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1.

A1
B. 2
C. 3
D. 4
2B S BB
A0
B. 1
c. 2
D. 3
E 4
# n R0l + nlogn, n'#, nee, 0 v A ?
A. nlogn
B. n'&
C. niegntoglogn
D. n"
F()=1, Fm) =2 F@2) + 1, BIFQY) = ?
A 2%
B. 2%+1
c. 2%
D. 225_ 2]2
E. LIBEFE

TEFY AR F checksum By 5 ARIBEFCIEIENRE LR » 45 checksum
FRHEAY 2 bytes » Bl checksum HfESRRR - {HEEIE A FIENTRRR

I

EREor

A
B
C.
D
E

AFBHS 1/1000,000
iEiE 1/100,000
#E:H 1/80,000

T 1/60,000
LLERIE
L rfER RN R ?

Registers
Cache
Memeory
Magnetic disk
Optical disk

AT AR A ERH (client-serven) SRR PRI SHtS EAR T #¥ (mainframe)Ry 75
TG - ERIE?
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10.

It

12

13.

"rﬂ'.w owp

{AIR 281 computation BIRLLIH/N

client 1584 computation EEELARHE/N

FHEFZERMY communication EIEELAXREEREMHT AU
-

%{’ﬂ? B True color 55 (dbytes/pixel)EIH— 1024x1024 HY[E Friefirabsa

%J: » AIETERCiREEAR
A. 1IMB

0w

o

B 2MB

C. 4MB

D. 8MB

E. DIEEFH

IS 7. B IS s 2 HERE  NRBRERPERE 2 HCPU > ML
BISAE—E CPU » ITAERIE?

A. HEINRRER SR ZEINT 2 %

B. HEIKEZILZERE

C. FoieskEsmkTesF M HEKe0ER CPU

D. —fEFF(sequentia)ERTIS - PEMHIPITEREZ BN 2 45
LI E R #ilnterrupt FIEIGR - AERIE ?

A. A4 software interrupt F hardware interrupt FYfE

B. {EEAMEFEREIEHECETIS AT

C.  BH—Ie R AR SR A B

D. RiFhehErE4e RS - RRAREERERT

LA T a1 AR {4 B ) (object-oriented ) AVERE:
inheritance

encapsulation

polymorphism

is-part-of relationships

PLEEE

*?%‘ﬁ%?tﬁlﬁ ' FARLE — run-time stack FEFHBEITRECERL - DATHD
BEERI TG HEFFE mn-time stack 1 ?

Global variables &

HEEENLEIFE A Local variables {H

Frpn e 28U E

REHENFE R AGERITHE (return address)
PLEEE
L,{'F’Eﬁﬁléﬂlﬁ%ﬁéﬂﬁﬁﬁﬁﬂﬁtﬁﬁ B RSE Y
A, ERERGUREEEEYERSE

B. kBRI ITRE

W o0 W
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14.

15.

i6.

17.

13.

C. FEE SRR FEEmR

D. EEMERGNMS BEAGRES

I AR B AR - ERIE?

A FEEDFRIGARR

B. 12 SQL EHES

C. EImEHERHER - SISO IR AR - RS
Tl ARy 5 VG AT HREYE R

D. 2B R EE R R

LA {aItEnhse — it iR e R T R 7
A, TENEEREESS
B. &REIES
C. HRHYEHE - ZHMEW
D EheYESH
E. B (transaction)AIHEE
The time taken for a 96Kbps modem to transmit data of 4§MB via a telephone

line (the maximum data rate supported by the telephone is 384000 bps) is
A. 1000 secs '

B. 4000 secs

C.. 125 secs

D. 500 secs.

An IP address for the Version 6 (i.e. IPv6) is a 16-byte address. Assume a subnet

has the maximum number of 65536 nodes. A campus has the maximum number
of 4096 subnets. A city has the maximum number of 1024 campuses. A region
has the maximum number of 1024 cities. A nation has the maximum number of
4096 regions. Please calculate what is the maximum number of nations supported

by the IPv6:

A. 68

B. 1024

c. 2%

D. 21024

Continued on the preceding problem: Another way of viewing the address space

of the IPv6 is described as follows. Assume the total area of the earth is 5 x 10"
square meter. Then, approximately, how many IP addresses can be assigned to
one square meter on the surface of the earth? (Given that log2 = 0.3)

A 2x10%

B. 2x10%
C . 1 0 1200

D. 10°
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19.

20,

21.

22.

23,

24,

B i (REM P2 RHE) wgx nyw

Continued on the preceding problem: Suppose the VLSI technology breaks
through such that each computing device is 1 square mini-meter. (1 meter = 10°
mini-meter), Then how many computing devices can be assigned to one square
meter according to the unit size of each computing device?

A 10°

B. 10°

c. 1%

D. 10"

Continued on the preceding problem: How many IP addresses can be assigned to
each computing device?

A 2x10°

B. 2x10"

C. 2x10%

D. 2

A well-known medium-access-control (MAC) protocol is CSMA/CD which
stands for Carrier Sense Multiple Access/Collision Detection. Consider the
following protocol description:

Step 1: If the medium is busy, wait until the medium is free.

Step 2: If the medium is free, transmit the data. ,

Step 3: If the transmission collides with others, wait a random number of time
units, and go back to Step 1.

Which step is responsible for the “carrier sense” part?

A, Stepl
B. Step2
C. Step3

D. None of the above.

Continued on the preceding problem: Which step is responsible for the “collision
detection” part?

A. Stepl

B. Step2

C. Step3

D. None of the above. ,
Continued on the preceding problem: If two senders A and B execute Step 2 at
the same time, do they collide at least once?

A, Yes

B. No

C. It depends on the random number generator.

Continued on the preceding problem: Consider the following case in which two

410
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25.

26.

27

28.

29.

B
tB 4% i%%%. BB P L BHE) g5 555

senders A and B collide with each other. If sender A executes step 2 and decides -

to wait for 3 time units. Sender B executes step 2 at the same time and decides to
wait for 2 time units. Assume there is no other senders. Which sender will

complete the transmission first? _ -3

A A ' '

B. B )

C. atthe same time _ i

D. Unknown

Consider two unsigned 7-bit numbers, A = 0100000 and B = 0000010, what is -

the result of A minus B:

A. 1001001 i

B. 0011t11 410

C. 0011110

D. 1611110 7

Continued on the preceding problem: What is the result of the preceding problem A

in terms of decimal number?

A 2 .

B. 30

c. 28 1

D. 34 {15

A Mapping function is a function used to specify how the main memory can be

placed in the cache. A replacement policy is an algorithm used to bring new 7

blocks of main memory data into the cache and to decide which of the old blocks _

to be overwritien. Which of the following is NOT a mapping function?

A.  direct mapping -

B. hidden mapping

C. associative mapping I

D. block-set associative mapping ‘ 120

Continued on the preceding problem: Which of the following is NOT a

replacement policy? 1

A. LRU i

B. FIFO :

C. MUX ' .

D. FILO : .

Continued on the preceding problem: define the hif ratio as the percentage of the |
25

number of successful cache accesses over the total number of cache accesses. A -

successful cache access means the targeted data is in the cache. Let’s consider a
replacement policy, named Policy XYZ, in which the oldest block is always
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ticked out if the cache is full. The size of the cache'is 32M and the size of the
main memory is 16M, What is the hit ratio of the Policy XYZ?

A
B.
C.
D.

50%

200%
100%
14%

30. Continued on the preceding problem: Can any other replacement policy do better
than Policy XYZ under the same situation described in the preceding problem?

A

B.
C.
D

Yes, but need to increase the size of main memory.
Yes, but need to increase the size of the cache.

Yes, but needs to get more infos about the access pattern.

No.

+ [ (40%)

1. Please explain the following terms in details (4 points each): [No point will be
given if only the brief name is explained. (20%)

(a) TCPAP. (Also, describe what do the TCP and IP do?)

(b} Virtual Memory (Why do we need virtual memory? How the goal of virtual
memory can be achieved?)

(c) Interrupt (Also, How an interrupt can be handled?)

(d) Paging versus Segmentation (Also, What are they? What are the characteristics of
each? Draw a diagram if necessary.)

(e) ALU (Also, what are the basic operations in the ALU?)

2. :-.*isluppose a[1], a[2], ...,

af[7] contain 5, 70, 30, 80, -75, 90, 3. The following

function F(l, u) tries to compute the largest value among a[l], a[l+1], ..., a[u].
{10%)

int F(int I, int u) /* return a value of type integer */

/

int m, max,

if (> u) return—I;
m=(+w/2
max = afmj;
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B if (F(I, m-1} > max) max = F(I, m-1);
i : if (F(m+1, u) > max) max = F(m+1, u);

return max, ’
- /
i A. What is the value of F(1, 7)? (5%)
R B. Under what circumstance does F(l, u) computes the correct result? (5%)
B 3. Suppose a[1], 5[2], ...,a[l11] contain 1,-1,7,9, 1, -6, 5, 8, 6, -9, 10. Consider the
i following function: (10%)

cint Gint )

i {

intms, ts, L j, k;

ms =0,
i Jor (i=1, i<n; it+)
i Jor G=i; j<n; j++) {

ts=0;
B Jor k=i, k<=j; k++) ts += afkj;
if (ts > ms) ms = ts;
/
L return ms;
/
1 A. What is the value of G(11)7 (5%)
B. What exactly does the function G(n) do? (5%)
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1.

2.

(3iL)

M acrveconemics

it nominal GOP in an economy is tripled, and price leve! doubled, then lhe growlh rale of real GDP Is .

A. 300% B. 200%. C.150%. D.100%. E- 50%.

The CPI differs from the GOP daflator in that
A. lhe CPl uses base year quantilies of goods Lo welght current prices.

B. the CPluses base year prices of goods fo weight current quantitias.

€. the GDP deflater uses cusrent year quantities of goods to weight base year prices.
p, 1he GDP deflalor uses current year prices of goods to weight base year quantilies,

E. the CPl always indicates a higher rate of Inflation than the GDP deflator.

GDP and GNP will bs equal when

t

A. -nel income from foreign counlries is positive, B. net income form foreign countries Is negative.

¢. nelincome form foreign countries Is zero. p. hetincome from foreign countries is hol changing,

E. none of tha abave,

1f a goed is produced in 1987 but not sold until 1998, then it is counled as

A. consumplion expenditure in 1987 but nol invesiment expanditura In 1957,
B, invesimant expenditure in 1937 but not consumption axpenditurs in 1998.

C. consumglion expenditura in 1998 and investment expenditure in 1998.
D: investment expenditure in 1997 and consumption expenditure in 1998,
E. positive lerm of GDP in 1987 and negative lerm of GDP in 1938,

The real interest rale |s expressed In terms ol
A, domeslic currency. B. goods,

¢, foreign currencles, p. foreign exchanges E. gold.

The expectad real intarest rate is equal to
A. the actual rate of inflation minus the expected nominal interest rate.

the actual rate of inflation minus the actua! nominal inlerast rate,

nominat interast rate minus the expecled rate of inflation.

B.
C. the expecled rate of inflation pfus the nominal interest rate.
D,
E. :the opportunity cost of investmant.

As a result of automation

A. unemploymeni may rise abovs ils equilibrdum leve! in the short run.
unemploymant wllt rise above its equilibrium level in tha long run. -
averyone in the aconomy will gain.

real wages will be permanently reduced.

m o 0w

- the standard of living for the "average® person will increassa.
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8.  Most economists believe lhal business cycles

A0,

(QV%%%_ (’Tﬁ%ﬁ% P RAA)

A. are well explained by equilibrium models of the sconomy,

B. are a thing of the past and of no concern loday,

c. cannot be axplained by equilibrium models of the economy,

D. will become increasingly worse In the 21st cenlury,

E. none of the above.

The reason crowding eul may ocour fe Lhat
A. paopls lend to save an amount equal lo any tax cul lhay recelva.
B., lax culs deslroy consumer conlidence In the gconomy.
C. lnvesimant spending Is nol vary responsive to changes In lha rale of inlerest.
D. an Increase in government borrowing may raise Interest rates,
E. all of the abova,
if a country has a lrade deficit then .
A. it aiso has a government budgel deficit. 'B. ils real GDP musl be dacraasing.
C. itls borrowing from other counlries, 'D." Invasimanl excends Ils saving,
E. ils domeslic saving must be grezler lhan ils investmenl..
I Microeconomics
1.

If the relative costs of producing one good, measured in units of

ancther good, differ between two countries, then:

both countries have an absolute advantage in the production of at
least one of the goods.

both countries should produce both goods.

specialization will lead to an increase in the total amount of
goods produced.

neither country has a comparative advantage.

there is no basis for specialization or trade between the two
countries.

2. Which one is not a correct statement aboub market prices:

4.

A.
B.

prices
prices
prices

‘prices
prices

measure scarcity,
communicate information.
provide incentiveas.
reflect production coats,
are always in equilibrium.

risk-incentive trade-off is a relationship in which:

the incentive to avoid risk increases with a decline in the risk
to which an individual is exposed. :
risk and incentives vary inversely with each other.

the incentive to avoid risk declines with an increase in the risk
te which an individual is exposed,

risk 1s invariant to the level of incentives.

the incentive to avoid risk declines with a decline in the risk
to which an individual is exposed.

Whiech of the following is not a reason for government failure?

imperfect information.

government waste,

C. incentives of public administrators.
D. exterpalities and public goods,

-E. unforseen responses,
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10.

Increased lifetime wealth leads to:

A earlier retirement through the income effect.

B later retirement through the substitution effect,
C. earlier retirement through the substitution sffect.
D later retirement through the income effect.

E none of the above,

If asset markets are efficient, changes in asset prices:

A. are a result of inside information.

B, .reflect unanticipated information.

C. reflect anticipated information.

D. reflect differences in risk.

E. do not systematically respond te anything.

All of the following, except one, are strategies for intelligent
investing. Which is not?

Know the attributes of each asset.
Have a broad-based portfolio.
Evaluate all risks. .

Do not try to beat the market.

Do not diversify your porticlio.

moawy

If all of a firm's fixed costs are sunk, then it shuts down when:

A price is less than marginal cost.
B. price is less than the minimum of the average cost curve.
C. price is less than the minimum of the average variable cost

curve.
D. accounting profits fall below zero,.
E. economic profits fall below zero,

Monopolistic competition is distinguished from oligopoly by the fact
that: .

A. in monopolistic competition, firms do not worry about the
reactions of their rivals,

B. there is no competition in oligopoly.

C. oligopoly is a form of imperfect competition.

D. the demand curve facing the firm is downward 5loping in
monopolistic competition.

E. price is above marginal cest in an oligopoly.

One difficulty cartels have is that individual firms may cheat and:

charge less than the agreed-upon price.
sell less than the agreed-upon guantity,
charge more than the agreed-upon price.
sell more than the agreed-upon quantity.
none of the above, :

monw®
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1. A student of a local college who is taking the statistic class chose a main highway and
observed the speeds of 10 cars passing certain location one time when he stopped by,

85 81 104 93 88 96 105 86 78 82

(4}a. Array the observations an obtain a point estimate of the population median M (the 50™
percentile).

(6)b. Construct a confidence interval for A with a confidence coefficient near 98%, and give
the exact confidence coefficient.

(Hint: Let 7 be the (100p)th percentile of a population of interest. In addition, let L, and U, be the rth
smallest and largest sample observations, respectively. The confidence interval I, <n< U, for rphas
a confidence coefficient given by

Pr<fsn-r)=3"""(Op'(1-p)™",

where fis the frequency of sample observations above 7.)

2. The simple linear regression model is expressed as ¥, =P, + B, X, +5;,i=1,2,...,n Let

by and b, are the estimation of By and PB,. Then the value of the estimated mean response of
X and the re31dual for the ith observation are denoted as

T =b, +5,X,, =¥ -7,

I3 [
respectively.

For the following statements, answer “1” if one is correct; write ‘F’ otherwise. If false,
correct it. |
(3) a. The expected value of each error term g, is 0; that is, E{e;} = 0.
(3) b. The error term &; is an estimator of the residual e,.

(3)c Ee,.z = 0; the squared residuals sum fo zero.

(3) d. The coefficient of simple determination #* can be obtained by the formula
w2 cov(X Y)

2 2
Sy SY

When »* = 0, the fitted regression line is vertical.
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3. A maintenance report for three aircraft (A, B, and C) contains the following data on the
time intervals (in hours) between successive breakdowns in each aircraft’s air-conditioning
equipment. It is assumed that each time interval is independent and normally distributed.
Different aircraft may have different means and variances.

(2) a.
(6) b.

(6) ©

Breakdowns

1 2 3 4 5 6 7 8| =% 8 (6~ %)
A(xy) 57 66 21 43 146 73 217 189) 1015 36932
B(r;) 87 244 92 340 289 90 168 143} 181.625 67562
Cxy) 13 16 98 601 54 66 301 111] 157.5 282974

Is this an observational study or experimental study?
Construct the Q-Q plots for the data of each aircraft. Do your plots support the
assurnption that those time intervals are normally distributed?
Hint: Let P[Z<Z(p)]=p.

p | 0.0625 | 0.1875 | 0.3125 1 0.4375 | 0.5625 | 0.6875 | 0.8125 | 0.9375
Zpy| -1.53 | -0.89 | -049 | -0.16 0.16 0.49 0.89 1.53

Obtain the residuals for aircraft A and construct a residual sequence plot. Then, answer

‘yes’ of ‘no’ for the following two questions and state your reason.

(i) The plot do support the assumption of constant error variance.

(ii) The plot do support the assumption that the time intervals between successive
breakdowns are independent. '

For the following questions d., e., and f., state the alternatives, the decision rules, the values of
the test statistics, and the conclusions.

@4

@e.

(6) f.

Test whether the variances of aircraft A and B are equal, controlling the risk of type I
error at 0.05 when they have the same variance.

Under the conclusion obtained by b., test whether the mean between successive
breakdowns for aircraft A and B are different. Control the risk of type I error at 0.05
when both mean are the same.

Test whether the mean between successive breakdowns differs for the three aircraft.
Use the ANOVA model and complete the following table.
Source of Variation SS Degree of Freedom MS F
Aircraft
Error

Total 414502.6

(You may need some values of F-distribution and t-distribution to perform your statistical
test. Let P[F<F, (n,n)]=1-a,and P[T<t,(r)]=1-a.)

o " 7)) (8)  t(14) tf16) F7,7) FuB8) Fa(2,21)  F,(3,21)

0.01 2998 2.896 2.624 2,583 6.99 6.03 3.780407  4.874039
0.025 2365 2306 2145 2.120 4.99 4.43 4419917  3.818769
0.05 1.897 1860 1761 1746  3.79 3.44 3466795  3.072472
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4. Alex is a mechanical engineer in charge of maintaining 50 machines in a factory.
All the machines require a particular part to operate. A maintenance policy is to
decide whether to stock this part and how many, if necessary. If the part is in stock,
a broken machine that needs this part can be repaired immediately; if the part is
not in stock, it takes one day to get the part from the supplier, during which time
the broken machine sits idle. The ‘storage cost for one part is $100 per day, if it
remains in stock, while the cost of idling one machine for a day is $600. The
probability that any one of the machines will break down and require the part to be
replaced on any single day is only 0.004. Also, the machines break down
independently of one another.

(3) a. Alex would like to use a probability distribution to model the number of
machines that break down on a given day. What distribution should he use?
Determine the values of all parameters in the distribution.

(5) b. Express the expected cost with zero, one, or two parts in stock. Determine the
maintenance policy that minimizes the expected cost.

(5) c. Alex would like to perform a sensitivity analysis regarding the stocking cost.
Develop the maintenance policy when Alex should keep zero, one or two parts
in stock with the appropriate ranges of storage cost.

5. John invested his money in Sharpe Mutual Funds, Inc., whose manager invested
the funds entirely in Pacific Oil or U.S. Steel. The projected rate of return of the
investment in Pacific Oil is approximately normally distributed with mean 5.6%
and standard deviation 3%, while rate cf return in U.S. Steel is approximately
normally distributed with mean 5% and standard deviation 2.5%. Assume that the
two rates of returns are independent.

(2) a. What is the probability that the investment earns more than 5% if the funds are
invested entirely in Pacific Oil? Entirely in U.S. Steel?

(3) b. John guessed the probability that Sharpe Mutual Funds would invest in Pacific
QOil is 0.8. What is the probability that the investment earns more than 5%?

(3) c. Suppose you learn that the investment indeed earned more than 5%. Find the
probability that the investment is in Pacific Oil given this information.

(3) d. Suppose that the manager of Sharpe Mutual Funds decided to split the
investment half-half into each of the securities. Find the expected value and
the variance of this portfolio.

(6) e. Suppose that the manager tried to maximize the expected return and minimize
risk. He set up the objective function as E[R] — 4V(R). Determine how the
manager should spread the funds to maximize the specified objective function.

z | 02 04 06 08 1
P(Z<z) | 0.5793  0.6554  0.7257 0.7881  0.8413
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6. A production line produces certain valuable parts. According to past experiences
the manufacturing process is under control if the defective rate of the parts is under
10.02, A quality engineer, however, notices that machines become unreliable due to
depreciation. He then randomly selects 50 parts and finds 3 defectives using the
destrqctlve test.

(4) a. Show that p, the estimated defective rate, is a special case of the sample

mean X = iX /.

i=1
(4) b. Show that the binomial standard -error estimator [ p (1— p Y(n—1)]"? is identical

to the general standard-error estimator
112

(X, - Xy
=1
(n—1n

(4) c. Set up the hypotheses and test them using the z statistic at a=0.05. What do
you conclude?

(8) d. Point out why the test procedure in (¢) is not appropriate in this case. Develop

a more proper procedure to test the hypotheses at 0=0.05. What approximation
do you use? What do you conclude?
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The database design process consists of three main steps: conceptual, logical and
physical database design. Please describe the goals and tasks of each step. (15 points)

Knowledge acquisition, 2 key process in developing an expett system, refers to acquiring

problem-solving knowledge from some domain experts and representing this knowledge

within an expert system development tool, However, the knowledge acquisition is often

error-prone and time-consuming, requiring months or even years to complete.

(2) Why is knowledge acquisition such a bottleneck in expert systems development? (12
points) '

(b) Please propose a solution to facilitate the knowledge acquisition process (i.e., help
relieve the knowledge acquisition bottleneck). (10 points) '

Corporate intranet systems are gaining much attention from organizations who seek to
improve their operational efficiency and decision-making quality by increasing the
information availability and sharability. However, the vast amount of information
available in corporate intranets Iiotentially results in the problem of information
overloading. Please describe two artificial intelligence (AD) applications to intranet
systems in order to reduce the potential information overload. (14 points)

Business process modeling (BPM) is an important task in the life cycle of business

process reengineering.  The main purpose of BPM is to represent the business processes

in order to analyze and redesign processes. Several BPM methods are developed during

the past few years,

(2) What are the major components of a business process, which BPM methods should
be able to represent. (5 points)

(b) Please describe two BPM methods in terms of their process presentation components,
modeling approaches, and their usage. (5 points)

(c) Describe the trends of BPM methods in supporting process redesign and information
system development. (5 points)
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5. As business practice is shifting toward the outsourcing paradigm,.the order fulfillment
5. process is likely to be executed by business entities within different organizations across
the supply chain network. The supply chaifx management is aimed at achieving quick
response (QR) to market demands, reducing costs, and increasing agility.

(a) Please identify main issues in managing supply chain networks, (5 points)

(b) Please describe how information techmology can improve (or even redesign) the

L : order fulfillment process based on the issnes you address for guestion (a). (6
points)
i (¢) Describe the trends of supply chain structures when the practice of electronic
100 commerce is getting matured. (5 points)

B 6. Data can be the treasure of a firm. However, how to mine data in order to support
business decision making is usually a tough task for managers and IS staffs. Data
mining and knowledge discovery (or called knowledge discovery in databases (KDD)) is
- gradually recognized as an important function in information systems. Knowledge
disct‘)@éry in database is a process composed of several techniques to extract knowledge
_ from data. The fields such as database, machine learning, statistics, efc. contribute to
151 the KDD.

' (#) Please describe the process of knowledge discovery in database. (5 points)

- ‘ {t) Please describe two techniques, which can be used for KDD. You may describe
their usage during the KDD process, their underlying techniques, and short examples.
(8 points) '

- _ (c) Please draw the framework of the decision support system incorporated with
techniques of data mining and knowledge discovery. (5 points)
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1. —‘,(75%) Give an example of a language A over an alphabet >, where (A7)* = (A
2. 1‘1(12%) Let X,, X; ..., Xy be 2 list of distinct real numbers to be sorted by the
bubble sort algorithm. (a)A fier how many comparisons will the 10 smallest
numbers of the original list be arranged in ascending order? (b) How many more
comparisons are needed to finish this sorting job?
3. (12%) Please solve the following recurrence equations:
(a) a,=5a,, +6a,,, n><2,8=1,a =3
(b)2a,.,— 1la,, +52,=0,n>=0,8,=2,a =-8.
4. (12%) Give an example of a connected graph that has:
(a) Neither an Euler cycle nor a Hamilton cycle.
~ {b) An Euler cycle but no Hamilton cycle.
(¢} An Hamilton cycle but no Euler cycle.
(d) Both an Euler cycle and a Hamilton cycle.
5. (7%) A pet-shop owner receives a shipment of tropical fish. Among the different
species in the shipment are certain pairs where one species feeds upon the other.
These pairs thus have to be kept in different aquaria. Model this problem as a ‘
graph-coloring probiem and tell how to determine the smallest number of aquaria (xk‘f;ﬁﬁ )
needed to preserve all the fish in the shipment.
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(12%) At a fishhook factory, the foreman was instructed to place 1000 hooks in 10
boxed. The boxes wanted the hooks stored in a way so that, if a certain number of
hooks were requested, the foreman could quickly bring out one or more boxes and
deliver that exact amount without opening the boxes, How many hooks were in
each of the 10 boxes?

(13%) Write down the number of all possible “onto” functions for domain A to
co-domain B where A is {a, b, ¢, d} and B is {x, y, z}. Also list out all of these
functions, and their mappings as well.

(12%) The grammar containing the productions A -> AA | a (A: non-terminal
symbol, a: terminal symbol) is ambiguous. Why? Also, please re-write an un-
ambiguous grammar which will generate the same language.

{13%}) Behaviors of functions F1 and F2 are shown below. Both F1 and F2 belong
to the first order function. Suppose we compose (or integrate) F1 and F2 into
another first order function, F3. Please write down the behavior of F3.

F1: Add_input (a, b)

»

Starting state

A=dd_0uput ()

F2:

Subtract_input (X, y),
e

Subtract_ouput (z)
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(10%) Give an algorithm to find all nodes greater than some value, X, in a binary
heap. Your algorithm should run in O(K), where K is the number of nodes output,
(Assume the largest element is stored in the heap root.)

(7%) An inversion in an array of numbers is any ordered pair (i, j) having the
property that i < j but a[i] > a[j]. Suppose we exchange elements a[i] and afi+k],
which were originally out of order. Show that at least I and at most 2k -1
inversions are removed.

(16%) Suppose you are given a sorted list of n elements followed by f(n)
randomly ordered elements. How would you sort the entire listif

a) f(n) = O(1)?

b) f(n) = O(log n)?

c) f(n) = O(n"*)?

d) How large can f(n) be for the entire list still be sorted in O(n) time?

(7%) Give an example where Dijkstra’s algorithm gives the wrong answer in the
presence of a negative edge but no negative-cost cycle.

(10%) Give an algorithm to find the strongly connected components in a digraph.

Explain the following terms, [10%]
a. Semaphore
b. Micro-kernel
c. Multi-programming
d. System call (especially, why do we need a system cali?)
e. Client-server model

[16%] Assume that you have the following jobs to execute with one processor:

20 job arrival time service time
1 0 5
2 2 3
3 3 1
4 5 4
5 6 6

1. The turnaround time (i.e. the completion time) of job 4 for the Preemptive shortest-

125
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25 job-first scheduling algorithm (Note that: preemption takes pléce on the new-job
arrival or job completion only.) is :
- (@ 12 (b) 13 (¢) 14 (d) 15 (e)None of the above.
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. The waiting time of job 4 for the Preemptive shortest-job-first scheduling

algorithm is
(ay 0 (b) 2 () 3 (d) 4 (e) None of the above.

. The turnaround time of job 5 for the Preemptive shortest-job-first scheduling

algorithm is
(@ 16 (b) 17 ()18 (d) 19 (e) None of the above.

. The waiting time of job 5 for the Preemptive shortest-job-first scheduling

algorithm is
(@ 4 (B 6 () 5 (d) 7  (e)None of the above.

. The turnaround time of job 5 for the Round-robin (time quantum = 3) scheduling

algorithm is
(@ 16 (b) 17 (©)18 (d) 19 (e) Nonc of the above.

. The waiting time of job 5 for the Round-robin {time quantum = 3) scheduling

algorithim is
(@ | () 3 () 5 {(d 7 (c)Noneofthe above.

.VThe turnaround time of job 5 for the Non-Preemptive First-in-First-out scheduling

’algonthm is

IIL

(@ 16 (0 17 (c)18 (d) 19 (e)None of the above.

. The waiting time of job 5 for the Non-Preemptive First-in-First-out scheduling

algorithm is
(8 2 (b)y 4 (c}) 6 (d) 8 (e) None of the above.

[24%] Consider a file system in which the storage blocks are organized as
follows. Bach storage block has 3 index pointers and 100 data pointers. Each
data pointer keeps the physical storage address of a data block in the disk. The
three different index pointers are level-1, level-2, and léve]—3 index pointers
respectively. A level-1 index pointer is a pointer that points to a Jevel-1 index
block. A level-1 index block is a block that has 100 data pointers. Similarly, A
level-2 index pointer is a pointer that points to a level-2 index block. A level-2
index block is a block that has 100 level-1 index pointers. Finally, a level-3
index pointer is a pointer that points to a level-3 index block. A level-3 index
block is a block that has 100 level-2 index pointers.  Assume each data block
is 4KB. '
~ (a) What is the maximum size of a data file by a storage block’? Please draw a
diagram to show how you get the value. [To get full grade, you have to
draw the diagram and explain the storage mechanism.]
{b) Assume the time taken to look up an entry in a block {a data block or a
index block) is 1ms. The time to load a block from the disk to the memory
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is 20ms. Please calculate the total time needed to load a file with 1GB from
the disk. {Assumc that the memory does not contain any data block or
index block of the file initially.) (1GB = 1,000 MB = 1,000,000 KB)

(¢) Compare (b) with a sequential access method in which 2 tail pointer is used
to link a data block with its next data block. In the sequential access
method, to access the i-th data block, the time taken is ai)proximately equal
to the time for accessing the preceding (i-7) data blocks plus one more data
block access (for the i-th block). What is the totai time for such a
sequential method to load a file with 1GB. :

(d) What is the speed-up ratio by comparing the proposed method with the

- sequential access method for accessing the last block of a file with 1GB.
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(12%)— - FRGHBRERGEBHEAREGT  FHRTHAZHEARHEA
BER—EGAT EHRALBAR - EBERALREE 2N S
ERFR(DEHBLFARRAEAE L2545 FAREN

e REFMAA THAEZ A% FRALRAER
AT UREEG ARG  BRALES I HAToHEE -
ERBRAALRTAIZNE -
1.3 % B 32 # #t(transaction processing system)
2.% 32 7 . % %t (management information system or information

reporting system)

3. £ % ¥ R A %e(executive information system)

(10%) =~ HFI BT RS EBH L LR BRZEHE -

(10%)= -~ A —HAKLHEE - GRAFTLEAHNZT P ERETH - &

MR R RSB ER -

(18%)ey

You do not have to go to a retail store {e.g., Warchouse}
to buy CDs anymore. You can buy them from a vending
machine. All you do is make a selection from over 5,000
titles, and pay cash or use a credit card. In contrast with
vending machines that usually charge you more than the
supermarket, the Robot Music Store will charge you the
same price as a record store. You can even listen to a 40-
second sample of music from any CD, at superb sound.

The Robot, Music Store accupies only 140 square feet,
and it can beifound in the downtown Minneapolis Mall
{see picture) and in other shopping centers.

The customer can see a full-face view of the 500 best
sellers and a side view of more than 4,500 other CDs, {For
rare or obscure CDs, you will have to go to a record store.)
Using a touch screen, the customer is first prompted to
select a category (e.g., country music, classical). Then, she
is directed 1o key in the first two letters of the artist's
name. A list appears, which the customer can scroll
through, until the desired title is found. Another touch on
ll_lc screen will show the price, song list, and a brief re-
ViUw,

Cnce you'make a selection and pay, the robot retrieves
the selected €D and delivers it with change and a receipt
through a dipensing slide. Restacking is done by a robot,
2nd a persor:comes only once a week to collect the money
a"fi bring new CDs. The owner automatically receives a
f‘allv sales réport. Since only one pexson has access to the
;:I"Emﬂ[fy. shrinkage is nonexistent {in retail stores, theft
Ifnm::f: ?Yc‘__fs and customers can_be a big pr_oblern). The
sale ¢r aytomatically places a nt_le on the list for special

it Tail$ 10 move after a certain length of time.

FHHBENEHRTAHESA

The Robot Music'Store Competes with Retail Stores*

The Robot Music Store.

Conventional stores use buyers to determine what to
purchase for display. The Robot Music Store’s computer
tracks the actual sales to determine the inventory level.
The compuier also examines national trends and lisis pub-
lished in the trade publication Billbeard in order to deter-
mine which CDs to stock and how many-of each.

L 5 b3 % — AR E & /& #» The Robot Music Store /£ 31 4 L &9 %

$
2. WA BEREBEE T RBR

CD & % %} The Robot Music Store

#RBHE 74w RA » The Robot Music Store =] S 4o a7 #] B F At

BRREABEEYE?
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C(15%)E -

(20%)7<

(15%)+ -

4 - BB AFTHAEMNOD)EA &R T A, HHER
AAGBLS A% AR Y, NERERE

1.4 47 ik 8 3544 5 (Event List) 2 B 35,8 ?

2.7 A A BRAS o 4 #H DFD & 3 R %7?

3.8 &0 DFD dofTi8— % 87 S RREFTH T T4HL?

AR R L E AT 2 A EEIE 0 A AR —E Team BEELT

2HBEIOE(SHEOLE)  Z2HREAHNE MALRRREEY Y

DEER M ARG AL RERAR R BLEETRAMHRER - &

PELH RALHPAMENS  BMNOTRFERET e

EEEERRTE G e -

1. R TR REREALE Rz ML BRI RGRRT

2. A HEAENE Rl fiPE EMAER (system analysts and
programmers ) &34 ?

HREME MR T (R R RBRE - ERALBTTAT -

FREFENAATH AN MRS ARG THAZIEAL
FIR—F @ HERAAMT BrMhELTAEL oS24 K
MBR?EERELFT?
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HEEHRAARTEHLFHETR
1. Enterpreneurship
2. Breakeven Analysis
3. AR 44 % 5 #5(Managerial Grid ) 2
4 WiHER
5. 4T8KRg 4 P
6. Frederick Heltzberg %y Two-factor Theory

e AMBES R R FRE  BRTF—RATRES
W5 ey ik o #ldw > £B 4 k(Anerican on Line) 2 & & FH —
F B RR R AT =K s B AR A o R E
MEBRHERARTSADRGPE (205)

5~ﬁ&ﬁ%%§ﬁa%%¢%&&wmmumm1max%ggm
(Management level), it fio &k (Strategic level) o g iy ~ &
B MTAZEFGHBETAM R MERNL LRESEYN ZBE
ke (254)

M RSP ERARENELRALFAAS (EREE BAF
WE) » BABLLSEBAMK BA~BIEES > BHNEEE
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