Application of the Determinamnt

Using Cramer’s Rule to solve a system of equations
If a system of equations has a n x n coefficient matrix with nonzero
determinant, then the solution can be found by the following method:

Ax=b Make a new matrix 4, where the 1" column of 4 is replaced by b.

a, a, - a X b . d .
e T S ' | Make a new matrix 4, where the 2™ column of 4 is replaced by b.
Gy Ay o Gy, || X | bz . .
C . |=| .| Continue this process up to 4, .
anl anZ T ann xn bn a2n T aln all T aln all aZn
a a a a a a tee
Al -22 2 A2 — .21 2 A — .21 .22
anZ ann anl T ann anl an2 T

The variables x,, x,,...,x, can be found by the following :
det(4,) det(4,) det(4,)
= X, = S
det(A) det(A) det(A)
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2x, + 4x, - x;, = -l
4x, - 2x, + x; =
x + x, + x3 = 3
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det(A4)=2(-2-1)—-4(4-1)-1(4+2)

det(A4)=—-6-12-6=—-24
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det(4,)=-1(-2-1)—4(9-3)-1(9+6)

det(4,)=3-24—-15=-36
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det(4,)=2(9-3)+1(4-1)—1(12-9)

det(4,)=12+3-3=12
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4 =2 9
1 1 3

-2 9‘ ‘4 9‘ ‘4 —2‘

A4, =

det(4,)=2
et(4) ‘1 3 1 3 11

det(4,)=2(-6-9)-4(12-9)-1(4+2)
det(4,)=-30-12—6=—48
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@ example of using Cramer’s Rule to solve a system of equations
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