Linear Algebra MAT313 Fall 2022
Professor Sormani

Lesson 5 Homogeneous Linear Systems

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-lesson5-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.
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Watch the Playlist 313F21-5-1to9

Once you have completed and submitted the work for this lesson, email Professor
Sormani requesting a sample for Exam 1.


https://sites.google.com/site/professorsormani/home/teaching/linalg-22
https://sites.google.com/site/professorsormani/home
mailto:sormanic@gmail.com
https://youtube.com/playlist?list=PLRHpZu30FKOUn5X2ocbUogPlATRoy4gPQ

6:17 PM  Sun Aug 22

< 8 Q N M Linear Algebra 0 v

B/ QYR CDBED IS 000 - -

LESSOI\ 5
Homoﬁe Nne ows

[ inear gys%é’m S

(44

Z ac:)'x\j’—o gr iclton
o _

<

Vo B LN -~ / ‘ A~ 1 - o Ll



6:18 PM  Sun Aug 22

Linear Algebra 0 ~

< 8 Q A ™
0/ Q9O &E OO D 000 - - e

CtaSSwarL@} Conuef‘t ol dnl| A Men.{'€cl HGL_H\‘F)&
Do Rowo Reduction to Qeelq.cecl fgckelor\Fom,
Solve for leader and write Solution Set
IFf ¢here s one aorree varoble cwrite the

/ I a‘h‘o
Salu.‘hhoyl Se+ asS o }erLP w;-)"lq osanor\ am'.J J“\e n

S;X UOVU"()OVE[ES} X, Xz X3 ng x& X6

:lx,+ $x, + 6>(‘= (o 1 Qx,+ ‘fx,+0)<3+0xﬂ+02<_.’4 6)(650
IX‘+2x2+lX,_,=O 9 1§10 P

cla ad :parze{“ AALTSI N
Y4x,+3Xx,+10x,=0 bt Meb e skl

2x,4qxz+ 2x5=O
| Zxq+ Xs=0

LN mﬁ— Ot:wJ ftec
4 0o o 6o
+
¢
2116 | © O O T)a,u_s VL:76
4 8 0O O b|oO s ol s
214002 0|0 fine) o €™
oo+ oot —ee 5= rtcﬁi w’;’\pgf‘
L_G o o f { a ta | f~ ‘




(Jz o0 ©0° 3|0
Lzl o Il ol ollo [0-9.3 161277
c16-67 T
4 8 0 O O b (O 02370
24 o 0 2 0O0)0°
o ol| Ol gl Il O[O
| ec o 2 ‘o 4
mast Pu'f ze roes wadenr the le"-"le’
u.srnj shkew by leaders rocs /06“9/95‘*/‘/0,
PP [[]2 o o o 3 (o
V2 Racl¥ Akt S CLALA UGN
/o;,—efq—z/o, o o 0 o 2|0
Ry o0 6 @ o 4 |O
are O > e 8 O 2 | o |O
oo | 1 210
L

/Zg‘ne( 2 ~rd leao{er I none sn Yhe seCouf co[u”"”
(2Vld voe L& ‘0[(’ U's ‘prC!)

hone " FHHrd  eco (o v
( 2t vardiable free! )

the leoder in the fourth columa is o /
Sso w € do not need Yo Sml(" b
and aUeﬂady N row T so AL “;‘zgédecl

i ~l -



hEE™"

(eade r
o
&
G
he
s ca_lz&a ”]_l

0
Tk Qoo 0 9000%0 20944,
2] 332ul M ™M ~ 3 .or...l
3 o 4 Non 0 Yras MM o~ <
9 _ 3
U,h 600@@( sz./ 0@@00‘.“0. oODOO@/&
<Y o 3 omOGOoM sl
4& @@ Goo \ hc@@@@@ =}
Yy 00 le@ aooaoO,m 9239 80 Wm
rmM/ OMNMO L%O,N ZooOoonmoeo@a -
~ d ~[0 o g v =y
™ Qo @@@0@
vt Q00can ¥ i I <
4k T : L3
g A K ;
$ ﬁz4 ms Z 3 m A
-+ »%D. : - .6
o N » s
2T . T
1 W 5
"
W, T




=1

Ay = e

il Vi vk
/6 ’9/;+f‘f

——————

\ ¥

chelo

e xt coant Reduced Echelor form

O {’l—a\ ceroes « bdoe ‘H(Ae fea,o[ePS

{4—::,1“/'(“:&\7 it  bottfom (eader
ske 5y (eaders r‘or«)/q_

PlLA T 3Py e oe T ET

Ao A e T 2P 0o ofJ o O |©

£3. =2/ b Py cocoofflo |o
O/oooom &)
C oo 6 O o &)

aleck T ¥ tessler T 1A

secoad leade, 7/[2&514460/
51 of 55 Celnelon

Frm\
Lonle as o Linear System -



LX "'2)(2 :O X(:—ZX?

[ x = O S’Ei:'(’ X'.}:’_O
= o lqufP‘ XS'::G
/[ ; O 2{6:6

Sree uau-fq.ues X =1

RERE

o -2x,

sl [

o= o | ¢ %xs¢R

18] 7
two 72,

Ua_/\l ablfs

Cannct :,or-(‘\v"‘(’ I'n [L*/\,: “Og/\,\,\*



X \ o --ZIX,L 1‘*0?‘}\ _

;(" O +Iz<2 -f-@z(}
X: pin Q +0?<2+IK_3 z x{—)xgeﬁz

X I 8 +0x,+0x3
b O +0Ox,+0x%~

Pésfﬁ‘ah o/t +oo olicectians

X'/ & (7 -2 J &) O

K e ) o

Xy H— 0 |

xig = AT T IHX T 4 P X, XER
X¢ ¢ 0 0

A 6 0 (&



Ola.r" H [36P1“"[/\M'
S*er [: zo.-.#. ‘ — Leaebn}
&— [essons -1
reversible
V6w action

* Scaly
e ske
¢ suitch

Lessen® J
J,u.ce

For™

o sub«
c;arcp“‘ = ’_0 4

— - e lLesson g

wr-(‘l’( on PCFI‘H'GH d:fGCfTG,\s.qum

HEAR \w,f( oo frerer §

K gireCHan -Por fhat -Pfef
Ve rimbl 4
: e\

Sh: 5:

pest ks free ve roable



= ) =77 free Uurl'qbl;’ v s e =
.Jo
6\)‘\2’\ ‘H\( Sy9+em &s l»\o;vescneaus ft\g Pasi-ha—,\ wc“‘arv/;)
I’P a homogeneous syf]Lem AOLS
( ?re? UQ"‘I/\Q.Llf) £

5238 + 4 I %emgzrl;gh
the or"al\n F
.I£ i - £ olo —F/‘e-e Uqr(‘qblej‘) 33'6

s 2 - -
Ex -0 FEla 7S b /s,eeﬂ?j
(& .
directon } el
Aotice et twhen s£=0
tHhem | X=Q
So Y =0 Azr @ T=r=r RKpq = O

UVF 'FE\Q golu‘{_(\d‘f\s

s one

to 5751‘@01/\.
I~F *H/Lere arre Ao 7@‘86 .
Vet N“WUCU +ue or\[y Solv

S ;)\();Q



7:03 PM Sun Aug 22

<
DO E T 000 - - e

B8 Qa N [ﬁ Linear Algebra O ~

(m]m]

Clesscoor Lk @
Soloe and Gorike Solutton jor
r_mo L‘l 2 g O ’—’ bo x [s+ feq,ale/\
£ Tt a /:?)195
O) 2 0 60O
’ ) 6 2 I' O CL\-G!A Cc nee bers
betoco of
L2 0 8 51| O | ok
/5 _9/)‘/0’ m o ¢4 25 |6 2 e
fq )Pgizﬂ O m 2 O 6 (&) Qg}q L /
) O | 2 © 6|06 s i oall
1 o chang bel>o 106
o O o 1 -—9ﬁ~41</2
@O Y [NNe) Bov zr-d
8 =>/37 e e(l] z 0 6/° [eccdel
> G 0 o ole none in 3" ,,luﬂm
g O [ ] e C:f.\’ﬂ et’\

Hhce} lea JE/‘ Fle fhird raw

QBQOO E\EQGN

SO L
= o H T |6
P /33 g; 2 6 | © Zerfid:Jr
lee e
(& l e)
gg@ ol o 2 LZ ?
(-fﬂﬂ [ea"ers““i
ne (N

(/e GLJE’“S' care KI X, d }(Y } (xs 5 -Pec)
ECL\G[o,, 'pdl‘m

C his /S A
che ck -PO "

Redacea/ Echelon Form:' by
aboue boH'or')



7:16 PM Sun Aug 22

< 8 Q [ ﬁ Linear Algebra 0 ~

DO E e E 000 — - e

L@aier
O )<= by row 3

o |

© 6 |@ | beck

@ 1 a a[,o L,)\eol l/
o o g eecceoa,dﬁr
Z\Zg He o[wceal Eche lpn o s

LD ri'te the gslutton Set:
WriYe as a s‘ys‘)‘ew\ + Solue for Hhe | eeders

& Y
i > 0y 2
o @
O

A% M0
&
C
&)

| s s 0%, +¥x3+O0O x4 1%, -0 O-Yx, -l x.

O x, -@+ ZXJ + O Xy +5XS:a Xz ':0"27‘3-‘6?&9
Ox/~; Ox%, + Oﬁ3+M‘)~IKST@ X 35 Xy (free)
- =0

Xgle O -l ke
& - 1 T 2%: Xg (free)

hermo eancp S

K( O'qxs—lxs-. 0-11)(5_[2%\
Xz _ 0‘2?‘3"‘6?% 5 0—2)‘3-6;(“‘
Xy [* X3 [ D ]l xge0, Xy 660
Xy O - xs 0+0xs <[,
K_S Xs— o ‘['OX; -l-[KrJ

()ecte (m Pasf—l—?ov\ elr‘t‘ecﬂcd‘ou {;M R
/Qa_u,ﬁe 1 Wy

?OSH'{OA di"“wo“;; Jf'.gt:‘"fo

K, O "’1 ""

X2 0 ;2 -6

Ay |=| 0| + b+ X o ¢

Xe ol "o 517" Xk IR
0 (0] 1|



l O 4 2 5 o) zheck «° Aoy

0 ] 2 e 6 O é/ o So[u‘l‘t'(?h
1) 6 2 11O { x+ Ox, + Wy 1 Txr Sxg =0
210 B8 5 (T[T O

when the —Pree Ve fa “es are TEro
the Fan'I'IO'\ s o sslation
So qu‘jjq‘/\j A inte the rows should jl‘uezd;‘
Lia mcwogﬁ:esus cxs @ o+0+0--t0=0V
IA pq.c‘(' +the Lv‘oc—e e:F t+Hre au Mem,‘fci
miatrir dot Prm;\uc’l‘ wo Mt /oa_ci#a*n

(s l *
[\ _a-
2 C| =T
s/ \x

Ckeck- [au.r o€(c+rr‘f’| “S(\AJ doqL

QJMC'{'? R
Sact e

iér/‘ec‘{‘()on /S 4 S"O[%HOV; +o %f

hom o ACOUS 92”511% |

bt A9 [ 15[ T7ET oo riable=
cead otter free varmbles 0.

Totke a cof Pmdm@l{' (“""’,j'clfrfd‘foi\:g
WAL

2\, [i]. /

+4 o | =10+ -0+

5 0



[+ :0(‘1\%[ .LZ(, £6:0 460 = O‘/

N — —

/\ (\-
AN ~g

<
-—

Jell 1 \/\:O(/

-
)' . =0/
J

Q 1 TN
TP Qo

+hen check Heo other
ej.c(/‘ec‘[‘)dm Wg“["ﬁx all éur SOWS.

58 of 58

When you do this check, you will discover it is not zero!!!! There is an error in the row
reduction! Below we show how to trace back and discover the error in the last row
action! See Video 313F21-5-8b.
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The following notes are explained in 313F21-5-9a 313F21-5-9b 313F21-5-9c at the end of
the Playlist 313F21-5-1t09.
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Complete HW-HW4 below checking your answers using the dot products as explained
above. HWS5 is almost the same as the last classwork.
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There is a proof on Exam 1. Students who want more practice with proofs may try the
proofs in the following Vector Calc videos, pausing and trying each step yourself:

226F21-1-7, 226F21-1-9, and 226F21-2-3.

Once you have completed the classwork and homework for this lesson, submit it and
email me to request access to the Sample for Exam 1 and to schedule your exam (please
tell me all times you are available):

Th Sept 22 3-4:30 pm
Mon Sept 26 8-9:30 pm
Wed Sept 28 8-9:30 pm


https://youtu.be/f896wsO4a54
https://youtu.be/X_z4ayn6qEc
https://youtu.be/mnQ2aLW753Y
https://docs.google.com/document/d/1Yh1019Yn1HkKib7xGvORgdNTLo41Df1mbVOc2rpCYAQ/edit

