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8. If 0 and 6 are independent events with positive probability, show that they cannot be mutually
exclusive.

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

Thus P(Ar\ B\>O, so the events can occur simuHaneously/
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ToDAY'S WORKSHEET:

1. Consider an urn containing four balls, numbered 110, 101, 011, and 000. One ball is drawn at
random. For Q plgfo, let® be the event that the @ digit is a 1 on the ball that is drawn.
(a) Are the eventso ,0 ,and 0 pairwise independent? Why or why not?

Yes: P(A:\=—lz for any ieil,z, 5

PlainA)=g For an i,de{l,z,zﬁ
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(b) Are the events0 ,0 ,and 6 mutually independent? Why or why not?

No: P(An A Ay = 0 # P(A)P(A) P(A)

2. Create an example of three eventsd, 6,6 suchthatd 6. 6. 6 0 6 0 6 0 6 butthe events
are not mutually independent.

T\ms i.s ‘l’rl‘(,\(y(. Trial'a/\d—uro/— s a p[/\e, QP\M‘DQC,\'\.
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P(angnc) =& = P(R)P(B)P()
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A)B/ ond C ace not poiruise iy\c(gf)e,no(erd‘, and thus  not Muh«a“)/ inole_Pe,v\deM_.

SIMULATION SOLUTIONS

There are lots of ways to implement the same simulation, so your solutions may differ from the

3. Suppose you flip two unfair coins, one of which lands heads with probability 0.4, and the other
lands heads with probability 0.6. Estimate the probability that both land heads.

Ea, count <- O # count starts at zero
for(i in 1:10000){ # Toop 10000 times
# generate random numbers between 0 and 1
r <- runif(l)
s <- runif(l)

# if both coins are heads, then increment counter
if(r < 0.4 & s < 0.6){
count <- count + 1
b
3

print(count) # this is the number of times both coins land heads
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