June 3 (Lecture 8)

Overview: More matrix operations! We'll start trying to define
multiplication of matrices, and time-permitting we’ll move on to talk-
ing about linear maps.

Learning Goals:

e Correctly perform basic computations with matrices, including
matrix multiplication.

e Precisely define and check for linear maps.

As you’re getting settled:

e Test 1 next Thursday! Please see the Announcement posted
on Brightspace for details.

e Please reach out and ask for help instead of violating academic
integrity. (Maybe those of you attending class aren’t the ones
[ need to be telling.)
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Matrices and Linear Maps

Earlier, we motivated the matrix-vector product by saying that it
was like a function. Let’s make that idea precise. domein
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Example continued.
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Previously, we saw that A(sv' + tw) = sAU + tAw. In a sense, the
map fa is “preserving the structure” of linear combinations. This
idea is also important!
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p.180  Definition. The map id : R" — R” (or Id, or Id,, or id,,) is called
the sdentity map on R".
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P0G Definition. The matrix [L]s. g is called the standard matriz for
L (or, the matriz of L from S to S).
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Example. Let ¢ = E] . Define L : R* — R? by L(Z) = proj;(Z).
Show that L is linear and find [L]s. .
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When we motivated matrix multiplication, we said that because
matrix-vector multiplication was like a function, then there should
be some sort of composition aspect for matrices. We have the same
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p134 Definition. Let L : R” — R™ and M : R”™ — R, The com-
position M o L of linear maps is the map from R" to R? defined
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Example. Let L : R? — R and M : R — R? be defined by
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