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Abstract.  

 
In this paper The special determinants of contain the second derivative have been computed, which 
are high order determinants and their elements are consist of 0,1,2 order differentials. The elements of 

roads from 1 to n in the determinants are the 0 order differentials of )...2,1,0,( nixi = .The elements 

of roads from n+1 to 2n in the determinants are the 1 order differentials of )...2,1,0,( nixi = ,and the 

elements of roads from 2n+1 to 3n in the determinants are the 2 order differentials 

of )...2,1,0,( nixi = .Because of the high order to compute them are difficulty. But the  have been 

reduced to the sum of  several determinants which are lowe-oder.The several determinants of low 
oder are easy  to be computed .These results can be applied in interpolation method, which is 
important tool in modeling and simulation . 
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1 Introduction 
 

In papers [1-3], from the computation of special determinants, we have obtained a lot of 
results .Where the theorem 2.5 in paper [1]  is an example that is following lemma 
 

Lemma 
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and ,1(3 1)kD n + , 1 ,1(3 1)n kD n + ++ , 2 1 ,1(3 1) n kD n + ++  are the cofactor of the following determinant 
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that have been applied in addition of several fractions, and simplified the computation. In this paper 
the determinants containing the second derivative is more complication but to obtain the interpolation, 
which is important to simulate engineering, the computation of the special determinants is necessary. 
Following is  
the main results. But the more high-order determinants have not been calculated yet, and this article 
they have been done .  
 
 

2.Main results  
  

 Theorem 2.1. 
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Where +1,1(3 3)kD n + the cofactor of the following is determinates: 
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And ,1(3 1)kD n +  2 1 ,1(3 1) n kD n + ++ 1 ,1(3 1)n kD n + ++ are the cofactors of the determinants  

(3 1)D n + in form (1.3). 
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Proof: According to the definition of cofactor, we have: 
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Similarly paper [1] ,delete the element about 0x  in the first row, the first column.  Beginning 

from last column of 1,1(3 3)kD n ++ ， 0- x  times the ( 1)i − -th column to the i-th column

（ 3 ,3 1, ..., 2,1.)i n n= − ,and then expand the determinant along row 1 and then extract out the 

common factor 0ix x− from row i in 1,1(3 3)kD n ++  ( 1,2, ..., )i n= So above determinant 

becomes: 
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and only the entries of the (n+k)-th row and the (2 )n k+  -th row in 

determinants 2,, 3 4 5 6 D , , , , .D D D D  have been written and the rest of entries of each row 

are as the same with the corresponding entries of each row in determinant 1D ,and have been noted 

by∗ . 

For the determinants 1D   the entries of row (2 )n k+   are 
2!
0!

times the entries ( )n k+ , so 

1 0.D =  

For the determinants 2D , using exchange the entries of neighboring two rows, and then move the 
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row to k -th row,. Then the determinants 4D  has following form: 
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where each item of 1x  has disappeared comparing withD(3n+3)   in form (2.5) 

Theorem 2.3 
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where, n+2,1(3n+3)D  is the cofactor of determinant (3 3)D n +   in form (2.2) deleted the entries 

of the (n+2)-th row and the 1st column, and 1,1(3 1)D n +   is the cofactor of determinant 

(3 3)D n +  in form (2.2) 

 
3 Conclusion 
 
The main results of this paper are the theorems 2.1  2.2  2.3  . They are the 

computation of high order determinants and their elements are consist of 0,1,2 order 
differentials whose elements of roads from 1 to n+1 in the determinants are the 0 order 

differentials of ( 0,1,2...).ix i = .and the elements of roads from n+2 to 2n+2 in the 

determinants are the 1 order differentials of  ( 0,1,2...).ix i = ,and the elements of roads 

from 2n+3 to 3n+3 in the determinants are the 2 order differentials of  

( 0,1,2...).ix i = .Because of the high order ,to compute them are difficulty. But the have 

been reduced to the sum of several determinants which are lowe-oder. The several 
determinants of low order are easy to be computed .These results can be applied in 
interpolation method, which is important tool in modeling and simulation .For example 
the design the out line of air plane ,bigger ship and satellite need interpolation  But the 
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solution of the problem have not been seen in papers [4-12]. The theorems 2.1  2.2  2.3 
are the basic of solution of the problem. Subject the limit of paper page , the more results 
will appear in our other papers. 
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