Solution to HW 7,  CS 2104

Question 1

fun member(k, nil) = false

  | member(k, x::xs) =


             if k = hd(x) then true

             else member(k, tl(x)) ;

Question 2

fun mergesort(nil) = nil

| mergesort([a]) = [a]

| mergesort(L) =


let


    val (M, N) = split(L);


    val M = mergesort(M)


    val N = mergesort(N)

        in  merge(M, N)

        end;

fun split(nil) = (nil, nil)

 | split([a]) = ([a], nil)

 | split(a::b::cs) =


let 

            val (M, N) = split(cs)

        in (a::M, b::N)

        end;

fun merge(nil, M) = M

| merge(L, nil) = L

| merge(x::xs, y::ys) =

       if x < y then x::merge(xs, y::ys)

       else  y::merge(x::xs, ys)

Note that the type signature for merge is

  merge = fn: int list * int list -> int list

Question 3

fun filter(P, nil) = nil

   | filter(P, x::xs) =

           if P(x) then x::filter(P, xs)

           else filter(P, xs)

Note that the type signature is: 

    filter = fn: ('a -> bool) * 'a list -> 'a list

