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NOTE 

A Set of FORTRAN Subroutines for Handling Bases 
of Group Representations1 

One realization for bases of representations of the U, and GL, algebras are 
tensors of rank n whose components are linear combinations of monomials of the 
form 

where the range of the subindices is 1, 2,..., r = number of commuting generators. 
In this realization, the generators of the general linear algebra are 

If we are concerned with an irreducible representation of U, or GL, , the super- 
indices in (1) will carry the symmetry properties of the associated Young diagram. 

A problem frequently encountered in Applied Mathematics is the actual 
computation of the basis for some irreducible representation of the Unitary groups 
[l]. A set of input, operation and output subroutines for handling such tensors 
has been devised. With known techniques [l], we can generate the complete basis, 
starting from the highest weight component, by successive application of 
the U, lowering operators classified by the canonical chain of subgroups 
u,3 u,-,3*-*3 u,. 

In theoretical nuclear physics, one has been faced with the problem [2] of 
calculating the matrix elements of operators, iterated combinations of (2) between 
kets (I), bases for irreducible representations of U, classified by the Elliot chain 
[3], U, r) U, 1 Rs . The hand calculation becomes prohibitively long and tedious. 
Using the subroutines which lower the irreducible representation of Rs contained 
in U, , keeping it of maximum weight in R3, the complete basis can be generated 
and the matrix elements can be produced for nondiagonal operators such as the 
pairing and spin-orbit interactions. 

1 The author wishes to acknowledge a graduate scholarship by the Instituto National de la 
Investigaci6n Cientifica, Mexico D. F., Mkxico. 
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Each monomial (1) is characterized by its set of indices i1 , iZ ,..., in . A tensor 
component is handled as the collection of its monomials and their linear combina- 
tion coefficients. 

The Input subroutine reads this polynomials from the data cards, and is stored 
in the memory. Basic operation subroutines include the execution of linear com- 
binations, scalar products and the application of the algebra generators (2). The 
output subroutine prints the end polynomial in a convenient format. 

These subroutines as well as the input, output, and other specifications are 
available in deck or listing form from the author. 

1. J. C. NAGEL and M. MOSHINSKY, J. Math. Phys. 6, 682 (1965). 
2. J. FUIRES, E. CHAC~N, P. A. MELLO, and M. DE LLANO, Nucl. Phys. 72, 352 (1965); ibid. 72, 

379 (1965). 
3. J. P. ELLIOT, Proc. Roy. Sot. (London) A245, 128 (1958). 

KURT BERNARDO WOLF 

Physics Department 
Tel-Aviv University 

Tel-Aviv, Israel 


