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#ic2-Countingand probability

BasiccountingPrincieeperformed in
a wow such that

the first

experiment may
result in n

possible outcomes ;
and if for

each of these
n , possible

outcomes

outcomes
there are he possible

for the second
experiment ;

and if for each
of the possible

outcomes of the
first two

experiments there
are us

Possible outcomes
for the

third experiment ; and
if
, a

then there are



N
.
· n2 · 13. · Nr

Possible outcomes there are

for the rexperiments.

-



# Suppose you toss a coin
and then roll a 6-sided die.

How many possible outcomes
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Another way to write :

H/t 1/213/4/5/6
-
-

-

2 ⑥ 6 = 12

possibilities Possibilities possibilities



EX: In CA
,
a license plate

consists of one number

10, 1, 2 , 3 , 4 , 3 , 6 ,
7
,
8 , 9)

followed by three upper-case

letters
,
followed by three

numbers. The only exclusion

is that the letters I,
O
,
and Q

cannot be used in spot 2

or spot
4.

Examples are:

-#113 + 2

&B1114
↑Tum

no I,
0
,
Q



How many possible plates are there ?

letter letter

-#
↑ ↑ ↑ ↑ ↑ ↑

10% 23 . 26 . 23010 · 10
· 10

wer= 137
,
540 , 000



Birthday Paradox
-

Suppose there are
N people in

What is the probability
a room .

that at least two people have

the same birthday ?

Same month/day not year-Such as two people both have 914
Assumptions

:

- that no one

will assumeQ We
Feb 29 as their

bday
has

this is leap year
.

② We will
assume

that each

day is equally likely

③ Assume NE365
because

if N7365 then the



probability is 100 %

For example if N = 3

the sample space world
be
:

S = &(datel, date2 , date 3) /data
=G( , 1/12 , 3/17) S

~ W

person person person[I 2 3

( 9/9, 9/9 , "128) , 000]
Y
two have

same bday

3

Here Isl = 365



In general , the size of the

sample space is ISl = 365.

LetE be the event that

at least two people have

the same birthday.

The probability of E
occuring

Would be # since each day

is equally
likely.

Instead we will calculate

the size of
E and use

=-
Al
P(t) = 1 - P(E)



E is the event that no two

people have the same day.

Calculation of IEI :

365 364 363 ... (365) - (N-1)
Poss

possibilities poss .
-

person I
2 ... terson t

↑ ↑ ↑

can 't
have

I haven I
-08 cat s·G[2 1 thru

bday person N - 1bday S
day S

Su
,

IE)= (365)(364)(363)
... (365 - (N -1)

So,

P(z) = 1 - P(z) = 1-



= 1 -
3. 464 % 363 ... (365 - IN

365N

If N = 3/
365 : 364 : 363C-P(E) =- 3653

We looked at the tableEon the website now



Permutations)-
Suppose you have

n objects.

A permutation of these
-

n objects is an ordered

list of the n objects .

EX: What are all the
-

permutations of a
,
b
,
c ?

cermutations math wayI
-

abc Ta
,
b
,
c)

ach (a , c ,
b)

(b , a, )

bac (b , <, a)ca
b (c , a ,

b)

a (c , b , a)-



math people
There are use parentheses
6 permutations. when order

matters
ab

abs
-

a
⑨ ac

-

-b
-

ach

ba
- bac

- ba
-obca

ca-cab--C
⑨

in- cha

3 2
I

Possibilites possibilities Possibilites
--

3 . 2 . 1 = 6 = 3 !



In general, there are

n ! = n . (n - 1)(n - 2) ... (2)()⑪permutations objects


