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C\ar'\'ﬁca"';on from last time:

I‘c A s aa nxn  motrix, Heen He Characters tie ,oo/)mom:a(
o'(': PY hag Jearee, n.  its L.‘Jm#—exfmuf' ferm s XM

-\ ] 9
det (A—}\I) = det 5 '-X._. ' :{

22

This  meass hat A has ot rost p distiact C"J&wo./«les.
Morf, sfgd(.'cal[” He alJe.km-'c mllif'icﬁia of  all e:‘j@\ua{aes oF A

add vp + af mest n.
k:{' Coulot be \e.qg'

E G, ,0,'. O 'l
Kdmp A:[’ DJ
N -
Jd(A-NT) = det [l _;]-, "Ll =0

No (repl) effJ enyaluves

__-—Ckaf\ﬁ‘ g
DOT PROD\)CT‘ A calcolation fwo,vi,j two  yectus i &“

u, W
1€ ﬁ:[“‘] oad T\’I=‘}z], ther UV is a nvmber, computed

Ua Va

u‘?’ = ulV| -+ uz'\,z + R u"‘\ln .
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Linear Algebra — Day 30
MATH 220

For Problems 1 and 2, let u= B] and v = [_51]

1. Compute u-v and v - u. How do your results compare?

32 E’*] : [5‘] = 3() ~4(s)- 17 Jiis [;] 1]+ w06y 500 17

dot product 1S Gamotetive
2. (a) Plot vector u on a coordinate plane and find its@o the same for v. <3 Notation: The length
S~ or (\ﬂbrM o of a vector u is denoted

| 4\y ||uH

>

j ”U\“ = J3*+q* = §
3 s. Nalf= Jae= 26

(b) Compute the dot product u - u.
P . |
Wi 33+ 4Y4=-28
(¢c) How are your answers in parts (a) and (b) related?

” &”1= (—ifd ’Fbr all vectors T

a

(d) Now draw a random vector x = [b} . Can you express the length of x using the dot product?

2l = (73
XI| = (XX
2
3. Find the vector w with the following properties: leagth £ w Sll= | (Ve (S o HINT: 1f 2 vector had
=1 & f% a length of 3 and you
e the length of wis 1, and W= —‘—‘r..f/ = = T wanted to make it have
’ 26 S =| EAN length 1 but not change
e w is in the same direction as v.< & 26 T 76 the directic_>n7, what would
1 2 3 5 . =\‘_%—=ﬁ=1 you do to it?
4. Leo: I just love these two matrices: A= {4 5 6

and B=|d f

Cleo: Let’s multiply A and B together!

Leo: You're way too enthusiastic about this. But OK. Here it is:

a+2d+39g b+2e+3h c+2f+30
AB = [4a+5d+6g 4b+5e+6h 4c+5f + 6i
Ta+8d+9g [TOREBEREON 7c+ 8f +9i

Cleo: OH WOW...there are dot products everywhere!

Group chat: Discuss Cleo’s observation. In general, how can dot products be used to find the
entry in the ith row and jth column of a matrix product AB?

The em‘ry in 129 1, cofum\') «F AR s

(rw i of A) o (columa | ot 3)
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2 -2
5. Now let u = L] and v = {4}

(a) Plot vectors u and v and verify geometrically that they are perpendicular to each other.

| d\y

(b) Compute the dot product u - v.

-

hv=0

(c) Plot a few more vectors that are perpendicular to u. Geometrically, what does the collection
of all vectors that are perpendicular to u look like?

(d) Suppose w is any vector that is perpendicular to u. What can you say about the dot product
u - w? Explain your reasoning.

k«'> Most  be zem‘.

1
6. Let H be the collection of all vectors x in R3 such that (2| -x =0. < That is, H is all the
3 vectors that are
orthogonal
1
—4 l -4 (perpendicular) to |:2:| .
(a) Verify that the vector | 5 | isin H. 2|, s ) 3
-2 3 iy
—4 1
(b) True or False: | 5 | is actually-o any multiple of |2].
-2 3
(¢) Geometrically, what does H look like? Flmb -H,NJL He o,-.‘d\\n < HINT: Use your finger
1
to represent [2|. What
T 3
(d) How must 21, x2, 23 be related so that x = |xo| isin H? “shape” is created by all
the vectors that are
T3 orthogonal to your
| -~ finger?
2[eX = 1_9(|+2)<2+3/X3=o
3
7. Try repeating the previous problem, but now let H consist of all vectors in R? that are orthogonal
4
to bothu= 2| and v= [5]. < Give TWO
3 6 descriptions: geometric

and as a span.

See next pqe |
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%, ! T
veC'{'DF ?=[XL] IS Perf)el\d;cUlar 'f’b L_)ﬁﬂ‘ ﬁ:[g] and \):[65:’

X3

' ond Of\‘/ W = %+ 20,4 % =0
and. Vg = Y% +S5x,+6x:= 0.

O

Thot is, we need fo sole +he system:
X+ 2-Xz + X3 =0
q'X\ +SX'L *6?(3'-'0

0] cref [| 0 -
>
O o\ 2
So we Y\QQA (X|=- ’X} allo‘ IX?.=-ZX3/
\A?H\ %3 Qree.

(
In. other .uords, . Xz [- :(7(3'

A\ﬂmed‘d Mafrix" | 2 3 o)
T 5 6 0

Se  H = span (E])/ which s a  line in [R3'
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