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Problem 1 

(a) An application has the following bit pattern to transmit over a Stop and Wait communications link:

1 0 0 1 0 0 1 1 0 1 1 0

What would be the data bits sent over the communication channel if the data link used a cyclic redundancy check with a generator polynomial of the form: 

P(x) = x3 + 1

(b) If the bits that arrived at the receiver for the above transmission had the following bit pattern: 

1 0 0 1 0 0 1 1 0 1 1 1 0 0 1

What would be the response of the receiver? 
Problem 2

(a) Compute the checksum for the following data bits:
11010100 11001001 11011001 00001001
Assume an 8 bit checksum is being used. 

(b) if bits 6 and 22 (counting from the left starting at 1) arrived in error, what would be the reaction at the receiver? 
Problem 3
(a) Assume a Sliding Window with Go-Back N ARQ is being used on a transmission link with a window size of 7 (window includes frames numbers 0 through 6). The transmitter has previously sent frames 0, 1 and 2. Is the transmitter allowed to send frame 3 if frame 2 has not been acknowledged? Explain your answer. 

(b) Assume a Sliding Window with Go-Back N ARQ is being used on a transmission link with a window size of 7 (window includes frames numbers 0 through 6). 

1. If the transmitter sends frames 0, 1, 2 and 3 what is the size of the send window? 

2. If the receiver sends back ACK 2, what is the new size of the send window? What frame numbers are in the send window? 

(c) Assume a Sliding Window with Selective-Reject ARQ is being used on a transmission link with a window size of 8 (transmit and receive window includes frames numbers 0 through 7). Host A sends frames 0, 1, 2, 3, and 4 to the receiver and frame 3 is received in error by Host B. 

1. What is the size of the receive window at Host B? 

2. What would be the frame number in the ACK sent back by Host B? 

Problem 4
Given a (15,11) Hamming code with the redundant bits defined as follows: 

b 1 = b 3 + b 5 + b 7 + b 9 + b11 + b13 + b15
b 2 = b 3 + b 6 + b 7 + b10+ b11 + b14 + b15
b 4 = b 5 + b 6 + b 7 + b12+ b13 + b14 + b15
b 8 = b 9 + b10+ b11+ b12+ b13 + b14 + b15 

(a) Calculate the transmitted code word for the following message: 

     3  5  6  7  9 10 11 12 13 14 15  (bit position)

     0  0  1  0  0  0  1  0  0  1  0 


(b) What would be the error code word at the receiver if bit 14 arrives in error (i.e. bit 14 = 0).

Problem 5
Why there is a lower limit on payload length? Is this because of CSMA/CD? If yes then prove why it is 46 bytes?
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