AR BRS04 FEEGEAENPERRE 5 2 &

EETE . : = m
ﬂ-ﬁ . ﬁﬁﬁﬁﬁﬁﬁﬁ B ETLAR= 1R RS, AESHER , TUYE e

e

a

2 ERBABEERSE L , BATTFE4. £
721 - JRAE, BOSEE REARSHR, g |

H
H

"The following problems can be answered either in Chinese or English.

Problem 1 (20%) Given an integer s¢

B

the second smallest number in hhﬂs‘s[? (lﬁ‘ce— Write a program in C language to solve the

l

malke sure that your program is indeed an algorithm

/]

Problem 2 (20%) Suppose you need a data structure that stores a set of integers as the

e

above problem in time O(n). In C}drr
EN

in time O(n), please prove this. E

elements and can support the following operations: (1) find the minimum between those

elements; (2) remove the minimum; (3) r.mm!a, new integer into this set; and (4) decrease the
g

e - |

value of an element and still leame“‘ﬁﬁs eferr c—:fnt in this data structure. What data structure

o
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would you choose for the purpose | 7 Show how to implement these operations in

this data structure.

Problem 3 (15%) FExplain the main differences between stable sorting and unstable sort-

ing.

Problem 4 (15%) Given a g@h—_G ﬂ( E) where V is the set of vertices and E' is the

set of edges, we need to eva,111a1te._tbl e dibineter of G. Given any two vertices v and v in

G, we use d(u,v) to denote the lgggjt of. 7@ shortest path connecting v and v; if u and v

d
.
o

o

are dlsconnected d(u,v) is set 18 be co. THe diameter of G is defined as the largest value

of d(u,v) over all pairs of vertices v and v in V. Describe a polynomial-time algorithm to

accomplish this task.

Problem 5 (15%) Suppose ygu zing an algorithm and finally you got a recur-

1s shown as follows.
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T s g

rence relation for its time compl a0 l

Solve this equation and derive a closed form of T(n).

Problem 6 (15%) Please give formal definition of minimum spanning trees in a graph.

wence ay, ag, . . -, G, 88 the input, your job is to find




