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Part 1. 

Linear Algebra (50010) 

r3 -1 -21 
1. Let A=12 0 一2 1.

l2 -1 -lJ 

(a) Find the characteris世c polynomial and Eigenvalues of A. (8%) 

(b) Find the eigenvectors of A. (8%) 

(c) Is ma出x A diagonalizable? If y郎，叫叫做出e diagon剖 matrix. (8%) 

考試日朔 : 0220 ' 節次 : 3

(d) Let L be the linear operator mapping R3 旭to R3 defined by L(x)=Ax and let 

r11 r11 r 0 1 
V吋 11. v2=1 2 1, V3=卜21 . Find the transition matrix V corresponding to a 

llJ lOJ l 1 J 

change of basis from {叭 ， 呃，向} to {叭，鈍， e3}. andωe it to determine the 

matrix B representing L with respect to {叭，呃，們}. (10%) 

rl1 r11 rl1 
2. Given the vectors Xt=121 . x2=1 訓，到=121 .

l2J l3J L3J 

(a) Are 出ey linearly dependent? Do they forrn a basis for R3? Explain and prove 

yo叮 answers . (10%) 

3. The data set is: 

x L -1 I 0 I 1 1 2 

(吋 Find the best least sq凶res fit by a quadratic polynorni剖. P(x) = C1 + C2x +、

C3X
2

• (6%) 

(背面仍有題目.請繼續作骨，
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Part 11. 

Discrete Mathematics (50 010) 

一 、 單選題

1. (5%) Th巳 probability of each summand is a multiple of 3 in a11 compositions of 18 is 
(A). 1/3 11

. 

(B). 1/3 12
. 

(C). 1/2 11
. 

(0). 1 /2 日
(E). None of the above. 

2. (5%) Which statement is NOT coπect? 
5 . ", .7 . ，~" ， ( 11 、(A). The coefficient oce in (l - 2xr' is (32)l .Ls.J.. ) 

?n , A '..!r( 20 \c (B ). L泣。(一 1)K ( '1 "~v 1. ) (20 - k)15 = 0 
\20 - k/ 

(C). If IAI = IBI = 6, there are 6 1 如nctionsf A~B are invertible. 

(仰D昀). T加he唸e叫肌

(但E). None of the above. 

J . (1 0%) Suppose S(n) ìs a predicate on natural numbers, 1'1, and suppose 'Vk ε 悶 ， S(k) →
S(k + 2) hold. Which one followíng statements NEVER hold? 
(A). 'Vn 三 o S(η) 

(B). Vn 三 o --.S(n) . 

(C) . 但n S(2n)J • 'vn S(2月 +2).

(D). (Vn 至 1 00 --.S(n)) ^ (Vn > 100 S(n)). 
(E) . None ofthe above. 

計算題

1. (1 5%) Let L = {O, 1, 2, 3, 4}. For n ~ 1, let all count the number of stríng in pl 
containing an odd number of 1 's . Find and solve a recurrence relation fo r Gn. 

2. (l 5%) Find thc number of ways to 訂range 出e letters in LAPTOP so that none of the letters 
L, A, T, 0 is in its original position and the letter P is not in the third or síxth position. 


