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Abstract

The Mattila integral, developed by Mattila, is the main tool in the study of the Falconer distance problem. In
this talk we will interpret the Mattila integral in terms of the Haar measure on the group of rigid motions,
which is the invariant group for distances. Then we develop an analog of the Mattila integral associated with
arbitrary groups. As applications, we will discuss about the following problems.

How large A, B, C c R need to be (in terms of their Hausdor dimensions) to ensure A(B + C) has
positive Lebesgue?
How large E c R needs to be to ensure the set of gaps of 2-chains, i.e.
{Ux =yl ly—zD:x,y,2z € E} ¢ R?
has positive Lebesgue measure?
How large E c R< needs to be to ensure the set of product of distances, i.e.,

Kk
{l_hxj —yl|ixt,yl € E}

j=1
has positive Lebesgue measure?
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