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Problem Set 1 (due October 17th, 2002).

1. (15 points): Assume that a transmitter and a receiver are communicating over a channel such that the signal to noise ratio (S/N0W) is equal to 40dB. Assume that the channel bandwidth is 1 MHz. 

a. What is the maximum data rate that can be achieved with this communication?  

b. Assume that the transmitter only needs to send (one-way) a packet of 1Kbytes every 1 millisecond. How much energy would the sender save by reducing its signal power and satisfying its packet transmission requirement?

2. (20 points): Encode the following sequence of bits using NRZ, NRZI, and Manchester encoding: 100110101

a. NRZ:

NRZI:

Manchester:

b. Assume that the sender a receiver have a relative clock drift of 5%. What is the maximum sequence length of 1’s and 0’s that can be tolerated by each encoding scheme (NRZ, NRZI, Manchester)?

c. Propose an encoding scheme that can be combined with HDLC framing and that can tolerate a 5% clock drift. This scheme shouldn’t require more channel bandwidth than the NRZ encoding.

3. (15 points): Use two techniques to compute the CRC corresponding to sequence 1011 (D3+D+1). Use the generator polynomial g(D) = D4+D+1.
a. Compute the CRC by polynomial division.

b. Draw the LFSR circuit that computes this CRC, input the data sequence, and show that you obtain the same CRC as in the previous question.

4. (10 points): Textbook problem 2.14 page 142.

5. (10 points): Consider a one-way communication from A to B. Assume that A and B use a Go-Back-n ARQ protocol. Assume that n = 4. Fill the values of the RN and SN of packet exchanged between A and B: 
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6. (10 points): Assume that we use an ARQ scheme such that the sender can send l packets before receiving an acknowledgement and that the receiver only accepts k packets beyond the one it is expecting. What should be the constraint on the modulo m? Show that your constraint doesn’t result in any ambiguity.

7. (10 points): Consider the framing mechanism based on bit-stuffing. Build the frame corresponding to the following sequence of bits: 01011000011111100111111

a. Using flag 01111110
b. Using the flag 0110.
8. (10 points): Consider the character-based framing mechanism. Build the frame corresponding to the following sequence of characters (assume no Header is used):
Data Packet = A C B STX D DLE G DLE ETX A DLE DLE
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