MATHEMATICS 2270. Homework # 7: solutions.

Total=60 points.
1. [10 points] Compute the determinant using Laplace (row/column) expansion:
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Solution. Expaning by the first row we get:
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The first determinant equals
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The second determinant equals:
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Therefore the entire determinant is —5 + 1 = —4.

2. §86.2, # 4. [10 points] Compute the determinant using either Gauss-Jordan
elimination or Laplace expansion:
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Solution. We begin with the Laplace expansion oon the 1-st column, then expand by
the second row:
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We now compute 3 x 3 determinants using expansion by the first row for the first one
and by the third column for the second one:
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Hence the entire determinant equals
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3(2- (—45) + 2(—9)) = 3(—108) = —324. [

3. §6.2, # 12. [5 points] Consider 4 x 4 matrix A with the rows V1, Vo, U3, V4
such that det(A) = 8. Compute the determinant
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Solution. By linearity of the determinant this determinant equals
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(it has twop equal rows). Therefore det = 8. O

4. §6.2, # 27. [10 points| Consider a skew-symmetric n X n matrix A where n is
odd, i.e. AT = —A. Show that A is not invertible by verifying that det(A) = 0.

Solution. det(A) = det(A”) = det(—1- A) = (—=1)"det(A) = —det(A), since n is
odd. Thus det(A) = —det(A), which means that det(A) = 0. O

5. §6.3, # 2. [5 points| Find area of the triangle defined by the vectors
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Solution. The area of this triangle is half the area of the parallelogram defined by
these vectors. The area of parallelogram equals
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Therefore the traiangle has area 25. O
6. §6.3, # 14. [10 points| Find 3-volume of the parallelepiped defined by the
vectors
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Solution. Consider the matrix

o O O =
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Then the volume equals /|det(AT A)|. We have:

1000 (1) 1 ; 11 1
det(ATA) =det(| 1 1 1 1 018 =1 4 10 |=20-20+6=6.
1 2 3 4 01 4 1 10 30

Therefore the volume equals v/106.
7. [10 points] Use the ”classical adjoint” to find inverse of the matrix

1 01
A=11 2 0
01 1
Solution.

The adjoint of A equals

2 1 =2
-1 1 1
1 -1 2
Therefore
2 1 -2
A'=2] -1 1 1
311 -1 2



