
Exponential Growth: Doubling

A doubling application was posted on 11/26/2021 at https://www.bbc.com :

R value really quite high where variant was found - health chief

The new variant identified in South Africa is the most worrying we’ve seen
yet, says the chief medical adviser of the UK Health Security Agency,
Dr. Susan Hopkins. The epidemiologist says the R value in Gauteng, where
the new variant was found, is now at 2 - which is “really quite high”.
. . . the R value is the number of people that one infected person will pass
on a virus to, on average. So in Gauteng, each infected person is on average
passing it on to two more people.
“We haven’t seen levels of transmission like that since right back at the
beginning of the pandemic because of all the mitigation and steps we’ve
taken,” she tells BBC Radio 4’s Today programme.

For literature on R value, see the References on the last page.

20 = 1 : Suppose we start on day 0 with one infected person:kZ0Z0Z0ZZ0Z0Z0Z00Z0Z0Z0ZZ0Z0Z0Z00Z0Z0Z0ZZ0Z0Z0Z00Z0Z0Z0ZZ0Z0Z0Z0
21 = 2 : Then on day 1 that one infects two more people, creating 21 = 2 new cases:qZ0Z0Z0Zl0Z0Z0Z00Z0Z0Z0ZZ0Z0Z0Z00Z0Z0Z0ZZ0Z0Z0Z00Z0Z0Z0ZZ0Z0Z0Z0

https://www.bbc.com


22 = 4 : Then on day 2 each of those two infects two more people, for 22 = 4 new cases:ba0Z0Z0ZabZ0Z0Z00Z0Z0Z0ZZ0Z0Z0Z00Z0Z0Z0ZZ0Z0Z0Z00Z0Z0Z0ZZ0Z0Z0Z0
23 = 8 : Then on day 3 each of those four infects two more people, for 23 = 8 new cases:rsrs0Z0ZsrsrZ0Z00Z0Z0Z0ZZ0Z0Z0Z00Z0Z0Z0ZZ0Z0Z0Z00Z0Z0Z0ZZ0Z0Z0Z0
24 = 16 : Then on day 4 each of those eight infects two more people, for 24 = 16 new cases:nmnmnmnmmnmnmnmn0Z0Z0Z0ZZ0Z0Z0Z00Z0Z0Z0ZZ0Z0Z0Z00Z0Z0Z0ZZ0Z0Z0Z0



25 = 32 : Then on day 5 each of those 16 infects two more people, for 25 = 32 new cases:popopopoopopopoppopopopoopopopop0Z0Z0Z0ZZ0Z0Z0Z00Z0Z0Z0ZZ0Z0Z0Z0
26 = 64 : Then on day 6 each of those 32 infects two more people, for 26 = 64 new cases:POPOPOPOOPOPOPOPPOPOPOPOOPOPOPOPPOPOPOPOOPOPOPOPPOPOPOPOOPOPOPOP
27 = 128 : Then on day 7 each of those 64 infects two more people, for 27 = 128 new cases:POPOPOPOOPOPOPOPPOPOPOPOOPOPOPOPPOPOPOPOOPOPOPOPPOPOPOPOOPOPOPOP

POPOPOPOOPOPOPOPPOPOPOPOOPOPOPOPPOPOPOPOOPOPOPOPPOPOPOPOOPOPOPOP



Exercise: Suppose the pattern continues this way,
so that day n brings 2n new cases. Then
on which day will we have 1000 new cases?
one million new cases?

For solutions: to go from 27 = 128 to 1000 new cases, we may simply
double a few more times. Or we may apply log2. See next page.



Exercise: Suppose the pattern continues this way, so that day n brings 2n new cases.
Then on which day will we have 1000 new cases? one million new cases?

Solutions :

1000 new cases:

log2(1000) = 3 log2(10) =
3 ln 10

ln 2
∼= 9.97

So day 10 will bring over 1000 new cases.

In fact, day 10 will bring 210 = 1024 new cases.

one million = 1, 000, 000 = 106 new cases:

log2(10
6) = 6 log2(10) =

6 ln 10

ln 2
∼= 19.93

So doubling the number of new cases from one day to the next, on
day 20 we have over one million new cases.

In fact, day 20 will bring 220 = 1, 048, 576 new cases.

Continuing in this way, we see that at the end of 30 days (roughly one month),
we will have 230 = 1, 073, 741, 824 new cases.

Historical context:

Once upon a time, computer professionals noticed that 210 was very nearly
equal to 1000 and started using the SI prefix “kilo” to mean 1024. That
worked well enough for a decade or two because everybody who talked
kilobytes knew that the term implied 1024 bytes. But, almost overnight a
much more numerous “everybody” bought computers, and the trade com-
puter professionals needed to talk to physicists and engineers and even to
ordinary people, most of whom know that a kilometer is 1000 meters and
a kilogram is 1000 grams.

– https://physics.nist.gov/cuu/Units/binary.html

This National Institute of Standards and Technology (NIST) site also clarifies what
a megabyte is, and gives prefixes for many powers of 2.

https://physics.nist.gov/cuu/Units/binary.html


The following items include clickable links to the articles. Our Math 104 canvas
Literature module also has pdfs of these articles.
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