Professor George McNinch Math 221 — Section 02 1

Name:
November 24, 1997

Exam 3

Show your work in completing the following problems. There are 6 pages on the exam. Remember to pace yourself;
don’t spend too much time on a single problem. Good luck!

Poi nts per problem

Problem 1. 10 points Problem?2. 12 points
Problem 3. 20 points Problem4. 20 points
Problem 5. 18 points Problem6. 20 points

1. Givedefinitionsfor each of the following terms. Use complete and coherent sentences!

1. Anorthonormal basis.

2. The(i, j) cofactor of anmx mmatrix A, forL<i<mand1<j<m
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2. Construct the following matrices A, or tell why no such matrix exists.

(@. A 3x 3 matrix A with exactly 2 eigenvaluesA; = 1 and A = 2 and with the dimension of the null space of
A—1=A—-\l equal to 1.

(b). A 3x 3 matrix Awith only the single eigenvalue A = 2 and with det(A) = 1.
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(a). Usethe Gram-Schmidt processto find a matrix Q with orthonormal columns which has the same column space
asthe matrix A, where

Qoo w
OQON P>
WEFE h~W

(b). Using Q find the vector X in the column space of A closesttoV = (1,—1,1,—1). IsVin the column space of A?

The vector X = In column space?
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4, LetA= [1 3]

1 1)

(a). Find matrices Sand A so that S*AS= A isadiagona matrix.

(b). Solvethe equation A% = H
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5. LetV= %(1,—1, 1) andlet Q =1 — 2V- V", where| isthe 3 x 3identity matrix.

(a). Show that Q isan orthogonal matrix.

(b). Solvethe equation QX = (1,1,1).
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1 -1 -1]
6. Consider the matrix A= lo 2 0 |.UseCramer'sruleto answer the following.
1 0 1

(a). Findthey coordinate of the solution to equation (1):

X 0
A [y = [oc] where o is any scalar. (D)
z 1

(b). Findthey coordinate of the solution to equation (2):

B0

(c). Explain any similarities or differences between the previous two answers. In which coordinate (x, y, or 2) do
the solutionsto (1) and (2) differ? In which coordinate are the solutions the same?



