Craig Chambers CSE 505 (Fall ’98) Homework Assignments

Homework Assignment #3

Due Friday 10/23

1. In homework #1, we saw a representation of binary trees as lists and a corresponding

sum_tree function. Why can’t you write this function in ML?

2. Write a reduce_tree function for the tree datatype on slide 73. Now write a sum_tree function in terms of reduce_tree.

3. Write a function compose_list that takes a list of functions and returns a function that is their composition, applying the functions right to left. For example:

compose_list [] [1,2,3] = [1,2,3]

compose_list [tl,tl,tl] [1,2,3,4,5] = [4,5]

compose_list [(fn x=>x+1), (fn x=>x*2)] 4 = 9

4. Simulate the type inference of your reduce_tree and compose_list functions, as was done in class. Show the initial types of each argument and the result, and then accumulate constraints on these types, unifying types until you satisfy all of the constraints.

5. Explain why the analog of compose_list written in Scheme would be substantially more flexible than compose_list in ML because of dynamic typing of the functions. Give an example of an plausibly useful expression that cannot be typechecked in ML but that would work fine in Scheme.