Math 141 Class Notes

CHAPTER 7: PROBABILITY

Basics of Probability

An EXPERIMENT is an activity with an observable result.

Tossing coins, rolling dice and choosing cards are all probability
experiments.

The result of the experiment is called the OUTCOME or SAMPLE
POINT.

—_—
So the two possible outcomes from tossing a coin J

The set of all outcomes or sample points 1is called the SAMPLE
SPACE of the experiment.

S= T

An EVENT is a subset of a sample space. That is. an event can
contain one or more outcomes that are in the sample space.
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Consider tossing a coin. The sample space is S = {H.T}. 95

The events that are possible in this experiment are

{Hg ITE, 4, T}

When 2 outcomes are in the sample space, there are 4 different events

[subsets].

S= 41,8 34.5,6f

If a 6-sided die 1s rolled. the sample space 1s

Consider tossing a cojn 3 times,
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These sample spaces are all UNIFORM.

A uniform sample space has equally likely outcomes.

A non-uniform sample space for tossing a coin three times is
—_
N> J4oT, 84 T, HaT, oH 3T{

The uniform sample space is

Sr8
S-z{#{#—/lfl-ﬁtz ’;’1’1’3 ;‘5(: "~

Find the event E where E = {x|x has exactly one head}
a—p— —_
£= T, THT) TTH{

Find the event E where E = {x|x has two or more heads}

= AT, HTH,TH# ) ittt

Find the event E where E={x|x has more than 3 heads} ¢
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Rolling two fair six-sided dice. S:’ Z (0 y (0
S

I~1, 2~1, 3~1, 4~1 5~1 6~1
-2 2-2 32 42 52 62 =30
~3 2~3 3~3 4~3 5-3 6~3
1~4 2-4 3-4 4-4 5-4 6-4
1~5 2~5 3~5 4~5 55 6~5
1~6 2~6 3~6 4~6 5~6 6~6

§

These sample spaces have all been finite. That is, we can list all the
elements.

An infinite sample space has to be described: you can't list all the
elements:

‘What is the sample space for the time spent working on a homework

< 332& [tZz0,t wm w»w%}
@M "

Describe the event of spending between one and t\\’b hours on a

homewmk set. l (OO < t < |&0%
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Definition of Probabilitv

When we toss a fair coin the two outcomes in the sample space S =
{H. T} are equally likely, so the probability of each outcome 1s 1/2.

P({HY) = L= F#)

This is a THEORETICAL PROBABILITY based on the sample space
having equally likely outcomes.

In general, this is the way we will find probability, by using a sample
space of EQUALLY LIKELY OUTCOMES.

The probability of an event. P(E) is a number between 0 and IHWMN

(c) Janice L. Epstein
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We can also calculate the EMPIRICAL PROBABILITY of an event
by doing an experiment many times.

For example, you could toss a coin and note how many times it comes
up heads (shown in book)

or you could roll a die and count how many times a 1 1s rolled.

number of tosses (m)

number of 1's rolled

relative frequency

- (1) (n/m)
@) 3 /a0 = .15
1000 (5o [52./000 = « 151

/(p:: Nobbpolb
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UNIFORM SAMPLE SPACE S={5,.57, ....S4}.

{81}, {s2} ... {sa) are called SIMPLE events

Notice these simple events are MUTUALLY EXCLUSIVE as only
one can occur.
PROBABILITY DISTRIBUTION TABLE:
Event probability
I
N n
Ja Y,

S. "
sztie; of Ié?asb_‘ﬂi)ry ZSTI'ibu‘rion cables:
PG4 PSS - - P(s\)= |
P(5,US,)- f(s)7 PG,
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Toss a coin three times. There are 8 equally likely outcomes:

Event

Probability

hi
R T

T

1/3
V3

| V8

Find the probability distribution T\A‘m‘ thelnumber of hezﬂwhen a

coin 1s tossed 3 tumes.

S = (HHH. HHT. HTH. HA. THE. T\y(T. Ty{,@

rent
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‘What 1s the probability of 2 or more heads?
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Suppose the instructor of a class polled the students about the number
of hours spent per week studying math during the previous week. The
results were 69 students studied two hours or less, 128 students
studied more than two hours but 4 or less hours, 68 students studied
more than 4 hours but less than or equal to 6 hours, 30 students
studied more than 6 hours but less than or equal to 8 hours and 14
students studied more than 8 hours.

+ =Hof haurs R

Arrange this information into a PDT and find the probability that a
student studied more than 4 hours per week

A 3P 3 3

Cvent |40 Minds | Do

0L £<a A 6937

At <Y EX \23/237

UL b 03 63 /54

(L<L<B 20 0%

t7% 14 4/39 |

%09
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[P
PruB)= P+ P@) @\)

P(ALB)= P(M L (&) — P(ANE)
L %'\- 24 W= ‘

(c) Janice L. Epstein 12
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’REU‘F)" g"_‘-ﬁ —g =

Example: Let

E={x[xisa sum of 7} > (3(0
and . _ 6/3 &

F={x|x is a 6 on the green die} =

3lp

‘What 1s the probability that you have a sum of 7 OR a 6 on the green
die?

(c) Janice L. Epstein
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(c) Janice L. Epstein
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PCK) + P(K) =
Example - a survey gave the following results: f the people
surveyed drank diet drinks (D) anrank et"drinks and
exercised (D N E) and 24% did notexeTcise and did not drink diet
drinks (D N E%). Find the probability that:

559,

b) does not exercise and drinks diet drinks (E°N'D ). & A= :LO%

a) a person does not drink diet drinks (D“). \'- . LIS - -55 -

¢) exercises and does not drink diet drinks (E N D). = = 3‘ = gl %

(c) Janice L. Epstein
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