MATH 342—Quiz #3
May 31, 2006

No notes, books, or caleulators allowed; put away all cell phones, pages, ete. and make sure
that they won’t beep. Show oll 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.

Name: Selutions Student ID:

1. For this problem, you only have to write the answers down—you don’t have to prove
anything.

(a) [5 pts] Let C be a g-ary linear [n, k]-code. Describe precisely what the dual code

Ct is. .
(b) [5 pts] Suppose that C is a ternary linear code and that
01100
=12 0010
12001

is a parity check matrix for C. Write down three different nonzero codewords of C.
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2. Let C be the binary linear code whose generator matrix is

1100
G‘[0011}'

(a) [6 pts] Write down a standard array for C. Use-it to decode the received words 0001
and 1111 (explaining how you decoded them).
{(b) [4 pts] Using your standard array from part (a), give an example of a single error that

is incorrectly decoded, and an example of a double error that is correctly decoded.
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3. Let C be the 5-ary linear code whose generator matrix is

1210
G=|13 120
2 0 2 4

(a) [7 pts] Find a generator matrix, in standard form, for a code that is equivalent to
C. (Show your work.) ‘

(b) [3 pts] Explain why the code C itself does not have a geueraﬁor matrix in standard

form.
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. Let ¢ be a prime power. Define S to be the following subset of V (3, ¢):
S={(a,b,a+b):a,be GF(q)}.
a) [6 pts] Prove that S is a subspace of V(3,q).

(
(b} [4 pts] Prove that 4,(3,2) = ¢*.
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