Boyce & DiPrima ODEs 10e: Section 7.2 - Problem 19 Page 1 of 3

Problem 19

In each of Problems 10 through 19, either compute the inverse of the given matrix, or else show
that it is singular.

1 -1 2 0
-1 2 —4 2
1 0 1 3
-2 2 0 -1
Solution
Start by calculating the determinant.
i_;jg 2 -4 2 -1 -4 2 -1 2 2 -1 2 —4
det| |, ; 3|=10 1 3[+1] 1 1 3+2/ 10 3-0 10 1
5 9 o _1 2 —1 -2 1 -2 2 -1 -2 2
1 3 —4 2 —4 2 —1 —4 2 2 1 2
=2 —1‘+2 1 3‘_2‘ 1 3‘_1‘ 1 1‘_2‘2 —1‘_6‘—2 2’

=2(—1) +2(—14) — 2(—14) — 1(3) — 2(—6) — 6(2)
=5

Since it’s not zero, an inverse for the given matrix exists.

1 -1 2 01 0 00
-1 2 -4 2|01 0 O
1 0 1 3|00 10
-2 2 0 -1/0 0 0 1

The aim is to make the left side 1’s and 0’s as the right side is now. Multiply the first row by 2
and add it to the second row.

1 -1 2 01 0 0 O
1 00 2|2 100
1 01 3{0 010
-2 2 0 -1/0 0 0 1

Multiply the second row by —1 and add it to the third row.

1 -12 0,1 0 0O
1 00 2| 2 1 00
0 01 11-2 -1 1 0
-2 20 -1,0 0 01

Multiply the first row by 2 and add it to the fourth row.

1 -12 0] 1 00O
1 00 2y 2 100
0 01 11-2 -1 1 0
0 04 -1, 2 0 01
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Add the fourth row to the third row.

1 -1 2 01 0 00
1 0 0 212 1 0 0
0 0 5 0j0 -1 1 1
0 0 4 —-1]2 0 0 1
Divide the third row by 5.
1 -1 2 0|1 0 0 O
1 0 0 212 1 0 0
o o1 ojo -1 1 1
0 0 4 —-1|2 0 0 1

Multiply the third row by —4 and add it to the fourth row.

1 -1 2 o0l1 0 00
1 0 2/2 1 00
o 01 oj0 -3 % ;)
0o 00 —-1/2 2 -2 1
Multiply the fourth row by —1.
1 -1 20/ 1 00 0
1 002 2 10 0
0 010 0 —-% % ;)
0o 00 1|-2 —-% 4% -1

Multiply the fourth row by —2 and add it to the second row.

1 -1 20 1 0 0 0
1 oo0o0f 6 2 -8 gj
o o100 -t 1
0o 00 1|-2 -3 2 -1
Switch the first row and the second row.
1 000 6 ¥ -2 2
1 =120/ 1 0 0 0
o o010 0 —-% 1 ;J
o 00 1]-2 -3 1% -1

Multiply the first row by —1 and add it to the second row.

—_
w

1 00 0| 6
0 -1 2 0]-5
0 010 O
0 00 1]-2
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Multiply the third row by —2 and add it to the second row.

1 o000l 6 2 -5 2
0 -100[-5 —& & _2
o o1ol o0 -f 1 %
o 00 1]-2 -3 % -4
Multiply the second row by —1.
1000 6 ¥ -2 2
0100 5 & & 4
0010 0 - L+ 1
0001]-2 -3 2 -1
Therefore, the inverse of the given matrix is
6 ¥ -¢ 1
5 % -¢ ¢
0 b b}
2~ 4
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