
6.4 An Interpretation of the Basic 
Inequalities



• Evidently,

# of dots  # of cells

• Therefore,

2

nH(X,Y )  2

nH(X)
2

nH(Y ).

• Taking logarithm and dividing by n, we have

H(X,Y )  H(X) +H(Y )

or

I(X;Y ) � 0.
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An Interpretation of I(X;Y |Z) � 0

1. Fix z 2 Sn
[Z]�

. By the consistency of strong typicality,

(x, y, z) 2 T
n
[XY Z]� =)

(
(x, z) 2 Tn

[XZ]�
(y, z) 2 Tn

[Y Z]�

2. Equivalently,

(x, y) 2 T
n
[XY |Z]�(z) =)

(
x 2 Tn

[X|Z]�
(z)

y 2 Tn
[Y |Z]�

(z)

3. Then

|Tn
[XY |Z]�(z)|  |Tn

[X|Z]�(z)||Tn
[Y |Z]�(z)|.

4. By the conditional strong AEP,

2

nH(X,Y |Z)  2

nH(X|Z)

2

nH(Y |Z)

or

H(X, Y |Z)  H(X|Z) + H(Y |Z).

5. This is equivalent to I(X;Y |Z) � 0.
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