MATH 126 Solving Systems Using Inverses SPRING, 2008

For each of the following problems. . .

T
(a) Write the system as AX = B, where X = B] or X = |y].
z

(b) Find the inverse matrix A~ if it exists.

(c) If you were able to find A~! in part (b), then solve the system by writing X = A~ B.

20 — 3y =—1 3z — y=38 20— y= 6
dor + 6y = 6 2z + 3y =9 dr — 2y =12

20 — y=6 T+ 2y =11 (6] r—2y+4z= 6
dor — 2y =2 o — y=-—1 —2x 4+ 3y — 62 =—-14

dr+ y— z= —1

r+2y+ z=2 v+ y+ z= 4 (9] 2+ y+ 2= 14

204+ y+3z2=1 r— y—2= 6 r— y—2z= 6
—2x 4+ 3y —4z =1 T+ 5y + Tz =12 T+ 5y + 9z =12
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There are infinitely many solutions. In particular, there is no inverse matrix A=! since ad—bc =

(2)(=2) = (D) =0.

The system is inconsistent. Again there is no inverse matrix, since ad — be = (2)(—2) —

(—1)(4) = 0.

(It’s the same matrix A as before. This demonstrates that AX = B and

AX = C can have either zero solutions or infinitely many for the same matriz A!)

11 2 x L1 27]([11] 1[9 1
_1—— = = -1 = - = - =
=gl A e aesl A5 s le] - [
[—3 —2 0 x -3 =2 0] [ 6 [ 10
(6] A'=120 13 2| & X=|y|=A"'B= |20 13 2| |-14| = |64
117 1 z 17 1 [-1 |—33
(13 —11 -5 x 13 —11 -5] [2 10
[(7]AT T =|-2 2 1| &X=|y|=|-2 2 1] [1]=|-1
-8 7 3 z -8 7 3|1 —6

The system is inconsistent and A has no inverse. If we were to try to solve this using row

reduction, we’d get
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