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1. [20%)] Let A be a p X ¢ matrix and B a ¢ x r matrix. Show that

rank(AB) < min{rank(A),rank(B)}.

111
A=E ﬂandB=111.
111

Let Mj be the vector space of 2 x 3 real matrices and

2. [20%)] Let

VZ{X EM2x3ZAX=XB}.

Show that V is a subspace of Myys and find a basis of V.

3. [20%] Let P, be the vector space of all polynomials of degree at most 2 with real
coefficients. Define a map f : P, — R3 by f(p(z)) = (p(1),p(2),p(3))T. Show that f
is a linear function and find its matrix representation [f]2, where a = {1,z,2?} and 8
is the standard basis of R3.

4. [20%)] Let
' 3 0 -1 -1 -1
60 3 -1 -1 -1
L=]-1 -1 2 0 0
-1 -1 0 2 0
-1 -1 0 0 2

Find an orthogonal matrix @ such that D = QTLQ is a diagonal matrix.

5. [20%] Let A and B be n x n diagonalizable matrices such that AB = BA. Show that
A and B are simultaneously diagonalizable.
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