MATH 106
MODULE 3 LECTURE f COURSE SLIDES
(Last Updated: April 17, 2013)

Block Multiplication

Previously, we looked at making a matrix by lining up the products Aé; Aé; --- Aé,.

This is an example of defining a matrix product (in this case, AI') by block multiplication.

Instead of thinking of matrix multiplication as one giant matrix times another giant matrix, each matrix can be
broken into small blocks, and we can do our calculations with these small blocks.

Let A be an m % n matrix, and let B be an n X p matrix.

Let S,- be the i-th column of B, so that B = [31 53 E;P]_

Then AB = [Ab; Ab, - Ab,].

Block Multiplication

Example
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1 0 3 7 -5 3 =21 7
From this, we see that A [2 . ; O} = [AW AY AV AE] = -4 32 0
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Block Multiplication

Another commaon reason to use block multiplication is if you have matrices with lots of zeros.
If you can partition the matrices so that you have blocks of all zeros, things can go a bit quicker.
Note: Let A be an m X n matrix. Then O, ,A = 0,, and AO,,, = O,,, for any p.

Block Multiplication

Example
1 2 0 0
1 2 1 3|1|-9 0 0 0
Calculate [4 0 —9 8] 0 0 0 3|
0 0 0 5

Solution

Instead of just diving in, we can instead partition our matrices as follows:

1 2 1
Soweletﬁn—[4 0],AL2— [_
Then we have

By By

AB = [4n A“][Bn B

] = [AyBy; +ApByy ApBa +ApBy |

But since B> and By; are the zero matrix, we have A28 = Oz2 and A1 By = 0a;.
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Block Multiplication
Example
1 2 0 0
Calculate 121 31-9 000
4 0 -9 B8|lO0 0 0 3]
0 0 0 5
Solution

Thus, AB = [A;;B;; ApBn|
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