Solution to HW 8

Question 1

fun applyList nil v = nil

   | applyList f::fs v = f v :: applyList fs v 

Question 2

fun reduce(f, nil, v) = v

    | reduce(f, x::xs, v) = f(x, reduce(f, xs, v))

The minimum of a list of real numbers can be computed by evaluating

      reduce(lesser, list, 1000.0)

where the function lesser is defined as:

fun lesser x y:real = if x < y then x else y

This will work as long as the minimum of the list is smaller than 1000.

In practice, you have to pass a very large constant as the third argument.

Question 3

The datatype declaration for integer binary trees was given in class.

For arbitrary binary trees, one possible way to declare it is as follows:

datatype 'label btree =  Empty | 

                   Node of 'label btree * 'label * 'label btree

fun search lt x Empty = false

  | search lt x (Node(left, y, right)) =

          if lt(x, y) then search lt x left

          else if lt(y, x) then search lt x right

          else true

Note that since these are arbitrary binary trees we have explicitly

passed a lt function whose type is

      lt : 'a * 'a -> bool

Thus it compares two elements of type; it returns true if the

first one is lesser than the second one (and false otherwise).

