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Our Problem

Two fair dice are rolled together, repeatedly. A fair die is a die
for which all sides have the same chance of appearing at every
roll. We consider two events related to this random experiment:

A= the double (6,6) appears;
B=the sum 7 appears twice in a row.

Here, we interpret “sum 7” as the sum of the results from both
dice that appeared at one roll.

a) Determine the probability of event A happening in a single roll.



Solution to a) a) Determine the probability of event A
happening in a single roll.

pi- the probability of getting a 6 when railg a die
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p- the probability of event A happening ansingle ro
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i b) How many rolls are needed, on average, until
Point b) we get the double (6,6) for the first time?
Method |

We denote by X the number of rolls necessary, on
average, to get the double (6,6) for the first time.

x=— D =+ (xQ) Y x=36



i b) How many rolls are needed, on average, until
Point b) we get the double (6,6) for the first time?
Method Ii

Let X be the random variable associatedto the event G\
happensfor the first time at roll numberl 6
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. c) Determine the probability of event B
P0|nt C) happening in exactly two rolls.

S- the probability of getting sum 7 when rolling two dice
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. d) How many rolls are needed, on average, to
PO | nt d) get event B to happen for the first time?
Method |

We denote by y the number of rolls necessary, on
average, until event B happens for the first time.



. d) How many rolls are needed, on average, to
P0|nt d) get event B to happen for the first time?
Method Il

Let Y be the random variable associated to the event “B
happens for the first time on roll number n”. The possible
values of Y are {2,3,4,..} . If we denote by P, the probability
of B happening for the first time on roll k, then we have
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where q p. =1.
k=2
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Points e) and f)

Two friends, Anna and Bill, are playing a game based on
rolling two fair dice repeatedly. Anna says that event A will
happen before event B happens. Bill says the opposite of that.

The dice are thrown repeatedly until one of the kids wins.

e) Who has a higher chance of winning the game? Determine
Anna’s odds of winning the game. For example, if her
5
probability of winning is —, then her odds are 5:3.

8
f) Make comments on the result based on the results of the

previous points.



Solution to points e) and f)

p, - the probability that Anna wins the gamieg., eventA happen
before eventB
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Anna’s odds of winning are 7:6.



g) We havethe information that the first roll
of the dice wasnot the double (6:6). What
arenow! 1 1T Addg0f winningthe game?

Pj - the probability that Anna wins the gamlkenowing that the
first roll was not the doubl¢ 6)6

Anna’s odds of winning are now 239:216.



We thank you for your
attention!



Are there any questions?



