EECE 580B Modern Coding Theory

Quick Quiz 1

1. Consider the following code containing two codewords:

{(0000000000),(0110010101)}

e s thisalinear code? YES, it forms a linear subspace
e What s its dimension? k=1

e What is its minimal distance? dmin=5

e What is its codimension? Codimension is n-k =9

e Write down its generator matrix. (0110010101)

2. Consider the following binary matrix:

01 00
G=(1 1 0 1
1 1 0 1

e What is the dimension of the code whose generator matrix is G?

Dimension is 2. Last two rows are linearly dependent.

3. How many elements does the set GF(2)™ contain? What are its elements?
GF(2)" contains 2" binary vectors of length n.

4. List all possible codewords from code described by the following parity check matrix

1 0 0
n=(0 1 o)
0 0 1

There is only one codeword satisfying Hx” = 0, that is the all-zero codeword.

5. Consider a binary linear [n,k] code.

e How long are the codewords (how many bits)? n
e How many codewords does the code have? 2k
e How many codewords are in the dual code to this code? 2n-k
6. Let C be linear [n, k] code. What is the rate of the dual code to C? 1-k/n
7. s the set
(recrar|(y 1 D)= ()}
a linear code? NO, it does not contain the all-zero codeword. This set is called a coset.
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