MATRHHY Week € Noves
|. Review oF \ineo algelora

o) Sy stem ot eqns:

~ Conswer the %K‘suu:im%‘.

&1\ My v N & * Oun¥in 2\31
O X & 022 %2 X+« X Ozn¥n = o2

QarM X OG0z X2 X-o ¥ QanXn =on

We can wake W 1@_1 r:'ln\-t'%x. %{PL‘ -

Qu Q. vee o Qun Rl

Q2 G .. CQan Y | = ot

L O Qav .. Qg " | Lmﬂ A | - T |
B % E

W vociaee feem
Note: Bl yeckors uanll ove o smotl \no<izonrel

line &BNE.H
Te. X mmeans Thatr %X is o ~edkoer.

We weoke Yhe ﬁ{"ug;m\ susem of egns Wi
s Cocm. BX = b wonece

- B s o moXfx oF The coeklicents

— X \s o Wechoe oF Pre afwoles lsaknowns,

— % s o NNeckor oF The ansuwecs.



Ek%. \  Convecr Yhe Hllouws suskem o%
eqns Yo Bx =% Soom, ™

So\n

S R R
[ 510 1

— Giuen o ‘5\:553(11“ oF E.quoj:'\ﬁna . we wi\ nove
\ nG -e) Pnhﬂt\ﬁuﬁxﬂ!& Qﬂ' "E\'\L Dumoel OQ" Eb\h&*-
o) Ne sa\n

W) Exockla \ Sén
) Talnak e\ rnonvy SOOS

- B suskem ofF eqns s colled “ormogeneowd A
all The alues n o ae O and  noen- oo QRNROVIS
* Yece s oF \eoxt \ Non-zesm Wae v Yoo

- 3L we hove o ‘nomogeneoss sustem of eqns,
we ofe  avaranteed Yo Ynone The Aol sdn

wnichh s Y=Y = ... =¥%n =0.
Te. The Acuiol sdn occess whnen ol e Nawes

s S MRS = N



= o o \\ummbma,m:; Sustem of egn, we

Ll Ynove \ of T2 pessieNines GCoc Xne nueoes

oF So\ns:

d) Ewochy one Sdn, Tne Aol Sown

©) TaFalels  wamy  noeo- Lewnol sewns W adlien Yo
the Adcuiel sda.

B) The delermunact of o moXSor:

— Recoll ProX The deder minant only wotEs Goc

Squole modrices, So  assome Yok ol odeieed

in This Section o<e Squole oedicny, unleay sthecwise

shoked.

- ‘Dt.nblttl}s 05 deX (R m\v\tﬁt f s o squoce. rﬂn"ﬂ‘x‘:t..

—~ IF dex(M) =0, Then B s Singplar wWnie A&

dex(M #0, Then B i3 neasinaules

- Given o syashem ov eqns *

o \ Q P‘ S Non E'xn%u \ac, Yoo, W\ oo E.m‘c\;j
\ s\n Yo Phe sasvem.

o IF P s 51%\1\&{; Phece LI ENnes ‘oo
Ne Sown o 'mcin‘ﬁrc.‘u:s MONY Sowns ¥ Ywe
sysrem,

— Giigen o "r\omcsen eoos  Sustem oF enns.

) TL B is nen-singulac, Yhen There will oo
e l:l.L"\:"d:) \ So\n, Yhne ACunol  SoW.

B TE B s singolar, Thece wal o Anfiaiely

QNI SO\NS.

- Gauen o ok B

@ IL B s pon- Singulac, Yhen Pre edkss n B
ace  \i nl’.'nt\'j 11.1"-&1?.?&1‘\&-{.1\5\'.

B IF B s swngule Yren Yhe wectkess v ©

o<e \ineoc \w deQenden,



I~ i%tnqu\uﬁa 0N Ei.:be.nﬂtt)\-of =
~— DVenoked as PX = AX  wWhexe
) B s o wnolcx

B X is Yne eiaenvechor

D N is Yhe eiagen Jolue..

- IF e hove BX=2X, then |
- A% = AIX (whnexke T is Pne el wcki
—D Bx-NIx =0
TE R s non-850, e can sowe foe N
LN, The, dekes prvnoans.
- \f-2A1\ =0

Noke. dex(f- 2TH=0 5 coled Yne c\ocockesishie
eqn.

Eig. 2 Find The ejoenvolues and elaenveciors
of ‘e aen OOV

_ 2 +
So\n*

dex (A -2 =0

p Sy, . .
! -\ —5*'}\'1:’

C2- NN (-6-N) - CHM=0
“\2L-2AXEN XN ¥xF=0
A“x %A -5=0

A= -~ ¥ \\* eac
20

':'——Hz' 6. - e, PR L. W M




Now  we ) Sad Yhe E.lq)enw e

con Elcsmuﬂ'\u-t.
o= =5

P Seteky T 1.6 1 B 00
-\ -6--S) | O Rz (Row )

2 % le | 8.

| == =\ O R

Dnae R ouw & and R ‘ou -\
\ \ - =

[ Aes ) \b] Ra

Ra - R

[rsfe]

X N =0 D Ya= Ry
"_.'D'""Ll = ="

Y =%
fe

Nokice Pnakr Fhere s an WRaAXE nomloes
of so\ns.

ForPres more. movice Baokx Yhe cows ofF
B-2T ose  \ineagly  dependent.

There oce expecked” as  B-AT is singulac




2-\  F \m R (Row D)
o Rr (Row D

\ X B =,
-\ -':I'\ﬁ Rz
Lo Rl"‘r "R\
[1 3 \ul

o O O

i ¥ TR S0 D=~

‘_\L—T = | = %o
~T

s Rt Y= = | -F%e
-"A R

R Qnéb -“_;i ol YxﬁE&E\S &Q&'\&E{\%

”

B

2. Syskems of Linear Eqas Witn Ceastont
CoekTaents: e
- Yas The Seom X = BX &+ 9
Note: We saw e sustrem s \\omgz.ﬁ'ea_u_ﬁ
W& §=E ONnd  Non- NOTNO ORNLONS & g #o.
— We wsl\ Fowss on ‘nomsaentons  sysrems
Gk

2, Homngen:m& Systems:
- Has  the Socen X =B¥%

an



€ 2, wne e 2 \s a Seckos,

€ Eigenvector eqn
(A-<INT =0

Note: The suskem oas o Non-ichal So\n &C
dek (-« =0.

— B Yomooeneowus eqn hhos unique, Non- ¥éwnol
solos \§F Ythe dek (A-<3) 'w O,

— Since The chorockesrishc ean wh vse Yne,
quadsaiic Sotmia, we ‘nove 3 Coses:

. 2 <eal, dishinck eiaenvalues
2, Regecked eigenvdues
3. Complx  €igenvolues

Note: Ta all cosey, we W\ owe L Elcsenﬁn.\uea
And 2 eigen\eckoss.

Netve: Eadn eigenvolue WAl ‘none on Siaen eckor.

Cose \: 2 <ea), dishnck a%mﬂn.\uza

. > Sewe * = \=2 \ =
\ -2
Soln'
-2 \
g
(-2-¢)* -\

= 1 A Me h¢h -
= <TXRNC XY D e -3, s\



(R-<ID3 =0 € Caled Eigenveche Ton

2-C% N N &~ When =3
\ “L-0-3) 22 &
\ \ 2\ -
\ \ 22\ | ©

Lok T2 o6
Z. X 22 =06 & Recall Tha¥ \§ nakeix B s 0on - singpl\os,
the <ows of B oge \ineosrly dependest,

Hence, we uwl olwous ok o
Ccedundant Necm.

‘Zt = "2-?..
Ll}-" i\, =D L=~ -
Elgenvedkes = | &= Ca\yx Vs L.

=%

When ==\

AT I § e
EERAE

s % Cz =0
'2.1 s 2-1 =0 < Q’Eagﬁamﬁ
T = L2

LX Tie\, =D Tz =\ -
Ei%m\&t.dmt = [‘ -] & Ceoll s 22

\



Noke: 1L o
aou  nove, 2 ASE  ehoenlalues,
\Efgm:\:? :,;_.3 ’}_ AFS. \ineac \xﬁ »._nc\:.e@ endlnt

ST o TR S

3 W £
B % Sewe ¥ { '1—-

So\n

l \—-¢ \

] & \-C ]
= (\=-0)* = W)
= < -2¢ MY

= Crt—2< 3
fk'ﬂ- 3-. (‘1 = =\

Wnen T-—B

e
-.-JLJ L]

—-22. X 21=0

W2, - 222=0 € Redumdaat
‘2-?-1- = 22

LA_* .Z.l‘::-\.* _%21.:'-'—1.

2" = [;-} *’Eigtnﬂt&m‘*

_-.




LWonhen (= =\

P et
T A 3 T

2% X 2L =0

4% ¥ 222 =6 < Redundant
’2-1\ - "'2.1_

Lk e \. =B 23 w0

2 =1 A
—L
w = c.xe_t.h 2' Cltfr‘ﬁ 2%

=R

Eﬂa- 5 Seowe Y= 2y = -
S
So\n-
- -2
?J.-LT - \ T (3-D) (- — (W)

= —6-3c k2 M Y
0 D Yioell 9

\O



L.O\nm\ G - =

i T et S
i ]&A %

ey = 222 =0

2 - Q722 =6 € Redupdant
La= 403

Wr Z2i=\, 2=,

“*Ea]

Pl )

42, - 122 =o

2% - Tr =0 < Redundaat
.2.?-|. O 2o ) =0
P b TR~ A

Gk 2= 2. Ta=\

2v= =
!
""':' rANE C-'LE""" -31..

gt

1

u tl

\



Cose 2 Rep eored T %Em\m,\ug;
E\%. S Sa\qg %> = [1‘ - |

¢ % |
So\n:
k::- :-::4. \7- C=) (=F=<HM\E
= —F-cxIcxCTNG
=<¥ x6c 49
= (ox)t
?1 "-:-{1 = -—3
When €= -3

¥y -4 [ . ™
4 -3 %3 22| | ©
i -G Ty . ~
4 -\ z2 | | &
Q2 =~ Ytz =s

v =2
LY Cel. Tzl

To Gond :2,_"_, We need oo opnesrclized E&chtnvc.q.kur-

¥ 2 A 3T, Lonexe © 15 an unenown

|2



\3

Recgll: C(R-<TIDZ =0 15 colled Pne. eioenvechos
eqa.

(B -cI05 =Z s caled Yhe oenesolized éorniechor
eqn.

paas_1ial, 1

L.\_P‘—i'-\?l-.;\
L\F’l_ s t"(.?'l- =\
P.-FPa= hf‘-!

P = Yu ¥ O

We can choose o few T wolues Goe B

. Pi=\ = Pr=3Iy

2 Par=0 =%z -y
Nete: WDe can onlky \ek % =0 & we hone o
non-\Nemo o entoos  eqn. TS we ‘nonne oo
homooenesss egn, e Cos .

Dee  Linok ‘wpoens when (D - (),
-—\.}q \
” L
3y N A

Note: TE e gekr 2 &flecent s, Yheic
Gflerente W\ Yoo poopacKionel Yo Z.

LAs vse s [O_J
Iy



\&

Recoll Prck (B-<DZT =0 and ¥nat <= -3,
Heance, CH- 3N =06
2 Az = -33

Similacly, <ecoll ¥k (R-<IO® =7' ond Yot <= -,
Hence, (A-CWyp=22 __
D AT = -3F A g

Naus
Bx

we  oel W—
LEFCAT) v et 39T
-2 -3Fe T 2 e
%

s

qa 0 d

Ncke: Moo Ao netr need Yo Show s Deost on
eats lexaml quizzes f ﬂ-éﬁsﬁbﬂmtfﬁb ekc,

Nete: Z' and T oce \ineochy ‘mé.r_?@c\..o-"c. We. can
e Tha \9\3 Shuﬁmﬁ Brok Tdur &c}e:minm‘r # O

weved, we dodk need Yo oowe and  Con st
S}T&*E- .

Since 2' ond ® oce. \ineodn wndep, Wie Ynowe, 3
\ineocly \ndep  Sows.

g e

%= Cie o2 % Caflhe¥™ T 2™ F)



Cr:r;.e 3. Camo\ex Excse:h\m\uﬁ:a
Euq.  Sewe X =\\v 2

B >
Se\n:
- 2
= (=)A=
i ﬂ
-:.—1-{%{'-*:{1-&-1&
= <9
f Q=0

¢t = -9
€= ¥IQ < Cnm?\t‘x ek%enﬁﬁ\uea

Nete:  When  we nave, comp\ex eiaenzolues,
we olas nove  Comp\ex mﬁmq:&oﬁ.

(f-<dz =0
Wren €= 2

Pl

(-3 D2, ¥ 222=0
“52. & (-1-3)Z2 =0 € SN\ <edsndaat

L“-* Gvel. ¢rs "'__"‘_ L l‘
2 2

E: \ ]
“la % ¥p
= \ . o
el iod

\S



thnEFﬂ-Q- Sbk N\

X o
G, (c,oac-:m \_::l' ﬁmr“?’ﬂy_""‘:l) .
- (mm [32) * swoeeo -

\6



