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1. (20%) True or False (Please write O (for true) or X (for false) as an
answer to each of the following statements.)

(1) The binary search algorithmdis-a"geed.algorithm for searching an unordered list.

(2) There is only one shortéstpath for anysotrce to any destination for a given
planar graph.

(3) “Call by value”Wwill pass the address of a memory-eell to the called program.

(4) Accessito the beginning of a RAM takes the same time asaccess to the end of a
RAM.

(5) Kemel is a long-time resident program that is the core of an operating system.

(6) Fourier Transfrom is to convert a frequency domain signal into a time domain
signal.

(7) Routeris'an ISO-Layer 3 network element.

(8) Uploading afile is slower than downloading a file when#you access network
using an ADSL modem.

(9) Eithernetuses CSMA/CD*(Carrier Sense Multiple Access with Collision
Detection) protocol.

(10) A computerican solve a NP complete problem withina time proportional to O(N
log N).

2. (10%) Single Selection Questions

(1) What is the postfix expression for the following infix expression:
(A+B)*C-D/E?
(a) ABC*+DE-/
(b) AB+C*DE/-
(c) ABCDE+*-/
(d) AB+C*D-E/
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(2) Which of the following functions grow the fastest when n becomes large?
(a) n 300
®3"
(c) nlogn
(d)ne*
(3) Which simple protocol exchanges datagram, without acknowledgements or
guaranteed delivery?
(a) TCP
(b) ASP
(c) UDP
(d) TCP/IP
(e) Nong'of.above

(4) In RGB coloring system, if the magnitude of each'color is represented by a
hexadecimal (-+753£7) number, whicheof following codes represents color RED?
(a) 100
(b) 001
(c) FOO
(d) 00F
(e) FFO

(5) Given a recursive function f(n)=2f(n/3)+4, where k= 1. f(1)=2, what is the value
of f(3%)?

(a) 44

(b) 10

()13

(d)9

(e) None of above
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3. (10%) A Finite-State Machine is defined by a set of possible inputs I, a
set of possible outputs O, and a set of finite states S, together with two
functions: output= f(current_state, input) and

next state=g(current state,input). Suppose

1={0,1}, O={"f, |, N'},  S={x.y.z},

f,0=%, Ky, 0=, f(z,0)= N,
f D= A iy, 1=K, f(z,1)="47',
8(x,0)=y, g(y,0)72, 2(z,0)=x,
g(x,1)=y, g7z gz 1)=x,

(a) (6%) draw.a state diagram for the machine,

(b) (2%) find the output.if the initial statc'is X and the input string is 000101,
(c) (2%) find the output if the initial state is x ‘and the input string is 001110.

4. (10%)Use C, or Shell (hucludingiﬁg AWK, Sed, and Perl) to write a
program, that reads a A SCllLtext file, "infile.txt", and prinf out even lines
( Ep % 1&'% fT ) . Bach line of infile.txt contains one mteger in ASCII

format.

F 4y

1. Describe your underStandingtewards thesfollowing"Computer science related terms:  (10%)
1) Unicode
2) HTML
3) DRM
4) RSS
5) SNS
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2. Briefly explain the following technologies and their influence on current digital content related
implementations: ( 12%)

1) Artificial Intelligence

2) Cloud Computing

3) Semantic Web

4) Microblogging

3. Give some examples (metadatafinitiatives) (3%) and briefly describe your knowledge on
metadata used for multimedia content database devclopment (images, video or music). (3%)

4, Briefly explain what is-digital publishing? (3%) Elaberate the'current situation and solutions of
digital publishing. (3%)

5. What 15§ Multimedia Data Mining? (3%) What areas does Multimedia Data Mining cover? (5%)
Who does need Multimedia Data Mining? (5% )What is the future of Multimedia Data Mining?
(3%)
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1. (10%)
A logical expression contains three types of operators, namely, in order of precedence, ~(not), A(and), v(or).
- Given a logical expression, Av(BA(C~DVE)A (FvG)
(1) Please write its prefix form.
(2) Please draw its expression tree.
2. (10%)
Given an n-node binary search tree using array implementation, please give
(1) the smallest possible position, and
(2) the largest possible position
in this array for the smallest element and the latgest element,of'this binary search tree respectively.
3. (10%)
(1) Please show the result of sorting 64, 16, 9, 316,56,27::35, 136, using radix sort with 7 buckets. Please list
the result of each pass.
(2) Please show that the time complexity of radix sorting of n keys with » buckets.
4. (10%)

Given an undirected graph shown in Figure 1, to find the shortest path from A to every other vertex,
Dijkstra’s algorithm proceeds' in stages. At each stage, Dijkstr’s algorithmiselects a vertex, declares it to be
known, and updates tentative distancesifor.cach vertex. The first'stage selects the vertex A.

(1) Please show the vertex selected at stage 4 and.stage S.respectively.

(2) Please show the tentative distance of each vertex after stage 4 and stage 5 respectively.

Figure 1.
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5. (10%)

Given the two-dimension array shown in Table 1, after execution of the program segment in C Language
shown in Figure 2, please indicate the result of

(1) flag[2]

(2) flag(5)

(3) flag[6]

(4) flag|[8], respectively.

void Mystery( void ) S
int i, count, flag[n]; |
for(i=0;i<n;i++){ N T T T
flagli]=0; AN |23 (4156 |7 18
SHlRt S0 B L.l |1 |00 (0|0 ]O
-_ i H _}_ "
for (i=0;i<n;i++) ' 2 Sk, ‘! : 010160
if (flag[i]==0) i P
Secret( i ): | 5_3_1_1 OO 1 |1 (0|0
. 4 [0 N ]n 01|11
void Secret( intv ) = BP. | i
{ | | -_3;{1_@ L]0 |1 |0 0|0
int i; ‘ 6 |0 | OWEER0 FO (1 /10 |0
flag[ v] = count++; e | o] 010 B 0
for (i=0;i<n;i++) ‘ ‘i!{-___ S 01
if (data[ v ][i] == h&&iflaglil==0){ || '8 | of OO [0 0|0 |1
Secret(1); | WS 0 T e
; } |
LLLLLL Figure 2. N Table 1.
6. (10%)

There is a town with » citizens. Only_some friendships between pairs«of people are known. According to the
famous saying that “The friends of my friends are my friends, too” it follows that if A and B are friends and
B and C are friends then A and C are friends, too. Please write a procedure in a language of your choice

(please specify) to determine the friendships for all pairs of citizens in o).

7. (10%)
Given a network of » computers, the distance between each pair of computers is known and is shown in Table
2. Please design an O(n’logn) algorithm to find the shortest length of cable that can be used to connect all
computers while ensuring that there is a path between any two computers. Please illustrate your algorithm by
the example shown in Table 2.
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Table 2.
8. (30%) True or False (Please use O for true, X for false)

(1) It may take O(1) time to insert a key inte"a giVen position 1m,a linked list.

(2) It may take O(n+m) time to merge two sorted linked list of size 72 and m into one sorted linked list.

(3) The third minimum elementof a minimum heap must be one of the tweo.children of the root.

(4) If the input keys are strings, hashing doesn’t-work.

(5) Extendible hashing is a dyuamic hashing scheme.

(6) Queue is more useful than stack for checking whether every right parenthesis correspond to its left
counterpart in a statement of a program.

(7) The recurrence relation of worst case time complexity interms of comparison operations for quick sort of
n records is T(n)=2T(n/2ytcn.

(8) The worst case time complexity of searching akey in a sorteddinked list of size n is O(logn)

(9) The worst time complexity of LR rotation in.an AVL tree'of size n is O(1)

(10) The best time complexity of finding the maximum in an AVL tree of size » is O(logn)

(11) If all pairs of vertices are adjacent in an undirected graph, then this graph is connected.

(12) Given a graph with » vertices, thesminimum«€0st spanning tree6f this graph contains exactly n-1 edges.

(13) To represent the friendships of users in Facebook, adjacency matrix representation is more appropriate

than adjacency list representation.
(14) Atopological ordering is not possible if all the in-degrees of vertices in the graph are nonzero.
(15) Currently there are no algorithms in which finding the path from a single source to one vertex is any

faster than finding the path from a single source to all vertices.
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