Math 115A
Linear Algebra

Quiz 1

Instructions: You have 60 minutes to complete the exam. There are five problems worth a
total of 38 points. You may not use any books or notes. Write your solutions in the space below
the questions. If you need more space, use the back of the page. Do not forget to write your name

and UID in the space below.

Name: St %

Student ID number: TS 3465D

Question | Points | Score
1 6 ¢ |
2 12 !
3 5 | €
4 7T | b
5 s | b
Total: | 8 )%
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Recall thet B }is & vector space over R wil th coordinatewise addition

List every snhepace of R' You don't need to prove vour claim in this part.

b b) Hpre] Suppose Vois a subspace of R

Prove that V has to be equal to one of the subspaces vou wrote down in part (a).
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Problem 2.
Suppose X' is a nonempty set.

In class and on the homework, we proved that the set of real-valued functions from X,

F={f: X >R}

is a vector space over R when equipped with pointwise addition and scalar multiplication.

O (a) [2pts.] Give the definition of addition and scalar multiplication in JF.

()(b) [2pts.] Verify the eighth axiom of a vector space for , that is, that for all A, € R,
and for all f € F, (A +pu)f = Af + uf.

O( ) [3pts.] Fix 20,2, € X. Prove that T : F = R, f > f(zo) + f(21) is linear.

Now take X = R so that 7 = {f : R = R}.

P\,_(d) [2pts.] Is the subset {f € F: f(0) =1} a subspace of F?
Prove your claim.

\ (e) [3pts.] Is the subset {f € F: f(—1)- f(1) = 0} a subspace of F?
Prove your claim.
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Problem 3 5pts. \

Let \_/ //’/

1. 0 0 0 0 0
0 1 0 0 0 0
_ 10 =10 1 0 10 _ 0
€1 = 0 , €2 = 0 , €3 = O , €4 = 1 ; €5 = 0 y €5 O
0 0 0 0 1 0
0 0 0 0 0 1

Consider the 6 x 6 matrix

A= (265 €3 366 564 (5] 62).

Calculate A* and A% efficiently.
I expect the numbers in your matriz to be written in ezponent form;
don’t calculate things like 213.

You can write your matrices in terms of their columns like I have done.

(20030 1 3eu 1260, | B ley) =30 (2% (3%, | 3 1 5% 2015,
—7 4 (QQLI ’ 343 ’ 51¢‘ / ‘54% | szgl 3% ) = oyt ( )3(_: } BL‘

17 (2%, 135, 1 3%, | 7% 125, 13%, )



Problem 1
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ais particular example, describe ker T. and prme vour claim.
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Problem 5. .
Suppose V and W are vector spaces over R, that S : V — W is a linear transformation,
and that (vy,vs,...,2v,) is a tuple of vectors in V.

Always true or sometimes false (i.e. depends on V., W, S, etc.)?

(8) [2pts] If (v1,vs,...,v,) spans V,
then (S(v1), S(va), .. ., S(v,)) is linearly independent and ker § = {0}.
7 _
(b) [2pts.] If ker S = {0} and (S(v,), S(vs), ... ,S(v,)) is linearly independent,
then (vy,v,,...,v,) is linearly independent. '
A 4
(c) [2pts] Ifim S = W, then (S(v1),S(va), ..., S(v,)) spans W.
7 KN
(d) [2pts.] If (v1,vg,. .., vy,) is linearly independent,
then (S(v1), S(v2), ..., S(v,)) is linearly independent.

F

For each part, respond with “T” or “F” or leave it blank.

Correct — 2pts. Blank — 1pt. Incorrect — Opts.

No justification is required, and anything else that is written will be 1gnored.



