Math 3120, Linear Algebra, Spring 2026, Homework 7

For full credit, you must show your work and communicate what you are doing!

1. Consider the matrix A = [11 i] .

(a) Is A diagonalizable? Why or why not?

(b) Exhibit a matrix P such that P~1AP is diagonal.

2. If A is an n x n matrix whose columns form an orthonormal basis, is it true that its rows must also form
an orthonormal basis? Justify your answer (and don’t simply cite the result of a theorem).



3. If T is a linear transformation from R™ — R™, show that we may always find a basis B for R™ such
that, if we let £ be the standard basis for R™, the the matrix gT¢ for T with respect to these bases is in
reduced row echelon form.

4. Tf T is a linear transformation from R™ — R™ of rank r, show that we may always find a basis B for R
and a basis D for R", so that the the matrix gTp for T" with respect to these bases has the form

5 o

Where I,. represents an 7 x r block of entries looking like the r x r identity matrix, and where the 0’s
represent r X (n — ), (m —r) X (n —r) and (m — r) x r blocks of 0’s respectively.



