MATH 342, MIDTERM EXAM, WINTER 2020

Name

Student ID

e Answer to each problem must be written coherently in full sentences. Answers not supported
by valid arguments will not receive full credit. Start a sentence with words rather than a for-
mula. Use words to transition your ideas, for example “This leads to”, “Therefore”, “We want

to show”, etc.

e Read carefully the descrlptlon of each problem Make sure that you do all parts of the problem.

- Yow (an use the blank paye om tle bedk

heed wrive Space.

t
e Doing correctly Problems 2, 3, 4, 5 will grant you 100% credit gf the exam. Each correct answer
in Problem 1 will give you one bonus point.

Problem | Possible points | Earned points
1 7
2a 10
2b 10
3 10
4 10
5 10
Total 57
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Problem 1. (7 points) To each of the following statements, circle T if the statement is true. Circle F
if it is false.

1.(T /@) The set {u € P5(R) : u(0) = 1} is a vector space over R.

2.(T/ @ There is an onto linear map from R? to R3.

3. (@/ F ) There is an onto linear map from R3 to R2.

4. (@/ F)IfdimU = 3 and dim V = 2 then dim(U + V') can never exceed 5.

5.(T/ @) The dimension of the complex vector space of complex polynomials of degree at most n
is equal to n.

6. (@ / F)If B={v1,vs,...,v,} is linearly independent then any nonempty subset of B is also
linearly independent.

7. (@ / F ) If S is a finite set of vectors that span a vector space V then there exists a subset of S
that is a basis of V.
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Problem 2. Let V = {A € Myxo(R): A= —AT}. Here AT denotes the transpose of matrix A.
(a) (10 points) Show that V' is a vector space over R.

B‘(] HM‘ %&f‘\"i S &g V) Ve 4 Q"L(C/f ’f MZX,,(R),M[«FJ\ s Jehown o
be a vedw cpace over R. Thus, we an[f) need to show 3 {;L\mﬁsj

) o eV
«Z) Vs closed wnder addition .

3) (VA closed  under Sc‘vém,j.
S 1)

2 o lL[ e Cat g _ o o] .
The ten mahe [_Z 0] o o Vb ;e_[aj] __[.oo]
Susr Y. Lt A REV. we shaw tht A4B EV

For that, we need o shoo

A+B = —'CA"*R)T' (+)
We kups fhat A - T
RHS (£) = *(A'ﬂﬂ -k -8

Recanse /\"’& 6V, we Wave AT?-—A ad (= -B. TL\Ms/

RisGe) = A 4B = LAS(w).
'_I'L\quQfQ/ U s c,[afw( wider additin .

ngw'é Ld ¢ ER and AeV/. e cless that <A EV.
/IL\@t‘ s T o K = -@A)T we have

éec«w-fe. A€ vV
/[(Mw&, V s closed wder ;é@éz‘hj.
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(b) (10 points) Find a basis of V. What is the dimension of V7

e can weete V oag

v LS ) emas) [< 4 -[2 5]
S [ 2] ematd [T )] [ :;H

—

- {[j:] 6M,, (R) . 2274, b=, c=t, d:vf}

= {[a L] My (R) @ A=d=0) é:‘c}

c 4
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(Extra space for Problem 2b.)
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Problem 3. (10 points) Consider a linear map G : P(R) — P(R) given by G(u) = u+ «’. Find a
matrix representation of G.

We dose a base a 00 0 B={nix 1] (He ctaidand Lez)
EU d‘b J‘f"h[{ﬂﬂ\ o( CG’]&@/ e L\_Quc, R

| ( (
6], , - L&(;m,g e La{[w},g]

M)p, {’L@V‘L
@(,vl): ”«l + Y = Ze + %" f-Z—”a‘l‘”‘(

I

TL\M [Q(V(J]y): [l}
(0]

C(’miafl [

V) = to. = l+x = wrm

(Y]

e [n] = [ r)
(

/Sr[io( &(V;) - (71,('(")"} - O+ = | = 1

0
ﬂ\ld«_ Cﬂv9)]8 == [ 0] ,
B coclesm, to vt reqnicig & o b D s

£§}'6,$; [; C{) C;]
O

[ l
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Problem 4. (10 points) Show that the map G given in Problem 3 is a monomorphism.

T(? slzww 7‘[@41 G 5 a mauow\a/rZuZM, we Chay ﬁ'lxai’ nedl (4)=3503.
[ Wl (). We can wde w = wctbire for sme adc CR.
Bocass  w Gl Hd = O Dnoller woards, u'tu =0,

TLLL&/ (Z,mc_t}))-(— (thflﬂ-fC) = 0.

E'luwﬁlew{’[g/ ar t (ch-t\é)k Tlvf—o = 0.
‘(1«'} 0 frue W ‘Jﬂ -/ MLJ 7/ o= 2ath = btc = 0.
T 4ives asb=c =0, Thus, «=0. We hare chowed thek ndl (&)= 30f

Trerpor, 3 & Mbmuofp[ﬂm.
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Problem 5. (10 points) Consider two vector spaces
U = {(z1,72,23,24) ER*: 21 = 29 = 23},
V = {(1’1,372,.%‘3,.1‘4) € R4 X1 = —I3, 2.%‘2 = a:4}.

Find-a-basis-of U+ VI U Voardireetsum?  Shoy fhat UtV 0 & direet Sum .
We will show that UQV < 10§,
Each w= O m %y ny) i’ mﬁ;m the Ygsl‘m\,
é’& ~h oz,
LIRS A T
From bur e gob %= 15, %=y T mval«'g = 0. Thus, %, =%=0.
Thow 1,20 We coclde tet O Vv=EoS.
































































































































































































































































































































































































































































































































































































































































































