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. [10 points] Let A be an n x n real matrix and AT = —A. Show that det(A4) = 0 if n is odd.

. [10 points] Let A and B be two n X n nonsingular matrices. Show that A~1(A™! + B~1)! =
(A+ B)7!B.

. [30 points] Suppose V' = R?*2. Let V; and V, be two subspaces of V defined by

_ sl a a+b _ a b
Vl—{[ 0 —b ] la,b € R} ande—{[ 9% — b —a] la,b € R}.
(a) [10 points] Determine the dimensions of V; and V5.
(b) [10 points] Determine the dimension of V; + V5.
(c) [10 points] Determine the dimension of V; N V5.

. [30 points] Let P2 be a vector space consisting of all polynomials of degree at most two and let
T : P, — P, be the linear transformation satisfying T'(p(z)) = p(z — 1) for any polynomial p(z) in
P,

(a) [10 points] Find the matrix A representing T with respect to the ordered basis {1, z,z%}.

(b) [10 points] Find the matrix B representing 7" with respect to the ordered basis {1,z +1,z%+1}.

(¢) [10 points] Find an invertible matrix S such that AS = SB and the first column of S is [1,0,0]T.

. [10 points] Let A = . Find a matrix P, where the first column of P is [1,0,0,0]T,
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that diagonalizes A and determine P~1AP.

6. [10 points] Let A = [ (1) (1) ] . Compute the value of e,




