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1. (15%) Please formulate the linear programming model for the given network flow pr0blem. The 
information for each node is provided as follows. 

node 

1 Supply = 50 
I 

2 Demand =40 


3 Intermediate node 
 ~ 4 Supply = 10 5 

5 Demand=20 

2.( 15%) A certain resource allocation problem of the form 
TMaximize c x 


Su,bject to Ax ~ b 

x:i:: 0: 

• I 

has the following initial canonical form tableau M where slack variables Sj are added tq each of the 

three resource constraints. Here, the vari~bles Xj (j=1, 2, 3, 4) are the numbers of unit~ of each of 
four products produced. Pivoting by the simplex algorithm yields the optimal tablea~ M. Please 

answer the following questions: I 
(a) Prior to production, what is the minimum price w~ shQuld charge for one unit of r~source 1 so 

that our total revenue (from selling the one unit and making products with $e available. 
resources) remains at 340? Ir 

(b) The per-unit price in part (a) is valid up to what amount ofresource 1 sold? I 

M= 

0 -2 -5 -3 -7 0 0 0 

50 1 1 0 3 1 0 0 

150 2 1 2 1 0 1 0 

80 1 1 1 4 0 0 1 - 

340 3 0 0 11 2 0 3 

50 1 1 0 3 1 0 0 

40 1 0 0 -4 1 1 ·-2 

30 0 0 1 1 -1 0 1 .



3.(20%) Yun-Tech Company plans to purchase 3 machines (M1, M2, M3). Four possible locations 

(L1, L2, L3, L4) are considered for placing those machines. The frequency of material handling 

among the machines and locations is given as below. Please answer the following questions. 

(a) Ifmachine 2 can not be placed on location 4 (L4), what value should be given in the frequency 
ofmaterial handling table? 

(b) Solving the problem by Hungarian method. 

L1 L2' L3 L4 
M1 8 12 7 4 

M2 6 14 9 ?? 
M3 11 15 6 10 

4. (35%) The dorms on a ~ampus are of apartment-like. Each apartment accommodates 4 students 

and is equipped with one washing machine. Assume that the time it takes for a student to run out 

ofall his clean clothes and then need to do his laundry is exponential with rate 1 The washing 

time for each laundry is exponential with rate 10. The service discipline for the washing'machine 
is, first come first served. 

(a.) We can model students doing the laundry as a Markov process, define the state of this Markov 

process and then draw the transition rate diagram. 

(b.) Find the proportion of time that the washing machine is busy. 

(c.) Find the expected waiting time in queue ofa laundry task. 

5. (15%) Each earthquake causes some damage to a building. Larger earthquake causes more 

damage to a bUilding. Let us ,scale the severeness of an earthquake as 1, 2, and 3, with 3 as 

the severest one and 1 as the least severe one. Assume that safety value a newly built safe 

building is 6. Earthquake of magnitude 3 will decrease the safety value of a building by 2 ; 
earthquake of magnitude 2 will decrease the safety value of a building by 1 and earthquake of 

magnitude 1 will not cause any damage to a building. Assume that there is one and only one 

earthquake each year. Let X be the severity of earthquake and P(X=1)=0.7 , P(X=2)=0.2, and 

P(X=3)=0.1. The building safety regulation requires that structure of buildings with safety value 

less than or equal to 2 to be strengthened in order to upgrade their safety values to 6. The building 

structure strengthening process takes zero time. A town has 1000 building. Find the expected 

number of buildings that need structure strengthening process in a year in steady state. 
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1. *-~:1l!#=!rPart A~Part BWJ~1} Part A#401} .. Part B#601} , ~ttl001t0 0 

2. Par~ A~:1l!#=!r8:1l!i!lf:1l! ; ei*Jfl.i!:1l!'&';f!i!:1l! ' 4Y:-:1l!~5~ 0 ~Jfl.l!:1l!1)tfJ.1&~·lltif.J$ 
~l!~'~;f!i!:1l!~~~~~~#1}o~:1l!:1l!~~~#~o/~~Jfl.i!:1l!~;f!~:1l!0 , 

3 .. :partB~:1l!#=!r4:1l!' &*tt#-:1l!" ttlt:1l!" ;JjJ$-:1l! 0 ~:1l!;je.1}~~~,'l!~~~#to/ 0 

,, 
I 

Part A: 
I 

Al.(;f!l!:1l!) li$~m~U{~fj~~~!t£(Smoothing, ~P7~:Pm1!lU{~~!IJ) , J{u~~UmnmfriJ=1§lE 
~? 

(A)li~mfm~!lVJZP::f!g$ , J{UJJf,~m~*S'9 n {~ 
(B)li~Jf.lrm~~!lVJZP::f!g$ , J{rJJJ!~ n {~~JE~ 1 
(C)li~Jf.l1JD;fI~!lJZP::f!g$: , ~UJJf,~;fI:m*'I!t~OIDm~~ 2 
(D)li~mt~lf{zp:fFt$ , J{UJJf,~ a 1~~JE~ 1 
(E)li~Jf:It~lf{ZP:fFt$ , J{uJJ!~m~JJ\tt9 a 

! , 
I 

A2.(;f!i!:1l!) ~§t:mwi!:§:iJJ!~~p~1t, n ;WJmw:fi:~-OOtl§3it~w=J ~m~frJ:ffl1!l!l150 

$!ft multiplicative mod~ls ' J{U~~U~mMi'iJ=1§lE~? ' 
(A)Fff~~fI]t~J)(tt9*'I!t~O~ 1 
(B)*,II!t~tJJ!~ n OO~~Pt~1f{ 
(C)~~frJt~J)({~:f!g1rn~l W-l ~JJ.I I 

(D)li1[~OO~frJt~If{*~ 1 ' ~U~{iB~frJt~lf{!ft ' &<~:P~-OO~fr'jt~If{JJ\lit 1 
(E)li1[-@J~fr'jt~I9:~~-r~ , .f{U~ftl!~fr'jt~lf{!ft ' &\1[-OO~-OOPJJ::tt9~rrH~If{~lEm 

A3.(Jfl.i!,'l!) ~~rfb A 10000 {tj: , ~rfb A ~~m~~ B ~fJ1JDI:' 1JDIa~WI3~~m 
{tj: 0.5 JJ\~ 0 ~~ B tt9~~t~fj~(Design Capacity)~m~ma 1000 JJ\~ .. ~~ B S'9~~~ 
fj~(Effective Capacity)~m~ma 800 IJ\~ (t<~WHI!!!~f!. ' ~U~~ B ~~:Pa?0 

(A) 5 a (B) 6 a (C) 7 a (D) 8 a (E) 9 

A4.(;f!l!,'l!) 1[rm~~*&ZP:~fm~S'9~~ , ~~UfriJ~lE~? 


(A)t~~JIR1'F~ll~7t(Task)~I1'FM~ , &\~1±~~I{'FMtt961i'F~~mFf~mteml!l~Wf~rJj 


(B):t£~~*~tfi~Ii'FMzMtt9~OOI{'F!ii!:izFJ.I ' 1fNa~~~:t£~rfb(1JDIftj:)ff£{Jttt9:EJ!~ 

(C)~~*)7~a~ifimI1'Fftr!i ' ~i!m$&\~'100% 

(D)~~~~S'9.~~H~;WJ~rJj(Actua1 Cycle Time)~t~i)-I {'Fftr!i9=II~lImtt9IimZi'E~~rdI 


(E)~~f~S'9~I1'Fftr!i 9=I I~:I%:®I1rl4!i ' ~M.~rdIadle Time)&Hf~§ 


.. 




liUiJf : ,I,1fffl 
~!3:5.Eilf~ 

A5.(Jrlll"!) *0Pj~;tEmMJZP:WJ:~~*H~~(N)~jjl1~1~lMJ1lLilf m~Im1fE~~(P, Q, R, S)0 

~1lLTII~;fJtmr~pJT7R 0 P, Q, R, S, N~.li1fE~~zr~'~.r9Jmt:Jli(~WJ::XI'o?Jttmr~PJT 
7R ~.1~;fJRg.~~WJf&:*~ 10 JC *.*H~~(N)~jjl1~~;fJ1lLTII0 0 0 

TO 
~~ P Q R S N 

F 
R 

P (0,0) - 20 50 150 10 
Q (10,0) 10 - 10 50 20 

0 
M 

R (10, 10) 0 30 - 10 30 
S (0, 10) 100 40 20 - 40 
N (*~O) 20 20 40 40 -

(A) (5,5) (B) (6.67,5) (C) (5, 6.82) (D) (5, 7) (E) (2.5,2.5) 

A6.(1ji.ll"!) *~1tf.l-:~)Jlt:Jli1fA§ 1T~ilf ' ~J1:!tf&If~:f~pJT~ 0 ~~1tf£f.~*(~Jt!):I: 2500 
1fE ' m~~~~Hlfi:xE~m 0 ~~1tfm.~i1f~~i1ff&:*m::x 100 7G ' il~i1f~$~~m~ 
$S~ 21ff ' ~.1lL£f.ff~f&:* 25 JC ~~-£f.1f 50 ~ , 250 I1'F7( , mfJIJI~ 5 I1'F7( 00 

;tE~~JJl3i:~~ffZr ' l;J.jjl1~~i1f:tlt:l:~1'F ' m.~~1tf£f.ZP:~~ff:l:~W? 
(A) 50 (B) 100 (C) 150 (D) 200 (E) 250 

A7.(.:;tll"!) ~J~*ff~~1nM:I:*~~(Basic EOQ Model)Zr~. ' r1ti~jllj;W~1E~? 


(A);tEjjl1~~Tm:l:Zr ' £f.ff~f&:*W£f.~T~f&:*Zmt;flJjjl/J\ ' 

(B);tEjjl{~~Tm:l:zr ' £f.ff~f&:*W£f.~T~f&:*;f§1I:U 

(C)PJ~lI:Us~~Tm:l:ftt;(tt$.3t , jlU~Tmfit!.t7dm£f.ff~f&:*t!.t1~ 


(D)PJ~1I:U~~Tm.m.1t/J:tt~ , ~U~Tm:l:t!.t1j\~U£f.~T~f&:*t!.t~ 

(E)PJ~II:U~~Tmfiftt;(tt~ , ~U~Jm.m.t!.t/J\~U3i:~~ff:l:t!.t~ 


A8.(.:;tll"!) ~!m¥}~TmJ~(Reorder Point).:&3i:~~ff:l:(Safety Stock)~~jllj; , r1!1W~lElii? 

(A)~~TMJJ5t1P~m:1~~Tm:Jlia~=:B-z- . 

(B)'M'ff~:l:f~m-~~1n¥}~T~J~~ , ~U&\~Jtl[t1P~ili-'fjg!~T.(~Tm-OO:tlt:l:) 


(C)~~Tm~ = ~T.mrfiiW3pg*~~*:Jli + 3i:~~t¥:I: 

(D);S:ff~~nIH9i71<~(Service Level)~*t!.t~ , ~U3i:~*ff:It&'W!r ;~~ 


(E);S::f.tf1J03i:~~ff:l: ' ~U~¥JJ®Z£f.ZP:~~ff:l:~~Ia. 

(F)~~T~~*1tMz¥.i~~JJl3i:~~t¥:I: 


-' 

http:jlU~Tmfit!.t7dm�f.ff~f&:*t!.t1
http:lI:Us~~Tm:l:ftt;(tt$.3t


~JL~**~t3i*~ 
99¥~~m±m~m±~~~mm~~~~~ 

, *fiJT: I~fiJT' t 

f4El : ~~~~, 

I ,I 
. . .-B2.(20%) .:t4 - 4 JJJf!!.Al>tt;r,,'tl! ' ~JJJ~ 'I*ita~~~*1f*4-1<o r 1F1;ith.i:JJJl'JJ;ff. it 

1 2 

20 26 

95 96 97 

3 4 1 2 3 4 1 2 3 4 
I 

31 33 ~O 37 43 40 39 45 52 52 

98 I 
1 2' 31 

50 55 6~ 

4 
58 

0 

~.AT' •••M'~•.±••~. I 
JJj Fa' I 'If; *it ~1l~* ~1h-'-1lt~* -'-1lt;ff. it~* 

1 10 20 3 2 

2 30 40 3 2 

3 30 30 3 1 
i 

4 20 50 3 1 , 
I 

I 

1 

B3.(15%) :tt~--'-~~-#F;fj.Mtl! ' %- § t~~~~-mB~Fa' iil+1b(totallateness) '; J{lj-$(o1iif *~~ 
M~~iil~~o~#~~~~mo ' 

;flfi;' : Ll=C;-DI ' lI:b~ LI ~ .:r.l'F i ~~~B~ Fa' , Ci ~ Di 13'-Jjlj ~ .:r.1'F i ~~.:r.~ taH2tj'j JJj a 


B4.(1O%) :tt~;ff.it1l!'{j!JE-#lf:l1t~ : Jtit1T~~ ~ JtJJj1T.~ '-'-JJjf:l1t~ "~13'-Jj'l#l!l!"=' 


8.~~~~~~'~~.Jtit1T.~~Jt.1T.~~.~.o 


. " 



, , 
*.PlT : I1f.PlT '1~• .PlT 

, f-H3 : ~~~~(l~ 

, 
~~PWtm:fr, m-tm:fr1.iffimm 6m, 1im 6:fr~ 36:fr, m-tm~:fji3tm 16/j\ 

m, m/j\1! 4:fr~ 64:fr 0 PWtm~* 100:fr 0 iP1R§.~H*~~~±, ~~ 
I 

=1'7*:fr° 

~-!!~0' 31U~Jm (~~ 60', 360') 
PJ~ 6 Jm~~¥~~ , ~:f£~):Ji$~ili-lIft1E1iiE3~~ 0 

I. Cpnsider the following statements regarding price elasticity: 

I. Because the demand of rice is inelastic, farmer's income could be lower in tne year of 

abundant harvest. 

It Because the demand of drug is inelastic, a policy which reduces drug demand ;is a better 
I 

way to reduce drug-related crime than a policy which reduces drug supply. 
I 

III. Because the long-run elasticity of oil demand is greater than the short-run one, it is harder 

for the Organization of the Petroleum Exporting Countries (OPEC) to maintain' a high oil 
I 

price by reducing oil production in the long-run. I 

(a) Only statement I is correct. 

(b) Only statement II is correct. 

(c) Only statement III is correct. 

(d) Only statement I and II are correct. 

(e) Only state!llent II and III are correct. 

(f) Only statement I and III are correct. 

(g) All of the three statem~nts are correct. 

2. The demand for MBA and DBA increases rapidly in U.S. corporate during 1990s, leading 

to an increase in the salary of MBA and DBA. Please consider the impact of raising salary of 
I 

MBA and DBA on the labor market of professors in the management school. 
I 

I. The increa~ing salary of MBA and DBA in U.S. corporate will lead to an increase in the 

supply of professors in the management school. 
I 

II. The increasing salary of MBA and DBA in U.S. corporate will lead to an in¢rease in the 
I

demand ofprofessors in the management school. 

III. The increasing salary of MBA and DBA in U.S. corporate will cause changes in labor 
• . I 

market and lead to higher salary for professors in the management school. 

IV. The increasing salary ·of MBA and DBA in U.S. ~orporate will cause cha9ges in labor 

market and lead to higher employment for professors in the management school. 

(a) Only I and IV are 90rrect 0 

(b) Only II and III are correct 0 

(c) Only n and IV are correct 0 
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(d) Only I and III are correct 0 

(e) Only II, III, IV are correct 0 

(f) Only I, II, III are correct 0 

(g) All of the above statements ~e correct. 

3. ~,,~JittJ"frUl:u~!Io/Jfflf~~I¥J~:iI1l;: 

I. ~~-1f:1fI¥J'nf GOP *~~ I§ GOP, JlU~1f:tJ GOP zp:~m~~t~a~!Io/JflJJW~~~M~ 
IJ\m-* 0 

II. ~-1f:1fr:p, t~~ GOP :zp:~m~pff~t~tBl¥J¥!JflJJWn~$~~~~Yf4j.~!Io/Jflf~~ 
(CPI)pff~t~tBl¥J!Io/JflJJWn~$~~*&:\~§~, {13~1tiW~*m-*~13t~tjlWf*m-*, f5l.z 

III. EI3~Yf4j.~¥!Jflf~15!: (CPI) Y9.~~Jit~@@Wl¥Ja}r~; pfftJ&:\?&~f~.~I¥J§:'ffl 
iVG*o 
IV. 1til&JM2&~~t~Yf4j.:fi!lo/Jflf~15!: (CPI) I¥J£Wj~, H?&~~1fB3 CPI ~1t!ljffza}r~, 
fB~m*ffB3£Wjpff~t~tBB~!Io/JfI~n~$H@:YiJj;Jijl¥J£Wj~t~tB*I¥J~=r~§~ ° 
(a) ff( ill lEUi ° 
(b) fJ. IV lEUi ° 
(c) ff( I, IV lEUi 0 

(d) ff( II, III lEUi ° 
(e) {I. III, IV lEUi 0 

(f) {1j! II, IV lEUi 0 

(g) pff~i1s:~~~lEiit 0 

l 

Jii«i2 
m@A m@B m@C 

m@A . (9,4) (2,7) (8,6) 
HilmI m@B (3,1) . (7,3) 

m@C (7,7) 
(8,4) 

(6~3) (S,4) 

I. ll:t"NUr:p~Hii«iWYi~fI~~@ 0 

II. ID!rJjll:t"NUR~-flIml!j[~mllle (pure strategy) NASH ~~r ° 
III. :t£~Hii«i~~f:i~{]f!mm@ B1¥Jl!j[~*~ NASH ~1tir:p, Hirm iB~¥~~HM@:tbilJtJ&!m 
*1IIe B1¥Jl!j[~mllle NASH ~~rl¥J~Jlffl*B~~ o· . 

IV. :t£R~J:ll!j[~m@Z"f, ~IDt~iI&JM~'8'~mik:JE~Jil&i«in~~f:i~i9!Jtl~ B*Jl~, 
ll:t~Hii«i 11tr~Uftilli;~iI&JM~,§~ht.{~Jtlm@ B 0 

v. :t£R~J:ll!j[~*@Z"f, ~~iI&iM~,§~*Iik:JE~Jil&i«in~~n~{]f!mm@ B*Jl~, 
lft~m~~~~~,§~l1::f~Jtl*@ Ba~~ltrHll~~~tB 3 =f;J;l¥JfI~*!&Jl~ii1i'B? " 
~"Ft:l'j;Jl:B~~~: 

mailto:Y9.~~Jit~@@Wl�Ja}r


~JL~ttw#:*~ if.:rlT : I1§frlT·> ~rmT 
WEI : ~~$(l); .99 ~~~ii]i±FJf!Hi~±;£E~~FJfm~~~~m! 

• I 

(a) f.1 I IElii 0 

(b) 1:1 II IElii 0 

(c) f:l I, II IElii 0 

(d) fJ! I, II, III IElii 0 

(e) fJ! I, II, III, IV IElii 0 

(t) f.1 I, II, III, V IElii 0 

(g) p1Ttr~J{m!;{§'IElii 0 

I 

5. ~rI:(£%~fm~$f~~;'lt~~gIHiskJmWJ~~~~ E81i~HI&m~~~ffi:(£~~rru~B0 

I 

~~%~ , ~mHt~~ , 'W~~IKli¥itr~)E~~ 0 ~~IKli~ 16 /NI~ffi!iJI~,U~fF ' 
4ij:;Rm:*~~~ 1000 ni ' l~c~4ijU~JJjCM~~~ 500 7G ' ~trAn&ME~~~~ ~oo 7G 0 

;S:~;l:m~ 1000 p~ , IHi&\~J~Ji~*W:;FJI ' *W:rJfskJm:*~;I:~ 400 0ni ' ~niJ*JISI. 
~~{]J~ 500 7G ' 1B !2SlJt111JDrJf.SkJ~tJ( , An&ME~~~4ijniitf1JD~ 1000 Jc 0 ~I!l~~ 
~tJLjtm~rI~rmskJ~J{m!;: 

I. ~;I::(£ 1000 ni'/'-~P9~ , ~~W,L}ni~skJ~~~~~~1i~ZP:~~~ 0 

II, ~i1:~ 1200 ~~ , ~~~skJ~~~~~ 1,500 0 

III. ~;I:~ 1200 ~~ , ~~~skJZP:~~~H~~1i~:ll!~~~~ 0 

VI. ;S:$~flf~~~~ 1,200 7G '.~IHI&m:~SkJ~;I:~ 1,000 ni 0 

V. ;S:$f~fJl1~~~~ 1,500 7G ' ~IHim:~skJ~;i:~ 1,500 ~ 0 

(a) fJ! II, VI IEIii 0 

(b) fJ! I, III, V IEiii 0 

(c) fJ! I, II, IV IEut 0 

(d) f:l I, II, V IEut 0 

(e) f:l II, III, IV, V IEui 0 

(f) {:i I, II, IV, V IElii 0 

(g) p1Ttr~J{m!;{§'IEum 0 

6. 'ffl1~;'lt~~:*ZP:~skJ't~ GDP ~~$~ 4%, ilt~f~Mi~~$~ 6%, ~ § fU$~)E 

:(£ 3%SkJ*~ ~~*1T1:f*1'J~j!t~?6~**SkJ GDP ~~$Wr~~¥tl 1 % ~~skJil{~'OO0 0 

*UB~~ (MdlP) =A*(Y/R) 0 ;!trp P ~!/o/Jflm~, Y ~.1t GDP, R ~~)E/f~SkJ~ § fiJ 
$, A ~-f~~)EskJmU& 0 

I. :(£ GDP ~~$~ 4%Z~, 1~i1~t~~'OO*UB~PJ~D~~SkJ!/o/J1J1;;g~$~ 2% 0 

II. 'i" GDP ~~$~~¥tl 1%~, ;S:ffi{~f~*,g-~~$ME:f.f:(£ 6%, tc~~m1J1;;g~$~m~ 
~5% 0 

III. ®~*rr~j!t;ffi-~:(£ GDP ~~$~~1&~:f.f!/o/J11l~~~$/f~ ,~UJ1!~H~ffi{~f~Mi~
I 

~$IDWl~~ 3% 0 

IV. 1W~*~~~~$~~~~ffi!f~J~I~ A SkJ1mi~~JW:*s~ 1/2.,J~U:k:fJ~j!t~ffi{~1~Mi~ 

~$~MEM':(£ 6%~PJ./.-~~1~ GDP ~~r%S~~1&ME:f,!f!/o/J1J1!JWg~$/f~, 0 
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(a) {If! I lEu! 0 

(b) f~ N IEiI 0 

(c) f~ I, N IEiI <> 

(d) II, III IEiI <> 

(e) f~ II, III, N, IEiI <> 

(0 {If! I, II, III IEiI 0 

(g) PJT~~~~IEiI <> 

~=iif~:fr illt3i5t& (;It 16 /J\t&, iij/J\t& 4:fr, ~~t 64:fr) 


@ I#JJUmJ1!iJ~1!i 2 ~I~, iij~PJT~~:fj)(a~ff~W'iij¥{lLl~l'~ff~rwtElP.lG*tlO~~PJT/l\: 


A 90 25 


B 50 15 


El31n'Fr5m:ffil?&ff~Dm, il&ff,f;ffi-~u~~lf~H';J!!r5~~~:fj)(It~$tl80 ¥{lL 0 ffiif~DI.D)'~~~: 

(1) ®~il&mr~:fj)(:f§}~I. 40 ¥ {lLa~f5~~~:fj)(~!:fJ, 1:E::fu~f.b.~~3(~~~:fj)(~!:fJE'9'IWr£ 
~, ~'f*t±Hftlf.¥ 2 ~I~E'9~r5~rwtElP.lG* <> 

(2) ®~il&mrft.~.tmrm3(~~~:fj)(~!:fJ, 1l:tlf.¥ A IHitfjN B I~MJiff~~~:fj)(~lf!:fJ (~0 

§I~ r ijG r?F J ) 

(3) ®~il&ffifft.~~P3iF~~3(~~F1J5(~!:fJ, ~NFJ:!1:E3(~Z1& B I.E'9ff~m:fj)(ltm:ff,(j/? 

(4) illi~il&J&ft.~lf.P3iFdj3(~m:fj)(~!:fJ, 1:E3(~Z1& 2 n.E'9~r5~rwtElP.lG*lf~~m 
:ff,(j/? 

@ Mary is considering how to deal with her New Year's money in the red envelope. She 

plans to save a fraction of her money in the bank and earns a risk~free rate of 5%. The 

remaining of her money will be used to purchase common stocks of company F. The expected 

rate of return for the stock is 10% and the standard deviation of the return is 20%. Let x be the 

fraction of money that Mary deposit in the bank. For simplicity, we assume O:::;;:xs1. Suppose 

that Mary's preference on the investment portfolio can be represented by a mean-variance 

utility function U(/l,cr) =40j.L- 0.5kcr2
, where j.L is the portfolio's rate of return, cr is the 

portfolio's standard deviation, and k is a constant. Mary will choose x to maximize her utility. 

(5) Suppose k=1, find the optimal x for Mary. 

(6) Suppose k=2, then Mary will save more than 50% of her money in the bank. (Please 

answer "True" or "False") 

(7) Assume k=1. Suppose the expected rate of return for the stock increases to 20% ,and the 

standard deviation of the return beco~es 40%, find the optimal ~ for Mary. 
I • 

(8) Assume k=1. Suppose the risk-free rate increases to 8%. All other things being equal, 

http:I~E'9~r5~rwtElP.lG
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, 
Mary will save more than 50% of her money in the bank. (Please answer "True" or "Fals;e") 

- I 

t , 
@ ;lfl:~ r:!J .rmOO!1-flll~UJjH~!l~f~~a~nn~~**~~, ~~~Jirm~~¥§i~~~:nlG*, 
§.j:¥1lz~&~5I~nlG*~;:E~ 4lG°1:E~Jirm~*fUf;E~ii*zl' ,~Bt~®~{1~ 7 , 
If;c~~~f!!~il:m 6 ¥1lz, rmm.=!r~IJ~~ 9lG°:!135'}-, 1:E.k.:ilIt~'[1i3Cl', ~Td:tftm~IJ:It*, 

~.I$i!..-ec 12, 1:t~~il:Zl'm.:lf~O~m 36 jG '{I3~.fflj~fljf~m Oo~w~mp)'"F~~:
I 

(9) 1:EJir.rrnT~®.-{lm (7 lG) Zl' ' ~F;:t~~fUf~mW? 
(1 0) drwn;:E~¥-1i!tilz1', ~wF~~Wd:tfa3~~1i®1ffij~~fPJ? 
(11) ~~~Jirm1lJP)'1:E¥§i~Wlj}a3nIG:4s:zl'~fj%~~JJUnfl, If;c~Klirm~~,~l1f~~ 
~ I 

(12) ~~~1=r%~~JJU~TffiaJi~fE.nIG:4s: C, JtU'i' C /J\fj~~~* 18 ~.rm::t\tD~~ 
fj%~~U~T11 0 (~w@1~ J ~ r;ll! J ) 

30 

110 

55 

100 

60 

90 

110 

30 

(13) 1:EiiP1filBt.rQ:frJJU~T1IbHf!!1!fZl', ~F~~Klifflj!1* X jl~a3ii~~T1ImW? 

(14) 1:EiiP1ti&:frJJU~Tfl:&mzl', ~ib51:E:It~n{lzl' y jl~a3flj~~~W? 

(15) ~Wr~5;&.rm~P+Yti&ift1!f(bundling), JtlJift1!f{lmffjnm;§7p? 
(16) ~flrrJ]:4s:Jm J:fl M~p+yjl&ift1!f~~fUf~n~tc:frJJU~T{1:&~f!!1!f®*mflJf~t~n;§7p? 
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i 
1. Bi~logists have noticed that the chirping rate of crickets of certain species is related to' 

l 

temperature, and the relationship appears to be very nearly linear. A cricket Pfoduces 113 
chirps per minute at 700p and 173 chirps at 800p per minute. Please find the rate of ~hirping,

, .. I 
if,the temperature is 85°P. : . I 

A. 817 B. 203 C.293 D.318 : 

2. Use the table of values to define the function h. 

x 1 2 3 -4 5 6 
f(x) 1 0 1 2 3 4 
g(x) 3 2 6 5 5 3 

hex) 1 0 4 3 3 1 

A. h=fog B. h=f+g C. h=go f D. h=g-f 

• I 

1-X x<-I 

3. Consider the following function f(x) = x -I:::::; x < I and determine ~e values ofa 
{ 
(x-l)2 x;;:: I I 

for which limf(x) exists. 
X-'>Q 

A. (-co, -1)u[-I, l]u(1, co) 
B. (-co, -l]u(-I, l]u(l, co) 
C. (-co, '"':' I] u (-1, 1) u [1, co) 
D. (-co, -1)u(-I, l)u(1, co) 

1 
4. Evaluate the limit: lim (6 +X)-I - 6

x-'>o X 

A. The limit does not exist B. -1/36 C. 1/6 D. 1136 

5. Please find a number 0 such that I'"4x +1 - 31 < 0.4 whenever Ix - 21 < 0 

A. 0.56 B.O.71 C.0.64 D.0.79 

6.'Suppose that F(x) = f(g(x)) and g(15) = 3, g'(15) =14, /(15) =20, and /(3) =12. 

, 
Please find F' (IS) . . I 

A.630 B.36 C.168 D.26 
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7. Find y' by implicit differentiation: 48x2 +8y2 = 1. 

, x , x
A. y =-6- ,B. y =-384- C. y' = -6xy D. y 

, 
=6-

x 
y 	 y y 

8. Find the limit lim ~x2 + 6x . 

X-+OO 6x+ 1 


A. 1 B. 5/6 C. 115 D. 116 

9. Use Newton's method with the specified initial approximation XI to find X3> the third 

approximation to the root of the given equation X4 - 20 = O. Xl =7 . (Give your answer to 

four decimal places.) 
A. 5.0927 B. 3.9827 C.5.2646 D.4.3527 

10. If hex) =X +.[; . find h-I (12). 

A.6 B.8 C.9· D.ll 

11. Evaluate the integral J 6 
3e6x 

3 dx 
e x +3e x +2 

X 3X 

A. 	 In[(e +2)2]+C B. In[(e +1)2]+C 
(eX + 4) (e 3x +2) 

3X X 
C. In[(e +2)2]+C D. In[(e3 +2)2]+C

3x(e +1) 	 (ex +2) 



c. 

13. Solve the differential equation (6 + I) du ~ u = 6 + I, I> 0 
. 	 . dl 

14. Find the interval of convergence of the series I(-I)n (x+8)n 

n6

n

n=l 

A. (-14, -2) B. (-14) -2] C. [-14) -2] D. [-14,-2) 

15. Find a power series representation for the function fey) =In[7 + y]
7-y 

00 00 y2n+l 
B " 7y2n+l. C " 

. n~ . n~-7-=n+-l-(n-+-l-) 

x+ 	 &
16. 	 u == , x =p+6r+51, y =p-6r+51, Z =p+6r-5t find -. 

y+z ~ 

51 25tB. _ 20tA. 	 c. D. 
P p3 P 

" . ;2 
6/+-.+C 

u==---=-
1+6 
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217. Fit.ld equation ofth,e normal line to the given surface 2x2 + 8y2 + 3z =235 at the 

specified point (4, 4, 5). 

A. x-4 = y-4 =z-5 B.x-4= -4=z-5 
15 50 30 10 50. 30 

C. x-4 = y-4 = z-5 D. x-4 =y-4 =z-5 
16 64 30 16 54 20 

18. Calculate the double integral JIxye Y cIA R = {(x,y) I0 ~ x ~ 2, 0 ~ Y ~ I} 
R 

A. 4.19 C.12.87 D.2 

19. Use the given transformation x =!!., y =v to evaluate the integral JIxy cIA, where R is 
v R 

the region in the first quadrant bounded by the lines y = X, Y =; 3x and the hyperbolas xy 1~ 

xy =3. 
A.51n3 B. 3 1n2 C.21n3 D.21n5 

20. Find the Maclaurin series for f(x) = (2 + x)-3 
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99 ¥~Jl!m±}!)f~m±:f:Em~}!)fm1:.~~~ f-tEl: H:fllSliii 

I 
-" 	I~Jtlfi3-(Mas1ow)t;;~Jt~lttiift I 1.1t~71j"-1Jt(i)1~Jt!ltt;.>jt.&.(ii)~Jt·!ltt;.>jt I 

.::. " a~ '*" m.f. -tIJ #t* :l$b JM 1*1i~Ij;'fJf I 1. 1t~}}IJ rJj 3!(i) .f.;fU .&. (ii) * :l if;;b JM ~~1t I 2. "* 
a~.f.~.*:l$b.~~~~Ao I 

"tr~h1f~~ ~~.:LfF~-~x:{it~ifl:Whlk~ I 1.1trJj3!1iiJtJIifl:W~~ I 2. ff.t~r.t~J:.ifl~ 
j{J'l7t I 7IJ"-1r~~19tl3ta~~ 0 

rm' if-Wtt~-t(Ba1anced Score Card)iif~'Ui£:1f.#.!t.JI.t:l!iJ.i(*o~.i.~ft* '~~~*)~!il 
iIi~ , 1/f rJj 3! 1. ff,t1Jl~~*~,ij Jil ~fi JJ[ I {.f..~JI.t:l!:t J.i~!il ilil1~1iiJ ? 2. if-wtt 7}-t:t.. El f/.J 
.&.~.. o 

3i. ,,"*rJj3! 1.1*J.l1utfiJ.J[(Supp1y Chain Management)~;tt. I 2. 7IJ"~~1*J.lit*.fIt.:t..~~ 
'ti. 0 

7; "Frederick Herzberg:fJttl:! f/.J'!t~ Tltt~(Motivation-Hygiene Theory)~1iiJ? l/fa~ 0 

-t:" Herbert Simon:fJttl:!~Jilf/.J r1f~~JJ[I1i.J #t rM:.*~.MJ ~100£*4p-~ I ~i7i1~~fo.~lt 
~~.~_.>jt.~.*f/.J~Jilk~#~f/.J°1t~~a~o 

j\.. " 	1iiJ"ili.f.~ ~~.ll•.$t*.(Project structure)~~.9.t~~.ll~(Boundary1ess organization)? 
.~filt*.A.~~&~I*.1f.filtUa.~f/.Jft.:L? 

~".*laaM~:l4~f/.J4•••~~~~3i..,~a~••7}.~~&J.l4.f/.J~M 

It.:#llt.''ff~lt.''.~lt.o 

1. ~.~f/.J~•••4.'~.~J.i,.~~Jt.~M.o 
2. ~~f/.J~~~•• '~~~~filt'~.~~~-~Ao 
3. ~~.~f/.Ja.~•• '.~~JtR.*M.~'~~~~'o 


~ * •• ~f/.J~.~•• '~~*.~.~f/.Ja:l.#o 


5. 1fJ1it-.!II f/.Jfj-~jlj ~)j{.. '~ Im!W::~ f/.J j{ £.$.¥.lt iliu J.i1:rJit. ~ m*~ 0 

+' 	El Jltr~.:=:.. ~ ~l!!. ~ ~ ilfJ Uii ~At. f/.J ~.:L r", ~ ~ ilfJ .:LJ.it{g ~ jlJ .:L A I ff.t:fJt ~:fi -ttl t!& 51.:L A '0 

~~~Jltrk.**.'.~k•••• '.k~J.l~.:Lf/.J+aoMffl.~~tI:!.~:l& 
~• .:Lf/.JMM'1f~~:l~~~~.~,ff,t••#tI:!~.'':=:''.~J:.f/.J.:L~'-41f~ 

{.f.~.i.:l~t~.:L.~~J:.-.~J:.~a~~.:LAo~*.k~ilfJ~:lf/.Ja A, •• 

4*.~1tJt Jil ~*~ '" El Jltr f/.J /J!Hl. ? 

http:f.~.i.:l~t~.:L.~~J:.-.~J:.~a~~.:LAo~*.k~ilfJ~:lf/.Ja
http:laaM~:l4~f/.J4
http:rM:.*~.MJ


.: .---

, 
*Jilf : I1ffJilf • jl1ff* 
f4 § : *ftit*(l) 

1. ~~~~i!Jgfi] : 
(a) (2%) ;fI*~;fI*~ijt~~ (probability density function) 

(b) (3%) ~~tii~:tmf*:7.Hljc (statistics and sampling distribution) , 

, 
2.< mm;fl~~X~ Ya'g~~ir;fl*~JJt~I?t~ f(x,Y) = ex,O < x < 1,0 < Y <:1- x 

w~~cm.~~&? I 

(b) (5%) gt_P(X+ Y>2/3IX< 114) 

(c) (10%) X ~ Y El'g;f§rnm{~~~fcJ? J{DfcJm~ X ~ Y a'grnm~~t1 ? 

4. (6%)- ~ ~~f§;.(Poisson process)~{n:~ra'a'g${tf:~~*~ j\ , ;fim1§m${tf:-g~~ra' 

~MB~ra,~m;fl~~ Y' ~Jlffl ~~:7.Hft~m~te Y8'g;fl*~lJtr?1J~(p.d.f.) 0 

5. 5T1fTgt_~~ro5m : 
(a) (5%) *1tc~{tf:~~ 20 {tf: ' ;;t:trp 3 {tf:~:f ~&b ' ;fiI1;f1M! 5,{tf:;f!~ , ~~~!l:f~&b 

a'gfi*~fcJ? ~~!l:f ~{tf:~a'gM~fn~~~~~~fcJ? 
(b) (5%) iI-:fflNr 10:j( , Jm~-*PJ..tlNr~te:EJl~ 7 8'gfi*~foJ ? 

(c) (6%) iI-fflN-T'- 100 * ' :f~!l=+*~r;fDte:EJl~ 7 a'gfi*~fcJ? 

6. (20%) 45<:_*If'F)frEf¥&~fflj1~L~:fJ!J{D~~' 1Ng9:&~fflj1~L~:fJ!:t$]t-tirm~5T§c ' 
tEu=0.10 ~ , IDjro5~If'F)frEf¥&~fflj1~~1§~~~? 

I 
i&~IDJ 17 11 14 13 16 14 118 17 13 16 15 

I&~H~ 8 12 11 7 8 10 9 11 13 12 11 

http:tEu=0.10


m11. ~ ** f-.f. ~ * ~ ~PJT : I1fPJT ' it1f~ 
99 ~fF:~1Wi±l!)f!it1Wi±;(£lM~l!)fm§:.~~~~ f-H3: *1Cm-¥(1) 

7.7T}jU41t~lilE~~I211{;;f§[!:ij8:t~~S'g~ii:ft ,.~~ A t.& 850 ' 850 ' 900 ' 1130 ' ~~ B 

300 ' 600 ' 450 ' 750 ' ~~ c t.& 700 ' 750 ' 870 ' 900 ' ~~ D t.& 770 ' 550 ' 620 ' 

930 ' ~~ E t.& 750' 810' 1250 ' 1030 0 ~1~iffijilli;il*,4f:-f-Et~~l{!7T;fffS'g~J~~1~ , 
oa=0.05 

(a) (10%) ~1i1it~ElijE~~S'g~ii:ft~:e~~~ 0 

(b) (12%) ;g1211{;B:t~~S'gt)[~r:p , J~!rP¥.iOOB:t~~t.&BfJIS'g~ii:";' , 1Jf~WMB:t~~t.&~fJI8'g 

. ~ii:fI ' 1±l!tt~mr.T ' ~1~)ElijE~~S'g~ii:.,;.~:e~~~ 0 

(c) (8%) ~g)t~tttit(a)~(b)~8'g~srnn 0 
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