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. (a) List the following classes in decreasing order of efficiency. (5%)
o) ©((gn) ©(n* ©O(lgn) emn) 62"
(b) Is a polynomial solution to a problem always better than an exponential solution?
Explain your answer. (5%)

List the major events that take place when a process is interrupted (10%)

Derive the truth table of a 4x1 multiplexer circuit, and draw its schematic diagram using
logic gates. (10%)

. (a) Summarize the principles of public-key encryption. (5%)
(b) Is it possible to use the technique of public/private key to generate and read digital
signature? Explain your answer. (5%)

. In an object-oriented programming environment,

(@) What is the difference between a user-defined data type and a primitive data type?
Exemplify your answer. (5%)

(b) What is the difference between an abstract data type and a user-defined data type?
Exemplify your answer. (5%)
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6. Given the following network where the weights represent the time delays across a link:
(@) Find a shortest path from node A to G and give its overall delay. (6%)
(b) For a network with N nodes, what are the time complexities of finding a shortest path
using “brute force” algorithm and using Dijkstra’s shortest path algorithm,

respectively? (4%)

7. HTML, PHP, and SQL are special-purpose languages and have been widely used in
web-based businesses. Answer the following questions briefly:
(@) What does SQL stand for? (2%)
(b) What is the usage of SQL? (2%)
(c) Describe the relationship between PHP and HTML. (2%)
(d) Describe the differences between static and dynamic Web pages, and (2%)
(e) Describe the relationship between PHP and SQL. (2%)

8. (a) Apply the value 3 to the following procedure, in which N is an integer, and record the
values that are printed. (5%)

procedure MysteryDigit (N)
if (N > 0) then (print the value of N and
apply the value N — 2 to the procedure MysteryDigit)

print the value of N + 1

(b) Rewrite the procedure given in (a) into a complete function using C or C++ language.
(5%)

9. Explain the following terms briefly:
(@) Von Neumann bottleneck (3%)
(b) MIMD parallel processing (3%)
(c) Cluster computing (2%)
(d) Grid computing (2%)
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10. A compiler translates JAVA assignment statement into assembly language code (as shown
below). Is this translation right or wrong? Explain your answer. (10%)

Jui

Il Translated assembly language code

-- Compute the term (B+C)

LOAD B -- Register R holds the value of B
ADD C  -- Now it holds the result (B+C)
STORE B -- Put the result temporarily in B
_> -- Next compute the term (D+E)

LOAD D -- Register R holds the value of D
ADD E -- Now it holds the result (D+E)
STORE D -- Put the result temporarily in D
-- Finally, subtract the two terms and

-- store the result in A

LOAD B -- This holds the value of (B+C)
SUBTRACT D -- This is (B+C) - (D+E)
STORE A -- Put the result in A

/I JAVA code
A=B+C)-(D+E),




