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(x HiAl2: 5 DB *)

(x AR %)
Definition union : list var -> list var -> list var := set_union eq_nat_dec.



G HBAZHL *)
Fixpoint vars (t : tree) : list var :=
match t with

| Var x => x :: nil

| Sym _ => nil

| Fork t1 t2 => union (vars t1) (vars t2)
end.

(x ZEZHEDD *)
Fixpoint vars_pairs (1 : list (tree * tree)) : list var :=
match 1 with
| nil => nil
(x ORI OMES X ) ICTEH )
| (t1, t2) :: r => union (vars_pairs r) (union (vars t1) (vars t2))
end.

(x DT unify2 ZHEDIET *)
Definition unify t1 t2 :=
let 1 := (t1,t2)::nil in unify2 (length (vars_pairs 1) + 1) 1.

Gex SEE *%)

Require Import Omega.

(x TEERNZRTEDMEN 2\ %)
Lemma not_unifies_occur : forall v t s,
Var v <> t => In v (vars t) -> “unifies s (Var v) t.
Proof.
intros.
unfold unifies; intro Hun.
(* size_tree THJHEZE L *)
assert (Hs: size_tree (subs_list s (Var v)) >= size_tree (subs_list s t)).
rewrite Hun; auto with arith.
(x TEDREZEMH L T SIFiNEZ2 ) *)
clear Hun. induction t; simpl in *.
Admitted.

(x BODEFDOBIZE T 2 FEOEN e Ml *)
Parameter length_set_add : forall a 1,
length (set_add eq_nat_dec a 1) >= length 1.

Check le_trans.
Check le_lt_tranms.
Parameter length_unionl : forall 11 12, length (union 11 12) >= length 11.

(x Sym DfUA *)
Parameter subs_list_Sym : forall s f, subs_list s (Sym f) = Sym f.

(x FRADHEL *)
Parameter unifies_extend : forall s v t t’,
unifies s (Var v) t -> unifies s (subs v t t’) t’.

Check in_map_iff.
Lemma unifies_pairs_extend : forall s v t 1,

unifies_pairs s ((Var v, t) :: 1) -> unifies_pairs s (map (subs_pair v t) 1).
Proof.

unfold unifies_pairs, unifies in *.

intros.

apply -> in_map_iff in HO.
Admitted.

Parameter unifies_pairs_Fork : forall s t1 t2 t’1 t’2 1,
unifies s (Fork t1 t2) (Fork t’1 t’2) ->
unifies_pairs s 1 ->
unifies_pairs s ((t1,t’1)::(t2,t°2)::1).



(x s D% 7 XD MNEH—TTHD *)
Definition moregen s s’ :=
exists s2, forall t, subs_list s’ t = subs_list s2 (subs_list s t).

G —EZ RS 2235 fEER *)
Parameter moregen_extend : forall s v t si,
unifies s (Var v) t -> moregen sl s -> moregen ((v, t) :: sl1) s.

(x+ ZHOBUBIY 24l )
(x HLWOT, GEHLZ S TRY %)
Parameter vars_pairs_decrease : forall x t 1,
“In x (vars t) ->
length (vars_pairs (map (subs_pair x t) 1))
< length (vars_pairs ((Var x, t) :: 1)).
Parameter length_vars_pairs_swap : forall tl1 t2 1,
length (vars_pairs ((t1,t2) :: 1)) = length (vars_pairs ((t2,t1) :: 1)).
Parameter length_vars_pairs_Fork : forall t1 t2 t’1 t’2 1,
length (vars_pairs ((Fork t1 t2, Fork t’1 t’2) :: 1)) =
length (vars_pairs ((t1, t’1) :: (t2, t’2) :: 1)).

(x e %)
Theorem unify2_complete : forall s h 1,
h > length (vars_pairs 1) ->
unifies_pairs s 1 —>
exists s1, unify2 h 1 = Some sl /\ moregen sl s.
Proof.
induction h.
intros. elimtype False. omega.
simpl.
intros 1 Hh.
remember (size_pairs 1 + 1) as h’.
assert (Hh’: h’ > size_pairs 1) by (subst; omega).
clear Hegh’.
revert 1 Hh Hh’.
induction h’; intros.
elimtype False. omega.
simpl.
destruct 1.
exists nil; split; auto.
exists s; reflexivity.
destruct p.
destruct t; destruct tO.
(* VarVar *)
destruct (v == v0).
subst vO.
simpl in *.
apply IHh’; try omega.
eapply le_lt_trans; try apply Hh.
apply length_unionl.
intros t1 t2 Hin. apply H; simpl; auto.
assert (Var v <> Var vO0).
intro.
elim n.
inversion HO; reflexivity.
Lemma unify_subs_complete : forall s h v t 1,
(forall 1,
h > length (vars_pairs 1) -> unifies_pairs s 1 ->
exists s1, unify2 h 1 = Some sl /\ moregen sl s) ->
S h > length (vars_pairs ((Var v, t) :: 1)) ->
unifies_pairs s ((Var v, t) :: 1) ->
Var v <> t >
exists sl, unify_subs (unify2 h) v t 1 = Some sl /\ moregen sl s.
Proof.
intros until 1; intros IHh Hh Hs Hv.
unfold unify_subs.
Admitted.
apply unify_subs_complete; intuition.



(* VarSym *)
apply unify_subs_complete; intuition.
discriminate.

Admitted.

(x FOIERMEHL )
Corollary unify_complete : forall s t1 t2,

unifies s t1 t2 —>

exists sl, unify t1 t2 = Some sl /\ moregen sl s.
Admitted.
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