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We define A" (z) = A (xz/e),) , where the conductivity matrix A (z) = (ay; (x)) satisfies a;; = aj;,
a;; € L™ (2) and is Y-periodic for every 4, j = 1,...,n. Consider the weakly formulated stationary

heat conduction problem

[ (A" @) Vun, Vo) de = [ fo dwon Q, Vo € H? ().
up, € H(%’z (Q) )

where f € L?(Q) is an internal heat source and (g5) is a sequence of positive real numbers
converging to zero. The main theorem in the homogenization theory then states that u, — ug
weakly in Hy” () and A" (z) Vuy, — BVug weakly in (L2 (Q))", where uq is the unique solution
of the so called homogenized problem. The constant matrix B depends on the solution w* of a
problem over one periodic cell Y, see for instance [2].

A common assumption in the homogenization method is to assume that the inclusions are
periodically distributed in the material. However, this assumption might often not be in accor-
dance with the situation in real-world composites, where the inclusions in most cases are randomly
distributed. We will in this talk use some of the methods described in [1] and [3] to compare the
effect of the geometries and the distributions of the inclusions on the effective conductivity of some

composites.
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