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In this document we present a proof of

INDXS = ∀A : Type.
∀x : A.

∀lst : List(A).
∃indxs : List(N).

∀i : N. i ∈N indxs
⇐⇒
i < ||lst|| ∧ x = lst[i] ∈ A

that generates the following program:

let rec indexes x lst =

match lst with

[] -> []

| h :: t ->

let l = List.map (fun x -> x + 1) (indexes x t)

in if x = h then 0 :: l else l ;;

We prove our goal by induction on L. We get two subgoals: (1) the base case, and (2) the induction case.

The base case is trivial, the list of indexes is the empty list []:
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In the induction case, we first check whether or not x is equal to u, the head of our list L. We obtain two
subgoals. In the first branch, we get to assume that x and u are equal and in the other branch we get to assume
that they are different.

If x is equal to u then the list of indexes is 0 :: map (fun x => x + 1) indxs, where indxs is the list of
positions of x in the tail of L. The SpReasoner tactic proves several of the simple subgoals. We are left with two
subgoals in this branch. Both of them are trivial.
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In the first subgoal we just need to know that i - 1 is equal to y to finish the proof:
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The second subgoals comes from having to prove that i is a member of 0 :: map (fun x => x + 1) indxs

given that i is less than the length of 0 :: map (fun x => x + 1) indxs and that the i’s element of that
list is x. Proving that i is a member of 0 :: map (fun x => x + 1) indxs boils down to proving that either
i is 0 or that i - 1 is in indxs:

Now, if x is not equal to u then the list of indexes is map (fun x => x + 1) indxs, where indxs is the list
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of positions of x in the tail of L. Again, our SpReasoner tactic proves several of the simple subgoals, and we are
left with two trivial subgoals (see below).
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