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1 Let A= _01 :? g . Find an orthonormal basis (with respect to the standard
0 'L 0

inner product on R*) for the range of A. (15 points)

2. Let

B3 -t

Find the trace of the linear operator X — AXB on BR**2, (10 points)

A

A B

3. LetM=[C 0 € C?*%n where A, B,C are n X n matrices and 0 is then x n
zero matrix. Prove that M is invertible if and only if both B and C are invertible.
(15 points) -

4. Let U € C™" be an unitary matrix. Prove that there exists Hermitian matrix M
such that U = M. (15 points)

5. Let P5(R) be the real vector space of quadratic polynomials, and let T : Py(R) —
P,(R) be the linear transformation defined by

(Tf)(=) = flz) + f(z) + f'(=)-
If § denotes a basis for P»(R), let us use [T'] to denote the matrix representation
of T with respect to .
(a) Find [T]s with f = (1,z,2%). (10 points)
(b) Is T diagonalizable? If yes, find the basis 3 for Py(R) such that [T]s is diagonal.
If no, find the basis 8 such that [T]g is & Jordan form. (15 points)

6. (a) Give the 3 x 3 real matrix which is the rotation by an angle # about the z-axis.
(For this question you are allowed to give the answer directly without justification.)
(5 points)
(b) Find the 3 % 3 real matrix which is the rotation by the angle 7/2 about the axis along
(715, 01715). (15 points)




