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Today’s talk 
A new algorithm for computing bases of algebraic local 
cohomology classes associated  with semi-
quasihomogeneous singularities is introduced.  

We generalize this algorithm to parametric cases. 

 ・Algebraic local cohomology classes have a lot of  
   properties for  analyzing singularities. 
 ・Standard bases are easily obtained from algebraic local  
   cohomology classes.  

In our previous works, we know the following; 

・We would like to make a software (or package) for studying and  
  analyzing singularities. 

・We would like to study singularity theory by computers. 
 

2 



Contents 
1．Algebraic local cohomology (review) 
 

2. Semi-quasihomogeneous and Poincaré polynomials 
 

3．An algorithm for computing algebraic local cohomology 
 

4. Benchmarks 
 

5.Generalization to Parametric case 
 

6.Demo 
 

3 



Algebraic Local cohomology (review) 

Fact 
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One can regard   

as   

5 



To manipulate algebraic local cohomology classes efficiently on 

computer.   

Example 

After here, we adapt polynomial representation to represent an 
algebraic local cohomology class. 6 



Semi-qusihomogeneous  

Definition(quasihomogeneous) 

Example 
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Definition(Semi-quasihomogeneous) 

Definition(weighted term orders) 

Example 
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Poincaré polynomial (key)  
Definition 

Example 

the head part the lower part 
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The purpose of this talk  

In this talk, an algorithm  for computing a 
basis of      , is introduced. 
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The first result  

Example 

Theorem(The 1st  result) 
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The algorithm consists of the following two part. 
 (1) Compute a basis Q of         by using a Poincaré   
       polynomial. 
 (2)  Compute a basis of        by using the result Q. 

Theorem(The 1st  result) 

Find a quasihomo. poly.     whose weighted-degree 
belongs to       . Check  
A basis of         is easily computed by the theorem. 

Outline 
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Example 
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{0, 2, 4, 5, 6, 7, 8, 9, 10, 11, 12, 14, 16} 
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Semi-quasihomo. case 
Semi-quasihomogeneous  of type (d;W) 

Theorem(The 2nd result) 

Example 

Fact: 
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Benchmark [CPU: intel Core i7-2600 3.4GHz×2 , Memory: 4GB, OS:Windows7] 
CPU sec. 
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Standard bases 

Theorem(2009,Tajima,Nakamura, Nabeshima) 

By this mapping, F can be transformed into a standard basis of J w.r.t.  the 
local  term order. 

From a basis Q of        ,  a standard basis of                                  is 
easily obtained. (2009,Tajima,Nakamura, Nabeshima) 
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Parametric Case 

How to compute  a basis of       ? 

We can generalize the proposed algorithm 
(of non-parametric cases) to parametric 
cases. 
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Remarks 

In parametric cases, there is a possibility that        
    does not have the isolated singularity for 
some values of parameters. We have to take 
away these values of parameters.  
  

How do we compute these values of parameters ? 
 

In qusihomo. case, this classification is possible by 
computing a comprehensive Gröbner system of the Jacobi 
ideal of       . 
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Example 
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Demo 

if I have time left. 

An algorithm for computing a basis of parametric      , has 
been implemented. 
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Conclusions 

Thank you very much. 

・A new algorithm for computing algebraic local   
   cohomology classes associated with semi-quasihomo.    
   isolated singularities, was introduced.  
 
・The algorithm efficiently computes algebraic local  
   cohomology classes w.r.t. a weighted term order.  
 
・The proposed algorithm can be also extendable to handle 
parametric cases. 
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Singularities 
Attack 


