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1. (10%)
A logical expression contains three types of operators, namely, in order of precedence, ~(not), A(and), v(or).
- Given a logical expression, Av(BA(C~DVE)A (FvG)
(1) Please write its prefix form.
(2) Please draw its expression tree.
2. (10%)
Given an n-node binary search tree using array implementation, please give
(1) the smallest possible position, and
(2) the largest possible position
in this array for the smallest element and the latgest element,of'this binary search tree respectively.
3. (10%)
(1) Please show the result of sorting 64, 16, 9, 316,56,27::35, 136, using radix sort with 7 buckets. Please list
the result of each pass.
(2) Please show that the time complexity of radix sorting of n keys with » buckets.
4. (10%)

Given an undirected graph shown in Figure 1, to find the shortest path from A to every other vertex,
Dijkstra’s algorithm proceeds' in stages. At each stage, Dijkstr’s algorithmiselects a vertex, declares it to be
known, and updates tentative distancesifor.cach vertex. The first'stage selects the vertex A.

(1) Please show the vertex selected at stage 4 and.stage S.respectively.

(2) Please show the tentative distance of each vertex after stage 4 and stage 5 respectively.

Figure 1.
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5. (10%)

Given the two-dimension array shown in Table 1, after execution of the program segment in C Language
shown in Figure 2, please indicate the result of

(1) flag[2]

(2) flag(5)

(3) flag[6]

(4) flag|[8], respectively.

void Mystery( void ) S
int i, count, flag[n]; |
for(i=0;i<n;i++){ N T T T
flagli]=0; AN |23 (4156 |7 18
SHlRt S0 B L.l |1 |00 (0|0 ]O
-_ i H _}_ "
for (i=0;i<n;i++) ' 2 Sk, ‘! : 010160
if (flag[i]==0) i P
Secret( i ): | 5_3_1_1 OO 1 |1 (0|0
. 4 [0 N ]n 01|11
void Secret( intv ) = BP. | i
{ | | -_3;{1_@ L]0 |1 |0 0|0
int i; ‘ 6 |0 | OWEER0 FO (1 /10 |0
flag[ v] = count++; e | o] 010 B 0
for (i=0;i<n;i++) ‘ ‘i!{-___ S 01
if (data[ v ][i] == h&&iflaglil==0){ || '8 | of OO [0 0|0 |1
Secret(1); | WS 0 T e
; } |
LLLLLL Figure 2. N Table 1.
6. (10%)

There is a town with » citizens. Only_some friendships between pairs«of people are known. According to the
famous saying that “The friends of my friends are my friends, too” it follows that if A and B are friends and
B and C are friends then A and C are friends, too. Please write a procedure in a language of your choice

(please specify) to determine the friendships for all pairs of citizens in o).

7. (10%)
Given a network of » computers, the distance between each pair of computers is known and is shown in Table
2. Please design an O(n’logn) algorithm to find the shortest length of cable that can be used to connect all
computers while ensuring that there is a path between any two computers. Please illustrate your algorithm by
the example shown in Table 2.

i R oA M OF  # %




BxsgaR%E 100 ZH5EHRAH B84 £ KA
. = 23R %3 R

¥ ® # B f;:i;i‘;;ﬁ }Pfr A %gﬁg%;i”’m%ﬁ/ Nk rair, R ACE) E ® @
e T s T
1 0 3 | 4 [ 10] 8 |
2 | 6 15 | 10| 2 | s 4
3 3 15 0| 6 | 4| 2
4 | 4 0] 6] 0o 4 |3
s |10 2| 4| 4| 0| 1
6 | 8 | s | 2|3 | 1] o0
Table 2.
8. (30%) True or False (Please use O for true, X for false)

(1) It may take O(1) time to insert a key inte"a giVen position 1m,a linked list.

(2) It may take O(n+m) time to merge two sorted linked list of size 72 and m into one sorted linked list.

(3) The third minimum elementof a minimum heap must be one of the tweo.children of the root.

(4) If the input keys are strings, hashing doesn’t-work.

(5) Extendible hashing is a dyuamic hashing scheme.

(6) Queue is more useful than stack for checking whether every right parenthesis correspond to its left
counterpart in a statement of a program.

(7) The recurrence relation of worst case time complexity interms of comparison operations for quick sort of
n records is T(n)=2T(n/2ytcn.

(8) The worst case time complexity of searching akey in a sorteddinked list of size n is O(logn)

(9) The worst time complexity of LR rotation in.an AVL tree'of size n is O(1)

(10) The best time complexity of finding the maximum in an AVL tree of size » is O(logn)

(11) If all pairs of vertices are adjacent in an undirected graph, then this graph is connected.

(12) Given a graph with » vertices, thesminimum«€0st spanning tree6f this graph contains exactly n-1 edges.

(13) To represent the friendships of users in Facebook, adjacency matrix representation is more appropriate

than adjacency list representation.
(14) Atopological ordering is not possible if all the in-degrees of vertices in the graph are nonzero.
(15) Currently there are no algorithms in which finding the path from a single source to one vertex is any

faster than finding the path from a single source to all vertices.

i




