Craig Chambers CSE 505 Homework Assignments

Homework Assignment #2

Due Monday, November 6

(All assignments will be turned in at start of lecture.)

1. Write a function tails that takes a list l and returns a list of lists, consisting of l and its tails. Make sure to implement tails using some higher-order function. Examples:

tails [] = [[]]
tails[1,2,3] = [[1,2,3],[2,3],[3],[]]

2. Devise a datatype whose values represent propositional logical expressions (that is, have logical variables, represented as strings, connected by the usual connectors AND, OR, and NOT). Write a function eval e l that takes a logical expression e and a list of propositional variables l and determines the truth value of e on the assumption that the propositional variables in l are true and the other variables are false.

3. Write a function composeList that takes a list of functions and returns a function that is their composition. Examples:

composeList [] [1,2,3] = [1,2,3]
composeList [tl,tl,tl] [1,2,3,4,5] = [4,5]
composeList [(fn x=>x+1),(fn x=>x+2)] 4 = 7

4. In homework #1, we saw a representation of binary trees and a corresponding sum_tree function. Why can’t this function be written in ML, using the representation of binary trees as lists?

5. Consider the ML functions:

fun twice f x = f (f x);
fun succ x = x + 1;
fun add3 x = x + 3;

If you execute

twice twice twice succ 0

ML returns the answer 16.

Give the clearest answer you can about why ML returns 16. Also, without using the ML interpreter, determine what ML would return if you execute

twice twice twice twice add3 0

(You are allowed to use the computer as a calculator to help answer this question.)