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Today's topics

B Matrix multiplication



Matrix multiplication

m Let f: R? — R? be given by f(z,y) = (—y,z) and let
g:R? — R? be given by g(z,y) = (2z,y).

m Using the standard basis B = {(1,0),(0,1)}, we can represent

f as
0 —1
i

b1l

and we can represent g as



Matrix multiplication

m Note that go f: R? — R? is given by

(go )=z, y) = g(f(z,y)) = 9(—y,2) = (—2y, 2),

which has matrix representation

b



Matrix multiplication

Given an m X n matrix A and an n x k& matrix B where qa; is the
is the m x k matrix

it" row of A and b; is the jt" column of B the product of A and B

AB = [ai . bj]

m For example, if A=[1 2 3] and B=

then
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AB=[14 26].



Matrix multiplication

m We have that (go f)(z) = (—2y, z) and
(fo g)(l‘, y) = (_yv 2$)
m Similarly, we have that

-l
kR

m Typically, we don’t have that AB = BA for matrices.

while



Matrix multiplication

m When A = [a;] is an m X n matrix, B = [by] isan n x k
matrix, and AB = C = [¢;;| we have that

n
Cij = § aiebej.
=1

m This is called the index form of the matrix product.

m Observe that
n
Z aiebej = ai - bj,
(=1

so this agrees with the formula we already gave.



