
Quiz-2 Solution

Solution 1:

R =

[

3.7 − 2
− 2 3.7

]

and p̄ =

[

1.5
0

]

(a) LE-MMSE WLE−MMSE=

[

0.5727
0.3096

]

(b) Jmin

(LE−MMSE) = σI
2− p̄ TWLE−MMSE= 0.1409

(c) {hl}⊗ {WLE−MMSE}= {0.85905,− 0.1083,− 0.0232, 0.1548} last three coefficients are ISI
terms. Here we can normalised the coefficient by dividing the all term by first term.

Without Normalisation ISI power= 0.0362× σI
2

With Normalisation ISI power= 0.04904×σI
2

(d) For ZFE, R =

[

3.5 − 2
− 2 3.5

]

WZE−ZF=

[

0.6363
0.3636

]

p̄ =

[

1.5
0

]

(e) {hl}⊗ {WLE−ZF}= {0.95445,− 0.0909,− 0.04545, 0.1818} last three coefficients are ISI

terms.

Without Normalisation ISI Power= 0.04338× σI
2

With Normalisation ISI Power= 0.04762× σI
2

Solution 2:
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and I =

[

In−3

In−4

]

R = E
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]
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E[unun−k] =







0.2082 for k =0
0.1666 for k =1
0 elsewhere

Noise Covariance Matrix C =





0.2083 0.1666 0.1333
0.1666 0.2083 0.1666
0.1333 0.1666 0.2083





E[Y ′Y ′T ] = 5 ∗





1.89 0.5 − 0.8
0.5 1.89 0.5

− 0.8 0.5 1.89



+ C

1



E[Y ′IT ] =





− 4 0
0 − 4
5 0



= {E[IY ′T ]}T

E[IIT ] =

[

5 0
0 5

]

R =













9.6583 2.66 − 4.13 − 4 0
2.66 9.6583 2.66 0 − 4

− 4.13 2.66 9.6583 5 0
− 4 0 5 5 0

0 − 4 0 0 5













p̄ = E[In−2Y ] =













0
5

2.5
0
0













3)

a)

Input −1

Input +1
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b & c)

0.36

0.04

0.04

0.36
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4.84

2.89 0.25

0.09

0.49

0.25 2.89

0.81

0.09

13.69
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(0.08)
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0.17
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Numbers in RED indicate the node metrics along the path

Numbers in BLACK indicate the branch metrics

Numbers within  (  ) indicate the survivor node metric

Input Sequence
1  1  −1  1

Input +1

Input −1
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