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This paper is a discussion of the perturbation of operators in certain of their 
invariant subspaces. The program is carried out by the study of the simple non- 
trivial example, the equations of linear elasticity. 0 1987 Academic Press, Inc. 

The perturbation of operators has been studied in many ways. We 
introduce one more here. The method is to study the spectral properties of 
operators when certain of their invariant subspaces are perturbed and 
coupled by compact mappings. 

One of the simplest nontrivial examples which displays just enough com- 
plexity to be useful is given by the equations of linear elasticity. Rather 
than propose a general abstract theory we choose to study these equations. 
The invariant subspaces of interest are determined by the pressure, shear, 
and stationary modes of propagation. 

The propagation of waves in an elastic medium may be studied formally 
through the equation 

Q ,u=Au  + f (x, t), (0.1 ) 
where A is determined by 

' 8u 
A=E(x ) - '  1 A.,-+ Bu. 

j 1 8xj 
The A, being symmetric constant matrices and E(x)  a positive real sym- - 
metric matrix (see [3, 81). The difference A - A , of the operator (0.2) and 
Ai, the isotropic version, is assumed to be an integral operator of Fourier 
type. If this difference has special properties relative to the isotropic 
pressure and shear waves then A may be studied using the spectral theory 
for nonself-adjoint operators. Using some techniques from [8] we show 
how to apply the abstract theory of [ l l ] .  
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