o) ¥=R, U= spon ([3]) , W = span ([?])

Both U ond W are subspaces of ¥
Now toke [&]) [?\ e UV,

Since \:3\ +[ﬂ = [:‘ ¢ UL Y,

UVY is not a subspace o)f )Y

D) LfUCH then UUY =¥ 0 ULY
1S a subspace.
S:m‘.lowlﬁ, if WU thw UWUY = U
o UUW is a subspace.

C.) Assume that U LY is a subspee of Y,
Suppoce that there exicts a vector we U st
wd ¥
Let wel Them we UVW Alo we UvY,
Since UUY ig a Subspace, utwe UV W,
We concluole that wtwe U or wrwe )y



d) Assume that U UMW is asubtpae of V
If WU £ W then we are done.

Suppoce U & %, Then there exists @ we

such that w ¢ ¥,
Let wedX? By O, ethr wiweU or
wtw e %

If wtwed) then u+w -w =uwe))
—_—
Since Y/ is a subSpace. This, howewer, iS a

cantcadiction bj

We must (:\rwre,fare have that w+we W.
But then uwtw-u =weU, since
— -
eu EU
U is a subspace. Becawuse WEW was

arbitrary, we onclude that W SU. O

2.0 T:P =% is defined by
(TE) ) =2 p(2) +p'W.



let P.q € % and a,beR. To show:
T(ap+bq) = aT(p) +bT(q).

Write  p(x) = Co+C % +CGat
qlx) = do +d, % + oy 2t

wheie  ¢;,d; e R for i =0,,2.

T(P) = % (Cotc 2+ G Jiz) t+ *C
= 3C+C % +Cout

Similoely,

T(c,) = 3dy + dy o+ do?

Now, compute T (ap +bq)

= T(a (cotciasCat) + b(dot oh')L{-dz%L))
T (aco +bdo + (ac,tbdi) + (acz +bdy)a?)
8 (@cz +bdz) + (¢ +bcli)x + (aCotbolo) 22

a (3Cz+ G+ Co) t b(3de + oy +dor®)

aT(p) + bT(q).

LU Y|

\I

So T is a linear operator.



b T() = ¢ =-=3malten)+e(i-2x+2")
T(a%) = % (1+3) = wso
- -(}-I+3'(|+?L)4‘|' (l"?-%""l")

T(-a4) = (1 - X .;';) ¥z

= 3-2% ¢+t

=@ 1 +@ (1 +2) +@ (1 S +1t)
So the matrix representakion of T with cesped
to (1, 1+, |-Zoc+"x") is:

c) R maps the polynomial o to o +2,
which is not in P,. So R is nol a mapping
from B to itself and therefore not a linear
operotor on P,

S(%) =4, while S(at+n?) =32,
So S(xt+xt) # S(xt) + S(xd)
Thus, S is net a linear eperator.



