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ABSTRACT

We study the numerical approximation of a homogeneous Fredholm integral equation of second kind 
associated with the Karhunen-Loève expansion of Gaussian random fields. We employ the Galerkin  
method with two-dimensional Haar wavelets as basis functions. The shape functions are constructed 
from the orthogonal decomposition of tensor product spaces of one-dimensional Haar functions, and a  
recursive algorithm is employed to compute the matrix of the discrete eigenvalue system without the 
explicit calculation of integrals.  Numerical experiments confirm the convergence rate of the method 
and  assess  the  approximation  error  and  the  sparsity  of  the  eigenvalue  system when  the  wavelet 
expansion is truncated. We also illustrate the numerical solution of a diffusion problem with random 
input data with the present method. 
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