Linear Algebra MAT313 Fall 2022
Professor Sormani

Review for the Final

A short video to see what this review is about.
The Final has two 25 minute parts.

It is very challenging

but is only 20% of your course grade

so do not worry too much.

Part | is about Linear Maps
(Lessons 27-28) 60%

Part Il is about Vector Spaces and Diagonalization
(Lessons 24 and 26) 40%

A short video to see what this review is about.

You may glance over this sample before reviewing:


https://sites.google.com/site/professorsormani/home/teaching/linalg-22
https://sites.google.com/site/professorsormani/home
https://youtu.be/C-iYST7FU7Y
https://youtu.be/C-iYST7FU7Y
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Later you can practice two sample Part | and two sample Part Il and read the solutions or
watch videos explaining the solutions.

First some key pages from key lessons for our review:

Review Lesson 3 and 5: Row Reduction to Reduced Echelon Form
You will do this for a matrix which is very easy to reduce if you follow the rules of row
reduction reviewed here.


https://docs.google.com/document/d/1Yqrxa2w2xcqmbGfNVbiKCaGbwnc7jT_PItvVgxL8zE8/edit
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Lesson 7 a matrix times a vector:



313F22-Lesson?

B'Y/ Q9 & 08BN
NeEm matriX  (withewt the column Aclb

~Em M"l‘f’
N rows
wnd o coluwins

“l|y| "'ql,s l e L)

< 8 Unear Algebra

D', 0P ROE ® I

Axm matrix  (without the column 44}

Allx|+ qn-‘“z" AL

1213 AM Wed Sep 2
<Em M Linear Algebra R
0 Linear Algebra ([

a' oL & o e Fs
Enample

d”'zi)
(5%
= lx+27+32
T (4xeBy+Ta
EKQMPLC

(&)=

2412 _("0)
il A 1

XBEM Linear Algebra

n l’“l\
AaaMit Ay Xgh oot

z;ald 5:-“' -ﬁa-— ;:.IJ"Q

or as an mﬁne-.hi mateix

’

a'l O & O u e E=
Classwork

)0 (1390

s T s in answe? isub

o pow

\ lx"flv"OQ

2eolunas A Rnéucr-

2095 m[gﬁ} ‘blnRL
G lq%b*ﬁa
OatlbeOc -

- Gat Obtle



313F22-Lesson? N X l

Part T
Spact
Tk N“_“ F ;
: - Lra ke

_&f_ﬂ T,ne nw" S’PG.C-C 6{?
a matrix A s the
set a? veetors

-
3z | Az-83
Q- Ay K= =0

:2-)_(‘ l Ay wyt =42y k0=
D‘"‘Ix'*—-n*q,‘.quﬂ [v)

Solutton oF the homogeness
ii Sysbem that c,m*;:'ﬁ—

Na 'y © ¢ & © =5
|

glaaoe Gfa M atrix

Linear Algebra

B st
what s Fhe ’_\_,_g_;l_s];q,oc

o0
of As mé??
Selue »gu”
Lt70

7. (%) ¢ =

w =0 iw g
}Uul( Slmce-;[ gj) (a))2

12150 AM Wod S

g8 . [} Linear Algebra

Linear Algebra (1]

D W B K=t

N EX
Ral SP'LGG s} (\GG)

occ0

1251 AM Wed Sep 2

< B M Linear Algebra

Q_O ﬁ(% =) @"‘:r T =*
| 00
g?‘:rlc(z ga) rs
d\do00
ST,
(o) A esle)
-5"0 f; jf:; 5{ ooo o

AP SRt

X o X B8 i} Linear Algebra & Ko

¢ e X B8 t Linear Algebra oo

B0 I & 0B D
Mall Sr'ue of (é?g
o

W::Wﬁ 9‘. ol % H’F
e~ [ant "«"7‘;{“ E

e ] Eeh
bne S Jérm‘

o'l O L& Q0 B i

N wll space of (io(
:[£)

ol
Lte t

2 ) ot
(Lbf Fs"(;f ooa

Eob\e.l en
ade
L&me l;r.;-w\.u‘ x.\. .z -0
2=z G‘rez“ i Y‘

x< -2

2[/) (35 zeﬂ(]
5[} B




Review Lesson 9: proofs with matrix multiplication
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Review Lesson 10: Linear Transformations

You now know Linear Transformations are Linear Maps
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Review Lesson 14: Multiplying Matrices
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Review Lesson 16: Inverses of Matrices
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Review from Lesson 20 and 21: Basis Span Subspaces Null spaces
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Linear Algebra
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Watch Video 313F20-10-5a for the definition and then Video 313F20-10-5b for
classwork and hw hints:

/Jnear /7 Inele’)endervl: Vectors

-
Defn: A coliect con .,]r vectors, v R,

is linearly independent f

K

b~ 4 = —‘ 0
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Combination

=3
- 5
LF T 2,020
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S ) 3) (3

( 4 2N [;\[nl("
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T



313F22-Lesson20

|[Er—.
@a o g & Q

Lesson 0 2t
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Part Il Finding a basis using pivot columns (required)
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Review Lesson 11: Eigenvalues and Eigenvectors
Review Lesson 23: Eigenspaces
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Given a spuare Ann motrix A

v is an en‘auue:ﬁw of A with e(scnual-«(j

vector number
in R®

T cannct bethe B uectan,

A can be zero.
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[Theorem) Suppose A ¢ R™"

has AT =17 for =l ton
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Ho% ) Use the power method
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Part1 Finding eigenvalues using the characteristic polynomial
Watch Playlist 313F22-23-1-1t09

Todoy's Topics
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AR AT

Ahore $20 | bit AEIR | [cvin €)
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([A—QT] [53 has @ sobdton set
with acnzerp yectors.
20f 878 This harfmns when A-AT ¢s SMSu[aI‘,
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Classwork: T find dot of an nxn matrix
Use det (A-AT)-0 Methad o f Minors
¢ o
4o find the i s er g i
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det (A z:r) det (( .’i"? (:':‘i". ] r:-::x
L1a matrix
a2y o | t 0
= oet o (I—» | l notice +his ¢‘+
1 1 e ° yust Hre matrix
Lo 6y At =

2:50 AM
< B8 AN M

B O L&

Sun Nov 13

det {A-QI) = det ({‘1"

' ]
! ]

((«-‘.\\ o |
= olet o (A |

"]

Take +he det h‘l‘r\J

)
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Part Il Finding eigenspaces and eigenvectors for each eigenvalue
You may wish to do this on a different day.
Watch Playlist 313F22-23-2-1to3

DGF'\’ Given an nxn mateix A
A real or complex aumber A e an uﬁ""'\“c A
if there s @ nonzera vechor ¥ such that
Av=2A%v
Any such vector @ i an =-‘5u~0¢°ﬁ"‘-
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2 . h '
Find the eigenspace for 23 of A =(i :" “r')
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HWT above is very long. So it counts as HW7 and HW8. Here’s the solution
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5
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So we need to find a diagonal matrix D and a matrix P such that:
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Next the matrix P is made out of the eigenvectors and the diagonal matrix D is
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Note the first column of P is the eigenvector in green corresponding to the first
eigenvalue in D also in green. The second column of P is the eigenvector in
black corresponding to the second eigenvalue in D also in black. The third
column of P is the eigenvector in purple corresponding to the third eigenvalue
in D also in purple. The corresponding eigenvalues are put on the diagonal of
D in the same order as their eigenvectors. This is explained in this video.




In particular, if you have a diagonalized matrix, you know its eigenvalues from D and the
eigenspaces can be found using the columns of P that correspond to each eigenvalue.
The span of the corresponding columns will be the eigenspace.

Finally we have the Spectral Theorem which involves special orthonormal eigenvectors
to create an orthogonal matrix P. A matrix P is Orthogonal if its inverse is equal to its
transpose which happens when the columns are orthonormal.
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Two samples are included for each part for you to practice after reviewing:
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