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(A) 465 BEHIRE - S 5 4
1 2745 4%H (System Architecture) EXETEL) 2 ([EHIEEE
A. ERIEEL (Data View)
B. JERIEHEE (Class View)
C. E:HEHEE (Design View)
D. {7 &EEL (Behavior View) .
E. BFREEHEL (Time View)
F. &5BEREE (Structure View)
2. Ty@sE=F (Logical Formula) {ff& &K :
A. P or (not (P and Q)).
B.PorQorR
C. (P and Q) and (not (P or Q))
D. not (P or Q) or (not P and Q)
E. (P or (Q or R)) implies ((P or Q) and (P or R))
F.Por (P and Q) o
3. JEF2FF (Non-Procedural) RV ES B -
' A. Pascal
B. Prolog
C.LISP
D. Basic
E. COBOL
F. Fortran
4. TEHUERERIHFIE (Package) :
A. #8RH[ (Class)
B. #2%5|5H (Tag Prefix)
C. fZ#%%E (Tag Name)
D. #§% (Method)
E. &f87Z=E (Name Space)
F. El#2st (Subprogram)
5. EERE DA TR @R F E R E A IR R BT B A7
A.HTTP
B. SMTP
C. POP3
D.IMAP
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‘6. class Person{
public:
Person(int);
int x;};

Person:: Person (int a) {x = a;}
class Employee : public Person{
public:
Employee(int =30, int =40);
int y;};

Employee:: Employee (int b, int c) : Person (b) {y =

main(){
Employee e1(20);}
L7 CH X BT Rbel.xfoel.y YERHE?
A. 20 % 20
B. 20 #= 30
C. 20 F1 40
D. 30 #= 20
E. 30 #= 30
F. 40 #= 40
7. @\ﬁﬂ FEFE RIS (Black-Box Testing) NEHE :
A. EEDEE
BHERAEVE
C. BFERTE
D. SREEE
E. RRE&EE
' F. CEErAlstA
8. £ Web 2255112 » —(E Web Service %E'ﬂ%‘féﬁﬁ{ﬁﬁﬂﬁl
A. 387 (Class)
B. ¥ (Service)
C. #{E (Operation)
D. %#& (Association)
E. #%E (Connection)
F. #7{& (Object)

c;}




 RneLABNEEERLEEs s T 7"

#8 HERBR [(FE2BLETE]

9. %I Visual Basic 5= i BRE AV TR R (T?

X=0
ForN=1to 50

If NMod15=0 Then

X=X+1

End if
Next N
Print “X="; X

AX=5 B.X=15 CX=3 D.X=50

10. 7% C :E5 R BAE VTSR B m?
- #include<stdio.h>
main()
{ int x1=69, x2=5;
While(x1) {x1/=x2++;}
Printf(“%d\n”, x2)};

}
A.x2=9 B.x2=7 C.x2=6 D.x2=8

11, FESEMS Binary Tree) FrARATHATEERBT?

og
J QG ©
OO,

A. 3-4-5%6+7 B.(3-(4-5)*(6+7)  C.(3-4-5)*(6+7)  D.3-(4-5)*(6+7)
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(C) #£3 FHEZEH  TFE 5 7
2. BB (Dote) O TAMFRAE Dotabese) + R (Softvare) KT
STBIE

13. #include <iostream.h>
class Timef{
public:
Time (int = 11, int =22, int = 33);
int hour;
int minute;
int second;};
Time:: Time (int hr, int min, int sec)
{ hour = hr; '
minute = min;
second = sec;}
main(){
Time t1 (8);
cout << tl.hour <<’ ’ << tl.minute <<’ ’ << tl.second << endl;}
LI CHXTERE  Fld ' °

14. Fﬁﬁi&ﬁﬁﬁiﬁﬂ’ﬁk BEEBEAETEES  B—REHSER—EEETE
bﬂaﬁﬁ%‘ I B E 38 J& (Physical Layer) ~ &l ##45 & (Data Link Layer) ~ 48i% &
(Network Layer) B A2k E (Session Layer) ~ IR
J&(Presentation Layer) ~ fEFSJE(Application Layer)ZE4E o

(D) 5 BEfEE > & 30 4

15. (5 4Y) :Ef#*& Cloud computing FYRRELFEHE

16. (5 %) E5ERBALEISARTS Podeast Y FEEME A RIEM -

17. (5 43) FREREENEER S AR B S SaaS \Y 2L B RH

18. (5 43) #5f#FE solid-state drive (SSD) FHJkEERE M4

19.(10 47) F—EEEASE+HFDOER %ﬁﬂ%ﬁﬁ&mmm@E:@%%@
FF (Processes) FTHZE, B—(EEREFRZ REEMEERKTK
T1E. :E5EHEE—(@ deadlock free HYZR4R.




# 8

B3 ) k22992 & g L 3rdg 4 E A

xR ENA R [EEABELHETa]

#*/ 7

AN

o

/ B

1. Apple FUBRSER Mac) WEER » (BB BREBEFH PC FHANE

SRR AR ILIR SR - (15%)

| R TR R D) S R E A - SRR 5

RREEEEIITE - (15%)

. Web 2.0 FYZRET - P ERRMEIEEF B G R - FHEE T Web

2.0 MM + (20%)
(1) {ATEE Web 2.0 ? 555H 5 T Web 2.0 {EUEERY » A& BIEEFI—(E RI-LHEN,

FB) - (10%) |
(2) ZfTHE Web 2.0 FEFITEZEPIRT ? FE7IHINERGH 3 IEM 53 - (10%)

. R IT EEHRER  —EGE T WITIEST ) BT TREHEEEN

A ERVE LE 55 (B B (potential value)» MERTRMEAE AN TAMERA BT G

EEA  RMER LR IS SANEREFRARKLHE, BREFENHRAE
R A B E £ AR (realized value), T (388 57 2 BEARVIRZR,
:\_EF’ET@{EE’JW{EE@(%T BRI AR EETRMBEAR AR KRR,
SRTRLIREY TR, BHE X BRI R g A hEm G IS EAR IR

| ﬁkﬁﬁ?(%%)

(hint: AT 1.IT HEVBIERERHURMHIEREE 21T B EE TR AEIRER
T I ) |

. B2B EC T ERERAAB LW HRME - —BRAH - SHIHREERR

FHIFTEEE F i (e-Marketplace) B—ER UK —AEEREHRIBER
HLpESE FHOSRISI B AT R —ELHREF - SEETREHHER
B~ BE HHLTESERERS » SRRLEE M (Private Industrial Network,
PIN) » ZERERTBRIESATERETEEE - SRR AHANET
T JRES ELE N BUR S AT B AE - B & T2 %4 (E B2B RITHES -

ATMEFNWREILIFNML - REHME LERTVETHENHERS - 1R

ES£f4 Convisint » BEEEEZERY Vertical Net » [EJ YA Commerce One Ariba

SETHEERARE - SHEEE B AER » MAoRWETTS

) th,EH 2000 £E84 1500 {EVERE 2002 F64 750 » 2004 LIS ERA BN

20018 TIELIESEREREAI—BREEF - T R(E BOB » SRIBLIRHOSIE BT

S S B B T R 7 (25%)
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1. Amajor videocassette rental chain is considering opening a new store in an area that currently
does not have any such stores. The chain will open if there is evidence that more than 2,000 of
the 10,000 households in the area are equipped with videocassette recorders (VCRs). The
marketing manager will conduct a telephone poll of 400 randomly selected households in the
area. Using a 5% level of significance, the error range is

(a) 10% (b) 4.9% (c)3.9% (d) 2.9% (e) 2%

2. TFollowing question 1, the marketing manager conducts a telephone poll of 400 randomly
selected households in the area and finds that 92 have VCRs. The rental chain’s conclusion from
the hypothesis test using a 5% level of significance is:

(a) to open anew store.

(b) not to open a new store.
(¢) to delay opening a new store until additional evidence is collected.

(d) we cannot tell what the decision should be from the information given.

(e) None of the above.

3. A hotel chain has identically sized resorts in 5 locations. The data that follow resulted from

- analyzing the hotel occupancies on randomly selected days in the 5 locations.

Row Taipei Kaohsiung | Taichung | Kending ALiSan
1 51 38 35 25 15
2 48 42 22 30 11
3 44 36 26 29 19
4 52 - 40 28 35 21
5 40 44 19 40 13
6 44 35 24 38 17

Which of the following statements is correct?

() The null hypothesis is there is no occupancy difference among the 5 locations. The analysis of
variance is as the following table. The conclusion is to reject the null hypothesis.

4

Source SS af MS F )%
Location | 3350.467 4 837.6167 | 37.49403 | 3.2E-10
Error 558.5 25 22.34
Total 3908.967 29
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(b) The null hypothesis is there is no occupancy difference among the 5 locations. The analysis of
variance is as the following table. The conclusion is not to reject the null hypothesis. ]

Source SS af MS F D :
Location | 75.36667 5 15.07333 | 0.094366 | 0.992279 ‘
Error 3833.6 24 159.7333

Total 3908.967 29

(c) The null hypothesis is there is no occupancy difference among the 5 locations. The analysis of
variance is as the following table. The conclusion is to reject the null hypothesis. |

Source SS df MS F p .
Row 7536667 5 15.07333 | 0.623982 | 0.683317
Locations | 3350.467 837.6167 | 34.67435 | 9.84E-09
Error 483.1333 20 24.15667
Total 3908.967 29

(d) The null hypothesis is there is no occupancy difference among the 5 locations. The analysis of
variance is as the following table. The conclusion is not to reject the null hypothesis.

Source SS df MS F D
Row 75.36667 5 15.07333 | 0.623982 | 0.683317
Locations | 3350.467 4 837.6167 | 34.67435 | 9.84E-09
Error 483.1333 20 24.15667
Total | 3908.967 29

(e) The null hypothesis is there is no occupancy difference among the 5 locations. Because the
means of five locations shown in the following table are different, the conclusion is to reject the

null hypothesis.

Kending | ALiSan
32.833 16

Taichung
25.667

Taipei
Mean 46.5

Kaohsiung
39.167

4. The professor wanted to find out the average amount of time per week her students spend
studying for the class. Among the 82 students in her class, 30% were freshmen, 45% were
sophomores and 25% were juniors. She decided to draw 6 students randomly from the freshmen,
9 randomly from the sophomores and 5 randomly from the juniors. This is an example of

(a) asystematic sample. (b) acomplete random sample.

(c) astratified sample. (d) asnowball sample.

(e) aconvenience sample.
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5. Suppose a 95% confidence interval for p turns out to be (56.7, 86.2). To make more useful
inferences from the data, it is desired to reduce the width of the confidence interval. Which of

the following will result in a reduced interval width?

(a) Enlarge the sample frame.

(b) Adopt the completely random sampling method.
(c) Decrease the type II error and increase thé type I error.

(d) Increase the confidence level and enlarge the sample size.

(e) Decrease the confidence level and increase the sample size.

6. Six experts rated two brands of Wulong tea in a taste-testing experiment. A rating on a 7-point
scale (1=extremely unpleasing, 7=extremely pleasing) is given for each of four characteristics:
taste, aroma, richness, and acidity. The following data displays the summated ratings —
accumulated over all four characteristics. It is believed that the ratings follow normal
distribution. To test whether two brands have different tastes, which of the following is correct?

Difference

- Bxpert Brand A Brand B

1 27 25 2

2 18 24 -6

3 23 29 -6

4 24 26 -2

5 28 25 3

6 24 29 -5
Mean 24 26.333 -2.333
Standard deviation 3.521 2.160 4.033
Standard error 1.438 0.882 1.647

Pooled variance
=8.5333

Hy:u,=
(@) { 0 Ha=He H, is rejected.
Hyipty # py

Hy:u,=0
(c) {HO o 40 Hy is rejected.
1~ Hp

H,: =
(b){OIUA Hp

Hypy # g

H,: =
(d){ O./uD

Hypp#0

(e) The information is insufficient to decide.

Hj can not be rejected.

Hj can not be rejected.
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A consumer products company wants to measure the effectiveness of different types of advertlslng
media in the promotion of its products. Specifically, the company is interested in the effectiveness
of Internet advertising and newspaper advertising (including the cost discount coupons). A sample
of 18 cities with approximately equal populations is selected for study during a test period of one
month. Each city is allocated a specific expenditure level both for Internet advertising and for
newspaper advertising. The sales of the product (in thousands of NT dollars) and also the levels of
media expenditure (in thousands of NT dollars) during the test month are recorded. The Microsoft
Excel Output 1 shows results of this multiple regression:

Y =B, + p,X, + S,X, +¢&, where

Y- sales, X;: Internet advertising expenditure, and Xz: newspaper advertising expenditure.

Output 1
P
SEEFET

R HYfEE 0.89180974
RZESH 0.79532462
FER R £F5  0.76803457
RHERR 176.353804
B (EMEE 18
ANOVA

BHHEE SS MS F HEE
EER 2 1812757.65 906378.8 20.14339 6.8076E-06
B 15 466509.9615 31100.66 '
AR 17  2279267.611

REL TRHER t #ET P-E
EE 306.166667  133.897664 2.286572 0.037176
Internet 11.7871795  2.048574293 5.753845 3.81E-05
Newspaper 14.5589744  3.460175504 4.207583 0.000761

1. According to Output 1, what fraction of the variability in sales is explained by spending on media
advertising? _ HEFREE (1)

2. Referring to Output 1, which of the independent variables in the model are significant at the 5%
level? EFRRE (2)
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3. Referring to Output 1, a city had sales of 1177 thousand NT dollars with advertising spending of
35 thousand NT dollars on Internet and 35 thousand dollars on newspaper. What is the residual
(in thousand NT dollars) for this data point? HEFRRE (3)

4. Now the Internet advertising and newspaper may have interaction effects. Write a regression
model that includes this interaction effect. HEHRE (4) '

5. Output 2 displays the regression statistics that includes the interaction effect. Which regression
model is more appropriate, the one used for Output 1 or the one used for Output 27

Interaction

0.29309872

0.433806791 0.67564345

0.510274

HEFRRE (5)
Output 2
R ’
MEERARET
R BYfZ8 0.89542597
R F% 0.80178767
el R 5 0.75931361
TRHERR 179.638314
HBEEES 18
ANOVA
. HHE Ss MS F HEE
T | "3 . 1827488.678 609162.893 18.87711 3.4335E-05
= 14  451778.9328 32269.9238 '
HEF : 17  2279267.611
e TRYER t #t5-  P-E
BiE 736.470092  651.3202427 1.13073423 0.277166
Internet 2.97103635  13.21431643 '0.22483466 0.825356
Newspaper -0.1030655  21.98522259 -0.00468794 0.996326
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1. Suppose that we would like to calculate the probability of the 3" spade appeared on the 6" draw from a
deck of cards randomly by using the multiplication rule of conditional probabilities. Below discusses one of

the ways to calculate the probability.

(a) Let event A be “a spade shown on the 6™ draw.” Find the probability of A. (5 57"

(b) Let event B be “two spades shown in the first five draws.” Find the probability of B given A. (5 47)

(c) Find the desired probability. (5 43)

2. A cumulative probability function F(x) of a continuous random variable X is defined as follows.

x <
F(x)= ae ] ,X<0
a(2—-e¢*),x20

() What is the value of a? (3 77)

(b) What is the 75" percentile of this distribution? (3 47)

(c) Graph the probability density function fx). 3 )
(d) Argue that E(X)=0. (3 73

a is a constant

3. The joint probability distribution of the price received (P)' and the quantity sold (Q) of a product is as

follows:
Q
30 40 50
0.2 0.3 0.1
0.2 0.1 0.1

(@) Find E(P) and E(Q). (3 5)

(b) The revenue from the sale is R = PQ. Find ER). 3 43)

(c) Calculate the covariance of P and Q. What does it indicate? (5 43

4. A financial analyst is presented with information on the past records of 60 start-up companies and told that
in fact only five of them have managed to become successful. He selected three companies out of the 60
companies as the candidates for success. The financial analyst’s choice constitutes a random experiment.

(a) How many elements in the outcome space for this experiment? (3 43

(b) A random variable X is defined to be the number of companies the analyst selected that would
eventually become successful. If the analyst chooses the companies randomly, what probability

distribution best describes X? (3 73)

(c) Instead of randomness, suppose that the probability of the analyst’s spotting a successful company is
three times as much as that of spotting an unsuccessful one. Find the probability of a “single outcome”™
event in the outcome space that corresponds to X=1. (6 43)
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(A) 35 BEEEE & 5 &
1.ZR#Z84E (System Architecture) #EEEENY 2 (EHEEE :
- A. BREEL (Data View)
. JERIEEL (Class View)
BETEIEL (Design View)
. TTREIEL (Behavior View)
. FFRTEREL (Time View)
F. #5FEEREL (Structure View)
2. TF#EE=F (Logical Formula) {f[ZBH :
- A. P or (not (P and Q))
B.PorQorR
C..(P and Q) and (not (P or Q))
D. not (P or Q) or (not P and Q)
E. (P or (Q or R)) implies ((P or Q) and (P or R))
F.Por (Pand Q)
3. JEfEFF (Non-Procedural) ERERTES AT
A. Pascal
B. Prolog
C. LISP
D. Basic
E. COBOL
F. Fortran
4. TIUTEMHETIERE (Package)
A. #8571 (Class)
B. BR#5[5H (Tag Prefix)
C. HR#%78 (Tag Name)
D. #E% (Method)
E. #478Z5R] (Name Space) ‘
B (Subprogram) o .
5. R F"ﬁL/{T[LﬁB_Ebﬁﬁ%ﬁm@%ﬁﬁmﬁﬂﬁ]ﬂgﬂﬁﬁ TEMERAE? o
A. HTTP
B. SMTP
C. POP3
D. IMAP

mUQw
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(B) 3t 6 FRELEM - 57 5
6. class Person{
public:
Person(int);
int x;};

Person:: Person (int a) {x = a;}
class Employee : public Person{

public:
Employee(int =30, int =40);
int y;}; |
Employee:: Employee (int b, int c) : Person (b) {y = c;}
main(){ :

Employee e1(20);}
L3 CH #APTE KK el.xFrel.y S9ERHE?
A. 20 %= 20
B. 20 #= 30
C. 20 ¥0 40
D. 30 #= 20
E. 30 = 30
F. 40 #= 40
7. BRESIEASEIS, (Black-Box Testing) 7MUIE
A, HESEE
SEANCRLIEERES
C. BFYES T
D. &
E. REREfFE
F. PLEglE=
8. 7E Web F2HEZETHE - —{ Web Setvice B EHE RS
A. #5 (Class) '
B. IR¥ (Service)
C. #{E (Operation)
D. #4& (Association)
E. &##E (Connection)
F. #){% (Object)
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9. T Visual Basic 35 Fr BRI\ WU TG R A7

X=0
ForN=1to 50

If N Mod 15=0 Then

X=X+1

End if
Next N
Print “X="; X

A X=5 BX=15 CX=3 D.X =50

10. T3 C 555 A B WIS THRE SRR m?
#include<stdio.h>
main()
{ int x1=69, x2=5;
- While(x1) {x1/=x2++;}
Printf(“%d\n”, x2)};

}
A. x2=9 B.x2=7 C.x2=6 D.x2=8

1. THEEEMICHE (Binary Tree) ATAREIEMHERENRM?

A.3-4-5%6+7 B.(3-(4-5))*(6+7)  C.(3-4-5)%(6+7)  D.3-(4-5)*(6+7)
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(C) #t3 JEEEZEME - 4558 5 43
12. B ER (Date) I TETMBIEERIE (Database) - BHFRKES (Software) BYT
EE(E °

13. #include <iostream. h>
class Time{
public:
Time (int = 11, int =22, int = 33);
int hour;
int minute;
int second;};
Time:: Time (int hr, int min, int sec)
{ hour = hr;
minute = min;
second = sec;}
main(){
Time t1 (8);
cout << tl.hour <<’ ’ << tl.minute <<’ ’ << tl.second << endl;}
L7 CHERXBITERE > €58 ¢ o

14. {EZ£24% (Operating System) HYZEHENEZE (Architecture Framework) » #9884
FRU{EELR (Layer) « & NETEZ REHEEHEH (Process Management Layer) °
BB » LR B AREEEER
(Server Processes Layer) @ & @18 B FHEBREEE# (User Processes Layer) °

(D) 3£ 5 EFE—E > 2L 30 o

15.(55) E#fi##E Cloud computing YRR -

16. (5 43) FHERBAMEIEIRTS Podcast By ESEE S IER -

17. (5 5) FHEET R R R RS SaaS IR LR -

18. (5 4)) EHfEFE solid-state drive (SSD) EJHELRFE -

19. (10 43) TE— B B R A T B R (resources) FH=1EIENKIE
FF (Processes) FTiE, B—EEKEFRS RFEMEEFRRTHK
TAE. SEBEPERE—{E deadlock free HIZRAR.
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(15%) Let A and B be two lower triangular matrices, each with » rows and »
columns. The total number of elements in the two matrices is thus n(n+1). Write a
procedure to create a two-dimensional array C[r, n+1] such that nonzero terms in
A and B can be stored in C, with the constraint C[i, /] = A[4, j], | =i,j<n for

those nonzero terms in A.

(15%) Write a procedure SWAPTREE(T) which takes a binary tree T and swaps
the left and right children of every node in T.

(20%) Consider a graph G = (V, E), where V={1, 2, 3, 4, 5, 6}, E={(1, 2), (2, 3),
3,4),4,5),1,5),2,4),2,6),(1,6), (4, 6), (5 6)}, and the costs for edges (1,
2), A

2,3),3,4),4,5),(1,5),2,4),2,6), (1, 6), (4, 6), and (5, 6) are 16, 5, 10, 18,
19, 6, 11, 21, 14, and 33 respectively.

(A) Use adjacency list to represent the graph G. (5%)

(B) Use breadth-first search to create a spanning tree (starting from vertex 1)

(5%) :
(C) Use Prim’s algorithm to find the minimum cost spanning tree. (10%)

(15%) Consider the following pseudo code for sorting a set of numbers located
between the p’th element and the »’th element of array 4.

MERGE-SORT(4, p, r)
If p<r |
Then g<|(p+r)/2]
MERGE-SORT(4, p, q)
MERGE-SORT(4, g+1,7)
MERGE4, p, q,7)

(A) List the recurrence function for the complexity of MERGE-SORT(4, 1, »)
(10%)
(B) Compute the complexity of MERGE-SORT(4, 1, #) using O-notation (5%)

(10%) We say a finite set is countable if it can be put into a one-to-one
correspondence with N (i.e., the set of non-negative integers). Show that the set of
odd numbers, as shown below, is countable.

eee=7,-5,-3,-1,1,3,5,7, ...
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6. (10%) Show the number of edges of the following undirected graphs:
(A) a complete graph with 7 vertices (5%)
- (B) a connected and acyclic graph with n vertices (5%)

7. (15%) Consider b identical bins,

(A) Suppose you toss # balls. How many b

alls fall in a given bin in average?
(5%) '

(B) How many balls should you toss in average until every bin contains at least
one ball? (10%)




