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1. (10%)

(1) Sorting is not possible by using which of the following methods?
(a) Insertion (b) Selection (c) Exchange (d) Deletion

(2) (Yes or no) Does the minimum spanning tree of a graph give the shortest distance between any 2 specified
nodes?

2. (10%) Determine the time complexity of T(n) when T(n) = 7*T(n/3) + n?.
3. (20%) The pre-order and post-order traversal of a binary tree is given as below; obtain the binary tree with those
traversal properties.
Pre-orderr ABCDJHEIFKG
Post-order: DJCHBIKGFEA
Write the algorithm you used to construct the binary tree from its pre-order and post-order traversals.

4. (20%) Order the following functions by their growth rates starting with the slowest.
@) 3n+20log(n)*> () 2 (© 4nlog(n)++/n (d) nlog(n)
(@ 27 () log(n’)

5. (20%) State the algorithm of how to delete a note in a binary search tree. Let x be the node that has to be deleted
from a binary search tree T. To delete the node x, we have three cases:

1. x has no children. 2. x has one child. 3. x has two children.
Draw the resulting binary search after deleting the node with value 12 in the following binary search tree.
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6. (20%)
(1) Draw the graph G from the adjacency matrix shown below.

(2) In what order are the vertices visited using DFS starting from vertex A? Where a choice exists, use alphabetical
order.

(3) In what order are the vertices visited using BFS starting from vertex A?
(4) What data structure is used to implement the depth-first search and what data structure is used in breadth-first
search?

(5) In what order are edges added to the minimum spanning tree by Kruskal’s algorithm? List the edges by giving
their endpoints. '

A B C D E F G H 1
Al0O 8 4 0 0 0 0 0 O
B|8 0 0 13 0 0 0 0 0
¢4 0 0 10 18 0 10 0 O
Do 13 10 0 0 0 o0 0 15
El0 0 18 0 0 0 o0 o0 o0
FIo 0 0o 0o 0 o0 16 0 0
G|0O 0 10 0 0 16 0 2 12
H o0 0 0 0 0 0 2 0 6
Ifo o o0 15 0 0 12 6 0

Graph G's adjacency matix
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