lof6

Department of Mathematics — University of Tennessee
Math 251 Matrix Algebra I
Test 3

Name: SO(UJ“\DV\S

Time allowed: 50 minutes

Instructions:
e Calculators are not allowed.
e All electronic devices must be put away.
e Answers with insufficient or incorrect working will not receive full credit.

e Simplify answers whenever possible.

Page | Points | Score
2 10
3 10
4 10
5 10
6 10
Total: | 50
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1. {10 pts) Decide whether each statement is TRUE or FALSE. No justificalion is required.

e The set of all polynomials with the usual addition and scalar multiplication is a vector space.

Trwe.

o The intersection of two subspaces of a vector space V is also a subspace of V.

Truwe.

e If S is a set of vectors in a vector space V, then span(S) is a subspace of V.

True.

e The span of a nonzero vector in R3 is a line.

True.

e The polynomials z — 1, (z — 1)?, and (z — 1) span P;.

False.

e If W is a set of vectors containing the zero vector, then W is linearly independent.

Fale.

e Every set of n linearly independent vectors in R™ is a basis for R™.

—
lrue.

o If B is the standard basis for R" and ¥ is in R", then [¢]; = 7.

True.

e If W is a subspace of a finite-dimensional vector space V, then dim W < dim V.

TﬁAQ,

e If Ais a3 x 3 matrix, then A = Pg,_,p, for some bases B; and By of R3,

False.
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2. (6 pts) Let V be the set of all pairs ¥ = (a, b) of real numbers with the following operations:

(a,b) + (c,d) = (a +¢,0),
k(a,b) = (ka, kb).

(a) Does V satisfy axiom 2 for vector spaces? Prove or give a counterexample.

Yeg .

(a,b\) + (c,ol\ z (a+c, o\) B (c+a,o) = (0.00 + (a.'°> .

(b) Does V satisfy axiom 8 for vector spaces? Prove or give a counterexample.

No.
(v +1) (l,\\

(Y 100
Thes (H—u)(m)# 1(1,:)4.((:,:)_

2 (|,l) = (‘ziz)
(i, (0,0)= (20).

3. (4 pts) Determine whether the set of polynomials of the form p(z) = a + bz is a subspace of Fy.
(a sbx?) + (c4dx) = (a re) + (bed)st
o te sof i closd  wnder  addibion.
e (a st = (ko) + (k)=
so He =t s cosd wwer scalar  waltipliation,

ﬂus "’L\ﬂ_ SA’ op PO(S'AOMM(S op “'\0. -Qnm a+foxz
S a Su\bs‘mc& op P.-,
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11 1 0 0 1
4. (10 pts) Consider the matrices A = , B= ,and C = .
01 11 1 0

(a) Determine whether A, B, and C span Ma;.

Wl V] e el ﬂwz[? é]=[i 3]

k|+kz - Qa
—-—‘) k, +k3=5 . _
by vy e = a=d

k.#-l(l = d

Thas A, B,C do wot Span Maa .

(b) Determine whether A, B, and C are linearly independent in Mas.

‘gUW\ Par"’ ("‘\ :

{h*kz z
ke +l<3

F
\

Q

kl + k" :O

T'/\us A,K,C are L‘V\earlts Mo'zpemo(ﬂ.nl'

(c) Is the set {A, B,C} a basis for M3,? Explain briefly.
'\_l_o.' m Se-'l' Z’Iﬂ,'B,Ci dpcts V\_D_" Span Mn , Seo
is V\p‘l’ a bas‘l‘s Q’r M;z .
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5. (10 pts) Let By = {(1,1),(1,—1)} and By = {(0,1), (1,2)} be two bases for R,
(a) Find the coordinate vector [0] 5 with respect to By for o= (2,4).

.\7 = (Z,Q) = 3(1,1) + (-\)(1,4) ,
So [-\7]‘3‘ : (3:-').

(b) Find the transition matrix Pg, 5, .

o 1
{ 2

(c) Use your answer from part (a) to find [7]p, .

[ﬂez * Beoe, [ﬂx. : [-" T] ["g'] ) [:1 :

(d) Does your answer to part (¢) match what you expect? Explain briefly.

@- e o(o,l\ + 2('.1) , Se

[3182 : [;’l by ckfinthon.
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6. (6 pts) Consider the linear system below.

T1 — 229 + 223 =0
1 — To+2r3—24=10
Ta — Ty = 0
The general solution for this system is 7 = —2s+ 2t, zo =, T3 = 8, T4 = L.

(a) Find a basis for the solution space of the linear system.

The Senem( 5‘9(“{'"""\ is

Y
y 4

(-2s+2¢, & s t)

s(-2,0,1,0) + £(2,1,01).

A bosis for  He  soluhon  space i
- g(—z,o,u,o)) (2,1 018

(b) What is the dimension of this solution space? Explain briefly.

'TL\Q OLMQV\ Sion S 2 b@mum -H‘t bouis tin Pg,rl' (0\)

!

COMui nS l'wo VQC{‘DrS .

7. (4 pts) State the dimension of each vector space. No justification is required.
(a) R®

S
(b) P

L

(¢) The set of all 3 x 3 lower triangular matrices.

6

(d) The subspace of R? spanned by the vectors @ = (1, -1,0) and 7 = (-1,1,0).



