Homework 4
Math 110

Due Tuesday, July 5
Section 2.3: #3,9, 12, 13, 16

X1. Let A € Myun(F) for some field F. Prove that the range (or image) of Ly :
F™ — F™ is the span of the columns of A.

X2. (a) Forw € C,let M,, : C — Cbe given by T'(z) = w-z. Consider C as a vector
space over R with the standard ordered basis 5 = {1,:}. If w = a + bi for
real numbers a, b, calculate [M,]s.

(b) Let wy,wy € C. Show that My, + My, = My, 11w, and My, 0 My, = My, w,-

(c) Let wy,wy € C. Verify by direct calculation that [My,]|s + [Muw,ls =
(M, 4w, and (Mo, [g[Mu,]s = [Muyw.)s-

(This gives a “representation” of C in terms of real matrices.)

X3. For two nxn matrices A, B, we define their commutatorto be [A, B = AB—BA.

Let
1 2
A=l ]
and consider the function T": Myyo(R) — Masyo(R) defined by T'(B) = [A, B].

(a) Show that T is linear.
(b) Find bases for N(T') = kerT and R(T) =imT.

Section 2.4: #9, 17(b)
Section 2.5: #4, 7, 10



