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2022 Winter Term

Solutions to Quiz 1

A block code has the following parity check ma-
trix:

𝐻 = [
1 0 1 1 1 0 0
1 1 1 0 0 1 0
0 1 1 1 0 0 1

]

Question 1

The generator matrix has dimensions (𝑛−𝑘)×𝑛 and
thismatrix has dimensions 3×7 thus 𝑛−𝑘 = 3, 𝑛 = 7
and 𝑘 = 𝑛 − (𝑛 − 𝑘) = 7 − 3 = 4.

Question 2

For a systematic code with the parity bits transmitted
first the parity check matrix is

𝐻 = [𝑃𝑇 |𝐼𝑛−𝑘]

and the generator matrix is:

𝐺 = [𝐼𝑘|𝑃]

so in this case the generator matrix is:

𝐺 =
⎡
⎢
⎢
⎢
⎣

1 0 0 0 1 1 0
0 1 0 0 0 1 1
0 0 1 0 1 1 1
0 0 0 1 1 0 1

⎤
⎥
⎥
⎥
⎦

Question 3

If the data to be transmitted is 𝑑 the codeword trans-
mitted is 𝑐 = 𝑑𝐺. For 𝑑 = [1 1 1 1] and 𝐺 as above
the transmitted codeword is 𝑑 = [1 1 1 1 1 1 1].

Question 4

If the codeword 𝑐 = [1 0 1 1 1 0 0] is re-
ceived the syndrome is 𝐻𝑐𝑇 = [0 0 0]. This code-
word does not contain an error since the syndrome is
all zeros.

If the codeword 𝑐 = [1 0 0 1 1 1 0] is re-
ceived the syndrome is𝐻𝑐𝑇 = [1 0 1]. This codeword
does contain an error since the syndrome is not all ze-
ros.

Calculations

Matlab (Octave, actually) can check the calculations:

H = [ 1 0 1 1 1 0 0 ;
1 1 1 0 0 1 0 ;
0 1 1 1 0 0 1 ]

G = [eye(4),H(:,1:4)']

1 0 0 0 1 1 0
0 1 0 0 0 1 1
0 0 1 0 1 1 1
0 0 0 1 1 0 1

d = [ 1 1 1 1 ]

mod(d*G,2)

1 1 1 1 1 1 1

c=[ 1 0 1 1 1 0 0 ]

mod(H*c',2)

0
0
0

c = [ 1 0 0 1 1 1 0 ]

mod(H*c',2)

1
0
1
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