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[18pts] 1. The following questions are short answer and only require a brief explanation.

(a) Find the dimension of the subspace of R? spanned by the vectors [ _; ] ) [ —lg ] ) [
( 3. - ‘,)
(.%)‘ a(-) o~ (35)= 3 (-

G @tméuslen eqesl s '-__—1
(b) A= (
A

| i(rn)/ (oon}

N ==
DWW

2 13 2 '
3 ) row reduces to ( 0 01 ) . Find a basis for the row space of
5 000

(c) Let A be a 3 x 5 matrix. If the nullspace of A has dimension 4, what is the rank of
A? (What Theorem are you using?)

Ao Nl (R) « TLaml (A) = =+ of columuy
co Ramh)w S-u=11)

2b+3c
[10pts] 2. Let H be the set of all vectors of the form —b |, where b and c are arbitrary real
2¢
numbers. Find vectors u and v such that H = Span{u,v}.
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[8pts] 3. Determine if the set H of all matrices of the form ( g 2 ) is a subspace of Max2 (the

space of all 2 x 2 matrices).
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[8pts] 4. Let A be a 3 x 3 matrix, let  be an unknown 3-tuple and let b be a vector in R3. If
Az = b has a unique solution, explain why Az = v has a solution for all v in R3.
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[10pts] 6. Show that the polynomials 1 + 2¢%,2t, —2 + 4t%, =12t + 8t form & basis of Ps.
= | & =2 O | 0-20 | 0= ©
o-l% oo -2
02 o -N|—|[ 03 - o

© 0 y o ooy © ]] © o H
I\ 2 0o 0 O O 4 ¥ v @@ O ¥

__wap e pwoh SO z

| Oftginal YouUs ot
\V. und. awmel SPAM

7. Let B = {bl,b2} and C = {C1,02}, where b]_ = [_;],b2 = [_; ] y €1 = [;]; and

cz=[i]. Then B and C are bases of R

[10pt] (a) Find the change of coordinate matrix from B to C 1 -1\ )j)
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[8pt] (b) If v = 4b; — 2by, find [v]c.
< (Y |
g (4) ﬁ-*) l)' (3H0':>
S pae Py (3 (2o /1 2 e

ce—B




[18pt] 8. Suppose that in a small town 40% of the people walk to work, while the rest drive to
work. Suppose that each year the proportion of people that either walk or drive to work
changes according to the stochastic matrix
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(a) Next year what percentage of the town will walk to work?
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(b) In the long run, what percentage of the people will walk to work?
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