LECTURE # 3
| Ve e ey e |

ELEMENTARY ROW OPERATIONS

—

* # O O ¢
% O O %
o ’00. 9 *
i T
o o o @* /
\o o o o

Musl' resloec'f' rouw e7w:°va/enc_z
(‘/’”? wand /a— cAanJe soluorn .cef).

771/‘!( e/emen/a/‘ row o/'-?c’/‘al'l'an.f.'
@ R" —> R : swaf) l'”' &J”‘ Pu/e:

/
@ AR, ma/h'plj i row 6; A\#+o0

@ R:+ AR; odd raultile ,,/‘(/-a. row fo

row,



Wﬁy are these alloywed 4

Exam,?/e

R,

ax + b% = C
Rq d x + ey =
@ k<R,
dx + ey = p

Jusf Swaps
ax-pbv:c

@ MR,
AOX + lej = M\C

two ec)va hong

rescales an

dx + &y = 4 ec}uatin‘

@ R,"" X?\‘l
(a-t-)u!-)x + (b-&- kc\s = ¢+ A€ odd one.
d» «+ ey = 4 01“‘H°h to a"‘°““¢f’
Note

In @ A= "l’/e IS & C'ever Choirce
WHY 2



A PLAN 2 AN EXAMPLE
AAAAAAA AR ARt S R

EX 3x,= 9

K, -+ ;ll “'}-xs = 2

\.-
-
-‘,
»
w
~
1]
w

AuqmenJeol ma brex
—

Keep track 3 9
of operations I 5 =2 2
va 2 3
\ WORK CoLuwviN
Yy <CoLUuMN
Rl &> RY !,3 2 3 &
~ 1 5 =212 Swap rows to
>/ 9 make sure firsd
. entpy in Cl s
J Vo{ "0& 522"00
3R [ 6 ? Muuc‘:l R\
~ 5 2 with lo ™ake
2 sure po wWeot 1S one .
R-RL /) 6 3 Add pmaltioles
e -1 -2 |3 o} pwol’. row te
3 q other rows to

make all other
Clevagals 1» fnu{

col«n,, vanish



I6NORE FIRST ROW & COLUMN
AND REPEAT ARove (AOCEDURE

R,~6R, / | -12 |-33 As last ctep
~ m 2 i of Hesaton remove

enbnes ﬁggg_ P we *

ITERATE UNTI. RRCF
1 | -2 (=33

3K3 I 2 |3 )

3 qu'-ns pidet one

The sjsfe ~ .saj S

x,
%,
x3

nuou
W

It happeas +0 have & Unigue solv hon,



ANOTHER EXAM PL{

| -1 2 |-l
b v -l 2

-l =2 3 "3
5 2 =\ 4 |

R~ I -1 2 |-l
R4~SR, 1 2 =3 3

2 4--6*6

Ry* R, [1 -t 2 |-y
Rey= 2Ry I 2 -3| 3

*®, Uz AN,
X, ~b-‘.21¢;--3>¢.t

i n
W

N —
wot
fmrial)‘u

No UD‘?UP Solu"\om, set %

7¢|= 3*2 o §
/A or %y
IN+3m+3 "3
Ny = <IN
) /‘ u |




(UN!'QUENESS OF GAUSS-TJOKDAN

EL'NIN AT 10n) (Gump'c proof
o-r W. Hola man

Surroge Alice ) Bob mrukl the
RREF t}n o Aneea- sjf,{'cm but lcj
different t‘esu.“:‘a) A £ B (Sa-j).

WOrk'tns FroM le;f chlo owlj Cc)luwhn:
with & 'eac{i.n% One (P'n\)o‘l‘s) Plas He
first colunmn 1n Whicdh A2 B A.'Her',

A
Call the news matrices A X ﬁ |

EXG\Mplé




N
Note that %"' S because

rcmo\l;ng a colmn oloes Ao{

aMect cFow ecyui\mlcﬂoe,

A
View R 2 g as a,uﬁmcnl‘cd matrices.

Observe

) - )
(IS (1]

N‘Aerg 1- *S Gn '-olenﬁl-? MM\( f’s aret

|\

A
S

vec.'l'or;, -It K] nNow eﬁﬁj +o see
that IF ,fi &,S\a have the same solution

W N \
(view 95 as 4 soluﬁon”) thenw R = S,

TL\'-S ;S G con‘“r@dQcH.n!
We are Forc,u[ to co hc‘udg A = B W



Lecture 3 Review Queskioms

\. Explain whj row ea;wiva'emce
s not affected loj remvv{.n}

columnsg

o ‘:"\C- sSarme true f—or rows).-
(\* \jOV\f anSwev s no , %;\,e,

(«} s;m\"lb Coav\“'f.fe)‘ﬁml: (¢— .\

7. Goussion Elmiaakion ;

Anocther method 401 SOIV'\Aa
l\ne ar ss&’rcms is to use.
row ope rabions +o Lrln% the
auame nted mat-~x +o

row echelon form .

tir,f non Zero

x eNntry In 40.3 frfow
*“/‘/ 0’wa35 +» r.'aklv of

O M" ‘a "’"(
Previieds one .




Do You think row edelovn form

1S uv\{ﬁ/uc. [1:\16 A covnter cvam'olc)?

Once = 63s+em e v row edchelon
Aorm ik can be solved b

“baclk = subsh v tion",

Write the Co\lowlajl row edrelon
Mabny as a €3s+em of ec}\’«H“‘J

2 3 | 6
1 2 S
313

Solve Hese qs'una/ beocl< 205:‘-:*\141'01\.

3. EKP‘G;n w\v\b ‘H—.t “n{ar

sne%—em | 3 | )
| 2 &4
6
has No soludown.

For which values oc k does +he 5854'1”»

beloww have a solut+iown
RXo- 33 = 6
x *i = —

28 4+kx  4(3%)2=

3



(i) SUPp pase L= R (real num"er:).
EX]’/O-:»'\ w"\j = /S on e;u.'Va Iznu

relabion but > /¢ pot.

(i) E-)Wldl'r\ ‘JL‘J 07 u.'va./ehce OF
a«a mented mq*/‘ﬁ'ces g ean

ey wvalence reloon






