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30. This exercise is on the type system BCD and the assignment system
λBCD

∩⊤ .

(i) Let E = ⊤|C→D where C ≤ D|E ∩ E .

Prove

(B ∈ E & B ≤ A) ⇒ A ∈ E .

(ii) Let ⊤ not occur in A. Prove

λBCD

∩⊤ ⊢ λx.x : A ⇔ A ≡ (B1→C1)∩ . . .∩ (Bk→Ck) , k ≥ 1 , Bi ≤ Ci.

31. Let D ∈ ALG and a, a′ ∈ D. Prove
(i) a compact ⇒ a 7→ a′ is continuous.
(ii) a 7→ a′ is continuous and a′ 6= ⊥ ⇒ a is compact.
(iii) a′ compact ⇔ a 7→ a′ compact.

32. Let D,D′ ∈ ALG b, a1, . . . an ∈ D, b′, a1′ , . . . an′ ∈ D′. Prove

(b 7→ b′) ⊑ (a1 7→ a′
1
) ⊔ . . . ⊔ (an 7→ a′

n
) ⇔

∃I ⊆ {1, . . . , n}[⊔i∈Iai ⊑ b & b′ ⊑ ⊔i∈Ia
′
i].

In (⇒) we have I 6= ∅ if b′ 6= ⊥D.

33. (i) Show by an example that (β-exp) does not hold in λCD
∩ .

(ii) Verify that the above example is wrong for λBCD

∩⊤ .
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