1. (10%) Please give a brief description at how to represent sounds and images on a computer, using the binary numbering system. 
2. (10%) Design a 1-bit subtraction circuit that subtracts two bits (xi, yi) with an old borrow (bi), setting an output bit (si) and a new borrow (bi+1). 

3. (10%) What is Hyper-thread? How can it work?

4. (10%) What are the differences between the pipeline and the super-scale?
5. (10%) How can we provide reliable transfer over a packet switching network?
6. (10%) Magic Squares: In any magic square, the numbers in every row, column, and diagonal all have the same magic sum. Now, please write a program that would check to see if the series of numbers below is a magic square. Make sure you take into account all of the possibilities! 
                  13          8           12      1 
                                     2          11         7      14 
                                     3          10         6      15 
                                   16          5           9        4
7. (10%) Suppose selection sort and bubble sort are both performed on a list that is already sorted. Does bubble sort do fewer exchanges than selection sort? Please explain. 
8. (10%) Network connection: 
a. Assume that we have a wide area network with N nodes, where N>=2. What is the smallest number of point-to-point communication links such that every node in the network is able to talk to every other node? (Note that a network in which some nodes are unable to exchange messages with other nodes because there is no path between them)

b. If you are worried about having a disconnected network, what type of interconnection structure should you use when configuring your network? 
9. (10%) What does the following program intend to do? 
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10. (10%) The distributed denial of service (DDoS) attacks pose a great threat to the Internet. Please explain how the DDoS attacks paralyze the network nodes such as servers and consume network bandwidth. 
