Math 511: Linear Algebra
Good Problems 1

Due: Friday, 6 June 2014

LATE SUBMISSIONS WILL NOT BE ACCEPTED

Name:

Instructions: Complete all 8 problems. Each problem is worth 12 points.

Show enough work on the paper provided (this paper), and follow all instructions
carefully. Write your name on each page.

You may use any electronic (or other) aids that you wish, but you are expected to
show all relevant details of any calculations. A correct “answer” is not good enough;
I need to see how you got it!

Good Luck!



Name:

1. Let P, be the set of all polynomials of degree less than or equal to n— 1. Verify axioms
C1, C2, A3, A4, and A6 of the definition of a vector space.
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2. LetT:P, — R” be the map defined by I'(p) = (a1, ay,..., a,)T, where p(x) = aj + apx +
o+ a,x" ) Verify that T(p+q) =T'(p) +T'(q) and T'(ap) = al'(p) for all p, g € P, and all
aeR.

Lot «p e [R.
f’zéﬁ' st p(x)= A X+~ £ agkh!

q (x)= b by Xt oo b b X"

e () - () =) (5

L] L |
@1%)&): (a, +b)) + (azflﬂ)x Foeee * (Mﬂah\) x"

N b

() (") - () TG

QAn f’L)h

50 F(rfo - Y‘q)+ r(%> 0

M(A\v\ WL‘\L‘/,
er) (x) = (« “l)

o (<) (:23) _ 4 (2:)~ < T(r) |

oan

-
+ C(Az)k T ("“*)Xh



Name:

Let Z denote the set of all integers with addition defined in the usual way, and scalar
multiplication defined by
aock=[al] -k
for all ¢ € R, k € Z, where [a] denotes the greatest integer less than or equal to a. Show
that Z together with these operations is not a vector space.
List all axioms which fail to hold, and give an example of each.
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4. Let AeR™*", Explain why the matrix multiplications AT A and AAT are always possible.

Does AT A= AAT? Why or why not?
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5.

Name:

Let A € R?*2 with a;; #0, and suppose that a = ay)/a;;. Show that A can be factored into

a product of the form
_ 1 0 ay a4
A=l (T V)

What is the value of b?
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6. A matrix is said to be symmetricif and only if AT = A.

Let S = {A € R?*? | AT = A} be the set of all symmetric 2 x 2 matrices. Show that S is a

subspace of R?*2,
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7. A matrix is said to be skewsymmetric if and only if AT = —A.
Show that if A € R"*" is skewsymmetric, then its diagonal entries a;; must be all be 0.

Do the skewsymmetric matrices form a subspace of R"*"? Justify your answer.
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8. Which of the following subsets are actually subspaces of R?? Justify your answers.
L {(x1, 27 %1+ %2 = 0}

2. {(x1,%2) | x1%2 = 0}

w

. Alx1,x2) | X1 = 3x2}

-

{(x1, x2) | 121 = | %2}

<

{(x1,x2) | X2 =221 + 2}

Don't turn this part in: Sketch the graph of each subset in the x; x,-plane, and compare
the graphs to your answers. Do you notice anything interesting?
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