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A bateh of N TUSB sticks is to be used on a network. Each stick has the same unknown
probability p of being infected with a virus, Each stick is infected, or not, independently of
the others.

The network manager decides on an integer value of T with 0 £ T < N, I[ T = 0 no testing
takes place and the N sticks are used on the network, but if T = 0, the batch is subject to
the following procedure.

. Fach of T sticks, chosen at random [rom the baich, undergoes a test during which it is
destroved.

o Il any of these T sticks is infected, all the remaining N — T sticks are destroyved.

. If none of the T sticks is infected, the remaining N — T sticks are used on the network.

If any stick used on the network is infected, the network has to be disinfected at a cost of
L0, where DY = (0. If no stick used on the network is infected, there 15 a gain of £1 for each
of the N — T sticks. There is no cost Lo testing or destroving a stick.

(i) Find an expression in terms of N, T, D) and g, where ¢ = 1 — p, for the expected net
loss.

(ii) Let o= NV flg Dy Show that 0 < o < 1.

Show that, for fixed values of N, D and T, the greatest value of the expected net loss

oceurs when g satisfies the equation ¢~ 7 = o

AT ke
M~ where k = T

Show Mirther that this greatest value is £ .
Oy Ls lhgl o B = ‘ﬁ.'_ _l"'l.r—T

(iii) For fixed values of N and D, show that there is some # = 0 so that for all p < f,
the expression lor the expected loss found in part (i) is an inereasing function of 7.
Deduce that, for small enough values of p, testing no sticks minimises the expected net
loss,

[+]=]

NEXT STEP

==l NextStepMaths.com

To view mark schemes, fully worked solutions and

examiner’'s comments, and for more details about

tutoring and other services offered, go to
NextStepMaths.com



https://nextstepmaths.com/

