MATH 342—Quiz #4
June 7, 2006

No notes, books, or calculators allowed; put away all cell phones, pages, etc. and make sure
that they won’t beep. Show all your work and justify all of your responses fully, unless
otherwise stated in the problem. You may write on the backs of pages if necessary. Do not
remove the staple or any of the pages.
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1. For this problem, you only have to write the answers down——you don’t have to prove
anything.

(a) [5 pts] Write down a parity-check matrix for the 3-ary Hamming code Ham(4, 3).

Since there are too many columns to write them all down, write down only the first

fifteen columns and the last two columns (that is, fill in the blanks in the matrix

below).
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(b) [5 pts] What is the definition of the binary Hamming code Ham{r, 2)? (Do not give

an example for a specific r; instead, write down a definition valid for any r.)
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2. Let C be the binary linear code whose generator matrix is
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The minimum distance of this code is 3 (you don’t have to prove this).

(a) [6 pts] Construct a lookup table for incomplete syndrome decoding (with ¢ = 1).
(b) [4 pts] What will this decoding scheme do with the codewords 01010, 10011, and
111017 (Show enough to demonstrate that you're not guessing.)
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(a) [5 pts] The parity-check matrix for the binary Hamming code Ham(3,2) is
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Decode the received word 1010111, showing your work.
(b) [5 pts] The parity-check matrix for the 7-ary Hamming code Ham(2,7) is
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Decode the received word 45106202, showing your work.
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4. Let C be the 5-ary linear code whose generator matrix is

1021140
G=1213010
302001

(a) [b pts] Find a parity-check matrix for the code C (note: C itself, not an equivalent

code). Show your work.

(b) [5 pts] Find, with justification, the minimum distance of C.
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