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Notations:

=t

M, (R) : the set of n x n real matrices.

. (15%) Determine whether or not R?, with the operations

(1, y)" + (22, 92)" = (2122, y192)"

and
(s, yl)T = (cxy, ffyl)T,

is a vector space over R.

. (15%) Show that if S is a real matrix and ST = —S, then I — S is nonsingular

and the matrix (I — S)~*(I + 9) is orthogonal.

. (15%) Suppose A € R™ ™ is an invertible square matrix and u,v € R™ are

column vectors. Then A + uv” is invertible if and only if 1 + o7 A~1u # 0.
This is referred to as the Sherman-Morrison formula.

. (10%) Show that a triangular orthogonal matrix is diagonal.

. (10%) Let

2 =1 0

T A
A= -1 2 =1 | and f(z) = max%lT/fL.
0 -1 2 A

Find the maximum value of the function f(x).

. (10%) Show that if A € M,,(R) and A% = A, then

rank(A) + rank(/ — A) = n.

. (10%) Let x and y be in R™ and define ¥(a) = ||x — ay||s. Find 6 such that

Y(0) = min,eg ¥ ().

. (15%) Let A and B be an m x n and n X m matrices, respectively. Show

that
det(AB) =0 if m > n.




