NTNBFEER

BT T E KB HE K -

BB FEEA) BHI: 99& 78 298 #£ 18 #18

®w YV B YAYEE gFE
* AR ERERRIREZRALTERSE

BRBTFMEITE » SRIF PS5t » Write your answers legibly; otherwise youwill get zero score.

1. 15%
Rank the following functions by order of growth; that is, find an arrangement g;, g3, ..., gn, of
functions satisfying g; = Q (g2}, g2 = Q (g3), ..., gn1 = Q (gs). Partition your list into equivalence
classes such that f(n) and g(n} are in the same class if and only if f{n)= ®(g(n)). (Note: log n = logg n)
lgn=lgsn, inn=log,n, log.2= 0.693 and log;2 = 0.301).

(a) (log n)?oe" () n+ w2 + w3+ W i)
(b) p oz iog’ () 2x(n-2)+4x(n-4) +6x(n-6)+ ... +
(c) log((n log n)" ") (1-2)x2
d) " () [+ 1/2+1/3+ 1/4+ .. +1/1007)
) (1) + (I +1/2)+ (1 +1/2+1/3)+ ..+ (1) 2%"

(1+172+.. + 1/ (m)4 8"
6 2 (n) & &7
(8) 3 (0) 8%

(h) #° + RY/2 + /4 + 08 ..+ 1

2. 10%
Given an open-address hash table with load faction o = n/m < 1, prove that the expected number of
probes in an unsuccessful search is at most 3/(1-@), assuming uniform hashing.

3. 25%

a) Briefly describe Bellman-Ford Algorithm and illustrate it by the graph below. Note that you also
need to describe that how to detect a graph with negative-weight cycle.

b} Briefly describe Dijkstra Algorithm and illustrate that it is not working in the same case.
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1. 8%

(1) Write the recurrence equation to compute the average case time complexity of the quicksort
and give the solution. (No need to expiain.)

(2) If you are asked to justify your solution, what method will you use?
(No need to actually justify it, just state the procedure )

2. 7% Suppose that you are given a sequence of n numbers to sort. The input sequence consists of
n/k subsequences, each containing k numbers. The numbers in a given subsequence are all smaller
than the numbers in the succeeding subsequence and large than the numbers in the preceding
subsequence. Thus, all that is needed to sort the whole sequence of length n is to sort the numbers
in each of the n/k subsequences. Prove that there is a theoretical lower bound on the number of
comparisons needed to solve this variant of the sorting problem.

3. 10% Given that the subset-sum problem is NP-complete, prove that the set —partition problem is
NP-complete.

The set —partition problem takes as input a set S of numbers. The question is whether the number can be

partitioned into two set A and B= S — A such that the sum of the numbers in set A is equal to the sum of
the numbers in set B. me X= ZXG 5%

One of the following expressions may or may not be helpful:

Ir—‘zxeSx ? |t_zxesxl’ 2r—zxesx’ |2t—zxeSx|

4. 15% Show how to solve the subset-sum probiem in polynomial time if the target value t s
expressed in unary. ( It is called pseudo-polynomial time. Name the method or technique used.)

5. 10%

(1) The longest-simple-cycle problem is the problem of determining a simple cycle of maximum
length in a graph. {The edge weight is one for each edge.)
Is it an NP-hard problem, or is it a P problem? Justify your answer.

(2) What about the shortest-simple-cycle problem?
Is it an NP-hard problem, or is it a P problem? Justify your answer.




