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Matrices and Determinants

The 2 × 2 matrix A =

(

a b

c d

)

has determinant

|A| =

∣

∣

∣

∣

a b

c d

∣

∣

∣

∣

= ad − bc

The 3× 3 matrix A =





a11 a12 a13

a21 a22 a23

a31 a32 a33



 has determinant

|A| = a11

∣

∣

∣

∣

a22 a23

a32 a33

∣

∣

∣

∣

− a12

∣

∣

∣

∣

a21 a23

a31 a33

∣

∣

∣

∣

+ a13

∣

∣

∣

∣

a21 a22

a31 a32

∣

∣

∣

∣

(expanded along the first row).

The inverse of a 2 × 2 matrix

If A =

(

a b

c d

)

then A−1 = 1

ad−bc

(

d −b

−c a

)

provided that ad − bc 6= 0.

Matrix multiplication: for 2 × 2 matrices

(

a b

c d

) (

α γ

β δ

)

=

(

aα + bβ aγ + bδ

cα + dβ cγ + dδ

)

Remember that AB 6= BA except in special cases.
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The Binomial Coefficients

The coefficient of xk in the binomial expansion of (1 + x)n

when n is a positive integer is denoted by
(

n
k

)

or nCk.
(

n

k

)

=
n!

k!(n − k)!
=

(

n

n − k

)

0!=1, n! = n(n − 1)!
so, for example, 4! = 1.2.3.4

The pattern of the coefficients is seen in

Pascal’s triangle:

1 1
1 2 1

1 3 3 1
1 4 6 4 1

1 5 10 10 5 1
... ... ... ... ... ... ...

nCk is the number of subsets with k elements that can be
chosen from a set with n elements.
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