Lesson 34: Determinants of Matr ices
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Last: Yime: we pehdioned the derm. Sinverbible,” Lt define

that word.

Definition: A matrix is invertible if e determinant is

nonzera,

Definition: A madrix is SinSular f the deferminant is zero,

But whed is the el

No\'a‘hdn. TM oﬂefermmanf of a Ynmh‘;x s written by repic’uzm

Hhe %mcut)rﬁ/mnn’rhmm with vertical bars,
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Given o maitix Az 3] Hen det¥=ad-bc,
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Note this showld be faumilar since the formula for

inverses ,in the %2 case, has H,ig %uar)hlvy in the

Praction.
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det Az 8(-10)~ (D)) = -0 - a -36

3x 3 Determinants

Qacdly Here 1§ no Simgle -?ormw)a, Insdead we find i}

H}muqh o mahed culled cofactor exXpunsion., RBefore w2

Or‘esenf this WH’)O(,Q we need o C()M[)lf (ﬂeﬂmﬁcm




i The Iy ) minor of fhe matrix, clencted by Nn,,

) 'Hae detecminant that results from deleting &

e i-th r‘aw and Fhe 'f’h column of the matrix.

Example 2: Let A= [ b | 7\ . Find ) following minors
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First delete the st row and |st column.
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Firsy clelete the lst row and 2nd Column —
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So Mia=z 13 ol=3(1=-0(5)=12
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First delete the s} row and  3rd column
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So M3 = g 21 = 3(8) -2(5) = A4-10> 1Y
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Definition: The i) cofactor of the matrix i3

defined bv S
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E)?ample 4 (:Qaﬁ'iinuinj with E,XamP'ﬂaa') lel Az N W }:l
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Find the following cofactors .
&) Cyj i -
By the formula  Cu= (- M = My
From Exa, Myi=3. i
Hence Ci = Myz &
® Cia I+ 3
B)/ the formula  Cip= (=D """ Mia = =~ Mja
From Ex &b, Miaz 12
® Henee Ciazi-haz =12
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_v By Ye formula . Cizg 2 (D" Mia = Mis

From Ex e ity =2

Hence Cia= Mia= IY

Definitien: Let A be e nxn malrix, the cofackor

expansion clong the i-Hh pow i$ .'d.cffnecl with the

following  Pormuled
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Example Y. Calculak  the determinant of Az/ 6 | 2\
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Let’s fix the 13 pow. So
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Note that in Exam'olc 3’, we coleulaked Cu, Cip, and €13 which

were

C,l'-’g C}Q:“"IQ <I37]l‘f

From the madrix we coan Pind  Au, Aia, and Ais

An = b Ap= | o]

Putlipa i+ all toqether

C det A=6(8)+ 1(-12) + F(14) =13Y

An aP\s[)\icaHor) of  this concc}o} 15 as Follows .
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Example 5. Selve for X, X;' e o
X
X+l ||z x(xtDh~-1(D=0
& X
X'4x 2= 0
(x42)(x-1)=0
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