Handout Example Section 3.2: Using Hadamard Matrices to Construct and Error Correcting Code.

Example: Suppose you are asked to construct a (7, 4) code. Note this says that the length of the codeword vectors is 
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. Hadamard matrices provide a natural way to construct this code since we can use the fact that they construct 
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matrices. Hence, we can construct a (7,4) code by letting 
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. We first construct a 
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Hadamard matrix using the following steps.
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and
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Now, we construct our code using the following steps:

1. Delete the first row and first column of 
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2. Next replace all –1’s with 0’s to get the incidence matrix 
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.
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3. Attach a row of 
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to the incidence matrix to get the codeword matrix 
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. The rows of this matrix will


give us a code consisting of 8 codewords of length each of 7 that is 1-error correcting.
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For example, if we received the vector 
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that r would correct to codeword in the 5th row, that is, would correct to 
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. Note here that the error vector here is 
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To demonstrate that this code is only 1-error correcting, suppose we received the vector 
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. One can see that this received vector has two errors but can correct to the codeword 2nd , 3rd , or even last row of the matrix, thus not providing the desired error correction.
The last paragraph says that this code is not perfect, which we can further support using the Hamming bound. That is, not all vectors in 
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 codewords, and vectors of length n = 7, the Hamming bounds says that
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