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Abstract: 
Diffusion through graphs can be used to model many real-world processes, such as the spread 
of diseases, social network memes, computer viruses, or water contaminants. Often, a real-world 
diffusion cannot be directly observed while it is occurring — perhaps it is not noticed until some 
time has passed, continuous monitoring is too costly, or privacy concerns limit data access. This 
leads to the need to reconstruct how the present state of the diffusion came to be from partial 
diffusion data. In first part of the talk, I will discuss how we tackled the problem of reconstructing 
a diffusion history from one or more snapshots of the diffusion state. 
 
In second part of the talk, I will focus on deconvolution problem on Chromosome Conformation 
Capture (3C) experiments. These experiments provide a window into the spatial packing of a 
genome in three dimensions within the cell. Due to nature of the experiment, 3C provides mixed 
measurements on a population of typically thousands of cells, each with a different genome 
structure mainly due to differing cell states. I will present several algorithms to deconvolve these 
measured 3C matrices into estimations of the contact matrices for each subpopulation of cells. 
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