MATH 220
10 March 2025

Commert  obost  solution sefs and georetry:
o Tf 4 wlotion set has exaol'}« we  free  yartable,
Hen it s ges neiv"ca/ﬁr a line.

>

= -
o T a  coletlon Sof  hes exaUH/ tao  free var.ables,

then o4 S a Plane.

‘Mbrfa Mo,. ’i'k)o (ree. w.r.‘alo’e.s? ldyfa‘)ollm&
o No  free varables: 4 single point

COMPOLITIONS OF LINEAR TRANSFORMAT/IONS
Let £ 2nd j be furchions.

<£oj>(x>: F(ﬁ&» s the C.M_}a ofF £ Nj
bmws'- do j/ Hoo do £

Example’ €0 = and 3(2()- 3x -1,
Hen (\C OJ\(x) = -F(g(x)) : £(3x—1) = \(—3;’1
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ml
'b‘ Linear Algebra — Day 14

T& R — \Q MATH 220

11 1 -1 0 2 -1
1. Suppose A= [2 0 3] and B=|[0 1 0 1.
1 2 -2 3

Let T4 and T be the linear transformation given by multiplication by A and B respectively.
(a) Does Tp o T4 even make sense? }\J D < That is, is it possible
to perform T'4 first,

. . immediately followed by
If yes, the domain of Tg 0 T4 is and the codomainis Tg?

y Ty 2T
(b) Does T4 o Ts even make sense? Yes ]E —2, ,E & }‘Rl <Y That is, is it possible

to perform T'p first,
immediately followed by

y
If yes, the domain of T4 o Tg is ,R and the codomain is R Ta?

(¢) You should have concluded that T4 o T is the one that makes sense. Find th

performs the transformation T4 o T'g. < Hint: what happens

to the “e” vectors?
I I
o -l 0 z | 0 _
{5 1] ([ 1)) w(E)-Redlly)-
? 0
)= (L Mé il
(d) Compute AB. What do you notice?
A
-l o 2 |
Ag O I o \ = O 3 O 2
2 O 3 -t ?

Uf)fer ','Plaﬂj vlar Mo l-r.ces
2. Felix: I need to multiply 0 times

Ava: You will get a 3 x 3 matrix with at least entrles that are 0.

Group chat: What is Ava talking about? Compute the matrix product to see if Ava is correct.

2 2 Y2 -1 & (4 2¢ P(‘DJod‘ of yppe f‘r.‘mjolor

O -l 2\||o 2 © 62 I
o o | O © ¢ 0o Y

et

Matrices S always

VPP +r.‘mJo lar.

3. Milo: Matrix multiplication is hard!

D IQJ oI\al Matrices !

I
=]
o,
o
o

Chloe: Sometimes it’s not! Try multiplying the matrices

Group chat: What do you think Chloe means?

2z o0 D O 'ado.
o -1 O S of = Lé _03 8 Prodoct ot J'“J vol
S O ) O y 0 o d Ma'H.'(e_s 'S J N \70/‘0" !

Group chat: What other examples of matrices can you think of that are easy to multiply?
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We dida't 3(’.“' ‘l‘bﬂ‘f n c_laJS/ but here 1s Yhe golotion:
4. Compute the matrix product:

1 0 0f (2 0 -1 2 0 -1
01013 1 4|=[3 1 4
3 0 1|11 5 4 2 S 1
Milo: You just did an elementary row operation!
Group chat: What is Milo talking about?

\ 2 © -
let E= [o' °] and A=[3 ! HJ- The  prodsct EA s Hhe

1 s 4

Same  as app |, :"J dhe, e_m,‘,.},,/ raw opoa*.'m 3R| + 23 —> R3 o A.
Chloe: Did you know that every elementary row operation is really matrix multiplication in
disguise?
Group chat: What is Chloe talking about? Can you explain how each of the three types of

elementary row operations can be performed by multiplying matrices?

T PU@’"‘\ an e’%mfaﬁ/ res orwf-’m on  malrix A/ Co.r«fu{'e, o Pﬂ/dc"‘ EA/
whett £ has a Fore lLke ore of e Following:

l 00D © | oD D 1000
ole o b O10 Dloo
oo k o 0 | Oo LO1O
(7 cee C oD | N
moltiplies a sia le, Swaps two C .
ro'; & k ! rows adds k tmes one rdw

° )
5. Can you find each of the mystery matrices? to amthe ro
Feel free

by w50 [ YR -
We will retumn

4 this idea

next  time ! " [4 5] [7 7}:[1 0}
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