




Not just for 
language 
anymore!

n is a natural number

Factorial of a number n is:



✓ By convention 0! = 1

✓ n! = n(n-1)!

(n-1)! = (n-1)(n-2)…21

n! = n (n-1) … 2 1

(n-1)! 

Example:

6! = 65!

10! = 109!

✓ (kn)!  kn!

(32)! = 6! = 65 4 3 2 1=720

3 2! = 3 2 1 = 6  720

✓ (k + n)!  k! + n!

✓ (kn)!  k!  n!

(32)! = 6! = 65 4 3 2 1=720

3! 2! = 3 2 121 = 12  720

(3+2)! = 5! = 120

3!+2! = 6+2 = 8  120



A permutation is an arrangement of all or part of a set of objects, with regard 

to the order of the arrangement.

Example:

Given the set of 3 letters {A,B,C}.

How many ways can we arrange 2 letters from that set?

6 permutations



1 Without repetition 2 With repetition

 



1 Without repetition



First digit Second digit































6 possibilities
32 = 6

Number of possibilities 

of the first digit 

Number of possibilities 

of the second digit 



1 Without repetition



32 = 6

Number of possibilities 

of the first digit 

Number of possibilities 

of the second digit 

{1;2;3}

3



1 Without repetition



32 = 6

Number of possibilities 

of the first digit 

Number of possibilities 

of the second digit 

{1;2} 

or {1;3} 

or {2;3}

3 2 =32 = 6



1 Without repetition



32 = 6

Second method:

You can use the following formula:

An
r =

n!

n−r !

In this case: 𝑛 = 3 ; 𝑟 = 2

𝐴3
2 =

3!

1!
=

6

1
= 6 possibilities.

Remark: the notation nPr is same 

as An
r



1 Without repetition







1 Without repetition





a) Permutation of 4 digits out of 6 

digits, without repetition so: 𝐴6
4

=
6!

6−4 !
=

720

2
= 360

Or

=6543=3606 5 4 3



1 Without repetition





b)   Permutation of 6 digits out of 6 digits, 

without repetition so: 𝐴6
6 =

6!

6−6 !
=

720

1

= 720
Or

=654321=7206 5 4 3 2 1



2 With repetition



Number of possibilities 

of the first digit 

Number of possibilities 

of the second digit 

{1;2;3}

3



2 With repetition



Number of possibilities 

of the first digit 

Number of possibilities 

of the second digit 

{1;2;3}

3 3 =33 = 9



2 With repetition



Number of possibilities 

of the first digit 

Number of possibilities 

of the second digit 

Permutation with repetition, with 

order is called r-lists : the number 

of possibilities is nr

In this example: n = 3 and r = 2

So 2-lists of 32 = 9 possibilities



2 With repetition







2 With repetition





a) Permutation of 4 digits out of 6 with 

repetition: 4-lists

The number of permutations is: 64 = 1296

Or 

=6666=12966 6 6 6



2 With repetition





b) Permutation of 6 digits out of 6 with 

repetition: 6-lists

The number of permutations is: 

66 = 45656

Or 

=666666=456566 6 6 6 6 6



➢ Permutation is an arrangement with regard to the order.

➢ Number of permutation without repetition of n elements is: n!
➢ Number of permutation without repetition of r elements out of n elements 

(r < n) is: nPr = An
r =

n!

n−r !

➢ Number of permutation with repetition of r elements out of n elements

(r  n) is: nr (r-lists)



3 places: r = 3

10 runners : n = 10

Permutation without repetition: 𝑃𝑛
𝑟 =

10!

10−3 !
=

10!

7!
= 720 possibilities 



3 times: r = 3

Each time, there are 2 possibilities: Head H or Tail T : n = 2

Permutation with repetition: nr = 23 = 8 possibilities 



7 places and no repetition

Permutation of 7 persons is 7! = 5040 ways



B B B G G G G

G B B B G G G

G G B B B G G

G G G B B B G

G G G G B B B

=3214321=144

=4321321=144

=4332121=144

=4323211=144

=4321321=144

1445=720



Suppose that the 3 boys are 1 group:

So permutation of 1+4=5

The number of permutations of 5 elements is 5!=120

The number of permutations of the boys in the group is 3!=6

So the total number of permutations is 1206=720 possibilities

   



G B G B G B G =3214321=144



Permutation with repetition of 4 out of 7 :

 0

6 7 7 7 = 6 777=2058 numbers



Permutation with no repetition of 4 out of 7 

But first digit must be  0 so :

6 6 5 4 = 6 654=720 numbers

Second method:

There is condition on the first digit so :

first digit: 1 out of 6 (1 – 2 – 3 – 4 – 5 – 6)

The other digits: 3 out of 6 ( 0 and the 5 remaining digits out of the other 6)

𝐴6
1 × 𝐴6

3 = 6 × 120 = 720



Permutation without repetition of 3 out of 7  but with conditions:

 0

{2;4;6}

3 5 3 = 3 53=45 numbers

{1;3;5}

Second method:

First digit: 1 out of 3 so 𝐴3
1

Third digit: 1 out of 3 so 𝐴3
1

Second digit: 1 out of the 5 remaining digits: 𝐴5
1

So the number of possibilities is: 𝐴3
1 × 𝐴5

1 × 𝐴3
1 = 3 × 5 × 3 = 45 numbers 



Number of ways of arranging n 

letters of a word is:
n!

repetition

4!

1!×1!×1!×1!
= 12

8!

1!×1!×1!×1!×1!×2!×1!
= 20160

11!

1!×4!×4!×2!
= 34650




