Linear Algebra MAT313 Spring 2024
Professor Sormani
Lesson 1 Linear Systems and Vectors

Carefully take notes on pencil and graph paper while watching the lesson videos. Pause
the lesson to try classwork before watching the solutions video going over that
classwork. If you work with any classmates, be sure to write their names on the
problems you completed together.

Next take photos of your notes and completed classwork and a selfie taken holding up
the first page of your work. Copy and paste the photos into a googledoc (not a pdf) with
the name:

MAT313S24-lesson1-lastname-firstname

and share editing of that doc with me: sormanic@gmail.com. You can use your Lehman
id and hand instead of your face in your selfie.

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

Before the deadline, you will also complete your homework and add photos of your
homework at the end of the same doc then share editing of that doc with me again:
sormanic@gmail.com.

After the deadline, | will send feedback on your notes, classwork, and homework and
then you will have the opportunity to resubmit (if necessary) adding missing work and
correcting errors. After this lesson’s notes, classwork and homework are completed
correctly, then you may continue to the next lesson. After Lessons 1-3 are completed
correctly, then you may take Quiz 1.
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Linear Algebra Welcome Video Playlist
(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. There are 10 HW problems. Usually a lesson including homework
will take 6 hours.


https://sites.google.com/site/professorsormani/home/teaching/linalg-s24
https://sites.google.com/site/professorsormani/home
mailto:sormanic@gmail.com
mailto:sormanic@gmail.com
mailto:sormanic@gmail.com
https://youtube.com/playlist?list=PLRHpZu30FKOXBXu2tKoFJaCZj_MJh-gRm
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This lesson has two parts
and each part has its own playlist:

Part I: Linear Systems
Part Il Vectors

Part I: Linear Systems

Lesson 1 Playlist 313S23-L1-P1 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:

We begin with Linear Equations


https://youtube.com/playlist?list=PLRHpZu30FKOWSbx_xCUCAXMTyT1krTHTN

EKGMPIGS O‘p Ll'n.eou‘ EZu.q.{‘t'gns
© xyd @ry-t @ry=5 021278

Y Y b y

one ezuu:sh'on
teo © variables : | x and

SraFk the solution € exch a)F thes @

basic
Y =4 -x (al:aﬁra) slo[:e =-|
¥y =X =4 Y r'n{ercer"‘ il

H E_._(,,_)“l( r:_g_‘}'msf

yemxtb cais in
Chiscourse
because 1 eloe s
not cocrk «ith
vaore variables

gpmf\ﬁ L’\) pfhi\'l«\j
tes o otnts on the ]rv\e

A aad Jr\qwt‘V\J tHhe \ne Leteeen Hue o

EXO.M/DICS O‘F ll'nea.r' EZ""-‘"-{"'O'!S
® x+y=‘-f @x—y'—'% @K*7=8 @2“97:%

N i : y
GEAN_ G

\ x | A % x
i £R3 Th snLu‘h'oh
one ezuaﬁm\ (‘““ ¥ b_Y =i J S Tes iAe da

teo © vartablesi:ix aad te plane.

Y

8!‘3?‘\ t"\? .Eoll-d""fbn 'é‘a c-au:-‘\ o?{: ekes-ﬂ

O x+y=L‘ Solue 'fqu];}\{ca“x/ (Krovs_ i1 qlg,\e\

- o+y=Y4 C(asswor‘/: J

~ ~ H
Vsl + 0= USE’ %"S me o
-—LO x+o=4 Vo BRBARRRRN PN R L) @ =) (Cf;

o|x

= s



ExaMf‘l.'S O‘F Ll'nea-_r | Ezuaa.ft'ons
@ xy=4 @x-y=% @x7y=8 02x+2y=%

7 Y
‘M ()
| INGE % )

5
Ne)‘+ SO[" 5 S)/s 7Lem_§ x=4 paints

o]C [/ Aear czm{’/an 3.




EKQM,.:]ES of Lineor Ezuqf-"ans
O xy=4 @x-y=4 (x*y=8 @ 2x+2y=%

Y b2
(;Sl\m-m

Y 7 an
/ (a\ F(\Wi\m ’“‘;rf‘aﬂ
i Gl ® T “ * o .
| = B E
EXO-.MF[&; O'F Sy.s'a('eMs 07[] L,‘,,_ea,,p EZ q_q—l-po,\ g
@ x"’)’ Lf AN D —y =2 Lf :iyij F':f.v\.(J ,ppr'k'r's
Solwtions to both ezma‘i"fol\s fhad lie on

[m 2
Xty = 4 x-y=4 bof h es
i R

7C[CC!( x=4 7-0 sclues fhe _‘.‘ysfrl-'p 2(,) (.‘.S
4+0=4 T 4-0=4 " H

[auset s,qt,w(y

So(ue

xtys E no solution /ﬁ
x+y=%8
X are chllf’ _,? QMP+7 sf+

Never meat

Pﬂ_u_g‘?

(/ +S°(u€l

"7 ><+7 =4  AND 2)41—27 g e

pan
key =4 x*z =Y
y =H=% zr e ‘ '
YR i \
. A l
w{/ Lo
s {

Potice 2x .,.2 L i s“"“ E(;>: (‘*)S)‘SI“IRZ

i(/é”"k e cies by )iy &= 22§
B
K+7 iy ho}
BT R R L
malves bethees 8 8 e
A




@ X+2y=8 AaND x-2y =

@ )(+27:% AN D Zx-r—‘fy;.-/é s

0 [;;az.:s e

@ x+ 2y =§ AND 2x* %y =0

@ x+2y:8’ AND x—ly:O SO'].&-'-I\OC'\S

ler

Tl

@X‘*'-é' = AAID Zx-r—‘f7.-:/5

— 2 Py |
X +27 It 9 ;"1’, 81\ Same )l’AQ S[q-h\oﬂ

\ Set

~

2nt Sy =0
2y=8-%
arallel ) (i b
lLines

Yy= O6-2x
Y ";—:x =‘{¥
20+‘\‘r—:5 ) Zx ‘f Same —-.
x=r2 gloPr*?

r IG\‘*"”O

only one pein

8 [t'w\.e

S5 ()] R

)(1*27 &
& -
L‘-

wou

-X
=
z %

2y
7

Solabion Set = B

re solutron




X- ch'n[ll[an 0]0 FEREEHEEY) ERLALEStdPeEad 52‘49‘__6[0”

a /fncar egma‘h‘gn tolth  tevo ua_r*;‘a-.é[e L
(RARSH TV coefficieats
)
~Z X "’L’\/ =C cohere ajLJc are qiven rm.fnumloefs
o)
X

€ Gtt\.cI le oure ur\k-\ow/\ uar-;\qloles

the  solation 5 alcoays o line.
L\)J‘)LL Hiree umra'ab leg: CDCFE‘G"‘AR
ax+b\/ +cz:d wShere a,b,c, U:;S’uew

SSERREAL Xy, B ore wnknowo

wt-'/r[

So{m'f‘!bn geTL ps et r[ﬂli/l( d,[scf;fscs‘
mo
(ater

m Vro._f\c‘o\.chlé’s
with m uery large.

lin ey gzw?"z'oy, ity m Uarf'm/o/PS
ER Xm Are unlrnoaon vam’aloles
exch has o C@eﬁ:fcienf Rl A R

A%, +a5 %, + 83Xz +aes F A, x, zd

coe ace afuen a,a, .. Qméman‘ideﬂ?
’QZ‘!\J XI AT 'X“’\ f‘/‘ rR

X'y
Sum noJ‘a‘Hor\? X, HEsS —,L
} e (R m - Lecrtor

X




d= IO

SRRl
7

Remrite Z kza2t X HE] %5443 L:éﬁzs(’_p ffqés{i\;c

Selution:

@ . aye b
X | = 8
"3 7 ol' lO
Re worite i "o{ LS these ual«es’
=) \) L) \j an.:LGt’\Bf/LT r ‘Fﬂ,Lﬁp
S lution: S A
5 a X, + o, X, + Qj/, L Y sagen
top at B Fop of the sum
5 f = i

Risdias LEPElln Cke
=

x3 | | €
A4 g

I:r'f\el +he valwe Q-FCJ
4
J:ZOJKJ soLwHorxc; ‘n nstes



@ (;’é),(‘-z() Q[:l szg Q3:S a(_f‘::?-
x3 | |€6
X4 g

Fload  Hhe lualee Q-FQ/
4
C:I';LDO:‘JKJ 50LWH07\9 ‘A m¢+'eS

-’[’P\Z La@orf DJ— Pt “'\‘
loal,(c'zj co Lu’.{—rja

SN P AT azee:

@ (fﬁ):(?f‘) a,= | grEs q3:5 qqszil

g Fr'f\al +he uvalwe o’)CCJ

% 4
3 i35  nannananty B3 dnsTanin Y RdRal
C‘HZO‘)X\J _szadxd "le|+ az)(1+a3x3-+ “f_}x"-f

— J

o w34+ 5ibi+ T8 (stop <

= e e = 14 +Ch=la @




De{:n-_ ‘q Sys+em O‘F 2 /f'ne,ar* ezua‘:‘“t‘ans

coith  m unknowon variables

X [z ammEm, i HH e mﬁbr)l
S Nk e G‘)mxmuc[l t—l Z

0\2‘, X, +O¢2\1 Koy q27m XA..:OJZ ~ cgcationd

anlxl+qnzxz+ FIPREEY ‘f‘o‘n’”‘ XM: C/f) QZ&L&f‘I‘O)\n

T
Can 0'-{50 teg e S qo+0l+fo/;

a5 X sl e




Rewsrite the

esi'th ¥
‘?(?_: 7’

X_S::Z

:9 Q -_—,é CIL:TI]

L
Qem —_,’_D_Q,X f::[ 1@#("‘2
L).—

JOoz,usq == 4"7

pause + I

X
S TR R S S’Dll

'x+2y+ 320

L{X—* Sy'*l‘ é%::”



e dyi= o]
@Remm""e the 5)/s+erv\ Qx—f-{y:O
X |+ M= >

(73 Sf‘f\'j S tnan ﬂo?’ﬁ‘!'/"om

and tell| des the UGLJ"‘" OJF E“OL QOJ )CIC;I

wse sum notatlon

QA . X :J

LUJ ¢

i

coe%[fm‘@f"{S 'Ccr c=l to

-

i ezm%ﬁ‘on
N variable x;

/9%(/‘-.5(’ il SO(\J‘O

e
@ Recorite the syvaerv\ 2x -4y = O /
Y4

(w3 Si.r’n\oS Swnr  notation

ano{ ‘é&“ ws {’LG UCAJL&? o;p ca—o)‘\

wse sum notation

m
S |

a(ij )CJ(/ 1XJ

coe fQéE'I\{S

A
2
(N equation

JH‘ varia b le x5

OL‘-?.:)XJ :Ji ‘Cor‘ c= 1 tolry

2 be cause wwe have pi=2 variablfs )("'.2:)( Xzzy

< 7/

2 Qd-k-:e[(: for £=] o n=73

-~ J ‘-) ['Lcwe B e ma]l'/a'ﬂ“:
\J—] [;e(cpchP Pad Z

€7aation c=| «,=5 A, =2 AIE'[O

ezu@fﬁm =@ = 2 qZ:’—:—L{ c/l:O

Sguation (23 =]  Qy.:] =98
/!

Bechuse| X=].X



If you wish you can do the first five homework problems now and do Part Il another day.
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Part Il Vectors
Watch Playlist 313S23-L1-P2.



https://youtube.com/playlist?list=PLRHpZu30FKOVyiNqdOQGirsSRs24v61VU
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For more about vector addition and scalar multiplication, see Additional
Resources at the end of this.lesson
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Check to verify that you have watched all the videos in both playlists before doing your
homework.

Additional Resources:

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

Lines for Linear Al ra vi ndn

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

Do not continue to the next lesson until | have checked this work and given feedback.
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Extra work if this lesson was not too difficult for you:
Read Beezer Preliminaries on Complex numbers and then practice at IXL
and then do the following 5 problems:

Find (2-3)+(445¢)+
(2+5c)-(5-20)+
(2-3.)(4+50)=
(2+3)(2-3)=

2+3¢
4 +5¢

Submit this in your Lesson 1 googledoc at well. If this lesson was difficult for you then
you may do this later in the course. We will only need complex numbers later.


http://linear.ups.edu/fcla/chapter-P.html
https://www.ixl.com/math/algebra-2/add-subtract-multiply-and-divide-complex-numbers
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