ECSE 304-305B Solution to Assignment 1 Winter 2007

Question 1.1

Solution:

P(Fy,NFy) = P((FaNEFsnNF)U(F,NF3NEFY))
= 0.003 4+ 0.019 = 0.022
P(FS) = P((FEN(F,N Fy)) U (FEN (Fy N Fy)°))
= P(F{N(FyNFy)) + P(Fy N (Fp N F3)9))
= 0.019 + 0.009 = 0.028

P(F)) = 1—P(F)=1-0.028=0.972

Since all information given about, or F3 appears in probabilities involvingFy N F3), (F» N
F3)¢, Fy, FY, itis not possible to separately computér;) or P(F3).

Question 1.2

Solution:

(i) a = 7. BecauseX N (UN, A;) = UN, (X N A;), andA; are disjointvi, we have

P(X N (UL, A4) = PUL (X N A) = 2, P(X N A).

For o andj3: For example, lefV =2, A; # 0, Ay # 0, Ay N Ay = 0, andP(A; U Ay) = 0.5, then
a=P(AsN(A1UAy)) = P(Ay) > 0,andf = P(X)P(A1UAy) = P(Ay)/2 > 0, hencep # .

(i) Since{A;,1 <i < oo} and{B;,1 < i < oo} are pairwise disjoint, the sefsi; N B;,1 <i <

oo} are pairwise disjoint. Henc& (U2, (A; N B;)) = >~ P(A; N By).



Question 1.3
Solution:

= {H,TH,T*H,...,TN"'H, ...} (@) The eventd!, TH,T?H,...,T""'H,... C S are disjoint

sinceT” H occurs only if " H, i < j, does not occur and théff H, k > j cannot occur.

(b) BE(Branding Experiment) stops at the outcome of n-th tiomsd only if 7"~! H occurs, where

P(T"'H) = P(T)""'P(H) = (3)"'5 (by independence) Hence BE stops at the outcome of

the n-thtossp < N, if EN = HUTH U ... UTN~'H occurs, By axiom 3£ has probability
_ 1-(2)N
PEY) =5+ @)+ Q)" 5= =1-)"

2
1-3

(c) Theevent{ H, TH, T*H,...,TN~*H, ...} are not pairwise independent since they are disjoint,
or eventsT'H, T'H, 0 < i < j < oo are not independent sinde = P(T'H NT'H) #
P(T'H)P(T7H) = (2)"14(3y11,0<i < j < o0.

Question 1.4

Solution:

(a) The sample space for this experiment where the outcomad&es to be paif7;, 73) is shown

in Fig.1.

(b) The regionA of the plane corresponding to the event “student is awakem ' % shown in
Fig.2.

(c) The set B in the plane corresponding to the event “studealeep more time than the student
is awake” is shown in Fig.3.

(d) The region corresponding to the evéht= A° N B, which means “student is not awake at 9pm

and the student is asleep more time than being awake” is shokig.4.
The probability of the event D is

1152 -1 x3241x09?
Pp =2 vy E— ~ 0.516
3 x 24




Question 1.5

Solution:
(a)
06 X 049—6
P(exactly 4 numbers correct % — 9.6862 x 1074
(b)

P(exactly 1 or 2 numbers corrgct= P(exactly 1 number corregt- P(exactly 2 numbers correct
_ Gx gggfﬁ OGS s
Co g’

(c) Define the events A, B as exactly one number correct on bhemindependent tickets, say

Ticket A and Ticket B.

P(one number correct on at least one of two independent tickets
= P(AUB)
= P(A)+ P(B)— P(ANB)
(A

= P(A)+ P(B) — P(A)P(B)

016 X C§816 C'16 X ngfﬁ 2
= x C’ég —( ng )
~ 0.655

or use

P(one number correct on at least one of two independent tickets
= 1—-P(A°N B°)
= 1— P(A°)P(B°)
= 1-(1-P(4)(1 - P(B))
= P(A)+ P(B)— P(A)P(B)

6 49—6 6 49—6
Cl X 06—1 Cl X 06_1

= 2% o —( o )2

~ 0.655



Question 1.6
Solution:

Define the eventdl;, W;;, andWW;;; as the candidate winning districts I, Il and Il separatelg,
seek the probability?(W; N W N Wiy). Itis known thatP(W; N W) = 0.55, P(W§,NW;) =
0.34, andP(W5, N W5, nW;) = 0.15.

Hence

P(WIQW[IQW[[I) = P(W[ﬂW][[) —P(W[ﬂWfIﬂWH[)
= PWinWip) = [PW 0 Wr) = POWrn Wi n Wi
= 0.55—-0.3440.15

= 0.36.
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Figure 1: Question 1.4 (a): sample space S
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Figure 2: Question 1.4 (b): region corresponding to the event “ A student is awake at 9pm”.
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Figure 3: Question 1.4 (c): region corresponding to the event B “ student is asleep more time than
the student is awake”.
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Figure 4: Question 1.4 (d): region corresponding to the event D



