
CSE 497: Advanced Programming Languages

Prof. G. Tan
Fall 2011

Homework 2
Total: 10 points. Due on Sept 15th by 2:30pm

Readings. Read Chapter 3 and 4 of the textbook.

Submission format. Put your answers into one electronic file and submit it through CourseSite. Please
ensure that you file has a comment that includes your name, Lehigh network user id. Please add comments
that clearly mark your solutions for each problem.

1. (5 points). The following language is a simple boolean language:

t ::= true | false | if t then t else t
v ::= true | false

We next define a set of evaluation rules for the language:

if true then v2 else v3 −→ v2

if false then v2 else v3 −→ v3

t2 −→ t′
2

if t1 then t2 else t3 −→ if t1 then t′
2 else t3

t3 −→ t′
3

if t1 then v2 else t3 −→ if t1 then v2 else t′
3

t1 −→ t′
1

if t1 then v2 else v3 −→ if t′
1 then v2 else v3

This evaluation strategy is different from the one in Fig.3-1 of the textbook in that the then and else
branches of an if get evaluated (in that order) before the guard.

(a) Write down the evaluation steps for the following term according to the new system. Write
every step until you get a normal form.

if (if true then true else false)
then (if false then true else false)
else (if false then true else false)

(b) Prove the theorem that if t is in normal form, then t is a value.

(c) Suppose that the evaluation of the else branch should come before the then branch. How should
we adjust the rules and how would the term in (a) get evaluated in the new set of rules?
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(d) Suppose that if the evaluation of the then and the else branches leads to the same value, we
want to immediately produce that value (“short-circuiting” the evaluation of the guard). How
should we change the rules? How would the term in (a) gets evaluated in the new set of rules?

2. (5 points) We have studied the small-step operational semantics of the simple arithmetic language
in the class. A different style of operational semantics is also commonly used. This is called big-step
operational semantics. Exercise 3.5.17 in the textbook presents the big-step evaluation rules for the
arithmetic language. Understand those rules and implement those rules in a OCaml function. Name
this function bigstep. It takes a term as input and returns a value if there is one; it raises an
exception if the input term does not produce a value according to the rules.

For your reference, I have posted the code for the small-step evaluation in CourseSite.
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