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Mathematie & Cakeulothion  (for illu e tron of Ex p 45)

{» N letters are sent to n zip codes independently at
random. Find the expected number of zip codes that received k letters. «)

wssl= EZ[N_, n_, K_] $= n+Binomial[N, k] (1/n)*k#(1-1/n)"(N-k);
(* Plot the answer for N=32, n=8, k=0,1,...,10. )
inse. £(k_] 1= BEZ[32, 8, k];

injs7).- DiscretePlot[£(k], {k, O, 10}, ExtentSize - Full]

glz] ¢
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(* The expected number of zip codes that received at most 2 letters each x)

n{s0)=
N[£[0) + £[1] + £[2]]

ouwsn- £[(32., 8., 0.] +£(32.,8.,1.] +£[32., 8., 2.]
(» Compute the standard deviation in the original problem *)

mjze]~ EZsquare[N_, n_, k_] := n«Binomial[N, k]l * (1/n)*k+(1-1/n)~(N-k) +
(n~2-n) +Binomial[N, k] *Binomial{N-k, k] » (1/n)~(2k) * (1 -2/n) ~ (N=-2K);

m3a)= VarZ{N_, n_, k_)] := EZsquare[N, n, k] - (EZ[N, n, k]) " 2;
inja4)= SdevZ[N_, n_, k_) := (Varz([N, n, k)) ~{1/2};

(+ The standard deviation of the number of zip codes that received no letters i)
74l N{SdevZ[32, 8, 0]]

outir4j= {0.323586)
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