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(a) For a function f{
function, and f{n)=Q (h( zf}} 10 é@n zbg lower bound of the complexity of the function. Please

lefine both of them.

(b) If the time complexity of the hi ghest lower bound of a problem 1s found to be Q(n log n) and the
) J

time complexity of the best available algorithm to solve this problem is O(n®), what are the
possibilities for further improvement on these bounds?
(12%) Consider the problem: Given a sequence § = » Xn O elements and an integer £, where

I<ks<n, find the kth-smallest element in S.

(a) Give a linear-time worst case algorithm for solving this problem.

1..16] be an array that represents a heap (using the implicit r representation). What is the

1

minimal number of heap elements that ca 10ccupy an array of size 167

{¢) Can you build d up a heap by a linear-time worst cast g lgorithm?

T

(10%) Is the LRU algorithm a stack algorithm? (6%) Is the optimal replacement algorithm a stack
algorithm? You need to prove your answer to get the score,
(4%) What is an object-oriented programming language? (4%) Please list the two most popular

object-oriented programming langua ges.

(6%) What are the requirements that a correct solution to e critical-s
(8%) (a) Explain why moder n digital computers use binary numbe
modern digital computers use two’s complement re epresent forint

o

n

(16%) (a) Show the differences between a s&gusmiaé circuit and a combinational cireuit,
ou ontrol the traffic light. (1) Is this circ

are assigned t

v combinational?

“:2

outputs of your circuit? (i) Draw the state

diagram of your circ

¥0) (a) Draw a block diagram showir 1g the internal or

diagram to explain the instruction cycle of a processor, i.e.




