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u!LJ) MATH 246 — Probability and Random Processes

Solution to Mid-term Test

Fall 1999 Course Instructor: Prof. Y. K. Kwok

1. (a) Since F = FU(E°NF)and EN(ECNF) = ¢,
so P[F| = P|E|+ P[E N F| > P[E] since P[ENF]>0.
(b) Since (FUF) C S,s0 PIEUF] < P|S]=0 by (a).
On the other hand,
PIEUF] = P[E] + P[F] - P[ENF] <1
so P[ENF]> PE] + P[F] —1.
(c) F and F are independent
P[P|E] = P[F]
1 — P[F|E] =1 — P[F]
P[FPe|E] = P[F¢
FE and F° are independent.
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2. Define A = {a person has cancer} and T = {test result indicates a person has cancer}.
Given  P[A] =0.004,  P[T]A] = 0.95,
PIAC] =0.996,  P[T]AC] = 0.05.
Note that {A, A“} forms a partition of the sample space. By Bayes’s theorem,

required probability = P[A|T]
_ P[T|A]P|A]
- P[T|A]P[A] + P[T|AC]P[A“]
(0.95)(0.004)
(0.95)(0.004) + (0.05)(0.996)
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4. (a) First, P[N >m] = Z (1—p)*1p
k=m+1
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= p(1-p) T—(=p)

= (1-p™

PN =kNN < m]
1 — P[N > m)]

PN =kNN < m]
1= (1 —p)m

Now, P[N = k|N < m] =

() F1<k<m{N=k}Nn{N<m}={N=k}

P[N = K]
1= —=p)m
_ (=p*"p

1= —=p)m

S0 P[N = kN <m]=

(i) Ifk>m, {N =k}N{N <m}=¢so PIN =kN <m]=0.



