MATH 342—Quiz #1
May 17, 2006

No notes, books, or caleulators 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] Describe precisely what it means for a code to be a g-ary (n, M, d)-code.
(b) [5 pts] Explain in words what the equality A5(10,5) = 12 means.
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2. Consider the two codes

AAAAAAA 01111110
. _ ABBBBBB 4 (.- 01100001
1= @EACBCC R 11111101
CDDADBC 10000110

Chis a (7,4,5)-code and (5 is a binary (8,4, 5)-code (you don’t have to prove either of those

statements).

(a) [6 pts| “Puncture” the code C; to produce a (6,4, 4)-code. Explain the choices you
make.

(b) [5 pts] “Lengthen” the code Ca to produce a (9,4, 6)-code. Explain how you calcu-
lated what bits to add.
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(a) [3 pts] Consider the ternary, length-5 word x = 21021. (“Ternary” means that the
possible symbols are “0”, “17, and “2”.) Compute the number of ternary words of
length 5 whose Hamming distance from x is less than or equal to 2.

(b) [7 pts] There is an upper bound of the form

Agn,2t+1) < -

called the sphere-packing bound. Write down the sphere-packing bound and briefly
describe how it was proved.
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4. [10 pts] Let C be a code with d(C') = 4. Describe a “scheme” using C' that simulta-
neously corrects single errors and detects double errors. {That is, describe how you would
tell a computer to deal with received words that weren’t necessarily codewords of C.) Prove

that yvour scheme really does correct single errors and detect double errors.
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