
Due: 2022/4/2

Homework 7 - IMP
∗ If there is any problem, please contact TA.

Name:_________ Student ID:_________ Email: ____________

Problem 1. (30 points)
Wouldn’t it be simpler just to require the programmer to annotate error with its intended
type in each context where it is used ? Why ?

Problem 2. (35 points)
In lecture Going Imperative, the language is extended with while loop. In this problem, you
are required to define the syntax and the semantics (including evaluation rules and typing
rules) of while loop with break and continue

Problem 3. (35 points)
Proof Preservation Theorem: If Σ; Γ ⊢ e : t,Σ; Γ ⊢ M , and (M, e) → (M ′, e′), then for
some Σ′ ⊇ Σ,Σ′; Γ ⊢ e′ : t,Σ′; Γ ⊢ M ′. (Σ′ ⊇ Σ means Σ′ agrees with Σ on all the old
locations.)
Hint: You don’t need to write “need to prove...” in this problem since in all cases it’s quite
similar. Also, you can use directly the following two lemma whose proofs are quite easy:

Lemma 1. Substitution: If Σ; Γ, x : t1 ⊢ e : t2 and Σ; Γ ⊢ v : t1, then Σ; Γ ⊢ e[v/x] : t2
(similar to the proof of previous substitution lemma)

Lemma 2. If Σ; Γ ⊢ e : t and Σ′ ⊇ Σ, then Σ′; Γ ⊢ e : t (easy induction)
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