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I s Section , we il ole.;amﬂu. nokon o’Y-a"Dehrndmmi’. This woill enable us
b give a s}m’f-c j"nrmdgfurﬁp_w of an vertible matrix , whoras upks nao- we Rave
Fod only . compntional brocedure. for finding ik This ,im tm., will eventually provice. s
Wit o Jormuda for askdions o} covkain Kinds of Linear Ayskema .

Recall that e 2% matvin A = [‘\ b] le ]‘.kuﬁhﬂz?]—[- ad-bc #£0
) c d
" ondl ek the eXprerson ad-be s colled Hue Determinant of the marin A, dosefed

et (A) = ad-be
o |° b]:oal-bc SR ()
c d
anol dhe Dverse of A Com e exbressed A N d -b] L
°'r' }7"' A-—-———-‘MM) -c a &

@m.o‘}owmnin in-ﬂJsQﬂa};hY' i ' —_—
That ix cxHoLmLﬂe. towmmm df-oﬂdrdn: SR mﬁbaa*{: o

MINCRS AND CoFACTORS !
HAilsa Aqpare. Mednix , Yhew the Miner o’f enkry A s defined kpde Hhe deberminact

of dhe aubmadsix Kt vemama after the L’fkm:—amlj*’\cn&mouab.wulfm A.
and is clensked by M(; -

The no, (—1)“':' Myj is called Khe Cofactor of enry Gy and is deated by <y -
Emm‘;& (Final-ina Minors awg Coacters ) >
~ \ -
find B Minors amd Cactmrs of Khe mavix A:E % f;} |
Solu

e et

W.‘e.)‘“liwraf-e.hivj a,, (1¢51) is My, = \‘z_ i = OX7 -S%X4 = —=20

m.c.Cafa.r.lw Of' Gy, 1S <y = (__')H-IM" = My, = -30

-_—

The Mingr of exty ay, (s, =1) Is M, = lg 67

The Cﬂfﬁdwdf U, % Qo = ("')‘H'Mlz_ = =M, = ~C4) = 4.
T Minor of ety Ay, (154) &, = |2 s

e C"f“"}‘w C’?’ Gya 1S Ca = (_‘)H'SMB = M,y = lo

The Minor of eniry Gy, (16,2) i3 My, = [“S ;J = (X7 — SX4 = -27
T Cfeckor of g, i

= 2Xx} - 6X3 = -4

- 2xs —3x0 = lo

Czl - (“‘)u‘lmz! = —Mz’ = - =2




€y

The Miner o} exlvj q,, (1e, 0 ) is M, = l; ".;[ = \X7-=-4x3 = -§
the C’fu}‘w O-F ql:, s C’l).: (_|)2._+2- Nll:: [\111

Similsdy, e canfingl Hhe Minovs asd Gachors for obur eudsies -

REMARK © A minger i"h'j omd 11 cmua}»mo\-ma cdfo.cﬁ:r C.:j ave erther o Aame oy
ﬂlaaﬁw-s "% eack other ang :\'Lr.uﬂnhn.a siah_ (.D“J s elar +| or -\ in accovdance
wikh Hhe patkerm in Hhe ‘cReckerboryel "amray [+ Fooee ]
&Ywmﬂz, -
e

= e K

-+
= = - - N
= Mn » = MI:L ) cls" Ml's’"

+
-+
)

o 1L OoF

.
QR‘:-NQ' ? Cz;_= mu s a2 "ﬁp_,‘,' == :

— - ' . -J
COFACTOR EXPANSIDNS OF a ax2 PMATRLX

Lt a 2x2 mabhix IS A = [qn qla_]
q“

Q22

- +

e Rackerbord puthon. for e mabin A 35 [* -]

1y G, 22 H = 4
[} = = —
| 1 22 2 C|1 —_— mll'— ql‘

Cy=-My=-aq, , .= My = G,

Q
Now  det(A) = \ . q"'\ = GG, — G, 9, — 0

Q) G,

"'an-n“‘qu.Ch. ? %M"(D
= 4, Cz|+azz Cz:.. 2 5”’"@
= Gllc!l+q2| C“ 5 FM@ @
& q\z.Cu."'aaa. C-:.:. £ L&’M@
Bacl equations of @ is alled o Cactoy Exbansion of dat(A). In eacl cofockor
b‘hﬂ\l&bfmwdcdfadmsdfwﬁmthwmzmormmpwmafﬁ
memkh,ih*h—ﬁnkq)a.df@),ﬁLaMqu CdFadUr:Schm,L «Sfi'rs}Wo{-/\j

in e recrd equ of ©, all come from Hhe Hecond var of A5 in Hee i of @,
aﬂmﬁmm%nk caunm of A awd ihmfa.rk,aumf»qulmaf/%.




'P_EF&NLTI:ON OF GENERAL DETERMINANT

Tﬁ&o&r:M._ﬂ—Aisthnmﬁk,ﬁm“ﬁmﬂﬁm#ﬂcﬂrmmmﬂmo}/\iscﬁaeud
ﬂwmu&uohﬁwmwuﬁ%iraﬂMeMithwc&mhjﬂL@anﬁ
dockrs end adding the veaubling breducks is aliooys the Aame
'Wsm&tmﬂﬂwsmipwmm ng cefiubon —

M'~ A S an nxn maliix, tha the M,OWWbﬂhﬂ-\ﬂﬁ ng the ewhiea
'mcmawarcanunmvf-/\bj-b\zm}m.d; cofactors and edding dhe reaulk
proclucts s called Hhe Determinant of wmr:g. i K

That is,
det(A) = G C—IJ + 0y Czj + - - - +QnJChJ — O
ad  deb(A)= 6, G+ 8, (i - - -+ a5 Gy — B

[Cobactor exbanyion mﬂma e 1 yeo]
xarble © Find e debernirant o] the. mabin Az[_rg_ , %}
ol bamf“hé‘}’“mmaﬂmqm@h’fwﬁﬁ ST

=2 B dgpr(A) = |2

= sy o4
ks 4 -2
= a4 3| |-z 3 = 4
= 31 4 ‘s 2| T© S ’-1\
¥ 3[(—-&,))1(-.?-) —AX’S] —-[(—-2.))((-—2.)- Sx3] + 0
= 3(-4) —(-H) = -]
Eum&(@ Find B clekerminant o‘?-"fh‘ﬂu\tik A= F;" _'L' %:l
by cofacter %ﬁmm%hfuﬁ'c&m*ﬂ . B
Solu 3 | ©
det(A) = |-2 -4 12
a5 4 -2
5 -4 3 | © ! o
= 8 4 —l’“(—z)‘l -2 +Sl-t| !

= 3[(—‘:)><("1)-1—|x:5] +1[(—1)xl - 4x0] +S[1x3—oxé-4)_]
3(-4) + 2(-2) +S(3) =

— — ’

mmwihﬁ‘%&@,mwbm Hee cfactos  wherens
n f:mm}ﬂz@m&a-iwvwoemddlecam tl\g-HArdmmulb]aﬂievl by zeno.

As a vule, Yo Seat shra cHoctor expansion (ko find deteminant) 15 o
exband almg a s or columu uﬁﬁi”'w z‘:':}*




EIAM}:QE@ (Smt Cherce af- Rrr or Caiwn.n) ' 5 B -
2

ﬁumwnﬁmud}‘ﬂwwﬁx,/‘b\? b =

b 3 [o) () )

Selu. + e e -
lo-}'ih.a’ M(A),Ikmu.‘.nweatbmmfww m;maﬂwﬂ'ﬂ«zw
cdumn, Aince it has He mosk zeves Q}n

)Y o -l
dﬂ-{'(A) — l. ] == |

2 o |
Now oy tus 3x3 dekomimank | ik will be easiat 1o we b exbansion
itsw-fw cahmu,Mika:@tmm-_ ek e dma
det(A) = 1-(-'2).\‘1 —"f

= -'z.[hu — 1x(—‘)]
= -6 .

DETERMEINANT OFf TRIANGULAR MATREX
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MATRICES WITH PROPORTIDNAL ROWS COR. COUUMNS
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SEC-2'3 PROPERTLES OF DETERMINANTS ', CRAMERS RULE
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DETERMINANT TEST foR DNVERTEALLITY
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ADJOINT oF A MATRIX
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30exo-3xem)] ~a1xo-3x2] -1 [1xfy)-exa]
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CRAMER S RULE ! H Ax=b is a pyshwm o"— n linear efuakions in Lnknaons
Anc) Bk HA) £ 0. ﬁmmwmaumwmﬂum
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J K*dﬂm enbrien in Jh celimn of A by Hhe erdriea
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