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L TESERER R - SSN  EREsm
z=0, _ |
for(i=0;i<=5;i=i+1)
-~ for(G=0;j<i;j=j+1)
z=z+1;
2. EME—EER
int recur (int x) {
 if(x==0)retun 5
else return x * recur (x-1);

ﬁ““??iw recewr(5)Z % HiGRBA 7
E—WsER T ITiE  JREN e E E@%’éﬁ%ﬁ » TR ETEEHY
| WEELE 150 > SEREEEIEEETEE R (E 7
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4. EEREEESITEE afl, IFTENMES 1 a[3,3] BIAIESR 13 2[5, 3] B9

6. R SERLEIEEEEY Waiting Time A BIEZ 4 ?

B 23 55 a6, 2 ERM Y
5. [BEREVIEER (Process), A, B, C, D, H5ERATER CPU BN IR 6, 4, 2,
1. EERST—EREFN CPU RERIE4ER 2 » BRI Round-Robin
Scheduling B /524K A, B, C, D ZIEFREFTHNE - SBREETERFL
Turnaround Time 53 BIE%4> 7
Process Name Turnaround time
A
B
C
D

Process Name Waiting time
A .

B
C
D

7. {BER%—~ Computer i Address Bus i‘#ﬁﬁ 32 FE(TEER » SERTR R T
DUz S 7
8. F%lBASICEBR T K=I+] HHITL IR ?
10 FORI=1TO 10STEP 2
20 FORJ=15TO 0 STEP -3
30 K=1+]J |
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REE (30%)

L - DIM—E BB EE T ERE? (A) BF&EE (B) 2XHE (C) 8
BiEiE (D) BiERE

2. FEMAMMCEER XZHYZE T FIFMEEERAEE ? (A) XYZHX'YZHXYZ' (B)
XYZAXYZHX'YZ (C) XY'Z+XY'Z+XYZ (D) X'Y'Z+XYZ+X'YZ

3. CPU AM{EaHi tiE sl E e LR » AR s—E
machine cycle » TR R T4 B VU(EIPEER » S8R9 TS U205 machine cycle 14T
IEFFEIEREHSE 7 (A) SN — R — 2T —5E (B) RN — s — T — B E

- (C) T - — B (D) 3T — B — =

4. TISGRATERIRE (A) RiEER—Compiler— BEIER (B) &
—Assembler—H2R7EE (C) m[‘%&f‘ézﬁlnterpreter-%%%%%n:‘és (D) =MEEES
—Compiler—#sasa =,

5. THIMERERTLREST RAEERREZ NIRRT (A) BITHE (B) &
iEE (C) EREs (D) BisE

6. BEESEEAGT  FETHEIERERTHS (1) 28T EE (2) —»*—’é’él
& (3) ETER (4) 28T ERSE TEH - SRR IRIEE - BailEN -
EiRe (B0 AR~ R - 25 B EREEE EZi’SﬂLnﬂ{—r%ﬂfﬁ‘W“ 5B (A)
ZET{EE (B) ¥ TR (C) BIAR (D) 2ETEETIPETER -

7. THEHEEERNACHTETR ? (1) TR AR e ERREs
B (2) 7F (paging) BEESCERBIVHET—IESE 3) BEECEEBNVERREN
B SHEFHTM A ERERRIEE(4) P ERSICHELELOEFERANES -

(A) 124 (B) 12 (C) 13 (D) 24 '

8. TIIBREERMITFCRMERIERE ? (A) 2B (segmentation) HEEHEL SR
GRERAEREF (fragmentation) (B) 4 (paging) FH—HEE NG 2 tE
B(C)EEEC B ABAYBIITT 3 A A BDRF (real-time ) {EZE 245 (D )EIFEE fE ( dynamic
linking) RARFERESEATIF » HEIEERMER -

9. TIHTETREREMERFEN? (A) EREHEFIGEER - TRIEK
FE%%E‘E (B) *E%fﬁlﬁ%dﬁﬂﬁfﬁyéﬂﬁ (C) FEESHRMEE R

(D) FEHRERMEITR—3 -

10. BREEZME—EEFREEE  DTHERRNEEEEHEN (A) EEE
TR (B) &R (C) B ABEER (D) EBMEXRTE

e EE 30%

1. fEHERRR2EETF f‘.f DDOS & ?

2. FMAIF] Y Working Set FYER:2 3R gLk Thrashing FYRIRE 7

3. EWfiEFE NAT (Network Address Translation) BYTHEERIE(EEE ?

“‘ﬁl

=i =
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4. a%—{E Binary Tree BLI—HERETZREERE » NADBIR 1,2,3,4,5,6,7 - SHEHstS

- X BinaryTree fT{f{#Y Preorder Traverse, Inorder Traverse J& post-order Traverse 12 i&
RARIZE? A
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2 AT\ G SRR R i) ? SRS A SRR REE RSN
ERasEEEA R - (3096)

0. SEEAEAEE, » ANERAEN IR ETHE 7 A AEREEERES 7 (20%)

Oy

3. {AEEE#%%E (Complementary Asset) ? EEEMENETFRMERAEE
4 B SR R TR IRR © BB E—EPIRERAAL - (25%)

4 FEftpEpEE T BREFUEERE BT ENAEIRE (1) E FE( Quick
Response, QR ) : (2) HE#E (Continuous Replenishment, CR); (3) (HERE
E7ZE (Vender Managed Inventory, VMI) » S5 RIERBAZ « (259%)
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T

B @RI F[EEAEALHETA]

o

V

>m)
Ei

>mj

FRERREEEE BRAARMR - THABARENHLPHMBEM -

o 01 0.025 | 0.05
Za 2.33 1.96 | 1.645
7,(11) 3.11 2.59 2.20
1,(14) 298 2.1 2.14
1,(25) 279  2.38 2.06
t,(27) 277 237 2.05
720 6.63 5.02 3.84
22(2) 9.21 7.38 5.99
223 | 1134 | 935 | 781
224 13.28 | 11.14 | 9.49
F,(1411) | 4.29 3.36 2.74
F,(1114) | 3.86 3.09 2.57

Note: a=P(z>z,)

BlIABEZAXRALHRES
A particular brand of candy comes in four different colors. Let 4; = {orange}, 4, = {green}, 4;
= {yellow}, 4, = {brown}. Let p; equal the probability that the color of a piece of candy
selected at random belongs to 4;, i =1, 2, 3, 4. Given the significance level 0.05, test the null

1.

2.

hypothesis

Hy:p =02, p,=03, p,=04, p,=0.1

using a random sample of 7 = 620 pieces of candy whose colors yield the respective frequencies
115, 192, 226, and 87. Which of the following is correct? (5 43)

A) The test statistics is 12.8790, Hy can not be rejected.

B) The p-value is less than 0.05, Hy is rejected.
C) The degrees of freedom are 4.

D) To test Hy, we can use z-test.

E) None of the above.

Regression models

a. Ifa categorical independent variable contains 3 categories, then how many dummy
variable(s) will be needed to uniquely represent these categories? (5 43)
A) 1 B)2 C)3

D)4

E)5

b. Aninteraction term in a multiple regression model may be used when (5 43)

A) the coefficient of determination is small

B) there is a curvilinear relationship between the dependent and independent variables.
C) neither one of 2 independent variables contribute significantly to the regression model.
D) the relationship between X; and Y changes for differing values of X.

E) one of 2 independent variables is categorical.
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3. Independent random samples of the heights of adult males and females yielded the following

results:

Males: n=15, x=173 cm, s, =5cm;
Females: m =12, y =162 cm, 5, =6cm.

a. A95% confidence interval for o2/a? is

A) (0.2534, 1.7847)
D) (0.3041, 2.1417)
b. Assume o’ =0, . The pooled varianceis (5 43)

A)29.84
D) 4.476

A) (-2.0009, 24.0009)
D) (-16.1198, -5.8802)  E) (5.9647, 16.0353)

B) (0.2480, 2.575)
E) (0.8333, 8.3333)

B) 61
E) 5.0353

c. A95% confidence interval for u, —p, is __
B) (5.8802, 16.1198) C) (8.6209, 13.3805)

53

C) (0.2067, 2.1458)

C) 5.1993

(53

4. On average, one telephone call comes in every 30 seconds. It is known that the number of

telephone calls follows the Poisson distribution.
a. The probability that no more than 2 telephone calls in 4 minutes is
D) 0.98625

A) 0.67668 B) 0.23810 C) 0.01375
b. The mean and variance, (|, o are (54
A) (30, 60) B) (4, 4) C) (4, 16)

EOAMEE S ARAAHEA

S
E) 0.76190

D) (8, 64)

E) (8,8)

5. Given a randomized two-factor experiment, there are three treatments of factor A and five

treatments of factor B. For each cell of the experiment, there are three repetitions. The ANOVA

summary table is listed below.

Source Degrees of Sum of Mean Square F p-value
Freedom Squares (variance)
Factor A 2 4 60 ® 0.1079
Factor B (1) 540 @) 5.4 0.0021
Interaction (2) 5) 30 (10) 0.3212
Error 3) (6) ®)
Total 44 1650

a. Fill in all the missing results. (A/NEBERE @ FFRKBEFRIEFEEXRS LEE) (104)
b. At the 0.05 level of significance, is there evidence of a difference among the three treatments of
factor A? Is there evidence of a difference among the treatments of factor B? Is there evidence

of an interaction effect between factors A and B? (5 43+)
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6. Three courses are offered to people of a company. Each person can take only one course and the
courses are open to people from other company as well. Given the following data,
a. What is the probability of people from other company? (5)
b. Randomly choose a person and find that he(she) is from other company. What is the
probability that he(she) takes course III? (5 43+)

Course | Number of people | Percentage from other company
I 40 15%
I 50 8%
I 60 25%

7. A random variable X follows the normal distribution with mean 200 and standard deviation 25.
The inspection rule of X is to reject the product if the sample mean is greater than 210.

a. Write down the null and alternative hypothesis. (5 43°)

b. Ifarandom sample of size 25 is selected, compute the probability of type I error using the
above decision rule. (5 43)

c. Ifthe real mean of X is 215 and the standard deviation is 25, compute the probability of
type 11 error using the same decision rule and sample size. (5 73°)

d. If the sample size is 10, will the probability of type I error increase, decrease, or stay the
same as compared to (b)? Will the probability of type II error increase, decrease, or stay the

same as compared to (¢)? (5 473)

8. Random variable X has the following probability density function
fix) = (x-1)/8, 4<x<6

a. Find the cumulative distribution function. (5 43)
b. Find P(X>5.5 | X>5). (5 4)
¢. Find P(X=135.5). (5 47)
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BEIEE (40%)
L. —FEE’JE‘EE%J#EXEP AR z PMERBRRM?

z=0; .

fori=0;i<=5;i=i+1)

for (G=0;j <i;j=j+1)
| z=z+1;

2. ETE—SCEEER

int recur (int x) { .

if (x==0) return 5
 else return x * recur (x-1);

} S

AR T reewr(B)Z % - HIERBM?
3. EEE—REETIoH - RED - E&Wﬁﬁ’éﬁﬁrﬁ%ﬁﬁﬁﬁg’éﬁ% > EPIERETRERY

FEELR 150 - SERTESEEEEAME ©
4. EREEAERESITTR o[ L, 1IFERIAIESRS 1 a[3, 3] EI’J{_L%% 13> a[5, 3] HYfi

.%ﬁj 23 > 551 a[6, 2JAUNIB R ?
5. {EREIE{ERE R (Process), A, B, C, D, ,\S'Eﬂﬁﬁ =89 CPU BffE4BIE 6, 4, 2,

1. BEERSIT—ERFFE0 CPU REAI4ERE 2 » H#RF Round-Robin

Scheduling BY5ZEIE A, B, C, D ZIEFAETHE - SALEIERSELY

Turnaround Time vapilly oo g e
Process Name Turnaround time
A
B
C
D -~ -
rn e PHMEREFFHY Waiting Time 351224 7

u||

6. AL

m

Process Name Waiting time
A

B
C
D

7. BRI Computer By Address Bus ?#Eﬁ 32 ﬂrhﬁk‘f% RSB K AT
DUEStRyZERRS A 7
8. F%BASIC 2= K=1+] @#T %% 2
I10FORI=1TO 10 STEP2
20 FORJ=15TO 0 STEP -3
30 K=I+J
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HEEE (30%)

EITH—Soram e R S EBRE Y (A) BIFEHE (B) 230 () &
Eite (D) PR '

ERITREE R X Z Y Z T FIBEEE BHAIBE? (A) XYZHXYZHXYZ (B)

X’YZ+XYZ'+X’YZ (C) XY'ZHX'Y'Z+XYZ (D) XY'Z+XYZ+X'YZ'
CPU Mg A e e BB S —Fe SRR » (B e S —(E .
machine cycle « TR AT 43 B TU{ERE EY » $570 TH (&2 BT machine cycle $h7T
IEFFRUEREREE ? (A) BEN—FERE— 3T —HE (B) HEN—fZE— 97T — =5
(C) RS —${T—EN—EE (D) HEl—$T—EE— 5
THREIATERERE (A) AR —Compiler— BEIRES, (B) MHATES
—Assembler—#E55E S (C) BHEEES —nterpreter—#255E= (D) SKES
—>Comp11er—>1%ﬁ§m =

THTETRRALRERT - SHEENERIEET (A) BTE (B) 8

TR (C) EipiEs (D) BuEE

BREERMLT - KBRS EEERTAR | (1) 28 TER (2) £#T
i (3) ETMER (4) 2ETERTSE TEE - BORRRRE  SHER
BiRE (B4 B - ik - iR ) HERERE H BREAEamERES (A)
=RTEE (B) PETER (C) ETEE (D) 22 THGNPLETES -
TIERESTERNAMTEER ? (1) TEAGERSAERIIEEES
B (2) 2H (paging) BEFTEBNEFT—ESE (3) BiEURENFLEER
ETEE SRTEFRITM A SR ERAARE (4) S EREEHEES EERNESE -
(A) 124 (B) 12 (C) 13 (D) 24 .

TIIRRRESRRIRAISRITERIERE ? (A) 538 (segmentation) B HETIEES
ZIERSNEEF (fragmentation) (B) 43H (paging) "FH—EEHEA/NS 2 #935
81 C )R FEC BB AO BT FA BT (real-time ) {EE2 45D ) BHE S ( dynamic
linking) EfmeRas 2 2 BV TIE - ER/EREAMIER -
TIHTETREABRERRAIEN ? (A) ERERAIEIVEER - FEEYR

‘ FE%&‘E (B) REZEFEAEFARZIENE (C) BER SRR R

(D) FEEREHMT—3 -
BRFERER—ERFREEE - DTHERR ML EREERN (A) B
&R (B) @E&ER (C) ﬁﬂjbﬂ)\@:ﬁ%ﬁﬁ (D) FCREREREE

FHERE - 30%

woN e

TR 2R (TSR DDOS & ?
WA FE Working Set FYER& AR AELR Thrashing F[5EE ?
/T2 NAT (Network Address Translation) E’S}D’Jﬁﬁ&%{’ﬁ}?@ ?
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4. =%—{F Binary Tree A —HEREFIREETT » WAABIE 1,2,3,4,5,6,7 « fHas gt
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1. (10%) Consider the design of a program for reporting the voting survey (=
%) in a city. We wish to categorize the whole population into the following five
groups: (i) Age 29 and under, (ii) Age between 30 to 39, (iii) Age between 40 to
49, (iv) Age between 50 to 59, and (v) Age 60 and above. For each group, we
further divide the people into Male and Female subgroups. Suppose, for this
election, we have four candidates, Alex, Bob, Carol, and Dennis. Please answer
the following questions:

(A) (5%) You are asked to use a table to show the voting survey results. Please
draw a table to illustrate how to report the results of voting survey.

(B) (5%) Your program needs to be able to (1) add one vote to any entry in the
table, and (2) given a [age, sex] group, report the total number of votes for
any candidate, and (3) given a candidate, report the total number of votes
for this candidate. Which of the following data structures is the best for this
program: (a) stack, (b) queue, (c) array, or (d) tree? Justify your answer.

(Note that: no justification, no points.)

2. (20%) Consider the following program.

int Rec(double n)
{
If (n <= 1) return(1);
Else return(Rec(n-1) + Rec(n-2));
}
(A) (5%) What is the value of Rec(5)?
(B) (5%) Formulize Rec(n) for any n.
(C) (10%) Derive the time complexity of Rec(n).

3. (20%) Given a list of input data: 15, 12,9, 22, 18, 43, 2, and 38.
(A) (10%) Construct a heap so that it can output the data in descending order.
(B) (10%) Show the heap after the first deletion.

4. (10%) Suppose the node structure of a binary tree is (Llink, Data, Rlink) in which
L-child and R-child are links pointing to the left and right sub-trees of a node
respectively. Write an algorithm to determine whether two binary trees, T; and T,

are identical.

5. (15%) Write a search algorithm to count the number of leaf nodes in a binary tree.

6. (25%)
(a) (5%) What is breadth-first-search (BFS)? List the visiting order of the nodes in
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Figure 1, if BFS is initiated from the root node 1.

(b) (5%) What is depth-first-search (DFS)? List the visiting order of the nodes in
Figure 1, if DFS is initiated from the root node 1.

(¢) (15%) Write a search algorithm to count the number of in-degree and out-degree

of each node in a directed graph. -

Figure 1






