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Matrices & Matrix Addition, Subtraction, &
Multiplication

According to Khan Academy, “a matrix is a rectangular arrangement of numbers into rows
and columns”, where each number in a position is called an “element”.

The “size” of a matrix is written in the form of rows x columns.

Examples of Matrices
Note the number of rows and columns in each matrix

Size Example Matrix
6
2x1 [11}
6 7 10
2x3 11 15 5
A
3x2 11 15

[n 19J

25 -1 6 ?]
3x4 -79 29 11 15

-17 19 0 19

15 16 0 2 9

2 5 4 10 47
5 x 5 (a type of “square” matrix) 5 10 13 19 21

26 4 0 18 31
1 17 22 36 19

1x6 2 6 14 10 4 19]
[22 E 5 -|
3 x 3 (a type of “square” matrix) 31 49 1

[0 52 15J




Addition & Subtraction

A+B= [}1 §]+[§ §]= [162 3]

In order to add or subtract matrices, the size of the matrices must be the same.

Examples
3 x 2 2x2
1 2 5 7
4 1| + = UNDEFINED
8 9 8 3

Notice here how a 3x2 matrix is NOT the same as a 2x2 matrix. These two matrices CANNOT
be added or subtracted.

3 %3 3 %3 3 %3
1 2 3 571 6 9 4
4 1 5+ |8 39| =[12 4 14
8 9 2 1 4 6 9 13 8
Notice how both of the matrices have the same size, 3x3. These two matrices CAN be added or
subtracted.
1 =2 2wl

4 6] + [g} = UNDEFINED

Notice how the two matrices are NOT the same size. These two matrices CANNOT be added or
subtracted.



Adding & Subtracting Matrices

. 46 [57] _[9 13
Adding — [3 8} i [8 2} - [11 10}

: 59 2 7 3 2
Subtracting — [8 2} — [3 5] = {5 _3}

Adding and subtracting matrices is very simple. Once you know the matrices are the same size,
just add/subtract the numbers in the position of the first matrix with the number in the same
position of the other matrix.

_ dq d> bl b2 _ 51+b1 52+b2
A+B= [53 34:| N [b3 bd,] B [53+b3 a4+b4:|

Examples

[142 185} B ; 162} - [142_—?9 12:?2} ~ {_33 cﬂ
3+ = 555~ lie
6 12]-[8 11]=[6-8 12— 11] — [-2 1]

3 61 [-45 3+(-4) 6+5 1 11
9 —8|+|-79|=|9+(-7) (-8)+9| = |2 1
3 1 2 0 (=3)+2 1+0 11




Multiplication

axe=[s3)x (g = |3

Just like adding and subtracting, we first need to take a look at the size of the two matrices we
want to multiply.

Matrix A Matrix B

rows x columns rows x columns

The number of columns in the first matrix MUST be the same as the number of rows in the
second matrix, otherwise, the answer is “undefined”.

The answer, or resultant matrix, will have the same number of rows as the first matrix and the
same number of columns as the second matrix.

Examples
4 x 3 3x1 4 x1
8 6 5] (56
92 3| [f _ |53
1 5 4 [2 18
7 1 2] 40

Here, 3 = 3, so the final matrix will be of size, 4x1

2 x3 2x1

1 2 3 7
[4 < 6} X [12} = UNDEFINED

Here, 3 # 2, so the answer is “undefined”



Multiplying Matrices

Once we’ve checked the number of columns of the first matrix is the same as the number of
rows in the second matrix, we can now multiply them together, however, this is where it gets

tricky.

Let’s use this as an example:

2x3 3x2 2 x 2
[8 12}}{ _05;=[DD}
567 7| 1,5 OO

Here, 3 = 3, so the final matrix will be of size, 2x2

1. Solving for the first element of the answer:
5 1
[0 5| = [(Bx=5)+(1x0)+(2x1) O |_ [-62 O
O O O 0O

[‘85 é ﬂx[ 11 7]

2. Solving for the second element of the answer:

56 7/ 9. ? O 0 O O

-11 7]

3. Solving for the third element of the answer:

[8 1 2] =5 1] _ [—52 (8 x 1)+(1x 2)+(2 > ?}} . [—sz 24}

N 1] _ [ -62 24} . [—52 24}

[—85 é %]Kl_'il %J (-5 x—5)+(6x 0)+H7 x -11) O] ~ |-52 O

4. Solving for the fourth element of the answer:

R DT - S B 34



Example

4 x 3 Ix2 4« 2
5 2 0 0 O
7 34| |23 _|oo
1 3 2|°" 11 7| " |oC
5 -3 2 B O O

Here, 3 = 3, so the final matrix will be of size, 4x2

(=5 x —=5)+(2 x 0)+(0 x —11) (=5 x 1)+(2 x 2)+(0 x 7)
[ (7 % —5)+(=3 x 0)+(4 x —11) (7 x 1)+(=3 x 2)+(4 x 7) }

(=1 x =5)+(3 x 0)+(2 x —=11) (=1 x 1)+(3 x 2)+(2 x 7)
[(_5 % —5)+(=3 x 0)+(2 x —11) (=5 x 1)+(=3 x 2)+(2 x ?)J

] 25+4+0+0 (=5)+4+0
(-35)+0+(-44) 7+(-6)+28
5404(-22) (-1)+6+14
25+0+ —-22 (-5)+(-6)+14]

25 1]
—79 29
—17 19
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