Matrix Multiplication Worksheet

Recall that the dot product of two n-vectors
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To multiply two matrices A and B, we take each row of A and dot it with each column of
B. Specifically, the (i, j)-entry of AB will be the ith row of A dotted with the jth column of B.
For example, let
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Then the (1,1)-entry of ABis6-5+ —1-2+4+4- -9 = —8. We have
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(check to make sure you believe this).

Now try the following to check your understanding:
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2. Suppose A is a 10 x 4 matrix and B is a 4 x 7 matrix. What will be the size of AB? Why?

AB will be 10 x 7. The 7j-entry of AB is the ith row of A times the jth column of B.
Since A has 10 rows and B has 7 columns, AB will have 10 rows and 7 columns. O

over for more fun!



3. What must be true of the sizes of A and B in order to multiply them? (You might want
to try some different-sized examples to explore this question.) Write your answer with as
clear a justification as you can.

The number of columns of A must equal the number of rows of B. As stated in #2, each
entry of AB, if it exists, is obtained by multiplying a row of A times a column of B.
Suppose A = [a;;]mxn and B = [b;j],x4- Then the ith row of A looks like

[ail T Cbm}
and the jth column of B looks like
bpj

In order to multiply these vectors, we must have n = p. [

4. Is AB always the same as BA? If so, how would you prove it? If not, give an example of
matrices A and B such that AB # BA.

No, they are not the same. For one thing, the sizes may not be right. For instance, if A is
a 2 X b matrix and B is a 5 X 4 matrix, then AB is a well-defined 2 x 4 matrix, but BA is
not defined since the number of columns of B is not equal to the number of rows of A.

But even if the sizes match, there are many pairs of matrices that do not commute. For
example, let
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thus we see that AB # BA. O



