
Properties of entropy and conditional entropy

(i) H(α ∨ γ|β) = H(α|β) +H(γ|α ∨ β).

(ii) H(α ∨ γ) = H(α) +H(γ|α).

(iii) If α ≤ γ, then H(α|β) ≤ H(γ|β).

(iv) If α ≤ γ, then H(α) ≤ H(γ).

(v) If α ≤ γ, then H(β|α) ≥ H(β|γ).

(vi) H(α) ≥ H(α|γ).

(vii) H(α ∨ γ|β) ≤ H(α|β) +H(γ|β).

(viii) H(α ∨ γ) ≤ H(α) +H(γ).

(ix) H(T−1α|T−1β) = H(α|β).

(x) H(T−1α) = H(α).

(xi) H(α|γ) = 0 ⇔ H(α ∨ γ) = H(γ) ⇔ α ≤ γ.

(xii) H(α|γ) = H(α) ⇔ H(α ∨ γ) = H(α) +H(γ) ⇔ α ⊥ γ.

Properties of entropy of a transformation

(1) h(T, α) ≤ H(α).

(2) h(T, α ∨ β) ≤ h(T, α) + h(T, β).

(3) If α ≤ β, then h(T, α) ≤ h(T, β).

(4) h(T, β) ≤ h(T, α) +H(β|α).

(5) h(T, α) = h(T, T−1α).

(6) h(T, α) = h(T,
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T−iα), ∀k ∈ Z+.

(7) If T is invertible, then h(T, α) = h(T,
k∨

i=−k

T iα), ∀k ∈ Z+.

(8) h(T k) = kh(T ), ∀k ∈ Z+.

(9) If T is invertible, then h(T k) = |k|h(T ), ∀k ∈ Z.


