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L(34%) LA (Multi-Tiers) FEH » FSIRBIETEROOERE (A) Interrupt
Effr > (B) Presentation &7 > (C)Logic 3% » (D)Data 253 » (E) Queue
Ehisy -

2. (3 4) E{HBHA (Equivalence Relation) JAZE MR FHI{AE ML ? (A)
Reflexive » (B)Exclusive - (C)Symmetric » (D)Transitive » (E)Additive

3. (3 43) Syntax analyzer i EyABHRIET ? (A) String » (B)Intermediate Code »
(C)Token + (D)Machine Cade » (E)Loader -

4. (343 A pure procedure (A) does not modify itself » (B) is also known as a
recursive procedure » (C) is sharable » (D) has no goto statement {(E)must
be written in assembly language -

5. (3 43 7F Web Programming # » FEERLLE Client-Side Scripting ? (A) VB
Script » (B)Java Applet » (C)Java Script » (D)ASP.Net » (E)Flash -

6. 3 &) THMEEMNHEE (Polymorphism) ? (A)YOverloading % Jj5 -
(B)Coercion % - (C)Composition % % + (D)Inclusion % % -
(EYParametric &/ -

7. ) FHEFREEREFS OSI protocol (¥ Layer ? (A) Duplex Layer » (B)Data Link
Layer » (C)Fiber Layer - (D)Network Layer + (E)Transport Layer -

8. 3 43) THEMLES Unified Modeling Language (UML) #3fii 4245 15

{Software Behavior) FY Diagram ? (A)Class Diagram » (B)Sequence
Diagram ' {C)Component Diagram » (D)Collaboration Diagrams (E)Use
Case Diagram »

- PR

1. (6 53) BRI Recursion 1 Loop W2 [SHEFIEIARY b -

2.(6 47y {TREREHHEEER (Structured Programming) 7

3.0 )y TEZRWARMM S T (Structured System  Development
Methodology ? EAR1HE, ?

4.7 57) AR SRREER (Data) BIRES (Software) FT# 2 MINIGH
{% .

5. (10 43) Given a doubly linked circular list L with length > 2, let p be a pointer
pointing to a node in the list. Please write a sequence of program codes to
delete the node pointed by p from the list.

6. (10 ﬁ}\) Most of computer systems nowadays use RAID (Redundant Array of
Independent Disk) to improve their reliability and performance of the
storage system. Please describe the terms mirroring RAID and parity
RAID. What are the advantages and disadvantages of mirroring RAID and
parity RAID?
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7. (10 43) Consider a computer system with four resources of the same type that are

shared by three processes, each of process needs at most two resources.
Please prove that the system is deadlock free.

8. (20 43) Design an algorithm to sort three numbers. You should make it to have the

least number of comparisons in the average case. How many comparisons
respectively?

are required in the best, worst and averages cases in your algorithm,
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{(a) There exist many types of data constraints in real-world database applications.
The entity relationship (ER) data model provides some modeling constructs to
represent data constraints (e.g., uniqueness constraint, cardinalities of association
relationships, disjointness and completeness constraimts of specialization
relationships, etc). However, not all of the constraints existing in a real-world
application can be represented in the entity relationship model. Please identify
and elaborate three examples of data constraints that cannot be represented in
the ER model. (15 47)

(b) The ER model can capture more data semantics/constraints than the relational
data model can. Thus, when transforming an ER schema into a relational
schema, some data semantics/constraints represented in the ER schema may

be lost. Please identify two examples to illustrate the semantic lost problem.
(10 77)

. Time-critical services and location-sensitive services represent two major types of

mobile commerce (or m-commerce) applications. An example of time-critical
service is SMS (short message service) based notifications or alerts (e.g., airline
flight schedule changes, stock price alerts) for providing the time-critical value to
users. On the other hand, location-sensitive services rely on the location

information of moving targets for delivering “relevant” and “appropriate” services.

For instance, location-sensitive services can help mobile users locate nearby

restaurants and shops carrying products with certain specifications.

(a) What are the major design focuses of each of these two types of m-commerce
systems? Please explain your answers in details. (12 £+)

(b) Assume that you want to apply a data mining technique to deliver a more

“intelligent” location-sensitive service. Please give an example of an “intelligent™

location-sensitive service. How can a data mining technique be used to support
the example you described in (2)? (13 %7)
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1 15 25 30 25 5 100

RIS B TR (a=.05) ?

2. (154 TERETH , M TREmEn B TIEIR 20 3 -
Hy:u=20
H 1u#20
a FBUBERTTREEEANG - B4 o=4 SEAMIS25 7 a=.05 1
BT« ERBEEAIES 22 (=22 3) I 852 1, s
5§/J\

b, p=22 R #ﬁﬁé’ﬁlﬁ%@’lj‘?

3. (20 43) BRTHVEN] S ANOVARBBE (=05 B UvEEls B -
EH - ANOVA 388 - &35 -

SRR AR B#H CiH
1 50 53 44
2 44 58 39
3 47 63 43
4 51 54 41
BT E 48 57 43
B 2By 10 20.67 15.33

4.(104) %0 %?a%ﬁﬁﬁaﬂﬁﬁﬂ%fiﬁ_ B X =30 X /0 B 06N

= (unblascd estimator ) ©

5. iEEIE T YRR (EEig2a9)
a. —{EFEMEER (random experiment) SELARET—{@ 10 HEEHES |
5”5@%@&% e CICPERMERERRATORIRE -
FRME o FER T A —gER E{JE%% . » HoHEeR
ﬁ?ﬁ@fﬁﬁmﬁ%ﬁﬂfﬁﬁ 7
c. TEEHE » ATHAELET @*@ﬁ%ﬁsﬁ*ﬂﬁfﬂ’ﬂiﬁg*ﬁﬁﬁ  SERERE
FEBE o
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6. In an environmental study of 1072 men,a mutipls regression was calculated to
_show how lung function was related to several factors,including some hazardous

occupations '
ATIRCAP=4500 — 39X, - 90X; — 350X; - 380X, — 180X
(SE) (1.8 (2.2) (46) (53) &L
Where

- AIRCAP=gir capacity {milliliters) that the worker can €Xpire in one second,
X; = age (years) l
X, = amount of current smoking (cigarettes per day)
X3 =1 if subject is a chemical worker, 0 if not
X4=11if subject is a farm worker, 0 if not
Xs=1if subject is a firefighter, 0 if not

A fourth occupation, physician, served as the reference group, and so did not need a
dummy. Assuming these 1072 people were a random sample.
a. Calculate the 95% confidence interval for each coefficient. B

Fill in the brackets for the next 5 questions.

b.  Other things being equal, chemical worker on average have ATRCAP values that
are { ) milliliters lower than physicians. (2 43)

¢.  Other things being equal, chemical workers on average have ATRCAP values that
are ( ) milliliters higher than farmworkers. (2 43)

d.  Other things being equal, on average a man who is 1 year older has an AIRCAP
value that is ( } milliliters lower. (2 43)

e. Other things being equal, on average a man who smokes one pack (20 cigatettes)
day has an ATRCAP value that is ( ) milliliters lower. (2 43)

f.  As far as ATRCAP is concerned, we estimate that smoking one pack a day is
roughly equivalent to aging ( ) years. (2 a9

Based on the results in f, answer the following question.
g- State your reasons that the estimate in f may be biased, G4

7. Answer True or False ; If False, correct it.
. Ifthe alternative hypothesis is two-sided, then the p-value, classical test, and
confidence interval should two-sided too. (5 g
b, To decide whether the probability 7 of a die coming up ace is fair, suppaose we
are testing the hypothesis.(5 43)
Ho:7=1/6 against H, :w<1/6
Then we should use a two-sided test, rejecting Hy when 7 turns out to be large.
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x 1
= -1 wfl g
P(X =x) fq ——T(i'/Z)Z"'I w e w
P(X <x)
0.010 0.025 0.050 0.100 0.900 0.950 0.975 ©.990
r Xi9elr) Xy ()} Xires(r) Xawfr) Ha1lr) Xr%.u.'-(") ch.ou("} Xeai ()
L 0.000 0.001 0.004 0.016 2706 3.841 5.024 6.635
2 0.020 0.051 0.103 0211 4.6035 5.991 7378 9.210
3 0.115 0.216 0.352 0.584 6.251 7.815 9.348 15.34
4 0.297 0.484 0.71% 1064 7779 ©.488 1114 13.28
5 0.554 0.831 1.145 1410 9236 11.07 12.83 15,09
[ 0872 1.237 1.635 2204 10.64 12.59 14.45 16,81
7 1.239 1.690 2167 2.833 12.02 14.07 16.01 18.48
8 1.646 2.180 2.733 3.490 13.36 15.51 17.54 20.09
9 2.088 2.700 3325 4,168 14.68 16.92 19.02 21.67
10 2.558 3.247 3.940 4.865 15.99 18.3% 2048 2321
11 3,053 3816 4.575 5.578 17.28 19.68 21.82 2472
12 3571 4.404 5.226 6.304 18.55 2103 2334 26,22
13 4.107 5.009 5.892 7.042 19.81 2236 2474 27.69
14 4,660 5.629 6.571 7.790 21.06 23.68 26.12 29.14
15 57229 6262 7.261 8.547 2231 2300 27.49 30.58
! F1/2y i1
PF 2 =f Tl + 1) /2)(r fra) "1 2w _ dw
o D/ (n/2)( + now/r)intait

]é)nf:n. Numerator Degrees of Freedom, r,

PF=f | n 1 2 3 4 5 6 7 8 9 10
.95 1 161.4 199.5 215.7 2246 230.2 234.0 236.8 2389 240.5 241.8
0.975 647.79 799.50 B64.16 890.58 921.85 937.11 948,22 956.66 963.28 568.63
0.99 4052 4999.5 5403 5625 5764 5859 5528 5981 6022 6655
0.95 2 18,51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.38 19.40
0.575 3851 39.00 39.17 3925 39.30 3033 3935 39,37 39.39 3940
0.99 98.50 95.00 99.17 99.25 99.30 99.33 59.36 99.57 59.39 99.40
.93 3 10.13 9,55 5.28 9.12 2.01 3.54 889 8.85 8.81 8.7%
0,975 17.44 16.04 1544 15.10 14.88 14,73 14.62 14.54 14.47 14.42
0,99 3412 30.82 29.46 28.71 28.24 2791 27.67 27.49 2135 2723
0.95 4 77 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96
0.975 1222 10.65 9.98 9.60 9.36 9.20 9.07 8.98 8.50 8.84
099 21,20 18.00 16.69 15.98 15.52 1521 14,98 14.80 14.66 14.55
0.95 5 6.61 579 541 519 505 4.95 4.88 4.82, 477 4.74
0.975 10.01 8.43 176 7.39 715 6.98 6.85 6.76 6.68 6.62
0.99 16.26 13.27 12.06 1139 10.97 10.67 10.46 1029 1316 10.05

- 0.95 [ 5.09 5.14 4.76 4.53 4.39 4.28 4.21 4.15 4.10 4.06
05735 8.81 726 6.60 623 5.99 5.82 5.70 5.60 5.52 5.46
0.99 13,75 1092 9.78 8.15 875 8.47 826 8.10 7.98 7.87
0.95 7 5.59 4.74 4.35 4.12 3.97 3.87 379 3.73 3.68 3.64
0.975 B.O7 6.54 5.89 5.52 529 5.12 499 4.90 4.82 4.76
0.99 1225 9.55 8.45 1.85 746 7.19 6.99 6.84 6.72 6,62
0.95 8 532 4.46 4.07 3.84 3.6% 3.58 3.50 3.44 3.39 335
0,975 7.57 606 542 5.05 4.82 4.65 4.53 443 4.36 430
0.59 12.26 B.65 7.59 7.01 6.63 6.37 6.18 6.03 591 5.81
.95 9 512 4.26 3.86 3.63 3.48 3.37 329 3.23 3,18 314
0,975 721 571 5.08 472 448 4.32 4.20 4.10 403 3.95
0.89 10.56 8.02 6,99 6.42 6.06 5.80 5.61 547 535 526
0.95 10 4.96 4.10 371 348 333 322 3.14 3.07 3.02 2.58
0.975 6.94 546 4.83 447 424 4.07 3.95 3.85 378 372
0.9 10.04 7.56 6.55 599 5.64 5.39 5.20 5.06 494 . 4.85
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The Normal Distribution

a0 a2 4
P(Z > 1) =u
P(Z>2)=1-®@@)=P(—2) .

Za 0.00 0.01 0.0z 003 0.04 0.05 n.06 0.07 0.08 0,09
0.0 0.5000 0.45960 L4920 0.4880 0.4840 0.481 04761 04721 0.4681 0.464¢
ol 0.4602 0.4562 04522 0.4483 0.4443 0.4404 04364 0.432% 0.4286 0.424%
02 0.4207 0.4168 0.4129 04090 0.4052 04013 03974 0.3936 0.3897 03859
03 0.3821 0.3783 0.3745 0.3707 0.3669 0.3632 03594 0.3557 03520 0.3483
04 0.3446 0.3409 0.3372 1.3336 0.3300 0.3264 03228 0.3192 0.3156 03121
0.5 0.3085 0.3050 0.3015 0.298F 0.2946 0.2%12 02877 0.2843 02810 02776
06 0.2743 0.2709 0.2676 0.2643 0.2611 0.2578 02346 02514 0.2483 0.2451
07 0.2420 0.2389 0.2358 0.2327 0.2296 0.2266 02236 0.2206 02177 0.2148
08 0.2119 0.2090 02061 0.2033 0.2005 01977 0.i1949 0.1922 0.1894 0.1867
0.9 0.1841 0.1814 0.1788 9.1762 0.1736 61711 0.1685 0.1660 0.1635 0.1611
Lo 0.1587 01562 0.1539 0.1515 0.1492 0.146% 0.1446 0.1423 0.1401 0.1379
i1 6.1357 01335 0.1314 0.1292 0421 0.1251 01230 0.1210 0.1190 0.117%0
L.z {1151 0.£131 01112 0.1093 0.1475 0.1056 01038 01020 0.1003 00985
13 0.0968 0.0951 0.0934 00918 0.0901 00885 00868 0.0853 0.0838 0.0823
E4 | 0.0808 0.0793 0.0778 0.0764 00749 0.0735 00721 0.0708 0.0684 0.0681
L3 0.0668 00655 0.0643 0.0630 0.0618 0,0606 0.0594 0.0582 0.0571 0.0359
1.6 0.6548 0.0537 (10526 0.05t6 0.0505 0.0495 0.0485 00475 0.0465 0.0455
17 00446 0.0436 0.0427 0.0418 0.0409 0.0401 00392 0.0384 0.0375 0.0367
18 (10359 0.0351 00344 0.0336 0.0329 . 00322 00314 0.0307 0.0301 0.0294
19 0.0287 0.0281 0.0274 0.0268 0.0262 0.0236 0.0250 0.0244 0.9239 0.0233
20 0228 00222 00217 0.0212 0.0207 0.0202 0.0197 0.0192 00188 0.0183
zl ﬂ.ﬂl?Q 00174 0.0170 0.0166 0.0162 00158 0.0154 0.0150 0.0146 0.0143
22 0.0139 0.0136 0.0132 0.012% 0.0125 0.0122 0.0119 0.01i6 00113 0.0110
23 0.0107 0.0104 00102 0.0399 0.0096 0.0094 0.0091 0.0089 0.0087 0.0084
24 0.0082 1.0080 0.0078 0.0075 0.0073 0.0071 0.0069 0.0068 0.0066 0.0064
25 0.0062 0.0060 0.6059 0.0057 0.0055 0.0054 0.0052 0.0051 0.0049 0.0048
2.6 00047 0.0045 0.0044 0.0043 0.0041 0.0030 00039 0.0038 0.0037 . 0.0036
2.7 01,0035 0.0034 0.0033 0.0032 0.0031 0.0030 00029 0.0028 0.0027 (.G026
28 0.0026 0.0025 9.0024 0.0023 0,0023 0.0022 0.0021 0.002) 0.0020 9.0019
29 0.0019 (L0018 00018 0.0017 0.0016 0.0016 0.0015 0.0015 0.0014 0.0014
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LG ) EZE (Multi-Tiers) A1 - FRHBERTHAIRESE (A) Interrupt
#42 » (B) Presentation #is - (C)Logic &5} » (D)Data T3 + (E) Queue
ERin -

2. (3 ) EEMR (Squivalence Relation) ZZAME FFHMIEMEE ? (A)
Reflexive » (B)Exclusive » (C)Symmetric - (D)Transitive » (E)Additive o

3. G 1) THEHH LR Operating System %3 Memory HI ik 2 (A)
Accumulator - (B)Paging + (C)Segmentation » (D)Backus Naur Form °
(E)SPOOLING -

4. (347) A pure procedure (A) does not modify itself » (B} is also known as a
recursive procedure » (C) is sharable » (D) has no goto statement » (E)must
be written in assembly language «

5. (3 43) #£ Web Programming # » FEEFEB Y Client-Side Scripting ¥ (A} VB
Script » (BMava Applet » (C)Java Script » (D)ASP.Net » (E)Flash -

6. 3 77) THIEEMRZIP (Polymorphism) ? (A)Overloading % J

. (B)Coercion % J » (C)Composition % J¢ » (D)inclusion % 7
(E)Parametric &7 -
. (3 53) THMLERM Operating System 2FHEYZEIE 2 (A) Processor
(B)Language * (C)Stack + (D)Files » (E)EBCDIC -

8. (3 71) THIHLEEF Unified Modeling Language (UML) #¥3ftsfiesT £
(Software Behavior) 89 Diagram ? (A)Class Diagram - (B)Sequence
Diagram > (C)Component Diagram - (D)Collaboration Diagram + (E)Use
Case Diagram ¢

-~

e

1. (6 5) EREA Light Weight Process (LWP) F[| Heavy Weight Process (HWP) $HR
SRR IR - :

2. (6 3) HEEEAERE(REC (Structured Programming) ?

3. (7 3) MicroSoft 22 B[Ry Win95 B—{E E IEAY Multitasking TESERMR - RIS
Windows 3.0 A8 85— 8 R Multitasking {F2454 > Why ?

4. (7 ) FERBBAESREREEN (Data) BHKEE (Software) I 2 IR FH
{% : A

5. (10 4F) Describe the mechanism used in Gigabit Ethernet for maintaining 802.3
minimum and maximum frame sizes with meaningful cabling distances
and how to solve the problem of low bandwidth utilization issue?

6. (10 43) Describe the five performance criteria used for comparing CPU-scheduling
algorithms.
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7. (10 47) Please trace the following C program and give your answer for the result
retumed by DaVinciCode(3)  in the main program.

" Int DaVinchCode(x)
int x;
{
Return FascinatingStory(x, 5);
}
int FascinatingStory{x, y)
int X, v;
{
if (x ==0) retum v;
else {
return{FascinatingStory(x-1, y} + FascinatingStory(x-1, y));

}

8. (20 43) Pleasc answer the following two questions about critical session problem
in operating system.
. (2) What are the requirements that a correct solution to the critical session
problem must satisfy? _
(b)Design a correct program to solve the critical section problem for two
processes. Please justify that your solution is correct.
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1. (15%)
Consider the following definition about Strange Graph:

A strange graph is a tuple (¥, E, /), where V' is a finite set, £ a set of reflexive and
asymmetric binary relation on ¥, and f V—E an injection (or called one-to-one
function).

In the following, which are strange graphs and which are not? For each non-strange
graph, describe which parts of the above definition are violated.

A,

V={vs, v2, V3, v4}

E={(v1, v2), (v1, vi), (v2, v3), (v3, va)}

i (v1, v2), 1>, va), v (ve, 1), va—>{(vs, vad}

B.

V={v1, v2, v3, va}

E={(v1, 1), (v2, v2), (v3, v3), (v, va)}

F={vi— (v, 1), V2> (v, V2), Vi (v3, va), va=>(va, Va)}

C.

V={v|, v2, V3, V4}

E={(vi, V1), (v2, v2), (v3, v3), (v2, 3}}
=, v, v (ve, ), 3> (va, va)}

D.

V={w1, v, v3, va}

E={(v1, W}, (v2, v3)s (v3, va), (v3, v3)}
F={vi=(v1, i), oo (v, v3), va—>(vs, va)}

E.

V={v, v, v3 }

E={{v1, V1), ("2, v2)s » (3, V3, (v2, 3), (03, v2)}
F vy, v), v (va, va), vai—>(va, v3) }
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2.(20%)

Consider a new rule for evaluating an expression, The new rule regards / and + to
have higher priorities than * and —, and the evaluation of operators of the same
priority will proceed right to left. For example, accordingly to the new rule, the
expression A * B — C~D + E/F will be evaluated as

(A*(B-(C-O+E)/F)

A. What are the results of evaluating the following two expressions using the new
rule? (5%) '

1-2-4+3-4-5%9/3/3
5%2+100-20-70/15

B. Write the pseudo code that outputs the postfix form of an infix expression e. based
on the new rule. Ensure to describe the data structures you use in your algorithm
{15%)

3. (15%)

Write an algorithm to list all the identifiers in a hash table in lexicographical order.
Assume that the hash function # is A(x) = first character of x. For example, #(*a’)=0,
h(*b=1, A(¢)=1, ..., A(*2")=25. In the hash table, identifiers are assumed to consist
of only small English letters, and linear probing Is used.

4. (10%)
A permutation of aset X'is a mapping from X into itself. Let Sn denote the set of
permutations of [#] = {1, 2, ..., n} (n € N}. Prove | Sn|=n!.

5, (10%)

Consider bitwise logic operations, Suppose p, q and x ar¢ 8 bif operands and we have:
qv(pAx)y=00111001, g A (p v x) = 00011001, g A p A x = 00000001, qvpVvx=
10111111, If we know p = 00101001 and q = 00011001, then can we determine x?
Can we determine it uniquely?
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6. (10%)

Let A and B be countable sets and C an uncountable set. In each case show that if
{necessarily) the

mentioned set is countable or not?
(DAUB

(bYANB

{(c)A-B

{d) X (where X c A)

{(eyAuC

HANC

@Aa-C

(h) X (where X o CY

7. (20%)
Recall that N denotes the set of natural numbers, and Z denotes the set of integers.
(a) Define P(n) by

P)=YmeN,m<n=-(3keN,n=mk"k<n)

Concisely, for which numbers in N, is P(n) true?

{b) Rewrite the following in a way that removes all negations (—, #) but remains
equivalent:

Vi, Vi 3k(-3L 4 =ek 1)
(c) Prove ordisprove: Y me Z,3ne Zmz=n.
(d} Prove ordisprove: Ime Z,Vne Zm=n




