
Solutions to Home-work 10

1. (a)





1 1 2
1 2 5
2 5 14



 →





1 1 2
0 1 3
2 5 14





→





1 1 2
0 1 3
0 3 10





→





1 0 −1
0 1 3
0 3 10





→





1 0 −1
0 1 3
0 0 1





→





1 0 0
0 1 3
0 0 1





→





1 0 0
0 1 0
0 0 1



 ;

and hence, A is row-reducible to the identity matrix I and
therefore invertible.

(b) Deduce from (a) that I = E6E5E4E3E2E1A, where

E1 =





1 0 0
−1 1 0
0 0 1



 E2 =





1 0 0
0 1 0
−2 0 1





→ E3 =





1 −1 0
0 1 0
0 0 1



 E4 =





1 0 0
0 1 0
0 0 1

10





→ E5 =





1 0 1
0 1 0
0 0 1



 E6 =





1 0 0
0 1 −3
0 0 1




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and we deuce that

A = (E6E5E4E3E2E1)
−1

= E−1

1
E−1

2
· · ·E−1

6

=





1 0 0
1 1 0
0 0 1









1 0 0
0 1 0
0 0 1









1 1 0
0 1 0
0 0 1





×





1 0 0
0 1 0
0 0 1
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







1 0 −1
0 1 0
0 0 1









1 0 0
0 1 −3
0 0 1





is a decomposition of the desired sort.

2. (a)

adj(A) =

















∣

∣

∣

∣

2 5
5 14

∣

∣

∣

∣

−

∣

∣

∣

∣

1 2
5 14

∣

∣

∣

∣

∣

∣

∣

∣

1 2
2 5

∣

∣

∣

∣

−

∣

∣

∣

∣

1 5
2 14

∣

∣

∣

∣

∣

∣

∣

∣

1 2
2 14

∣

∣

∣

∣

−

∣

∣

∣

∣

1 2
1 5

∣

∣

∣

∣

∣

∣

∣

∣

1 2
2 5

∣

∣

∣

∣

−

∣

∣

∣

∣

1 1
2 5

∣

∣

∣

∣

∣

∣

∣

∣

1 1
1 2

∣

∣

∣

∣

















=





3 −4 1
−4 10 −3
1 −3 1





(b) In this case det(A) = 1 and it is readily verified that
indeed the matrix adj(A) = A−1.

(c) The displayed ratios are seen to be nothing but





x

y

z



 =





3a − 4b + c

−4a + 10b − 3c

a − 3b + c





= adj(A)





a

b

c





= A−1





a

b

c



 ,

as desired.
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