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Math 355 Homework Problems #2

MATRIX ANALYSIS AND APPLIED LINEAR ALGEBRA, by C. Meyer
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Find a nonsingular matrix P such that PA = E,. If you wish, you may write P = E Ey_; --- E,E; for some
nonsingular matrices Ej;.

2. The trace of a square matrix A € M,,(IR), trace(A), is the sum of the diagonal elements. Let A, B € M,,(IR)
and a € R. Show that with respect to matrix addition and scalar multiplication,

(a) trace(aA)=atrace(A)

(b) trace(A + B) = trace(A) + trace(B).

3. Let A,B € M,;;,.,,(R). Show that with respect to matrix/matrix multiplication,

n
(c) trace (ATB) = Za]Tbj, where ajis the jth column of A, and b]- is the jth column of B
j=1

(d) trace(ATA) = 0 if and only if A is the zero matrix.
4. Let x,y € R" be given, and set A = xp! to be the rank-one matrix formed from these vectors. Show that,
A? = trace(A)A.

5. Determine which of the following subsets of M,,(IR) are subspaces of M, (IR). Provide an explanation
for your answer.

(a) all matrices, A, such that trace(A) =0
(b) all Hermitian matrices

(c) all skew-Hermitian matrices

(d) all matrices, A, such that A% = A.

6. Suppose that n = 2 in Problem 5. Find a basis for each set which is a subspace. Determine the
dimension of each of these subspaces.
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