EELHN Homework 2 Solubuwmns Sprng 2016

EEHM3 Homework Set 2 Solutions

Problem 2.1

Wo use a, b, and ¢ to denote the name of Al, Bob and Chrs respoctively. We use their orders to denote the
order they are drawn.

(a) 8§ = {abe, ach, bac, cab, bea, ca ).

(b) A = {abe, ach), B = {abe, cba), €7 = {abe, o).

(e) {eab, bea).

(d) {abe}.
() {abe, web, bae, cbal.

Problem 2.2

PeBRC|A] = 1T [Bpr:[{;]“ A

Pr{{abe)]
Pr{{abe, ach}]

_ix3 _1
3 2
PriBnCn A
PriAn B

= Pr{{abc}]/Pr{{abe}] = 1.

PrlC]AN B] =

Problem 2.3

(a) The total number of sequences is 29 = 256.
(b) The probability is 1/256.
(e) Let S be the event of suceess at second try and F be the event of fail at ficst try, then,

Pr{S|F] = 1/255.

which follows from the fact that vou fadled at the iest try, which left yon 255 posabilities for the second try.
You randomly pick one number from 255 poesibilitios, which gives 1/255.

Problem 2.4

CPriANB]  Prlfz<0}n{o<z<1)]
R =—mm = Pibcezl @V

CPrif0 <z 1}n{z>075)]  025/3
di ol Priz > 0.75] = 1o U5

o Prlfz <0} (z<075)]  Pri{ 1<z <0}

PrA|X] = Pri{z < 0.75)] = Pl 1<z <075]] — 1176 = 4/7.
priplen =Pl =z < N0z 0TS _ o 0e ) 75 — 37

Pri{= < 0.75}
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Problem 2.5

a) PrA] Pr{BS|PrCF] | PriA9|Pr(B|PrC] | PriAPe B PrC).
B)PrA|PHBIPACT 1 PriAf|PrBIPAC) | PriAlPrBY Pr[C).

A1 PrA%PrB|PrCe].

d) Pr[A|Pr[B]Pr[C¥] | PriA€|Pr[BIPHC] | PriA|PHBAPrC) 1| PrlA|Pr[B)PrC].
o) Pr[Af]| Pr|Be| Pr|Ce].

Problem 2.6

a) Since Pr{F' NnTY] = Pr](FUT)] = 0.25, it follows
PrFUT| =075
Since Pr[F] = 0.6 and Pr[T] = 0.7, we have
PrFNT] = PriF] 1 PriT]  PriFUT] =13  0.75 = 0.55.
Thus, the quantity asked in the question
Pri{FnTYu{F' NnT} = Pr[FuT]  PrifFNT]| =075 055 =02.

b)

PrTnF|  PrT]  PrTNF] 0.7 055

P = = T = P R

= 375

Problem 2.7

a)By inclusion-exclusion formula (or Venn diagram), we have
Prid + B] = Pr{d] + Pr[B] - PriAn B].
Since probability is nonnegative, PriANEB] > 0, which implics the claim. The equality holds when Pr{AnB] =

0, e they are mmtually exclusive or at least one of them has probability sero.
b) We rense a) part 2 times, e
PrlA 4+ B+ O] < Pr{A 1+ B] 1 Pr|(C]
< Pr[A] + Pr[B] | Pr]C].

¢) We prove this by induction. Base case n = 1, we have
PI"[J"!.'L] — Pf[d’l.],

and the formula holds.
suppost the formula holds for n = k|, then, we try to prove it also holds forn = & | 1. We have
Pr|uE A =Pr [(F A U Ag 4]
<Pr ['--'f_1f'lt] I Pridg]

k k1
EEFT[J"I,_] I Pridgyq] :ZFr[.-'L]

where the first inequality uses our a) part and the scecond inequality implements our induction hypothesis
that the formula holds for n = k. Overall, we imished our proof.
Note: For completencss, we provide the general form of Tnclusion- Excluszon formula as a reference:
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Inclusion-Exclusion Principle:
For events Ay, i = 1, .., m, (not necessarily disjoint) we have:

r G"‘k) =ir{nj] (AN A) umllr(kﬁdt)_

-1 F=k
For m = 2- P(A; U A) = P(A,) + P(As) — P(A; N Ag).
For m = .J: PlA; WA UAy) = P(Ay) | PilAx) | P{Ag)

P(A; N AY) — P(A; N Ay) — P{AanN Ay)
| P'l:..n"l] NnA:N ﬂn}-
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