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(10 %) Assume the following message is encoded in Huffman codes with 1 and 0 bits
TERSFRFEZAKRE

What are the codes for each character of “ $°, ‘iE’, * K¢, ‘%<,

(10 %) Please mimic (#4%) the structure of binary tree whose nodes have a key value and two

links to construct a ternary tree (= ju#) whose nodes have two key values and three links for the

following integers that are inserted to the ternary tree one by one.

4,33,2,-2,87,44,77,1,5
(20 %) Consider the following directed graph.

B——E——®

A &

a. Please write the three adjacent lists only for nodes A, B, and C. Note the elements in the
adjacent lists are ordered in alphabetic order;
b. Please use the breadth-first search algorithm, starting from node E, to travel the graph.
Please list all the nodes one by one that the travelling encounters.
(20 4*) The complex number is composed by two parts, one is real number and the other the
imaginary part, like 2 + 3i, -6.3 + —5.2i. Suppose we use the notation, (rno, ino), to represent the
complex number, where rno and ino is a floating number. For example, (2, 3), (-6.3,-5.2) represenl‘

the complex numbers, 2 + 3i and -6.3 + —5.2i, respectively. Please write the multiplication function|
in any programing language with two complex numbers being its input parameters to computes
the multiplication of the two input complex numbers. _
(20 47) The following graph shows the nodes, bi-directional edges, and length of edges. a. Please
use either Kruskal’s or Prim’s algorithm to find the shortest paths from node u to all nodes;

b. Suppose we just want to find the shortest path from node u to node z, and we intend to use
dynamic programming to get it. Please write the recurrent equation for the shortest path from|
node u in the graph.
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6. (20 %) Suppose you have the double linked list for the sequence of integers 2, 7, 4, and 5, as follows:

head tail
\ /
2 7 4 5

next-+—| next-—| next—— next—>null

prev |«—-prev |«—prev |«—-prev

Y

null
Suppose we have the definition of class for a node as follows:

public class LinkedQueue<T>
{

public int Count { get; private set; }
public void Enqueune(T element) { ... }
public T Dequeue() { ... }

public T[] ToArray() { ... }

private class QueueNode<T>

{
public T Value { get; private set; }

public QueueNode<T> NextNode { get; set; }
public QueueNode<T> PrevNode { get; set; }

}

a. Please write the codes (in any programming language) for the subroutine get and set of NextNode
and PrevNode;

b. Please write the codes (in any programming language) for the subroutine Enqueue.




