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Linear Algebra — Part 38
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Proposifion:  For a system AX L (Ae IR )

the set of solutions S;: 5:3\('6 R" | A’)‘(' - | }

is an affine subspace (or empty).
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More concretely:  We have either S = ¢

or S = V, + Ker(A) for a vector \/OCRM

STV % | xe Kev(A)]
Proof:  Assume V€ S = A\/O:L
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Set X:= V,+ X, for a vector xoeR,

Then: %€ S & AX:L & A\XOJ'\-AX(J:L
(v°+xo) s}

E Ax, =0 & X €ker(h) O

Remember:  Row operations don't change the set of solutions:

S — vo"' Ker(A)
AVO:L ) KeY(MA)

& MAy, = ML
decide l)e Ran(A)
~——=> Gaussian elimination / gives us a particular solution V,

\ gives us Ker (M)




