
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Friday , 8130-Q
More combinatories.

Part I : permutations, continued.

Example 1 .
How many distinct arrangements are there

of the letters in the word

sleeplessness ?!
I Treat all es as the same, and all ss, and
bothe's .)

Solution
If all letters were different

,
the answer

-

would be 13 ! But we're overcounting , since
all es are the same

,
etc.

Our overcount is by a factor of 41
· 5!· G!

since there are ! cermutations of the te's
,↓

5. of the 5 S's
,
and 2! of the 2 &'s .

So the correct answer is

13 ! = 1
,
081
,
080

4.5! 2 !

arrangements.
In general:

There are
n !

n!. n2 ! --- nr !

permutations ofn objects, where ng of
them are the same, he are

the same
,
or

Nr are the same



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

②

Combinatories
, part # : combinations.

Question :
in how many ways can we choose
~ objects (without considering order
from a collection ofn objects (with
0 > r = n) ?

Answer :

if order mattered
,
the answer would be

n(n-1)(n - 2) 00 (n-r + 1) = n !/(n - r)!

as seem before
.

But order doesn't matter,
so to compensate, we divide by the#
of permutations of the r objects. So :

The number of ways of choosing r-

objects out of m is

n ! denoted (1)
~! (n-r) !

"n chooser"

Example (5) and (18 %) without using
a calculator until the last step.

3) a) How many different 5-card hands can be
made from a standard

,
52-card deck ?

b) How many
of these are full houses 13



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

③
cards of one value, two of another) !

c) How many are flushes
(all of the same

suit) ?

Solutions

2) = ! - 7. 6 .5.A.B.R-A

3!%.B-R:X

=>

T
= 35 . Also

97 ! cancels 97 of the

↓, factors
in 100 !

100 = 100 ! - 100 . 99 . 98
3 3697! 3!

33 49

= 100.
%.8 = 100 . 33 .49 = 161

,
700.

3%-1

3a) We choose 5 cards from 52; there are
18 Zu

52 = 52 ! = 52051 :59
5 ! 47 ! S.%:3.%: %

=52 . 51 : 10 - 49 .2 = 2
,
598
,
960

ways .

3 b) (13) · (3) · (12) · (2) = 13 - % : 12 · 6 = 3
,
744

ways .
1

choose one choose the
face value remaining face value

choose 3 cards choose two
cards

(out of 4) of that Cout of 4) of that value

Yalve



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

⑪
3c) Choose a suit

,
then S cards of that suit.

Thisgives% . (3) = 5148 ways.


