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Exercise 1. Let « = a+ bi € C. Define T,, : C — C by T, (z) = az.

a. Prove that T}, is an R-linear transformation.

b. Find the matrix for T, relative to the basis B = {1,}.

c. Suppose o € R. Show that [T,] is a scalar matrix.

d. Suppose || = Va2 + b2 = 1. Show that [T,] is a rotation matrix.

e. Suppose a # 0. Since o = |af - %, it follows that T, = T} 0 T /|- Use this fact and

Jal?

parts ¢ and d to give a geometric description of multiplication by a.

Exercise 2. Let
a b
A= (c d) € My(R)

be a fixed 2 x 2 matrix and define T4 : Ma(R) — My(R) by T4(B) = AB.

a. Show that T4 is a linear transformation.

b. Let B = {Eh1, Evg, Ea1, Eae}, where E;; has a 1 in the ij-entry, and zeros elsewhere.
Find the matrix for T4 relative to B.

c. Generalize part b to square matrices of arbitrary size, i.e. take A € M,,(R) instead.



