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Which of the following is pot one of the four principles of individual decisionmaking?
Rational people make decisions based on marginal cost.
People respond to incentives,
People face tradeofTs.
The cost of something is what yon give up to get it.
None of the above.
‘Which of the following would net be a determinant of quantity demanded?
the price of the good.
the price of related goods.
income.
tastes.
the prices of the inputs used to produce the good.
Trade can benefit society as a whole because it allows
for a more efficient use of resources.
for goods to be obtained at a lower opportunity cost.
people to specialize in activifies in which absolute advantage (FER{EIEY) exists,
all of the above are correct
none of the above
A market demand is
a vettical summation of individual demand curves.
a horizontal summation of individual demand curves.
not responsive to change in tastes and preferences.
determined solely by the number of buyers in the market.
the demand price schedule from the highest to the lowerest for all buyers,
Suppese you make jewelry(Bk).If the price of silver(SR{E)falls, you would
be witling and able to produce more jewelry than before at each price.
be willing and able to produce less jewelry than before at each price.
expect a greater demand for your jewelry.
expect a weaker demand for your jewelry.
expect the price of jewelry to fail.
The unique point at which the supply and demand curves intersect is called
market unity (gt—).
equilibrium (¥3{7).
cohesion (¥F38).
an agreement({755).
disequilibrium (5H).
National park is now charging higher entrance fees than before. This should result in
a movement up a downward-sloping demand curve for park visits.
a decrease in the demand for park visits.
a movement down an upward-sloping supply curve for park visits.
All of the above answers is corect.
None of the above.
Suppose that this summer is expected to be unusually hot.
Which one would occur in the ice cream market as a direct result of this event?
The supply would increase.
The demand would incrense.
The equilibrium price would increase definitely.

There would be a decrease in the equilibrium quantity.
None of the above would occur.
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9. Economies are la:ge groups of people engaged in mterdependeﬁt activities. In a free market system,
eYe 2o (ﬁ%%ﬁ%‘&ﬁﬁﬁﬁﬁlﬁﬁm

]

. a. the benevolence ({_,ﬁ) of the sellers
b. the morality (E#) of the buyers w
c. prices mechnism
= d. the government control
e. quantities unsold N
i 10. For a linear demand cusve, we would expect lower prices to cotrespond with
5], a. amore price-sensitive demand. A5
b. aless price-sensitive demand.
L c. greater total revenue,
d. lower total revenue,
= e. none of the above.
11. Fconomists understand tha people’s decision making respond to
i 4. the wishes of policymakers.
N b. the pleasure of leaders.
¢. the pressure of lawmakers.
1 0 - d. changes in costs and benefits of private actions. 10
€. some mysterious power. 7
- 12. Causes of market failure (gi2k) include:
a. incorrect forecasts of consumer demand and foreign competition,
2 b. externalities and foreign competition.
c. market power and incorrect forecasts of consumer demand.
d. externalities and market power,
- €. foreign competition and market power,
15 ’ 13. Market power refers to 15
i - a. the ability of a person (or group of people) to market new products. i
b. the relative importance of a market to the overall economy.
i ¢. the power of the government to regulate (F5]) 2 market,
L d.  the power of a single person (or small group of people) to unduly influence (FF ﬁ?ﬁf—@) market prices.
e. none of the above.
= 14. Which of the following government actions is most likely motivated by a concen for equity(EEFAAZSERE)?
a. enforcing antitrust laws
- b. providing job training programs
20 N ¢. enforcing environmental regulations 20
d negotiating free trade agreements ]
e. imposing minimun wage laws
15. Which of the following government actions is most likely motivated by a concern for_efficiencv(3=E)?
4. enforcing antitrust laws
b. providing job training programs
c. taxing the sale of Iuxury goods
d. imposing minimum wage laws
. e. negotiating the World Trade Organization Agreements
25 16. The income of a typical worker in a country is most closely linked to which of the following? 25
a. population
b. labor unions 1
c. government policies
d. productivity
e. welfare payments J
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17. Which of the following would reduce both the equilibrium price and equilibrium quantity of bananas? - -
[ a. ahigher price for apples
b. alower price for apples
- c. anincrease in consumer incoime, assuming bananas are normal
d. fewer buyers
B e. none one of the above are correct,
18. In most free markets,
i a. surpluses and shortages are only temporary (B HHHY).
L b. equilibrium s established quickly.
¢. the law of supply and demand is prevalent(H #BHY).
-* d. All of the above are correct.
' e. None of the above is correct.
i 19. Suppose that there is an increase in the price of, " crude oil (BT and, at the same time,

a
b
c.
d
e
a
b.
c.
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there is technological advancemeni(F#iTiE4) in refined products, such as gasoline (¥iH).
We would expect the supply of gasoline
. to increase.

. 1o decrease.

must increase or decrease.

. coukd increase, decrease, or remain unchanged.

none of the above.
Which of the following would be an example of an oligopolistic (BE1H) market?
a domestic rice market '

air travel
the software industry
electrical power for residential consumers (fF ).

none of the above
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1. Multiple choice (4§ #8; choose the correct statement(s) for each question)

(a) A sample of two elements is to be drawn without replacement from the population which
contains five distinct elements, {A, E, I, O, U}. The population is partitioned into two groups,
one with {A, 1, O}, and the other with {E, U}. The drawing mechanism is to randomly select
one group first, and then select one element randomly from this group.
® The sampling mechanism follows the simple random sample

ol @ Probability that {A, O} will be selected is one-sixth

@ Probability that {I, E} will be selected is one-twelfth ‘

o @ Probability that A will appear in the sclected sample is one-third

® Probability that U will appear in the selected sample is one-fourth

(b) To compare two sets of data, one may use the quantile-quantile plot, i.e., the quantiles of the
first sample are plotted (as the x-coordinate of the pair) against the corresponding quantiles of
the second sampile (as the y-coordinate of the pair). If both samples were exactly the same, the

b plot would be a straight line with slope 1 and intercept 0.

D A slope greater than 1 indicates larger variability in the first sample.

= @ A negative intercept with y-axis indicates larger mean in the first sample.

@ If the sample sizes are different, order statistics of the smalier sample is nsed to determine

Tk the quantiles used.

@ This method can also be used to determine the data distribution without estimating the
parameters of the theoretical distribution.

® This method can also be used to determine the data distribution without specifying the
theoretical distribution.

- (c) A power curve of a hypothesis test about population mean p with known population standard
deviation ¢ is given as follows,

09
08 |
07
06 F
05
L 04 |
' 03
6.2
o 0.1

45 47 48 49 50 51 52

The standard mean level g is 47 and the sample size n ig 100.
@ The null hypothesis is p > 47.

@ When u=47, the o risk is 0.05 and the B risk is 0.95.

@ The critical region is where the sample mean = 49.

@ The new curve of increasing n will not intersect with the original curve.
®o=102
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2. A research is conducted to determine whether it is cost-efficient to implement a drug-testing

program for intercollegiate athletes. Possible ouicomes and associated estimated costs are

identified as follows ("+" means positive test result; "-" means negative test result).
Drug users User identified: 0

Test + Not drug users False accusation: c

Drug users Unidentified user: (%)

- Not drug users C3

Drug users Unidentified user: c2

Do not test Not drug users 0

Test sensitivity refers to the probability that the test is positive if the testee is a drug user while
test specificity, the probability that the test is negative if the testee is not a drug user.

(a} Suppose that the fraction of drug users in the population is 5% and the lest specificity is 95%.
Furthermore, we assume that the test specificity is equal to the test sensitivity. What is the
probability that a testee whose test result is positive is actually a drug user?

{b) The equality assumption in (2) is usually not true. It is observed that false positive rate can be
small while false negative rate can be large. What impact will this observation have on your
answer in {(a)?

(¢} To justify drug-testing implementation, it is required to have smaller testing cost than not-
testing cost. Show that the necessary condition for the above statement is that the probability
of a testee with a positive test result being a drug user is greater than the ratio of ¢i/[ci+ca].

(d)If ¢; is equal to ¢, will you recommend implementing the drug-testing program based on the
conditions in (a) and (b)?

- The J&B Card Shop sells calendars with pictures of endangered species shown for each month.

The once-a-year order for each year's calendar arrives in September. From past expetience, the
September-to-July demand for the calendars is a uniform distribution ranged from 350 to 650
units. The calendars cost $2 each and J&B sells them for $3 each. J&B throws out all unsold
calendars at the end of July.

(a) What is cost per unit of overestimating demand? How about the cost per unit of
underestimating demand?

(b} Intuitively, do you think J&B manager should order more than or less than 500 vnits? If order
quantify is q, what is the probability that J&B incurs an oppotiunity cost of insufficient
ordering? What is the probability that J&B suffers from excessive ordering?

(¢) To determine the order quantity, J&B manager equates expected loss of ordering one
additional umit to the expected loss of not ordering one additional unit. Based on this
statement, find the desired order quantity.
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4. A manufacturer of automobile baiteries wishes to determine whether there are any differences in
three media (Magazine, TV, radio) in terms of consumer recail of an ad. The results of an

advertising study are as follows:

L Media
2 ‘ Recall Ability Magazine TV Radio Totals
- Number of persons remembering ad 30 16 14 60
Number of persons not remembering ad 70 84 86 240
= Totals 100 100 100 300

At the .05 level of significance, is there evidence of a media effect with respect to the proportion

of individuals who can recall the ad.

o 5. A statistician for a famous automobile manufacturer would like to develop a statistical model for
predicting delivery time (the days between the ordering of the car and the actual delivery of the
car) of custom-ordered new automobiles. The statistician believes there is a linear relationship

o between the number of options (X) ordered on the car and delivery time (Y, in days). A random
sample of 10 cars is selected with the results given as the following table:

Car 1 2 3 4 5 6 7 8 g 10
X 3 5 7 7 9 12 16 19 23 25
Y 25 32 35 38 39 51 38 62 66 70

i x Sx s Y Xy s PRDT
12.6 2128 60.044 476 24904 249.6 7083

L (a) Use the least square method to find the regression coefficients of the intercept (by) and the slope
{b). (5)

(b) Compute the coefficient of determination 1* and interpret its meaning in this problem.

(c) At the .05 level of significance, is there evidence of a linear rélationship between number of
options and delivery time?

(d) Draw a plot of residuals over number of options and determine the adequacy of the fit of the
model.
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6. A professor in the MIS department wishes to study computer usage of two project teams in a
class, team A and team B. A random sample of 4 jobs from team A and 5 jobs from team B in
the last week is selected, and the processing time (in seconds) for each job is recorded with the

following results:
Team Processing Time (in Seconds)
A 9 12 5 6
B 13 4 9 9 7

At a significance level of 0.05,
(a) Is there evidence of a difference in the mean processing time between the two teams?
{b) What assumptions do you need for solving part (a)?

(c)Is there evidence of a difference in the variances in the processing time between the two teams?

7. 4 p AFHAERTRINAEGEHTERXLA - RELEAHNEELER  HEHL
PR 0.4« EBEEAE 0.05 95T + XAXA BET—RBHAL

() B S PHAEHRESH 0037 '

b) HEWEABBBEH:p=05H:p>05 > ¥RAEHTERM I FRTRIAEATR
bRl 0.65 0 EAEAR S 300 W > PRy ARERES D ?

% D] %2 23 1 O FB A F A3 A 105) N (8) ,(10) =z

10

15

e e R Tt e g e o e et o o bt A it e e o e P Ty

o=0.03 3.842| 59921 7.815(12.592| 6.591| 9.117] 2.132f 2.015! 1.895[ 1.860 1.8131 1.645

a=0.025 | 5.0241 7.378] 9.348!14.449| 9.979| 15.101} 2.777% 2.571] 2.365) 2.306| 2.228 1.960

a=0.01 {11.345]15.086| 18.475| 26.217| 16.694; 28.710] 3.747| 3.365] 2.998] 2.897| 2.764] 2.326
Note: o. = Prob( X > x,)
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a FTEENAGRAY (MULEXEFXZRERINEE)?
b. 4738 Y2K FA? (2 RRAHEI)
¢. {73& Critical Success Factors Method? (3281 £ #1475 %)
d. 19 28§ Information System Infrastructure?
e fT38 WWW? FA S BEATH (ESHARHME) 7.
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Z M6 o 3 R AR Mo fT 547 32 7 8L # % #6% Entity-relationship
Diagram o 4755 %8 B8 65 3588 4o 4735 & Attributes, Entity types £
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(25 57) '

10

15

420

125

30




15

[en] u
ol o
1

02
(3]

irE K
HER

5
&

AR
x40 $27

5

v > 1=

=
E3

B> A EH - 25%

#h

R BB HMEHERALLE

T | T T T T T T T

[ 4o iea2mm] KCRREKGEER MEMERai) - o
B EEEEE - OREICRKE e @) - BEEREEE
TR - BRI - g EIEENE R | - RAE I IRER
ople ~ KBRS EHOHETER | - OB IRERG i - SRR
1 - B STERE R R Se - IR R RO 132 o

VIR - BB RIRTR AT - SR SR < - B
CEEWEEERE - EE R A R - HRRHE - SR £
LB - R - - B - 8 B - R 2 i
i -+ S - o L E RS R AR -

ST A BT S M T B S IS+ WS E SR E o
It R [RHERin ) el - B <RE TR SRR |
AR - DTSN - B -

B R SRR BRI - IR - R B &
B0 - E - R - B S RERRERE - SeniE | - &
B S B WK B R R S R B SR, - S - R
& - SHERE RS « REKERmE - BKUEE - SRER
B < IR - B Rl SR TP B o e «

SR R RS R - X TR BAEE K EE
Es RS TENIE - BROKIERSERAS - S-S KEEBETRRER
5 PRSI - DIEE - BB AR ST R RO KB | -
FHR ST BRI R KERED | - He -

FGEEMPITIE - ORI - SR - R ERRAT SRR | - I
PN - SERNER] | - SESBT S CHENRTE R | -

P B S T

[ 59 4t it de~n S e §
A2 R D R | Tt
BREe- SRR e
RS A - R
~<HimdH R - 2
SRR MR-
B RRITERE ~ Baimabat
HREEHEd - A
R K- e R
B S TR
b= ol

KRR S
R TTHRIR N
EINEIBEE - FEHERE
B KR K T
R ) R Ry
R - RS
P T CE AR
S5 o FREEERO NS | SR
B2 i RIREK - B
AR KBS R
R - fiHE R
W | Bk o

W - < TR R B R -

%%

MRAHEAAAS

B s o s ok S\ A R A A AR A

# 8 R

A A EBM? - R - BHEGRGA - 25%

a5

B A TR R A A 5T EATHE S 3B 2 4 0 BT AR -

B

3.4 A —BmBAREEHREL  REEHERGTR? FHRAFIEE

4B RMLBOEN ARG LB R (HFH - &FAT)

’

S BB Aaie B

TR R i T L T Y
- MEECE TE RN
ERE TR - SR
SRR - FRRREn R
SRS - B
YBiE - R R
- R EERE M
HEN - IR
E<{ R 1T B - 1
= - R R ERE -
Mg - RIS
P e dn TR < SRHEE =
=< - BRI
S HESE R
- AR PR IERD -
B uf BB R
| epsRRE | aPe-aBEY
M ERBRERM -
REeE et - B -
RETERE R

[t

ﬁ%

—_—
=]

FaHRENE

—
——

5

10
15
20
25
el



VA AR

]

B RFAA NS SR A FT

LI s b

e Cowm

nU

5

30

#<dn ¥3 %

ST R B F

EEEE

TER A RIE

=
a

ﬁﬁiZ%&ﬁ@@&ﬁE&%ﬁ%

(=1

W - B e B e
£ ~ AR IHmL-ig
EERE - HEEinniEs
1 o B R -
i - FREY - SR -
TR REENE - BRI
 BHRE - B - 3
PR - mBEEn M
B B R
B -

[ 4o - Hnestdn
RES] (ENETSRK
REESR—1 - TEH

SRR IR - Qe
g |
mﬁﬁﬁﬂﬂ_ﬁk$ﬁﬁﬁ
.- R R HEn < T

- TOEN - BT

IR I - R8s
MRS - mneh i
B - HH SR e
IREE SR B R - 0F
EW | B TR B

0 Skl B S R0l 1c st
SUJHE 1 oot S B
SRR - - RE R e
KA DA - BRiel
AR I SRR m
i - TR
I - R S
AR - B -
RESE-UnBime-

B R R - 5
RN dE - Mgt
NBRZREERAD - SREIN
LR R -

b e
THBH B - RSy
B - SEEREK - R
AN I 2 < AR - B4
EEE - R e 3R
SR - ISR R S
- EREE | SR
o BE - S0RER - <0 38
RKEHIN- R | R

| RR R K-

ISR 1 Rk S

BRinid) HHK - EHREHY - Sdubrun KSR
IR - nrBnEEES - RIRECEHRGE - BN
AERTTIRCE TR - BN SRR R -
CHSEE « FUCETHREK- SR iR E R
BRI O, - FE R I e R R e S IR
TEE RN - SRR TR E P R, - HORI RS
SDEEES - |ERE IR - B

Er-lRAREEEIRERCEHCERRR - YR

BRI - EEREE T TR - HHNRE
~ BT R RSN R - ﬂ%gi@k
BT | E I e -

P E R R IR - ﬁ?&ﬁﬂﬁﬁ%ﬁ%
R ERR R SRR - SR EmaE s
EAESEITH - 4ol IMESEII-RIRE RO - afe
PO I AR AR R SRR E R NN - SR
K%ﬁ%*ﬁ%ﬁ%ﬁl&%ﬁmmﬁﬁ =R
SREE - HEREOE-<ERER NP |
EEE - - B - PR - SRR g
B - Hoy B R TR N DR R NI, - IBERR R A
BIRERREEHE - EEE RSN EGIS RE

SERE K DOKIHIERI 1%

FFIRER ER AR IR IS ) | VR

PR MEE 1 BN <R - LKE%%
EEELH .

HOSENE TIESEHTEER  soii | EO0-KIEEERE -

IR TREN- - BPYD - THEE - R - SRR
B - - IEReHS SR KIS [EiEN- - B
B R - S R B - CRIRERE -
- R - I - R TR g - X
- B - RS IRn R < H e TR IR IR
FEE | ol - Hem i THEHENG ) HEBRIE T
EEHE R - RO MR
BRI et o )

IR E R T SR IR BRI - NSRRI
- WE - EREEE NI BT IR - ) [
7 | BRGNS - (R R N

TR EREHEE | 3F - KRRRRE-<ERIS - BT
ROSHECRE IR RS R - RS MRO-HHIE

M2 - BEENSREHHRE MR -
HERAE MR- BRERKRR<5EE
ok - FIE - REHIEERE K S S IR R
- JORFERSITIERIR | - SHEERIS NIRRT ¢
o) 11 - RESEREY - <R -

rnﬂ'

e o -.%ﬁmgmmﬁmz

© - GRS RK IR - SNCE RIS YR

K- BRI S - R - 2Rl e
SOREt® (Electrical) - 8- (Electronic) i
IR\ ( Communications). 8545 | &5 - B migd
H RSB EERHRE - BRSNS | WS
o 5.8, NewsiEBest Graduate Scheol EsmsE
| B { [diEwiw. usnews. com) °

e e P R - BRI
FNREENER - EREEHM SRR -

- k- B - SR E R ENNNGE - B H e

BRI - R EREE R | ER
il o SIS IRENGER - HE KRG Ta
FEREE] - R K- REREGE - 4G
TaGEHRING ) RHSHEMIRIRER | - R
K - Tl TopsE) IR ITERaT o - fiidy
B SEET R RIE TR & regng -
EENERERE TN ETIT RN ERE
O - EIEE | DRRIEEIE I TR BwaE
| S - SRIRERNGE -
(SRR S B R IR I )

100
15

25
30l



AL
24w wdn

»
-

ES

h !‘

T PN TN 3 S

B

15

30

-

d

O A BB TR XD

FRHIEIT] 1+ | IIRa3i KOs L st ot -

AR RN G< SRR - K
BRI | R - RGBS TR -
410 .
ATYEEE AL SIS < HEWEE - (K
OB+ <BRER RSO - B SIECIREE - Wi
¢ IR E B S P B
- BRI R R - BT < 5t
BEE- - BEVERT-HE - S OBIH-~BREs
HOEH « DRI - R - 0 - RR-<E
DK SRR - S HBK - M ARDEE e -
REWR | ERE - (O i SR R
- KRR RS QL RE H - X TP
1B ) ST o MK BN, | R IRy
- B TEHRREE - GIRIEHHE - M - S -
SRR - ETIDERTIRANC R - (KR SO AR
BEEHE - DREEEE - REE - SREEEK - B0
KK - KRR HIPBERNS - P s

5.
EEWEREREN - K-S0 S R R SR
R - SR R ORE - R | S
SN - D(BNREE - BB - MRE-<ES - S0
B - MESIEEEE<E - RN - SENE - MR
RASIHE RS R <R - R o K B R

N - EEHRE L U RS- - AN

B - BE< S SR DR R E R
B - HERRERE - BEENRCES e EE -
AEROCIRN - MU R AUEE I - e Ko
| B - SR - ST DS RETCRINNESR
- ER | SHERE - RO - 5K BB S
IR - HENEEEL - ERRERO-LI TR R - el
e ERNREBEET - R R R RN
Br<8 - EEWISHO - ROEHNE QDB NG - BRIRE
- RGBS IERAE - HUNEERERDY - KIeei

- RER<BR<REIE - SR ERSERHNEY -

Coee (K TR BRI | RO )

BiE - R - NS RESSHENE - RS TE

[ 11] I



10L

15

20

25

30

#

B 5 bl kBN R A H R

#3 R % /7|

H

: Tt R ook (FREEEREL)

o2

1.

10.

1.

12.

13.

» FREERE (60%)

Consider the recurrence T(n) = 3T(Ln/4]) +n. What would be its upper bound
(a) Om), (b) O(n?), (c) O (logn), (d) not of the above.

Take Pentium CPU as an example. It uses 32 bits (from Ieft to right is by, to by)
to represent a single precision floating point real number. Bit by, is a sign bit,
and b;y to by, represents the exponential digit. What would be the range it can
represent.  (2) 0 ~ 255, (b) -127 ~ 128, (c) —128 ~ 127, (d) not of the above.

. A CPU performs a cycle of four steps for each instruction: fetch, decode, execute,

and store. Which component will execute the instructions: (a) register, (b) CU,
{e) AL, (d) not of the above.

Continued on the previous question: machine cycle consists of two segments of
time: [-time and E-time. Please denote which answer composes I-time. (a) fetch,
(b) fetch and decode, (c) execute, (d) execute and store.

In the normalization of database design, each nonkey atiribute should be
dependent only on the relation’s key, not on any other nonkey is the property of
(a)INF, (b) 2NF, (c) 3NF, (d) 4NF.

Which of the following activities facilitate database recovery? (a) backup, (b)
transaction log, (¢) forward recovery, {d) all of the above.

In CSMA/CD protocol, if one host sending 2 message collides with others, the
host will wait a random number of slot-time before trying to re-send the message.
The random waiting slot time is calculated by binary exponential backoff
algorithm.  If the host collides twice, what would not be the possible slot time it
will wait before the third trial. () 2, (b) 4, (c) 6, (d) 8.

To divide TP Class B addresses (say 130.200.0.0) into 5 subnetworks. Which
netmask should be applied? (a) 255.255.0.0, (b) 255.255.224.0, () 255.255.240.0,
(d) 255.255.248.0.

Continued on the above question: At most how many valid subnetworks can be
aflocated? (a) 5, (b} 6, (¢) 7, (d) 8.

Which technology can be used for firewall? (a) packet filtering, (b) gateway, (c)
proxy, (d} all of the above.

Which protocol belongs to IP layer? (a) HTTP, (b) ARP, (¢) SMTP, (d) all of the
above, -

Distributed computing environment can be achieved by (a) client/server model, (b)
remote procedure call, (¢} Internet, (d) all of the above.

Which of the following is a right statement about client/server model: (a) a
client/server program follows a predefined protocol, (b) a server program receives
a client request by interrupt, (c} a client/server application cannot run on a single
machine, (d) none of the above.
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14. Which of the following is not a line-sharing device allowing multiple devices to
share communication circuits: (2) multiplexer, (b) multistation access unit (MAU),
(¢) concentrator, (d) front-end processor.

15. Which of the following is not an interconnection device: (a) router, (b) repeater, (c)
proxy server, (d} bridge,

16. Which of the following is not a search technique used in computers (a) object-
oriented, (b) neural network, (c) artificial intelligence, (d) exhaustive search.

17. Which of the following is a wrong statement for computer virus: (a) a computer
might be infected even without connecting to a network, (b) an infected program
should be an executable file, (c) some virus lies silent until a specific date or time
arrives, (d) some virus might collect your information.

18. Which of the following is not an advantage of flow chart diagrams (a) ease of
coding, (b} ease of maintenance, (c) ease of debugging, (d) ease of documentation.

19. Which of the following is a wrong statement about object-oriented programming
(OOP): (a) OOP do not have the concept of structured programming, (b) an ohject
contains data as well as operators, (c¢) objects can be used by different programs,
(d) OOP can be used for parallel programming.

20. Which of the following is a wrong statement about assembly language: (a) an
assembly program occupies less space than that written by high level language, (b)
an assembly program can be more efficient than that written by high level
language, (¢) an assembly program can be executed without translation, (d) two
identical machines running different operating systems understand the same
assembly language,

= BIERRERE (40%)

1. Please read the following function and answer the two questions (10 points):

int fun(int x, int k) { /¥ retumn a value of type integer */
ifx =1 then return k;
else ans = fun(x/2, k);

return ans

}

(a) Suppose x=10 and k =1, ans=?

(b) Suppose x=2000 and k=3, ans =?
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2. Calculate the following using 2’complement and SHOW THE RESULTS IN
DECIMAL NUMBER SYSTEM. Please show the detailed steps when you get
the results. Note that for (b) you need to transform the number into binary number
system first, and then using 2’s complement to get the result. {7 points)

{a) 10110, 11011,

(b) 252,4- 53y,

3. Assume that the access time between CPUJ and a cache is 20 #s and that between
CPU and a RAM is 0.1 us. Consider the execution of a program with 1,000,000
instructions, a sequential program without loops, whers each instruction is 2-byte
long. Assume that the execution time primary depends on the access time of
instructions. That is, if an instruction is in a cache, the execution time of the
instruction is 20 ms. Otherwise, it is 0.1 us. Furthermore, we assume that each
instruction resides only in one place, i.e., either cache or RAM, but not both. Let
the price of a 10,000-byte cache be NT$1,000. Due to financial budget, we consider
the following objective functions. (12 points)

A. Let X be the tofal execution time of the program divided by 0.1 ms. Suppose.
there are w instructions are placed in cache. Please formulize X in terms of w.

B. Let Y be the total cost spent on purchasing cache divided by NT$1,000. Based
on the above assumption, what is the expression of ¥ in terms of w.

C. Assume that our final objective function is X + ¥? and that our goal is to
minimize the objective function. What is the optimized value of w?

4. Please write logic expressions for the following questions (8 points)

A. Given two inputs, X and Y, write a logic expression that outputs 1, if the
values of this two inputs are different. Otherwise, outputs 0. You are required
to use only ONE logic operator to fulfill the expression.

B. Given three inputs, X, Y, and Z, write a logic expression that outputs 1, if one
and only one of the inputs has the value of 1. Otherwise, outputs 0,

5. Assume that you are a network administrator, If NIC (Network Information Center)
gives you a class B address, based on IPv4, how many IP addresses is in your
control? (3 points)
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- 1. (6points) Please use the foilowing predicates:

H (%) : xis ahorse

-~ M (x): xisaman

M W () : x is white

- ) to obtain a First Order Logic (FOL) well formed formula (wif) of the statement:

“Every white man has a black horse”,

2. (7 points} Solve the recurrence relation: f{n) = 4 f(n/2) + 2 n?, where n is a power

= of 2, and f(1) = 1.

3. (7 points) Solve the recurrence relation: g(n) = 2 g(n —1) — g(a -2} + 4, where
g(0y =0, and g(1)=2.

4. (15 points) Given three arbitrary sets A, B, and C, indicate the result of the
following statements as well as explain (justify) your answers.
A) ARA=C

- B). IfA=B-CthenB=AuUC

. C). (A-B)nB=B

- D). (AUB)~-C=(A-C)Uu(B-C)

E), (AuBNn(BUONCuUA=AnBnC

5. (15 points) Let R be a binary relation. Let D, and D, be the domains of the two
components of R. Define that D = D, U D,. Indicate the result of the following
statements (i.e., true or false) as well as explain/justify your answers.

B A). Risreflexiveifand only if Vx e D (x Rx)

B). Risirmeflexive if and only if = (v x € D (x R x))

B C). Rissymmetric ifand oniy if Vx, ye D(xRx=>yRy)

D). R is transitive if and only if
Vx,v,z2e D{(xRyAayRz=>%xR7z)
E). Any relation must be either reflexive or irreflexive.
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6.5 43) ZATIEREET, AR abe, H—EREIME o+bc® = abo BB

TR Armstrong B[ o FEFIHEANY Armstrong B3R -
7.(5 5) EEEEREAERSES - FEH
main(}
{
int a = 300;
while (2.3 <> 1.8} do
printf(a);
}
B ESIE 7

(i

8.(5 43) #% expression a*b + c*d/e*f #Y postfix BT o
9.(5 4¥) FHY Hanoi Tower RHREHE - BEAREFAIN 8T - SRS N E

& 100 B} ML IR & 5a k. 7

10. (5 43) Class A H—{AEME ANo HAVAEE enumerated type {1,2,3}, Class B
#E Class A BYBM AN, WECHAEEE BNo HEHEE enumerated type
fm,n} - F3 Class B B7 set £ {(1,m),(1,n),(2,m),2,n),(3.m),(3.n)} 7 6 T,
Class AR set B35 {(1),(Q,CNHFITE - FBLZT, 3 (HLERBHEDH 6 fT

- WBEERA S B? MARSEERY -

1L(5 7} OREPFERE 1,34 JL.5F 10 CERH AR RRE

AR TR Y

12.(5 43) TEIRIA—EFECAENE EAEHE - SN SRS Buler TEEH]

FRELART 7

13.(5 43) BE%add (3.2, 4.36)AnEtEHIZAIERE 7.76
(Type) 2(TIE?

FETIEE add HYZURE
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1. Consider the foliowing snapshot of a system:
Resource availableis: (1 5 2 0)

Process Current Allocation Maximum Demand
Pl 0 21 2 321 2
P2 1 0 0 0 1 7 5 7
P3 1 3 5 4 2 3 5 6
P4 0 2 3 2 0 2 5 2
P5 0 0 1 4 2 6 5 6

(a) What is the content of the matrix Remaining Need? (5%)

(b) Using Banker's algorithm to determine if the system is in a safe or unsafe state?
If it is safe, show a sequence of transactions by which all processes complete. If
it is unsafe, show how it is possible for deadlock to occur. (10%)

(¢) Ifarequest from process P2 arrives for (0,4,2,0) can the request be granted
immediately? If it can, draw out the new safe state, if it can't, explain why? (5%)

(d) Ifarequest from process P2 arrives for (0,4,0,0) can the request be granted
immediately? If it can, draw out the new safe state, if it can't, explain why? (5%)

2. Suppose sum = sum + 1 is implemented in a machine language as follows:
LCAD R, sum
INC R
STORER, sum
Initially, let the value of sum be 0. Without any coordination, it is possible that
five concurrent processes that execute "sum := sum + 1" may make the value of
sum become 3. Show a scenario that produces such an incorrect result. (10%)

3. InUNIX systems, what socket type should be used to implement an intercomputer
file-transfer program? What type should be used for a program that periodically
tests to see if another computer is up on the network? Explain your answer. (15%)
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int this_sum, max)sum, best i, best i ke

R 4. Consider the following C-like function: ( 15%)

max_subseq_sum(int af], int n)

max_sum=0; best_i=best j=1;
for (i=0; i<n; i++)
for (=4, j<n; j++)
{
this_sum=0;
for (k=i, k<=j; k++) this_sum += a[k];
if (this_sum > max_sum)
{
max_sum=this_sum;
best_i=i;
best_j=j;

}

return (max_sum);

- What is the above function doing? (8%)
I b,

Please precisely calculate its running time. (7%)

5. Consider the following recursion function C(n, k): (25%)

C(n, 0)=1, and C(n, n)=1 for n>=0.
Clnk)=C(n-1LkHC(n-1, k-1)  for n>k>0

a. Develop a recursive program to compute C(n, k) (10%)
- What is the time complexity of your program? (5%)

Could you derive another program to more efficiently compute C(n, k)
(without making use of the above formula)? If so, show it. (10%)

6. Consider a bipartite graph (V1, V2, E). A matching of a graph is a set of edgés no
two of which are adjacent to the same vertex. A maximum matching of a graph is
a matching with maximum size. Show an example illustrating how the maximum
matching problem of & bipartite graph can be converted to the maximum flow
problem of a network  (10%)
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