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Discussed on blackboard

• Contact network

• The branching process model

• The SIR epidemiological model

• The SIS epidemiological model

• Time-expanded contact network

• The SIRS epidemiological model

• Synchronization and oscillation across time periods
and geographical locations (a case study on TB)

• Transient contacts and dangers of concurrency
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DNA as a biological contagion

• The Mitochondrial Eve [Cann et al., Nature, 1987]

• The Mitochondial Eve and Biblical Eve
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Mathematically simulating the existence of the 
Mitochondrial Eve using the Wright-Fisher model

• The Wright-Fisher model [1931] is a widely used
model in population genetics for modelling single 
parent inheritance (for e.g., asexual reproduction)
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Mathematically simulating the existence of the 
Mitochondrial Eve using the Wright-Fisher Model
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Rows = Generations

(Top row = The oldest generation)

Columns = Irrelevant

Edges = Parent-Child relationships

N = No. of individuals in each 

generation = Constant

The number of distinct lineages 

reduces with each new generation



Gene as a biological contagion

Q. Can we mathematically simulate the existence of a 
common Mother using the Wright-Fisher model for 
humans (i.e. for sexual reproduction)?

A. Yes, if we model each gene as a contagion instead of 
the whole DNA, we can mathematically simulate the 
existence of a common Mother for each gene. 
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Thank you
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