



































































































































More on matrix operations
Apecial cases of matrix multiplication
row vector Column Vector

Let a 1 2 7 6 Then

91 1

11
1 1 result

1,1 entry is 1 0 1 2 3 7 2 8
so result is

1 2 7 8

matrix vector Let

e

A 1 3

1 3
1 result is 3 1

The result is

is
sn

Notice that matrix vector resulted in a vector
of the same size This always happens






































































































































writing systems of linear equations as

matrix equations and vice versa

Let A 1 9 and

I where 24 72 are unknowns

so I is an unknown vector Then the equality
e.ie 1s

is valid if and only if

a c
which is valid if and only if all 3 entries are equal
i e

z 420

2x 7 2 9 3 23

That is given A and b above the vector

1 is a solution to the equation

1 1 aka 1s
if and only if x 312 are a solution to the system
of linear equations

22 7 2 9013 23






































































































































In summary
solutions to systems
of linear equations correspond to

erector solutions
to matrix equations

Rules of matrix operations
The following equations properties are valid for matrices
notice they are mostly the same as the properties of basic

algebra for numbers Throughout assume

A B and I are matrices with matching dimensions

say nxn

1 commutative addition A B B A
2 Associative addition A B A B

3 associative multiplication A BE AB

4 Distributive laws A B AB A
and AB A BE

stuff involving scalars let α and β be scalars

Scalars always commute with matrices and vectors

e g 31 A 3 In class we had an example

of a 3 β β
we generally write scalar vector but it is

totally valid to write

3 a β which is again 32 3
This is useful when multiply matrices vectors






































































































































Enamele
Let

A and 1
Then A

If we now wanted to compute
A 3 1 we get 3

3
13 3
S

3

3 A1

i e A 32 3 A1

Warning when multiplying numbers a and b

we know at ba When multiplying matrices

we cannot assume that A B B A

Ex A 4 B 37
Then A B but

B A 18218
so A B BA
















































A few other bits of matrix notation and facts

EI in class we had

a B 737
and found that

AB

However BA 2 2 3 2 isn't even defined
Tismatch much less equal to

AB






