
Permutations
P(n,r)



What are each of the following?

1.0!
2.1!
3.2!
4.3!

5.4!
6.5!
7.6!
8.7!



How do you write:

92 × 91 × 90 × 89?



How do you write:

92 × 91 × 90 × 89 =
92!

88!

=
92!

(92 − 4)!

= 𝑃(92,4)

= 92𝑃4



You have 10 horses in a race. 
How many ways can they 
place first, second or third?

? ? ?
2nd 3rd1st



You have 10 horses in a race. 
How many ways can they 
place first, second or third?

10 9 8
2nd 3rd1st

10 × 9 × 8



=
10!

7!

=
10!

(10 − 3)!

You have 10 horses in a race. 
How many ways can they 
place first, second or third?

10 9 8
2nd 3rd1st

10 × 9 × 8



=
10!

7!

=
10!

(10 − 3)!

= 𝑃(10,3)

= 10𝑃3

You have 10 horses in a race. 
How many ways can they 
place first, second or third?

10 9 8
2nd 3rd1st

10 × 9 × 8



=
𝑛!

(𝑛 − 𝑟)!

𝑃(𝑛, 𝑟) o𝑟 𝑛𝑃𝑟

• P stands for 
permutations

• n is the number of 
items to be arranged

• r is the number of 
places to put them









P(n,2)

P(8,2)
= 8 x 7

How many 
horses?

Put this in 
terms of the 
horse race.

How many 
places are we 

tracking?

8 horses into 2 places.
That happens in n x (n-1) ways.







P(n,0)

P(9,0)
How many 

horses?

Put this in 
terms of the 
horse race.

How many 
places are we 

tracking?



P(n,0)

P(9,0)
How many 

horses?

Put this in 
terms of the 
horse race.

How many 
places are we 

tracking?
9 horses into 0 places.
That happens in 1 way.



P(n,1)

P(15,1)
How many 

horses?

Put this in 
terms of the 
horse race.

How many 
places are we 

tracking?



P(n,1)

P(15,1)
How many 

horses?

Put this in 
terms of the 
horse race.

How many 
places are we 

tracking?
15 horses into 1 place.

That happens in 15 ways.



P(n,n)

P(15,15)
How many 

horses?

Put this in 
terms of the 
horse race.

How many 
places are we 

tracking?



P(n,n)

P(15,15)
How many 

horses?

Put this in 
terms of the 
horse race.

How many 
places are we 

tracking?
15 horses into 15 places.

That happens in 15! ways.



P(n,n+1)

P(23, 24)
How many 

horses?

Put this in 
terms of the 
horse race.

How many 
places are we 

tracking?



P(n,n+1)

P(23, 24)
How many 

horses?

Put this in 
terms of the 
horse race.

How many 
places are we 

tracking?
23 horses into 24 places.
AHHH!!  Bad news bears. 





Can repeat

Order not 
important

No repeats

Order matters

Order matters

No repeats

All
Values

Only 
some 
places

Factorial

Permutation Combination

Counting










