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1. Which of the following are subspaces of R3?

U={(z, y, 2) ER3 |z —2y+2=0} (S 4/3}@145’ %Wﬁfga\z oo S

V={(z, 2y, y) e R® | 7,y € R} , . o
W={(z, vy, z) ER3|22-52=0} 15 « larve M/Wéﬁ‘o <. “f a :
X={@+yyz-2)|z,y€R} = Span {( ), LL-2Y o b oo 88
A. Only U and V — Morgover V' Ju% rw+ OCCUl (I iy
B. Only U and W ooncer vt U W a X o Foo Cormect
C. Only W and X Ao
D. Only U, V and W _of .y (0,0, 4) el (1,0,0) e 1a VvV W
E. Only U, V and X

A S (A o)y L oast,
(F) Only U, W and X Hotv Sum (40, 0) b we

2. It is known that a subspace Y of RV can be spanned by 96 vectors, and that Y has a
linearly independent set with 71 vectors. Then it is always true that:

¢ \ £ A
We Jé,mm ézm o »é&é;xi

A. dimY <71

B.dimY > 71 \1(&5 S’ﬁe @,é QA{A < e f < L Gt 3f %*‘{ Qe g
- : R Spamnind g‘f?—Ls‘ /

C. 71<d1mY§96 /{? { %e 1h{

D. 71 <dimY < 96
®7lgdimygg6 Ay

F'. None of the above is true.
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3. Suppose {u, v} is a linearly independent set in vector space V, and that w € V is chosen so
that {u,v,w} is linearly independent. Which of the following statements is ALWAYS true?

A. {u,w} is linearly dependent.  \W7 Aeroc q{f‘? ™ CEM‘ ook ;]&

B. {v,w} is linearly dependent. ’{a Uj 2 0(& , el W o an q veetye i (\/)
C. {u, v} is linearly dependent. i 4&] mlf o A, & W éﬁfbdm{u’ k}j,
D. u € span{v,w}.

E. v € span{u,w}.

@w ¢ span{u, v}.



4 v

4. Recall the vector space Py = {a + bz + cz? | a,b,c € R} of polynomial functions of degree
at most 2, and define

W={peP; | p(3)=0}

a) Show that W = span{z—3,2?—3z}. (Hint: recall the Factor Theorem: if p is any polynomial
and p(a) = 0 for some a € R, then p(z) = (x — a)q(x) for some polynomial q of degree one
less than that of p.)

b) Explain why W is a subspace of Py without using the subspace test.

¢) Find a basis for W. (You may use without proof the fact proved in class that {1,z,z?} is
linearly independent.)

d) Find dim W.

(Remember that you must justify your answers.)
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=% a (4-3) 4+ \o(xQ—?x)\ 2, € R
= Spow | X3, KE2x b

NOwce {9 ¢ 67

U ) e —

2 ( % X/\} . Q Q&%@ a(rf&”{ !k}i
b) Sime W = Sf@w% %3 NSX}) W e 2 & »
(ML spows ars SulsLpac

v, L o . By [a) d vewadnd
) 1 M ;fv‘ ‘{ ‘
C‘) \j\\}if {fja/w”;f‘w { ?ﬁ‘ X" 2 }( 0y G al ¢ |

)"pegﬁ%w"{’&dj’\ {Y—? 7<~£x3 b 9\ %b Supee

O \%@« ag Xf”{?'

_ 1 (KE-3x) T
a(X %) 5 ,.‘

Iaabyx 4 kX
- o - “b) »»z/{ i Dy -2 TO a-S%hn = J
¥ ~ ‘2{ \)(2“37 'éx} (,7.6;) ! ,gM t Ay W,J} - & ' .

o A

. ) ; }
A/f{% ﬁ Y ;“ P ??~3%ff :/’ g“n . JQ {4 ) -«i{’{,{},}
diclar a=lk-0 Mowee 42G3, X0=2 ] C
Cpexry L ! ) 9
P " P 1 z i ’;é * "ﬁ”?}‘*{"‘ \vj .
& e f (7 w7 %) & G aAMT
s o ;

e

f”D g'ﬂzm Lhows are L veorscs i /a\ W \?

i



vl 3
5. Let My denote the vector space of 2 by 2 matrices with real entries, and define

Uz{[aj_b ’c’] €M | a,bc€ R},

r~ 7
\ o ol CO
W)C’j O‘}*L)L‘OJ—%CL@‘J'%J
) Either check that U is closed under addition, or express U in another form so you can simply
. state a theorem that guarantees that U is a subspace

(For parts (b) and (c) you may assume that U is a subspace of M22.)

b) Find a basis for U, and hence find dim U

) Give a basis for U different from the one you gave in (b)

(Remember that you must justify your answers.)
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6. State whether each of the following statements is (always) true, or is (possibly) false, in the
box after the statement.

e If you say the statement may be false, you must give an explicit example - with numbers,
matrices, or functions, as is appropriate!

e If you say the statement is always true, you must give a clear explanation.
a) X ={f€FR) | f(z)>—1 forall z € R} is a subspace of F(R) = {f | f: R — R}.
WM f&é‘) =2 ;éefaﬂy e . Tweo Q@ X b
0 dx ) e E0Ee) =2 % [toratd x & R)

boee Wi ot diaed uadse o by Sedans and
g; (ﬂ fi/w% o %’&Q}“}; noce

ANSWER | Fls.

b) If V is a vector space and {v1,vs2,v3} C V is linearly independent, then {v;, vz} is also linearly
independent.
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{ {Z a] € Mz, | a,b,c€ R} is a subspace of My s of dimension 3.

ANSWER | “[ran

d) If v1,v2,v3 and vy are non-zero vectors in a vector space V, and U = span{vi, vz, v3, vs} then
dimU = 4.

LEJ( \/’ YRZ) \/,l;"\/l: U;’: \j,_( - (/"O). ﬂ%
U= %MS(W)XT oo dipnsngiim A

ANSWER | Flke




