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444 PROBABILITY (Chapter 15)

Consider a die which has 2 red faces and 4 black faces. We roll the die three times and
record the results.

If R represents “the result is red” and B represents

“the result is black”, the possible outcomes are as
2 black

| 1 black

shown alongside: All black
_ ] ) . RRR BRE BB BBB

Il\lc')t;clegﬂ?alt the ratio of possible outcomes is SRR BB

- 3 BERLE O 5 RR B BBL_;

Now for each die, P(R) = 3 and P(B) = . | >

>

So, for rolling the die 3 times we have the following events and probabilities:

Event Outcome | Probabilities | Total Probability
(& 3
o A @) G allred | RRR | (53 G) | G =%
TR P T EIOICN
e B L R OO IO RORORE
A s
™ Sk Joen s | (GG |
. 3R d 1) (2) (2
f% --V%’/R 7B prirad [l (3) (?) (3) 1y (272 _ 12
B B W R 2black | BRB | (3)(H)(3) |3(R)(B) ==
g~ B BBR | (3)(3) (3)
albck | BBB | () BB | B)'=%

. L . 3
Notice that (:};)3 +3 (%)2 (2)+3(3) (%)2 + (%)3 is the binomial expansion for (3 +%)”.
In general, If A is an event with probability p of occurring and its complement A’
has probability ¢ =1 —p of occurring, then the probability generator
for the various outcomes over n independent trials is (p+q)™.

For example:

Suppose A is the event of a randomly chosen light globe being faulty, with
P(A) =p=10.03 and P(A4) =¢=097.

I fé)ﬁr independent sampies are taken, the probability generator is  (0.03 + 0.97)4

— (0.03)* + 4(0.03)3(0.97) + 6(0.03)2(0.97)? + 4(0.03)(0.97)® + (0.97)*
4As  34s and 1A' 24s and 2A’s 1A and 3A's 7 44's

¥
k
&

Notice that P(A occurs = times and A’ occurs n— z times) = () p°g
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