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Last time Today-
-

Next time
-

• Finish G PHP . Finish Counting . Start probability
' Permutations - Balls - in - bins

- Combinations
- Binomial theorem

- Examples



Balls - in - bins
-

Eig .
-4 bins

- s balls C indistinguishable )
- Q : How many ways to place 5 balls in 4 bins ?
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# arrangements of n balls into k bud is
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Q : 5 brands of soda
,

buy IS cans total
,

how many ways ?
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Binomial theorem
-
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Clavin : # of y 's chosen → dictates final term
,

e.g . XYZ or thy

# of ways of doing so → dictates coefficient infront of term
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Applications & Consequences
-
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Exempt (617)372-8169

Telephone # s : Former rules in US I Canada sog

312

Area codes : 3- digits First is not o or I

Second digit must be Oort

Exchange ' 
- 3- dish First I second digit not Owl

Line # : 4- digits ,
not all zeroes

area code exchange hire #

How
many ?

- - -

( 8 ' 2 . 10 ) . ( 8.8.10 ) ( 104 - I )

product product ( all poss .  - violated )
= I

, 023,897 , 600



Dm-merpcn.ly 16 people circular table

Q : How many unique circular arrogant

of people ?

two ways to thrive about it

/ \
. 16 ! permutations . sit first person

A C D B . but damn anywhere
- may are

D B A C
- me way ,rotations of each

since chairs
-

Ac DB
Otw one indistinguishable

c p B A

°

there 16 rotation ) in circular among .

D BAC . amaze other 15

B ACD ⇒ Y÷ = IS ! anand that person

⇒ I . is ! = IS !



. Same setup : 16 people ,
circular table

- Some to people
- I attend

- I always talk to 2 people next to me

Q : How
many dinner parties until guaranteed

that I talk to same person twice ?

As .  - pigeonhole principle

- IS people beside , me → IS slots

- each party - talk to 2 people

- at 8th party ,
will have talked

to 16 people total

- only 15 people besides me

⇒ by PHD
,

must  have talked to Someone twice



Halloween Candy
-

s n packs of Md Us
,

give to k children
,

nzk

. how many ways ? balls - in - bud

I it:')
suppose mislead

i eachchild must get at least one pack

- now how many ? 10 packs
ways 6 children

→ distribute k packs ,
one per child

→ n - k left ,
balls - in - but

(
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