ACU STRATHFIELD CAMPUS
MATH215 APPLICATIONS OF MATHEMATICS
SECOND SEMESTER 2006

EXTRA QUESTIONS: CODES
1.  (See Lecture Notes Page 32). The numbers below represent old ACU student numbers. Find the corresponding parity check digit, i.e. the letter that is meant to go in the last place.
(a)
9410032
(b)
9600193
(c)
9911003
2.  Find the (Hamming) distance between the following pairs of codewords.
(a)
12101966 and 16051938
(b)
CHARLOTTE and CATHERINE

(c)
1100101100 and 1110011001
(d)
DOG and CAT
3.  Determine the parameters of the following codes.
(a) 10111, 11110, 01010, 00000, 11100
(b) CATHY, CHRIS, CLAIR, CONNY, CRAIG

(c) 97014054, 97014156, 97014400, 97014124

4.  Write down all the vectors in the Reed-Muller code 
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5.  (a)
Write down all the vectors in the Hamming (7, 16, 3)-code.

(b)
Show that 1010011 is not a codeword in this code, and find the place where the error has occurred.

(c)
Show that 0010100 is not a codeword in this code, and find the place where the error has occurred.

6.  Calculate the parity check digit for each of the ISBN’s below.

(a) 0 18 033292 
(b)
0 23 066345
(c)
0 21 133224
(d)
0 14 222333
7.  Find the nearest neighbour in 
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 for each of the following vectors.

(a)
11111000
(b)
01110110
(c)
01011101
(d)
01111001

8.
Show that there is no (6, 8, 5)-code.
9.
Determine whether or not the following codes are linear. Find a generator matrix for those which are linear.

(a)
000, 111
(b)
011, 111, 000

(c)
010, 101, 000, 111
10.
Find the weight of each of the following vectors in 
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(a)
10011001
(b)
10010110
(c)
11000011
(d)
00111100
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