Discussion #20 3/13/26 — Spring 2026 MATH 54
Linear Algebra and Differential Equations

Problems

1. Answer the following True or False. Explain your reasoning, or give a counterexample.

(a) The vectors
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are linearly independent in C2.

(b) Let T : R* — R? be a linear transformation that rotates the plane by 6 radians
counterclockwise. Then 7"”s matrix representation is not diagonalizable.

(c) If B= P7'AP and x is an eigenvector of A corresponding to an eigenvalue A, then
P~x is an eigenvector of B corresponding also to \.

(d) Let A be a complex (or real) n x n matrix, and let x € C" be an eigenvector
corresponding to an eigenvalue A € C.

Then for each nonzero complex scalar pu, the vector ux is an eigenvector of A.

2. Let D ={d;,ds} and B = {by, by} be bases for vector spaces V' and W, respectively.
Let T : V — W be a linear transformation with the property that

T(dy) = 2b; — 3by, T(dy) = —4b; + 5bs.
Find the matrix for 7T relative to D and B.

3. Find T'(ag + a1t + ast?), if T is the linear transformation from P, to P, whose matrix
relative to B = {1,t,1?} is

3 4 0
Ts= 10 5 —1
1 -2 7

and a basis for each eigenspace in C2.
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5. Determine if

0 2 0 3

are similar.

6. Prove the following: If A is invertible and similar to B, then B is invertible and A™! is
similar to B~



7. Define T : R? = R? by T'(x) = Ax where
0 1
A=)

Find a basis B for R? with the property that [Tz is diagonal.
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