Examples 2.4: Matrix arithmetic
Addition is done entry-wise:

1 23], [7 8 9] [1+47 2+8 349] [8 10 12
45 6] 710 11 12|~ |[4410 5411 6+12|  [14 16 18

To add matrices, they must be the same size:

1 2 3 T8
[4 5 6] 4+ 19 10| = nonsense; undefined
11 12

You can subtract matrices entry-wise too:

r 23 |7 8 9] _|1-7 2-8 3-9|_|-6 -6 —6
4 5 6 10 11 12| |4-10 5—-11 6-12| |-6 -6 —6

You can multiply a matrix by a number, again entry-wise:

Stz 3 _frer 72 73] 7 14 21
4 5 6] |T-4 7-5 T-6] [28 35 30

You can flip a matrix over (“transpose”):

12 31"
45 6] ~
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Examples 2.5: Matrix products
Matrix multiplication is more complicated. Rows of the left matrix multiply against columns of
the right matrix to give a single entry (per left row and right column) of the product matrix.

C[7+16+27

L2 3] ; 17428439 _ | 50
- |28 +40+ 54| T 122

4 5 6 9 4-7+5-846-9

Another example:

1-7+2-11 1-84+2-12 1-942-13 1-104+2-14

1 9
3 4 -[171 182 193 ﬂ: 3.744-11 3-8+4-12 3.944-13 3-10+4-14
5 6 5.-74+6-11 5-84+6-12 5-946-13 5-10+6-14
74922 8+24 9426 10428 20 32 35 38
— 21444 24448 27+52 30456 = |65 T2 79 86

354+66 40472 45478 50+ 84 101 112 123 134
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Quiz on 2.4 (and 2.5): Matrix arithmetic

Complete the following matrix arithmetic problems:

1 2 T =7
3 4|+ |8 =8| =
5 6 9 -9
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Activity 2.4: Matrix arithmetic
After this activity, you should attempt HWB1#4

337 1 8 2
[4 56]+[9 -1 —5}_
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Activity 2.5: Matrix products
After this activity, you should attempt HWB1 #s 1,10,11, and then #s 2,6,8,12

1 0] [17 23 47] _
0 1] [19 73 61]
1 13] 1 -13] _
0 1o 1|~
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