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The random variable X that is binomially distributed with parameters p (the probability) and n (the number of tickets sold) has the following probability distribution:
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, x = 0, 1,…,n

The mean of the distribution is E(X) = np and the variance Var(x) = np(1-p). 
In the case of the problem, n = 400, p = 0.95

It is known that if the value of n is large, the variable X could be considered to have a probability distribution that approximates the standard normal distribution, with the same mean and variance (Var(x) = σ2), where σ is the standard deviation. So, 
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So, E(x) = 380 and σ = 4.36. But as the number of passengers is an integer, I must consider σ = 5.

Then the number of passengers will be 380 ( 5. So, the expected number of empty seats is 20 ( 5.

O verify that the normal distribution could be, in the conditions of the problem, a good approximation for the binomial distribution, I have to verify that: both np and n(1-p) are greater than 5. Here np = 380 and n(1-p)= 20. So, the use of the normal distribution is acceptable.
Using the applet at http://davidmlane.com/hyperstat/z_table.html, I tried to find the number of tickets (x) that the airline should sell in the conditions of the problem:
Let x be the number of tickets sold, which, as explained before, could be considered to have a standard distribution. The mean of the distribution is x*0.95, and the standard deviation is 
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, the area under the curve and below 400 is 1 – 2% = 0.98, and the area above 400 must be 2% = 0.02 (the probability that too many passengers will turn up for the flight). Evidently, x > 400 (i.e. more than 400 tickets must be sold in order to have the seats occupied), and x*.95<400. This gives the domain of interest for x, between 400 and 421.
Trying for some values of x, I obtained the number of tickets that the airline must sell: .

	X
	Mean
	Standard deviation
	Shaded area

	410
	389.5
	4.413
	0.9%

	420
	399
	4.466
	41.1%

	415
	394.25
	4.439
	9.8%

	411
	390.45
	4.418
	1.5%

	412
	391.4
	4.424
	2.6%


As the airline has to refuse passengers who arrive for the flight with tickets in no more than about two per cent of the flights, it has to sell 411 tickets.
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