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Show all your works
-1 -1 1 0
2 1 1 3
1. Let A= .
0 1 1 2
1 3 -1 2
(a) Evaluate the determinant of A by expanding along the second column. (5%)
(b) Find the inverse matrix of A if it exists. (10%)
2 -1 1
2. Find a basis of the solution space of AX =0, where A= |1 2 —1{. (15%)
1 -3 2

3. Let P be the set of all polynomials in one variable with real coefficients. Then P is
a real vector space under usual polynomial addition and scalar multiplication. Let P,
be the subspace consisting of polynomials of degree less than or equal to n.

(a) If a is a'real number, let W = {p(z) € P, : p(a) = 0}, show that W is a subspace
of P,,. (5%)

(b) Show that {(z — a), (z — a)?,-- ,{z ~ a)"} is a basis of W. (10%)

(c) Let T : P3 — P3 be the map defined by T'(p(z)) = 2p(z) — 3p’(z). Show that T is
a linear transformation. (5%)

(d) Find the matrix representation A of T with respect to the basis {1,z,2%,2%}. (5%)
(e) Let B be the matrix representation of T with respect to the basis {1+z,z—z2, 22+
2%, —2 + 2?}. Find an invertible matrix U satisfying B = U~ AU. (5%)

-1 -1 1 0
2 1 1 3
. Let A =
4. Let A o 1 1 2
1 3 -1 2

(a) Find the characteristic polynomial of A. (5%)

(b) Find the eigenvalus of A and the corresponding eigenspaces. (10%)
(c) Find the Jordan canonical form of A. (5%)

(d) Compute A, (5%)

5. Show that any two bases of a finite dimensional vector s pace have the same
cardinality. (15%)
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