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1.

Figure 1 is a social network of persons. {a) Please draw the adjacent array for the network; (b) Suppose
the hub of a social network is defined as the one with the most links upon him/her. In this graph, the
hub is Bob. Please write a subroutine (in any programming code) to find the hub. (10 points for each

sub-question)

Charles

Bob

Tom

Figure 1.

Assume you use AVL tree to store the data and there come the six data 15, 4, 26, 1, 8 and 14 in the order
and one by one. (a) Please draw the AVL tree from an empty AVL tree to insert the data into the tree (i.c.,
you need to draw six AVL trees to show the six insertions). (b) Suppose you delete the data 26, and 4 one
by one from the tree. Please draw the AVL tree. Also, you need to draw two AVL tree to show the results

of the two deletions. (10 points for each sub-question)

(a) Write a subroutine to count the number of nodes in a double circularly linked list. Suppose each node in

the circular linked list has three fields, as follows:

node |

Jdata : string
Rlink : *node
dLlink : *node

Figure 2.

In addition, there is a link variable, Top, pointing to a node in the circular linked list. (b) suppose you
want to delete a node with data being ‘CCU". Please write the subroutine to do it. Note your program
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should consider the situation that the data with value being ‘CCU" may or may not exist in the double
circularly linked list. (10 points for each sub-question)

. (a) Write a recursive function to add all the elements ina n x n (two dimensional) array of integers, n>= 1.

For example, the result of [3 8] for the addition is 33. (b) Assume the addition of two matrixes is defined

as the addition of the two elements in the same position of the two arrays. For example, [93 183 +
[13 i = {173 111]. (Note: your answer must be written in a recursive function, otherwise, no points).

(10 points for each sub-question)

Figures 3(a) and 3(b) are the depth-first and breath-first search algorithms, respectively. The two algorithmsg
are annotated with numbers before each of their statements. Please write the execution sequence in these
numbers step by step to travel the graph from vertex 3 in Figure 3(c). If more than one link can be traverse,|
the algorithm always chooses the link the smallest one in alphabetical order.

You only need to write the step numbers, like 1, 2, 3, 4, 3, 4, ...., to answer the following two
sub-questions. (a) Travel the graph in DFS manner; (b) Travel the graph in BFS manner. (10 points for each)

sub-question)

Algorithm BFS(s):
J initialize collection Lg to contain vertex s
2i+—0
3 while L; is not empty do
4.create collection L4 to initially be empty
s for all vertex vin L; do
or all edge ¢ in G.incidentEdges{v) do
if edge eis unexplored then
s w «— G.opposite(v,e)
if vertex w is unexplored then
w0 label e as a discovery edge
yvinsert winto L
I else
label e as a cross edge

Algorithm DFS(G,v):
label v as visited
1Aor all edge e in G.incidentEdges(v) do
if edge e is unvisited then
3w« (.opposite(v,e)
yif vertex wis unexplored then
5 label ¢ as a discovery edge
&recursively call DFS(G,w)
else
label ¢ as a back edge

Figures 3(a)‘

140 — 1+ 1

Figure 3(b)
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Figure 3(c)






