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— ~ Find the values of a such that the following linear system has (1)exactly
one solution, (2)infinitely many solution, and (3)no solution. 15%
X+ z=4
2x+  y+ 3z=5
-3x—3y+(a2-5a)z=a-8
~ ~ Find a 3x3 matrix A having eigenvalues 2, 4, 1 and corresponding
elgenvectors: 10%

Ly 7 (|-1
0—41] 1
0 2 1

= ~ LetS={(2),(0,)} and T = {(1,1),(2,3)} be bases for R, .Let x == (L,5)
andy == (5,4). 15%
(1) Find the coordinate vectors of x and y with respect to the basis T.
(2) What is the transition matrix Ps.t, from the T - to the S - basis?
(3) Find the transition matrix Qg from the S - to the T - basis?
Y~ Let P3 be the vector space of real polynomials with degrees = 3. Define

the inner product <p, > = j_ll p(x)g(x)dx .

(1) Find an orthonormal basis of P5. 15%
(2) Write r(x) = 2x* + 3x - 5 as a linear combination of the basis obtained
in part (1). 5%
r ~  Let L:M,, -> M,, be defined by L(A) = A + AT, where A" is the
transpose of A and M, is the set of all n X n matrices.
(1) Show that L is a linear operator from M,,, into M,,,. 10%
(2) Find the range space of L and the kernel space of L. 10%
“+ + Let U and W be subspaces of a vector space V. State whether the

[

following is also a subspace of V. Prove or give a counter example.
(HUNW  10%
2Q)UUW 5%
BG)V-UNW 5%






