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Ex : Suppose we have 3 math
-

books and I history books.

How many ways
can we put

the 5 books on a shelf

where the math
books are

next each other ?

-
-
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3: 2a 1 : 2 : /
-----
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12 possibilities

HH M
- 12 possibilities
#

Total = 3 . 12 = 36 possibilities



Could say it this way
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of these
]

&ep2
Fill in the

books
12

F ways

Total = 3
. 12 = 36 ways



Another way : think of math as
a unit--

Step 1 : Pick one of these
-

W ↳

&TW Ways
W

[
F[

&2 : Fill in muth
books .

-N
3 % 2 % 1 = 6 ways



Total = 6 . 6 = 36 ways
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Combinations :
-

Consider a set
of n objects.

the number of subsets
of

size k where OIkEn
is

proof
in(m) =

n ! G--

notes(n- R) !
unline

-

read :

-chooselone as the
# of

ways to
choose he objects from

n objects where
the order

doesn't matter .



Ex: S = El , 2 ,3
How many

subsets of size K
= 2

are there ?
-

3 !
Mickets

ofsitetelets i!7 =

3 : 2.

[1 , 2)
[1 , 33 !

52 , 34-



Why does this work ?

# ways to pick where order
matters

12 3
2

= 6 possibilities
13 Less. Mus
2 &

31

32

& =zi!
I !

23

E- 3 !

- )!i
Divide out double counting so
order doesn't matter.

Divide by 2 !
= k !

3 !
-

= (2)
So we get : (3-2) ! 2 !



# Suppose a dealer has

the following cards :

⑪
the

How many ways
can

cards
dealer deal you

two

from these four ? Order

doesn't matter .

EEx:
Answer :
⑲ I⑱- *E #

⑭



Note : (2) = n!
2

X- 3..(2%)
= 6
-

=

-w-S
Ex : A dealer has

a

-

standard 52-card
deck .

They deal you
5 cards.

How many
possible hands

that you can
get ?

are there

Order doesn't
matter .



Ex hand: t
(called a royal flush

possible # hands
52 !

= (5) = 55452-5!

=
26 17 10

2 .5 - 50 - 49./
= 26 . 17 - 10 · 49 . 12

=-5: .3 .% : 1

=,960


