
Challenge Problem : Pascals Triangle is symmetric
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Why does 410
, 3) = Choi't) ? A={a. b. c . . . .,j }

Choosing a
3-element subset is the same as choosing

the 7 elements net in the subset .



Motivating Example : 21 students in class
.
How

many ways
can we split into teems so

Thet 6 students on red teem

7- student on blue team

8 students on green team

#ways to # ways to
spit into = fagged)×(

"III x(#a÷{
'

fun)
teams

= ( (21,6) x ( ( 1517) x ( ( 8,8)
= :÷i÷ix¥=÷÷

.



Definition A set S is partitioned into k nonempty set
Ai
,
Az . - - - , Are if

• Ain Aj = 0 when i # j (all disjoint)
• A , u Azu - - - U Ak =S

Example : S = students in class
A , =red team Az= blue team Az = green team



In general , a set with n elements can be partitioned
into K ordering subsets of ri , rz. . . - , he elements (r,tret . -- then)
in 7

part. far.?- .ru/=ri.nIT.m
.

ways
be told apart
(team colors ,
Committee names,

etc .)
Example : 15 players on

basketball team
.
How

many ways
are there to choose 1st 2nd, 3rd string teams , each with 5
players ?

(s.is?)=s!5!s, = 7561756 ways



Special case : Partition into 2 sets

(II ) = = Cfl5,7) or 415,8)

(r?re) = ((n , ri ) = ((n , ra)
( r, the = n)



What about unordered partitions?
Z

Example : 21 students in class . How many ways to split into
3 groups of 7?
i) start with ordered partitions (7,777) = ¥z,
ii) How much did we overcount by?
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In general , a set of n elements can be partitioned
into k unordered subsets of r elements each (Kr -- n)
is

( r. .?. . r) = k

-
k! (r ! )

K copies



Example : 21 students . How many ways to split into groups
of size 5,5 ,5,6 ?

i) (s?÷s ,6) = , aged partitions

ii) overcozy,¥dm+sby ←
has to have

-
R
, G , B ,

P 6 students in it

-
can only switch
around these groups
\ overcounted by 3!

#unordered partitions
= (5,575,6)



Example : 21 students . How mengs to split into groups
of 2. 22,2 , 3 , 3,7 ?

(z.z.7.z.s.az) u !

-
= 4 !

4 ! . 2!
→ ←

2 groups
4 groups of of 3


