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. True/False: Please indicate whether each of the following statements is
True (denoted by O) or False (denoted by x). (30%)

1. A WAN mainly operates at the OSI physical and data link layers.
2. When a device does not know its own IP address, it uses ARP.

3. With link-state routing protocols, updates are usually triggered by topology
changes.

4. Routers can be used for removing the broadcast storm in a LAN.
5. The solution of T(n) = T{ w2 )+1 is O(logan).

6. Ifthree bits are borrowed from host field of a Class C network, this network is
divided into eight subnetworks.

7. T a run time error occurs, it may be caused by program’s Syntax errof, and then

we can recompile the program to remove the error.

8. A web application program written in ASP program Janguage can be executed in a
Linux system.

9. C is a non-procedural programming language.

10. UNIX is a multi-programming operating system.

11. ALU (Arithmetic Logic Unit) is responsible for computing and decoding
instructions.

12. Data rate in the wireless local-area network is mostly larger than that in the wired
local-area network.

13, Multiple access method in a local-area network is based on contention and

' collision resolution.

14. Computer virus is impossible to replicate itself: instead it is replicated by copying
diskettes from other persons.

15. Management Information System (MIS) indicates a system that supports the
management activities of all ranks in an enterprisé or organization by utilizing the

necessary and correct information.

= . Single Choice (30%)

1. What is the minimum time it takes Ethemet to transmit 1 byte? (a) 100 ns, (b) 800
ns, (&) 51200 ns, (4) 800 microseconds. '

2. Which is a WAN data link layer protocol? (a) HDLC, (b) V.35, (c) Ethernet, (d)
EIA/TIA-232. '
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10.

11.

12,

13.

14,

15.

ASCII, encryption, QuickTime, and JPEG are all typical of which layer? (a) the
presentation layer, (b) the transport layer, (c) the application layer, (d) the session
layer.

Which one of the following concepts is not adopted by object oriented
programming languages? (a) encapsulation, (b) inheritance, (c) polymorphic, {d)
identification.

Which one of the following concepts does not hold in a structured programming
language? (a) sequence, (b) encapsulation, (c) conditional branch, (d) iteration.

A machine cycle consists of two segments of time: instruction time and execution
time. Which one is mainly used in the execution time? (a) decoder, (b)
floating-point unit, (¢) system bus, (d) cache.

To borrow 5 bits from a Class B’s host number, the subnet mask number should
put (2) 255.255.248.0, (b) 255.255.252.0, (¢) 255.255.255.0, (4)255.255.255.128.
In the computer communication, the method of adding special bits on the beader
and the trailer of a set of data bits, so that the receiver and the sender can be
synchronized, is called (a) synchronous transmission, (b) asynchronous
transrhission, (c) simplex transmission, (d) half-duplex transmission.

Which of the following statements is false? (a) Multiprogramming means that
more than one program are ready to be executed at the same time. (b)
Multiprocessing means that more than one processes can execute programs in
parallel, {c) Multiprocessing is able to reduce the CPU time for each process, (d}
Multiprocessing can increase the CPU utilization,

A 16-bit CPU with 16M byte addressing space is equipped with a 256K x 1 bit
DRAM as the system main memory. The minimum memory storage capability of
the system is (a) 32K bytes, (b) 256K bytes, (¢} 512K bytes, (d) IM bytes.

Which data structure is usually used in the complier to handle the recursive call?
(a) stack, (b) queue, (c) array, (d) record.

The postfix expression of (A+B)*C-D/E is (a) AB+C*DE/- (b) +tABC*DE/- (¢}
ABC*+DE/- (d) AB*C+-DE/ .

Which of the sorting algorithms performs better when the amount of inpuf data is
very large? (a) bubble sort, (b) heap sort, (c) insertion sort, {d) selection soxt.

In the microprocessor systems, the data VO transmission method used by the hard
disk drivers is (a) polling /0, (b) DMA IO, (¢) interrupt /0, (&) program /O,
When planning database design, the process of mmnmzmg data redundancy to
reduce the possibility of update anomalies is call () moduhzatlon, (b) indexing, {c)
formalization, (d) normalization.
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=+ Programming and/or Calcnlation Problems: { 4ok )
1. An moon matrix denotes the social relationship between m persons. For example,
A is one of m persons. We can find A’s friends from this matrix. People are in
the same social circle if they all know each other. For example, 4, B, and C are
in the same social circle because they all know each other.

(2) Please calculate the time complexity io find A’s social circle from this matrix
(5%).

(b) Centrality is used to denote who has the most connections to others in the
social relation. Please write a pseduocode to calculate each person’s
centrality in a mxm relation, and output who is the one having the highest
degree of centrality (5%6).

2. Given an arrary Afp.. 7] and the following pseudocode, please answer the
following questions.
lomuto (4, p. )
x « Alr]
i+—p-1
forj<ptor
doifd[j]<x
Peitl
exchange A[i] and A[/]
ifi<r
return
else return i - 1

Woee NS kWD

(1) Given an array 4[0.. 6] = 2,3,8,6,1,4, 5, and p =1, what is the output of this
pseudocode (5%).

(2) Please explain briefly what this pseduocode intends to do (5%).

3. Assume the population of Kaohsiung is 200 millions. The Chinese name of each
person has 4 Chinese characters at most. If each Chinese character is represented
by 16 bits, what is the total memory requirement in bytes for storing the names of
all residents in Kaohsiung? (10%)

4. A disk driver rotates 3600 times per minute. Fach disk has 808 tracks in which
each track has 24 sectors, Please compute the required time (in micro seconds) for

transmitting one sectot. (10%)
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Quteome sets Probabilities
BBB 0,128
BBG 0.125
BGB 0.125
BGG 0.125
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1. (16%y)
Solve the following recurrences using the substitution method. Assume #(1) = 1.
a. Hny=~61n3)+ 2, nis a power of 3
b, Hmy=t{n—-2)+2n,n>1andnisodd.
2. (12%)
The degree of 2 vertex v in a graph is the number of edges incident to v. Prove
that in any graph, the number of vertices of odd degree is even. (Hint: You need
to first prove that the summation of degrees of all vertices in any graph is even.)
3. (12%)
For a graph G=(V, E), we can define its complementary graph as G=(V, E"),
where {v, w}eE" iff {v, w}£E. Let C be a clique in G. Show that for each edge

{v, w} in E’, either ve P-C or weF-C. In other words, #-C is a vertex cover of

G
4, (10%)
Please argue that
[ n < an n—j
j+k J k
5. (20%)

A permutation P = (P1, P2, ..., Pn) of (1,2, ..., n) is an derangement if and only
ifP;2i,l =i =1

a. Let d(n) be the number of dermgements of {1,2, ..., n}. Show that d(1} = 0,

d(2) = 1, and d(n) = (n-1)(d(n-1) + d(n-2)), 5> 2.
b.  Write a recursive algorithm to compute d(n), n = 1.
6. (10%)
A set which is either finite or such that its elements can be placed in a one-to-one
correspondence with the positive integers is called a countable set. Show that the
union of 2 countable collection of countable sets is again countable.
7. (10%)
A bmary relation a from a set 4 to a set B is a subset R of the Cartes1an product
x B (ie., Racd x B). The inverse of o is also a binary relation o ! from set
B to set 4 specified by
forae Aand b € B, b o' aifand only if a o b.
Show that a) (N B) = NB™ b) @UP) ' =o' U B
3. (10%) '
A partly ordered set (poset) consists of a set S and a partial ordering relation =
on S. Show that if [S, =]is a poset and S is a subset of S, then [S =}isalsoa
poset. (Note that a partial ordering is a reflegive, antisymmetric, and transitive

relation on a set.)
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procedure invert (var head : pointer);

{A list chain peinted at by head is inverted so that if
head = (al, a2, .., an), then after execution
hiead = (an, ....a2, al)}

var p, q, r : pointer;

begin
p = head; q := nil;
while p <> nil do

begin
r=q;
qQ=p;
( RZE1A)
q*link =1
end
(XZ1B )

end {invert}

2L o HEKEELE 4 o FHA 8 -
procedure bubblesort:
vari, j:index; x:item;
begin fori:=2tondo
'begin forj:=ndownto i do
if afj-1].key > a[j].key then

begin
x =alj-1];
( #ZE2A )
( H®E2B )
end

end
end {bubblesort}
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Consider the following fragment of code:
program main();
int X, y;
procedure SUB(int a, b, c, d);
begin
b:=a+d;
a:=c;
di=d+1;
return
end;
begin
x=1;
y=2
SUB(x, y, XY, ¥);
end
What are the final values of x and y if parameters are handled
(3t & 3A) by value
(3 % 3B) by address
(¥ X 3C) by name

4. M - HEHEE S o AHHK 10 -
Convert the expression ({(a+b)-c*(d-+e)+)/(g+h*i} te
(31 & 4A) prefix expression, and

(3 X 4B) postfix expression.

5. MEM - BEMES S 4 AEHK 10 7

(P14 5A) .89 FHianoi Tower &) MA -

(B4 5B) #&4% write down T &®FAR L ()32 function, (i) main
program °

s5 7827
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6. Explain the following terms:(355%)
(a) Thrashing
(b) Swapping
(¢) Context Switching
(d) Time-sharing system
() Working set
() Critical Section
(g) Deadlock
7. The following two figures are MRTG graphs showing CPU load of server
cu.nsysu.edu.tw. Please write dewn as much informatio;z as possible which

you can get from the graphs or implications you can find from the figures.
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8. The following two figures are MRTG graphs showing network traffics of
router 6509, Please write down as much information as possible which you can

get from the graphs or implications you can find from the figures{s /3)

A8 6509 Bf TANet FrEEr(3Cigabit)

System: TANET_NSYSU_C6K.moe.edu.tw in
Description: BackBone 3G Link To MOE Port Giga2/1~3
ifType: propVirtual (33)

ifName: Poll

Max Speed: 3000.0 Mbits/s
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9. The following two figures are MRTG graphs showing proxy hit rate status of
Proxy2.NSYSU.edu.tw. Please write down as much information as possible which

you can get from the graphs or implications you can find from the figures. éf[?‘}

The statistics were last updaied Tuesday, 16 April 2002 at 0:35 ROC

*Daily’ Graph (5 Minute Average)
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“Weekly' Graph (30 Minute Average)
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