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REPRESENTATIONS OF THE SYMMETRIC GROUP,
THE SPECIALIZATION ORDER, SYSTEMS

AND GRASSMANN MANIFOLDS ')

by Michiel Hazewinkel and Clyde F. Martin 2)

Abstract

A certain partial order on the set of all partitions of a given natural number n

describes many containment, specialization or degeneration relations in the,

seemingly, rather disparate parts of mathematics dealing with permutation
representations of Sn, the existence of (0, l)-matrices with prescribed row and

column sums, symmetric mean inequalities, orbits of nilpotent matrices under

similarity, Kronecker indices of control systems, doubly stochastic matrices and

vectorbundles over the Riemann sphere. In this paper we discuss relations
between all these subjects which show why the same ordering must appear all the

time. Central to the discussion is the Schubert-cell decomposition of a

Grassmann manifold and the associated (closure) ordering which is a quotient of
the Bruhat ordering on the Weyl group Sn.

Contents

1. Introduction 54
2. Several Manifestations of the specialization order 56
3. Grassmann manifolds and classifying vectorbundles 59
4. Schubert cells 60
5. Interrelations 62
6. Young's rule, the specialization order, and nilpotent matrices. 65

*) The bulk of the research for this paper was done while the second author was ir
residence at Erasmus University. The hospitality of Erasmus University is gratefulh
acknowledged.

2) Supported in part by NASA Grant # 2384, ONR Contract # NOOO 14-80C-
0199 and DOE Contract # DE-AC01-80RA5256.


	Abstract

