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Linear Algebra — Part 52
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We know for AE m : ole’((A) 7—‘3 0 <::> AX — L has a unigue solution
<:> A invertible = non—singular

hxh

ror AeR: det(A) =0 & A singular

hxn
Proposition:  For AGR , The following claims are equivalent:

. det(A) £ 0

+ columns of A are linearly independent

« rows of A are linearly independent
» rank(A) = n

* Ker(A) = {0}

¢« A is invertible

. AX - b has a unigque solution for each LGR"

hxh h X h
Cramer's vule:  AER non—singular, Le R , X = (":> e R unigue solution of AX =b.
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Then: ‘
det| &, - a;,, L o, - o,




hxh ot [\)\"ﬂf\ column deleted
Proof: Use cofactor matrix C‘ c R defined: CaJ - (4) : def<7\> ‘th row deleted

Laplace

eXP.a:V‘S‘C’"de-\' A, ., & QJ11 A
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We can show: A = d
det(A)
} c'l : h

Hence: X=AL'—‘— and TL_: T = Ci,L)
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linear in the L
¢th column

= det| &, a, b Qiyy or O,




