
Entropy Inequalities:

Note: σ below means the “σ-algebra generated by”

1. H(α ∨ β) = H(α) + H(β|α)

2. H(α|B) ≤ H(α) with equality iff α ⊥ B

3. H(α|B) ≥ 0 with equality iff α ⊆ B

4. H(α ∨ β) = H(α) iff β � α

5. H(α1 ∨ · · · ∨ αn) =
∑n

i=1H(αi|α1 ∨ · · · ∨ αi−1)

6. H(α1 ∨ · · · ∨αn)) ≤
∑

iH(αi) with equality iff αi are indepen-

dent.

7. Assume β � α. Then H(β) ≤ H(α) and equality holds iff

β = α.

8. Assume B � C. Then H(α|C) ≤ H(α|B)

9. H(α ∨ β|C) = H(α|C) + H(β|σ(α ∪ C)) ≤ H(α|C) + H(β|C)

10. H(α|σ(B ∪ C)) ≤ H(α|B) with equality iff α ⊥B C

11. If B ⊥C (σ(β ∪D), then H(β|σ(D∪C ∪B) = H(β|σ(D∪C)).

12. If γ � α, then H(γ|B) ≤ H(α|B)

13. If T is an MPT, then for all i, j, k,

H(T−iα ∨ . . . ∨ T−jα) = H(T−i−kα ∨ . . . ∨ T−j−kα)

14. If T is an MPT, then for all i, j, k,

H(T−iα∨ . . .∨T−jα|B) = H(T−i−kα∨ . . .∨T−j−kα|T−k(B))
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