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(1) (20 pts) Consider the matrix A := [ —2 3 =3 |. Deter-
4 -2 3

mine its characteristic polynomial. Compute exp(A) :=> "/ %An.

(2) (20 pts) Prove that every real symmetric matrix is diagonaliz-
able.

(3) (20 pts) Let A be a n X m matrix with rank 7. Show that A*A
has rank 7.

(4) (20 pts) Suppose that there are linear transformations of finite

dimensional vector spaces V; — V; LA V3 satisfying S o a =
0. Verify that im(a) C ker(f). Let Hy := ker(a), Hy =
ker(5)/im(«) and Hsz := V3/im(/3). Prove that dim V;—dim V5+
dim V53 = dim H; — dim H, + dim Hj.

(5) Let P2(R) be the subspace of R[z] of polynomials of degree < 2.
We consider the inner product given by

wm«m:lpmwwx

Apply the Gram-Schmidt Procedure to the basis {1,z,2?} to
find an orthonormal basis of Po(R). And find a polynomial
q(x) € P2(R) so that p(3) = fol p(z)q(x)dx for every p(x) €
P2(R).



