Worksheet Solutions
MATH 262 » Day 6

1. A sequence of n independent trials are to be performed. Each trial results in a success with
probability p and a failure with probability 1 — p. What is the probability that...

(@) ...all trials result in successes?
Let A be the event that trial 1 resalts in
n
By indeperxder\ce/ P(Alr\kz(\"'(\lﬂ\,\> = P(A‘\P(A,_B ?(A,\) :w: }O

n facters

uwcce Ss.

(b) ...at least one trials results in a success?
n
Pro\ombilﬂ'y of no successes: ?(Afnl\',_r\---f\A,'\B: (l'ﬁ
Pru\oololl/"—)/ sF  at Jeast one success: j_—P(A'\rv--(\A'nB: 1- (l'fy\

() ...exactly k trials result in successes?

—

Luccesses and ILfk -pm(ures

e il Ar\y ]00("}' chlar' Sequence Q‘F 1,\
YW occurs  with Probab]IhL/ 70]‘ (1,’0)“‘1‘ There  are <2) sach sequences.

2
U»"?kc" Tku\sl P(OWUH)/ L S\Accesseg = (T\l) Fk (1’ F\r\—\i

/‘\
This fackor is iMpor*’ﬂH’l.

2. Consider an urn containing four balls, numbered 110, 101, 011, and 000. One ball is drawn at
random. For k € {1,2,3}, let 4, be the event that the k™ digit is a 1 on the ball that is drawn.

a) Are the events A;, 4,, and A5 pairwise independent? Why or why not?
p p y y
| .
\{es: P(A‘): 2 ‘(‘or‘ any 1€ %1/ Z, 32
1 o
P(/\;(\A"A\:‘q for ary 1,3 € {l,Z,gi

(b) Are the events 44, 4,, and A; mutually independent? Why or why not?

Now P(An A A) = 0 2 PA)P(A) P(AS)

3. If Aand B are independent events with positive probability, show that they cannot be mutually

exclusive.

Given:  P(A)>0, P(@)>0, and P(AnB)=PA)P(B).

ThU\S P(Af\ B\>O, so the events can occur simuHaneous(//

Mear\'mg ‘\'he7 are ot Mu.‘ILMNy exc lusive.
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4. Create an example of three events 4, B, C such that P(A N B N C) = P(A)P(B)P(C) but the events
are not mutually independent.

T\MS is +F|‘(,ky[_ Tr;a('a/ml—e_’rrar is a gi/\e, (J\P‘PFDO\(‘.\'\.

Hece s one exam‘o\e-'

P(A)=P®)=P(() = %
Pangnc) = & = PRP(B)P(S)

HQUQ\IQH

P(ANR) = w5 = PP (8)

(0%(1 s]M;|arf)/ for ANC  and 3'\(—)

A)B/ ond C ace not pairuise inAe{JU\o\e/\ﬁ and thus  not muha“/v }nofcf:eno\erd'.

BONUS: Suppose that events A and B are independent events, and event C is such that P(C) > 0.

Is the event A given C independent of the event B and C?

No.  Consider the follow;,j Gounter example.

Two fair coins are  fligped.

N s the ecyent that the first coin lands  heads.

B is the event that the Second on  lands  heads.

C is +4he event Hat  af leask one  (oin loads heads.

The &amlole space contains  four  outcomes with equal prokak:liﬁy-'

S= {HH, HT, TH TTS

ond the first 3 of Hese oulomes ore i event C.

So PAY=% p(BY=1%, and P(ANB)= g = P(AYP(R), which
eveats A ad B are independent.

Means

NO\,) P(A lC) = P‘()IZ:;-B = —’-; = -Zg ard SME(W‘/ P(BlCS = %
_ P Ar\Br\(.B T
Alss, P(AnB| C_) = (P(L) - % _ é

This moans that P(MaB[c) =5 # 2% = P(AIC)PBIC).
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