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could deduce the following recurrence formula: 
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By the similar procedure we are able to obtain the occurrence positions of the bases G 

and C in S respectively, and the base T must occur in the remaining positions. 

Complete the proof.  

For example: To the above DNA fragment ACAGCTCTTGATACG,S   

       A G C T2 02,8,2,  6,5,  3,2,7,, 1, , 3 2,1 3, .,d d d d    According to the 

proposition we could take the following procedure to reproduce .S  

A (4) 2 - - - - - - - - - - - -  -A -d   

A (3) 2 - - - - - - - - - -  - A A - -d 
 

A (2) 8 - -  - - - - - - -  - AA  -A  -d    

A (1) 2  -  - - - - - - -  - AA  -A A  -d    

G (3) 0  -  - - - - - - -  - AA G A A  -d 
 

G (2) 5  -  - - - G- - -   - AA G A A  -d    

G (1) 6  -   - - A A G- - -   - A GG  A  -d    

C(4) 1  -   - - A A G G A- - -   G - A Cd    

C(3) 7  -   - - A A G G A - -   -C  G A Cd    

C(2) 2  -    -  - - A A G C G A  -  GC A Cd    

C(1) 3      -  - -  A A G C C G A -  GC A Cd    

T T          A C A G C C G A  AT GT  C S   

2.2 20 dimensional feature vector 

For a DNA sequence S with length ,n suppose that the base 

( {A,G,C,T })x x occurs m  times with occurrence positions 1 2, , , mi i i . From 

equation (2) we have ( ) ,x

md m n i   the distance between the thmi  base x  and 

the thn  base y in ,S it is not in fact the inter-nucleotide distance between two 

same bases, so we remove it from xd and call the remaining integer sequence precise 

inter-nucleotide distance sequence 
xd . Arrange all elements in 

xd in ascending 

order and then obtain an ordered precise inter-nucleotide distance sequence .xd  

Based on xd and xd we extract five basic statistical quantities.  
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