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This Figure was taken from Jarutatsanangkoon (2018). This Figure was taken from Wikipedia.
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Goal
Relax the backtracking behavior

Woess solves for the radius of convergence of G(z) Leinert Property and Recursion

𝐺 𝑧 = $
!"#

$

𝜇 ! (𝑒)𝑧%!

The spectral norm is the inverse of the radius of convergence of G(z)



Random Walks on Products of Free Groups

Background Goal Methods Results Summary Significance

4/20/23

An instance of this is the product of free groups.
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Methods
Random walks can be simulated with 

random unitary matrices
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Results
Upper Bound for bad walks

Found an equation Q(t,z) whose r-1 bounds 
the spectral norm
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Goal
Consider Almost Leinert

Methods
Counting through Random 

Unitary Matrices

Results
~3% of relative error
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