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

node ‘ :
1 | Supply=50 ;
2 | Demand =40 ;
3 | Intermediate node d ;
4 | Supply=10 £
5 | Demand =20 ,'

—

2.(15%) A certain resource allocation problem of the form
Maximize ¢’x
Subjectto Ax<b
x20. ;'—

has the following initial canonical form tableau M where slack variables s; are added tcf each of the
three resource constraints. Here, the variables x; (=1, 2, 3, 4) are the numbers of unit:s of each of
four products produced. Pivoting by the simplex algorithm yields the optimal tableatii M. Please

answer the following questions: . |
(a) Prior to production, what is the minimum price we should charge for one unit of résource 1 so

that our total revenue (from selling the one unit and making products with tpe available

resources) remains at 3407 ‘ !
(b) The per-unit price in part (a) is valid up to what amount of resource 1 sold? |
i

e
e
tn
w

X1 X2 X3 X4

0 2 -5 -3 7 0 0 0

M= |51 1 0 3 1 0 0
150 2 1 2 1 0 1 0

80 1 1 1 4 0 0 1

Xt X2 X3 X4 8§ S 83

340 3 0 0 11 2 0 3
M={s5[1 1 0 3 1 0 0
40 1 0 0 -4 1 1 .2

30 0 0 1 1 -1 0 1 |
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3.(20%) Yun-Tech Company plans to purchase 3 machines (M1, M2, M3). Four possible locations
(L1, L2, L3, 14) 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) If machine 2 can not be placed on location 4 (L4), what value should be given in the frequency
of material handling table? ,
(b) Solving the problem by Hungarian method.

L1 L2-1 L3 L4
M1 8 12 7 4
M2 6 14 9 7?7
M3 | 11 15 6 10

4. (35%) The dorms on a campus 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
of all 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 of a 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.

L
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1. Consider the following statements regarding price elasticity: :
I. Because the demand of rice is inelastic, farmer’s income could be lower in the year of
abundant harvest. - "

I, Because the demand of drug is inelastic, a policy which reduces drug demand ;is a better
way to reduce drug-related crime than a policy which reduces drug supply. g

II1. Because the long-run elastigity 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
price by reducing oil production in the long-run. :
(a) Only statement I is correct. '
(b) Only statement II is correct.

(c) Only statement I1I is correct. : }
(d) Only statement I and II are correct.
(e) Only statement II and III are correct. ;
(f) Only statement I and III are correct.
(g) All of the three statements are correct. : |

2. The demand for MBA and DBA increases rapidly in U.S. corporate during 19’905, leading
to an increase in the salary of MBA and DBA. Please consider the impact of raising salary of
MBA and DBA on the labor market of professors in the management school. :

I. The increasing salary of MBA and DBA in U.S, corporate will lead to an mcrease in the
supply of professors in the management school.

II. The increasing salary of MBA and DBA in U.S. corporate will lead to an injérease in the
demand of professors in the management school. 1

L. The increasing salary of MBA and DBA in U.S. corporate will cause chax;lges in labor
market and lead to higher salary for professors in the management school. :

IV. The increasing salary -of MBA and DBA in U.S. éorporate will cause char:xges in labor
market and lead to higher employment for professors in the management school. '
(a) Only I and IV are correct °

(b) Only II and III are correct o

(c) Only II and IV are correct °
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{d) Only I and III are correct ©
(e) Only I1, III, IV are correct -
(£) Only I, II, III are correct ©

(8) All of the above statements are correct.
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& TR TIEY)

() BERBUT AT B BEE T, HEER D28 B TR LR RS 7
(4) BEBUNAHREERZ SEERETR], FER 52 2 B LRSI E R A8
%47

© Mary is considering how to deal with her New Year’s money in the red énvelope, 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 0<x< 1. Suppose
that Mary’s preference on the investment portfolio can be represented by a mean-variance
utility function U(p,0) =40u- 0.Ska®, where p is the poﬁfqlio’s rate of return, o 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 iricreases to 20% and the
standard deviation of the return becomes 40%, find the optimal x for Mary.

(8) Assume k=1. Suppose the risk-free rate increases to 8%. Ali otﬁer things being eqixaE,
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B
.

Mary will save more than 50% of her money in the bank. (Please answer “True” or “F alsfe”)

O REBEMHEHA —RERLARROHEERR, BREEREERTRERSE,
FREMERNERRAEER 4 T e ERIEEAZ T MERNEERS 1T
UERFHISHEE R 6 By, MIAEERERR 9 JT 541, 7E LIMMAERT, {?;;Td:‘@%f}%k
MUERE 12, fEXERZ TIHBERIERES 36 JT  (ERMEHF RS 0-F %J’%‘LJCF%(L
() ERFERTENE—ER (770) T » SR !
(10) FERRREE— BT, 3R SRR RT? !
(11) EEER A I L ERE BRI T TR 2 Z RIETE, Etﬁﬁ?ﬁﬁ%%ﬂﬁﬁ
{ay? |
(12) EEEITR 22 HETHAESRILR A C, AIE C /NG 18 ﬁﬁ&%?@@ i
e ZnRIE - GFEE T2, % réF-J ) ’

© FRELE X 5 Y WIS, HEHNIHAEES, A AR - B
S B T, SRR, &I S X LY Enuﬂ’ﬂ%‘éﬂ@%ﬁﬂ

TR

A TREX B ZUYEEE O Tme¥ AB ;Ar%%%‘
EmX 30 55 60 110 '
ERY 110 100 90 30

(13) EREERDFRTEEREZT, MUBEEN X ERAREET /B
(14) FERREEMDARIEERE LT, MUEESEATRLT Y BERAUF RS
(15) FHFEER R REE MG Ebundling), AR EEEIETES?

(16) S TRIASRE R EE S S HORER I EE 23 RIS TR B S8 EE O M RN 2 402
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1. Biologists have noticed that the chirping rate of crickets of certain species :is related to'

temperature, and the relationship appears to be very nearly linear. A cricket produces 113

chirps per minute at 70°F and 173 chirps at 80°F per minute. Please find the rate of chirping,
if the temperature is 85°F.

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

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

x | 11234156
ol 1o 1]2]3]4
g 312165573
| 1] o4l 3]3]1

}
i
!
!
i
|
i
|
a
|
i
|
!
|
!

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

o 1

1—-x x < -]

3. Consider the follomng function f(x)=<x —-1<x<land determme the values of a
(x-1)? x21 |
for which lim f(x) exists.

A. (-0, ~)U[-], 1Ju(l, «)
B. (-, ~1Ju (-], Ju(l, )
C. (-, =1Ju (-1, DUIL, =)
D. (=0, DU (-1, Du(, «)

-l _ gl
4. Evaluate the limit: lin;x-(—@—-—{)———i- .
x> x

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

5. Please find a number & such that [\/ 4x 41— 3! < 0.4 whenever lx - 2] <35

A 056 B.0.71 C.064 D.0.79

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

Please find F'(15). , o
A.630 B.36 C.168 D.26
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7.Find y' by implicit differentiation: 48x> +8y% =1.

A y=-6= B y=23%4X C y-—6xy D y=6
y : y y
2
8. Find the limit lim >+ 0%
X0 6x+1

Al B.5/6 C.1/5 D.1/6

9. Use Newton's method with the specified initial approximation‘ x, to find 3c3, the third

approximation to the root of the given equation x*-20=0, x, =7. (Give your answer to

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

10.If h(x)=x++/x,find A (12).
A6 B8 C9 D.II

6x
11, Evaluate the integral f - 3e dx
e

+3e3% +2

x 2 . 3x 2
A WD o B 1n~£§—3—i9—- +C
(€* +4) (¥ +2)

3x 2 M 2
C. 1n£e—-3-i‘?‘-)—- +C D, WD -
(e’* +1) | (e +2)
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12, Evaluate the mtegral f dx

X

A. V36-x2 +61np(6’“ "36"‘"2)1
x w

i

|

' i

| ?}rc B m-mnﬂcéﬂ,%—_;)}}
o ]

C.
B

X

13. Solve the differential equation (6+ t)fi—t +u=6+£1t>0

C

e H(s-xf%“x—)q _\/;_—_%1 P(ﬁ mﬁ}_c

" !
. t |
A.u=.6r+t +C B.u=6t+t +C Cu M D y=—-2
t+6 t+6 t+6 t+6 :
i
. {
. : : - (x+8)" |
14. Find the interval of convergence of the series Z(~— n” —
n=1 né
A.(-14,-2) B.(-14,-2] C.[-14,-2] D.[-14,2)
. , . . T+y
15. Find a power series representation for the function f(y) =1n, 7
_ -y
0 .l ® omsi @ 2n+1 ) 2y2n+1 ;
A. 7y" B. 7y - C. D. —_—
2. 2 Z 7”‘*‘1(71 +1) ,,; 7" (20 +1)

n=0 n=0

16. u=2%2 » X =p+Or+3t, y=p-6r+5t z=p+6r-5t find _Qum
y+z . Op
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17. Find equation of the normal line to the given surface 2x% +8 y2 +322 =235 atthe

specified point (4, 4, 5).

x—4___y—4_z—5 x—-4 y—-4 z-5

A B
15 50 30 10 50 . 30
C.x-4___‘y—4=z—-5 D.x—4___y-—4mz—5
16 64 30 16 54 20

18. Calculate the double integral ﬂxye}’ dd R={(xy)|0<x<2,0<y<1}
R

A.4.19 B.-2 C.12.87 D.2

19. Use the given transformation x = E—, y = vto evaluate the integral ny dA, where R is
v

R

the région in the first quadrant bounded by the lines y = x, y = 3x and the hyperbolas xy = I,

xy = 3.
A.5In3 B.3In2 C.21In3 D.21In5

20. Find the Maclaurin series for f(x)=(2+ x)"3

w (—1)”<n+1><n+2)<§>” (—1)”(n+1)<n+2>(§)”

A, B.
ng(} 24 ngl) 34
o (=D )n+2)5)" o (=1)"(n+1)(n+ 3)(%)"
c.y — D. ) ;
n=0 3 n=0 2
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m ~ 453 >k (Balanced Score Card) TR MHMBHEE(WHE AL BEARIZR
B KM L AR Z R A AR TR RA AT 22 FHH AT A

A~ 1. E4:% 2 (Supply Chain Management)Z & 4 - 2. FIRRIFRELL L R H
l].i i+

t
i

#v ~ Frederick Herzberg 32 8 ¢4 4 B F32 % (Motivation-Hlygiene Theory) B 4T 7 #H3iHA -

+ ~ Herbert Simon#2 sk ey TAMIEM | & NABEY  HEKLRGAE  BRWHLE
Mk ffo it RRAERRGRBERRFLY  FhLRA -

A fEEE X mek e (Project structure)fo 32 7 42 2% (Boundaryless organization)?
4 AREERAMAERT A RAREEREEAG AL ?
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By HEEm - ATAER - FRES -
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4, EREMeEEAEL > BRATHFEBRCHEERHEN -
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(a) (2%) PEREAMRIRE B (probability density function)

(b) (3%) Lzt EHFRZESHD (statistics and sampling distribution)
|

2. FARSHEEER) X B ¥ AV R BE f()) = cx,0<x < 1,0 <y <il—x

(2) %) c{EfERSD ? j

(b) (5%) B P(X+Y>2/3 | X< 1/4) f

(c) (10%) X E Y AVAERBRRBUR [ 7 20{ElARRE X BL ¥ ARANGEME: © \

3.(5%) XY EMEEBGIIREREE 5% EQX+Y) = EWX) +E(D) -

4. (6%)— ~=iBTE(Poisson process) EAFFEVEMFHERE A EWMHMBAHER
FREFRH AR ¥ SEH MBS Y AR S (. L) -

5. st BELUT i -

(a) (5%) FHLZMAAE 20 4 Hot 3 AR Rih - 5l S frie®E - §EE TR
HUSER BT ? BEA ROGEZ HEEREE BT ?

(b) (5%) W—EHT 10 R » BE—RUEBRFMLIEE 7 AR RBE ?

(c) (6%) BE—%ffrT 100 3K » FE(Z-HREFAILIER R 7 HUBR AT 7

6. (20%) WERE TIERENSARZBEO TR B SR BESNa R -
0=0.10 T » FHETFRENENIRESEER?

w17 11 |14 13 (16 |14 118 (17 |13 |16 |15
=R | 8 12 (11 |7 8 10 9 11 13 12 11
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