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Definition true_sem: state -> bool :=

fun s => true.

Definition false_sem: state -> bool :=

fun s => false.

Definition 1lt_sem (D1 D2: state -> Z):
state -> bool :=
fun s =>
if Z_1t_dec (D1 s) (D2 s)
then true

else false.

Definition and_sem (D1 D2: state -> bool):
state -> bool :=
fun s => andb (D1 s) (D2 s).

Definition not_sem (D: state -> bool):
state -> bool :=

fun s => negb (D s).



Fixpoint eval_expr_bool (e: expr_bool): state -> bool
match e with
| ETrue =>
true_sem
| EFalse =>
false_sem
| ELt el e2 =>
1t_sem (eval_expr_int el) (eval_expr_int e2)
| EAnd el e2 =>
and_sem (eval_expr_bool el) (eval_expr_bool e2)
| ENot el =>
not_sem (eval_expr_bool el)

end.
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Definition bequiv (el e2: expr_bool): Prop

([ e1 1 [ e2 1)%func.
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and_sem £§ not_sem

#[export] Instance lt_sem_congr:

Proper (func_equiv _ _ ==>
func_equiv _ _ ==>
func_equiv _ _) 1lt_sem.

#[export] Instance and_sem_congr:

Proper (func_equiv ==>

func_equiv ==>

func_equiv ) and_sem.

#[export] Instance not_sem_congr:

Proper (func_equiv _ _ ==> func_equiv _ _) not_sem.

#[export] Instance bequiv_equiv: Equivalence bequiv.

#[export] Instance ELt_congr:

Proper (iequiv ==> iequiv ==> bequiv) ELt.

#[export] Instance EAnd_congr:

Proper (bequiv ==> bequiv ==> bequiv) EAnd.

#[export] Instance ENot_congr:

Proper (bequiv ==> bequiv) ENot.

AE DRFF R UM 55, 7 P R B8O 558 (1 2 I



