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1. (single choice) Given a list of input data: 15, 12, 9, 22, 18, 43, 2, and 38. A binary
search tree is constructed based on the above input. Using binary search, how many
comparisons you need to get the answer when searching for 387 (A)2 (B)3 (C)
4 (D)5 (E)None of the above.

2. (s1ngle choice) Which of the following data structures is suitable for handling
recursive calls? (A) tree  (B) queue (C) array (D) stack.

3. (single choice) An mxm matrix denotes the social relationship among m persons.
John is one of them. We can find John’s friends from the matrix. A group of persons
is in the same social circle if they all know each other. For example, John knows
three persons, A, B, and C. The group, John, A, B, and C, is in the same social
circle because they all know each other What is the time complexity of finding
John’s social circle? (A) O(m) (B) O(m?) (C) O@m’) (D) None of the above.

4. (single choice) Which of the following statements is NOT true?
(A) Multiprogramming means that more than one program are ready to be executed
at the same time.
(B) Multiprogramming can improve CPU utilization.
(C) Multiprocessing means that more than one processor can execute programs in

parallel.
(D) Multiprocessing is able to reduce the CPU time for each process.

5. (single choice) Which of the following /O device is not “interrupt” based? (A)
Keyboard (B) Monitor Display (C) Ethernet LAN card (D) None of the above.

6. (single choice) What is the syntax of creating a database table?
(A) OPEN DATABASE [ table name ] ( ...... )
(B) CREATE TABLE [ database_name ] ( ...... )
(C) OPEN TABLE [ database name ] (...... )
(D) CREATE DATABASE [ table name] ( ...... )

7. (single choice) Given a list, do the following: (Step 1) Find an element S from the
list. Split the list into two and exchange elements such that all the elements in the
first one are smaller than or equal to S and those in the second one are greater than S.
(Step 2) Repeat step 1 until the given list is sorted. What kind of sort is it?
(A) Merge sort .
(B) Index sort
(C) Quick sort
(D) Insertion sort

8.  (multiple choices) Which of the following statements is/are true?.
(A) In term of connection overhead, UDP has less overhead than TCP.
(B) For large amount of data transmission, UDP is more efficient than TCP.
(C) In an unreliable network, such as wireless network, TCP still can provide
reliable transmission.
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(D) None of the above is true.

(multiple choices) Which of the following statements is/are true?

(A) In a LAN (Local Area Network) environment, message is sent in broadcast mode,
but only those nodes that have been addressed in the message will receive it.

(B) ARP (Address Resolution Protocol) is used to resolve the mapping between IP
address and host name.

(C) CSMA (Carrier-Sense Multiple Access) is a transmission technique used in data
link layer. '

(D) None of the above is true.

(multiple choices) Which of the following statements is/are true?

(A) In relational database, each table is indexed by a key.

(B) E-R model (Entity-Relationship Model) is a data abstract representation often
used to design database.

(C) E-R model is used to avoid data redundancy

(D) None of the above is true.

(multiple choices) Which of the following statements is/are true?

(A) Cache is often used to speed up memory access time.

(B) Web proxy is an extension of cache concept used to speed up web browsing.

(C) Gateway connecting two networks is an extension of cache concept used to
speed up network connection.

(D) None of the above is true.

(multiple choices) Which of the following statements is/are true?

(A) Client-server model is a communication approach where a server is always on
waiting for client’s requests.

(B) (P2P) Peer-to-peer model is a communication approach where each peer can be a
server or a client.

(C) Socket can be used to implement P2P or client-server communication.

(D) None of the above is true.

(multiple choices) Which of the following terms are belonged to Web Service?
(A)UDDI (B)CDMA  (C)WSDL  (D)SOAP

(5%) Consider the design of a program for reporting the voting survey (= K 3f)

in a city. We wish to categorize the whole population into the following five groups:

(1) Age 19 and under, (i) Age between 20 to 29, (iii) Age between 30 to 39, (iv) Age

between 40 to 49, and (v) Age 50 and above. For each group, we further divide the

people into Male and Female subgroups. We have four candidates, Alex, Bob, Carol,

and Dennis, in this election. Please answer the following questions:

(A) 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) Your program needs to be able to (1) add a new candidate to 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,

=
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(c) array, or (d) tree? Justify your answer. (Note that: no justification, no points.)
. (5%) FFEH a+b*c/d-e FFH postfix o

(5%) 5546 1,2-3:4>556> 789 EHEDFBEA 3X3 AN (WTE)
FET - 55 - PEAN=EREITEREES -

. (10%) EREEZMER ESEAMAREI BN Z— -
(A) SHEEERSHEER AT R ERBE S5 (Software Architecture)?
(B) S5EEMEHIERAH{EERE Architecture Framework(AF)?

. (10%) TEFHE—FEMRiver) » BETH LIRS A ELA B BERI (R - A
A BEBERG - HEEKAREEIRY C BRRRSEHI/KTR - FRERI BB - BEt ACHIR A K
% C BT RRBEE - CB i3k C B2 B BRUE#RERTE - RIBR=#MILET AC + CB
HYBRTE) -

CE:

River
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(A) SEREELAMAEH C BhE - #1IHL AC + CB HUBRTZIG R B
(B) 5 Prove {REHIAY C Bii & HE AC + CB WIESTZBTHY -
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How you manage information determines whether you win or lose.
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HEEHREEER 7 FHikiRE—HEEH MA—FEERORER T ARE R ?

3. BEELL TR R -
(1) {IsERET=C&FE (Relational Database) ? (5%)
(2) SHFIEBER(RE (Entity-Relationship Diagram) RFERE S - 518 ~ B T ZRAHIRIR -
(5%)
(3) EEeE TR ELATROL - FTEMRSR - T « BH& A - fi5ef - BEFESE - BT -

e ERSRE AR  WAAE - B (TEETHEBSNEE) - (10%)

4. G NI IEERIRERHIL - | |
Over the last two decades, information systems (IS) research has primarily focused on people’s conscious
(intentional) behavior when trying to explain and predict IS usage; Consequently, almost no research has
investigated the potential importance of subconscious (automatic) behaviors, also knowh as habits. This study
represents a first step toward validating the idea that one can add explanatory power to a behavioral model such
as Ajzen’s [1985] theory of planned behavior (TPB) by including the habit construct. We conducted a two-stage
questionnaire-based survey involving two different groups of students who had access to a sophisticated'
internet-based I'communication tool (IBCT). These data were used to test a behavioral model integrating
theoretical constructs of TPB and a relevant subset of Triandis’ [1980] behavioral framework. Our findings
highlight the importance of considering both conscious (intentions) and subconscious (habits) factors in
explaining usége behavior. Furthermore, We share our observations about antecedents of IBCT usage in the

educational context. Implications for practice and research are discussed.

HEE M., Limayem, S. G. Hirt, Force of habit and information systems usage: Theory and initial validation, Journal
of the Association for Information Systems 4 (1) (2003) 65-97.
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9. The following descriptions discuss statistical inferences about the population standard deviation (o).

" First of all, the point estimator for o is the sample standard deviation, s, which is (1) biased. unbiased and
has a complicated sampling distribution. Nonetheless, we can perform the inferences about o by taking a
large sample of data. It is known that when n is large, the estimator s will approximately follow the normal
distribution with mean = o, and variance = 6°/2(n-1). We then consider the hypothesis test about ¢ in the
large sample case. If we feel that the current ¢ would be smaller than o obtained from past expeﬁence, we
should set up the hypotheses as (2). The test statistic is (3) with the form (4) under Hy. With the significant

level a specified, we eventually obtain the critical region as (5).

dHA (58 =0%)
10. A candy maker produces mints that have a label weight of 21.4 grams. For quality assurance, n=16 mints

were selected at random from the Wednesday morming shift, resulting in the statistics x =21.9 grams and s,
=0.21. On Wednesday afternoon m =13 mints were selected at random, yielding y =21.5 and s, = 0.32

(1) Find the margin of sampling error in terms of the ratio (é /0) at the 90% confidence level.

(2) Find the mean of the data as if both samples were pooled together to form a single sample.

(3) Find the standard deviation of the data as if both samples were pooled together to form a single sample.

(4) Use the results in (2) and (3) to test whether the average weight of mints is larger than what was
claimed (a=0.05).
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11. Firms in fields with rapidly changing technologies often wish to measure themselves versus the competition.

By doing so, they can judge whether they are ahead or behind in technological capabilities. A typical
measure is to use patent citations. Within each patent document, an inventor must cite previous patents
whose technology is incorporated into the new invention. Really valuable patents will probably be cited a
lot by later patents. Patents with no value will be forgotten and will not be cited by later patents. Thus, if a

company can determine the number of cites to its patents by following patents, and whether this number is

above average or below average, it will have some idea of the technological worth of its patent portfolio.

The following data show sampling results from 8 U.S. firms, 8 Japanese firms, and 8 Germany firms where

all firms are on the top 1000 patenting organizations in the U.S. Definitions of the terminology are as

follows

e Number of Patents: raw patent count.

o Current Impact Index (CII): indexed citation rating, >1 indicates a company's patents are cited more
frequently than dverage, <1 indicates less frequently.

e Technology Strength: number of patents x CII

Technology Strength (in thousands)

U.S. 7.3 8.2 4.3 8.0 7.3 6.6 4.5 9.3 5.2
Japan 8.8 4.8 5.1 8.5 7.4 3.1 7.6 5.6 42
German 5.6 6.5 3.8 4.1 52 4.5 3.3 2.0 2.5

(1) Why is number of patents alone not used to measure the technology strength?

(2) Is the mean technology strength among the three countries significantly different or not (c=0.1)?

(3) Check the normality of technology strength among the U.S. firms.

(4) If you represent a firm like IBM whose Technology Strength is 7.1, describe how you evaluate your
patent standing if its pure competitions are U.S. firms.
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Table 1: The F Distribution
Cumulative Probabilities = 0.9
Numerator Degree of Freedom

SR

E;nomator 708 9 10 1 1 13 14 15 16
6 3.055 3.014 2.983 2.958 2.937 2920 2.905 2.892 2.881 2.871 2.863
7 2.827 2785 2.752 2.7125 2.703 2.684 2.668 2.654 2.643 2.632 2.623
8 2.668 2.624 2.589 2.561 2.538 2.519 2502 2.488 2.475 2.464 2455
9 2.551 2505 2.469 2440 2416 2.396 2379 2364 2.351 2340 2.329
10 2461 2414 2377 2347 2323 2302 2.284 2269 2255 2244 2.233
11 2380 2342 2304 2274 2248 2227 2209 2.193 2179 2.167 2.156
12 2,331 2.283 2245 2214 2.188 2.166 2.147 2.131 2.117 2.105 2.094
13 2.283 2234 2.195 2.164 2.138 2.116 2.097 2.080 2.066 2.053 2.042
14 2.243 2193 2.154 2.122 2.095 2.073 2.054 2.037 2.022 2.010 1.998
15 2208 2.158 2.119 2.086 2.059 2.037 2.017 2.000 1.985 1.972 1.961
16 2.178 2.128 2.088 2.055 2.028 2.005 1.985 1.968 1.953 1.940 1.928

Cumulative Probabilities = 0.95
Numerator Degree of Freedom

E?Oﬁunator 6 7 8 9 10 11 12 13 14 15 16
6 4284 4207 4147 4099 4060 4.027 4.000 3.976 3.956 3.938 3.922
7 3.866 3.787 3.726 3.677 3.637 3.603 3.575 3.550 3.529 3511 3.494
8 3.581 3.500 3.438 3.388 3.347 3.313 3284 3.259 3.237 3.218 3.202
9 3.374 3.293 3.230 3.179 3.137 3.102 3.073 3.048 3.025 3.006 2.989
10 3.217 3.135 3.072 3.020 2978 2.943 2913 2.887 2.865 2.845 2.828
11 3.095 3.012 2.948 2.806 2.854 2.818 2788 2.761 2.739 2719 2.701
12 2996 2913 2.849 2.796 2.753 2.717 2.687 2.660 2.637 2617 2.599
13 2915 2832 2767 2714 2671 2.635 2604 2.577 2.554 2533 2515
14 2.848 2764 2.699 2646 2.602 2.565 2534 2507 2484 2463 2.445
15 2790 2.707 2.641 2.588 2.544 2507 2475 2.448 2424 2403 2.385
16 2.741 2.657 2591 2.538 2494 2456 2425 2.397 2373 2352 2.333

Table 2: The Normal Distribution
Cumulative Probabilities
0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 - 0.95
0.126 0.253 0.385 | 0524 0.674 0.842 1.036 1.282 1.645
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(single choice) Given a list of input data: 15, 12, 9, 22, 18, 43, 2, and 38. A binary
search tree is constructed based on the above input. Using binary search, how many
comparisons you need to get the answer when searching for 387 (A) 2 B3 ©
4 (D)5 (E)None of the above.

(single choice) Which of the following data structures is suitable for handling
recursive calls? (A) tree  (B) queue (C) array (D) stack.

(single choice) An msm matrix denotes the social relationship among m persons.
John is one of them. We can find John’s friends from the matrix. A group of persons
is in the same social circle if they all know each other. For example, John knows
three persons, A, B, and C. The group, John, A, B, and C, is in the same social
circle because they all know each other. What is the time complexity of finding
John’s social circle? (A) O(m) (B) O(m?) (C) O’ (D) None of the above.

(single choice) Which of the following statements is NOT true?

(A) Multiprogramming means that more than one program are ready to be executed

at the same time.

(B) Multiprogramming can improve CPU utilization. :

(C) Multiprocessing means that more than one processor can execute programs in
parallel. '

(D) Multiprocessing is able to reduce the CPU time for each process.

(single choice) Which of the following /0 device is not “interrupt” based? (A)
Keyboard (B) Monitor Display (C) Ethernet LAN card (D) None of the above.

(single choice) What is the syntax of creating a database table?
(A) OPEN DATABASE [ table name ] (...... )

(B) CREATE TABLE [ database_name ] ( ...... )

(C) OPEN TABLE [ database_name ] (....... )

(D) CREATE DATABASE [ table name](......)

(single choice) Given a list, do the following: (Step 1) Find an element S from the

- list. Split the list into two and exchange elements such that all the elements in the

first one are smaller than or equal to S and those in the second one are greater than S.
(Step 2) Repeat step 1 until the given list is sorted. What kind of sort is it?

(A) Merge sort

(B) Index sort

(C) Quick sort

(D) Insertion sort

(multiple choices) Which of the following statements is/are true?

(A) In term of connection overhead, UDP has less overhead than TCP.

(B) For large amount of data transmission, UDP is more efficient than TCP.

(C)In an unreliable network, such as wireless network, TCP still can provide
-reliable transmission.
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(D) None of the above is true.

9. (multlple choices) Which of the following statements is/are true?

(A) In a LAN (Local Area Network) environment, message is sent in broadcast mode,
but only those nodes that have been addressed in the message will receive it.

(B) ARP (Address Resolution Protocol) is used to resolve the mapping between IP
address and host name. '

(C) CSMA (Carrier-Sense Multiple Access) is a transmission technique used in data
link layer. ‘

(D) None of the above is true.

10. (multiple choices) Which of the following statements is/are true?
(A) In relational database, each table is indexed by a key.
(B) E-R model (Entity-Relationship Model) is a data abstract representation often
used to design database.
(C) E-R model is used to avoid data redundancy.
(D) None of the above is true. '

11. (multiple choices) Which of the following statements is/are true?
(A) Cache is often used to speed up memory access time.
(B) Web proxy is an extension of cache concept used to speed up web browsing.
(C) Gateway connecting two networks is an extension of cache concept used to
speed up network connection.
(D) None of the above is true.

12. (multiple choices) Which of the following statements is/are true?
(A) Client-server model is a communication approach where a server is always on
waiting for client’s requests.
(B) (P2P) Peer-to-peer model is a communication approach where each peer can be a
- server or a client.
(C) Socket can be used to implement P2P or chent—server communication.
(D) None of the above is true.

13. (multiple choices) Which of the following terms are belonged to- Web Service?
(A)UDDI (B)CDMA  (C)WSDL (D) SOAP

FEFIRE

14, (5%) Cons1der the design of a program for reportmg the voting survey (R REf)
- in a city. We wish to categorize the whole population into the following five groups:
(i) Age 19 and under, (ii) Age between 20 to 29, (iii) Age between 30 to 39, (iv) Age
between 40 to 49, and (v) Age 50 and above. For each group, we further divide the
people into Male and Female subgroups. We have four candidates, Alex, Bob, Carol,

and Dennis, in this election. Please answer the following questions:
(A) 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) Your program needs to be able to (1) add a new candidate to 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,

Sm|
i
>mj
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18.

(c) array, or (d) tree? Justify your answer. (Note that: no justification, no points.)
(5%) FHEH a+tb*c/d—e HTFHY postfix o

(5%) 75 1°2°3:4>5-6-7>89 LEHEAFHEA 3X3 RN (WTHE) -
EEAT - 7 - RIEARN = A8 E R IRETEE -

(10%) EREEPEBRESEAMHAZHEIEMZ—
(A) FEEREHEERER (F R R BE Lk (Software Architecture)?
(B) FEEIREHIEREA{EEZ Architecture Framework(AF)?

(10%) TEFH—FI(River) - BEMHLEEERERE A 2060 B BERREMES - =0
A RiBIE » SEEKIBESIEY C BhREEM/k: » ARSI B2 - B3 AC RE A B

2 C RAVEMRIEE » CB ik C 253 B EEE’JE%?:E%E HFR=MSET AC + CB

B -
CE

River

AEE
(A) FBRIEAAEH C BLEE » A1 AC + CB HURSTRIG S Bas e
(B) i Prove {REHIY C BEER 2@ EE AC + CB HUISFEEITH -
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1. (10%) Order the following functions by growth rate (in non-decreasing order):
n,n'?, n*,nlogn,nlog(logn),n(logn)*, nlog(n?), 2/a, 2" 2"%, 100, n’,
1.2"

2. (I5%)FEAE THREFEMAE ? 5341 » 55O ERYrunning time

complexity °

1 forj € 2 to length[A]

2 dokey € A[j]

3 1i€j-1

4 whilei> 0 and A[i] > key

5 do A[i+1] € A[i]

6 i€i-1

7  A[i+1] € key

3. (15%) Let X[1..n] and Y [1..n] be two arrays, each containing » numbers already

in sorted order. Give an O(lg n)-time algorithm to find the median of all 2
elements in arrays X and Y. »

4. (15%) A d-ary heap is like a binary heap, but (with one possible exception)
- each non-leaf node has d children instead of 2 children.

(a) How would you represent a d-ary heap in an array?
(b) What is the height of a d-ary heap of » elements in terms of » and d?

(c) Assume the heap operations are only BUILD-HEAP, EXTRACT-MAX,
HEAP-INSERT. Now Dr. D claimed that 3-ary heaps are better (faster) than
binary heaps because they need less comparison. Check whether the claim is

right or wrong and explain your answer.

5. (15%) Write a method called transpose that performs a matrix transpose in the
‘SListNode class below. The input parameter mx is an array of singly-linked lists,
each represehting arow of a matrix. (i.e. mx is a two dimensional array, except
it’s an array of lists instead of an array of arrays). The inpuf parameter columns
is the length of every linked list (no error checking required). Your job is to

. return an array of singly-linked lists, each representing a column of the same
matrix. Here’s a picture of what you should do:




#E EMEE[FELEII ]

#

I REI002 5 EAE LR A LA AR

2R FE

6.

(15%) Write a search-based procedure to count the number of internal nodes in a

binary tree.

For a directed graph G=(V, A), V={1,2,3,4,5,6}, A= {(1,2),(2,3),(3,4), (4, 5), (1,
5), (2, 4), (2, 6), (1, 6), (4, 1, (5, 6)}, and each pair (i, j) in A describes an arc from
node i to node j. '

(a) Use adjacency matrix and.adj acency list to represent the graph. (5%)

(b) Write a procedure to count the in—degree.and out-degree for each node in G.

(10%)




