SPKH’I% 2025

| inear Alaebra
y ’ 9 Mo\\/

| ecture 5

Last leckare: For A=(aijeR"” Son(c)= ("
gn/—
(&Q\‘(A) = Z Si@”(é\—[[(—ai.éﬁ :

7\569"] | 1= 2‘/”2%1,”
(PWMV\J(GJH'OY\ g 2 ‘.? [ puersion
" 'h ('W,e/r;ﬂfl
b o
&Q&' (CCR d\ — Q&— \OC In (aﬂem ((j %/
C&QJY( g%\~ OLQ\JV\O\C +C0Q‘/|L@€C~—lﬂﬁm—ldb
a — (ki dl?afanak

+ &'\o\gonah‘ t
AN 77

7.2 Properhes‘ of Oll&evmmon S‘

Lemmo 7.5 For ol 8eSn VQ hove nvlg)= inv([').

?VOO\' Ik«(\CLI ._-) non(g = yl\(ylfg

X ><

1-(25), sk adobe, A= (F7) dewr ad-cb |
Proposition 116 For all Aeuz“"“ . Aek(A) = det (AT)




Today: Show that det(A)20 & A inetile

(Qi5)
-— /7 Ny X
Yor o malvix A€ R : e Ren and K= L{n\e)\é‘
deline a, - Y
Ret, 1 Olg.t,n . K_J(L\
X\ o Xn \S
A (Ql XX = alu.(t am)?n vow /
Ay - -~ O

Le. We veplace the 2-th vow of A byx

TPoposition?F Tor any Ac B and (¢2en the map

_-\:A,Q: “{" ? R
x —> det( AW)

{s \iv\eaV.

Poof - This is Homework 3, Exercise
Chack Qe A0 xe))= Bet(A£x)) «de(AlY)

(| wre 84f (|

ST =5 —F‘z_.‘
¢

deln

cwalor {ov det(A{29xx)



Examgle 61 : Tor A= @3 2) wdh 02 the
‘ - : 18 9
VV\QP jr_'/z“z 1S %\Wm \7y

3
H 4—/—') ‘R

A2 [R L2 3
(KZX ——> det (XI Xy ?;3 We Lhe

6 ? 2 drmm\ﬂl

@—/:?W 3¢3 ot
qxzf‘ [("KE'FZ_(‘K,

—ZIKz—BK;—lEK,
b tWiS case, kis easy Yo see that Yhis wep is

9~M€ow/ since €, K
_ﬁz( ) (6-\26](&\.

—————

[%aa]
?ro?osﬂ-'\or\ 7.8  For A e (R" le Ee\(inm be o
wodvix obtained fvom A by swapping Tuwo rows . Thes
det(B)=- dek(A).

: — 5
Vool idea A= 69——’\ | B= ( j

O - choices of oo Patlern

6x, -2k + 63 =

Covollary 172 |} wodrix A contains Hwo equal rows

Or Co(&/\mnc, them &{-\(A\ O.
"\ZraPr‘)é~




Recall (LAT):
Row operations - Thee ae 3 oW oferodions Yor @
‘ mod vi x A< R™ (1<ijen, itj, Ae®).
(R Add N €mee vow j-Ido the i-¥riow
(QZ\ Tor W0 mult (\y e dh vouw With A,

(R) Swyp vow y owd i

A oad B ae wouw equxivalevﬁ (AN‘Q i one
Can oblmin B i;,am A by tsing (), (R2) anol (R3),

< \v\ LA\% Ao~ |~ W€¥(A\) (wv-(*e AR '.‘L)
B is obained from A

by using Rl. Similar
for R and R3.

ﬂo?os'ljcioﬁ’,\ 0 Lek A BRE R
) AZR = det(®)= det(A)
W) AR = det(B)= X det (A)
W AZR o  de(®)=-det(A)

\

Prood:+ 1) follows Gom fop. 17 since dhe det s linear
i dhe vows.  x= Dot ok A gk (A(L W)
- i) ie Peop. P8 AAllX) B AAKT NdaHe

o ) Wsingy Trop. 1727+ .
- « — —_
T\ R — v gl o
vi: yth row : ~~ | —nEdy— = | —Vvi— Ny - y—
J — rr,—— —_— Vn.——

o\ A — ¥ — —V—

A B A




S'W\CQ_ dek © \\Mdv \n —U«e Yows w@g&

dek(8)= dekla) + N &e* ( )
- (&Q‘Y(A} =0 b}/ COVUr °l

_EXQMP\Q 62 okt A= O 22_%})
@Q ) \23)
o0 I
023

{PQO?I-CC;) 3 (lOo
0L ¢ %l? = el (A)

Prog. (7.0 -EB ('LQ’YC\:B): |
1= deb(D) =1z 1-00 -1 dek ()
—_— —L C#<0
2 dek(A= c- de(8)
=) det(A)=-2. >

4 (R =0 &= de(B)=0

We Soe Yk A~B Yhon| def(A 40 & 09 %0
(\n poticalor dek(M=0 & dlwef@)=0)

—_hQOVQVY] H',\\ Forquy WtO\'\V.lX A€ \Rﬂm N2 h,ave
A is tuebible & deM(A| #0 .




Prool 0 =" Astwme that A s inverdible. Them
A~ vvel(A) = Q;-f’ls and. det(’e)=1.
=) dek(A)+o.

{

<" We atwme A © not nuerkible and|
Will chow ek (A =0.

£ A& o wb invedible  then rvk(A)<n,
e vwel(A)= &O* O) . Therefore

et (el (W)= 0 = det(A)=C.

nxn

Y heorem |7 12 '6 Tor all ABER we have
St A B\ - A& (R)- det(B)
(1) 1L A is inverkible  thon det(£)- —M\T(,;g,

Rroh: 1) will Ve groven w the next lectave.
i) Since AA=Tn and de(Tn)=| we Petbyi)
| = det(AA") = dedlA) der(A)
= det(A)= -cr,l@ ,

Corollo\yy I?',B Le}v \/ bQ S;In.%?m,/ T\ \/ Q \{near
mop ond By Ba boses o} V. Then

&er(t‘r:ﬂ B,) = dd ([ﬂgs .




_@_1\; Since YF—]% ( \[F—S S% We %,Q-k ‘0‘/ |h,,,ﬂl(z
531
et () - de((S5T) b (FFTs,) 4 (S5 ) = deb(FTg,)

\
= o)

Thle Yo this Corollory e Lollowing) delinition walles sewre

fDQX—(m{-ton EANTEEAY| -P'\ ., TNV linew map .
We deling the ded er minom ol T by

det(F) = dek (Fle)
where B is ony bagis of V.




