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-Covetingandprobability

Bmentingprinciple
formed

Ifr experiments are per

in a row such that
the first

experimentmay
resultin Ri

possible outcomes;
and if for

each ofthese n, possible

rutcomes there
one

he possible

outcomes for
the second experiment;

and iffor
each ofthe

possible outcomes
ofthe

first

two experiments
there are

is possible outcomes
ofthe



third experiment;and if, .00,
then there are

n,. 12. Rs
:- Mr

possible outcomes
for the

-
rments.

-



=>Suppose we toss a coin

and then
roll a 4-sided

die

How many possible
outcomes

are there? · (H,1)

-H · (H,2)

·

,3)
non

(H,4) =j4

-

(+,3)
I(T, 17 over all

-T possible

- CT, 21 outcomes

dioutcomes (T,4)
·x41



Another way towrite:

means
means 1,2,3,004

Hor I

e e

***8
possibilities possibilities



=>In California, a licence

plateconsists of one

number (0,1,2,3,4,5,6,7,8,ur4)
followed by three upper-case

letters, followed by
three numbers.

The only exclusion
is thatthe

letters I, 0, and
Qare

not

used in spot 2
and spot 4.

Examples are:

SIA 1912

311
2 3

How many possible license plates
are there?



letter

I -

atthe↑ ↑

-- 3 =23

total # of possible
license plates is

102223:10!e



adoxBirthday

Suppose there are I people
in

a classroom. What
are the

Odds (probability) that

there are
atleasttwo

people with
the same

birthday? (This means

Month & day,
not
necessarily

year,
such as at

least
two

people born
on 9/4)

Assumptions:
-

① We will
assumethatno

one has a
Feb 29



leap year birthday.

② We will assume
that

each day is equally likely

③ Assume N=365
because

if N7 365 then the

probability is 100%

-

Let's figure outthe

sample space.

Whatif
N=3?

S =E(datel, date,
date 3)(e)



= (April 1,0, 19E
n

Student2 student 3
studentI

SJan1,5,l,
Student 1Student 2 Student3

⑲↳ CS,3 Jan 15Ig
same

I-

bday student ( Student2 Student 3

· ..}

Men, 151
=365.365.365
=(365)3

For general N, the
sizeof

the sample space is (365)N



365 365 365

possibilities
& possibilities

a x L possibilities
-

-

Student1 Indent2 StudentN

LetI be the event
that

there are at
leasttwo

people with the
same birthday.

This is too
hard tocount.

-

So instead we count
7

which is the event
that

has the same
birthday

no
one

Let's countthe
size of E

365 364 363 365 - (N-1)
possibilities apossibilities sibilitiesidente FentNen

student1

↑ P P

I



Seeatwantthe
So,

1E1 =$3000(365-e365!
tothis

-5-NI!
*↳later

Thus, ⑭Stweek
↓

P(z) =1 - 4(E)
-

our

goal in



gra
ene

When N=3 you get

oldon
toe



Elite
see



actations
Suppose you have

n objects.

Apermutation
of those
- ordered

a objects
is an

ofthe n objects.
list
-

Ex:Whatare all
the

-

permutations
of a, b,c?

herway:
retations.
abc t

(a,b,c)
acb- (a,c,b)
base (b,a,c)
be anen (b,c,a)
cabe C,a,b)
cha-(c,b,a)



en me
math waysimpler tr make

way
orderHer
ma

6 possible permutations.
ab ab

oneo

a
⑧ acb

ac--

↑ ba bac
-

ba
-
-ca

W ↳cab
-o
⑧ ab aba
-oo

3 choices. I choices. I choice



2 I
-

choice
-iceso,ussibilities
--

In general, there

are n! permutations
ofa objects

I
R
-

An-2
...

-

-

-
-


