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Figure 4. The binomial distribution for n = 60 trials, with p = 1/3.

The University installs 600 email servers to meet this demand. Then the
probability that demand is exceeded at a given moment is

∑

k>600

bk ≈ 1/330, 000.

If all email sessions begin at either 0, 5, 10, 15, . . . 50 or 55 minutes after the
hour, then an overload occurs only about once every 5 · 330, 000 minutes, or
once every 3.14 years.

We note that with 550 servers, an overload occurs once every 7.5 hours.

The maximum term. It is clear that
(n
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)
increases until k = n/2, then

decreases, because (
n
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Thus the event of n/2 successes is favored because it can happen in the most
ways. For fair coins this is the most likely outcome.

For an unfair coin, there is a tradeoff. If p > q then events with more
heads than tails are more likely, but the number of ways to achieve such
an event is smaller. Indeed, the probability of an individual event pkqn−k

changes by the factor p/q each time k is increased by one. Thus the ratio of
successive terms in the general binomial distribution is:
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q
·

We have only changed the fair case by a constant factor, so again the dis-
tribution is unimodal: first it goes up, then it goes down. Now the middle
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