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int s=0;
for (k=1 k<=n, k++¥) {
for (i=1; i<=n-k+1; i++) {
j=itk-1;
AfLj]=0;
§++;
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R n=100 - 5=2
A~ 10,000
B+ 5,000
C - 4,950
D 5,050
E- DlLEEE




#8

3L RE A B R AR AR A A AR

v

31 AR A 3

s Sz a >

TSR —{B] subclass C 1 8] DnZ 25 —{#EH superclass § #2450 —
1Ry Runction ) » GRS —{# object o » FEIHIT ¢

Co=new C();

Sp=o; '
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C ~ inheritance

D ~ polymorphism
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Which of the following Operating Systems requires more than one CPU?

{A) Real-time, (B) Multiprogramming, (C) Time—sharing, {D) None of the above.
The execution time of J1, J2, and I3 is 24, 3, and 3, respectively. Assume the
arrival order of these three jobs is JI, J2, and J3 and their arrival time is the same.
What is the average turnaround time if the First-come-first-served scheduling

C’OP’P%&UOP’?’E}%UOW?
OO w >

policy is used?

(A) 13, (B) 25, (C) 27, (D) None of the above.

A high-speed network is capable of transmitting 100Mbits per second. Consider a
video file of 300 Gbytes. How long does it take to transmit the file without

considering the overhead?
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13,

14.

15.

(A) 3000 seconds, (B) 2400 minutes, (C) 400 minutes, (D) None of the above.

. A memory cache of 256K bytes is added to a system with a main memory of 512

Mbytes. The price for the main raemory is NT$ 150 per 32Mbytes, while the
price for the cache is NT$ 4000 per 1Mbytes. How much money (in NT$) do you
pay for the total memory (including the main memory and the cache) in the
system?

{A) 6400, (B) 2400, (C) 3400, (D) None of the above.

‘Which of the following statements is false?

{A) DMA needs a controller o access the PCI bus. (B) Semaphore is used to
synchronize the resource access between processes. (C) /O devices use. the
routing mechanism to signal the CPU upon the occurrence of an event. (D} None
of above.

Which of the following is not a major finction of an operating system kernel?

{A) CPU scheduling, (B) Mutual exclusion, (C) Memory allocation, (D) Program
compilation.

Which of the following statements about HTTP is false?

(A) HTTP is a session-layer protocol. (B) HTTP uses progressive downloading
in data streaming. {C} HTTP downloads data losslessly since it relies on TCP to
transmit packets. (D) HTTP is suitable for long duration of streaming. '
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C. Menu bar
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5. Which of the following descriptions about web services are incorrect?
A.  Web services use himl as a vehicle for issuing requests and receiving
messages.
Web services use HTTP as the communication protocol.
Web services intend to ease business to business services.

Web services intend to enable automatic business to customer services.

moaw

Web services always involve databases.

6. Which of the following protocols are not in the category of MAC (Medium
Access Control) sublayer?
{A) Token Ring, (B} IEEE 802.11, (C) SSL , (D) Ethernet, (E) HTTP.

7. Which of the following statements about TCP and UDP are false?
(A)They both are transport-layer protocols. (B) TCP relies on the IP to transmit
packets while UDP replies on RTP to transmit. (C) They both are
connection-oriented protocols. (D) UDP re-transiits packets while TCP does not
upon a transmission error.

8. Which of the following corﬁpanems are not inside a CPU?
{AYALU, (B) PCB, (C) Disk, (D) Registers, (E) Decoder.

9. Which of the following mechanisms are feasible for the CPU to communicate
with I/0O devices?
(AXnterrupt, (B) Polling, (C) Spooling, (D) Mailbox.

10. Which of the following media are used in transmitting data?

{A) Optical Fiber, (B) Twisted-Pair Wire, (C) Radio, (D) Silk, (E) Infra-Red

Beam.
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T8y INSERTION-SORT{4)}
h For j&2 to length[A4]
2 key«A[f]
3 /* insert A[f] into the sorted
sequence A[1.j-11 %/
iej—1
While />0 and A[{]> key
A[i+1] +-d[i]
i1
Ali+1] « key

o~ ok

2. (10%) FF RS TEHFRY ik - &8 kL INSERTION-SORT F97EHy
BITHERE - sridtt 7 G TR R R AT -

3. (15%) According to the statistics, 30% of the network users logon to the Internet
for 10 minutes daily. 25% of the users logon for 20 minutes. 15% of the users
logon for 30 minutes. 30% of the users logon for 40 minutes. Please compute the
average access time for the Internet in the given population. In addition, what is

the variance of the access time?
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3. Study the following data requirements for ABC Inc. and produce an entity relationship
diagram for this application. In your entity relationship diagram, you also need to specify
cardinalities on relationship types. If necessary, you can make assumptions to complete the
data requirements. All assumptions must be reasonabla and clearly documented. (25%)

ABC Inc. is an engineering firm with approximately 500 employees. 4 database is
required to keep track of all employees, their skills, projects assigned, and depariments
worked in. Every employee has a unique employee number assigned by the firm, required
to store his or her name and date of birth. If an employee is curvently married to another

" employee of ABC Inc., the date of marriage and who is muarried lo whom must be stored;
however, no record of marriage is required if an employee s spouse is not an emplayee of
ABC Inc. Each employee is given a job title (Jor example, engineer, secretary, and so on).
An employee does only one type of job at any given nme and we only need to reram
information for an employee’s current job.

There are 11 different departments, each with a unigue name. An employee can report o
only one department. Each department has a phone number.

To procure various kinds of equipment, each department deals with many vendors. 4
vendor typically supplies equipment to many departments. We are required to store the
name and address of each vendor.

hY

Many employees can work on a project. An employee can work on many projects. An
employee can have many skills, but she or he may use only a given set of skills on a
particular project. Employees use each skill that they possess in at least one project. Each
skill is assigned a number, and we must store a short description of each skill. Projects
are distinguished by project numbers, and we must store the estimated cost of each

project.

4. If a company adopts the “product innovation” strategy as her core competence, what are the
major design focuses of her Customer Relationship Management (CRM) system in order o
support this strategy? What kinds of data or information need to be collected by this target
CRM system? Please also propose a system architecture appropriate for this target CRM
system. (25%)
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1. Some scientisis discover a new probability distribution 1o describe a number of seemingly random events
instead of employing the normal probabilily distribution. The shape of the new distribution is skewed to one

side or 1the other, It is broader and more gently sloping on the skewed side than the normal curve

(15 %)

(2) Draw the new curve and the normal curve on the same graph with simitar quantities. You may
arbitrarily choose the skewed side for the new curve.

(b) Which one of the following figures besl describes the cumulative distribution functions of the new curve
(solid-line) and the normal curve (dotted-line)?

(¢} [f the new curve is emptoyed to model the number of natural disaster occurrences, then
(1} To what side is the curve skewed?
(2} Explain why insurance companies that rely on normal models to pay for the claims due fo natural
disaster run grealer risks than expected i models based on the new curve are more appropriate

{3} Do you think the central limit theoremn still applies for the sample mean if the population distribution
resembles the new curve?
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2. Suppose that you are considering two investments. It is known that the expected rate of return for investment
1 is 10% with standard deviation 5%, and the expected rate of return for investment 11 is 16% with standard
deviation 12%. (20 %)

{a) Is it suitable to choose one of the investiments solely based on the expected rate of return? Why?

(b) Suppose that both rates of return are independently and normally distributed. We can calculate the
probability that rate of return for investinent I is larger than that for investment II, on which the choice is
based. Which investment should be chosen in this case?

(c) Discuss whether criterion in (b} is really different from that in (a).

(d) If you set the goal for the rate of retumn fo be 15%, think of an appropriate criterion to judge which

investment is better and make the choice accordingly.

3. The Index of Economic Freedom is an anneal index rating the level! of government participation in national

economics. "Economic freedom” is equated with low levels of government activity, differentiating between
free and controfled markets. To observe the trend from 1995 to 2000, we randomly select 9 countries and

23 7 8 5%

obtain the data as follows (maximum score is 10); (13 43-)
Index | Bahamas | Czech Egypt | Honduoras{ Jordan | New Zealand | Peru | S. Korea | Thailand
1995 | 62 5.8 5.8 6.7 61 | 86 62 | 64 7.1
2000 7.1 7.0 6.7 6.3 7.3 8.2 6.9 7.0 6.6

(a) Construct box plots for both index data. Compare the results.

{b) Use 1 test to determine whether the mean economic freedom index has increased from 1995 to 2000. Set
o=005

(c) We can also perform an ANOVA test to determine whether the mean economic freedom indices are
different between 1995 and 2000. What experimental design is this? Calculate the variation reduction

amount due to this particular design.

Degree of freedom 8 9 16 17 18
to.05 1.86 1.833 1.746 1.740 1.734
1p.025 2.306 2.228 2.120 2.110 2.093
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a) (5%)TFEEfE{E + What is "Deduction Theorem"?
b) (53%)ZF A Deduction Theorem HIEFBHHEP->Q N (TQ N Pis
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Gt (> #on imply, AFRand, TFR no) |
3. EEE TSR :
a) (5%)1HER Context-Free Language ?
b) (3% % Grammar £ Ambiguous? E — E+EIE*E|(E)|a
4. FHEIETHIRE
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b) (S%)REAREHrRRE R R -

5. FEEIE T HIEIRE
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*oa) (8%) FEMIL—FEELEEINZ (Graph) - SEERHALORTEEE e AT LA figsk
FRERIREEE
b) (7%) FERBIHFE IR EIUERY - ARTEMEE -

8. (10%) A tree has two vertices of degree 2, one veriex of degree 3, and three
vertices of degree 4. How many vertices of degree one does it have? Explain how
do you calculate the answer?

9. (15%) Let N be the set of all natural numbers. For each of the following,
determine whether * is an associative operation:

a) a*b=max(a, b)
b) a*b=imin(a, 2)
¢) a*b=a+b+3
d) a*b=a+2b
min(a, b) if min(a, b) <10
a*b= {max(a, b} if max(a, by >= 10

€)




ER AP P e 28 U Rt EE e
e (ERRMEIONEH  CAVEMSRELLIZAL) .o | s

1. {15%) The scicntists of Space Lab want to sort their remote sensoring data to reconstruct the 3-D
images of the surface of Mars. They have one million 64-bit integers to sort,

a) If they use quicksori, estimate the number of key value comparisons performed. (Hint:
consider the average time complexity of quicksort.)

b) If they treat these integers as four-digit, radix-2'® numbers and use straight radix sort based
on the radix-2'® notation, how many sorting passes are required to do the sorting? (A radix-r
number means that each digit represents r values. For example, decimal numbers are
radix-10 because cach digit has values 0-9. Similarly, binary numbers are radix-2 because
each digit has values 0 or 1.)

¢} Unfortunately, the computer in the Space Lab has only 9 megabytes of available memory for
running the sorting task. Is it practical to choose bucket sort to be the stable sorting method
in the implementation of the above siraight radix sort? Explain your answer.

2. (10%) Let I be a binary search tree, and let x be a key. Give an efficient algorithm for finding the
smallest key p in T such that y > x. Note that x may or may not be in I. Explain why your
algorithm has the running time it does,

3. {15%) For each of the following, either draw a graph satisfying the given criteria or explain why it
can't be done. Your graphs should not have any multi-edges (more than one edge between the
same pair of veriices) or self-loops (edges with both ends at the same vertex),

a) Draw a graph with 3 connected components, 12 vertices, and 18 edges.

b} Draw a graph with 3 connected components, 12 vertices, and 8 edges.

¢} Draw a graph with three vertices of degree 3, and four vertices of degree 2.

4. (10%) Please answer the following questions about AVL tree operations.

a} Draw the AVL tree ;csulting from the insertion of an item with a key 52 into the AVL tree of Figure
I (show the tree after each rotation, if any).

b) Draw the AVL tree resulting from the removal of the item with key 62 from the AVL tree of Figure 1

(show the tree after each rotation, if any).

62

44 78

N

48| |sa
N\
0l U

Figure 1; AVL tree for problems (a) and 2(b)
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5. (10%) A S EEE UNIX B8 % TofER A - EAE v LRSI SRl - B ELL T A Y
FATHES - A LT 7 R -
1 ". TempDir=/home/ftemp

2 TempFile=$TempDir/local 5§
3 cat $TempFile | grep password
4 fip - n ftp.nsysu.edutw <<end
5 user anonymous guest@edu.lw
6 put $TempFile pr
7 bye
8 end
9 rm $TempFile
a AR AR process B process 2B EFERIGEE » UNIX 24T —{BIfEE pipe B
SRR pipe AUFFER A - AERAAHE R -
b, E&ERES TempFiic RIPER(T
c. S EEE = T84y cat $TempFile | grep password FIEREE
é. SRR ATTEESy put $TempFile prn FYEEE
e,  EEEEENITIES: m $TempFile (VEH

6.(10%) T HRAE FreeBSSS% ET5E s - la AT SRS - SEIE T HURHET -
total

ArvwHr—EY—H 5 root wheel 512 Apr 17 11:57

dryxr-xr-x 23 root vwhesl E12 Apr 16 20:47 ..
—-r—r——r— 1 rocot wheel 512 Apr 16 19:24 bootl
———r—r—— 1 root vwvhesl 512 Apr 16 19:24 bootl

~P——P T 1 root wheel 7680 Apr 16 19:24 boot2
—Ir—XTr~XI'—X 1 root vwheel 1136 Apr 16 19:24 cdboot
drwzr-=r—-=x 2 root vwheel 512 Feb 18 16:59 defaults
———Y——Ty— 1 root wvheesl 338 Apr 17 11:49 lpad
—I-Hr-HI—H 1 root wheel 159744 Apr 16 19:24 loader

B S S 1 root wheel 9237 Oct 9 2002 loader.4th
—Iry—r——r-—— i root wheel 67 Cct 29 03:27 loader.conf
—t——r—2r—— 1 root vheel 11969 Hax 17 16:006 loader. help
—T—HIr—HI—X 1 root wheel 159744 Mar 27 23:41 loader.old
—Y——Y—P—— 1 root wheel 338 Oct 9 2002 loader.rc
dy—-—r—1xi— 2 roat wheel 512 Apr 17 11:11 login
Arwrr—xr—x 2 root wheel 512 Aprx 17 '11:57 logout
—p——p——E—— i root wheel 512 Apr 16 19:24 nbr
~Y—ET—HI-K 1 root wheel 161792 Apr 16 19:24 prehoot
—r——r—7r—— 1 root wheel 25121 Ot 9 2002 support.dth

SRR T total 550 MR BT

TSRS 446 AV E ST

SEEH togin BHA wheel SEIFEEESY B ZRER AL BEFR 7T LA A
BN logout SIS R TR F EREHR umask 254
SEEF T chmod ugtx login/iZ % login AR BT AT

o0 o

70108 LT Be—& MO RSN LOG 08 - AR —{TR0RR RENZRE A
1y 03-10 00:06:33 140,117.240.140 - 140.1 17.xx.xx 80 GET fscripisfroot.exe fe+dir 404 -
@ 03-10 00:06:33 140.117.240.140 - 140.117.xx.xx 80 GET fehwinntfsystem32/femd.exe fo+dir 404 -
@ 03-1001:54:17 140.117.187.210 - 140.117.xx.xx 80 GET /scripts/root.exe Je+dir 404 -
& 03-10 01:55:39 140.117.93.34 - 140.1 17 xx.xx 80 GET fscriptsfroot.exe fo+dir 404 -
&) (3-10 02:09:30 218.164.26.125 - 140.117.xx.xx 80 CONNECT - - 501 -
& 03-1002:36:16 140.117.93.34 - 140.117.xx.xx 80 GET /scriptsfroot.exe fe+dir 404 -
o 03-10 02:36:16 140.117.43.34 - 140.117.xx.xx 80 GET MSADC/root exe fetdir 403 -
Wy 03-10 04:52:50 140.117.93.34 - 140.117.xx.xx 80 GET fefwinnt/system32/cmd.exe fe+dir 404 -
& 03-10 04:52:59 140.117.93 34 - 140.117.xx.xx 80 GET fscripts!. % 5c. Awinnt/system32/cmd.exe fordir 500
iy 03-10 06:03:56 140.115.217.155 - 140.117.xx.x% 80 OPTIONS / - 200 Microsoft-WebDAV-MiniRedir/5.1.2600

B20%)HRIE T YR
() SOL Injection (b} Mobile Computing ~ (¢) Buffer Overflow  (d) Deadlack (¢} Thrashing




