Exercise 2F-2

The issue is with the sentence Pick any arbitrary z € Y N'Y”’. Suppose that n = 1, so X hassize | X| = n+1 = 2 with
elements X = {f, f'}. ThenY = {f'} and Y’ = {f} and thus Y NY” = (). So there is no way to pick an z € YNY".

Meta note: | feel betrayed by the hint. The problematic part didn't say “obviously” :(
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Exercise 2F-3
We induct on the derivation sequence D.

Case 1: The last rule used in D was while false:

Then we have
(b,0) || false

D :: (while b do z:=xz+2,0) o

Note this is the base case. Essentially, we have that ¢/ = ¢, and so ¢’(z) = o(z). Thus, when o(x) is even, of
course o’(x) will also be even.

Case 2: The last rule used in D was while true:

Then we have

(b,o) | true (z:=x+2,0) 0o’ D;: (while b do z:=x+2,0") | 0"
D : (while b do z:=z+2,0) | o”

Note that ¢/(z) = o(x) + 2, so when o(z) is even, then ¢’(z) is even. By the inductive hypothesis on Dy, if
o’(x) is even, then ¢”(z) is even. And so, we have that if o(x) is even, then o’ (z) is even, as wanted. O
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Exercise 2F-4

For throw, we need only one rule:
(e,0) I n

(throw e,0) | 0 exc n

We use the following rule for try catch when ¢; executes without an exception:

(c1,0) | o

(try ¢; catch z ¢cq,0) | o’

We use the following rule for try catch when ¢; throws an exception:

(cr1,0) L0’ exc n (x:=n;ce,0’) |t

(try ¢1 catch z cq,0) |t

We use the following rule for after finally when ¢; executes without an exception:

(c1,0) J 0" (co,0") It
(after c¢; finally cp,0) | ¢

We use the following rule for after finally when ¢; throws an exception but ¢y executes without an exception:

(c1,0) § 0’ exc n {co,0") | 0"

(after ¢; finally co,0) | 0’ exc n

We use the following rule for after finally when both ¢; and ¢ throw an exception:

(c1,0) 0’ exc ny  (eca,0") | 0" exc ny

(after ¢; finally co,0) | 0’ exc no

4
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Exercise 2F-5

| believe it is more natural to describe “IMP with exceptions” using contextual semantics. Exceptions are funda-
mentally a local phenomena - a single call to throw creates an exception and derails the remainder of the program,
modulo any try or finally commands. Intuitively, contextual semantics proceeds through and evaluates the pro-
gram “line by line"; when it hits an exception, it can halt immediately without considering the rest of the program.
This is in contrast to operational semantics, which has more of a big-picture focus and does not capture the temporal
nature of exceptions as naturally. Thus, | believe contextual semantics can more naturally capture the local nature
of exceptions than operational semantics can.
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