F B HEEES (55 4ELHETa)

*# 2R %R

HRFERE

Y.

(5%) I NEEEET S5 G 0 BESE S R ERLTCAE PR -
S AR TTAHATARISHEEEAE 40~7E LUK A1~FE ZfH » 5 —{ETiHER
WSHEEE /£ AO~FE R - GRS — M 2 il fe Al ¥ ©

2. (5%) B THEEAE  HEEBMILAZHIREE (2°s complement ) FE < [
10 L7823 2 9 HIRHEE ¢ » R'ERY 10 RIFERUE ¢
3. (3%) BTETHY C 2%
X=50Y=0;
for(i=1;i<=10;1+H)
Y +=1i;
I=(X>Y)? X+Y : X-Y ;
Am R 2 HIER A ?
EEE
4. (5%) THIERPG K& RotfEaR ?
A~ BAKGREERERL IERBE AR E  RIRRE - 552 ABBUEETRAE
H O A BGRFIA S REE i e AMEY
B PikfEEEA E REREERRR SR EEA T EERIEE - EAA
B A BLERAY ARG RIE R
C~ PR IRETE SRR AT (B Eiﬁﬁ%%?ﬁ'&%ﬁﬁﬁﬁﬁ%  f A AIRE
WRREEEENE » BRIBER SITINERE |
D~ B kA& T LA IR #ERI AR -
5. (5%) THIEREELER CHOMAEIERE ? (1) 0 - BiEANEEhER gRL

BUERRETER » (2) 1N BOEMEEREE NS a8 ERETER . (3) T’ -
FREFFEILERGIRAEBEIVEREE © (4) T’ - REREEERTgIEX
BERIEHERE -

A~ S 1~ 4 TEHE

B £l 2 - 3 IEHE

C~ #fi1-~3 1EHE

D #Gi 2 - 4 IEHE

(5%) FORHSRRS ] {4 o (g - (B (R € (v (g O (R T 5

A~ HT

B ST

C- %L

D+ 28T

(5%) THIZHAGMEIERE ? (1) BLstEREE e ERET
fEpech » fBo SBBEEE . (2) CPUZE - 8 - T REBESERHE
FEHIRE SR e AR R » (3) H1Ess (Register) ¥ #HEEBEEBTRHE
MENRRZ— (4) —EBER RSB R HR—RER
R A— B EE R -

A~ Bk~ 4 TERE

B~ #i 2 - 3 IEHE

C-~ #oit1 -3 EHE

D #al 2 - 4 IEHE
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10.

(5%) THUIRAINEHGE S ZRGlfTEHR ?
A ~ C £ procedural language
B~ C j& strong-typing language
C ~ Java script /& Java Y sub-language
D~ DIEEER
(5%) THIERIREGECIERE (cache memory ) ZHGMAIFIERE ? (1) EEH
AN (block size ) FRTR/INGAZANIARF » AL =R (hit rate) €70 ¢ (2)
B SUR/ NRAR/ BRI - PREX EF'-% gEE: (3) BEEANER
S R RERUEIIRE - R ERERIN . (4) ERANCRSTADRER
YEINR > PRENER PR E (K -
A~ $iGl 1~ 4 IFHE
B Rt 2 ~ 3 IFHE
C- #Gi1 -3 FHE
D~ Gt 2 - 4 TEHE
(”@Tﬂ%?ﬂm%%Zﬂﬁﬂ%EﬁQ
A~ POS Rt H7EE TR EE
B - POS R HEST EXIBEET
*Nﬁ%ﬁﬁmw%ﬁ%~@ﬁ%
L/LJ:J:EEI

ﬁ%@

Ll

12.
13.

(10%) Write a pseudo code to exchange the row and column elements of a

matrix.

(10%) Write a pseudo code to find the longest common substring of two strings.

Answer each of the following problems

(a) (4%) Distinguish between fixed partitions and dynamic partitions in a
memory management system.

(b) (9 %) In a dynamic partition memory management system, if the current
value of the base register is 42993 and the current value of the bounds
register is 2031, compute the physical addresses that correspond to the
following logical addresses: (1) 104, (2) 175_5, (3) 3041

14. Answer each of the following problems

(a) (5%) Use quick sort to determine the order of the records with keys (37, 1, 5,
26, 12, 60, 72, 10, 10, 23). Describe the sorting steps and result.

(b) (3%) Is quick sort a stable sorting method? Explain why?

(c) (5%) Use quick sort to determine the order of the records with keys (5, 4, 1, 8,
3, 2, 7). Describe the sorting steps and result.

(d) (4%) What kind of data structure you would use for the heap in the heap sort
program? Explain why.
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1. TEAAFEHIBCHE TN T+ T 7o RN RS BRI R 75
(EBLAAR AT - QYZFLERE) + QY T-Mh(e k) - ()il
fk > SYRIRRAL « (O)RUIEAL » GRS L/ T S 4% 1 AR ] ) R o B S
AR (35 43)

2. {EWIRE A AN B BT RGN GR IS [HERY » I 2y B RAG < FRH
P24 (Technology Acceptance Model, TAM) » Zff@ 16 1 TAM (95505385 - (1S
53)

3. AEECMBTABEER + PG ~ BRSBTS A
ST AL+ DRI 80/20 VSIS ZF 2 LIS RE RIS 1 ek g S A5 1
R o RIS ST BOYJEAEIT 1 20961 R = 4R -
REEHGN (Theory of the Long Tail ) A 2004 4 10 JJ4F Wired Hizkass 2% » B
TR AR RS T e - AL AEMERAIA 4 T-7675.2. Amazon.com
RENGTABY - [E1%5 RAIRTE - (25 43)

(1) ani R EAERIRES - (5 4)

(2) {1: Amazon.com » SRS [ ? (5 43)

(3) {r Amazon.com * ¥ AEHZA TR RRIGR 2 (15 43)

4. ARG SURTEREHRI ELL ~ % S BLRIDETIHET » ARREAH TR LLds AR R o
TR I R LT IRRS - Gt g B 7 Sl T U » SRIVIRRR AT
JH gk B 2 VR & P EE{IE Mass Customization 255 © (25 73)
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a .005 01 0.025 0.05 0.1

25 2.58 2.33 1.96 1.645 1.28

22D 7.88 6.63 5.02 3.84 2.7

72(2) 10.60 9.21 7.38 5.99 4.61

223) 1284 1133 9.35 7.81 6.25

22@4) | 148 1328  11.14 9.49 798

Note: a=P(z>z,)

BEE (1B 108 FESH):
1. A consumer group wants to estimate the proportion of university students that have part-time jobs. Within the
error of 4% with 95% confidence, how large the sample size is required?
(@) 1068 (b) 1113  (c)846  (d)423 (e) 601

2. Jason claims that he can correctly identify whether a man is married or single by the way he dresses. Suppose in
actuality that if a man is married, Jason can correctly identify the man as married 75% of the time. When a man is
single, Jason will incorrectly identify that man as married 20% of the time. Presented with a man and asked to
identify the marital status of this man (who is either married or single), Jason considers this to be a hypothesis test
with the null hypothesis being that the man is married and the alternative that the man is singlé. What would be a
Type I error?

(a) Saying that the man is married when in fact the man is married.
(b) Saying that the man is married when in fact the man is single.
(c) Saying that the man is single when in fact the man is married.
(d) Saying that the man is single when in fact the man is single.

(e) None of the above.

3. Which of the following is wrong for the normal distribution?
(a) During the range of plus and minus one standard deviation around the mean contains almost the probability
of 0.5.
(b) During the range of plus and minus two standard deviations around the mean contains almost the
probability of 0.95.
(c) Its measures of central tendency (mean, median, and mode) are all identical.
(d) Its associated random variable has an infinite range (- < X < )

() A normal distribution does not show as M-shape with two peaks.
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4. An university randomly selects 200 students and finds that 65% have learned a second foreign language. The
university did a similar study 10 years ago in which 30% of a random sample of 180 students had learned a
second foreign language. Let 7, and 7z, represent the true proportion of workers who have learned a second
foreign language in the recent study and the past study, respectively. If the university wanted to test whether this
proportion has be increased from the previous study, with the significance level o = .05, which of the following is
most correct?

(@) Hy:m —m,=0 versus H,:m —m, #0; reject the null hypothesis and conclude that the proportion of
students who have learned a second foreign language has changed over the intervening 10 years.

(b)y H,:m-—m, <0 versus H, =z —m, >0, reject the null hypothesis and conclude that the proportion of
students who have learned a second foreign language has increased over the intervening 10 years.

(¢) Hy:m-m, 20 versus H, :m —x, <0;donotreject the null hypothesis and conclude that the proportion
of students who have learned a second foreign language has increased over the intervening 10 years.

(d Hy:m—-m, <0 versus H, :m —x,>0;donot reject the null hypothesis and conclude that the proportion
of students who have learned a second foreign language has actually decreased over the intervening 10
years.

(e) H,:m—-m,=0 versus H, :x —nx,#0; do not reject the null hypothesis and there is insufficient evidence
to conclude the proportion of students who have learned a second foreign language has changed over the
intervening 10 years.

5. Recent studies have found that children are more obsess than in the past. The amount of time children spent
watching television has received much of the blame. A survey of 500 eight-year-olds revealed the following with
regards to weights and average number of hours a day spent watching television. We are interested in testing
whether the average number of hours a day spent watching television and weights are independent at 1 % level of
significance. .

Average time spend watching TV

Average time spend Less than 2 hours ~ More than 2 hours
reading story books
Less than 2 hours 90 230
More than 2 hours 22 158

In order to approach the problem, which of the following is most correct?

(a) Use Z-test. The null hypothesis is the average TV watching time is more or equal to the average story-book
reading time. Reject the hypothesis.

(b) Use Z-test. The null hypothesis is the average TV watching time is more or equal to the average story-book
reading time. Do not reject the hypothesis,

(c) Use gx*-test. The null hypothesis is there is no connection between TV watching time and story-book
reading time. Reject the hypothesis.

(d) Use yx*-test. The null hypothesis is there is no connection between TV watching time and story-book
reading time. Do not reject the hypothesis.

(e) Use ANOVA table to analyze the data. The conclusion is to reject the hypothesis.
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6. To improve the service quality, the owner of a dry cleaning business wants to study the number of dry-cleaned
items that are returned for rework per day. Records were shown in the figure below.

Number of items Returned

—— Number of items
Returned

For the data, the control limits are given as (Lower Control Limit, Average returned items per day, Upper Control
Limit) = (0, 6.46, 14.08). Which of the following is incorrect? (Note that UCL = 14.08 = 6.46 + 3* J6.46 )
(a) The process is in a state of statistical control.
(b) The returned items more than or less than the average returned item value 6.46 shows not pattern. That is,
the signaling shows no trend.
(c) Although the sample size is not big, the owner is able to refer the data to reduce the number of items that
are returned for rework. '
(d) The peak happens on day 12 with 12 items returned. The incidence happens occasionally. The manager
should ignore it.
(e) This is an control chart approach.

A BT REEE 8

Following is an output from a simple linear regression along with the residual plot and normal probability plot
obtained from a data set of 17 pairs of (x,,y,),i=1,2,...,30.

ANOVA

DF SS MS F Significance F
Regression 1 265769.1 265769.1 108.1697 2.97E-08
Residual 15 36854.48 2456.965

Total 16 302623.5
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Residual Plot
=
3
&
X Value
Normal Probability Plot
=
=
=
&
0 20 40 60 80 100 120
Z Value

7. Referring to the output, what is the standard error of estimate?

(a)
e

2456.965 (b)36854.48 (c)265769.1 (d) 302623.5/16 = 18913.97
1.090553

8. Referring to the output, which of the following statement is false?

(a)
(b)
(©)
(d)
(e)

The normality or error assumption appears to be hold.

The errors appear to be random.

The homoscedasticity of error assumption appears to be hold.
There appears to be autocorrelation in the residuals

The regression effect is statistically significant.
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An advertising agency plans to test the effect of internet advertising on product perception. An experiment is

designed to compare six different internet advertisements, A, B, C, D, E, F, each with different advertising

approaches. The agency asks for 7 students to watch through all six advertisements and then rate each of them with

ranges from 1 to 20. The scores for the 7 students are as follows.

Students
=] O h S W N =

Internet Advertisement
A B B D E B

17 17 4 6 12 9
18 16 8 9 19

15 16 10 13 18 il
19 20 16 11 12 13
20 19 14 9 17 10
19 17 13 5} 14 15
16 15 7 7 12 8

Complete the following ANOVA Table and fill in the number

ANOVA

Degrees of
Source SS Freedom MS F P-value
Among
Treatments 52279 DF1 MS1 F1 1.65E-08
Among
Blocks 95.57 DF2 MS2 F2 0.0237
Error 164.71 DF3 MS3
Total 783.07

9. Degrees of freedom are (as “DF1, DF2, DF3” shown in the ANOVA Table)

(a) 6,5,30

(b)5,36,41 (c)6,5,36 (d)5,6,36 (e)5,6,30

10. Give the significance level of 0.01, which of the following is correct?

a)
b)
c)
d)
e)

There is evidence of a difference among the students.

There is evidence of a difference among the internet advertisements.

The blocking has a significant effect in reducing the random error.

There is evidence of differences among students and among advertisements.

There is no evidence of differences among students and among advertisements
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11, et 10 (B 2 (EHEEEL 5k —EE 10 (ERS a1 {8 & X A BEHEm{EE > PX)
FREBRES - J7vE— BRI 500 7T ¢ 5k HRE 10 fem s HREHEEI 4 [ v Y RE
RSP E R POYRITBERES » 5 BRI AR 1600 JT -

() FUH X BB 0 Bl x B2 f(x) © (5 93)

(b) FUH Y RyBERii - BNy B2 £(y) = (5 2)

(©) ABIFTHE XY BIHALEME - 5 73)

(d) PBIETE TSR B — ER RS R A IR - (5 99)

12. 45 X B— gamma 7 » HESRE B

_L o o-l_-xif 0o
f(x)—r(a)ﬂ ol RN |

HAT(a)=(a-)! FaBAR | BIEEE -

(@) ®a=2, B=4-31E x=0,5, 10, 15, 20 FF f)RIME - AL x B > () EMEEL X FT PRS- -
653)

(b) FHEa=1l, B=AKRHEHT XRIHALE - G 2)

13, BEE—K 24 /NP E—SFREREIN E S G- EBRIEES S EBISE Poisson 735 * THEETHIE 4 H
G
(@) FATE 8 /INEFEY T /ERF R AL 3 3 BMEHIIHEER - (5 4)
() ASTHEETHET—E/ NS RE 1 HIEEESEETIHEE - 5 5)
=% Poisson SMAiE PX=n)=*_2%

n!

14. B TR H AR BRI T RS B E R AT G anfUaqg ?
(@) BRA n @I - 3 )
(b) {SHUKHE 1-a & - Q)
(c) BHUSEK#A - (G3)
B/ NESEIEBA - BN~ G DRBIR -




e
Lo (5%) HIACNEIEATRY s 1t o (RS — sl F g (S A TTAE TR, -
AN TCAH RS a7 AE 40~7E LUK A1~FE Z[f] » 5 TN
WEHEIRTE AL AO~FE < [H] - GTHIIEL— i 2 ol e S il ©
2. (5%) IR THERIH > HAEIRLL RIREEL (2°s complement ) R - G
10 A7 H 23 &2 9 HIRHEOE ¢ » KERY 10 YRR
3. (5%) BITEETHY C &tk
X=50,Y=0;
for(i=1;i<=10;i+H)
Y+=i;
Z=(X>Y)? X+Y : X-Y ;
a7 HERS AT ?
P eS|
4. (5%) THIFERMEG K ROldTE AR ?
A~ BIORHIRER L S NIFHEE » ARBHSER » 312 AEEIUIRTRARE
H S ABGFFIATREEE A R Ay
B~ BAJGISEEA BB RIS - SEEARIHA AYBRGERVE » fEA
B A SLEER AR AR
C~ PRKHESERERHEARRY RIS » — FOBR Y RO R A RS - M Al he
BRI » BOIBERSITINAORE
D~ BaKite rT ARG LR TR AR
5. (5%) TAIEBEERET . ROl e 2 (1) I WEaITREE R Sk
BB REHERSE © (2) 0 > BARNFRGES A G AR AERIREHERE » (3) ]’ »
FRERHVPREIE S G A BAEAORETHERE © (4) T~ FREIIZENES R EH%
BT RS HEE -
A~ RGl 1 ~ 4 TEHE
B #GH2 -3 EHE
C- #uilt 13 IERE
D~ G2 ~ 4 1
6. (5%) FORMERIRE AT FCE (o » (R Ak R O e (g o (iR 7 R
A~ HT
B+ U
G ool
D~ T
7. (%) FHUZAGRATEER-E? (1) HLE R — i e
SR - 98 SSERRTAEN ¢ (2) CPU it - 1% - s R SRR
FPERIRET IR ¢ (3) Wfras (Register) ZBH SR EBURA#
IR — ¢ (4) —{ERk AT (Rl 2 S R F 3R A » B E—IRefE R
FeR B — B FR R -
A~ BGIET -~ 4 1ERE
B ®Gilt2 - 3 1EHE
C- ot 13 1ERE
D~ #ilt 2 ~ 4 117
8. (5%) THURHIEEEGEE S Aol HATRR ?
A~ C /& procedural language
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£~ R B>R

10.

B C & strong-typing language

C > Java seript it Java [ sub-language

D~ LLERZ

(5%) THERREENGECTERE (cache memory ) (7 FGIAFTH (EfE ? (1) EHEIE
K (block size ) FAR/NFHEANITAIRE » PREXE 3 Chit rate) 3@A0: (2)
EEBEA RN AR - PR REGRHE »  (3) BEBRA/NDA
H A ARERRE N - PRI PSREan © (4) BRSNS A HERE
WA » RN ARG K -

A~ BG4 TEHE

B~ Rt 2 ~ 3 IEHE

C- #alt1 -~ 3 iFfi#

D #ilt 2 ~ 4 1EHE

(5%) THIRR POS M Bulifry =5 1EHE ?

A~ POS i e TR eR

B - POS R FILES 5 RIS EEE

C ~ POS AHi/E ERP RAHy—{EHHE

D~ DIE¥R

filEriE

11. (10%) Write a pseudo code to exchange the row and column elements of a

12.
13.

14,
(9%

matrix.

(10%) Write a pseudo code to find the longest common substring of two strings.

Answer each of the following problems

(a) (4%) Distinguish between fixed partitions and dynamic partitions in a
memory management system.

(b) (9 %) In a dynamic partition memory management system, if the current
value of the base register is 42993 and the current value of the bounds
register is 2031, compute the physical addresses that correspond to the
following logical addresses: (1) 104, (2) 1755, (3) 3041

Five processes 4, B, C, D and E arrived in this order at the same time with the

following CPU burst and priority values (a smaller value means a higher

priority). o

Process | CPU Burst | Priority
A 4 2

=m0 @
W lta | oy

Indicate the waiting time and average waiting time for processes 4, B, C, D and
£ when each of the following scheduling policies is used (1)
First-Come-First-Served; (2) Non-Preemptive Shortest-Job First; (3) Priority; (4)
Round-Robin (time quantum=2).
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4.

(20%)
Consider the following recurrence function:
a(1) ifn=1
T(n)=

4T(g) +0(n?) n>1

Suppose [ guess 7'(n) = O(nz) and prove its correctness by the following
deduction:

2
T(n)=4xO(=5) +n* = O0(n?) +n* = O(n*)
2

(A) What’s wrong with the above deduction? (5%)

(B) Please derive the solution of 7(n). (ARAJLIEANTL) (15%)

(20%)

Suppose you have three coins, A, B, and C. A is a fair coin, B has 3/4 probability

of coming up with head, and C always comes up with head.

(A) If you choose B and toss it three times, what is the probability that you get
three heads? (5%)

(B) If you randomly choose a coin, toss it three times, and get three heads, what
is the probability that the coin you chose is C? (15%)

(10%)

f(x)= f(H) + f(BJ} +1

The following C-like program is meant to implement the above recurrence
function.

int f(int x)

{
if (x <=0)
return 0 ;
return (f((x+1)/2)+f(x/2)+1);
}

Will this program return a correct value with any integer for x? Please justify.

(10%)
Consider a binary tree 7, where each internal node stores a single character. If
the inorder traversal of T yields GOODBOOK, and the postorder traversal of 7'
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yields GOOOBKOD. What is the preorder traversal of 77

5. (10%)

Consider the design and implementation of a calendar ({7Z5f&) for the year of

2009. The program will provide a function for the user to add ANY number of

memo entries to ANY date whenever the user wishes to add. Note that the

amount of days in 2009 is fixed (i.e. 365), while the amount of entries can be

added to any day is unlimited. (£ 365 {H{a—{i@l H F#E AT AR ZH9{T12)

(A) Which data structure will you choose for the 365 days in the calendar?
Why? You are welcomed to draw picture to illustrate your idea and the
usage of the data structure. (5%)

(B) Which data structure will you choose for each memo entry in each day of
the calendar? Why? You are welcomed to draw picture to illustrate your
idea and the usage of the data structure. (5%)

6. (10%)
Consider a hash table which is used to map the scores of 50 students in a
classroom to 13 buckets. The key of mapping is the student ID which has 9
numerical digits (B25%5 H.A7E)).
(A) Please advise a mapping function (hash function) for this hash tabie. (5%)
(B) Please describe how to resolve the conflict in which more than one student
ID is mapped to the same bucket. (5%)

7. (20%)
x % y in C means the remainder of x divided by y. Make use of it when you
solve the following sub-problems.
(A) Formulate GCD (the greatest common divisor) of two integers x and y in
recursive form. (10%)
(B) Write a recursive C function to compute GCD(x,y). (10%)



