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1!. Multiple Choices (40%, #1-16: 2 points for each, #17-18: 4 points for each):

1. Which is the capability of control the access of multiple threads to any shared resource?
a. Serialization
b. Synchronization
c. Internationalization
d. None of the above

2. Which frames are used to transport user data and control information relating to user data (piggybacking)?

a. I-frames
b. S-frames
¢. V-frames

d. None of the above

3. Which data structure does not keep its elements in any type of order?

a.  set

b.  queue
€ list

d.  stack

4. If a set was implemented using a linked list, then what complexity would be testing for containment have?

a. 0(Q)

b. O(logyn)
c. O(n)

d. o@m’)

5. If we insert into an empty binary search tree the following sequence of nodes with the specified keys, what will be the result?
Keys: 6,7, 9, 12, 13, 25, 44
a. the tree will resemble a list
b. the tree will be balanced
c. the root will have key = 12
d. the root will have key = 44
6. In Java, a class that depends on the interfaces of many other classes is said to be:
a. cohesive
b. incohesive
c. loosely coupled

d. strongly coupled
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10.

11.

In Java, a class's public interface exposes a coherent set of functionality closely related to a single concept.  This class is:

a. coherent
b. focused
c. cohesive
d. coupled
Which of these sorts (mergesort, quicksort, heapsort, insertion sort) uses the most memory?
a. quicksort
b. insertion sort
c. heapsort

d. mergesort

Suppose thread one is downloading a 800KR file while another thread is processing the same file on a single CPU machine. Suppose
further that one time slice allows the first thread to download about 10KB and that the second thread can process 10KB of the file in
one time slice. Approximately how does the time to complete the entire job compare to having a single thread do the work?

a. the threaded way will be twice as fast

b. the threaded way will be twice as slow

c. the time depends heavily on the thread scheduler

d. both ways will take about the same time
Under what conditions are locks unnecessary for multi-threaded programs?

a. when the threads are all of the same class

b. when the threads are different classes

c. when the threads do not share data

d. when the shared data only has a single method
Which of the following scenarios may not cause a deadlock among two threads?

I thread one is in an infinite loop and has acquired a fock

II  both threads are in an infinite loop, and one‘thréad has acquired-a-loek

[I] both threads are in an infinite loop, and both threads have acquired locks

a I
b. I
c. I

d. I, andIII

12. When a socket is created, which Internet address is used?

a. The address of the computer to which you want to connect
b. The address of your computer

¢. The address of your ISP

d. The address of your proxy
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13. How many recursive calls are made from the original call to fib(4) (not counting the original call)?
int fib(intn) { // assumesn>=0
if(n<=1)
return n;
else

return (fib(n - 1) + fib(n - 2));

}
a. 1
b. 2
c. 4
d 8
14. A unique permutation is one that is different from any other generated permutation. How.many unique permutations does the string

"aaa" have?
a. 0
b. 1
c. 2
d 3

15. Why does the best recursive method usually run slightly slower than its iterative counterpart?
a. testing the terminating condition takes longer
b. each recursion method call takes processor time
c. multiple recursive cases must be considered

d. checking multiple terminating conditions take more processor time

16. The ____ standard defines interfaces and methods to analyze and modify the tree structure that represents an XML document.
a. JAXP
b. SAX
¢. DOM

d. API
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The following code applies to questions 17-18
public interface Moveable{ void move();}
public abstract class Animal implements Moveable{
private String name;
public abstract void eat();
public void move(){System.out.printin(“animal moves”);}
public void sleep(){..}
}
public class Mammal extends Animal{
public void eat(){System.out.println(“gimme meat!”);}
public void regulateTemperature(){..}
}
public class Human extends Mammal{
public void think(){..}
public void move(){System.out.println(“human walks”);}
}
17. What is the result of executing the following code:
Movable m = new Mammal(};

m.eat();

a. invoke Animal eat() method
b. invoke Movable eat() method
c. invoke Mammal eat() method
d. compiler error
18. What is the result of executing the following code:
Animal a = new Human();
Movable m = a;

m.move();

invoke Animal move() method

o w®

invoke Movable move() method
¢. invoke Human move() method

d. compiler error
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3.

4.

Answer the following questions (60%):
(15%, 5 points for each) Describe the output for the following sequence of
a. Stack operations: push(6), push(3), pop(), push(8), pop()
b. Queue operations: enqueue(9), enqueuer(8), enqueuer(3), dequeuer(), enqueuer(7), dequeuer(),dequeue()

c. Deque operations: addFirst(2), addFirst(9), addLast(6), removeLast(), last(),first(), removeFirst()

(20%, 2 points for each) Suppose an algorithm tasks 5 seconds to handle a data set of 1,000 records. Fill in the following table,
which shows the approximate growth of the execution times depending on the complexity of the algorithm.

For example, because 3,000%/1,000>=9, the algorithm would take 9 times as long, or 45 seconds, to handle a data set of 3,000

records.
M(')(-n)' 1 O(n?) O(nJ)_- _ O(n lc;g(n)) 02"
1,000 s _ 5 - e | 5
2,000 10 : . % X
3,000 f F o — A x|
1 Y / | | I_ I, 4 : -

(15%) Write a recursive method inJAVA » void reverse () that reverses a sentence. For example:
Sentence greeting = new Sentence(“Hello!”);
greeting.reverse();

System.out.printIn(greeting. getText());

Prints the string “!olleH”. Implement a recursive solution by removing the first character, reversing a sentence consisting of the

remaining text, and combining the two.

(10%, 5 points for each) Given the following tree T, please visit nodes in T with three traversal methods.
a. What is the POSTORDER traversal of T?

b. What is the INORDER traversal of T?

" o | mERRELE RFHH
s =~ BB AHMT -
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L. True/False (12%): Wrxte True or False to answer each question. Note T t, F f are not acceptable

answers.

1. What the firm performs is not big data but simply business analytics: “¥T4=2Big Data iR EE Hafdm 8
SIERBEN TEARE ) B T EHEEN ) 45 0 BhEds AL ERER o (TOP Survey) U\ET%E"J
ATIE SRR R EITAEE TR BT B EESEER OEEE  REERZHHENEITERX
A

2. In order to enjoy benefits of discovering customer’s purchase pattern from operational data, firms simply buy

and install BI solutions from hardware and software vendors.

3. The purpose of a web server software is 16 receive HI'TP requests and return requested web pages. So, we need

a web server software like Apache to execute web applications.
4. A firm requiring a lot of data transmissions in-daily operations cannot benefit from cloud computing.

I1. Multiple Choice (12%): Write the Capital letter ONLY that represents the best answer to the

questions below.

1. Which of the following business ean benefit from cross-side network effects?
A. Adidas’s e-commerce site
B. Yelp’s e-commerce sifc

C. FamilyMart’s supply chain network

2. Cloud computing refers 1o compuiing resources ovei the Internet. Which/of the following are instances of cloud
computing?

A. 177 4<°s product information and purchase services, and Dropbox’s data access service

B. A A ELESs news service, and salesforce’s platform service for CRM applications

C. Google’s information search service, and Azure App Service

3. On 21% October 2016, people in the eastern seahoard of states had some trouble accessing their usual sites and
services throughout the day, from Spotify and Reddit to the New York Times. All is because of Dyn, an Internet
service provider, is under the attack of DDoS. Based on the description above, can you guess what the service that
Dyn is provided?

A. TCP/IP

B. DNS

C. HTTP
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4. In 2017, The Federal Com "num(.atlons Comm15510n today announced its plan to deregulate the broadband
industry and eliminate net neutrahty rules. Which of the following has the largest negative impacts?

A. ISP

B. Netflix

C. customers

[1I. Essay Questions (76%)
1. According to chinatimes (13/06/2017), “ &5 (b & & BE HEIERT SAP EAT » KHE 3C MEsRY S BHE TS
ih4 BT A SAP EEiMEHA T EE (Business Suite)”-20%

(a) According to the ERP consultant, the solution can save the company 10% of operating expenses. Do you agree
that statement? Please provide your rationale.-8%

(b) Due to the high costs of on-premises packagedERP, eloud computing is one good alternative for firms. Can
you explain why £ REF choose not to use ¢cloud-based ERP?-12%

b. Omnichannel retailing is a critical topic in recent.years. -23%
(a) What is omnichannel retailing? Can you provide an example?-8%

(b) Amazon has expanded from online to offline recently Canvouexplain why Amazon chooses to do s0?-15%

3. Recently, Happy Fresh and 5'8H#fl anngunced to stop gperations. In contrast, Welcome (JE#T) initiate “TR¥T
¥t Go™ in Taipei this year (2017)."What factorsidimensions would you ¢onsiderinorder to sell produces

online?-15%

4. Block chain is a key trend recently, Can you use copyright registration as the context to explain how block

chained is applied? How is it better than the current system? Are there any shortcomings?-18%

t o | — o EEMAREEE RS
" _" i&ﬂﬁ&&’é‘%?ix"
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}Bit positions
| | |

Mantissa

Exponent
Sign bit
(A) 12
(B) -3/4
(C) 21/8
(D) -7/16
2. BATF =iy fy 4 U A T H R 44 even parity 7
(A) 010101001
(B) 101010100
(C) 010101001
(D) 100010100
3. ATHEMELEREHL?
(A) 10010101 AND 01101010
(B) 10100101 OR 10101000
(C) 10010101 XOR 10101010
(D) 00000011 >> 2
(E) st %3k
4. ATFo—#fr#F 1110.0111 Frébzt 7~ i A A ?
(A) 14.4375
(B) E.4375
(C) 14.7
(D)E.7
(E) X L%3
5. ATFHEASKZHME  THMBR?
(A) 45 (time-sharing) ¥ 4 47 * £5 (process) X #He€1E4% A context switch e
(B) 2£#&F (process) & EE AL A4 (kemnel) #9355 > T k¢ system call -
(C) x#R LY clock &8 @ CPU # 4 interrupt -
D) k¥4 FVIREAMAERA (process) & & #4548 A process table °
(E) s\ L% Esk -




6.

10.

11.

1

‘F;hjﬂ}?[i —EIA 3 R iR éﬂ}? deadlock é’]i%)? % B 7
(A) EREZHER (sharable resource)
(B) » &2 K4EM F R (requeston partial basis)
(C) & ¥ #7 H 4 process (no preemption)
(D) % 25 493% 3t (multi-tasking)
s ¥ —E A4 instruction pointer 2 k& & 16 bits » L BRREASIBAT
(A) 16
(B) 16 * 8
(C) 26
(D) 216 * 8
(E) sA L% 3k
S F 48 2 3% 4 2 A Ao B R Y
(A) 802.11ac ¥/ 2 ik (star) #94E58 364 (topology) °
(B)802.11b # & CSMA/CA & #8554 -
(C) 802.3 #: A bus #h4@&daiL (topology) -
(D) 802.3 #} & 1o # L AT @70 847 carier sense whEy Tk o
(E) sA L' EFE o
BAF 4 S 4 B8 4k AT AR AR 44 3R 2
(A) DNS Bef & 7 #%47 URL BLR email server &9 domain name
(B) FTP 191 & & & A BRI A A -
(C) SMTP #h % % x 274leh email Wi % - &= GHEA RAE R -
(D) POP3 1 & 7] #% T2 F RE emailclient Zaf o
(E) M L% E5E -
AT B TP 4858 2 400 e AR 7
(A)TCP # & B4 flow control™sAse eohgestiomreontrols=Z 3% 3t
transport layer protocol °
(B)UDP # & £%H L RER retransmission Z Zh#E °
(©)IP #EBRE T hofTf£35 & B (router) ZH@EHE
(D)ICMP w3t éLak o454 1P Haxn o B EWEWE -
(E) oA L% BBk
# % — 18 sorted list & 3%, » binary search SHEF R EEAER?
(A) O(log n)
(B) O(n log n)
(C) O(m)
(D) O(n?)
(E) A L% CEikal

® k. TCP % reliable &3

B L Es K2 107 S 4K AEHEERE AN 33 AR
$2R#£57
| | | E
£ W # 8 QR \ AREEERFRE o m‘ 2R28(%) -
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(A) mod(n) = O(1); mod() is the modulo operation.
(B) md5(n) = O(n), md5() is Message-Digest Algorithm and n is the size of message.
(C) 3n*+ 2n+ 1 = O(n?)
(D)2"+n! +n’+logn+n+1=0(2")
(E) A L% E5E
13. 44 EHE R xty*z > MUTATE4HEEHRT
(A) £ prefix £ T7XA tx*yz
(B) # postfix &R B xyz*+
(C) &£ expressiontree # root & + 3
(D) B expression tree % binary tree
(E) A b % B8k
14. MVC (model-view-controly™% ¥ 5% T42 % £ &9 S8 B & ot if 1) T 71 SLHAT & B 883R 7
(A) Model ¢ & & R AT BT 7 juskst
(B) View {& /@&t AR BT B @
(C) Control & 42 & & ER%k B &% viiisz » Wik K (request) ~ IR K -
(DYMVC thE 2 fm AR - E A K& - IR G & 10851 o
(EYMVC #h#a 3 A B ARE A WA o) RS -
15. F 5 B Bk sk 4 o Aal A7 & 82 3% 7
(A) % stack ¥ - A B (enury) #93% e K ABKR A § £ flop @R -
(B) £ queue ¥ - 44 BAB (entry) #3874l 4 dhead piqy &
(C) 4 tree ¥ - root &% parent
(D) 4 tree ¥ - leat &F child e
(E) ML '% E5k -
16. F 5| B H B 6 R 38 Sl 4] & BeaR 7
(A) SELECT operation 4f Fi £ & # & (table) & %[ (row) L °
(B) PROJECT operation 4k Fi 4 & #} % (table) #9# (column) L -
(C) JOIN operation %4/ B EH& (S A% SFIATH) B HeEE 35 FIFH -
(D) s L% E2E -
17. A FR# relational database Z 4¢if » {4 443% 7
(A) Primary key R & %14 -
(B) Relational database i@ % = sAfR 45 Bt a9 i - v 45 64 (redundancy) EH o
(C) ¥ —1& relation %% % % 18 relation 8% - THE G & 5 & #i& % (lossless decomposition) °
(D) Foreign key < % F] — % #% (table) Z primary key °
(E) A L& E# -
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18.

IS

20.

1.
2

|
4 4E (data mining) & 35 5048 B T IEARM ey il o EF T AITERAR R ?
(A) BEEXHZEREN LS BA VK EL K BAF (target) ©
B) EFAWLYRESEAEELIIRFLEER (target) «
(C) Outlier analysis #7 B ¢ & p¥ii i o H & YREAEABARE (norm) FH G FHMHE -
(D) ##t (clustering) & B F ik oy R A EHBRERUEET A S -
(E) sA L% IE# o
T MR B RS E R BT e Rl AT H SR 7
(A) 3A (misuse) HB M A HRAUE -
(B) 32 (misuse) 18R HHFH MERHAF -
(C) B % (anomaly) 18R] B H#5T AE H RAEE R BB M AR -
(D) £% (anomaly) {8374 @ sy REH (norm) #1754 -
(E) sA LB -
B F A2 K 4 oA & 45 377
(A)Java RHHE@NRAFZS °
(B) Python % £ jinterpreter 4 fE AT ¢
(C)C & imperative 8§ NE F -
(D) Machine language & declarative #142:(38%
(E) X L%k

PR (27 AM 0 15 60 B0 BEIEL AR AR B AR

#FREptEauERABT PO ARBEZME | (@48 (0 A -(84)
FARF BN 153 EE e REE Bl (a)overilow  (b) truncation error (& #% 2 & round-off
error) (8 )

. ]—Bit positions
J

|

Mantissa
Exponent

Sign bit
ﬁ%%&*@%E%AﬁﬁﬁﬁmT’HT%%Aﬁﬁﬁﬁﬁ%ﬂﬁﬁﬁﬁﬁ%?ﬁﬁﬁ%ﬁ%
bty B B AR RME - (8 4)

UserlD: | Admin

Password: | Any’ or 1=1;
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3% % & LT pseudocode Z & H N - (4 4)
for (i=1; i<5; i++)
for (j=1i; j<13; j++)
if (i*j % 3 == 1)
print(i, j, ‘\n’) // & i) E—ERIFFT

sl E 8% 2 8253099 LA call by value &4 function call B4 &% X4 main() ¥aja @ b@E 7 &E
#EHEE%M main) A swap() &EERK - (8 45)
void swap(int a, int b) {

int temp = a;

a =b;
b = temp;

}

int main() {
int a = 1;
int b = 0;
swap(a, b);
return O;

}

—18 self-dividing niunber &4 — 181 it o) 4 8 3 5 T SUR R B e BOF R - ko B
128 STuAdg 1~ 2/82 8 &k grEr 128 % 1 ==0, 128% 2 == 0, and 128% 8==0- ;£ % :
wmmw@nMMrixﬁuaéOﬁ@ﬁ?%!%%*%pm@Meﬁﬂﬂﬁ%ﬁOi
100 2 p9#y self-dividing number ¢ & * 3 2% 1, psudocode >  ~ % ZHHLEFK - (124)
W@ (palindrome) %5 —~{BF $ ERBERELLERAAAF ° #40 © abba ~ abedcba ~ qwerttrewq -
Hist - B XA WHAL FERE A B REXANE F true § #IkRI I false - (12 4)

#

- ’f‘ﬁfé_‘%gﬂﬁgig— R S 2
=~ RXABRFEEEHX -
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10.
11
12.
13.

14.
15.
16.
17.

18.
19.

20.

—

Answer Yes (O)/No (X) for the following descriptions (40%):
_______:The idea of the Divide and Conquer approach is to find the optimum solution by exhaustively searching
all possible solutions
__ :The idea of the Dynamic Programming approach is to define global optimum in terms of optimal sub
problems. Sub problems may overlap. One can solve and store the results of sub problems bottom-up to
accelerate the computation.
~:Inaheap, any value in the left subtree of a node i less than any value in the right subtree of the same
node
: Removing a key takes O(n) time in a balanced binary search tree with n nodes

- An AVL tree is a binary searchetfecwheresfer cVery internal node, the heights of its children are the

same

- In a splay tree, splaying.a'ngde means moving the nodeito the root

: While using apfinsertédlist to implement a map with ninodes, get(k) takes O(1) time

- While using'a balanced binary sefch tree to implement a map with n'nodes, remove(k) takes O(log n)

time
- A hash function maps 2 kev to an integer in a fixed intetval, €.g., [0,N-1] for a hash table associated

with an Array of size N
____:In a hash table, eollisionfoccurs,when.different keys are mapped to the'same index.

- Liner probing®handles eollisions by letting each cell in the table"poumt to a linked list

- Separate chaining handles ollisions by putting the colliding itéms in the next available table cell

: Hashing is more efficient whemsthe load factor (thesnumber of stored clements / the size of the Array) 1s

- The sum of the degrees of all vertices is equal to two times the pumber of nodes 1n a graph

- The number of edges.in a directed graph.is less than n(n-1)/2/(n is the number of vertices in the graph)
: Checking whether two vctticessare™dd jacent takess@@yfime in an edge-list graph with n vertices

- Checking whether an edge is incident to a vertex takes O(n) time in an adjacency-matrix graph with n

vertices
- Removing a vertex takes O(n’) time in an adjacency-matrix graph with n vertices

- The idea of the Greedy approach is to divide the problem into sub problems that can be solved
independently, and conquer the results
- The minimum spanning tree of a weighted graph must include the edge that has the minimum weight

Answer the following questions (60%):
A matrix-chain-product is to compute the product of a matrix chain such as AoxAix...xAx1, where Aiis a di X din
matrix. Consider a simple example A= AcxAxA: with do=3, di=100, d:=5, and ds=5.
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One can compute the matrix-chain-product in the way ((AoxAn)xA2) with 1575 operations. That is, taking 1500
(3%100%5) operations to first compute A" =AoxA:and then taking 75 (3*5*5) operations to compute the result A
—A" xA. One can also compute the matrix-chain-product in the way (Asx(A1xA2)) with 4000 operations. That
is, taking 2500 (100*5*5) operations to first compute A" = AixA:zand then taking 1500 (3*¥100*5) operations to
compute the result A= AixA’ . As one can see, the order of computation sequence matters. The question is how

to find an optimal way to parenthesize the matrixes.

A matrix-chain-product problem is to find an optimal way to compute the product of a given matrix chain with
the minimal number of basic (multiplication) operations.

1.1.  Use a greedy algorithm.
a. (10%) Describe your strategy.
b. (5%) Show an exampie that it works.
(5%) Show a ¢ounterexample thatst does not work.

1.2.  Use a dynamic programing algorithm. Assume IN@, j) denotes the minimal number of operations to
compute the product of Aix...xA,. The optimal solution N(i, J) 18 to find k in [i, j} such that it is minimal:
the sum of two.optimal sub' problemsy;N(i, k) and:N¢k-+1, j), plus the number of operations for the last
multiplication on'the results ‘of the two sub problems.

a. (10%) Show the characterizing eguation on N(,)) withthe@bove optimzl relation.

b. (10%) Solve A= AoxAixA2 xAs with do=3, di=10, d:=5, d==5, and d'=6 with the equation by bottom up
computation. Hint: Build'a 4 by 4 table for the value of N(,j). Imitially for i = 0..3, NQ, 1) = 0. N(0, 3) 18
the result.

2. Consider the following keys: 19, 39, 28, 5, 36, 18, 25, 26, 33, 53.
a. (10%) Show a hash table that handles collisions with double hashing.
Let N =17, h(k) =k mod 17. d(k) = 13 - (k mod 13).
b. (10%) Build an AVL tree with the above keys. Insert each key step by step and rebalance the tree when 1t
violates the AVL tree property.

% 2z — -~ BERRBLE > FPita -
) = REFMAHEK -
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