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Introduction 
What is conductance? 
 Imagine a graph as an electrical network with the edges as unit resistances joining the 
two endpoints. Then for any two nodes in the graph, we define conductance as the source 
current if we were to apply a source of unit voltage across the two nodes. If the voltage 
source is applied across an edge, we get edge conductance. Resistance is inverse of 
conductance. 

Why estimate conductance? 
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 In this project, we focus on edge conductance estimation, as is 
necessary for spectral sparsification. Our algorithms and analysis can be 
easily adapted for estimating conductances between non-adjacent nodes 
 In many practical situations, the graph under consideration can be 
very huge and dynamic. In such cases, we need adaptive algorithms with 
low computation per iteration, low memory footprint, and amenability to 
parallelization. Thus we use MCMC based estimation procedures. 
 

Objective: 
Given an undirected, unweighted, finite graph, G = (V,E), we wish to design 
MCMC based algorithms to estimate all edge conductances.  Throughout, 
we shall assume that the markov chain associated with the simple random 
walk on the graph is aperiodic., with a unique stationary distribution. 

 Conductance computation considers all paths between two nodes and weighs them 
by their strength. Thus, it can be viewed as a distance metric robust w.r.t. edge or node 
deletions unlike other metrics like shortest distance. 
 Spectral sparsification is the problem of compressing the graph, such that the 
Laplacian quadratic form of the sparsifier approximates that of the original. In [2], it is 
shown that approx. edge conductances can be used to construct high quality sparsifiers. 


