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1. (10%) Please determine the number of i_nteger solutions for solving
Ty + T+ 234 x4 <195, 30,22,23, 24 > 0.

2. (10%) Please solve the recurrence relation T, = 4T,-; — 4T,_, with
boundary condition T} = 6 and 7; = 20.

3. {10%) By using Chinese Remainder Theorem, please determine the gen-
eral solution for solving the following three linear congruent equations:
z=1mod 2, z =2 mod 3, and z = 8 mod 15.

4. (10%) Please transfer the logical expression (P V Q) — R into the
Conjunction Normal Form.

5. (10%) Find the vector in the column space of matrix A which is closest
to the vector b where

1 1 1
A= 2 —1 ] and b= 2
-2 4 7

ind a basis of the orthogonal complement of the column space of A.
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6. (10%) A pair of fair dice is continuously rolled until either a 1 or a G .
appears at which point the experiment stops. What is the probability
that the experiment was stopped not because of 1's appearance?

7. (10%) Suppose P balls are distributed at uniformly random into N
boxes. Let X; be a random variable defined by X; = 1 if box 1 is
empty and X; = 0 otherwise. Compute E(X;), the mean of X;. What
s expectation of the number of empty boxes after these P balls were

distributed. l O 77

8. (10%) Let P; be the vector space of polynomials of degree at most 3.

1
Define inner product < f, g >=/ f(z)g(z)dz and ||fI]?2 =< [, f >.
-1
Find the angle between £ — 523 and 2 + 8z2.

9. True or false? (Every incorrect answer (unanswered questions ex-
cluded) gets -1% until 0% on this problem.)

(a) (2%) The matrices Anyxn, Bny, are called similar if B = QRQTAQ
for some Q. xn.
(b) (2%) There exists a square matrix with no eigenvectors.

(c) (2%) There is exactly one inner product on the vector space R™.

(d) (2%) If (A;]b,) is obtained from (Alb) by a finite number of ele-
mentary row operations, then the systems A; X = by and AX = b
are equivalent.

(e} (2%) If A% = O then A = O, where O is the zero matrix.
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10. (10%) Let A= | ~56 1 —2.8 |. Find lim A™.




