
1/25
Meath 4717. More Basic Counting chis 1,43

Announcements :

run

• Course website? Canvas? Emails? working?

• HW # I will be posted by Wednesday ,

glue the following Wed .

,
Feb

.

3rd
.

Recall : Last class we discussed basic enumeration .

Using the notation In] :
= { 1,2 , 3 , - .

. in} for

an n -
element set

,
we explained formulas :

• # subsets of En] = 2h

• # permutations of (n] = n! = h . In-it . . - z . I

.#K-element subsets of Ln) = ( K) = y
.

There were a couple of counting
principles that we used to establish these

formulas , which might be summarized as
. -
-



Multiplication Principle If any object in
our collection can be constructed in M steps ,
where at step i wehave exactly ki choices
irrespective of choices made at previous steps
then # objects = K ,

° Kz . . . -
u km

- i
. Km

.

e.g . # subsets of [
n] = 2 - 2 -

- - 2 = z
"

-

# perm 's of Cn] = n . In-H -

- - 2 . I = h !

Over counting principle if every object
in

-
-

set A
-

corresponds to't
' makes

'

e objects is

set B ,
then # B = l . # A

Eg- i # ordered K -subsets = k ! . # (
unordered
K- subsetsof [n] of [h]

n un
-h . . . (n - K - it ) = k ! . (Q)

-

Another counting tool we discussed was
bijectionS between sets :

⇒ #x = # t



Let's do afew more basic counting problems:

ttnayrams Howmany differentrearrangementsof the letters in

B A N A N A S

are there ? (Don't care if not real words . - - l

l f all the letters were different we 'd

get 7 ! rearrangements . So let ' s add

colors (or subscripts ) to make letters different!

B
,
A ,
N

, Az Nz Az Si
For any rearrangement like

A S N A B A N

have 3 ! ways we could
color 3 A 's

A , Az Az
A , As Az -

- -

2 ! ways we can color
2 N

'

s
,
l ! way

to color I B
,
and l ! wayto color 1 S .

Evercoveting
⇒ # colored

rearrangements
=
3 ! - 2! . l ! . I

'

.

- # rearrangements



⇒ 7 ! = 3! 2 ! - # rearrangements

⇒ # rearrangements = I
3! 2!

More generally , - - .

theorems # sequences that are rearrangements
of l l l - - . I 2 2 - - -

2
. .

. m m .- - - M

- - -
K, times K z times ten times

is in !
=! Where n = KitKzt . - - tkm .

K
,
! Kat - - - km

sometimes use notation (K , .
. .

,
km)

for this number
,
called

'

multinomial
coefficient

'

Q: Do we see how the anagrams

problem relates to K - element subsets

of Cn] and the binomial co ett 's ( Q) ?



Chiong beget flavone How many ways
are there to select 13 bagels ,

if

there are 4 flavors :

Plain
,
Sesame

, Everything , Cinna.FI ?

e.g ..
Could choose 5 P

.

.

2 S
.

,
4

'

E.
,
2 ER .

Useful trick here called ' stars - and- bars
'

Reprecent selection by putting H 's in bins :

* * .

h***¥ in Et
plain

sesame
Everything Cin

. Rais
.

Then draw M 's as separate s of bins !

* * *** I * * I * * ** I **
t How many patterns arethere t.ve this

?

These are just anagrams of 13 * 's and 3 B 's .

⇒ HI bagel choices = (
B
; }
" " )

.

sometimes these
are called ' Multi -choose numbers '



One more thing related to this basic counting . - -
Estimation The answers to these counting
problems are # 's that grow pretty big as a→ is,
but how big exactly are they?

How many digits in 2
" ?

ANswr : log
, o

2h = n . log ,o 2 = n . O
. 301 -

- -

what about the number n! that

pops up in these counting problems ?

stiffs! mnrnEeI
-

(where frug means high Eg = l )

To prove it requires some calculus and

so we will
not prove it , but you're

free to use it on ftw/ exam problems . . .



TN ow aftera 5 minute break let's

do the worksheet (in breakout groups)

which is on poker hand probabilities.

To compute the probability of a
hand

, just need to know that

Prob . (ff) =
#thatkindofhan.dz
total # of hands

eig ,

prob ( 4 of akind) =
# hands w/ 4 of akind
-

total # of hands

we said last class that total # of

5 card hands from standard 52 carddeck

= (Sf) X 2 .
6 mill i on

WARNING:
keep ordered us. unordered
- information straight here!


