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(4%) Which of the following pairs of values (n, k) (if any) make the following statement true. If 50 students
are distributed into n classrooms, there must be a classroom with at least k students?

(@) (3, 15).(b) (70, 3). (c) (15, 3). (d) (7. 8), (e) (51,2

(5%) Which ol the following asymptotic notation(s) is/are correct for the equation 3N3log(N) +
4N log(N)?

(a) O(N2log(N)). (b) O(N3). (¢)
(5%) If A and B are disjoint event

(N3log(N?)).
k) = 0.2, whatis P(B|A)?.

(6%) Please use a recursy ppound on the recurrence

(4%) Please prove the allinduction.
(10%) Suppose that Ul
that the mean and vri

(a) (5%) E[X + Z] = NN
(b) (5%) Var[ X+ Z] =

ly independent. Please prove

sected value and variance):

(6%) Please prove 222[(2
(10%) Solve the recurrendg
(10%) Find the set of all so

(5%) True or false.

(a) If arectangle matrix A isinvertible, A could have a zero singular value.
(b) If a matrix B is similar to A, then B has the same eigenvectors as A.

(¢) Any symmetric matrix is similar to a diagonal matrix.

(d) Any matrix which is similar to a diagonal matrix is symmetric.

(e) Every positive definite matrix is nonsingular.

(15%) Suppose a rectangle matrix A has full rank.

(a) (4%) Please derive the best square solution ¥ to Ax = b step by step.

(b) (6%) Which fundamental subspace associated with A is the projection vector p in. where p = AX? Which
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fundamental subspace is p — b in then?

1 0
(¢) (5%) Find the projection matrix P onto the column space of A = 8 ~01 .
0 -3

12.(20%) Given a recurrence relation: (M*M + 41)x,,, = (M™M — 4D)x,,, where M € R%3 (arcal 5 X 3
matrix) and n is a positive integer.

(a) (5%)Let x,, = Axq. Please find out A (independent of any x;, { € N U {0})

(b) (5%) Let 4 be an eigenvalue of M"M, corresponding to the eigenvector A. Please find an eigen pair of

A. (an eigen pair means an eigenvector and 1§ asseciated eigenvalue)

(¢) (5%) Given all the information above, choose all the possible behaviors of x,, for a large n from (1)

decaying 1o zero, (2) oscillating but not growing or decaying in length, (3) going to a nonzero constant

vector, and (4) eoing to.anonzero constant vector. Explain your answers by discussing A's eigenvalue.

(d) (5%) If x; = 0 fora nonzero Xy, please find-onesingular value of )/
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