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1 EDRRE

Theorem insert_ok a 1 : sorted 1 -> sorted (insert a 1).

Proof.

elim: 1 => //= b 1 IH /andP [lebl sl].
case: ifPn => /= leab.

- by rewrite leab (le_seq_trans

leab) lebl.

- by rewrite IH // le_seq_insert // le_total.

Qed.
Theorem isort_ok 1

: sorted (isort 1).

Proof. by elim: 1 => //= a 1 /insert_ok. Qed.

Theorem isort_perm 1

Proof.

: perm_eq 1 (isort 1).

elim: 1 => //= a 1 pli.
apply /perm_eq_trans /insert_perm. by rewrite perm_cons.

Qed.

Lemma leq_total a b :
Proof. case /boolP:
Lemma isortn_ok 1 :

"~ (a <= b) -> b <= a.
(a <= b) => //=; by rewrite -ltnNge => /1tnW. Qed.
sortedn (isortn 1) && perm_eq 1 (isortn 1).

Proof.
have lto := leq_total. rewrite isort_perm /sortedn isort_ok //.
by move=> x y z; apply leq_tramns.
Qed.
Theorem even_odd n : even n = odd n.+1. Proof. done. Qed.
Theorem odd_even n : odd n = even n.+1. Proof. by rewrite /= negbK. Qed.
Theorem even_not_odd n : even n = 7 odd n. Proof. done. Qed.
Theorem even_or_odd n : even n || odd n. Proof. by case: (odd n). Qed.
Theorem odd_odd_even m n : odd m -> odd n = even (m+n).
Proof.
move=> Hm.

have: even n.+1 =

even (m.+1 + n.+1) by rewrite -even_plus /= negbK.

by rewrite addnS /= !negbK.

Qed.
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Cx ATEEEREE *)

From mathcomp Require Import all_ssreflect.
Set Implicit Arguments.

(x MEDELE *)
Inductive prop : Set :=
| Atom of nat
| Neg of prop
| Conj of prop & prop
| Disj of prop & prop.

Definition Imp pl p2 := Disj (Neg pl) p2.

Notation tt := (Disj (Atom 0) (Neg (Atom 0))).
Notation ff := (Conj (Atom 0) (Neg (Atom 0))).

(x HERAE %)

(x BRIELETED *)
(x BYIRELE *)

Definition sp := (* (A ->B) > (B ->C) -> (A ->C) *)

Imp (Imp (Atom 1) (Atom 2))

(Imp (Imp (Atom 2) (Atom 3)) (Imp (Atom 1) (Atom 3))).

(x B2 HENRIC AR *)
Scheme Equality for prop.
Check prop_eq_dec.

(* bool DEEZEMED *)
Definition prop_eq_decb x y :=

match prop_eq_dec x y with left _
Lemma prop_eqP : Equality.axiom prop_eq_decb.
Proof.

move=> X y.

rewrite /prop_eq_decb.

case: prop_eq_dec => H; by constructor.
Qed.

(x ZEAilfidFE & U T8 *)

Canonical prop_eqMixin := EqMixin prop_eqP.

=> true | right

=> false end.

Canonical prop_eqType := Eval hnf in EqType _ prop_egMixin.

Goal ff == ff.
done.
Abort.

Definition valuation := nat -> bool.

Fixpoint eval (V : valuation) (p : prop) :=
match p with



| Atomn =>V n

| Neg q => "~ eval V q

| Disj ql g2 => eval V ql || eval V g2
| Conj ql g2 => eval V ql && eval V g2
end.

Definition sv x := if x == 3 then true else false.
Eval compute in eval sv sp.

(x HEADEE *)
Definition tautology p := forall v, eval v p = true.

(¢ HIEGREZR DT, DIFES LN *)
Lemma imp_disj pl p2 v : eval v (Imp pl p2) = eval v pl ==> eval v p2.
Proof. move=> /=. by case: (eval v pl). Qed.

(x MERRERDEE *)
Fixpoint is_nnf p :=
match p with
| Atom _ => true
| Neg (Atom _) => true
| Neg _ => false
| Conj pl p2 => is_nnf pl && is_nnf p2
| Disj pl p2 => is_nnf pl && is_nnf p2
end.

(x ZHREIE )
Fixpoint nnf neg p :=
match p with
| Atom a => if neg then Neg p else p
| Neg p => nnf ("~ neg) p
| Conj pl p2 =>
let pl’ := nnf neg pl in let p2’ := nnf neg p2 in
if neg then Disj pl’ p2’ else Conj pl’ p2’
| Disj pl p2 =>

let pl’ := nnf neg pl in let p2’ := nnf neg p2 in
if neg then Conj pl’ p2’ else Disj pl’ p2’
end.

Eval compute in nnf false sp.
(x ZHODIEL E DFEH] %)

Theorem nnf_is_nnf neg p : is_nnf (nnf neg p).

Proof.
elim: pneg => [n | p IH | p1 IH1 p2 IH2 | pl IH1 p2 IH2] [] //=;
by rewrite IH1 /=.

Qed.

Theorem nnf_correct neg p v : eval v (unf neg p) = neg (+) eval v p.
Proof.
elim: p neg => [n | p IH | p1l IH1 p2 IH2 | pl IH1 p2 IH2] []1 //=;
rewrite 7IH 7negbK ?(IH1,IH2) //=; by case: eval.
Qed.



(* Conjunctive normal form: FmERFEREYEILDEHR *)

(x UT 7 %)
Definition 1lit : Set := nat * bool. (* false: Neg *)

(* Clause = YT ZI)VOHER *)
Definition clause := list 1lit.

Definition eval_lit (v : valuation) (1 : 1lit) :=
if 1.2 then v 1.1 else "~ v 1.1.

Definition eval_clause (v : valuation) (cl : clause) : bool :=
has (eval_lit v) cl. (* 1 D7 true

(x FMPLFEMEYENY = Clause DimffE *)
Definition eval_cnf (v : valuation) (1 : list clause) : bool :=
all (eval_clause v) 1. (* 2TH true

(x ZSHRBIE %)
Fixpoint neg_lit (x : 1lit) := (x.1, "7 x.2).

Definition disj (11 12 : list clause) : list clause :=
[seq c1 ++ c2 | cl <- 11, c2 <- 12]. (x 220DV X bDER

Fixpoint cnf (p : prop) : list clause :=

match p with

| Atom a => [:: [:: (a, true)]ll]

| Neg (Atom a) => [:: [:: (a,false)]]

| Neg _ => [::] (* nnf D TH DGRV
|

|

Conj pl p2 => cnf pl ++ cnf p2
Disj pl p2 => disj (cnf pl) (cnf p2)

end.
(x flEE *)
Lemma eval_clause_cat v cl1 c2 :
eval_clause v (cl ++ c2) = eval_clause v cl1 || eval_clause v c2.

Proof. by rewrite /eval_clause has_cat. Qed.

Lemma eval_cnf_cat v 11 12
eval_cnf v (11 ++ 12) = eval_cnf v 11 && eval_cnf v 12.

Admitted.

orb_andl : left_distridbutive orb andd
orb_andr : right_distridbutive orb andd
orbT : forall b : bool, b []| true
Lemma disj_correct v 11 12
eval_cnf v (disj 11 12) = eval_cnf v 11 || eval_cnf v 12.
Admitted.

(x RPEREHEIERIEZ 2 2 R\ %)

andbT : right_id true andbCheck anddbT.

andbF : right_zero false andbd

Theorem cnf_correct v p : is_nnf p -> eval_cnf v (cnf p) = eval v p.
Admitted.

*)

*)



(x THEA DM HE *)

Fixpoint tauto_clause (c : clause) :=
if ¢ is a :: ¢’ then (neg_lit a \in c¢’) || tauto_clause c’ else false.

Definition tauto_cnf (1 : list clause) := all tauto_clause 1.

Eval compute in tauto_cnf (cnf (nnf false sp)).

(x fifi *)
Lemma eval_neg_lit v a : eval_lit v (neg_lit a) =
Admitted.

eval_lit v a.

Lemma eval_clause_true v (a : 1it) (c : clause)
a \in c -> eval_lit v a -> eval_clause v c.
Admitted.

Lemma tautology_notin a c
neg_lit a \notin c¢ ->

(forall v, eval_clause v (a :: c¢)) -> (forall v, eval_clause Vv c).

Proof.
move=> /= Hna Hv v. (* a ZHBET 5 valuation #1ES *)
set v’ := fun n => if n == a.1 then "~ a.2 else v n.

move: {Hv}(Hv v’).
case /boolP: (eval_lit v’ a) => /=.
rewrite /eval_lit /v’ eqgxx.
by case: a.2.
move=> Ha; elim: c¢ Hna => //= b ¢ IH.
rewrite inE negb_or => /andP [Hb Hc] /orP [] H; last by rewrite IH // orbT.
suff : eval_lit v’ b -> eval_lit v b by move ->.
rewrite /eval_lit /v’.
case Ha2: (""a.2); move: Ha2; case: ifP; case: ifP => // /eqP Hbl <- Ha2;
by rewrite (surjective_pairing a) (surjective_pairing b) Hbl -Ha2 eqxx in Hb.
Qed.

(* Clause DEEYEDIEL X *)
Lemma tauto_clause_ok c : tauto_clause ¢ <-> (forall v, eval_clause v c).
Admitted.

Lemma tauto_cnf_lem 1 : tauto_cnf 1 <-> forall v, eval_cnf v 1.
Proof.

split. move=> /allP H v; apply/allP => c /H /tauto_clause_ok. by apply.
Admitted.

(x tauto_cnf FEEAXZELSHELTWVWDS *)

addFb : left_id false addbd

Theorem tauto_cnf_ok p : tautology p <-> tauto_cnf (cnf (nnf false p)).
Admitted.

HEEMRE 4.1 FFHHDOH D Admitted % Qed IZE X kL.



