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D Y% 1. Briefly explain the followings and their mﬂuence on current digital content related

~ implementations: (15%)
1) UX/UI
2) UGC
3) Folksonomy
4) Kindle e-Readers
5) Image Histogram

@ ;

E ¥ { J 2."Briefly describe your knotledge on erowdseureing. (3%) Give some examples of recent network
services that utilized crowdsourcing technology t0.adcomplish their tasks. (5%)
), G

[X / J 3. Briefly explaifi recent trends on.mebiiesdeyice operating sysicms, (3%) Describe your

understagding towards reccnt’mobile device operating systems. (5% )
A (b
Eé zj b’fescribe your experience on recent mobilexdevice applications? (3 %)\G/fve some examples of
recent mobile device applications that impressed you the most. (3%)
. (&)

Cl }Z}S Identify andyexplain. the two major types of 2-D computer graphics. Give an advantage and
disadvantage 0f gach. (3% ) enmfy and briefly expléinthe advantages of digital sound over
traditional analog sound recordings. (5% )\/ﬁ)‘scuss the new creative powers the computer
introduced to the'animation process:Brieily€xplain at least three of these innovations. (5% )
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[10%] 6. (a) We consider sending real-time voice from Host A to Host B over a packet-switched network
(VoIP). Host A converts analog voice to a digital 64kbps bit stream on the fly. Host A then
groups the bits into 48-byte packets. There is one link between Host A and B; its transmission
rate is 1Mbps and its propagation delay is 2 msec. As soon as Host A gathers a packet, it sends
it to Host B. As soon as Host B receives an entire packet, it converts the packet’s bits to an
analog signal.

How much time elapses from the time a bit is created (from the original analog signal at Host A)
until the bit is decoded (as part of the analog signal at Host B)? (5%)

(b) According to the Internet-5-layer model in tewapplication of VoIP in (a), explain which layer
is mapping to the above which task(s)s respectively. (5%)

[10%] 7. (a) Considering multim@édia_applications over Intemet, whatwaic the important networking
factors/challenges that‘affect the Qualtity of-Seivice (performance).of the applications. Please
illustrate at least two factors, and explain.  (5%)

(b) For each factor you illustrafc in (a), please express What the user will experience for the

application if the factor is not well controlied, respectively. (5%)

[10%] 8. (a) For a color TV, each pixel is 24 bits, with, 8 bits for cach primary color (red, green, blue).
Suppose the TV reselution is 1024 X 768 pixels, with frame patg'50 frames/second. What is the
data rate needed to send this TViyideo? (5%)
(b) To reduce data guantity, usually, the compression technique is used. As far as you know,
please give an example for each of lossless-and*105sy-Compression techniques. Also, in what

kind of circumstances/applications, each compression is suitable? Bxplain why? (5%)
[10%] 9. Please write a short essay to"eeuument the differences betweenWiFi and Bluetooth?

[10%] 10. Give an example or design an application in the field of the “Digital Content and Technologies”,
then according to the example or application you give, comment the major difference(s) for the
following cases: If the application is involved with (modified if needed)

(i) both “networking” and “multimedia” techniques
(ii) only one technique, either “networking” or “multimedia”
(ili)  neither “networking’ nor “multimedia” techniques
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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) A compiler is like translating a line at a time while an interpreter is like translating an entire book.
(2) Byte code is an intermediate language between source code and object code.

(3) Boolean data type is one that holds multiple independent values.

(4) The way to change an entity of one data type-ifitosanother is called typecasting.

(5) Floating point represents an approximation to real fimmbers in two parts: a base and an exponent.
(6) A queue is a last-in first-out list.

(7) A local variable can only-b€ used inside its function.

(8) Hash collision occurs when two keys that are-assigncd by the hash function to the same bucket.
(9) Constructor is automatically called when the object is explicitly deleted.

(10) Bubble sort is a simple sorting technique that uses divide-and-conquer algorithm.

2. (12%) Single Selection
(1) Which of the following is a run-time error?
(a) Forgetting a colon at the end of a Statement wher€ one is required.
(b) Forgetting to divide by 100 when printing a percentage amount.
(¢) Attempting to divide,by0.
(d) Writing a statement thategmpiler Can’tfctognize.
(2) Which one is right-associative operator?
(a) +
(b) =
(¢) <
d) &
(3) Which of the following is NOT the property of “binary search tree”?
(a) The left subtree of a node contains only nodes with keys less than the node's key.
(b) The right subtree of a node contains only nodes with keys greater than the node's key.
(c) Both the left and right subtrees must also be binary search trees.
(d) There must be one duplicate node.
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(4) Which of the following CANNOT solve shortest path problem?
(a) Dijkstra’s algorithm
(b) A* search algorithm
(¢) Fisher—Yates shuffle
(d) Floyd-Warshall algorithm
(5) Which parameter in the following function is passed by reference?
(a) void func(int x)
(b) void func(double x)
(c) void func(const int x)
(d) void func(const double& x)
(6) Which of the following is the WORST case order for the Quick Sort?
(a) O’
(b) 02"
(©) Om)
(d) O(logn)

(10%) What is deep copy and shallow copy, please explain with examples.

(10%) Give the best Big-Oh characterization-for cach of the following running time estimates (where n is the

size of the input problem).

(a) log(n)+1000

(b) n+(@-1)+@0-2)+... +3+2+1
(¢) 1000n*+ 16n+2"

(@ 2"°+3°

(¢) nlog(n)+ 15n+0.002 n’

(12%) What are the differences between an AVL tree and a B-tree?
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(12%) Here is an adjacency list representation of a directed graph where there are no weights assigned to the

edges.
A » B C *» D
B A
C > B D
D

(a) Draw a picture of the/directed graph that has the above adjacency:listrepresentation.

(b) Draw the adjacengy matrix for this graph.

(12%) Given the following code, please complete the reverse function to reverse a singly linked list.

"1 | #include <stdia.h>

2 | typedef struct/ Node |

3 char data;

4 struct Node* next;

5|} Node;

6

7 | Node* reverse (Node* ToOOEYT |
8 /* please complete this function */
91}
10 | int main () {
11 Node d = { 'd', 0 };
12 Node ¢ = { 'c', &d };
13 Node b = { 'b', &c };
14 Node a = { 'a', &b };
15 Node* root = &a;
16 root = reverse (root);

17 return 0;

18 |}
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8. (12%) Write an algorithm for binary search. What are the conditions under which sequential search of a list is

=3
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preferred over binary search?
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