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``Mathematics is much more than a language for dealing with the 
physical world. It is a basis of models and abstractions which will 
enable us to obtain astonishing new insights into the way in which 
nature operates. In fact, the prettiness and elegance of the physical 
laws themselves are only evident when expressed in a proper 
mathematical framework.” -Melvin Schwartz (1932-2006)

``Where there is life there is a model, and where there is a model there 
is mathematics. Once that germ of rationality and order exists to turn 
a chaos into a cosmos, then so does mathematics. There could not be 
a non-mathematical Universe containing living observers.’’ - John D. 
Barrow (1995) 

``There is no branch of mathematics, however abstract which may not 
someday be applied to the phenomena of the real world­.’’-Nicolai 
Lobachevsky (1792-1856)

http://todayinsci.com/S/Schwartz_Melvin/SchwartzMelvin-Quotations.htm
https://en.wikiquote.org/wiki/John_D._Barrow
https://en.wikiquote.org/wiki/John_D._Barrow
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``Remember that all models 
are wrong; the practical 

question is how wrong they 
have to be to not be useful.’’ 
George E.P.Box (1919-2013)



 Mathematics has far reaching repercussion 
on lives of living organisms.

 1st publication addressing the mathematical 
modeling of epidemics dates back in 1760 by 
Daniel Bernoulli's analysis of smallpox Siettos 
& Russo (2013) . 

 Use of nested models for linking levels of 
disease dynamics has recently become more 
common, focusing on nesting model of 
within-host kinetics with between-host 
epidemiological dynamics.
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 The threat by infectious diseases will persist, 
and human mortality attributed to infection

is projected to remain at current levels of 13 
to 15 million deaths annually until at least 
2030()
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A schematic representation for Within-host and between -
host









Korobeinikov,2007).



Proof













 Important to consider linking within-host 
models with between –host models to clearly 
understand the dynamics of the disease 
process

 The threshold quantities (R0), for the nested 
models give a good interpretation on the new 
infections generated in both organizations.
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