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we will start in few minutes . . .



Question : How many ways we can select

k out of n ?

Nie
- Order is relevant

- Order is not relevant

Example : (nz ) = # ways we can select 2 out of
n with no order
#



n people Fi Fi
. . - ¥

A B

n chair
ly tf - - - - - hn

In how many ways can I seat people on chairs ?

High level thinking : It's just a permutation⇒ n !
11" Primitive way :-

I
. choose a person for chair 1 . . - - . .

n ways
2 .

choose a person for chair 2 . - - - - (n -y ways
÷
:

n . choose a person for chair n - - - - -

1 way
-

product rule: n Cn- e) (u-2) . . . . I = n !
(This procedure does not overcount)



Another procedure :

-m1
. choose a person . .

. - - - -
n{

} : choose a chair fatnatpersiiii . - n
la

.

Is:S: ::3
'

.

÷

{ 2nd . choose another person . . . . . . I
!

Ln
,

choose another chair -
-
. .

1 )
- 2

n! - n ! = (n ! )
this procedure overcointsby n¥

EI n=3_ (Ail ) 43,2) @ 13) In general , we have#
43,2) 43) H ') n ! permutation that

are equivalent .
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The procedure can be generalized to this setting where Ken .

I
. choose a person for chair I - - - - - - n ways n- fi - l)
E dyoose another person for chair 2 - -

- - ( n way n-Hegg
:

:

K . those another person for chair 1K
. . .-17¥ ways
-

n - k + I
-

product rule : n Cn - 1) Cn -2) - - . . . -(n- Kei)
example : K -- n ⇒ nfr - 1) (n- 2) - - -(1) - n !



So far : (If I were to continue )
k- a

ncn-D-i-cn-k-D.cn-klcn-k-D-ys.H.gg = ¥4 - i)
(n - K) ! In. !

Conclusion In how
many ways I can select

k out of u wither .

The number of K - permutations

Examp K -- n ⇒ cnn.tn, = cnn.tn, = !÷= It = n!
K -- i ⇒ cnn.kz, = cnn.jp = nxh-ik.IT(nDx..

* n

k -- o ⇒ cnn.LI
.

= cnn.to, = h÷ = I



What if it does not matter where someone sits

as long as they sit ?

Ea : (AA , l ) (BB, 2) ④3)
\K- 3 LAA , D ④ 2) (BB,3) -N0WMJ§"3

RBI) Atty ④ Equivalent -

④ D ④ 4 CAB
④ CAD CBD

④D CBD LAA , 3)

My previous procedure over counts by # ways
I can permute the choices of K phases ⇒ k !



=÷T①
# ways I can select k out of n without order

"
n choose K "

n !

¥!
> (E)

ordered unordered
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K -
- l : ? n.hn#y

,

= n .

K -- o : ? µno, = ,n÷= 1
-



What if I want to select k out of n with

order
,
but I can repeat my choice ? (Ksn or Kzn)

1- choose one - - - - . . .
n ways

2
.
choose one

. -
- - . -

n ways
•

:

K
. choose one -

- - - - -
n ways
-

nk ways

Exaup How many 7 letter words can I make

using the alphabet { a. b, a}
a-3
,
k= 7 Therefore 3 ?



Select k out of n
-

no order order

no repetition :

repetition : Mpd
& Later !


