[lustration of why the [A[I] method of finding A-1 works.
(College Algebra, 3™ edition, Mark Dugopolski)
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from Example 2, how do we find its inverse if it is not already known? According
the definition, ™" isa2 X 2 matrix such that 44~ = Jand 4~'4 = . So if

Al = i
Lz
then
( 3 4‘, y x y|[3 4] _[10
5 7 z wl||5 7 0 17}
To find 47! we solve these matrix equations. If 4 is inveriible, botl 3
have the same sgn.t.u We will work with the first one. Muitiply the two matri

on the left-hand side of the first equation to get the following equation:
3x + 4z 3y + 4w |10
Sx+7z 5p+ Tw 01

Equate the corr esponding terins from these equal matrices to get the

systems:

3x+4z=1 3y+4w=0

5x+7z2=0 5p+ Tw=1

We can solve these two systems by using the Gaussian elimination method from
Section 6.1. The augmented matrices for these systems are

Note that the two augmented matrices have the same coefficient matrix. Since we
would use the same row operations on each of them, we can solve the systems si-
muitanecusly by co mbining the two systems into one augmented matrix de >noted

34 | 10
[A[]]=I:5 7 l 0 1]

~ ,‘ . . pa— | ~ .
So the problem of finding 471 ig equivaient to the problem of solving two systems
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by Ganssian elimination. 4 ic mvprﬂHP if and only if these systems have a solution.



