Solution to Text problem 4.21 by Ankit Gupta

Statement of the problem
Find lower and upper bounds on the minimum bit error rates for userl in the
four user equal amplitude channel of problem 4.17

Solution

According to problem 4.17 the covariance matrix is

1 1/3 —1/3 —1/3
/3 1 1/3  1/3 0
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Using this covariance matrix and using proposition 4.1 in the textbook the upper

bound is given as
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For the given covariance matrix and using the criterion for decomposability of
error vectors the following error vectors and their antipodal images are found
to be indecomposable using a computer program. Thus the following array
together with its antipodal set makes up the set Fj

1 0 00
1 -1 0 0
1 -1 0 1
1 -1 1 0
1 -1 1 1
1 0 01
1 0 1 0
1 11

thus the probability of error is upper bounded by. Where the signals are sup-
posed to have unit energy.
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Equation 4.89 in the textbook gives a lower bound for the k user problem as
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now since dg min was found to be 0 for the vector x = [1, —1,1,1] we have the
lower bound as
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