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Qg Kej (-Source; lectuce 9_4)

Find  Solutions To the S\ljg‘[‘ew)
Ad-2b +d =2
c-2d =1

1

The 2nd & 44 columns (lefb of bar) have no leading s,

0, Two columns have no (eachng 1. So,

two qumafcrs ave veeded o describe e colutions

Think : | -2 o 1

O o | -2

L, Let b=t d=s
Thn (c-9d=4 = Cc-20=1 =» &= [+23

d-2b +4d = 2= a-ot +S =2 =7 o= L +aot-g

The solu¥ions are

(a] [2+2t- s‘( (2] 2 =
¢ all
‘D _ 'b _ D + 4 1 + S| o ‘Ebumbexs
C I+ 25 1 0 2 + ad s
0
d ] L s] LY L1

C. The dimension is 9 [sonrce: [otar ?q>
urce- cfure

d' 'The S’/\ﬂlrﬁ, [IN a };[ﬂne
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'KTOV\'\'NOQ'JU colunmn (’WL ne ICW;QMQ 1) So -the &6$+Qm

s consistent.

e The 2nd , 4thy, Sth  columne C(f-‘(\‘f‘ °1C —the veclical Bar}
have. wo [eaoling 1.

Co there are }n-F’m'l‘l‘e_f\L‘ many &o(w(-(‘ow&)
and  we veed 2 "rn\"ame:(:'cr‘s to describe the colutiont,

l;’> (SO\AVCC,'- Lectuvre 3Q>
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Q. What ic the siz2e °'F e :rv-eeluc_{:
| 2 2 1 ?
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b Whet fe “Hhe size o  +he product
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cC. What ic +he size of e Trecﬂuc_t
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or State that It doec not exist.
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Qo Write down a 2x2 matrix
Which commutes Wwith every 2x2 P ALNT%

[(07 e (cqeﬂ.(.;-(d vratrix

Cormnmutes With evera

Qx2 matcix

{>’ Wr?te down anether 9x 2 wmatrix
Which commrmutes with every 92x2 oot e

B 2] aness FH IR N R R i
CEEACED = T

Co [ matrix aultiplication comvmutative 7 \(,

(“Jo wtﬁte down ‘-h,oo Ceaga -]—0 Vemambcr) matcices

which do not Commute with emch other .

- 1§ A has stre X2 and B lae si2e 2xg)

AG and  BA  ave defrid  BuE ey e
A?-(:Fefw"' cizes, S° A # DA

[o
[[ o]__[o b
o 9 Ll' DJ Rc,‘:: Mot mml+’<']>\’\cd“ow\ (Leo‘f'u(& ém>éH>)
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LQC'F' Uure ra

2x2 watcrices

A>Bv “V\J ()/ ave

det(c) =5

a. QurToS{

and

Recorite ’,’L'f; Mot rTse e%ua'bfovx
AC-BC = 4CcB

2% o ‘Forwmla -For A .

Ar\swe,r
A o Siace Jdet((DFO, ' exists

AC-BL = 4CcB

(A-8) c= 4cB
(A-8) cC'= 4cBC
A-B = HCB(

A = 4crc o+ 5

17 ¢ Sawh"j Check
o © 4

LBl Y o Be E o

(4eec'+B) c-BC

4CBCC tBCoBC —
3

o

A

4o v

l
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S favertible

P+ =0,

—
—

Why?, det (M)=2.5210 Z0, and we know

—

(f +he determipant »-F a tatrix je  nsazere

Fhen Ghe Tnverse of  The ot exists

* Altecaatively, The vanc of M s F
ard s Size s 7 « 7,
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&en—.‘r‘se R
Qg A 170351(9&, .S“'e?« bj-— S'fa? Trocess

T/or Ca{}l&hf m&“"’"’d! %& woS t Conveénient clhoice (s
either he &Hh  columa  or 44t ocv.
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b= 7 g |
0 26 |
/A 'l.; D L—Z_) k—o/ T =
I -1 403
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00 - 0
_I -l 4 3’
RQH—R["—&(‘
~ P cloes rot %"‘ﬂ&
[.I - 7 1 _,"\Q Aderﬂ'\?naﬁl‘
= 2.(-D et |02 61
000
0 032
RyF2- 2R+ Ry
“ 47 1- ¥ does wet ﬁw'ﬁi
= -2 . de‘t 0 2 &1 dhe detecminant
0 o - o0
O O 6 2
= -2 l.2.-1.2
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Cond below )
[-(pf alter vative
SUL\A*EDI\ 7
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Qs A T,gSS'l(alc S""’-{?f lp3~ 9‘4‘, ~j>roc.ess &er‘c?&-e k3
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5
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]’ +. Cpmrwf-g_
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3
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060 | e -
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e Cetmetors
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with cl envalue M= O

Q. Find all e,‘?swvec-(-o»{\g o—F A::[

Se:t A‘\I"‘

0l -

RIHiR1 [2 -1 D:l
-2 | o

[2 Ly o:l
Ra = Ri+R2 o \o/]o
Let 5=t

2x-Yy=0 => aox-t o => ax=t =V X=3zt

T he ejacﬂ\/ec;(‘or‘s o-F A Qi+t Q’(‘:jo_n\/q\qe ’>\ =0

ave o Hee —Fo‘(m (

f’.'(:> = ‘L’ (/Z) ,Fr non 2eVo t.

t |

b C/(/\tct Cow\?m{:e, ‘[‘“2 ):z‘b] I« 7t cbwrl g 0[‘1517

2 °

Co H: M [1]: [0]) &oeS t wean [IZ] is gn e,(‘jenva:-(-or o-F M?
Yes. This weans [-‘Ll TS an ejjemve_c_-(—or Wt eﬁﬁﬂ'\\fﬂt\ue 0

d. § M [lzlz [;l , does if mean p i an eIJenVa(ue_ of M2 Yes.

o If M[{l :[g] , does It wem [3] s an eiqenvector of M2

No . Ejjawve,('_‘('o( Can\f\o—(' pe a Lelo ot c -

-F’ . gk””S& B [?‘_}: );%_ ‘ Write down one the e_rge_m/‘n\"eﬁ
2 /A G—F “he ~afric RB.

*N=92 i¢ an eiqenvalue o_F B becaute %Eg:?_[‘/}%x
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Q\ATYoSe 1S a {)(ﬁ- W\ﬂ('f'ff;(.

Q\AW’%C’ (M 5 l"l) Y :g e a unT%ue_ Colutton,
0

5 (C’Xad \5 om)

'[9 i+ cr‘ouﬂfq m{o(‘mof{]nﬂ o dester mine

whedper & 15 an e envalue of M 2 Jes.
C\% gD) ctate Shether S & an e(sev'va(ue>

This Mmeans the or\(j (:> Sq‘{(sﬁj“‘ﬂ M() s ),j() is g))
- " o 5

So © T;_rvil- an e‘(seh\/o:lue D(-‘ M.

' [9 + Chouﬁf/l 'm-(\o(‘vv\q‘hof\ o ol@‘(‘@rm?“&

Whether -5 j5 an dau\\ml,ue, of M T
C\% So) ctate Shedher =S 1€ an e'(sem/alue->
Not e,wouloh infermation about -

X\ _[0 -
9\Aﬁ°g£’ (M -5 lo‘j j 1o e Tn -m?‘fcli,] vwm:j
fa ° Colutions.

'[S i+ cr‘ouﬂh (n{‘D(‘W\o\'hD"\ o dester mine

Whedther & 15 an c,(sux\ml,ue, of M 2 Jes.
C\% So ctate Shetlher S & an e(semmlue>

- . X
This Mmeans ‘hete are nen-2efo Vecto(g (X> Sq‘{lsﬁj"(‘{\ M (1) = S(fj()
2 T 2
w w

Se S is/ an e”(se_n\/alue D'(\ M.

’ [S + crwou@[/l 'm{orvv\orhon 4o deter mine
Whether -5 j5  an ci(auwawe, of M T

o

C\% Qo) ctate Shedher =S & an e_'(sev\uqlue.>
Not e,mom@h infermation about -X
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@. Vs Lhown below .

Skedeth Vv g é\/‘

L
z
oV TS strefched N v
by o factoe The (ergh of
t 2. ! TN
The ‘CVES-H/\ o-‘-‘ 2V~ IS -
Hhree times | half of  |v)

{7, Sketch -V'-(-'V\)\ Where V- and W ave Lo below

~NEW At drawn 7 dached [Foe



A7 - AT
AT MU ‘103 assumption AV = AT
= ART
= VATAT
- )\Ap’ AV~ ‘ laa agsumFt?on AV = AV
= M ATT
= AN AAT
=0ANA )\—\—;‘ ‘oa qgsumr‘(:?on AV = AT
= MNAT
_ AAIN ‘ b\»} qsswmr‘t?on AV = AT
WQ, \(\a\/e Shown +Hot A4_’\7=‘ >\4—17' 5 L»

>\4 s oan e_Tae,n\/aLut OF /A\ct
with & a5 a A%-Eigw\/e&(/o\r of AT
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0., False . Counterexample : 2X+ 2yt 4z =0
X+2yt2Z= 1

has > variables.

The au_sme,mteol matrix lhas L ow S

* =0 h ! o olutt
‘D. False. Cowr(ierexqmrle: t(—?j . as exactly ome seolution

c. T(rue. ATTl\‘ﬁMS a Seiuence of e[eme,n'blr‘tj eperations

vesults T g s5s+uq which las the same et of
Solutione as the of‘?&'fnql Sgs%em.

G!, ng, AT‘FI\‘{MS a 5e7/ue,nce o-F e[em&nhrg O'Fefa‘HDYLS
vesults T q system which las the same ceb of

Solutione as the Oﬁ&?nﬂl cystem.

E. False. Counterexample: M= [l 1] . A= [l l] , B:&ﬂ

N o |

(15 Key

Q) True. det(AB) = det(4D det(®) s a progerty of dets .

l;> True. A Q%uafe matei. e Tavertible TfF

Tt determinant 1 nonzevo, fo (’:( exrety
We kaov ek (e det (D= det (™) = et (Th)=1
go -2 o!eﬂ&((:“g =1,
C:> False. Camw('@rexmvlrfe: let D= 1001:[
det (C28)= det (|5 51 )= 4
2 det(P)= —2 4&[ f,?j): -2
OD Tatlee. CO(AV‘I"(’@Y‘EXZW]FIQ‘. let E=F-= (OOJ

det (E+D= et ( BE])-= 4
ket (B) + det(F)= l+1=2



haswer  whetler each stutement s TRUE oc TALSE,

If Arue, give a Justitication [ falce, }ro\/.‘ie a C,oun‘l‘@remmlble,

_fusti{‘igod-ron: A exists, so

a> True. Befs |ec ga Ff: Aﬂ[ff
J |2

L) True. RQ‘F: Lec éa

- - - A Lquare Matcix s Tnvertible
—S-(JLS%'F\CJL‘%‘(on: T and oﬂln R its dede coninant i N ze o,

RQ‘{:LQ,CSL
C> Trme. An nxhn At < s Invertible
—S—ULS'f'l—-R:T cation: Tf and  only i its rank TN,

A> lrue. RQ«‘(? Lec 5b
Justificotion: [he a(aor(ﬁhm Stacking —From [A IIOIJ
£elle us that f We can "]>e,r‘~{:cfm

Youwd o‘[>e,\[‘oL+IoV\S ge?) Se;b +o [I"l [ &1
/U\e,n B s —the Tnverse of A

6> Teue. Rg{: Loc 58

Justification: The algorithm Stacking from LA | Td]
4o lle ue ot if A hag

an Tnverce ~then

we must be able +to ‘F@‘—Form
Youwd 0'[>e,\rod'"(z>\/\& Rve Se/t to [I"l [ &1.



kCﬂ E&{:, lece B

—

a. Comlwrt& —the Fobnom?q\ 'FA_ (X = Jdet (X Id —-AB

J. Wyt are the eﬁae,n\/a\ue_s of A?

x-1 4 -5
det (*Td-A)= ki L’ Xz o

= (ﬂ—ﬂ Cx+L)[x—3> because the enatrie TS
qrrzr —f—rTmqula(‘)

Gemply —a ke —The T\'oo\uc,‘(r
o-F —the. ck?omaﬂal entcies

The eTSenvalues of A ace 1,-25 3.

b. Comebe_ —the 'Fobnomiq\ ‘{>A (X = Jdet (x T _AB

o Z-|
—Fb{‘ A= [-1 3 OJ. Wyt are the eigenvalues <f A2
0 9 ’
X -2 |
det {X-L;FA)'—' det | X-3 0
0 O X=9

[ will use Gofacter method along
'H’le Zrol Yow becnuse, +0ue,ro.. are many Qg

X=3

= C)(—Q.) (;()‘31-“5 det [):

- Cx—p_) (x (x-2) — (‘)(‘LD

= (%) (x*2x+2)
= (%~2) (x~1) (x-2)

= %~ (x—~2)

The Q?Ge_n\fqlues e-F A ate | and 2.



