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Part I. 

Linear Algebra (50%) 

1 	 單起糧(1 5 小姐共 50% ， 1.1-1.1 0 詩也 30/0' 1. 11- 1.1 5 每題 4% 0) 

(法章請將書車標上題號依序寫在答案卷上，而非此試題紙) 

1.1) A, B and C are n x n matric的 Which ofthe fo l1owmg is co訂ect? 

(A) (A - Bl- A2 + 2AB + B2 


(B)lfAB =AC 也，dA 妒。 (zcro matrü.), thcn B = C. 

(C) 	Suppose that E , E2 , and E3 are (ro\\) clcmentary matnces such 由at EJE2 EjA U， 也ld U1S 由1 

upper triangularmatrix , f ,etL= El lE2 -'EJ- 1, th血 L i8 a lowcr tnangular matrix 

(0) Matrix A 18 singular if凹d叩ly lfthe reduced row echcloll form of A is 1. 

但) None oftheabove 

1.2) Whichofthc follow lIlg is co口e吼η 

(A) (.,:2_ 2x + 1) 組 d ~1; - 11 arc lincarly d叩開 dent m the vector space qo, 2~. (Note: crα少 b] denotcs 

thesetofallrcal叫lucd fUllctions thal are defincd and ι叫muolls on the c!osed interv叫 [a， 的)

(B)∞中)， 1, ~lIl制訂e lincarlyind叩開 dentm C[ ππ] 

(C) A立川、叫，m叫叩削叫泌

的)V ，--' II r; 9 51T，、 1780J1 ，叩d 叭 3 0 0 1]'C fonn a spanning set for R4 

(E) Nonc ofthe abovc 

1.3) WhlCh ofthe tollo 'W wg statements about subspaces is corrcct? 

(A)S-{Xlx-[l X2 月于， X E R3 } is a subspacc ofRJ 

(B)S= {x I xTx= 1, xε RJ } ìs a subspat~ of RJ 

(c) S = (A IA IS a triangular matnx in RJ• 3 } is a subspaçe of RJx3 

(D) For asingular 3 x 3 matnx A, S oc {x IAx =O,x C R刊的 a sub~pa峙。fR' 

(E) None ofthc abovc 

1.4) LetA be an n)( n matrix. Which ofthc follo削ng about detenmn叩tsisNOTcorrectη 

(A) dct(3A) = 3"det(A) 

(B)det(吋ljA)=det(iI)~ J 

(C) det(AT) = det{A) 


仍) TfmatrixB is row cquivalent toA , thcn dct(A) = det(B) 


(背面仍有題目，請繼繪作答)
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1.5) 、問uch ofthe following statements 悶 NOTcorrcct? 

cn b is in the row space of A(A) IfAx = b is consistent, th

(B) Ifx is a nonzero vector in R" and satisfi“ Ax = 0, thcn det(A) =0 

(C) Let L: V • V be a linear transformation. If x 的 a vector in the kcrnel of V, then L(v +的~ L~v) for 

a11\'ε v 

lD) If x] , X2. ,.. , XII span R~. then 惘，丸， Xn} i頁 ahasis :fi臼 R" 

1.6) A isanmxnm趣的'(m 冉). \Vhich of the folloWl月 isNOTcorrect? 

(A)IftherowvectorsofAarc 1ine位lyind中ende蚓、 thenullsr且.ceN(A) = {O} 

'A" .1,,1..," ,......,........>...,._..c.. ,,, .[1 Ol[ A" A"l
(B) Suppo叫 ~;~J andAllisanon~i可u1叫叫matrix.l怯 l~ ÍJl ò 什岫 c 

= A 22 -A1IA;I-IAI2 

(C) IfA hasari且htim叮叮 C such thatAC - 1",. then thccolumn vectors of A 叩æ， R叫 

(D) If A has a let1 inverse B such thatBA = 111 , thcn the ∞l已叮n vectors of A are linearly indcpendent 

1ηWhich ofthe following operators is a lineartransfon詞ation'? 

(A) An operator L: R3• R' deuned hy L(x) = x → κwhere a is a constant vector in R3 

(B}Anoperaωr L:R2• R1defined by L(的~ [(.叫什d Xl+X2 X2J 1 

(C) 組 operator L defined 叩門 1.(p(x)) ~ p(x). p'(,) 

由) An operator L defincd on R"'n: L(A) "" tI 
(E);.!oneoftheabove 

1.8) Let X be the 5ubspace of R4 spanned by e; and 凹，叩d Y he the subspace spanned hy e3. \vruch of thc 

fol1owingiscoηect? (e l = [1 0 0 OJ\ ez= LO I 0 Oì\ 、 [0 0 I OJ1) 

(A)Xand Yareorthogonal,X_ Y. 

(8) X and Yare orthogonal 的mplements、 X=Y 

(C) 計時 adirect 叫mofXand Y, R 4 :=XEÐY 

(D) ThelmìonofXand 民 XuY ， 了 s alsoasubspaceofR4 

但) Noneoftheabove 

1.9) IfA lS a 2 x 2 matrix with trace 101 個ddctelmmant 1帥， then 

(A) the charactenstic pol戶lomialofA1S 1.2 ， 101λ1100 

祖)bothA 阻d ，“ C叩 hcdiagonali出 d to , • 
01IV 

0100' 

(C) A- l has 肌肉envalueO.Ol
 

(D)A"hasatracel02月 + 1 and a detenninant (-1)"102" 


(E) llone ofthe ahove lS correct 
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l.l O)Ther叫叫ion ofAx =0 b is a tr叩lsfonnatlOD from a v閃閃r x in lhe row space, R(A \ to a vector b 111 

13 0 0 I 
the column space, R(A). lf A == I ~ I th問 the inv叮叮 transformation ， from R州的 R(A\ 則 11 

10 5 0 

m平p a vector b = [5 3]T 10 

(A)x=-[l 1 2t (B)x=[l lf (叫 x=[S/3 3/5 oy (D)x==[S/3 3/Sy (E)noneofthe伽vo 

1.11) Usc a qu刮目lic curve that passes the origin 10 fit points 駒， 1), (1. -1), and (2, 2) based on tl 也 

\east-squarescriterion. The best 曰t curve wi11 be 

(A)y=-x 1 +2x (B)y=x 1 ...如 (C) y=O.5xl -15x (D)y=2x" 3x (E)noneoftheabove 

1.1 2) ln the v叫啊叫一1 ， 1] ， an inner product is 叫叫 b) <j ， g>二廿恥)dx G:tVEn 

f(x)=3x叫“'[-1，呵， theval閣。f 11/(x)11 i, 
(A閱 (8) 3.J2 (的 2 ，/2 (D) 2 (E) none ofthe above 

I 4 6-2 
1.1 3) A=I-l -1 I1 is not diagonaliλableif 

LO 0 cJ 

(A)c=O (B)c= :t l (C) c=2 (D)c=3 (E)noneoftheabove 

1.14) Consider d vector space Vwlth 祖 ordered basis {v; ，的}. The vectorstn V也 e expressed in tcrms of"1 

and V2. A linear mapping L . R3• V is defined by L(x) =秒1 + 5X2 + 4X3)Vl + (X\ + 2x2+ 3X3)Vl. Given a 
subspaceS =sp血 {[1 1 1]I}mR3 ， whatisthcimageofS， L(耳。 

(A) Sp叩 {[1 0 4]T} (B)Span{[5 3jT} (C)[O OJT (D)110 6]1 (E)Noneoftheabove 

11 2 -11 
12 11

1.1 5) Let A = I ~ ~ I Use the Gram-Schmidt process to find an orthonormal basis for the colullm 
12 -4 21 

14 0 01 


spaceof A. Which ofthe following vcctors is NOT in this basis? 


(E)(A)r~ ~ ~ ~r (B) 尸-~ -~ ~r ~ -~ ~-T (D)r-~ ~ ~ All 
L5 5 5 5J L5 55!' '155 551 555 

ofthe above are in tÌus bas\s 

(背面仍有題目，請繼續作答)
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Part 11. 

Discrete Mathematics (50%) 

1 	 單選題


(注意 諸將答其樺 ι頓號依序寫在答案卷上，有)，此試題紙)
 

L1) [5% 吼叫hich ofthe following statem聞tisNOTtrue? 

(A)ø 巴{的 

(8) ø 三￠ 

(C), c{ø) 


(D)øcø 


(E)" {ø) 


1 月	 [5%] LetA={a, b, c, d) andB=叭， 2 ， 3 ，俐， which ofthe following statement is NOT true? 

(A)There are 4 10 closed btnary operations on A that have 恥 id凹tity 

(B) There afe 216 relatio I1 s from A to B 

(C) There are 4! one-!o-one functions from A to B 


(D)There are 4! onto fLl nc倍。由 fromAto B 


(的 Then: a叮"e 46closed binary operatlons on A Ihal are commutative 


1.3) [5%] Which ofthe follo叫"g 吼叫 ement is trueí 

(A)"(B門的 = (AðB)i\ (AÓC) , D. : symmetricd((i如ence 

(B) (A - B)u(A (ì B) = A 

(c) l'<egation of Jx[(p(x) v q(x)) • r(x)J is i1x[(p( λ )vq(x))^--，叫 '1]
 

(D)IfA={Ol }, B={Ol , 000, 0111) , we can say AB={Ol , 000, 0101 , 0111 , 01000, 010111} 

(E) None ofthe above 


」
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1.4) [1肘。]Which ofthe following statement 泊甘u.7 

(A) The sum of a11the coefficienìs in the exp血sions of(x.3y+3)IO is (_2)10 

(B )Consìder the 2 19 comp田itions of 20，也e number of ∞mp曲 ìtions in which ea.ch 

summand even is 2ω 

(c)甘le number ofderangements of 1, 2, 3, 4, 5, 6, 7, 8 start with 5, 6, 7, and 8, in some 

orderisfi 

。D)Ifnis 加medby岫ng the digiìs 3, 3, 4, 5, 5, 6, 7. The number ofposítive integers n 曲“ 

exceed 4，000，開Ois720 

(E) None ofthe above 

2 	 計算越 

2.1)[15%] ln a s田ial network, we want to match each of fo也 women with one of five m個 

According to the information they provid閻明。曲 draw伽 following conclusions 

• Wom血 1 would not be compatible with man 1, 3, or 5 

• Wom阻 2 would not be compatible with man 2, or 4 

• Woman 3 would n。他 becomp晦.tiblew抽 man3， or5 

• Woman4wo叫dno時 becomp仙blewithm間 4. 

In how many ways c聞自eservl曲 successfu1ly match each of the four women with a 

∞mpatible pa.rtner? 

2 月	 [1(1"10] (a) Find the 祖ponential generating function for the number of waysωarrange n 

letters, n 這 0， selected from the word “MISSISSIPPI" (b) in (a), what ís the exponentia1 
g聞官ating function ifthe arrangem阻t must contain at least two I's 


