Matrices of orthonormal vectors and their inverses

1 2 =2
1. What is the transpose of the matrix A=|2 2 -2 |?
0 2 3

2. Is the inverse of the identity matrix its transpose?

3. If you had # linearly independent vectors in R” and you performed the Gram-Schmidt algorithm on those
vectors to get an orthonormal set of vectors d,,...,4, and you defined the matrix U = (4@, --- 4,), what is
the inverse of U?

4. If you had » linearly independent vectors in C" and you performed the Gram-Schmidt algorithm on those
vectors to get an orthonormal set of vectors d,,...,a, and you defined the matrix U = (4@, --- 4,), what is
the inverse of U?

5. Argue that the transpose of an » x n matrix equals the inverse if and only if the n column vectors form
an orthonormal collection of vectors.

6. If a real matrix has columns that are orthonormal vectors, is the matrix called orthogonal or orthonormal?
Is this annoying?

7. Given that if A'4 = I if and only if 44" = I, then use this to argue that if the columns of a matrix form
an orthonormal basis, then so do the rows.



