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PROBABILITY and COUNTING MAGNIFICATION

-

This is one of a series of very short books on math, statistics, and physics called “Math Magnifi-
cations.” The “magnification” refers to focusing on a particular topic that is pivotal in or emblematic
of mathematics.

OUTLINE

This magnification is one of four intuitive introductory magnifications about probability.
See [2| for more topics and details, especially extensive examples and homework, or see [1, Chapter
I] for an informal introduction to probability.

This magnification will deal with probabilities involving equally likely outcomes, where proba-
bility is relative frequency,
number of outcomes in A
number of possible outcomes’
where P(A) denotes probability of the event A.

This means that, for each probability, we perform two acts of counting: one for the numerator
of the fraction above, one for the denominator.

Examples will include dice rolling, coin flipping (and all the situations that coin flipping is
a prototype for, such as number of daughters of a couple and pizza/tiger door choices), Pascal’s
triangle, permutations, combinations, poker hands, and the Three Stooges.

P(A) =

The only prerequisites for this magnification are arithmetic, including fractions and percents.



As in [1] and [2], a sample space is the set of all outcomes of an experiment and an event is
a subset of a sample space.

~
Throughout this magnification, all outcomes are equally likely. We then have the following
formula for probability, where we denote by P(A) the probability of the event A.

number of outcomes in A
number of possible outcomes

P(A) = 1).

For example, if there are 20 cookies in a cookie jar, 5 of which have chocolate chips, there is a
25—0 = 25% chance of getting a cookie with chocolate chips, if you choose a cookie at random from
the cookie jar. The formula (1), equating probability with relative frequency, is intuitive.

Formula (1) requires that we count, first the number of outcomes in the event A for the numerator
of our relative frequency fraction, then the number of possible outcomes for the denominator.

The word “count” unfortunately has an intellectually trivial sound; do we take off our shoes
to count above 107 We shall see that the counting arguments needed for formula (1) can be quite
subtle.

Examples 2. A fair coin or honest coin is one that, on any flip, is equally likely to come up
heads as it is to come up tails. A die is a cube with the numbers one through six marked on each
side with dots; a fair die or honest die is a die with each side equally likely to come up, when
rolled.

By (1),

P(heads) = % = P(tails)
when flipping a fair coin, and
P(1) = P(2) = P(3) = P(4) = P(5) = P(6) =

when rolling a fair die.
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