2)       

ZW\ÛØ¶�°°ÐZW\ÞAÛ 

P1 |P2 |... Pn"cÕ�É(−∞|+∞)Z� 

∑Pi = 1`  

P( A1 ∪ A2 ∪ … )  =  P( A1 ) + P( A2 ) + …  
  

`Õ�õÞÞ10ÿâq|#°Þ10ÿâq|`i¿ÆvÞâq4vô�âq|JB 

_âqÒØ�[­_ô:Y1ÿâqØ[|á�Ø4_âqÒØ�[­_ô:Y3ÿ 

âqØ[|x��ÞT�Ð´ 

 

S = 10(õÞYâq) + 10(#°Yâq) + 0(`iYâq) − 1(JBYâq) 



−3(�ØYâq)         (5-3) 

ý®ÿT�Ð´� 

õÞYâqYW\P1 = [ 10 − ( 0 − 1 − 3 ) / 2 ]  /  ( 10 + 10 ) = 60% 

#°YâqYW\P2 = [ 10 − ( 0 – 1 − 3) / 2 ]  /  ( 10 + 10 ) = 60% 

`iYâqYW\P3 = 0 / ( 10 + 10 ) = 0% 

JBYâqYW\P4 = −1 / ( 10 + 10 )  = −5% 

�ØYâqYW\P5 = −3 / ( 10 +10 )  = − 15% 
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ýð� ò|°°Ð¥Ï[T�Û{YWÊKÁ ¥Ï[T�Ð´Û{Aä[1] 

 

R = ( n − 1 ) − ~R = ( n − 1 )- 

[ ( P1  − P2 ) 
2 + ( P1 −  P3 ) 

2 +...+ ( P1 −  Pn - 1 ) 
2 

+ ( P2 −  P3 ) 
2 + ( P2  −  P4 ) 

2  +...+  ( P2  −  Pn - 1) 
2 

+... 

+( Pn-1 −  Pn ) 
2]                                           (6-1) 

 

4��T�Ð´Ù½ÛùùW\Ã×YH�a�T�âÛ{~R áº 

R= ( n  −  1 ) − (~R) �T�Û{" 

ã:´���¦�H�Û{ 

Ravg = R / n = 1 −  P1
2 

−  P2 
2 

− ... −  Pn
2 

â��Y8�q-�E�c2ËYTsallis�" 

c�°°Ð�GÛo�[1] 

°°ÐH�"[{YH��YÕ�=�ä� 

Ravg = R / n ( q – 1 ) = TsallisìØ = 1 / ( q −  1 ) (1 −  P1 
q  

−  P2 
q  

−  ... −  Pn 
q )  (6-2)            

            
  

�Ø\� 

[1]�æp|T�Ð´YÛ{aÛ{YvlAä|2008I8Ý17ºo� 

http://www.aideas.com/FENG20080817_1.pdf 
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Îc°Ó¥}áÕ|°°ÐH�H�"[{YÕU*Y7ä� 

Ravg = 1 − P1 
2  

− P2  
2            (7-1) 

®K� 

P1!P2 �°Ó¡�YW\" 

 

��Þ� 



Ravg  = 2P1P2 = 2P1 ( 1 − P1 )       (7-2) 

µ9(P1 > 1ëP1 < 0Ë'Þ 

Ravg  < 0                       (7-3) 

®4��É� 

 

°Ó¥}�YZW\(äc0ëüc1YW\)ã«ô�YH�H�"[{(ôTsallis�)

ÕÕÎiq 

 

ÓÕ®Ï[H�H�"[{(Tsallis�)ã°°ÐZW\YHÐ"Ó�Y%Ó��"

c�É[0, 1]ZYõ´W\Îi«3ô�Y°°ÐH�H�"[{|XýP = 0.5 Ë 

«Õü�|á²GÇ�î=�°°ÐZW\ý�É[-10|10]Z­ëË�ÎiYH 

�H�"[{"£Ó�Ä�ÎcÕÜZW\(üc1ëäc0YW\)|H�H�"[

{�«ô�"»Õ�7H�H�"[{Hc°°ÐZW\Y­ëÇ�Õ�áÕKµ

ÎÅI"Ó�Tý[°°ÐZW\Y8ä;â�T�YÄé�qð�W\ 

 ( Generalized Kolmogorov Probability )" 

 

ÓÕ! H�H�"[{(Tsallis�)ã°°ÐZW\YHÐ"Îica�Ð´a°° 

ÐH�H�"[{YÕU*7ä|Tsallis�Y�En=2áq-�E=2" 
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8.1 

��°°ÐZW\Ú�Ääõ´W\" 

æÁ��Õÿõ´W\s`" 

 

`Õ�õÞÞ10ÿâq|#°Þ10ÿâq|x��ÞT�Ð´� 

S = 10(õÞYâq) + 10(#°Yâq)        

ý®ÿT�Ð´� 

õÞYâqYW\P1 = 10 / ( 10 + 10 )  = 50% 

#°YâqYW\P2 = 10 / ( 10 + 10 )  = 50% 

ºT�Ð´YH�H�"[{Ravg =1 − P1 
2 

− P2  
2  = 1 − 0.25 − 0.25  =  0.5 

 
8.2 

zà:æÁ�ÕÿLÞZW\ÛØYa�Ð´(°Ó)Ys`" 

 

`a�õÞâ�Ø^[¿ÆE:10ÿâq­_£i��ô:Y3ÿâqØ^[|á

#°­Þ10ÿâq|x��ÞT�Ð´� 

S = -3(õÞYâq) + 10(#°Yâq)      

ý®ÿT�Ð´� 

õÞYâqYW\P1 = −3 / ( 10 ) = −30% 

#°YâqYW\P2 = ( 10 − ( −3 ) ) / ( 10 ) = 130% 

ºT�Ð´YH�H�"[{Ravg = 1 − P1 
2 

− P2 
2 = 1 − 0.09  − 1.69  = -0.78 

Ä�a�Ð´(°Ó)YZW\q�Îi«ô�YH�H�"[{" 

 
8.3 

ÕãæÁb�ÕÿLÞZW\ÛØYï�Ð´Ys` 

`Þ�õÞÞ10ÿâq|#°Þ10ÿâq|`i¿ÆvÞâq4vô�âq|JB 

_âqÒØ�[­_ô:Y20ÿâqØ[|á�Ø4_âqÒØ�[­_ô:Y20

ÿâqØ[|x��ÞT�Ð´ 

 

S=10(õÞYâq) + 10(#°Yâq) + 0(`iYâq) −20(JBYâq) 

−20(�ØYâq) 

ý®ÿT�Ð´� 

õÞYâqYW\P1 = [10 − ( 0 − 20 − 20 ) / 2 ]  / ( 10 + 10 )  = 150% 

#°YâqYW\P2 = [10 − ( 0 − 20 − 20 ) / 2 ]  / ( 10 + 10 )  = 150% 

`iYâqYW\P3 = 0 / ( 10 + 10 )  = 0% 

JBYâqYW\P4 = −20 / ( 10 + 10 ) = −100% 

�ØYâqYW\P5 = −20 / (10+10) = −100% 

P1 + P2 + P3  + P4 + P5 = 300% − 200% = 100% = 1 
 

ºT�Ð´YH�H�"[{Ravg=1 − P1 
2  

− P2 
2   − P3 

2  
− P4 

2    



= 1 − 2.25 − 2.25 − 1 − 1 =  −5.5 

Ä�ï�Ð´(°Ó)YZW\qq��ÞÞÎi«ô�YH�H�"[{Ú" 
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9.1 

T�YÄé�qð�W\(Generalized Kolmogorov Probability)�â°°ÐZW\ 

�°°ÐÛ�Nð��æp/Àc2004I11Ý21º8ä¥ÏY[1]"�ýÇ«l¢

V°*[2]�ÛT�YÄé�qð�W\ãôH�H�"[{(«ô�YT�Tsallis 

�)Éz)ÐL:"T�YÄé�qð�W\(Generalized Kolmogorov 

Probability)}T[Äé�qð�W\ÞAÛY�ÕAÛ�W\Äý(−∞, +∞)Õ�É 

ØÉZ«�" 

 
9.2�

$�+LVWRULFDO�5HFRUGV�$�+LVWRULFDO�5HFRUGV�����*HQHUDOL]HG�.ROPRJRURY�3UREDELOLW\*HQHUDOL]HG�.ROPRJRURY�3UREDELOLW\��

�

*HQHUDOL]HG�.ROPRJRURY�3UREDELOLW\�ZDV�SXW�IRUZDUG�E\�'U��;LDQJMXQ�)HQJ�

��WKH�)RXQGHU�RI�°°Ð�)DQ�)DQ�;L��7KHRU\��RQ�1RYHPEHU�����������>$�@��

'U�)HQJ�KDV�UHFHQWO\�PDGH�DQ�LPSRUWDQW�SURJUHVV�IRU�WKLV�UHVHDUFK>$�@��

+H�UHODWHG�KLV�*HQHUDOL]HG�.ROPRJRURY�3UREDELOLW\�GLUHFWO\�ZLWK�WKH�

QHJDWLYH�7VDOOLV�(QWURS\��7KH�*HQHUDOL]HG�.ROPRJRURY�3UREDELOLW\�

JHQHUDOL]HG�WKH��VW�.ROPRJRURY
V�D[LRP�DQG�DOORZV�WKH�SUREDELOLW\�YDOXHV�

WR�EH�ZLWKLQ�WKH�ZKROH�RSHQ�UHDO�LQWHUYDO�RI�

�−∞��+∞���
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