Math 225 Section P2: Introductory Matrix Theory
Final

Name:

e Please explain your work. Simply saying ’yes’ or 'no’ is not
sufficient.

e When performing matrix operations, give some indication of
how you get from one matrix to another: (multiply row 1 by 5,

add row 2 to row 1, etc.)

e If you have extra time, please check your work.

e NO CALCULATORS ALLOWED.
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1. Find the general solution to the following system of linear equations and
write the solution in parametric vector form.

1 0 2 1 5
1 |1 v |1 +23 |B| +24 |2 = | 7
1 2 8 4 12



2. (a) Is the following set of vectors linearly independent? { [

(b) Does this set of vectors span R¥? { H-‘ , B-I ’
1 2]

1 il



1 0 1
(c) Are these vectors linearly independent? { |2, |1| |—1|}
0 1 1



3. (a) Given the matrices, A, B and C, compute BT, Ax B, C x B and Al
if they exist. If they do not exist, explain why.

[ a3 ey

_[1 -1 1J [o 2J .

(b) Find the inverses of A and C.



4. Find the determinant of the following matrices.

2 -1 -1
B=|-1 2 -1
-1 -1 2

=0 O

Do the columns of A form a basis of R*? How many solutions does the
equation Bx = 0 have?



5. (a) Is R? a subspace of R*? Why or why not?

(b) If W is the set of all polynomials of the form a + bt + ct?> where a,
b, and c are elements of R, is W a subspace of P, (the set of all polynomials
of degree < 27

4s + 2t

s —t

—3s+1t
1

() IfV ={ :5,t € R}, is V a subspace of R*?



6. (a) Assume A is row equivalent to B.

1021 5 102 0 2
115 2 7 0130 —-1
A= 1 2 8 4 12 B= 0001 3
013 2 5 0 00O0 O

Find a basis for Nul A, Col A and Row A. Determine Rank A and dim
Nul A.



(b) If A is a 5 x 3 matrix, what is the largest possible rank of A? How
about if A is 3 x 57 Explain your answer.



2 1

7. (a) Is A = 3 an eigenvalue of A = [1 5

]? Is [ﬂ an eigenvector?

-2 10 b
(b)yf A= |0 3 2|, find the charactersitic equation, eigenvalues and
0 0 =2

bases for the eigenspaces of A.

10



(c) Find the eigenvalues of A = [g :;1

P, D and PY).

] and then diagonalize A (i.e. find

11



8. Determine if each of the sets of vectors in problem 2 is a basis for R" for
some n. Say why or why not!

12



2 3

9. (a) Let u= | 3 | and v= |—4]|. Find the length of u and dist(u, v).

-1 -2
Are these two vectors orthogonal? Normalize u.

(b)Let S = { }. Is this an orthogonal set?
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orthonormal? Explain your answer.

13

Is it



1 -2
10. Let y = |2|. Find the orthogonal projection of y onto Span{| 1 |,
3 -1
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Bonus

15



