
 

feature 2

Recall that an event E is a subset of
a sample space s EES

Two events are mutually exclusive of

F in Ez D

We also have the following laws

concerning the operations of U
n I
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Laws An B A V B

Many of these can be visualized with

Venn diagrams
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Counting Techniques
In many situations especially when we want to

compute probabilities we will want to know how many

possible outcomes an experiment may
have Counting

techniques aka combinatorial analysis often

can give effective ways of
computing these these thugs

Basi nipe

Suppose we have r many experiments
and the

ith experiment has ni many possible
outcomes

Then the total hauler of possibleoutcomes forexpennab

run consecutively B given by the product

It ni him n r

i 1

For example last time we drew a tree diagram for

the expernat consisting of three
3 consecktme com tosses

H T

4 IT
Ht tHt

8 outcomes

Since Rakh flip has 2 2 2 8 outcomes



Another Example A game of OLEG's Lotto Max
consists of choosing 7 numbers each from l so

How many possible games
are there

50 50 x x50 50 I 781 billion
78 250000000

00000000522
We can now leverage this basic principle to count

many other phenomena

Permutations

How many ways can we arrange the letters a b c

Each arrangement is called a permutation We can

write then down
abc acb baf b ca cab Cba

6 ways

How did we compute this

3Ihores Ichores one chance 3 2.1 6

In general g Nen
n objects there are

n n Cn 1 h 2 3.21 many ways to permit
them

More generally we can cout the numberof ways
to permute r objects chosen out of a poolof
n objects



E How may 3 letter words are there with

no repeated letters

26 options Frm 24Toptroy

Total 26.25 24

In general the same technique gives that

the number of way to permute relenef from

groupof helmets B

Pr npr n x Cn Dx xcn ri D cn.hrj

Penmtatronsw objet

How many unique permutations are

there of the letters
banana

The problem is that some permutations she Odenthal

results i.e swapping the n's or a's

If we label the letters so that everythyB

distinguishable
b Az Nz Aa Ns A6

then there are 6 many permutations

Which permutations gone the same result



If we fix b a an ace and allow ousrselhg

to swap the n's then there are 2 many such permute

similarly of we fix the b ng ng we are

permutrag a a a and so there are 3

permbatoons

Therefore there are 2 3 permutations that

leave things unchanged
then

It follows that there are
6
2

many uniquepermutations

60

In general the number of permutations

of n n t tnr many objects with

n identical objects for each i B

hi ha Nr

Combinations
How many ways can we choose relents
from an n elenet set



These are called combinations

For example out of a group of 10 people
how can I choose 5 of then
well for the first slot we have to chorus

2nd 9

i

5 6 chooses

So lo 9.8.76 bull d the order
doesfit matter so we should cancel

of out any permutations of the group of 5

and we know there are 5 such pentatros

So here are
10 9.8 7 6

g
sY may chorus

In general the neuter of subsets of
size r chosen from a set of Sze n

B n

TET hr n Cr Car



BeThe nurbers f are called binomial

coeffroats since we have

The Binomial Theorem

City
F xryn

r

Application Gruen a set of size
n how many

subsets are there

Ir is the numberof
subsetsof sper

and so the total of subsets
is

EC EoCHeran
r

CItDh I

by the binomial
theorem


