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MTH 512, Home Work I, Warm Up

Hodeel 43397
QUESTION 1. Let V be a vector over F, we know that if 0 € Fandv € V,then0.v = O, € V. Letv € |
Prove that a.0, = O, forevery a € F
we kww V< -v=Oyv whee —v i the oddibive iawerme of v
0Oy = oV +-v) = 0N + o (-V)

a-N + -0\

(CL-\--&) -\

- oV =0y
a-Qy = Ov

QUESTION 2. Let W = {f(z) € P5 | f(—1) =

0}. Prove that TV is a subspace of of Ps. Find a basis for 1
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fixv= o x's Qe X + QX « QX + Qs

Ul 3 O>
PED=a (W ra () «at)+a,t 04 =0
2 3
Q‘-—O-q-\- 0.5_([.‘..0

=0 =3 Qi =0.2-03+04-Qs
- 1(0a-03 « 04 -A) XM« 0, X}« agx + 0y X A5\ Q;.05,04,Q5 ¢ R
= 10 00 x®) £ 05 (X2 X1) + 0 (XYeX) + 05 (1-xVV0a;,05,0405 ¢ RY
= spand Xl x>, X-x' xTex , 1-x]
W s ‘he Span o Rote aumber of vedors sa W {s o swbsQace

dim (W) Check \/
independent?

QUESTION 3. (a) Convince me that W = {abz* + bz + a | a,b € R} is not a subspace of P;.[hint: show that one
of the subspace axioms fails]

W - {obx* « breal ab e RY
[>< et xe®

YY) Xt b‘i—ﬂ-) =

whi?

¥
e

XxabX* + X DX « xa
b doest hawe e Som alo x> bX «

/

W is nob clssed under Sootar oulbipli cobion



(b) Convince me that 7' : R* — R? such that T'(a. b, ¢) = (ab. ¢ + a) is not a linear transformation, i.e. T is not
an R-homomorphism.

3
b vo=laib, ) L Vo= (G G e R for some
a1, b1, c1,
TV V) = Tlowea, b, «02, C«C) 22 b2, 02
= ( Q@) By L (C+Ca) (0ueOs)) this might
be true.
D( = (.Q-lbn + u-lb;lfos'lb:\* az bl \ (C‘*’Cl) (,Q-l fo‘l)\ Again
/ F (aub,, Co+a) + (039, ,C,u+0Q,) disprove by
TV + T example/
take
STV Vs = TV ~ T particular
values for
al, b1,...
¢) Convince me that W = {az® + (a + b+ 1)z + b | a,b € R} is not a subspace pf Pj. c2
&Q‘\ Q=0 G-NI\- b:O .
O'XS*(QTO'\'i)X*—O = X

o ¢ W , z q-bGR st QXa*(Qt\)fl)be:O )

W s oot o Subs@ceofﬂ‘, \/
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QUESTION 4.Let A = |-2 -2 —4|,and W = {B ER | AB =10 0 0 } Prove that W is a
3 3 6 000

subspace of R**3. Find a basis for W. [hint: using the axioms of subspace might be easier than the span-method
(so it is your choice). To find a basis, you need to scratch your head a little. For calculations, you are allowed to
use the tools that I will add on I-learn.]

%t B, B eW. Tren AB =Ow ond AB.=0w .
AlB.«B) = AR. ~ ABa = Ow+~Ow = Ow.
Jo W ois closed  under 0ddition.
dt xe R, BeW. Tren AP = Ow.
AxB) = xAB = x(AB) = x.Ow = Ow
W s cloted und scalar mwiplicodion.

3x3

e W ois o sulpspace of R
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QUESTION 5. Construct a basis, say B, for P4 such that deg(f) = 3 for every f € B.

3 3
et B= ¥, Kex’ L XX e X, e o x 1]

. q
Translote this into R

% = iu,o.o.o\ J(11,0.0) (LA 0) . LD
Ba the bools on lears the vecor ia NB are Qjc\enn\\ra, wndependenk 50
N u
= B dfans Pt\

QUESTION 6. (very nice result) Let 7 : V' — W be an F-homomorphism. Given 7'(vg) = wy for some vy € V
and wy € W. Let D be the set of all elements, say v, in the domain V' such that 7'(v) = wy. Prove that
D={a+wvy|a€ Ker(T)}.

show ) =30Vl ae ke(m§
< Show B Cia+ Vol ae Ker(1)§
Take ve D . v=(v+ -va)+ Ve
T(Vx-Vo) = TV = T(Ve)= Ws - Wo =0
Then (V+-Vve) € Keed T)
et @ = (Ve -ve)
=S veforve |aceke (M.
show D D {a+vel ae Ker (M.
TokKe a+Ve A e Ker (T).
T(a+vs) = V() + T(va) =0+ o
= 0+«Vo ¢ D .



