
Èçâëå÷åíèå êîäà: àëãîðèòì Åâêëèäà

1. Äîêàæèòå âñïîìîãàòåëüíûå ëåììû:

Definition div (x : nat) (y : nat) := exists z : nat, x = y * z.

Lemma EA1 : forall b q r x : nat,

(div b x -> div r x -> div (q * b + r) x).

Lemma EA2 : forall b q r x : nat,

(div b x -> div (q * b + r) x -> div r x).

2. Äîêàæèòå (ïîñòðîéòå òåðì) ñëåäóþùèé ïðèíöèï ðåêóðñèè ïî äâóì íàòóðàëüíûì àðãóìåíòàì:

Theorem lt_wf_duple_rec : forall n m : nat, forall P : nat -> nat -> Set,

(forall n0 : nat, forall m0 : nat, (forall n1 : nat, n1 < n0 -> P n1 m0) ->

(forall m1 : nat, m1 < m0 -> P n0 m1) -> P n0 m0) -> P n m.

Ïîäñêàçêà: äëÿ äîêàçàòåëüñòâà ìîæíî âîñïîëüçîâàòüñÿ âñïîìîãàòåëüíûì ïðèíöèïîì ðåêóðñèè ïî ñóììå àðãóìåíòîâ:

Theorem lt_wf_sum_rec : forall n m : nat, forall P : nat -> nat -> Set,

(forall n0 m0 : nat, (forall n1 m1 : nat, n1 + m1 < n0 + m0 -> P n1 m1) -> P n0 m0)

-> P n m.

3. Ïîñòðîéòå òåðì ñëåäóþùåãî òèïà:

Definition GCD : forall a b : nat,

{ d : nat | div a d /\ div b d /\ forall d2 : nat, (div a d2 /\ div b d2 -> div d d2) }.

è èçâëåêèòå ïðîãðàììíûé êîä (íà ÿçûêå OCaml), âû÷èñëÿþùèé íàèáîëüøèé îáùèé äåëèòåëü äâóõ íàòóðàëüíûõ
÷èñåë.


