Worksheet for Four.I From Linear Algebra, by Hefferon

The determinant of a 2x2 matrix is

and this is the determinant of a 3 x3 matrix.
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la) Perform Gauss’s method on the matrix, decide if it is nonsingular, and then compute the

determinant.
1 3
2 4
Solution: Here is Gauss’s method.

1 3 —2p1+p2 1 3

Because there are no zero rows, the starting matrix is nonsingular. Here is the determinant.
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b) Do the same to this matrix.

Solution: Here is Gauss’s method.

1 3 —2p1+p2 1 3

Because the is a zero row, the starting matrix is singular. Here is the determinant.
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c) Perform Gauss’s method on the matrix, decide if it is nonsingular, and then compute the

determinant.
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Solution: Gauss’s method is straightforward.

1203\ 1 2 3 , 1 2 3
45 6 _7ﬂ+>"2 0 -3 —6| 23" o 3 6
7 8 9) PNy 6 _12 0 0 0

There are zero rows so the starting matrix is singular. Here is the determinant.
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d) Do the same to this matrix.

12 3
4 5 6
7 8 10

Solution: Gauss’s method is much the same as in the prior answer.

12 3 . 1 2 3 , 1 2 3
45 6 _7"—‘+>"2 0 -3 —6| 2" o 3 6
7 8 10/ " \o -6 -1 0 0 1

There are zero rows so the starting matrix is singular. Here is the determinant.
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2. Find the determinant of each matrix by reducing it to echelon form, keeping track of any row
swaps, and then multiplying down the diagonal.
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Solution: Gauss’s method is straightforward.

1 2 3 . 1 2 3 5 1 2 3
45 6 25" lo 3 6| PR o -3 -6
7 8 9) e —6 —12 0 0 0
Multiplying down the diagonal gives 0.
1T 0 2 -1
0o 2 -1 0
2 1 0 2
-1 2 0 0
Solution: Gauss’s method is straightforward.
1 0 2 -1 10 2 -1
0o 2 -1 0 —2p1+p3 02 -1 0
2 1 0 2 P1+pPa 01 —4 4
-1 2 0 0 02 2 -1
10 2 -1
—(1/2)p2+ps3 0 2 -1 0
—o2tos 00 —7/2 4
o0 3 -
10 2 —1
(6/7)&—0—;)4 0 2 -1 0
0 0 —=7/2 4
00 0 17/7

Multiplying down the diagonal gives —17.




