Cramer’s Rule

Now we easily see that det A = 2(3) — 1(2) +0(1) = 4 and therefore

Theorem: (Cramer'srule) Let Bi=[ a1 a --- b --- a, | bethe

matrix A but with column / replaced by the vector b. Then the solution x
of Ax = b has entries

det B;
det A’

Proof: Here is the 3 x 3 case. If b = Ax, then b = xya1 + x02a> + x3a3.
Therefore

Xj = =1,..,n

det B, = [ X131 + Xoa2 +X3a3 ax as ]
[ x1a1 a» a3 ] (PROP 5 for columns)
=x [ ap a» a3 ] (DEF PROP 3 for columns) = xj det A
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