June 30
Do+ er u/\‘lV\C‘«W\S p/

Lo.s+ Fimme COW\PUHMf) clbtﬂrmimwk Vie. vow /Lo(uww\

C)(Pa.MsiDV\ omd  vi  row e_c,LwJOV\ -pom

Eex jz‘é',).—;')_ 3] = 7-3-5 <U|=per {-r?whﬂu{aﬂ
5 | | product o6 Liagons!

endrie s)

Two “wportonk determinant yules:

D det (A0 = det{A)
Ths 4 becavse  colvmy expoms oug down Al ore pow
Q_)Lpa.v\s‘tovus al Y05 A

) det(AB) = cled(A)det(B)

Wornina  ded(AB) ¢ pot Jet(A) + Jet(R) :
det ( Ty #Ta) = det (53) =4
Jek (T,) “'MI?-} =) .

/ﬂl\b boole SNZS o- prook of -an_ fe ka.{-?ov\s‘n'lp between row
o‘) ev‘a;‘r'\ou 5 a..vu‘L Jij’trmw‘ﬁ — W §  cun ;Wb{-t’ov\ autjuww_wf’
own —H\.L 5i2e o-g -Hr\& V\A&.JW\ X USIWA ."L\{_ colackor e_wfouws 10,

A“U W‘""V’) 'f’LClS pV‘oo'C, et ve ‘\'V‘Y Yo uw.u.@l‘ S‘hMcL vulc_ L.
The  Gest v\-\r\‘m6 g o ondentand  Hre e,l:e.md—wn/
‘W\w\' rice § Loy e/lg wme MA-M\/ row 0Pe V‘euHo\AS .




p2
An e/thxty\\-wn7 vow o‘&e\/\a.,-\-l‘ov\} obsevrve, onl\/ acks
own individual  columms SE ol pmedric 2 ok colvwan i
i no way affected Yoy the obhen coluwms beilg opensted
J?DV\- We cam  fpeat Hrewe oy -(—raus'(:omd-fows
R =R owh  (proof ounilted)  they aure linesy

hewee, have o e bniy,

ex w=4, QLHR'S. €, e |l © o o
-éql l’—"?s O (@) l (&
e; — €% o | 6 O

?)RL—_')zl a Hé—? ! () ) o

€3 o o | O

eq ey | 0 o 0 o

R '“'Ul-,_"* Q\.{ Z,, — ‘ 0 v)
o A €, rey -Zéa o | 6 o
\Z — | ¢ ?3 —e; © © I o
A A~ ey — g o -2 0

60, £ AR \07 e 54'2[) of  cn eIAMAeu'\-U? rew ofeva&:‘om)
Epr""B, e E Hee CDV‘VVESpoMUuS e,lgweu\tal‘y pmadriy.

The Arterminandts oL e.l,ewewﬁwu/ Mo patrites ocuwe €asy
fo co mpute  Siuce 'f'\r\!.\/ oure  all oune slep frown  yvet,
$Lua_P : O\.C*’ = -\ $Ca-t-€ B\/ lL P o\ﬂ'l' = (’\ V‘GP(MQMQM": “J-e"""l .




,o3

SD) A n~ r're'c (A\ WAL aard m-c (k>= E‘LEK‘T -_-EQ_E)A '€o(‘
EI T EI‘- e—le""‘eW,'M‘/ w\a{-v\l\aes " 'eac‘/\ COMSIJDMJJ'MO +o
owhe s"-ep o\‘F ow r‘e,clUO(-lOV\- I+ .Cattows 'FL\aA'

el A = Jdet (rvred (K)

TIHE) - - deb(E)
w hexe éd'CY‘N-L(k\) w O or 1.

A’) -CDV‘ o!&+ D'F pmclud- -

(a,sr_ T dekn)=0. [y rvel CDWP""“J"‘“Q) A i ot

Trwerbible | & hat Lower dhan 0 PMA'S,
e AB [/\a.g -Ce,u)e.'r ‘HMJA N s we“,
S50 Jer(AB)=0. 020, o olek(AB)=det(K)de®).
Gue IL: Jeb(R)#0. Then AvL., 50 A=Eyfey—E -
ded (A= det(E, --- €, B)

= o\e-l—(Ey) det(L "‘El@)

o= = ek (y)---chet (E,) Jet (B)
JeH(Ere)~ let(£yE1) chet (B)
T = G!&{"CE_[L'EbCL'e{‘[[?)
= det(A) e H(B).

d A

(Je JECoM‘}VUc"EtL M V‘QCDMMA A ‘/aecauls@_
we covld fale O,Avm{-ajp_ ol mulﬁpkﬁv\j L)y

o-n elemewrary motrly being the game o
Ferﬁow‘tvﬂ He wnw opersrion, ounh  +he
ebbeck Lo deb 5 ek (EA) = dheb(E ) ot (k).

T We e/\emchax\l madrice; oecase Hﬁty Yeare Up !
W\U\HQ\L e\eWV\l—m, fow a(:cmHaws- Avds now we see  Tuerlible
V\'\ksr'f\\f-?S Quﬂ— o- Sea}umce. og Vduw o[aev*aJc-'nws.[




P

IV\ ‘CM'\', 1(' A W‘-S " ’:?\/o{-sl A"’I—nl 50 eu"‘£1A= IA.
Pa-ﬂw\'\NeSTZE ca«m.@u[l\'- E[L"'E1 (4 A_H. (fuvtler \"Lg-l[{-'rw{-n'em

-(:oV‘ [,A‘I‘hl ~ Iu\ A_‘] 3

éo(um Operaiong
Usinny k()= deb(R) , we com comider colimn opendiows
ond their efbed on et AL L Vndue,
Ded( D - & - &) = et (S --- &)

or  Jer( &, "‘&7{:---5:}"'&1)"’——J.e'\-(a’p--a} -8 -l
W 0% “J‘:O o~ lx‘ue&v‘:b prope oh\-m}uerl ‘l-‘fva‘a"/\ ca(aADr &"m{?ou?

M -~ FLTG - W) = Aeh(@ o0 BN ¢ ek (BT )
These ove at—-LUa-[H Aﬂ-‘tu&uﬁ Pwper-(—?és Jor JQ\L, a.u‘ﬂﬁ WWA o’eiffl.

Adet i called  om auwu{-‘wj mo BWwear v~ Lorm

(swasp atves Cpreps 1 Clalees w
y»e\go. h:cS Po.rul ) “\/ets.ktfs,-ﬂu columascs )

= 1A= ag) = 0wt e
(Soame 18 columan)

Cmmr'g Rule

Now +o lesrn om u&wm_kl neflictout wethsd 1o ¢olye
LA \T—J , but for o~ fheovetinl purpere = 1+ ollews us to
undergpoah o AP chowayes coith wspecl- to both A
o\ b .

A g'ws\(_- wse.  yotehion:  led ALCJE)\ = [~ T & "-?"J
Cn_‘)\a.te_ colupan Lo’F A with -E’\ We 'C\‘V‘S'L see tlat
AL = AlB 2 -— ] = [AS - AR --- AT = Ai(AY),
Tt Rt o solobon b0 AR =B, then = A (D)




T‘I\us, \)\1 -L\AL WU""(A\\LD:\’W‘E e of o\e'\-

Jek (R)dek(TelNy= det (AL (3D

For this cecoud. Jetermimant,

' \ °‘ P - ))21 en- 00
dek(L: (?)) = | o:. ~ T [
o0 .- - 7:" - - o = Xi '—L"Mn“‘ \
a.o \_\_ Kax -\ l Ca\ouﬁ o, Z)

We Vuwe +us dedved

—T\nwx CC_V‘owwev-‘g RU\Q For W\V\e.r'(-t\ole VUW\.A OANLYfHZ“

et ALC“’)

Y = det A
Note : ) wputi (Witou X ougi
Cred 1y ¢ A
—HA'\L 13 uul.ikd\( Io _he o 30 -to. Howet/ﬂf/ We coum
comput e ' Wiclh ¢ MNEUMY

—

o rXeoul with Y o veduction.

ox A={'2) ) B ceR wotn For o]l we
Compute o solution:
VAP A1 X‘__“L‘a\..__“é
I X S Y L Y 3-2¢
| ¢ 3| )T | ¢ 31 )
OF coure, (e lusw A= 3% }cnﬂ ond thy ¥ NG




ex. (% %y = 3 NE S o T
7(1—%1:1" \1—\ B
t 3
yz,m\ B S

I —

CC_W v ru\e_ Fg MLuAI\, (W’d/)a-'n\j eagiet/‘ {'Lum v N:é
£or '1-;7_, oY when we shut usius C iwterd of [R)

p{vwr.v\«&acr; vam.gv“{ V‘Ut‘e 0“-“) O-PPl\‘C’S U)"‘m’\ 3DI‘J“°“$ ove gﬂf-u;e:—

A forla. Lor A

We corleu] aded Hoaad c,o(uww\\) of K' ig the sollton
}o A')Z’=E"\'l, Wit Cramer ¢ pole , we oblain
Mot c_v\{-\ru/ (t,:)\ ok A

~——

det A

Tr % eosy }o enPM«k a..\ovfj column ¢ of AI:(EJ ,Sthee
R VY ouL/ sve 1 t dhd co‘ld’MV\, ot odry (\},A-

Thy ey et (A;(E]))= )V ek (A) , wene

A :)l: once agsu.il/\ O"CWD"-ES the paver Oh'l-ai\'\‘!‘k ‘CV"’WJ A
by Je‘elr‘nuﬁ row ] ok colowmn [ which & G-) 2 (u-1).

Let Cy = (_’\H) et CA E’\ onge onatn devsle Fle
C ‘) J )
_[_L\)&) ~ cofncley of A,  Then,

“ \ C[l C-'l\ =- Cmq
P

_'Cl'lll- C-'z.'lm._._cmL

.




p7

TLGS mokeiy o ofactors 15 the ‘(‘V‘Mf‘)oga of Hoe colaclsr
makrix  frowa \)esjmduy. T HWe Lrmn C{—vuusposed.s Y
called  Hee a_fﬁ\:y_)_g)a;l'_é_ oC  Clagsizal ;a,c!\'lo‘mjc of A, clewk:lo:l‘)A

o, A= g 4 A
(or o)A = der(A) L)

(o
Y
. _ G O o | o o
4o IWeEhe 1 tlw 3 o | =% o
w -5 2 = s

(checked  fob A'A=T4)

o\d‘ oumk NS va\t)wz,
T\/»L coluw-w, oL o~ Ma-{'ﬁx Coun, L‘t’. (\wl-e«r(mctai A ‘CV‘aw:l/b

A Pwu,ke\og\fayw oY paurodlelepipei. g ov g

EOL\'\ e,levwev&ﬂ-ly rou opewd—?ow lrw.', o c(eo.}r c;#@c{- on the
comsrwm\}uﬁ wlvme 5cal{w> gcaliu5 ) Swdfp;'ﬂﬁ hgy,u.,ﬂ ) ol
V‘c(J\euem:eud- o VDlUWL()‘V‘E%VW‘lS tleav. Thus: ch{{c?( "'5?4,\

14 owen / volume / For non- Pmlh‘,xrols, 'H»e\, ore imlls of swallpanﬂela P;FASI
5o olet(A) meagures +he rudis of aves/ veluwe cl,w«jz- Ay trcaklon: Wo{eﬂinse_




