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SOLUTION 1.

1. See the provided MATLAB/Python routines.

2. We have

Hfl N |:5006j0.499687r 50067j0.57r :|

5006—j0.57r 5006j04499687r

Hence,

Sy = H ' (H Y = o? [5 x10° =5 x 105]

5x 105 5 x10°
This means, the variance of vy (or vs) is 500000 times larger than o2
SOLUTION 2.
1. We have shown in class that the LMMSE estimate of x is & = By, where
B=KgyK,".
We can easily compute the above covariance matrices:
Koy = E [xy'] = E [w(Hx + 2)'| = E [z2'| HT = HT,
and
Ky=FE[yy'| = E[(Hz + z)(Hz + 2)'] = HE [za'| H + E [22'] = HH' + ¢°1, .

Hence,
B=HY(HH" +5%1,)7L.

Note that, in particular if 02 = 0, the LMMSE equalizer reduces to the zero-forcing
equalizer of Exercise 1.

2. See the provided MATLAB/Python routines.



