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The following problems can be answered either in Chinese or in E’nglish.'

- Problem 1 (15‘%) Let T(n) be a polyhorrii.a-ul 'émd T(n) = T(—f)-ﬁ—T(%)-f—n—i—l Solve T( Y. o

Problem 2 (1 5%) The longest 1ncreasm! |ubr§§g_}ience problem is defined as follows: Given

an integer sequence ai,.--,an, find th.e_ 1?.1:@35 ~% guch that there exist indices. i1,4s,..., 1%

) } A . _ _ |
satisfying 1 <41 <43 < --- <4 <n angd dj, < G £ < ag Show how to solve. the-longést

1&:-“.

increasing subsequence problem in tinfe &{7

. Problem 3 A bma,ry heap is a Wa,y to realize a priority queue. Suppose we want tq tise

an array to 1mplement a bmary 11eap Given ¢ as the mdex of a node, wnte down sunple'

expressmns in terms of i for the indices of

-
1. (5%) the parent node of i; "

2. (5%) the left child of i;

3. (5%) the right child of {
if they do-exist.

Problem 4 (15%) Given ten clauses S

TI V23V T4, " 23V 5 V»«-ﬂasa-i« 1V zg V —=335= —Z2 V T4 V T,

oV .’L‘g, -1332 Vizs, -3 Y—:r: —::c v :.:5, sV Zg, TV T4,

.show that then" conJunchon (that is, their loglca.l—and ) is unsatlsﬁable

Problem 5 (20%) In the sorting problem, we are given n numbers and have to list these - _

- numbers from the smallest to the largest i non-decreasing order. Show how to apply divide-

and-conquer to solve the sorting probléfm_, intime P(nlogn).-
. N

Problém 6 (20%) Supp"bse we kndw af-sorting n numbers by comparlsons requlres :

Q(n log n) time. Show how. to use th1|s tak- 4‘56 prbve that constructmg the convex hull for

P

n points in the plane has time complexlty Q(nlogn).




