MATH 201: Linear Algebra — Week 11 Quiz

NAME: ID Number:

Problem 1 (3 points). Let P; denote the set of all polynomials in one variable of degree at most 3. That

is,

P = {p(:c) € C” | p(z) = a + bx + cx® + dz3, where a,b,c,d e R} .
What is the dimension of P37 Write a basis for Ps.

There is an isomorphism p, s R* givenby a+ bz + ca® + da® —

QO o

Thus the dimension of Ps js 4,

Abasis for P corresponding to the standard basis under the isomorphism, is

{]‘7:L'7 ‘/L.27:L'3}

Problem 2 (3 points). Let V = span {x,y} c C®. Note that by definition, B = {z,y} is a basis for V.
Define T:V — V by

d
T - .
(p(z,9)) xdyp(w,y)
Write a matrix for 7" with respect to the basis B. Is T" an isomorphism?

Hint: A linear transformation is called an isomorphism if it is invertible.

Note that V = {p(z,y) = az + by} = R”

d—i(ai +by) =b=T(p(x,y)) = bx

Under the isomorphism with R* we have
a b
aliis

Thus the matrix representing T in this basisis A = {8 (1)}

Clearly, A is notinvertible so 7' is not an isomorphism.



Problem 3 (4 points). Let W = span {u;, tis} where

1
Uy = |1
0
and
1
iy = | —1
0
3
Find the orthogonal projection of v = | 1| onto W.
4
Hint: Recall that if {u1,--- ,ug} is an orthogonal basis for a subspace W of R™, then
L
projy, (7) = Z —— _Z, ;.
i1 Wi Ui
o 4 1 9 1 3
Vet =3 —-1=2 thus prOjW(ﬁ)=§ 1 +§ -1 = |1
0 0 0

?7:1 . ?71 =2

772'712:1+1:2

Note that this makes sense because the vectors 4; and @2 span the xy-plane.

Problem 4 (0 points). Let z = 2 + 3¢ and w = 1 —4. Find the real and imaginary parts of zw. If you do
not know how to do this computation, that is okay. In that case, please circle one:

e [ have never seen complex numbers before.

e [ have seen complex numbers before but do not remember how to multiply them.

cw=(24+3)(1—-i)=2-2i+3i —3i®=2+i+3=5+i

where we have used the fact that 2 = —1

Thus R(zw) =5 and F(zw) =1



