
COVID MATHS AND MODELS 

The critical parameters for the model are: 

•         R = the average number of people infected by an infectious person 

•         P = the length of time for which someone is infectious. 

The average number of people infected by an infected person per day is thus R/p. 

Let nx be the number of infectious people on day x.  Let dx be the change in n from 
day x-1 to day x,: 

                dx  =  nx – nx-1 

This must be an increase of (R/p) * nx-1 minus the number of people who became 
infectious p days ago and hence are no longer infectious ie (R/p) * nx-P.  So the 
driving equations is: 

                dx = (R/p) [nx-1 – nx-p] 

Since nx = nx-1  +  dx  it follows that: 

                nx = [1 + (R/p)] nx-1 – (R/p) nx-p  

I cannot see a way to solve this equation algebraically; indeed I think I can show 
that there is no such solution. 

A good approximation under certain conditions is the simple exponential: 

                nx = a * [1+(R/p)] ^ x 

where a is a constant determined by the initial number of cases.  The constraint on 
this solution is that it is a reasonable approximation as long as   [1+(R/p)] ^ p >> 
1.  This condition is simply equivalent to saying that the number of new cases p 
days ago was sufficiently smaller than today's number that to a first approximation 
we can ignore it.   This is the case if R is large enough, but is clearly not true as R 
approaches 1. 

Note that this analysis assumes that people are infectious from the day they are 
infected.  That is not true, but I don’t think that correcting it by adding a couple of 
days’ delay, which would make the algebra clumsier, will affect the conclusion. 

These equations also assume that R is constant throughout the period.  We know 
that is not true.  So to be useful, we should replace R by Rx  ie the value of R on day 
x.  Now we find that not only is the equation not solvable algebraically, but that 
concept becomes meaningless: R will vary from day to day according to how people 
behave and what measures are taken, and this will drive the shape of the curve.  So 
nx becomes a function driven BOTH by the mathematics AND by the effects of 
behaviour. 

There is no algebraic solution.	


