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1. Please indicate whether each of the following statements is True
(denoted by O) or False (denoted by x). (30%)
a. A magnetic disk has concentric tracks
b. Translator is part of the operating system.
¢. Relational model is usually used in the personal computer’s
DBMS.
- Full-duplex transmission allows transmission in both directions.
Ethernet and Token Ring are identical protocols.
. A computer MAC address can be changed if its NIC card is
changed. .
g. Interms of convergence time, distance vector routing uses
periodic updates resulting in relatively slow convergence.
h. Repeaters operate at the network layer of the OSI model.
i. When a source sends out a ARP request, only the destination is
required to look at it,
j. Collisions and backoffs happen at the network using Ethernet
architecture. , _
k. C++and Java can be viewed as object-oriented programming
languages. :
1. When you ping a host on the Internet, you receive a message,
“hostunreachable.” This is the router along the path
- identifying the fault and generating this message.
m. Java applets can be executed at a client after downloading the
machine codes from the server,
1. HTTP is a protocol in the application layer of TCP/IP protocols.
0. It takes at least 5 bits io encode fifty Japanese alphabetical
letters.
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2. Single Choice (30%)

___ 1. Step by step instructions that run on a computers are

() CPUs  (b) documents (c) programs (d) hardware

___2. Computer operations are synchronized by

(a) keyboards  (b) optical disk (c) E-time (d) the CPU clock

___3. The data coding scheme that is the American standard is’

() ASCII (b)) CMOS (c)KB (d)ROM

___4. Which is not a kind of registers?

(a) storage (b) accumulator (c) address (d) variable

___5. A bar code reader is an example of

(a) processing device (b) storage device
(c) input device (d) output device

__ 6. Going from layer 1 up through layer 7, which correctly

describes how information is processed by a computer (the
destination) receiving an e-mail message.

(a) bits-packets-frames-segments-data

(b) bits-frames-packets-segments-data

(c) data-segments-packets-frames-bits

(d) data-segments-frames-packets-bits.

..__1. Which layer 2 devices connect LAN segments and help filter
LAN ftraffic based on MAC addresses? (a) routers (b) hubs (c)
repeaters (d) bridges

___ 8. If a Class C network is subnetted with a mask 254 254.254.192,
how many usable subnets can be created? (a) 2 (b} 4 (c) 6 (d) 8.

__ 9. Given a host IP address 140.117.12.121 with a mask

255.255.255.248, what is the host’s network number?
(a). 140.117.12.120
(b). 140.117.12.121
(c). 140.117.12.127
(d) 140.117.12.128

___10. RIP and OSPF are protocols; IP and IPX are

protocols. (a) routing; routed (b) routing; routing
{c) routed; routed (d) routed; routing

___11. To what class of network does the following IP address betong:

77.26.122.38? (a) Class A (b) Class B (c) Class C -
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___12. Which of the foliowing is not a transport-layer function?
(a) formatting and converting data
(b) connection synchronization
(c) flow control and error recovery
_.13. ___ isan erasable, programmable ROM, It holds operation
system image and microcode. It retains content when you power

down or restart. (a) RAM (b) NVRAM (3) flash
__ 14, Which is not a good reason for developing OSI model?

{a) standardize interfaces
(b) reduce complexity
(c) accelerate evolution
(d) none of the above.

15, which is not a characteristic of a LAN?

* (a) high-speed
(b) low-error data network

{c) covering a relatively small geographic area

(d) using transmission devices provided by common carriers,

3. Draw a flowchart for the following pseudocode. (10%)

SKIP;

Set all counters to 0
Do Until iteration counter = 30
' Read a score
If score < 0 or > 100 Then
Go to SKIP
If score > 80 Then
Add 1 to high counter
Else if score < 60 Then
Add 1 to fail counter
Flse Add [ to low counter
Add I to iteration counter
End Do
Print out each counter
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4. Consider the transport of 720 Giga bits data from NSYSU to the

Taipei airport. One way is to use a telephone line which supports -

transmission rate of 28.8Kbps at the maximum speed. Another way
is to store the data in the magnetic tapes and ship the tapes via a 737
airplane. Assume the transmission rate of the modem used in the
telephone line is 14.4Kbps. It takes one hour to download the tapes,
40-minute drive from NSYSU to the Kaohsuing airport, 50-minute
flight time to the Taipei airport. Please compute the total time taken
by each method. Which is the faster way to transport the data, by
telephone line or by airplane? (10%) '

5. Please convert each of the following values: (10%)

1. (1001),= ¢ o
2.6Me= (X
3.(AD)s= ( o’
4.(420= )
5.(66)s=  ( )

6. In CSMA/CD protocol, if one host sending a 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.

(1) Please explain how binary exponential backoff algorithm work?
(6%) '

(2) If the host experiences the third collision, what would be the
range of the possible number of slot-time this host will wait
‘before the fourth trial (4%).
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1.

Transaction processing systems (TPS) are the basic business systems that serve the

operational level of the organization. They perform and record the daily, routine

fransactions necessary to conduct the business. On the other hand, data mining systems
perform analysis of large pools of data to discover knowledge (e.g., patterns and rules)
that can be used to guide decision making and predict future behavior. For example,

given a transaction database of a supermarket, a data mining system can discover such a

pattern as "when a customer purchases product A, he/she often purchases product B

together.” _

(2) Data that are maintained in transaction processing systems may become the sources
for data mining. However, data in transaction processing systems may not directly be
used by data mining systems. Why? Please clearly identify issues that need to be
considered before data mining proceeds. {(15%)

(b) Will the development of a data mining system or the knowledge discovered from a
data mining system cause the redesign or modification of the transaction processing

systems? If so, please clearly identify why and how the transaction processing
systems are affected. (15%)

Assume you are asked to develop an electronit ‘store system that allows users to search .

product information, buy products, and make payments, etc., on the Internet. The system
development life cycle (SDLC) and prototyping are two major methodologies for

developing an_information system. Because the unique characteristics of an electronic

store system, both methodologies may not be appropriate. Please propose a new

methodology suitable for developing electronic store systems. You have to provide
detailed justifications to your answer. (20%)

3. B EREN—EEE > ARBEE SRR EREEAR  EHETIE

=N
(a) URTEF RAHIEVENE " R (GH2BIATMIZCEE) » #MAZL EIS (Executive
Information System) » FRHAVE 3 HIAS M PREERE 7 (10%)
(b) ﬁﬂ%ﬁiﬁ%ﬁﬁﬁﬁﬁﬁﬁiﬁﬁﬁm@ﬁéﬁm EIS » SRR SR TR 28
BEH IESHEES R ARBIRITHER 7 (20%)
(© ﬁu%ﬂliﬁﬁ&%—@f@%ﬂ@ EIS » DR EEBC T e THRER, SHHEE T
RRRYZEEE 7 (20%)
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HRAMENERA L BFFERTEEAR -

£ o — AL BAIIE 1000 BHAA & b B e HL 3 (B{EEE 0.0000 £ 0.9999) - 4
AR E 1000 EHLE N - HRLFH 551 BRA S B F E LA ~ 412 BEAE ST H HAA
Blghd 20 MBEEA GBI MSF - @ H ey 17 BEEnH =EEFiaE - AMafgEFpf
095 BHM T » AHUENBEATAMENS ? (Given fomss = 111~ Yooss = 9.49 * ouss =
12.8 ~ Yoesos = 11.1) [12]

WA RAEAN ~ETAR A RARAREL ) @50 E et FREMLE)  EATRE
TR A G E c EAERAE LB EZE » FEHAE A 4 EF T AR ILTAR R 4
B BRRBALKREMRTAR THE R, kRS 075 BN TREL, ORESL
0.80 - ML AEESOEREEHY > TOAERLFHE THEL, 9ilF S 070 "4
FEBA 030 REBAH > FPLARRBAZETHAMELRBRMAEE L HF LM
(EERE;  ALEBT  FHEMRAESRERL TREX, B ATATLFR+TEL
By 2 h TREE B BBATLABKEEA - A— P F B TREE > HRE A
TRAEEE, ABAFENOMEE AN MNARTRA TEHEEE, ¥ RITHFFNRE
oA THREE M MTHEHNLAS L - £HAMNASGLEEHFOREAEEREEA - B
WNEABEEAN (FEHEAS2MEEMARLLE) THEF B - BHES6ES o [12]

MRS B x M A B BRI TFARA
2x4/21 - . 0=x<3

foy=Y12~x/14+  3<x<7

0> otherwise
H#M (& )DBEXEIDNTFHRFERP)

a. WAL B xS M AR ERERET ?[5)
b, x=1-x=3 x=5F40RFELHT 73]
. 1=xs<S5S#A0ME AT ?[2]

If n = 100 and the number successes is 64 for a random sample from a binomial population, find the
estimates for the following: :

a. The binomial proportion of successes p. [2]
b. The variance of the binomial number of successes o. [6]
¢. The variance of the binomial proportion of successes csf,. 2}

WA AR S0 AN FARRAMREOHIAE (PERTE) - ARMIGFEL - 4o

EHERL LT 38 BRATPEHRANHE - ARURILE  RUBELANRFRERS
& ﬁ{%?-‘?ﬁﬁﬁl@}i?ﬁ&ﬁ%% ? (fsﬁ %‘71"--'%4% 95% = Given zoeys = 1.96 ~ Zpgrs = 1.645) 16]

6. #iEM [choose the correct statement(s) for each question)

(a) A manufacturing company sells hundreds of products. The cumulative percent frequency
distribution of the annual sales amounts last year for these products is shown as follows. [7.5]
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@ frequency of number of products with annual sales less than $50,000 is the same as that with
annual sales more than $300,000

@ products with annual sales less than $50,000 are the most frequent

@ annual sales amount and the frequency of number of products are positively correlated

® median annual sales per product is around $150,000

© mean annual sales per product is less than median annual sales per product

(b)  According to the statistics from Ministry of Business, the employment status in service sector and
manufacturing sector and their associated productivities (value per manhour) are shown as
follows, [7.5]

senice

80 10 mannfac;ﬂmi_u_g_
g 60 o
& T E W T
§ 40 g4 service
& 20 . i E 10

manufacturing 8 =
0 0
1970 1580 1980 2000 1970 1980 1990 2000

year year
® workforce in service sector has increased nearly 18% from 1970 to 1995
@ workforce in manufacturing has decreased nearly 40% from 1970 to 1993
@ average productivity in-1995 is less than $2,500 per manhour
@ total productivity in service sector is less than that in manufacturing sector in 1990
® average productivity keeps increasing from 1970 to 1995 ‘

A student is interested in estimating the mean lifetime of a 60-watt light bulb marketed by a famous
light bulb manufacturer, A random sample of 50 light bulbs is collected and a 90% confidence interval
for the mean lifetime is recorded. He repeats the procedure ten times and obtains the following results.

B 5\ 90 95 1000 1050 100

(1) Without calculation, what is your guess for the mean lifetime? Why? [4]
(2) What is the best estimate for the mean lifetime? Why? [3]
(3) What is the estimate for the standard deviation of lifetime? [3]

Because of the potential damage and destruction that earthquakes can cause, geologists and
geophysicists have put considerable effort into understanding when and where earthquakes occur.
Below shows earthquake data collected in a certain area T. An issve in interest is io explore the
probability of a severe earthquake happening in area T in the near future. ’
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# B etEtEsE  aeaersmasma=sTE £2 " #3 7
Average number of earthguakes
B ) Richter magnitude since 1900 inarea T
8.0-8.9 1
7.0-7.9 10
- 6.0-6.9 : 80
5 5.0-5.9 310
i 4.0-4.9 2000
r {1} One geologlst would like to model the occurrence of earthquakes using a Poisson distribution, 1.e.,
‘ assuming the occurience of earthquakes follows the Poisson process. State YOUr reason whether
B you agree with this assumption or not. [4] -
{2) On the other hand, the geologist uses an exponential distribution to model the distribution of
- magnitudes with the least possible magnitude of 4.0. What is the probability density function
‘ expressed in terms of the average magnitude 67 [3]
B (3) Assume the above two distributions are independent. The geologlsl would like to find out the
probability that at least one earthquake with magnitude of 8.0 or greater might occur in the next
o} year. Deséribe how you will do to derive such a probabﬂlty [51
L 9. A supermarket uses bar code to collect and store consumers’ sales data. The manager is interested in
finding out what goods will be bought accompanied with some other goods. The zesults, say, can be
L. used for effective promotion purpose. To derive such useful knowledge, a pattern of buying goods '
together in the transaction data has to be appeared a great many times for us to recognize its existence.
L Furthermore, we may imply from this pattern that what goods will be accompanied if some certain
goods are bought. Below lists five transaction data in the supermarket where A, B, C, D, E denote
L certain stuffs.
150 {A,C,D} {B,C,E} {AB,D,E} {ABE} {AC}
| (1) Inthis case, what pattern is appeared the most times? [3]
(2) Derive a formula to show the chance that customers will buy A if they buy B? [5]
i (3} If a pattem containing n items is found to appear the most times, how many combinations do we
have to check to detenmine the implication relationship among these n items? [5]
201
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[10 points] Three boys and three girls attend a party. Hach boy is encouraged to

dance with one girl for a song. (No two boys dance with one single girl during a

song.) A boy can dance with a girl for at most three songs in the par_ty. If you are

the DJ of the party (you are not allowed to dance with any one though),

(a) At Jeast how many songs you have to play in order to for every boy to dance
with every girl before the party is over? .

(b) At most how many songs you have to play in order to for every boy to dance
with every girl before the party is over?

{10 points] Consider five buckets and an array with eight elements. Given that the
value of each real element ranges from 0.1 to 0.9, please design a mapping
function so that each bucket has at most two elements mapped to it. Show the
results of the mapping for the following array: [0.12, 0.36, 0.53, 0.81, 0.27, 0.65,
0.29, 0.78]. S

[8 points] Solve the recurrence relation: T(n) = 3T(n/2) + 2n, where T(1) =1 and n
is a power of 2.

[12 points] Let X, be a complete graph with the number of nodes = 5. Let s(n) be -

the number of spanning trees in X, . Obviously, s(n} = (n-1)s(n-1) and s(1) = s(2)
=1,
(a) Use recurrence to derive the equation for s(n). (Namely, express s(n) in
terms of s(n-1), s(n-2), ..., s(1).)
(b} Please compute 5(6).

[10 points] Assume the statistics show that if today is SUNNY, the probability of
being SUNNY, CLOUDY, and RAINY tomorrow is 0.4, 04, and 0.2 respectively.
If today is CLOUDY, then the probability of being SUNNY, CLOUDY, and
RAINY tomorrow is 0.4, 0.3, and 0.3 respectively. Furthermore, if today is
RAINY, then the probability of being SUNNY, CLOUDY, and RAINY tomorrow
is 0.3, 0.5, and 0.2 respectively.
(2) If today is SUNNY, what is the probability of having at least three
consecutive SUNNY days (including today)?
(b) On the average, what is the probability of having exactly three SUNNY
days?
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6.(10%) B% A= {1,2,3,4) - £& A 8T 7| relation :
R = {(1,1), (2.2), (2,3), (3.2), (4.2), (4,;9)}
M R &F (2 Rueeh (D)H#HAH (© Ty () EHEe? ARGFRER
BT AERAALE?
7. (10%)F $ P F AT O BRAN LI MBI H ; b A KT RO EE
+¥HraIKk?
8.(10%) 3k M T 7] & & regular, context-free, context-sensitive, non-restricted &%
AR —4E? EMAATET
(a)S—aA, A—~aAB, B->b, A—>a
(b)S—aAB, AB—bB, B—b, A—>aB ~
(c)S—aAB, AB—>c, A—>b, B—~AB
(d)8—aB, B—»bA B—b, B—a, A—~aB, A—a
9.(10%)4E Han01 Tower & FJfAxE, 3 disks /93t 8 B N 8438, RI4EH FHAHR
ST TER E”ﬁf‘l.—tt&ﬂﬁ'fa HEE -

_10.(10%) 3 w(a) p~ q BGEE 45 p, (b) ~p B aEdE p—y,

(pvqBELEFERp -
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1. & & 2 F a4y knapsack B4 : —EREBEAN—FEWNE > HEEE nEBS -
BiAHRARE v L EwAK e UREFETASRENLE 2R
5 R WA s a - MEMRBET 7k %H&Tﬁu‘&iﬁﬁﬁ_—&}fr &Y
B (viw) o REEE) - BRAEREHENT S BETRG AL o 3%
M (25%) )

A.w%m#ﬁ&%%ﬁﬁ@%(mmﬁﬂm%ﬁusﬁﬁﬁn=ﬁﬁw
BT AT BI B R M o (13%) .

B.%%ﬁ%ﬁ&ﬂ%$qﬁﬁ%(&%ﬁﬁﬁ%ﬁdm&irRﬁﬁﬁ%
,%iﬁx%tyMEMf%ﬁﬁﬁ%%%ﬁx—ﬁﬁﬁ%%’%ﬁw
WA - (12%)

2. WTHHEE BT X B34 2 { micropayment ) » 45,32 1, — 18
BRE T e ks % WRBERRY  BBEXH WL 5 T8 RAR
f@&ﬁ#ﬁﬁ%ﬁﬁ’r%d*ﬁ%&%%é BB MW EF BT 5N #
TIFEBEE ALY HBE PR E AR SER — e - R 4% 5
B — W JE R Y SR E B A2 ERAT B 6B HE R — 45 - s
# nBAREF m S 0 (25%)

A, HA§ oA B PR A I K — bipartite graph &) optimization RJA§ - (13%)
B, BB MPIABP T ARTEE » TR R AR - ek —1
ZERIH RAEAR - (12%)
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3. The following is a screen dump of the output of UNIX *top" command from an

Internet FTP server, please answer the following questions.
A. How is the current loading of the server? high, medium or low? 3%
B. Please explain the meaning of CPU states according to the values shown for
the items idle, user, kernel, iowait and swap. 15%
C. Please explain the meaning of Memory according to the values shown for
the items real, free, swap in use and rswap Jree. 12%
D. What is the bottleneck of the server? How do you improve the server's

performance? 6%

last pid: 29776; loadiaverages: 0,75, 0,80, 0,80 : 17:14:19
483 processes: 481 sleeping, 1 running, 1 on gpu ‘

CPU states: 0,0% idie, 12.5% uwser, 23.2% kernel, 64,3% iowail, 0,0% swap
Memory: StIM real, 7900K free, FI9H swap in use, 1003M swap Free

PID USERNAME THR BRI NICE SIZE RES STATE. TIME  CPU COMMAND'
29742 nobody 1 38 0 29§  20M rin 0:01 2.81% fileSearch.cgi

29710 nobody 1 60 0 29M 20M sleep 0:0lL 2.47% fileScarch.cgl
29763 mirror 1 56 0 2132K 1308K cpu 0:00 0.68% tep
29251 root I 58 0 2476K 1204K sleep- 0:01 . 0.45% fipd
26979 nobody 1 58 0 2240k 312K sleep 0:03 -0.44% httpd
29772 oot 1 38 0 2476K 1900K sleep 0300 0.43% fipd
27965 root 1 58 0 2476K 204K slgep  0;06 0.43% fipd
29731 root 1 38 0 2460K 1892K sleep 0300 0.42% fepd
2977 root 1 58 4 2476K 1806k S-l'e,c'p' 0:00 0.35% fipd
28366 nobody 1 58 0 2236K.1004K sleep:  0:01 '0,33% hitpd
27027 root. 1 38 0 2476K 688K sleep 0:06 '0,31% fipd
29765 root 1 58 0 2460K 188BK sleep 0:00 0.30% fipd
29770 -root 1 58 0 2480K 1B84K sicep. 0:00 0.29% fipd
25998 root 1 38 0 2476K° 204K sleep 0:07 '0,27% fipd
29768 rooi 1

S8 0 2476K 1896K slecp  0:00 0.26% fepd

4. The following is a screen dump output of trace route command from a PC of an
Internet user, please write down as much as possible what the information the
user can get from the output. 14%

Tracert route to www.nsysu.edu.tw(MO.l 17.11.112)

over a maximum of 30 hops:

1. 100ms 113ms 132ms h20.537.ts.hinet.net(168.95.37.20)

2. 115ms  89ms 120ms h118.s37.ts.hinet.net(168.95.37.118)

3. 8ms  97ms 94ms hl8.537.ts.hinet.net(168.95.37.1 8

4. 375ms 289ms 389ms KaoHsiung-R01-P4.BR.HINet. NET(168.95.37.4)
5. 180ms 119ms 104ms 192.192.0.17

6. 145ms 154ms 164ms KPPreCC.nsysu.eduiw(140.11 7.254.1)

7

199ms 183ms 144ms www.nsysu,edu.tw(140.117.11.112)
Trace complete.
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