Algebraic Skills

Note

(n—1)!is the product of the integers (7—1), (n-2),(n-3),...,2,1.

n! _nx(n—l)x(n—Z)x---x2xl

T e

=n

This gives nl=nx(n-1)!

Ex2,
What is 10! in terms of 9!

101= 10x9x8x7x6x5%x4x3x2x1
= 10x9!

Factorials

n! ( known as n factorial ) is the product of the integers
nn-1,n-2 ..2]1.

nl=nxm-1)xm-2)xn-3) ..x3 x2x1

Zero factorial  0!'=1

Ex1.
Calculate the value of 5!

S!1=5x4x3x2x1
=120

Binomial Coefficient

!
The number given by ﬁ
ri(n—r)!

is called a Binomial Coefficient.
n
It is denoted by . or (C

n
( ] or "C, can be defined as the number of ways selecting 7 values from
.

nvalues (the different number of combinations)

Ex3.

In the national lottery there are 49 numbers from which to pick a set of 6
numbers.

How many different sets of 6 numbers can be picked?

49 ! ! !
oo e W R T
6 rn=r)l  61(49-6)! 61431 =




Ex4.

6
What is the value of [ 3) ?

[

[GJ_ 6l 6 6x5x4x3x2x1 6x5x4 120
3) 7 316-3)! 3Ix31 3x2x1x3x2x1 3x2x1 6

Rule 1 for binomial coetficients.

(-2

8
Find another binomial coefticient equal to (4) :

ExS.

It 1s also possible to find the value of » if vou are given the value of a

binomial coetficient and the value of 7.
Ex 7.

n
Find a positive integer 7 such that ( 2) =6

(_('j n!
> 2) T 2m—2)

6 = nx(n—1)
2
12=n(n-1)
n”-n-12=0

(n=4)n+3)=0
The only solution which is a positive integer is 17.=4

Factorials and Binomial Coefficients Worksheet

Rule 2 for binomial coefficients.
( n J [nj (n+lj
+ =
r—1 7 i
9 9
Write down ) +| , | as a binomial coetticient.
3

L20)-02)=6)0- ()

Ex6.

2010 QS 4 marks

Show that

n+1

where the integer n is greater than or equal to 3.

(.,+ 1)7 (n) _ Dt o 1 both terms correct
3 3 3m=-2) 3'(n-3)
(n+1)! nl(n-2) {altemative methods
T3m-2) 3m-2) will appear}
m+ 1! =n'(n-2)
- 3(n=-2)
_ M 1 correct numerator
= = 2 1 [comeet denominator
n! x3 n!
“3m-2) " 2m-2) 1
£ 1 for knowing (anywhere)
= (:j m=-2=m-2)xn-3)!




