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" Math 110-—Linear- Algebra, Spring 2012—Haiman

Midterm 1

Instructions:

1.

Write your name, ID number and discussion section time and instructor’s
name at the top of this page. Do not look at the other pages until the signal
to start is given.

You may" use one’sheet’(writtén on*both sides) 'of prepared notes. -No:other

- notes, books, calculators .computers, cell phones audlo players or other a1ds
may be used. » ‘ R

. Use your own scratch paper for preliminary work, then write youf solutions

on the exam paper. Hand in only the exam paper itself.

If a problem has a yes/no or numerical answer, give a brief justification of
your answer. This need only be a sentence or two, not a complete proof.

If a problem asks you to. prove something; give a complete proof written

‘out in cleaf and mathematmally correct language. In proofs you may use any
...theorems which were proved in the textbook, the lectures, or which you were '

asked to prove on homework ass1gnmnents

There are nine problems worth a total of 100 pomts




1. (6 pts each) Which of the following maps T are linear?
(a) T: C* — C™ defined by T'(z1,...,%,) = (22,...,22)

Not  Qaweor.
For sk TC=@0050)) = Cly\y eeenV) # =T, )
shows i dees wel preserve Scaloar mlH(:ucau-l-\‘m. TV

alse wmot addihive.

(b) T: C* — C™ defined by T(zy,...,%,) = (T1,...,%,), where a + bi = a — bi
Net &wvesr. Dees wel presesve Sealor M(HP\ic_a.ln‘m |
bg 1. (I s addibve, however, as e well as Luwsar

(c) T: Fp — Ty defined by Tz, ..., z,) = (22,...,22)

Both elements x=0,1 & F, Sav.’ds—’;1 x> =X .

Hoaw T s actually tne idewhly wap, so L
Lineor.

2. (10 pts) Find a basis of the subspace W = {(z1,...,%5) : 1 = 72 and z3 = 74 = 275}

f RS ’

° (wo, W) whee w, = (14,0,0,0,0), W, = (0,0,2,2,1).
Then  eveny veclor (a,a, 2b,2b,b) €W is uMa‘qu.e,b,
eﬂamgseﬁ as  gqw, +bw, .

3. (10 pts) Find a linear map T': R® — R3 such that null7T is equal to the subspace W
in Problem 2. :

T (KX, ks, %a, Xg ) = (Xim¥a, Xa=Xy, Yo —2Xs ).
This s Linenr, and ta r\‘g\r} hond sehe s zemw
aund cmbj k=X wmd xgzxgclxe, (2 x €W,



4. (12 pts) Prove that every linear map T': R® — R? such that nullT = W is surjective,
where W is the subspace in Problem 2.

Problom Z shunos Anak W) 2 0 Honen Hf wall T=W,
Mo dive(ange T) = dim (RS = dim(w) = §-2.23
Yo Vel and Mw% Fueovem . Fherelove ramge T *—lzi

he., T is Swwjechve.

5. (10 pts) Let IF be a field. What is the smallest possible dimension of U NV if U and
V are subspaces of F1%, dimU = 7, and dim V' = 87

dim(UnVI =S is e Swallagt possible, becawse
diw (LNVY) = '"-G-\-‘B'*'cl"ivwf(u*V)) ad  dimUtv) 510,
So Anis s ot Least T+E-10=§" AMWLQ o
\AAC\’\. e Lnoer Vol o realized o .
Wu.: Speun (3\322123 1@, %8 :eé,e'-t) :
V : spam(e, ;%5 ,03,84,8, Rg, Cg, 2o )
where (e, -2, is M s beests . T
WAV = span (€,,e2,8,,24,8) |

6. (10 pts) What is the largest possible dimension of U NV for U and V subject to the
same conditions as in Problem 57

dimuav) =3 s Tt lwr%ts{’ possile . Th can't le
. s dim (W) £ diw W) . Ay @ca,w-/?(z. "
widn e upper \om& Mee& s whon Usv.




7. (10pts) £ S: V — W and T: U — V are surjective linear maps, does it follow that
S oT is a surjective linear map?

- Yes . Toe w«aroql\\ee»c,g Q{wzorw«a«s s inJ.Cv/’, . m»él
- M ‘Mos«’ler 4. 'SWS‘ec.Hv*Q Wf5- N Sexjﬁc'["vt.. -

8. (10 pts) Let D: P(R) — P(R) be the differentiation map, D(p(z)) = p/(z). Find a
subspace W C P(R) such that P(R) = W @& null D

The subspacs D eomsisk f b emstd Fg‘,ﬁn_uw—talg
e, wdlD - Spam (LY Sua (1,7, b) ;:S, A
bagts of PR, N Lllass tar
PORY T WO wAD
L we take W= span (2,25 - D, e W ¥ Toe,
space CJ\ASmS(iws 4 Fotﬁwds cuch Tual p1=0.

9. (10 pts) Prove that the polynomials 1, z, z(2+1), 2(2+1)(2+2) and z(2+1)(2+2)(2+3)
in P(R) are linearly independent.

LL'V& Dol Ham \9.}' VQ,::\_',, P2, szz,é-&‘\-\)‘, .
T o o dugs ety b, 50 P ® T8,
oondl Womte  Spam (pu, ) € BLIR) , L ench k.

Stuee Pt ¢P\@_(lp~>, et %SP‘-U/\ (\3@)-—~)wa. Treus

e Rt (fooPo 5 Pa) s e \:wpe«lﬁ Hat neue
o0 Yo Vechors s W e span of e previcks oS,
We vae& w o Wowework exevgse Hud Auds Twplies

e Lish & Dweady  wdbpandust.




