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摘要(Abstract): Brownian motion is a building block of modern probability 

theory.  It has important and intrinsic connections to analysis and partial differential 
equations as the infinitesima generator of Brownian motion is the Laplace operator.  

In real world, there are many examples of spaces with varying dimensions. For 
example, image an insect moves randomly in a plane with an infinite pole installed on 
it.  

In this talk,  I will introduce and discuss Brownian motion (or equivalently, 
``Laplace operator") on a state space with varying dimension. I will present sharp 
two-sided estimates on its transition density function (also called heat kernel).  The 
two-sided estimates is of Guassian type but the parabolic Harnack inequality fails for 
such process and the measure on the underlying state space does not satisfy volume 
doubling property. 
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