Quarterly Problem
- Math Edition -

A dynamic geometry simulation
http://cabinet.bg/content/en/html/d22615.html

Be wise – optimise!

http://cabinet.bg/content/en/ggb/d22615.ggb

→

The best case and the worst case testing scenarios are extremely
rare in a real setting. You could explore real case situations by
means of a dynamic geometry simulation (see simulation link
above).
Let N be the number of inhabitans, P the percentage of the
infected ones, and G the size of the groups of blood samples
being mixed. The simulation checks which of the consecutive
groups are infected and computes the necessary number of tests
under the specific values of P, N and G and the specific „random“
𝑃𝑃 × 𝑁𝑁
arrangement of the infected ( 100 ) blood samples.
If you run the simulation multiple times with the same values of
N, P and G (the new button), you could find the average (mean)
value for the number of the necessary tests.
What is the mean value of the necessary number of tests if:
• N = 10 000, P = 4% and G =10?
• N = 10 000, P = 4% and G =11?
• N = 10 000, P = 4% and G =9?
What should be the group size G so that the mean value of the
necessary tests be minimal if N = 10 000 and P = 4%?
If you have 10 000 test kits and expect 4% of the population to be
infected, what size G of the groups of blood samples would you
choose so as to maximize the number of the people tested?
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(Part 2)
Brainstorm-Box
What is the necessary
number of tests under
different initial conditions?
How to maximise the
number of tested people if
you have a fixed number of
test kits?

