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4. Here are three systems of equations: < You'll need one free
parameter/variable for

x1 + 229 + 33 = 4 o1+ ry a3ty =1 T+ ry a3ty =1 ga;a"d(b)va"dtm“r
C).
To + 23 =2 To — I3 =2 x3+ x4 =3
1’4:3

(a) Group discussion: Why are each of these easier to solve than the system at the top of
page #17

(b) Group discussion: Try actually finding the solutions to each system.

(¢c) Ava: Milo! T can tell JUST BY LOOKING at each of these systems in #4 ezactly how
many free variables there will be!l WOW!!

Group chat: Can you figure why Ava knows right away how many free variables there are
going to be?

FPOM las+ +ime :

5. Below are steps that Jason used to solve a system. To the right of each step, write down the one
thing Jason did, if you can figure it out!

START:
T+ 229 + 323 =4
2x1 +4xo + 8x3 = 10
1 +3zy +423 =06
STEP 1. Sobbract row L fom 2w 3
T1 4+ 2x9 + 323 =4 (/
2x1 + 4xo + 8x3 = 10
=2 .
T2 + 23 ) add _2_ 'l"Mes o 1
STEP 2:
e "k row ?—

$1+2$2+3{173:4
2:1,‘3:2

To+x3 =2

STEP 3: l) Soay s 2 ond 3

T+ 2x9 + 323 =4
To + x3 =2
2%3:2

STEP 4: d{-J;JL ﬂ»\)g L/ 2

T, + 229 + 323 =4

To + T3 = 2
T3 = 1
STEP 5: NOW back-substitution works! What’s the solution to the system?
X3~ 1 X,z L-%3 X, =420 - 3x3

= 2-1 Y- 20y -3(V
=1 = Y-2-3 - -1
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ELEMENTARY (Row) OPERATIDNS
1. S\Aa‘a Fuso equations.
2. MuH’iP\y an  equatioa b/ 4 noazero  coastunt.
3. Add 4 mH.‘P\e, of ore equatin 4 anothe equation.

These 3 oee/*a'ﬁol\.s are eno\ﬂ\n Ho ﬂe:l- & System o
QC"‘Q;‘OA form !
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Linear Algebra — Day 3
MATH 220

1. Group chat: Which row operation are performed between each step below? Also write the
augmented matrix for the system at each step.

START: =
2z2 +4xs = 2 (o) 2z v 2 | = epatin 1
T, + 2x2 + 323 = ( 2 3 \
x2+2x3 = 1 (o) | 2 I
STEP 1: <« 1
R, Re x v 1&&—»r“
1 +2x2 +3x3 = 1 \ xl X} ride 3
2x9 +4x3 = 2
xo +2x3 = 1
STEP 2: (
2R =R,
1 +2x2+3x3 = 1
o +2x3 = 1
o +2x3 = 1
STEP 3: R R R
- 'L+ 3 2 3 21 +2z0 +323 = 1 | Z. 3 ,
o +2x3 = 1 (s ] \ '3 |
0 0 o o o) O

Felix: Alright Maura! The system is in echelon form. I'm ready to solve the system!

Maura: But I LOVE row operations! Can I just do one more, please? Here is STEP 4:

-2R, R, =R,

T —x3 = -1

T2 + 273
0 = 0

Felix: That was really useful! I find it much easier to solve the system now.

Group Chat: Why is it easier to solve the system after Maura’s row operation?

2. Simon: I just put three different systems into an augmented matrix. Then, I did some row
operations on all three. Here’s what I got when I was all done.

1 1 -1 2 1 1 —-1|2 1 1 11]2
() |0 -1 3|5 ) |0 -1 3|5 @ |0 -1 3|5
0 0 510 0 0 0]0 0 0 m
3x .
Naila: Lopk, all three matrices are all in echelon form! : No solut IOII.,.

iscussion: Is Naila right? Are all three in echelon form?
his makes it easy to find the solutions to each system. Try it!

iscussion: What are the solutions to each system?

35
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3. Simon: Hey Maura, I need you to to help me with some systems.

Naila: It looks like you already put each system into an augmented matrix and did some row
operations!

Simon: Yes. I don’t care what the exact solution is, but I need to know, very quickly, how many
solutions each system has.

1 1 -1 2} 1 1]2]
@) |0 -1 3|5 @ |0 2{2]] soliton
0 0¢C 5|10 [0 0]0

1 1 2 1 1!2
(b) | 0 -1 i (e) | 0370
0 0 10 ) Oxy=to 0 070

no  golvtion

-1
3
N

[ 1 1@2 O [1 1 4]0] o9 &olttns
3
0

o
I
—_

5 €0
0 &v\ okl oS

(©)

CLASS ENDED HERE

4. Group Discussion/Summary: Suppose you have an augmented matrix in echelon form.

Here are answers  (a) How can you tell when the corresponding system is inconsistent? Explain.
+D %Y ond g: A row O'F He form 0= C, where C i€ 4  nonzero U’M'*TA'{‘/
ind'cates  an inconsistert  sysiem.
(b) How can you tell when the corresponding system is consistent? Explain.
Tf each nenzewv row  has a |.Q_ad:'ﬁ (nunu,.,) toeflent  Ho left
D‘P 'HQ Uff““‘ bar, +then e S/jkp IS Consisint
(¢) How can you tell when the corresponding system has ezactly one solution? Explain.
I\[ each olumn Joft of He vertical bor Coabias  the f’i°b+ u#/ n o Some
rov, He  Here ore no Ffree \jar-‘aUes ond o Scdem  hag e)ra(_“/ one  golution.
(d) How can you tell when the corresponding system has oo-many solutions? Explain.
If some colvan lof+ of  He vetial bar Conhalns  No P]Jo+ enty, then

heoe is o free vorlsble  and  Hhy Syslem  has 00~ many Solutiens.

5. Suppose * represents the presence of a nonzero number. For each of the following augmented
matrices, how many solutions will the corresponding system have?

x x x| * x x x| % ) * x| * ® x| *

x x x| %
[0***] 0 * *|x* 0 * x| 0(®» |+ 0 &
; 00 0/0 0 00y Lo 0@ 0 0]o0
N_M“A/ "0’"'\“"7 None Cxa(_‘H/ oag, eXacH/ oné

< i.e., has 0 solutions.

< i.e., has either 1 or
oco-many solutions.

<2 HINT: Think about
how back-substitution
might go.
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