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Instructions: Do all 5 problems. Show your work. The notations: R, is the set of all real - J
numbers, P.(R) is the set of all polynomials of degree n with real valued coefficients, and My« (R)
is the set of all real-valued n by n matrices.

1. (a) Show that the set of solution to the system

2 — 2xg+xa =10
2$1f3$2+27320

is a subspace of B? (6 pts). {b) Find a basis for the space and the dimension of the subspace.
{9 pls)

9. Give the definition of symmetric positive definiteness of a matrix 4 € Mpya(R). (5 pts)
Show that if A € M,xn(R) is symmetric and positive definite, ail eigenvalues of A is real
and positive {10 pts).

3. Consider the matrix A € Ms,3(R) given by
-2 0 6
-1 1 2
-2 0 b
(a) Find all eigenvalues of A and corresponding vectors (10 pts}

(b} Test A for diagonalizability, and if A is diagonalizable, find an invertible matrix ¢
and a diagonal matrix D = (dy), where 1 < ¢ < 3 with dqy; > dgg = dss such that
D =Q TAQ. (10 pts}

(¢) Compute A", where n € N. Simplify your formula as much as possible. (10 pts)

(A} Find a matrix B € My, a(R) such that B = A% (10 pts)

4 Determine whether each of the following is an inner product on given vector space. If not,
please provide the reasons. {10 pts)

(8) < (a,b), (c,d) >= ac— bd in R?
(b} < A, B >= trace(A + B) on Maxz(R).
(©) <p,q>= f, plz)e(z) dr on P(R)

5. Consider the matrix A € Myxa(R) defined as A =1 — ouu?, where I an identity matrix and
1 18 a unit column vector.

(a) Show that A is a symmetric and orthogonal matrix (10 pts).

(b) Let w= (1,1, 1)7/+/3. Solve the linear system, Az = b, where b = (1,0,0)T (10 pts).




