Assignment No. 10 MATHEMATICS 2050 Fall 2004

This assignment is a collection of problems from the last part of the course. It covers
material you must know for the final examination, but is not to be turned in for credit.
Solutions will be posted during the last week of the semester.

X2 — X3 = 8
1. Consider the system of equations xi + 2x2 + x3 = 5
X1 +x3 = -—-7.
i. Write this in the form Ax = b.
ii. Solve the system by finding A~ 1.
8 0 1 -1
iii. Express | 5| as a linear combination of the vectors 120, 1.
-7 1 0 1
0 -2 1
2. Express| 0 1 0 | as the product of elementary matrices.
1 -5
-1 2 4
3. Let A= 0 3 5 |.
2 -2 3

(a) Find the matrix M of minors, find the matrix C of cofactors and compute the
product ACT.

(b) Find det A.
(c) If A is invertible, find A~1.

4. Suppose A is a 2 X 2 matrix with det A = 5 and cofactor matrix C = [ _; i }
What is A?
1 -1 2
5. LetA=|3 1 1 |.
2 -1 3

Find the determinant of A expanding by cofactors of the second column.

6. If A and B are 3 x 3 matrices, det A = 2 and detB = —5, find det ATB~1A3(—B).
1 2 1
7. LetB = 3 -2 0 |.
-1 4 1

(a) Find detB, det %B and det B~ L.
(b) Suppose A is a matrix whose inverse is B. Find the cofactor matrix of A.
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1 00 O 5
001 01
8. Find | 2 5 0 0 O | byreducing to upper triangular form.
001 -40
010 10
a b c 2p —a+u 3u
9. LetA=|p ¢ r} and suppose detA=5.Find | 2g -b+v 3v
u vow 2r —c+w 3w

5 _7 7 0 1 0 1 3
10.LetA=[4 -3 4];V1=0,V2=0,V3= 21, vq = Of,vs = |3] and
4 -1 2 0 0 2 -1 3
1
ve = | O . Determine whether or not the given vectors v; are eigenvectors of A. Justify
1

your answers.

11. Find the characteristic polynomial and the (real) eigenvalues and corresponding eigenspaces
of each of the following matrices.

@ |3 3]
1 -2 3
(b) [2 6 —6]
1 2 -1

12. If x is an eigenvector of an invertible matrix A corresponding to A, show that x is also
an eigenvector of A~1. What is the corresponding eigenvalue?
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