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School of Electrical Engineering and Computer Science

CNT 3004: Computer Network Concepts (Spring 2009)

Assignment 3
(Due date: Friday 3/20/09 in class)

Name: ______________________________________ 

Instructions:

1. There are a total of 13 questions. Please show your work.

2. Important: I won’t receive any assignment after Friday 03/20/09, 11:59 pm. If for any reason you cannot come to my class that day, please send me an email with your assignment attached, and then on Monday  03/23/09, give me a hardcopy of the assignment. 
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1. Calculate the minimum time required to download one million bytes of information using each of the following technologies:
a. V.32 modem

b. V.32bis modem

c. V.90 modem

d. ADSL

e. ADSL lite 

f. HDSL

g. VDSL


2. What is the Hamming distance for the following codewords:
a. d(00000,01011)

b. d(01011,10111)

c. d(01011,11111)

d. d(10111,11111)


3. For the code represented by Figure 1, what is the maximum number of errors that this code can detect? What is the maximum number of errors that this code can correct? What is the minimum Hamming distance for this code? 
	Dataword
	Codeword

	00
	00000

	01
	00111

	10
	11001

	11
	11110


Figure 1: Table for Exercise 3.

4. What is the polynomial representation of each of the following bit streams?
a. g = 100000111

b. g = 11000110101
c. g = 10001000000100001

5. What is the remainder obtained by dividing x7 + x5 + 1 by the generator polynomial x3 + 1? (You can use any of the following procedures: modulo-2 division, CRC hardware implementation or CRC division using polynomial)

6. A bit stream 10011101 is transmitted using the standard CRC method. The generator polynomial is x3 + 1. Show the actual bit string transmitted. Suppose the third bit from the left is inverted during transmission. Show that this error is detected at the receiver’s end.

7. Data link protocols almost always put the CRC in a trailer rather than in a header. Why?
8. We need a dataword of at least 15 bits. Find the value of k and n in the Hamming code (n,k) with dmin = 3.

9. Design the encoder of a CRC code with the following polynomial generator: x8 + X2 + x + 1.

10. Which of the following CRC generators guarantee the detection of a single bit error? Defend your answer.
a. x8 + X2 + x + 1

b. 1

c. X6 + x4
d. X4 + 1


11. Referring to CRC-64-ISO (x64 + x4 + x3 + x + 1), answer the following questions:
a. Does it detect a single error? Defend your answer.

b. Does it detect a burst error of size 16? Defend your answer.
c. What is the probability of detecting a burst error of size 65?

d. What is the probability of detecting a burst error of size 70?

12. Find the parity-check code C(4,3). Assuming even parity, complete the following table:
	Dataword
	Codeword
	Dataword
	Codeword

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


13. A sender needs to send four data items 0x5649, 0x4C4C, 0x4150, 0X4F4C. Answer the following:
a. Find the checksum at the sender site.

b. Find the checksum at the receiver site if the second data item is changed to 0x4C5A.
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