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1. [15%]: HARIEMEIBE NG OSl £ HA » NTFHER T RAANE R LHBAE D —BZR Z BN
% (protocol) * ZBMMABARXBEF —HIHAXS L BEHSERSRAF R -

Layer 1: (a-1) Layer, protocol: (a-2)

Layer 2: {(b-1) Layer, protocol: (b-2)

Layer 3: (c-1) Layer, protocol: {c-2)

Layer 4: (d-1) Layer, protocol: (d-2)

Layer 5: Session Layer, protocol: NetBIOS (Network Basic Input/Output System)

Layer 6: __ Presentation  Layer, protocol: NDR(Network Data Representation)

Layer 7: (e-1) Layer, protocol: {e-2)

(F)[a%]): 5] 2 /) vo Bk 5 B AR A 48 26

(8)[6%]: % &%) 434 48 1 44 1% 1] 250 ARAR OSI Bt Al sl e AV = 13 &5 LA R 1R 8 3 R KA 4E
A7

2. HAATEAES

)

AP AAEE BB LB AR ST4 2 B WL adjacency list 7R B LB FRHGHF > TEAAATR
2k 42 adjacency list  £f LA 5 BIE B4R iR H A7 -

(a)[3%): # 2% L B 47 DFS(Depth-First Search)i® % =T 4 A 742 F it & A8 dfish 7 34 B &4
J7 32 BT ?

(b)[3%]: 3 &% b [ it 47 BFS(Breadth-First Search)i® % =1 & Fl ] 4 H# &5 4 4l 8h 7 3% WM &2 8 A4E
BE BT ?

(c)[5%]): XM TAZE A 3% (a) N RE 84 Bk & 48 R 48 A IR 38 (recursive) 7 % 22 3L Depth-first spanning tree >
(d)[S%] N'“ TA2E A 3% (b) )N 28 649 B 4} 45 4532 31 Breadth-first spanning tree » 34 & K -

(e)[5%]: X4 TA 5 A 3% A & 18 (recursive)Jy 7k 3% 3L Depth-first spanning tree » TEHER -

([4%): B B 2 % T B 2 4 ¢ [8 (directed graph) B4 TR A 3% A 18 (recursive) 7 32 3 Depth-first
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3. (a)[2%]: B Et X EAHE EFLE(normalization) = B &) 2 4T%

(b)[3%]: %3R.8R % RUFI=EEFRAE(BrdNormal Form)= 7 47 22 B 1% s (& & 55 T 6L & AT R X ERAL -
T — i AR EMAC R R)

(c)[10%): 4-A — Bf o S F A 3 Professor.e. Rt hidinsa 8 i /2 Il ke TR S A Al

Professor(professor id, professer name, professor office;'student id, student name, student office, student
designated laptop id, lapteplownen id, laptop id, laptop brand, @assistant name, assistant id, assistant
office )

AR

A. Assistant =] LA 5] 8% % % 4u professors T 4%

B. Professor A #t4 — 4 assistant & f&

C. Professor # assistant % % B »»/% & office, student 2 H office.

D. Student =] £A [ 85 % % 4 professors T-1k.

E. Student R+ 224 Al — & laptop.

F. Student {& A 44 laptop 54 4B 5§ ¥ H T 45 &9 ¥ {3 professor A A .

G. Laptop 44 5 ¥ 43 professor FR#E A .

H. Professor ST XA %4 % & laptops.

HHENRETE Z ERALIRAA > LRI EE Primary Key » B8 Foreign Key ¥ E# 3 6 1
Fif %~ B8 2 Primary Key °

(d)[2%]): # 4% Professor B A LG F = ERALIFAABKHEREENEHNE Y > ATHHATE(AH) TR
%MﬁW%%#%&ﬁﬁaﬂﬁﬁﬁ%ﬁﬁﬁ%ﬁﬁﬂ7

(e)[3%): £ RABEHETIEE YA 4o LA S EHERGRA RS > GeHFATERMRER?
()[10%]: #ée B F = EH1t1% 48 ¥ = F % i 1% B (Entity-Relationship Diagram) °
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4. IRHF ¥ % #, activity diagram 4o F ¢

user Application

errorcount=0 B}

. ] prompt to input
Initapp name and passwd
) AN

[submit username \

d a I
and passw )

User

)\
[valid} /

;(log and authenticate]

v {u’e@l]d]
] N\
welcome to using } [error count <= 2
L NeW errormessage &y
application \S K ¢

¥

P
O errorcount+=1 j
\ o

[error count > 2]
Y

[tlme out for 10 j

(a)[5%]: X 2R 2% activity diagram pr & k2 F 8 L T E R IR -
(b)[15%]: 448 & 83 & 4ihd2 - EWMAGR S R EZ MG R BRRRET RO 8%
2 A A SIRIEIESE 5 A5 2 s M 34T H b T Bh 4R R 2SR A2 3t 48 ) #T &Y activity diagram -

1 | AR M & Ht R
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I\True/F alse (15%): Write True or False to answer each question.
1. Different industries have distinct business processes. When adopting the package ERP software, firms,

should customize the package software in order to fit with their existing business processes.

2. Shopping.com receives a fee after steering a customer to a participating Web site where he or she makes 4

purchase. As long as Shopping.com maintains a significant amount of visitors, the revenue model is feasible.

3. 104 would like to build a human resource system to capture information about talents of senior managers and
top executives. As 104 is known for recruiting service and the service is specially designed for headhunting of]
upper level managers, the firm expects the system to be flexible and adjustable for various clients’ requests. 104

should outsource the system to the third-party veaders:

4. The most common reasons for faillirg of large IT projecis ‘are user resistance and rigid organizational

structures and processes

5. In order to demonstrafe the strategic valit of the 1T projects, 2 firm should, develop the information system

plan and make sure IT investments consistent with its strategic planning

1,
Multiple Choices (15%): Write the Capital letter ONLY that represents the best ansiver to the exam questions.

1. The Internet enables long tail sales. Why is the Tong tail business model viable? Which products do you think

that best fit with the long tail'business model?
A. The Internet enables unlimited shelf space for the market of léss‘populariproducts sold to customers
beyond local audience. The phenomenonis esitical to the musicdndustry as genres of music are diverse,
digital presentation of products is feasible, and-disiribution cost is ignorable.
B. The Internet allows marketers inexpensively access to customers for products where demand is low. If we
combine enough non-hits on the Yong tail, we mayFei a market poicatially as big as the hits. The phenomenon
is critical to the shoes industry as products vary in sizes, colors, and seasons, and customer preferences are
diverse.
C. The Internet allows marketers inexpensively access to customers. The phenomenon is critical to fresh

vegetables as firms were limited to local audience in the past.

7 Studies of returns from IT investments show that there is considerable variation in the returns firms receive.
Some firms invest a great deal and receive a great deal; others invest an equal amount and receive few returns.

Which of the following is the best answer to explain the above observation?
A. Returns of IT investments depend on market conditions. So, firms face projects with higher uncertainty

receive fewer returns.
B. Most of time information technologies change how a firm operates the business. Firms need to change their
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existing business processes before they can really reap the advantages of new information technologies

C. Those firms that receive little from IT investments do not provide appropriate business requirement analysis
D. Those firms that receive little from IT investments do not properly use service level agreement (SLA) to
regulate their relationships with vendors. So, delivered projects from vendors are unsatisfied.

3 Customers can use travel websites such as ezTravel to find out information and prices of hotels. Friends
Group is a hotel franchise. The firm would like to invest in new information systems. You are a consultant hired
to help the firm with the new system. One way to start the project is to identify a firm’s business problem. On
the basis of Porter’s competitive force model, which of the following is most important to the firm?

A. suppliers

B. customer influences

C. competitors

4. Web browser software requests®Web pages from the Internet using which piotocol? Which layer of the protocol
is?

A. URL, internet layer

B. HTTP, application layer

C. HTML, application layer

5. If there are 30 products listed in the Product File that means there arg 30

A. fields

B. entities

C. records

D. relationships
1,
Essay Questions (70%)
1. Recent news shows that the British intelligence agency GCHQ has been targeting GPRS roaming exchange,
a hub for GPRS connection from roaming users. By hacking into exchange networks operated by telecom
companies, GCHQ can track every user in the world who is roaming with their smartphone. When roaming, all
the Internet surfing and accesses to corporate networks go through these exchanges, and can be eavesdropped
on by passively "sniffing" all data, all web pages and all emails. Can you briefly explain what sniffing is, the
impact of such sniffing, and how to protect your data from sniffing? (10%)

2. If you were setting up the Web site for farmers’ association (E2€r) to help farmers sell directly from farm to
market (25%)

(a) What management, organization, and technology issues might you encounter?

(b) An IT project includes intuition, planning, execution, control and close stages. Firms usually prepare a
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project execution plan before the execution stage, and use the plan as the guideline for the execution and the
control stages. As a project manager, you are asked to prepare a project execution plan. How do you structure

the execution plan?

3. According to the survey about firms’ concerns on enterprise applications like ERP (Forrest Research, 2009).
high cost of ownership, including installations of on-premises packaged software and following maintenance
costs, top the list of concerns. Working as an IT consultant, you are invited to provide suggestions on this issue
(20%)

(2) Do you think that all firms should adopt enterprise applications like ERP to enable information

transparency among different departments?

(b) As enterprise applications are costly, youareasked-te provide at least 2 alternatives. For each option,

please supply with a brief description ofithe.option and the cdmparison with enterprise applications.

4, The two major smartphone platforms are iPhone(iOS) and Andreid. For the former, applications are
developed using Objective’C.dnd are availablc. to-customers through the AppStore. For the latter, applications
are developed using Java and are availablc through the Android Market. Various consumer-oriented mobile]
applications (B2C) are developed such as m-bus routes.and m-resarvation. If you were hired as an IT consultant
by a firm offering B2B, IT solutions, how would you suggest the firm react to the new technology development?
(15%)
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1. B MVC (Model-View-Controller ) Y25 » 1R BE{ERISEIE A 4R L (E/H MVC = (25%

2. {TRIZE4EEER (Web Application ) Zii% - B HTML aHEMAENE - ERES T HIML &
¥5EE DOM ( Document Object Model)*SRER8E.DOM fY7 35 L 1E 48 H B I ERIRYINEE - (25%

- EREE
3. FEstRERe Bk Y LERN ( Eatity-relationship model) F™ & & EAR (L (normalization) »
soyRiEogE e — 1 S 4at (First Normal.Forms=tNE,) <85 — (B (Second Normal Form, 2NF) -

5 = TF##&= (Thigd Normal Fermy3NE) {55 2. (80%)

|

- AR IR EN ST
4. a8 Ajax (AsynghronousJavaScript andXmL Y25 FE Ajax(E/AEEEIE T NN Oy Sl =R N
2L?  (20%)
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L.
2.

[l. Answer Yes (O)/No (X) for the following descriptions (40%):

9. A list-based queue takes O(1) time for dequeue() and enqueuc() with the first of the queue at the tail of the

10.
11.
12.
13,
14.

15.
16.
17.
18.

19.
20.

[1. Steven plans to travel around Taiwan this summer break. Below is the undirected cost traveling between
ftwo places. (Taipei, Kaoshinug, 650), (Taipei, Taidong, 750), (Taipei, Haulian, 500), (Hualian, Taidong,
350), (Hualian, GreenIsland, 850), (Taidong, Kaoshiung, 450), (Taidong, GreenlIsland, 800), (Kaoshiung,
Kenting, 400), (Taidong, Kenting, 300), (Taipei, Taichung, 400), (Taichung, Nanto, 300), (Nanto, Hualian,

Operations including get, put, and remove of an AVL tree with n nodes take O(log n) time.

Operations including get, put, and remove of an ordered map with n entries realized by a skip list take
O(log n) time (expected).

Operations including get, put, and remove of an ordered map with n entries realized by a hash table take
O(1) time (without collision).

An array-based stack takes O(n) time in average for push(k) when it grows up with the constant
incremental strategy while it is full.

An array-based stack takes O(1) time in average for push(k) when it grows up with the double-size strategy
while it is full.

A heap storing n values has height O(log n)yandits'methods insert(k) and removeMin() take O(log n) time.
It follows that it takes O(n log n) timeforsorting n elements, with a heap

A heap with n keys can be implemgnted as an array of length'n, where for the node at rank i, the left child]
is at rank 2i and the right childis at rank 2i+1

Merge-sort and quick-sort.are quadratic sorting-atgorithms, 1.e., it takes O(n’) time for sorting n elements.

list.

An object is “polymorphism” if it has one form but behaves its methods in different ways.

A size n arraylist using array-bascd implementation takes O(1) time for removing Ali].

A size n arraylist using, linked-list-based implementation takes O(1) time for getting A[i].

In the pre-order traversal'of a tree, anode is visited (executing the operation) before all its descendants.

In the in-order traversal of a bimary, free, a node'is visited (executing the operation) before both its
descendants.

The height of a binary tree is less than log n, where niis the number of external nodes.

Removing the tail in a doubly linked list takes O(1) time.

Removing the head in a singly linked Tist'takesO(¥) time:

A binary search tree maintains the relations between sibling nodes, e.g., the value stoied in the left child is
less than the value stored in the right child.

A max heap has its minimal key stored in the last node (the right most node of the bottom layer).
A path in a graph is a sequence of alternating vertices and edges that starts at a vertex and ends at a vertex

such that each edge is not incident to its predecessor and successor vertex.

400).



B STHIE R 103 BAEEELIEAEE RS
BZH, K2H

e B B B EEAERE v EUT&%R%E’%%L%&%E R B2 H22 H( N ) B=H

[11. Design algorithms to compute the average of the n elements of an integer array A, starting from index s.

I1.1 (6%) Draw an undirected graph that includeé all the above information with vertices (labeled with
the place name) and edges (labeled with the cost)

I1.2 (8%) Draw the edge list structure of the graph

11.3 (8%) Draw the adjacency matrix structure of the graph

11.4 (8%) Find the minimal spanning tree step by step using Kruskal’s algorithm.

T11.1 (10%) The first idea is using a loop without recursion. Complete the following pseudo code and

analyze its time complexity
Algorithm: IterativeAverage(A, s, m):
Input: an array A and an integeyS as the starting index'and an integer n as the number of elements
to calculate
Output: The average.of themvinitegers in A, starting from the.index.s up to n elements

I11.2 (10%) The second idea is using linear recursion (one recursion). Complete the following pseudo

code and analyze its time complexity with the recursence equation.
Algorithm: LinearRecursion A verage(A;s; n):
Input: an array A and an integer s a5 the starting index and ‘an integer n as the number of elements
to calculate
Output: The average of the n integers in A, starting from the index's up to n elements

I11.3 (10%) The third idea is using binary recursion (two recursions). . Complete the following pseudo

code and analyze its time complexity with the recurrence equation.
Algorithm: BinaryRecursionAwerage(As's, n):
Input: an array A and an integer s as the starting index and an integer n as the number of elements
to calculate
Output: The average of the n integers in A, starting from the index s up to n elements

il




