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Country and combinatorial Analggers
mmmm

Probability is the study of
quantifying the likelihood of a random
event
In many such situations we

need to know how many possible
events can occur

Ex A lottery consists of choosing
four digits froom o 9 How many
possible tickets are there

techniquesThe general methods for courting
discrete not discreet events is
called Combonatorthlanalysis



BasiccountingPrmoplesuppose
two experiments are being performed

and suppose the first expermat has n

possible out comes and the second expert
has m possible outcomes Then the

hunter of outcomes for the exponents together
B Mn

BasicExanp
Suppose that I

have two shirts and N8 ad
three pairs ofpants Tf Tf Tf Say each
experiment is me choosing a shirt or a

pair of parts How many outfits do I hare

EEE EW EW
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2 3 outfits



Generalized CountryPrinciple

Suppose there are r many experiments

withe experiment i having Ni outcomes

then the total miles of possible out
ones B

n n n ri II
E How many possible lottery
tickets are there if you choose
four digits from 0 9

10 to 10 10 104 10ooo tickets
TopossTbilitretstfor each one Co 9

ReallofeEarplei
Lotto maxi each TWO game

consistsof

7 mulers chosen from 1 SO So The ruler

of possible games are 5072781 billion

781250000000



Permutatrons CI 3

Suppose you have
some objects How many

ways can you amaze
them ma row

Each such rearrangement is called a permutation
because you permute them

Exi How many markers can beformed out

of 1 2 3 We can just write them out

123 132 213 23 I 3 I 2 32 I

6

Now lets consider a more general situation
say we have a box of ur things.and we wait

to arrange them

T I T I T
n things

n spots
For the first spot we can choose anything
so there are n possible chorales

T J n



For the second spot there are only n 1

things left

I

Gong on this way we get that each
spot has one fewer option By thePpisinciple

of comfrey there are

n k Dfw 2 3 2 I n manyoptions

Permutations with repeats
me

Let's count the number of ways we

can rearrange the letters
on

banana
If we label each of the letters

b 92 Ng Ay Ng Ace

So that they are all distinguishable then

there are 6 differentpermutations.Houehe

b aah z aan g Aa
od b ar ng Aa hz 96

are the same



Suppose now we fix the b and the a's
and we only none around the h's
Then there are 2 L possible arrangements

If we fix the b and the n's and

just move around the a's then there are

3 different arrangements

All together there are 2 3 such arangenaty
where we only swap a's with a's and h's with us

Since these permutations are the same
we cancel them out 362 60

General Fact Gren n object

of which ni are able II ni h

then the murder of permutations B

N Nz r na


