CO?CEPTUAL _TOOLS

By: Neil E. Cotter PROBABILITY

INDEPENDENT DISCRETE RV
Example 2

Ex:

Consider the rolling of 3 six-sided fair dice. For (a)-(d), determine whether the events
are independent. In other words, determine whether the probability of the event to the
left of the vertical line is independent of the event to the right of the vertical line. (If
they are independent, the conditional probability is the same as the probability of the
event to the left of the vertical line.) Use the following notation:

die 1 = number showing on first die
sum 2 = sum of numbers showing on first two dice

sum 3 = sum of numbers showing on all three dice
a) P(diel=3lsum2=7)
b) P(die1=3Isum2=4)
¢) P@Gum3=10Isum?2=7)
d) P(sum2=7Ilsum 3=10)

SOL'N: a) We calculate the conditional probabilities from a chart (not shown) of the
36 equally-likely outcomes for the pair of numbers showing on the first

two dice:

P(die1=3 and sum 2 =7)

P(die 1=3lsum2=7) =

P(sum2=7)
or
Pmm1=3mmn2=m=PmE;;i?§jzzz®
or

1.
Pmm1:3mmn2:n=§€9=é=Pmm1:@

Since the conditional probability is the same as the unconditional
probability, the events are independent.
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b) We proceed to calculate the conditional probability as in part (a).

P(diel=3lsum2=4)=P(dle1=3andsum2=4)

P(sum 2 =4)
or
P(die 1=31sum 2 = 4) = LI ;;jrjr;die) 2=D)
or

1.1

P(die1:3Isum2:4)=6—36=%¢P(die1:3)

36

Since the conditional probability is not the same as the unconditional

probability, the events are dependent.

¢) We proceed to calculate the conditional probability as before but using a
chart of 216 equally likely outcomes for the three numbers showing on
the dice.

P(sum 3=10Isum 2 =7) = P(sum 3=10 and sum 2 =7)

P(sum 2 =7)
or
P(Sum3=10|sum2=7)=P(d1e3=3andsurn2=7)
P(sum 2 =7)
or
L.l 27
P(sum3=10lsum2=7)=% 6 - — = P(sum 3=10) = ——
6 6 216

36

Since the conditional probability is not the same as the unconditional

probability, the events are dependent.
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d) Since we found these two events were dependent in part (c), we know they
will prove to be dependent again. Nevertheless, we proceed with the
calculation as an illustration of this idea.

P(sum 2 =7 and sum 3 =10)

P(sum2="7Isum 3=10) =

P(sum 3 =10)
or
Poum2 = 1sum 3 =10) - PO 2 =T and die 3=
or

1.1
P(Sum2:7Isum3:10)=%=%¢P(sum2:7)=é
216

Since the conditional probability is not the same as the unconditional

probability, the events are dependent.



