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(a)

(4)

(i)

Explain the difference with respect to polymorphic occurrences of variables
between the way let-bound and lambda-bound variables are treated in
languages featuring ML-style polymorphism. Illustrate your answer by
explaining why in the Mini-ML language one of the two expressions

Ag(let f = Az (letu=grinz)inf f)
let f = Az (letu=xinz)inf f

is typeable and the other is not. As part of your answer you should define
what it means for a type to be a specialisation of a type scheme and
give the Mini-ML typing rules for variables, function abstractions, function
application and let-expressions. [14 marks]

What property of the type system is lost if one attempts to treat
polymorphic occurrences of lambda-bound variables in the same way as
let-bound ones? [1 mark]

Give the typing rules for expressions associated with ML-style reference types,
namely reference creation ref M, reference look-up !M and assignment M := M’
expressions. What is the wvalue-restriction that is imposed on the typing rule
for let-expressions in the presence of these forms of expression and what is its
purpose? [5 marks]



