The C programming language does not feature type inference: types are rather informed by the developer
through annotations, e.g.: ‘int X’ will inform the compiler that variable x must have type int. There would be
many challenges to add type inference to C. In this exercise, we shall see some of these challenges.
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Figure 1: (a-b) Two C programs where variable ‘a’ belongs to different syntactic
categories. (c) A C program where "a is an ambiguous symbol. @mpﬂers
aboratory

1. How would you have to complete the missing declarations in Figure 1 (a) to ensure that
the program in that figure compiles?

2. How would you have to complete the missing declarations in Figure 1 (b), to ensure that
the program in that part of the figure also compiles?

3. What about the program in Figure 1 (c): is it possible to discover what is the syntactical
category of symbol ‘a'?

4. Can you think about a general algorithm to infer the syntactical category of symbols like
variable "a’ in the three code snippets above?

5. Try to explain how your algorithm works. Does it pass over the program one single time? Does it generate
constraints? Does it work in multiple phases? Does it involve a lattice (you might want a lattice to
distinguish between pointer types and numeric types, and separate types like int, double, char, etc...)?
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