Linear Algebra MAT313 Fall 2022
Professor Sormani

Lesson 1 Linear Systems and Vectors

Please be sure to mark down the date and time that you start this lesson. Carefully take
notes on pencil and paper while watching the lesson videos. Pause the lesson to try
classwork before watching the video going over that classwork. If you work with any
classmates, be sure to write their names on the problems you completed together.
Please wear masks when meeting with classmates even if you meet off campus.

You will cut and paste the photos of your notes and completed classwork and a selfie
taken holding up the first page of your work in a googledoc entitled:

MAT313F22-lesson1-lastname-firstname

and share editing of that document with me sormanic@gmail.com. You will also include
your homework and any corrections to your homework in this doc.

If you have a question, type QUESTION in your googledoc next to the point in your notes
that has a question and email me with the subject MAT313 QUESTION. | will answer your
question by inserting a photo into your googledoc or making an extra video.

kkkkkkkkkkkkkkkkkkkkkk

Linear Algebra Welcome Video
(if you have not watched it yet, please watch it now)

The videos and classwork today will take more than two hours but the homework is
shorter than usual.

Lesson 1 Playlist 313F21-1 with 12 videos and 20 classwork problems. If you wish you
may first watch the videos about linear systems and take a break before watching the

videos about vectors.

Class notes including solutions to classwork followed by homework:


https://sites.google.com/site/professorsormani/home/teaching/linalg-22
https://sites.google.com/site/professorsormani/home
mailto:sormanic@gmail.com
https://youtu.be/Mj-8H2QN3sY
https://youtube.com/playlist?list=PLRHpZu30FKOUk0WWu2ajFUjCqXf6-etiP

1:59 PM Thu Aug 5 @ o= @ 98%mm)

Linear Algebra 0 v

C & & QO ®BH @ &
Exo.m/ales O'F L;'Aea.r Ezuq{w‘ons
O x+ty=H4 @ x-y=*4 (®x+y=8 (@ 2x+2y=%

Y Y y y

one eguation
€t © ua.r-c'a,L[es CHHHC a/\e‘ y

graPk the so‘rwf’l\dn <o exch O’F thes @

basic
v =Y -x (alsegf‘a) Sloiae ="
y___._x +4 ¥ ,‘nfctcer*‘;q
i il notase
>”M>€+B s {:‘61.('5 i”n
Ch(scourse
because f doe s
not cocek with
wore variables




2:03PM Thu Aug 5 @) = @ 97% wm)

Linear Algebra 0 v

Scratchwork X Linear Algebra O

O & & O ®a & &

EXOMF‘eS O‘F La'neou.r EZuqft'ons
@ xy=4 @=xy=1 @ry=% @2x+12y°6

Y Y Y b
l x | x :

; ‘ o Tihe solution
one ez.,\.o\ﬁon ax t+ Lj -® J ;es o line in

teo © Uadiables s x| and the plane.

8raf>k the solution € e=xch al(: thes @

Solue iqurl«u'ca“\/ (Rrovs k4115 o [t e\

x+0=4 OUse fthis metho

L'
== o+y=Y Classwerk
o / d
410 i @

‘60 St‘qr)"‘ @)@J
Pl d aad db poe



@ Xy =4 X
@/3_‘)‘1— (o
y =" “t Oé—./ﬂ) X;qu



2:11PM Thu Aug 5

Linear Algebra 0 v

Scratchwork X Linear Algebra O

K & & O ® m S
Exomlo‘es OF l;'near EZ"‘“’[""O"S
C‘) X-})/‘_‘ "f @ ;(-7:“[’ @x-i’y:g @2x+ 27_—,%

Y

%

a7 ey |

@ Kf')(:'g

(ory-8 )
RS

/Ue)ch SO("@ Q/ys‘vlemg

O]C [/‘ﬂea,/‘ CZ""O\%/‘O/\S,




Exo.m/oles o{: Lp’near Ezu.qu'ons
Cl) x.,,y;:‘-f @x-y:‘-f' @x+7:8 @2x+27=8

4 Y Y
AL L,re
<‘;$l\(;\=m / (h\ ‘\(’\ ’”aat'
x x Al
Bl Lt

EXOLMF[eS O‘F Sy.S"’GMS o-,f Linear EZO{.O«.‘H‘OAS

* e

@ X+ Y n - v =

¥-= N D y Lf __L’ Frnd o"‘vl'S

solations to Boﬁ\ eZua‘)l’lol\S _¢-[ +‘\a4,>l
e on
Xty = L’ X-y= L{ ba‘[‘k tnes .
1d aeE

2 ST
e (6
_ 8t

C‘ﬁe I( x=4 ?’—C) solues fhe stem™m 725 n
F q4+0 =4 AT 4-0=4 \/s?' o :‘:"MZ())'(:)E



+y=4 ue+ ([
(© x+y=4 baup x+y=€ [f+5=8 FRgie g
2 )(+7:L[ Ao SQ[\A“'I‘OI\ ﬁ

qu:? —’?

% are Par-"c ’ QM’)’}Y Se+

Never mec{-

O s €

/ ,(,So("‘el

'7 X+7 =4  AND 2x f'27 g

xey =1 2><+2 =Y
y = ==

a8 27 8-2x
ysH-¥
x L tal

hawe aty
\;. (ue N

A |0
Mnalispreet R
potice  Zx+2y= - f(x (4 W“ Z

ic Siuide so% sides by 2 xey=Y = 22§
B
R 7 "f bo}
by Rl e
;tz;m/v both sides by € OZ\A,,,JY of
X




B x+2,-8 ano el T

o 2(—[—27—'7% AN D Zx't"]l7;7/é &WSM

@ x+2Zy =05 AND PR S

(8 xe2y=8 w0 127z 0 Solutiens

Solution = J(5)-(13

only one ety

x=4 y=z 2
442.2=4+9:=8%¢
4:2.2=4-4:=07/

@X»+2‘7’3% AN D 27‘+‘f7:/6

b 7N [lV\.e

X+2)’:9 :ZF:&\ w—)i’;‘ Solution \2‘() (‘( '{x)’ XéIR’i

\ set
2208 %
z & -
‘f

Qx‘*CtIy 0

2y=8-%

perallel y=gx Soluabion Set :/@/

tines

Y4y=06-2x%
L bd® rno solutron
L > ')
yerraargk
Same -1
( Capmmy
S 0F' 2

20+‘@ 2x=-¢
x=r2 VY

- 'C\zw-ll o




DC'F;'ALP{[O;« o)ﬁ o Linear 62 um‘é[cy’

a /t"nea.r ezmdl'[‘or\ colHr  tevo uar*c‘ovAIE‘S’.

,\‘/ : Cae-FFl"ct'en‘t'S
|in€ b
—Z X+t y =C tohere GL,LJC Gre J’f"e" sl nambers
2 x

and Xy ewre wnkaoron variables
the 501‘4"’1foh ’s o\.l‘.wazs a line.

coeffre ents
o QX"'b\/ +62=é bél'lef‘e &JB)C, Q"C’,’S[U?M

/// ASEnezar Xy & ore wnknoc
FW( / // S lubian eat sl 4 ula /o;{dll 5\
.
X

- les
el [l have M \/Pj—“t\"-l°
rmore| ge1ef 1\7 ittt bl with m very large.

¢

;,\))'H. Hiree + Uocrroblles:

pegi’\ a linear eZwawL/on LA o variables

X X‘Z.) XS - ° o

each has a C@eﬁjt‘cienf A 1iin /R

A%, + A3 %y + OgXg +as F Ay x, =l

Xm Qre unlrnooon varfaueS

Loe adle afuer\ qv)qz QMG maaldeil?
Q}/\J X| et XVV\ "/\ ’7‘2

X
SMM no‘)‘a‘(’COf\T )Q m

! € /72 m:T VCc‘/‘oP
m

> ax =d Ko

a4




d= 1O

these ua(qe‘S:
C[«eclv t'-‘(: frue or 'F’”‘gf



@ (:{):(;) GO c‘a:é

%3 7 d= 1O

Re corite e x :o( St these ua(qéS
Z 3 and check 7 E:;Lﬁf’

So l%_l'l‘an: a X +oa X, + X :0/ b Swu i
S G e S 7,,o+a+roto

e
54‘,1) SER1iR, ¢ '('o/; of the sum
?

25 e iPerp Olge
=

Gigd /8 g a=ll @,23 2,28 ay=7
(5)-;

F(,-\J ',/A.e ual’-le Q‘Pd
J=Z°:‘)KJ' solutiong [n  netes

SOt Tron TR

(@ e iEE 3) a5l a5 8 e S Q‘-fs?"
x3 || € : i [ -,Co/
X4 g [:(/\J hle lualwel o

q
A:ZO\; X\) = Za‘) ij = a'Xl“” &z)<7_+ a}XB-} qHXH

T= S Eaidl

t }2 w34+ 5+ T8 (stop '

=T 2o+ S 6 e R S8 = (010 (d=100]



5:02 PM Thu Aug 5 7T @ 58% @ )

Linear Algebra 0 v

- O KO ® B @ S

De.an, (q SyS‘}'e“'\ O‘F 2 //'ne,a.h efu,cﬂLIbAS

coith  m unknowon variables

tH esusition |
{ 7 1 s o e R c‘,)mXM d‘ tj (4
:J &’_L’ ef“ad'Z\OI\Q

o o

Q21' X +O(2\Z i S + Q2)rv~ X s

- Ho
anlxl+qr\zxz+ e O\I\,M X = dnTezua N n

Con also —use sum notoation

‘—'32 i CJ 'Col‘ gzilitoin
J
J:

9 of 14




5:02 PM Thu Aug 5

®) SCREEN RECORDING

Screen Recording video saved to Photos

@O\,),:( Q

O(ZJ:L‘, —’5

e
0"
N
A
W
u
o~ W
[/
(1
)

Kemrtr‘?"t’ {’Ae
s i'th X =¥

X, = 7’

Xs:‘?

10 of 14



3
7
a. - X :c[
<47 T ! 2 %07 G e Tz =
' 42 ol
I QQ'X’ :Q] 2)/”’ Bzc—_‘[o
;J_ _J \D \-) a 9\%( X‘ -4 qi,z )‘11 -+ Qz‘_bx}: CE
X
Hx+5y4+ bz=I]



5:36 PM Thu Aug 5
< B AQ QN M Linear Algebra 0 v S C X

DO YR OCOET S 000 - - e
t5x+2y = | O
@Reer’e the S)/S’LGM 2x -4y = O
X + 8

I

w Sl‘ﬂj S «unn mo?"a*f'/‘om

ar\o[ fe“ ws ‘H\e Ua!u? ouF ea,c}'\ Cer . OI X

wse Sum no+orHon

coe €‘FZQGQI\-£S
A - -
RN

(" equation
A able x;
J vafla e X,

/Q%(/LS(’ + SO(\J\O



5)"*27;:‘@ /
(D) Rew rite the system |2x-4y =O 174
Ix+ly =3 /

uﬁl\f\j S winn mo%aul"/"om

crd | tell] fee| fhel lialle |of Labh C‘U 5

J
use Sutm no+°L+Fon
“—1
caeqr‘efef\{s ')‘ a; "ol -Cor c= 1 fo lry \
”aj
(" equation

H‘ vartable X;

=T be cawse e have =2 variabkbles )(;E: x‘zzy

. Lo 18 Q[ L
; 3a°J)S: 2 for ¢=[] o n=73

5 be cause we haoe 3 ezu.ayL/on 5
eFaation = | % =5 & = cJLaIO
eZu_qj[bn == 2 qZ‘_L:-ct °/g'~‘o
e?mqﬁ‘ar\ =3 A | = | Qg)z'll QIB K

/!

Rechuse| X=J.X



5:51PM

Thu Aug 5
< B AQ QN M Linear Algebra 0 v S o X

Linear Algebra 0

DY OO OCEBDT 000 — - e

m
\/e c+of‘ S /N \ wF("
X 2 er | ‘
m=2 vector (xz>é R 2 k 2
il
_ X
m =3 vector X‘z G[R% sesn  in ued‘cﬁb" coJchS
Xy
X
Vec+of‘ ):7‘ )= \M
H o
Examf“e ’
(
< ¥
2 )5 IR M 8
7 e IR

have m=1[00,0g0

Lot cot/( 1 L\(‘j/«@r



5:56 PM Thu Aug 5

< 88 Q [n Linear Algebra 0 v

Vec+or‘

Exaw\f(‘?

have = /O)OO'O
or b\r;j/"’f

Loe ot

11 0f 14



5:55 PM Thu Aug 5

< 88 Q [n Linear Algebra 0 v

= < - Vi =
y e IR ) - (;;> Zz

y& ’s the ¢t \\emﬁ"y” o]C vcc‘f‘cf‘?

N\
C°M]> Snent

Add+ion o]ﬁ Vectors !
M
Defnl &;rue,«\ ;2\’ ar\Q‘ ; & [R H\er)

3 “iE) m
§+7: tye Ve IR

12 of 14 3
X0+ Yim



5:56 PM Thu Aug 5

< B AQ QN M Linear Algebra 0 v S X e

X Linear Algebra 0
DY OO O DE DS 000 - e
AJJ(F%(\Gm O‘U Ve c‘}‘or,_s .

M
Defﬂi Gfue,-\ 3<_3 and 7 & ﬁ>\ ﬁ'Aen

NS AN
X+y = etye Ve IR 6

xm+yw\

I
S/M bol

I o (+ O gl [72"[
E o 2+0 | _ ¢
g tlo < c+06 | — 7

12 of 14 ”_? 0 Z+0 ?



5:59 PM Thu Aug 5

< B AQ QN M Linear Algebra 0 v S C X e

Linear Algebra 0

DY OO O DE DS 000 - e
&En_ Scalar le{'L\/leca‘/’l\on o\C Uec+éPS

— ™M
Géuer\ oY vector v~ € [R o./\d

(o4 5cablc4.f‘ f € /R

e Jeqﬁvfne Hee scalar PPOJMC%

v tw, e @L(eS
’é F = _6 (V{‘ = (ila{ -éﬁfe er—fop
\}_m {-'\/M on 6

@ Q\(L’,>:? ﬂmfb\ @—ﬁ(j):? L\
Pﬁ/u_,s@ + “éﬁc/ e [o



6:05 PM Thu Aug 5

< 8 aQ

M Linear Algebra 0 ~ S C X e

B OO R QCEEm T 000 — - e
e ’J'e/\a/hé’ e Sc:a}ou/‘ ‘PY‘OJ""C* (
Vi v Wescnles
L7 -4 [ e / s o
\)-M ‘é‘vm 107 ‘é

~_ >~

O a()-(5-6) | @4 (2)-(3He

Kotice
Samne o[f/*eoﬁah

QX as [ongox

1
|/ e
J: nifude

& i-s M‘@j; )

N

Lf ) [6'\6




6:21PM Thu Aug 5

< 8 Q [ M Linear Algebra 0 v S C X

Linear Algebra 0

DY OO OCEBMT 000 — - e

rV\
S(A—LD 7";\4._(,"}‘;‘0/\ O]C VGO'{'Ofo G‘\Ue"‘ W)"Jén?

— ) J— } -
- =+ D ¢ RT
[V
/Sco\la/‘
) PPocLuC“’

revenrse s
d /rection




6:28 PM Thu Aug 5

<

oo
0o

Q [

Linear Algebra 0 v

s)“(zs by owr ; 5

- (3'>+(ﬂ{g\ by defr of subbcton

[ (,s';+(f"\*> by defo of sealer stk

-z

\

- - . NS =-Y

(7;54-(,2) 197 arithmelic  Cyol o

‘+(—q\ e =3 v c‘{o oLOleZr'IL(‘On
= (ZJr (—Z\) bZ ol ‘FV\ { e Il

=3 (r rn ' (-4 =-3
= '> b\/ arFhaeti o R

TW%H{/@J yw/ 5‘3‘—@/3 5

~



6:28 PM Thu Aug 5
< 8 Q [ M Linear Algebra 0 v o X

Linear Algebra 0

o OO O TT 000 - - e
V

D |
Th igcf V- — w0 LS ajudafq, & U@G%OW
Lshose *65}; s ot the lé/f OFU
and cohose tall s a++%6%%of5y

R
st TR
N U/ :\ 2
—\?-f\) kot 2 0o
IR of
v
>
S
(;)_9 '('7[/)‘A
Vi ehe2
é’gt(ls 0§
vt w
éaﬁa+ﬁer

For more about vector addition and scalar multiplicat
on, see Additional Resources at the end of this.lesson



6:33PM Thu Aug 5
< B AQ QN M Linear Algebra 0 v S o X

Linear Algebra 0

DY OO OCEPIMT 000 - — e

Lines cwritten in Vecdor Notation

,:‘-AA a @rmw(a por a lme '6L\I\ou- h
€wo Foir\*" V= (\"\I \ and R - (w,
w

Vs

"M "M

S D
X=V

Qv

ON’KM



6:36 PM Thu Aug 5
< B AQ QN M Linear Algebra 0 v S C X

Linear Algebra 0

DY OO OCEBmT 000 - — e

L/hes written in Vector Notarion
FH\A a ‘FOPMW(“ Qf (7 lme '6‘-\1\001.3["

Jo (V!
€coo Foir\*" V’:(;I\ and I;;’:(L:,'
v, w
m m

X Is a +7cha\,| Po)'nf on the liny

$-% = £ (3-%)

ON’KM



6:40 PM Thu Aug 5
< B AQ QN M Linear Algebra 0 v S C X

Linear Algebra 0

DY OO OCEBET 000 - — e

L/hes written in Vector Notatrion

Find « -@er{k {%r a line 6[\!*0“3“

C% )
twoo Folhh V= (; 3 and R- “
AV ":’M

~M
) cal ial on the liny
_.\.;;_ X IS a ‘f'ylp)cq, Pe’ o e U

2% =t (3-%)
5= G+f(3ﬁ\lfem§

o dipection
oryin w / os(tion vecton
vectsr (W-VU
s = s
on dhe line where o !

also on the line
as e cﬁal\so +he value
of t coe §f+ dif{erent

(>oin+s X [}/1'43 oA the line



@w‘__”e this [ine in vectonr no+at c;h
X-l-)/: "f uain3 _\?'z(‘-o\) and ;:(g)

Y
Z?'- v f(ﬁ—\?‘ I{;eﬂzg
GEETN 61 = g

direction

- 2)- ()4
iy f(a)= (2] e ()

7

506) Flal +he vectors o O, L=l £==1 €2, F
and £ =+

f51\=[3)+o(fq):(g)+(g) Z(g) pesition®
,0 , Lo (g),»z(_‘“:(g)zw
L= (3)4-(-.\(_‘-‘!‘):('83\

et (3)ee(l) - (3)

P




l[nes Pl /Pg, /Rq and even IRM
3% T+ t(3-3) [¢eR

e

(
P out‘h‘on direction
) 3 y
orks Ia ot.“ dimensions,

m= & 1 = 3
2| in IR m=3 ia R m=4 a.AJ kc‘aker

Cunv\o\'- L’P
C (:J«f'a—wf\
’ L/?ji bu.i'/ we can 52’77/
esar/‘) %e "‘;
EXm,mqale in [er ‘9 T
. 2
Fond e line LL[,\MM\XA =3 |andm= (S
Y &
Solution: ey i yen) ﬁ,ﬁzw L0

< > ~ O / ji B
D} /‘804’/07\ C/D\TJ)“C (lg>_, (Z. ) {i‘ 1 —]]
v [T (5-3 |<[2

¥ 5 $-4 &




Z = 2*] _ [ e }ﬂ
)= (5)01(3)- (502 ) £ ) Setoe
Ktt 4 L[ q..',bt 8
at 422 X| / i 1-2 -
Z -1 - ¥ 4 g
S)=(3)e(2) (35 )= 7 on Hhe line
Xy 4 y+g 12

§@¢ 9[,‘/\(04\ D\@Mgwﬂﬁk r

Linear Algebra Lesson 1 Playlist (12 videos)

How to check you have watched all the videos

Additional Resources at the end of this lesson

Homework:

At the top of your lesson 1 googledoc, write your full name as on the Lehman registration
and also any preferred names or pronouns if you wish. Let me know a little about your
career and education goals. It is fine to mention a few possible directions of interest. It

is always great to have options and to double major or have a minor.

Include photos of your notes and then do the ten homework problems below showing all
work:


https://youtube.com/playlist?list=PLRHpZu30FKOUk0WWu2ajFUjCqXf6-etiP
https://youtu.be/TJfM8PcryHM

713 PM Thu Aug 5

< B AQ N Linear Algebra 0 ~

Linear Algebra O

D' OO EE OCE®HET 000 — — e

[—essor\ / HOMec-oor,\'

@ ﬁeoor”‘&’ the S'YS"(?M 2x+07+52:‘-[

QX*‘(}(+3Z:3
asS o S
X — Y +2=- 5
LS =
A_;qc‘,'jxl)' :‘JL' 'For‘ (:3/'66 a)

J™!
CWith X=X XeTY X3=2

OJL\Q_*{' [S m? C«)[f\q+ 1\5 n(_?
Lhat are the Q(;Uf an d dc?

C'JJ- KJ = Q{L‘ %b‘ (::',{03

with x=x X,=y X3=2 Xy = OO

AL = L.Z (f/\a‘f s J,:, 0123223"' 43:31:?.--)

and a“Jz(‘rU\ (ql)'slnz'z q,’f”z:g_ﬁ_)

‘t
@ Lorite the system S7a,
7o

17 of 19



I 5
@Leé \73:(%) and ;:(?)
i 5

P, S . )

find -V s looo[\/ duca‘l'l’P/"'l\j
eac h S#efa, (see fina) cxﬂmrle]

@@ Fl'Ac[ the (\orwx“la 1Cor ‘{:Le
(tvxe fﬁ»ro«».a \r:( ar\J s [2)

(SCG Classmorl( 20)

@ Plo+ the ]Do)rhfs fHr £=0, ¢= [) _(:._—_')
€= ) and | £3 »%l L) uer—qu\L/
f’L—c_y cere on the liner

@Consfcler y:mx-!-j:
Check that "Vir(g) and ::3-‘-(:\:“3)

cLere on {—Ae line

F:l.r\e' the vector ‘)C()rmwlq ‘_Er %1\9 lfh?.




7:15 PM Thu Aug 5

< B AQ N Linear Algebra 0 ~

Linear Algebra O

D' OO EE OCE®HET 000 — — e

@ Find +he vector —fommulox
1% '{;'{\G l[h? f"\l‘Ou L\

{1

Bepof‘e c[odrxoa @“@

Read Beezer Preliminaries on Complex Links

numbers and then practice at IXL e
beloWw.

@ (2+4)+ (5-30)= €
@ 5(2+4i)="7
@ (q+ EC\ (a-—éds = ?

+ 3¢
’ q - = ? Hln"’ M«‘H'I/D/\/
5+6 ¢ < top and botHorn

[,7, (5- &¢)




Read Beezer Preliminaries on Complex numbers and then practice at IXL before doing
(7)-(10). If you do not have time for this right now, you may do this after Exam 1.

Additional Resources:

Rootmath Linear Algebra Section 1.1: about vector addition and scalar multiplication:
https://lwww.youtube.com/playlist?list=PLA738885C1D6E75A4

Lines for Linear Algebra videos and notes

To submit homework follow the directions at the top of this document.


http://linear.ups.edu/fcla/chapter-P.html
https://www.ixl.com/math/algebra-2/add-subtract-multiply-and-divide-complex-numbers
https://www.youtube.com/playlist?list=PLA738885C1D6E75A4
https://docs.google.com/document/d/12mI1i27h2E2AKyXG_odmPjg_93jEivq2yF8GRe_pEFY/edit?usp=sharing

