Part A

1. (20 points) Determine whether each given set S is a subspace of the given vector space
V. I so, give a proof; if not, state a property it fails to satisfy.

(2)(5 points) V = R?, and § = {(a:,y) eV I 2=y} = % y =x{v7 3""3

Nt closed undor addition
-0, (1,0eS
(1A4)+ (t,t):(z,c))éits

Circle final answer. S is a subspace: YES 0

(b)(5 points) V = R?, and § = {(a:,y) eV ’ T < y}.

Vot closed undlar sca/m& Ly (qejaﬁvc)ma(sa

(1,2)¢S
LmL
D (1,2)= (-!,"?—)$S

Circle final answer. S is a subspace: YES or
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(c}(5 points) V = P3(R), and S = {f eV

£(5) we}.
ﬁ/[s)w) £lis1=0  Haom

Qfm{ )/(5—) z ‘E\[(Y)r(;[{r):o-fo v
@\Ff’),(r)‘:’ X Q[{Y) Tol-0=e '(Gfaay S‘CA{&(’O{ L/
O0'ls)=0

Circle final answer. S is a Suhspace:@or NO?

(d)(5 points) V = P4(R), and § = {f eV I 7(0) = 5}.
0K nat clowd pndler a Al iteon
£ =5, £/0025 — G, Yior=5rS =107

Qf VIESJ( c[a{aﬂ uMtobeca/cfv .
=5, eV in=1ds

Circle final answer. S is a subspace: YES 0
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2. (16 points) {a}(8 points) Determine if the functions {sin(z), cos(z),e*} on the interval
(—%, %) are linearly independent or not. If so, give a justification; if not, explain why not.

l w@ac{\fverf&{wd a(mf!ﬁ 3l tolvnga
(g

| Sinlx) 145(x) eX

(/Unmsfcmm = W[)() = ws(x) —Sw(x) ¥
—falx) —os(x) €°

(oS X ~SinX / | Sinle) m{x)%( $talx) cuslk)
=Sty ~#03X =& | sulk-ato Gosl) —5nfic)

= o

i

A [~ms”'x’—§m‘x) 4 K(G) + X (St —ewix)

S %0 ‘Qy any X< ["%(,’QZ) [%%?‘5?(1{5)

C %Sin(}(),mbé()/@’ké [T 7 (’%{%))

Circle answer. Are the functions linearly independent: @)[‘ NO?
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1 1 12
{(b){8 points) Let @, = (1) , fly = (2), and b = (19). Determine if b € Span{d,,ds} or
1 3 26

not. If so, write b explicitly as a linear combination of {&y, d>}; if not, explain why not.

. <) Co
|z H,Z(—J oX A [@ oS
| 2 l‘i d@ — 0 W]

I 3 Afa”) Anl2) | o olp

CWSlS‘['(/I/H(‘ Wi'ﬂ\ Qv(uﬁm Ct :)’, C277
@ [E=ST R P i i3

Circle answer. b € Span{dy, d»}: or NO?

T N g, 7""’
If answered YES, write b as linear combination here: a, T 1G4,




3. (16 points) Let
Hh=2+3x+2, =1+ and ¥y =1+ 3z + 2%
be three vectors in the vector space P3(R) of degree < 2 real polynomials.

{a)(8 points) Determine if {, %, 73} spans P3(R).

g veetvs fhe 3 petpnaials watds antly andy

20| (somovphim  F & e
313
O
Az(-3) o |
sy -} e ; _./[
An(’l) @ 0 | oxpand l) | 0 mj"j:
gt
(ol

W As dot£o Ho 3 volumms are LT
and Span €3 . Thys 2&?/@{737} dve LT
and Spaw [ (R).

st

Circle answer. {#,7,73;} spans P (R) :@21‘ NO?

i




(b)(8 points) Are these three vectors linearly independent? If so, justify why; if not, find an
explicit linear dependence between them.

Sea(mHa)

Circle answer. {#,%,73} linearly independent@or NO?

If dependent, list linear dependency here: Now £




4. (16 points) Let

oW o
Gl Q3 =
Jave TR PN s T
W A B RS

(a)(10 points) Find the determinant of A.

-2 -2 (M(‘twfw L0 2
0 ~2| ix 0 -2 72
24 —

7 10 02

Det(A) = ({,

(b)(6 points) Is A invertible? Explain why or why not.

Invertible? @r NO

Explanation: CQ_Q/{' :/{ 0




5. (16 points)

Let

This matrix has RREF given by: ,\hﬂ'"{r-\,&w

F- ::’ —X +2Xy
T *2 = |6k~
3 xz a YB/X‘[M
Ky Xy
— -1 2
~ X3 |- aAk)
A E RN
0 |
AN
bas &

—1 2z
Basis for nullspace: [-»}g ] )j--g"J
o / {




{(b){(6 points) Find a basis for the column space of A.

purt calumac = 00 04,2 . Uee B A-

Y A
Basis for column space: i ¢
3 /)Ly

(c)(4 points) Find the rank and nullity of A.

Rank of A is: #pwﬁg — ;2

Nullity of A is: ‘#")C\@Z,\/DW\&L(VSZCFIM (ﬁlﬁﬂ'ﬁmﬁf) = Q
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6. (16 points) Let S; = {A € M3(R) | A+ AT = 0} and S, = {4 € My(R) | A = 24T},
Here M, (R) denotes the vector space of n x n real matrices.

(a)(8 points) Find a basis for 5.

s <oA= [5¢]]

‘ 010 o1 p00
Basis for S;: _—[UD) vovu o0l
Oog /) \7t°0 /)

J-~{o

{(b){(4 points) Determine the dimension of ;.

Dimension of S;: 3

{c)(4 points) Determine the dimension of S,.

A2 = A=2(2M)" = 44
=) A=YA
=) 3A=0
=) A=0

gm?.:ﬁ(% EGStS:% S/Jm\ZO

Dimension of S,: O
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