




type stack = int list

let pop (s : stack) : int option * stack =
  match s with
  | hd :: tl -> (Some hd, tl)
  | [] -> (None, s)

let push (a : int) (s : stack) : stack = a :: s

let push2 a s = NonEmpty(a, s)

let pop2 s =
  match s with
  | NonEmpty(a, s2) -> (Some(a), s2)
  | EmptyStack -> (None, s)

 type stack2 = EmptyStack | NonEmpty of int * stack2



 module type Stack =
  sig
    type stack
    val emptyStack : stack
    val push : int -> stack -> stack
    val pop : stack -> int option * stack
  end

module ListStack : Stack =
  struct
    type stack = int list
    let emptyStack = []
    let push a s = a :: s
    let pop s =
      match s with
      | [] -> (None, s)
      | hd :: tl -> (Some hd, tl)
  end

module ADTStack : Stack =
  struct
    type stack = EmptyStack | NonEmpty of int * stack
    let emptyStack = EmptyStack
    let push a s = NonEmpty(a, s)
    let pop s =
      match s with
      | EmptyStack -> (None, s)
      | NonEmpty(a, s2) -> (Some a, s2)
  end



module type ExtendedStack =
  sig
    type stack
    val emptyStack : stack
    val push : int -> stack -> stack
    val pop : stack -> int option * stack
    val reverse : stack -> stack
  end

let reverseLS s =
  let rec helper acc s =
    match ListStack.pop s with
    | (Some hd, s2) -> helper (ListStack.push hd acc) s2
    | (None, _) -> acc in
  helper ListStack.emptyStack s

 let reverseAS s =
  let rec helper acc s =
    match ADTStack.pop s with
    | (Some hd, s2) -> helper (ADTStack.push hd acc) s2
    | (None, _) -> acc in
  helper ADTStack.emptyStack s

 module Extend(S : Stack) : ExtendedStack =
  struct
    include S
    let reverse s =
      let rec helper acc s =
        match S.pop s with
        | (Some hd, s2) -> helper (S.push hd acc) s2
        | (None, _) -> acc in
      helper S.emptyStack s
  end

module ExtendedAS = Extend(ADTStack)

 module ExtendedLS = Extend(ListStack)




