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f may loop or raise an 
exception (on some inputs)
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  | length (x::xs) = 1 + length(xs) 

fun tlength([]: int list, acc: int): int = acc 
  | tlength(x::xs, acc) = tlength(xs, 1 + acc)

Showing:
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Evaluating the left side:

(1st clause of length)0 + acc⟹
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(* append: int list * int list -> int list 
   REQUIRES: true 
   ENSURES: append(L,R) evaluates to a list consisting 
            of L followed by R 
   NOTE: predefined in SML as the right-associative 
         infix operator @. 
*) 

fun append ([] : int list, R : int list) : int list = R 
  | append (x::xs, R) = x::append(xs,R) 

val [] : int list = append([],[]) 
val [1,2] = append([], [1,2]) 
val [1,2,5,6] = append([1,2], [5,6])

What is the time complexity of append?

append(X,Y) has time complexity O(|X|).
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(* rev: int list -> int list 
   REQUIRES: true 
   ENSURES: rev L returns the elements of L 
            in reverse order. 
*) 

fun rev ([] : int list) : int list = [] 
  | rev (x::xs) = (rev xs) @ [x] 

val [] : int list = rev [] 
val [4,3,2,1] : int list = rev [1,2,3,4]

What is the time complexity of reverse?

reverse(X) has time complexity O(|X|2).
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(* trev : int list * int list -> int list 
   REQUIRES: true 
   ENSURES:  trev(L, acc) == (rev L) @ acc 
*) 

fun trev ([] : int list, acc : int list) : int list = acc 
  | trev (x::xs, acc) = trev(xs, x::acc) 

fun reverse (L : int list) : int list = trev(L, [])

What is the time complexity of trev?

tref(X, Y) has time complexity O(|X|).
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Theorem: For all values L: int list and acc: int list, 
trev(L,acc)  (rev L) @ acc.≅

Prove this theorem as an exercise!

We provide the solution in the notes (rev.pdf).  But try first!


