Math 346 Quiz 7A
March 21, 2016

Name: A NS Wé ES

Instructions: No calculators! Answer all problems in the space provided! Do your rough work on scrap paper.

1. LetV be avector space over a scalar field F. Let i, v € V and suppose k, [ € F. Which of the following are
not a property of IV ? Circle the appropriate one(s).
e UtV=D4+1U e FEvery i has a negative.
C Foreachi €V, ifii # 0, then there exists a
o (k+Du=ku+lu veetory suchthati-u > = 1.
o lii=1u (Remember, 1 is the multiplicative identity.)

2. Determme whether or not the following sets with their operations are vector spaces. If they are, state
“yes”, if they are not, state what axiom fails. i
(a) The set X of all vectors of the form < x, 0 > € R? with the standard operations: \/és

(b) The set Y of all vectors < x,y > € R?, x > 0, with the standard operations: NO ®N o Mf}ﬂtﬂ’? ves Jq[ X 70,

Ol BeY, ki €Y 1f kco.

3. LetU CV, where I/ is a vector space over . What two conditions must U fulfill to be a subspace of V?

n o Af E:.',fre(/t, an i +V ¢ (A, CC(OSE.O( vndex addifion ).
(ii) }3f t}:G(A a,m( e 6E ﬂ-e,v\ e X e A (c,foretff uvw(e-r sco\,lo« MUH:FI"—‘J@

4. letA¥=0bea homogeneous system, where ¥, 0€ V, where VV is a vector space. Let W € V be the
solution set of the system. Prove that W is a subspace of IV.

O Closuce ondec addibhon: 0% 2 eW, flen AKX, X ) A><.1+A><—L
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@ Closuce undex scalor wavltipheation 1} % e, Nan A(k%)= Wj‘:‘\
= |¢Q
=0

= 15 & sVbSpPa
Bonus: F i 0; \/ E
1. LetW = {w;, w,, .., w,.} be asetofvectorsin avector space I.

A V, say
{(a) Define what it means to say “W spans V" Fo(' QVL\(‘:} Ve ltlhe 1wy ,Sq\-j \(", Lo £

O 8N L-:H"\‘I'i. 14’0&3 G (I*—-\.z_c\_( C.OMLI'\&)ILIU"\ QJ. v’-ed‘ov-_r I \/\/ 1-€.

Mace exists Cy-nryCr Such Tl T =W, o R C e Wi

{b) Define what it means to say “Wisa basis“fdrV” \/\I Sfm.\r\_j \/ omd( ’n.q_\/eM"o(S
I \/\/ AL ltvuu«r(kj \vw‘(eﬂ?e,\—\o(-e,v\;l—.

{c) If W isa basis for I/, can you determine the dimension of VV'? If no, say so. If yes, what's the

dimension of I/? r




