June 7 (Lecture 9)

Overview: Today we'll define linear maps and see how they are
related to matrices and matrix multiplication, with some examples.

Learning Goals:
e Precisely define and check for linear maps.
e Correctly compute the standard matrix for a linear map.

e Identify certain geometric transformations as linear maps.

As you’re getting settled:

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

e In addition to my normal office hours this week, Elizabeth also
has an office hour! Tuesday, 2-2:50 pm. Details can be found
on the office hours page on Brightspace.
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Geometrical Transformations

Example. Consider the map Ry : R? — R? that rotates a vector
counter-clockwise by € (radians). Is Ry linear? If so, what is [Ry|?
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Other geometrical transformations:

e Projections/perpendicular parts: w ®' |,
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e Rotations in R?: Ry i Grownd

\ X1
(OIS S Py

en. (AN orond Y Yq- GFS
5 3 X ¢

( S'\ r‘(\\k (g Lbr ¢ n-\ﬂ\'\\n

Gmnd X, Xy - exed ).

\

L oF Kaete ~ops’
o Reflections:

/ = 9,\!\LW -
A h ‘D(D'J?\BI\ 3
T, n REC n ~ L = r (\ (¥)= ¥ - Rpe (-_CA .

L Q) =S [rec\‘_] - [iAz] R prw;\ﬁj (‘.\-wfem 3,1H>

IV\ "Rh :

A0 el (9): V- Ypea (9) - Sammebiing!

[n.(\\gj - {"\A,\} - QY—PW\)Y\/J

N, N\:f\i(?*&:‘i'm \—\\leut\—)\\

A7



Example. Let L : R? — R? be the map that reflects a vector over
the xo-axis and then rotates clockwise by 7/3 radians. Find [L)].
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Example. Find a matrix A € M;5(R) such that A =T [D ?
Solution. We dord Ywie o "woe o' e mbeuo.
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