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1. True of false, with reason if true and counterexample if false: (50%)

(01) If the entries of matrix A are integers, and det{4} is 1 or -1, then the entries
of A~ are integers. (Here, det(d) denotes the determinant of matrix 4.)

(02) If the entries of 4 and A are all integers, then det(4) is L or -1.

{03) Suppose V is a vector space of dimension 7 and W is a subspace of
dimension 4. Then, every basis for W can be extended to-a pasis for F'by

adding three more vectors, and
{04) every basis for V' can be reduced to a basis for ¥ by reroving three vectors.
(05) Every invertible matrix can be diagonatized.
(06) Exchanging the rows of 2 2x2 matrix reverses the signs of its eigenvalues.

(07) If vectors x and y are orthogonal, and P is a projection matrix, then Px and

Py are orthogonal. 2y,
(08) For any two matvices 4 and B wit_h the same SIZE, rank(fd}B) 5 rank{4) + - /x:“”
rank(8). | T A
| (09} For any two square matrices 4 and B, AB and BA have the same set of e
cigenvalues. };?]
(10) If 4 is a nonzere square satrix and 47 is the zero matrix, then it is possible

that A-7 is singular. (Here, / represents the identity matrix.)

7. Let Abea 3x3 matrix that represents a rotation in R,

(a) Describe a method which can find the axis and the angie of the rotation
represented by A. (8%)

(b} Consider a rotation that takes vector (x|, Xy,%;) nto vector {xy%3,%,). Findthe
matrix that represents this transformation. (7%) .

(¢} Apply the method in {a) to the matrix you get in (b), and find the axis and the
angle of the rotation given in (b}. (5%)

3. Let § be the subspace of R? containing all vectors (x.xpx3%4) Wwithx)+ 33+ X5+
xg=0and x,+ 2+ Iyt Ay = 0.

(2) Find two bases for the space § and the space S+ (the space containing ail
vectors orthogonal to S) respectively. {10%)

(b) Find the projection of vector (0,1,2,7) onto the space S . (10%)
4 Tind the intersection ¥ ~ W and the sum V' +# if
(a) "= nul space of a matrix 4 and W = row space of A. (%)

(b} = the set of symmetric 33 matrices and W = the set of wpper trianguiar .
3% 3 matrices. (5%) '



