@ In this question, we investigate the real vector space ¥ of all polynomials in x of degree 2 or less,
A Le. all polynomials of the form
plx)=ax® +bx+c {a b, ceR).
The operations of addition and scalar multiplication are those of polynomials.
You are not asked to verify that V i3 a veclor spack.
{a) Determine if the following two subsets S,, 5, of ¥ are subspaces of ¥.
" gtfin) iy 5, ={plxpeV: pl/2) =0
(i) S,={px)e¥iplx)={x— IMx—d) for some deR}. (51
{5} Show that the function
P —F
plx)— p{0) + x7p(1)
is a linear transformation, and determine the kernet of ¢ in the form

{ax® + bx + ¢ some condition on 4. b E) k)]

In this question we investigate the veclor space ¥ of all functions with domain and codomain R.
Addition in ¥ is defined by
{F + g)(x) = fix) + glx) for all xin R,
and scalar multiplication by i & R is defined by
(N (x) = i-flx) for all x in R
You are not asked 1o verify that V' is a vector space.
(i} Determine if the following two subsels 5,, 5, of ¥ are subspaces of V. [4]
L34{|4~} (@) §,is the sct of continuous functions R— A
(B) 5.= eV i3 =1}
{ii) Show that the function ¢ ¥ — H
Si— 11— R0 [6]

iz 4 Tinear transformation, and determine the kernel of 1.
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@ In thiz question we investigate the vector space ¥ of all functions f+ R — R in which
addition of f; g in ¥ is defined by
(f + g)x) = fix) + glx) forallxin R
and scalar multiplication by x & R is defined by
(mix) = gf(x) forallzin B .
Let § = {fe V:/i0) = 0}
(il  Prove that § is a subspace of . =]
{iiy Given any funcucn fin ¥ we can define a function ff m F by
‘\31“4'\' folx) = fix) = i) forallxin R .
Let the function ¢z ¥ — ¥ be defined by ({1} = fo
(z) Prove that f is a linear transformation.
(F) Prove that Ker(r) is the set of constant functions in F.
{c) Prove that #(f) = fif and only if f& 5.
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l 5‘ Consider the vector space of functions
V={fiz)=a+fcaz+yonz:af 1€ R}.
(You are nof asked to verify that V' is a vector space. )
{i} Determine whether =ach of the following seta i= a subspace of ¥:
LSEFILF"} (a) S={f{z)=ec+foaz+Fsinz:e, FcR]
() T={flz)=a+fesz+ysinz:af yeR a0} [5]
(i) Show that the function
t: ¥ —R
fi=) — F(9) + fi3x/2)
is a linear transformation and determine the kernel of ¢ in the form

[flz) =a+Hcoaz+ yainz: some condition on e, 8, 7} {5]



