MATH133 — Summer 2022 — Tutorial 4

Note that some of the questions here are ones I did not have time to cover
in earlier tutorials, I will cover them here in preparation for the midterm. I
strongly encourage you to attempt all problems in this tutorial, but do not
worry if you get stuck!

1.

Imaginary parts. Let a,b,c,d € R and z € C such that ad — bc # 0
and cz + d # 0. Show that

az+b Im(z)
m(cz+d) (a C)\cz+d|2

Vector Spaces. Prove whether or not following are F-vector spaces for
F=Q,RorC

(a) V. =FX :={f: X — F}, where 2z = f + g is defined pointwise,
namely z(x) = f(z) + g(z), and the usual scalar multiplication.

(b) V = F, with addition defined as = + y := z - y, and the usual
scalar multiplication.

Subspaces. Prove or disprove whether the following are subspaces of
the indicated vector spaces:

(a) For zg,z1 € R, {p € R[z] : p(x9) = z1} C R[z].
(b) U={(z,y,2) ER3: (x+2y,z—x+y) = (0,0} CR3.

. Polynomials. Recall that deg(p) denotes the degree of a non-zero poly-

nomial p, that is the highest power of z in p. Let p, ¢ € F[z]. Compute
the following in terms of deg(p) and deg(q):

(a) deg(p-q).

(b) deg(p+q).

5. Linear Independence. Which of the following sets are linearly inde-
pendent?
1 0 0
(a) 0),[~],]0
0 0 e
1 0 5
0 2 6
(b) 1 Y _3 i _4
1 0 5
6. Let V be an F-vector space and let {vy,va, -+, v} € V. Show that
if
Span]F{Ula V2, )vm} - Spa‘n]F{U27 V3, 7vm}
then {v1,ve, -+, v} C V is linearly dependent.



