UCLA: Math 11
SA Midterm 1 Winter, 2018

1. Each of the followi

e Ng questions r '
in each case, Ny o, ions hf&% exactly one correct answer. Choose from the four options prese
partial points will be given,

(a) (1 poi
( PO":) ],r.l the vector space C|z|, the set {22 —2,22 +1 } is
\‘B)f“e&rly dependent
o linearly independent
- 8 Spanning set X(x—) &‘f” (’X‘{)

D. none of the above
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(N4My K+ Ao 4 o 0.

The following two questions concern the subsets

i X$o ;
a
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V = {p(z) € Rz[z] | p(1) = A } C Rz[z]

for some choice of A € R. Recall that R;[z] is the space of polynomials of degree at most 2.
(b) (1 point) Which of the following is a true statement?
A. Both U and V are supspaces regardless of the value of A € R.
B. Only U is a subspdCe.
C. V is a subspace for any A. 0\(X+b=

D. Only V is a subspace when A = 0.
(a\'fal’z-f
= a, a, 3
ox—+b =X\ a-tb=/\ he ke
al ko +b = kath . h
a2+b a5
ak+\) 4h >2tb.= 0 atb=.
(c) (1 point) When A = 0, the subspace V has dimension
QW1
B2
C 3 i\,%./x‘ﬁ at+b = 0.
D. 4
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p=—b-C +patCA
- ptoe-+ C1X4)
S

IR IRE 0 1 a0l Ml TEE e




UCLA: Math 115A Midterm 1 Winter, 2018

(d) (1 poi.nt) Let U and W be two, finite dimensional subspaces of a vector space V. Which of the
following statements is trye?

A We must have U7 AW = () v
4 ‘ - u 6 .
BIUNW={0)thnU+ W=y,  UtW= 'K-fj 1 XéE /j

C. dimU + dimw X dim(U + W).
D. The dimension of I/ + W is unrelated to dim U and dim W.

Gbm Wt dm W= ofm UL/ —+ glam (/) W.
Seiect o basis ,)(r}ov, va] ‘14 w/w.
Wﬂlcx-to WAI)OT‘K év... VL.MI-L/A—J;:

o e
diml/"—’ L‘f/h. Ol"l’l \/’A'Fn'
6V’X:{V, Ve U W, W\—--W,A,?- f'\

2 . - . . ?
(e) (1 point) Which of the following definitions, makes T : R>[z] — R? into a surjective linear map

0 3 (0)
) Teprepn ={prap) 4% 0 T

s.70= (7)) (f T " (p0) Srj"m . {;
N0 Qeitd— (D)o ri() = o) (7] ]
b R )\F(«g p o) [q)r

B
p= - ‘D«ny_ 1l +
D'T@)%I{j o s Y

TOP = K-t
Ay
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2.
Give (simple) examples of all of the following situations.

(a) (2 points
P ) Two subspaces U/, V of Maty.2(R) such that U+V = Mataxa(R) but Matax2(R) # USVS

“’{(c 0)[ aub.celP.f v

V=§ i :)l oub.cell?_i-

(b) (2 points) A basis for each of your subspaces U and V" above. |

)|
B (2]

(c) (1 point) A basis for Matzx2(R) that does not contain either of the bases from the previous part.

bo (0T 0
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3. Consider the following maps. Prove or disprove that they are linear and if linear, find the dimension of
the kernel ( nullspace).

(a) (1 point) T':R? — R given by T'(a,b) @
/

Teab) = a4y 7
Tl(at6, both) | = Gte)*+ (RETAE

> 2
T(q"b') 3.4 T(aub.) = a|2+a;+bl &t é) 5

TUara, o) |3 T (@acky) + Teasb) \/

ot core o uadar addrm . ot bmear
(b) (4 points) R : Matyyo(C) — C2 given by

P

R(M) =

RMi+ma) = (n.+my)- ( ) —l)*/“( ) _ R, =+ Rim>)
RAm) = (\m)- (__\ S ( ) > A\~ Rm) /
Qa'ﬁsﬁ-‘ .(incou:f?.

Yy o el A

Leme(22) mp2)=(20) () =(23) =
b 20- 0l M= Z z:) (o 0 \z>

olim ((kerl) =2 .
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4. (a) (2 points) Let V and W be vector spaces and let T : V —3 W be a linear map. Prove that ¢
kernel (nullspace), ker T C V is a subspace.
ker 1= fT(v) z-.olve\/}’ sine T 15 (inear m \/
Twtvs) = T + ) rf T )V:’r(vi) i kf/raj Tl

YAER, TOW ATw) 1f Tw ek (D, ATwW) €ker (T) 5
5o eltment t b VekerT, BDWEke T, W+U>0+V=x,‘

%«5 ker(T) contwns, the 260 e/emem' oo 2 chrred

addotrn s Scafar muttiplioe
ot b rap, TUO)=0w Ov END i |

& VXYt ND wt})_"rmﬂ(g) Qutiw= O

3, (b) (3 points) Suppose W, and W, are two subspaces of a vector space V such that V = Wy & Wa. If
o B, and B; are bases of W; and W respectively, show that B; U B is a basis for V.

V= WDw, 2 {"V'*W’:V'
W|/\W»=§vi \/

’Ll‘f' b = f'x:---’&n} B- -‘f{\'{/ ---\7,;,}.
V\fer- V= /\"X,—i----!—,\,vxn"
vywe W, w= )“‘(’7, =t “'*/ILMJM.
vpev., p= v+w , VeW, . weWs,

P.: MKyt sk MKn F /a-i‘y"""'/‘“(yln, — 9 ”"7?.
S wi /] W ;)901 Br/) B =f0 } BIUB:>’C/XP—-/X,,,}I. __-jm).

po reperttivetlements {4 T A X = g =0 -

?-f fﬂ(/...% .J, j"’ are not /frzeary&/ /‘w@u@d,

F?ck O= N~ --.—f/\n/Xn'f/Aa:]n'f skt it

St ?f]' 3“1 e meg Wolefuol.a+ ‘ {(X: ~—-/Xn) Qre -ﬂhw&

md‘fﬂd"\ﬁl M X4 oo 4+ AnKn :—-(A,chl b -'flumjm)
LHS € W, . RHSEW, .2 [HS e W2 & RHS
Wc(\lﬂz:?ol(, 2 RPHY=HS=p. 9 )\, = - CAn=0, Jup= == flun>

=)§/x.~-.fxn ,2’;”1,,.? Gre &.wg
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