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1. [Acronyms] What do the following abbreviations stand for? Give your answer in
English to get full credits (e.g., ROM: Read Only Memory). (10%)

H CMYK
m XML
N MP3

m SQL

m JPEG

2. [Graphic Format] (1) Discuss the differences (please include at least 3 items)
between vector graphics and bitmap images. Give an example each (e.g. bmp for
bitmap images.) (8%) (2) Which is easier? Converting bitmap images into vector
graphics or converting vector graphics into bitmap images? Why? (2%)

3. [Boolean Algebra} (1) Prove that x’+xy=x’+y without using the truth table. (4%)
(2) The sum-of-products form of a two-variable logic function can be expressed
as: fixy)=a, Xy +a\Xy + a,xy + a;xy '
B How many different functions can be generated for the two-variable case?

(3%)
B How about the N-variable case? (3%)

4. [Digitization and Compression] (1) There are three steps involved in digitizing
an analog signal. The first step is . (Refer to Fig. 4(a)). What
happens when not enough samples are kept? (Refer to Fig. 4(b)).
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Fig.4(a)
The second step is ~The third step is encoding. (6%)

(2) What’s the difference between lossy and lossless compression? Which
method usually achieves better compression ratio? (4%) .

5. [IEEE 754 Representation] The IEEE 754 floating-point standard specifies 64
bit double precision with a 53—bit'signiﬁcand (including the implied 1) and an
11-bit exponent. IA-32 offers an extended precision option with a 64-bit
significand and & 16-bit exponent. (a) Assume extended precision is similar to
single.and double precision, what is the bias of the exponent? (4%) (b) What is
the range of numbers that can be represented by the extended precision option?
(6%)
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6. [8%] Please select the letter of the choice that best answers the question:
(i) According the waterfall model for the software life cycle, software
upgrading is called
(a) Needs analysis
(b) Algorithm design
(¢) Software implementation

(d) Program maintenance

(ii) A database model in which any segment can link to any other segment is
“called

(a) Hierarchical data model
(b) Network data model

(c) Relational data model

(d) Entity-relationship model

(iii) Which of the following statements regarding the “collision domain” and

“broadcast domain” for switch and router is true?

(a) A switch creates a single collision domain and a single broadcast
domain. A router creates a single collision domain.

(b) A switch creates separate collision domains but one broadcast domain.
A router provides a separate broadcast domain.

(c) A switch creates a single collision domain and separate broadcast
domains. A router provides a séparate broadcast domain as well.

(d) A switch creates separate collision domains and separate broadcast

domains. A touter provides separate collision domains.

(iv) Which of the following statements regarding NAT (Network Address
Translation) is wrong?

(a) It is usually implemented on router, firewall or server.

(b) It enables some hosts using unregistered IP to connect to Internet.
(c) It has three types: static, dynamic, overloading.

(d) It permanently changes the host’s unregistered IP.
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7. [12%]

(i) [6%]Assuming that we have a mobile phone which can receive phone call,

email, and short message. We are going to design a program that can
handle the above 3 things concurrently. Explain your design logic and/or
technical concerns for this program implementation. If needed, you can
write down your program to illustrate it.

(ii) [6%] In a time-sharing system, suppose that each CPU burst takes 10 #s, and-

we have 3 jobs with jobl(arrival time, required execution time) = (0 «s, 20
£5), job2=(10 « s, 50 «5), and job3=(20 « s, 30 « ), respectively.
Determine the completion time for each job by using: (Assume no I/O time,
context switch time) ‘

(a) FIFO scheduling

(b) preemptive (Assume priority job3 > job2 > jobl)

8. [10%] An “ever-parity string” is usually defined as a bit string with total number of

I’'sis even. Please define recursively the set of even-parity strings, by
induction on the length of the string. * (Hint: It helps to define two concepts
simultaneously, both the even-parity strings and the odd-parity strings.)
Also prove that your above recursive definition of “‘even-parity strings” is

. equivalent to the non-recursive definition.

9. [10%] Suppose that a user wants to browse the Internet on a personal computer, and

requests a Web page to be downloaded and then displayed on his/her screen.
To perform the request, your browser.application creates a “Get Web Page” '
command. Show the progression of messages as the “Get Web Page”
command moves from your computer, through routers, to the remote
computer, and back. You should indicate the varieties of header
information added or removed by different network protocol layers.

# ¥ | & & M % #& X
%ﬁiéﬁ (& %)
S TYLLLUIRR T ) VUTE &ﬁﬁﬂ%@i*m%#ﬁ&h#(h@xﬁﬁﬁ#h&ﬂ)

2. ¥ ek R BAEI » URFPRRHE -

| 3. XA HRFRARABRFH - ARBRRATRE -




B s gie KA+ 1\ B 5B R :I:f)l}x%%‘%ﬁ«%ﬂﬁé& .
| . | 24 85 4%

#

=

= 3 (% O%ﬁ’&% \ TS
_ O#A B ﬁﬁ@;ﬁb@ﬁfr 1 %l; ﬂfﬁél # R B M £ E,

VA

10. [10%] Consider a simple application-level protocol built on top of UDP that
allows a client to retrieve a file from a remote server residing at a
well-known address. The client first sends a request with file name, and
the server responds with a sequence of data packets containing different
parts of the requested file. To ensure reliability and sequenced delivery,
client and server use a stop-and-wait protocol. Ignoring the obvious
performance issue, do you see a problem with this protocol? If you do,
please explain in what case there would be a problem. Think carefully
about the possibility of process crashing.
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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) “Cal] by reference” means that the address of a memory cell is passed to the called procedure.
(2) In a minimum heap, the third minimum element must be one of the two children of the roat.
(3) Any imbalance caused by an insertion into an AVL tree can always be fixed by either a single or
double rotation.
(4) B-tree is often used in database systems.
(5) Hashing techniques can be applied to cases where input keys are string type.
(6) When quadratic probing is used, and the hash table size is a prime, a new element can always be
inserted if the hash table is at least half empty.
(7) The adjacency list representation is suitable for dense graph.
(8) A heap is a complete tree.
(9) There exists topological ordering for cyelic graphs.
(10) The minimal spanning tree of a connected graph may not visit every vertex.
2.  (20%) Single:Selection
(1) What is the postfix expression for the following infix expression: (A+B)*C-D/E?
(a) ABC*+DE-/
(b) AB+C*DE/-
(¢) ABCDE+*-/
(d) AB+C*D-E/
(2) Assume that the pre-order and in-order traversals of a binary tree are “ABCDEFGH” and “CBDAFEHG”,
respectively. What is the result of pest-order traversal of this tree?
(a) CDBFHGEA
(b) CDBGHFEA
(c) HGFEABCD
(d) ABECFGDH
(3) Which of the following functlons giow the fastest when n becomes large?
(@) n°* (b) 3" (c) nlogn (d) ne®
(4) In a complete binary tree with n leaves, what is the number of internal nodes?
@n () logn(c)n-1 (d)n*
(5) Which of the following is not a characteristic of an object-oriented language?
(a) encapsulation (b) recursion (c) polymorphism (d) inheritance
(6) The worst case time complexity of searching a key in a sorted N-key linked list is
(a) O(logN) |
(b) O(V)
(c) O(NogN)
(d) OV)
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(7) What is the result of executing the following IsOdd program when » is -11?
bool Is0dd(int n) {
if (n==1)
i return true;
else if (n==0)
return false;
else {
n=n-2;
IsOdd(n) ;

.

(a) true
(b) false
(c) arithmetic overflow
(d) stack overflow
(8) Which of the following data, inserted in the input-order, will produce a complete binary search tree?
(a) (Greg, Alan, James, John, Vivian, Lily)
(b) (John, Vivian, Greg, Alan, Lily, James)
(c) (Alan, Greg, James, John, Lily, Vivian)
(d) (James, Greg, John, Alan, Lily, Vivian)
(9) What is the content of count after executing the following code segment?
count =0; :
for(i=1; 1i<=10; i=1i+1)
for(j=1; j<=i; j=j+1)
for(k=1; k<=j; k=k+1)
if (i==3)
count = count + 1;
(@) 1000 (b)100 ()10  (d)55
(10) What is the cost of the minimal cost spanning tree for the following graph?

@17 ()18 (c)20 (d)14

3. (10%) Assume the following AVL tree in array implementation,

2518|5514 |22 60| 6 |16
1 2 3 4 5 6 7 8 9 10
(1) Please traverse the tree in pest order and list the node visited.

(2) Please show the result after inserting 4 into the tree,
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4. (6%) Given an enipty minimum heap, please show the final result of inserting the following list of
numbers sequentially: 11, 13,2, 15,7,6,9, 18,4, 10

pe—m

5. (10%) Please put the following keys: 69, 106, 68, 29, 118, 99 into an open addressing hash table by using
the hash function of #(X)=(X mod 10), and the quadratic probing function of F (i)=2*i2. ,

6. (5%) What does the following C code segment print?
" char al] [10]={"abcde", "fghijk"};
char *b=al[l];

char *c="pgrstuv";

c=b;

c[3]l="m’;

printf ("$s\n",al0]+1);

printf ("$s\n",a(1]);

7. (5%) What does the following C program output?
void swap and inc dec (int#* a, int* b) {
int *temp;
temp = a;
a b; :
b temp;
*a += 1;
*pb -= 1;

void main() {
int i = 10;
int j = 5;
int *iptr = &i;
int *jptr = &j;
swap and inc_dec (iptr, Jptr);
printf (*%d %d %d %d\n%, i, 3j, *iptr, *Jptr);
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. (10%) Given the following C program,
(a) please describe what the function int digit(int n, int k) does?
(b) What gets printed if the program is executed?
#include <stdio.h>
int digit(int n, int k) {/*n and k are all positive*/
int i, m;
for (i=1;i<=k;i++) {
m=n-n/10*10;
n=(n-m)/10;

-

I

}

return m;
}
main (void)

printf ("digit (548,1)=%d\n", digit(548,1));

printf ("digit (548,2)=%d\n", digit (548,2));

printf ("digit (548,3)=%d\n", digit(548,3));

}

[9. (14%) C Programming: Recursive function
Given the following definition of a node in a {ree structure:
typedef struct tree node {
int value;
struct tree node *left;
struct tree node *right;
} tree_node;
Please write a recursive function to search for the first node containing the target value.
tree node *FindNodeInTree (tree _node *root, int target);
This function should return the found node or NULL if not found.
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