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1953: Inonu-Wigner contractions Ex: ISO(3,1) from SO(3,2)

0



Expanded algebras with
higher dimensión.

2006: S-expansion method, Izaurieta et al
[arXiv:heo-th/0606215]

Brief history of these methods

2000 -2003: Generalized Inonu-Wigner
contractions, Weimar Woods

1953: Inonu-Wigner contractions

2003: Expansion method, Hatsuda, Sakaguchi
[arXiv:hep-th/0106114]
& de Azcarraga et al [arXiv: hep-th/0212347]
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S-expansion method [1]

[1] F. Izaurieta, E. Rodríguez, P. Salgado, J.Math.Phys.47:123512,2006
arXiv: 0606215
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Need of automatizing the procedure

All generalized contractions, mentioned before, can be reproduced in the frame of the
S-expansion method by using one of the semigroups

Expansions with other semigroups can generate algebras that cannot be 
reached,nor by any contraction neither by an expansion of de Azcarraga et al.

As many physical aplications have appeared by using this method we wanted
to answer the following question: 

Given two Lie Algebras, can they be related by an S-Expansion?



To answer this one should consider the complete family of abelian
semigrops, i.e., to take into account the history of their classification:

and find a way to implement the S-expansion procedure.

[2] John A. Hildebrant, Handbook of finite semigroup programs.

order # Of Semigroups
1 1
2 4
3 18
4 126
5 1.160
6 15.973
7 836.021
8 1.843.120.128
9 52.989.400.714.478

10 12.418.001.077.381.302.684
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We have implemented computer programs, in the form of a Java 
Library, to perform S-expansions of Lie algebras with any semigroup
(up to order 6 ). 

The methods of this library allow us:

1. to find isomorphisms between any given pair of semigroups
2. identify all the semigroups with a zero element
3. to study all resonant decomposition of any semigroup,
4. to represent any semigroup and Lie algebra by means of their 

respective selectors and structure constants
5. to perform all possible S-expansions (GxS, resonant subalgebra, 

reduced algebra, reduction of the resonant subalgebra) of a given 
Lie algebra.

6. to study further conditions for some specific problem
A description of this library, as well as some examples related with 
applications, will be given in the next presentation, by C. Inostroza.

talk.

Conclusions (of the first part)
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