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EB ::

N | V| EI + EI | EI - EI | EI * EI
TRUE | FALSE | EI < EI | EB && EB | ! EB
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C :: = SKIP |
V = EI |
C; C |

if (EB) then { C } else { C } |
while (EB) do { C }
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Definition var_name: Type := string.
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Inductive expr_int : Type :=
| EConst (n: Z): expr_int
EVar (x: var_name): expr_int

|

| EAdd (el e2: expr_int): expr_int
| ESub (el e2: expr_int): expr_int
|

EMul (el e2: expr_int): expr_int.

Inductive expr_bool: Type :=
| ETrue: expr_bool
| EFalse: expr_bool
| ELt (el e2: expr_int): expr_bool
| EAnd (el e2: expr_bool): expr_bool
| ENot (e: expr_bool): expr_bool.

Inductive com : Type :=
| CSkip: com
| CAsgn (x: var_name) (e: expr_int): com
| CSeq (cl c2: com): com
| CIf (e: expr_bool) (cl c2: com): com
|

CWhile (e: expr_bool) (c: com): com.
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Check [[1 + "x"]1].

Check [["x" * ("a" + "b" + 1)]1].

Check [[1 + "x" < "x"]].

Check [["x" < 0 && 0 < "y"11.

Check [["x" = "x" + 1]].

Check [[while (0 < "x") do { "x" = "x" - 1}]].
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E::=N| V| -E| E+E | E-E | ExE | E/E | EJE |
E<E | E<=E | E==E | E!=E | E>=E | E>E |
E&&E | E||E | 'E

C :: = SKIP |
V==E|
C; C |

if (E) then { C } else { C } |
while (E) do { C }
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Inductive binop : Type :=
| 00r | OAnd
| OLt | OLe | 0Gt | 0Ge | OEq | ONe
| OPlus | OMinus | OMul | ODiv | OMod.

Inductive unop : Type :=

| ONot | ONeg.
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Inductive expr : Type :=
| EConst (n: Z): expr
| EVar (x: var_name): expr
| EBinop (op: binop) (el e2: expr): expr
| EUnop (op: unop) (e: expr): expr.

e AR P B A RAEE A

Inductive com : Type :=
| CSkip: com
CAsgn (x: var_name) (e: expr): com
CSeq (c1 c2: com): com
CIf (e: expr) (cl c2: com): com

CWwhile (e: expr) (c: com): com.
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Inductive expr : Type :
| EConst (n: Z): expr

EVar (x: var_name): expr

|
| EBinop (op: binop) (el e2: expr): expr
| EUnop (op: unop) (e: expr): expr

|

EDeref (e: expr): expr.
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Inductive com : Type :=
| CSkip: com
CAsgnVar (x: var_name) (e: expr): com

CAsgnDeref (el e2: expr): com

|

|

| CSeq (cl c2: com): com

| CIf (e: expr) (cl c2: com): com
|

CWhile (e: expr) (c: com): com.
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Inductive expr : Type :=
| EConst (n: Z): expr
EVar (x: var_name): expr

EBinop (op: binop) (el e2: expr): expr

|
|
| EUnop (op: unop) (e: expr): expr
| EDeref (e: expr): expr

|

EAddr0f (e: expr): expr.
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Inductive com : Type :=
| CSkip: com
CAsgnVar (x: var_name) (e: expr): com

CAsgnDeref (el e2: expr): com

|

|

| CSeq (c1 c2: com): com

| CIf (e: expr) (cl c2: com): com
|

CWhile (e: expr) (c: com): com.
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Inductive expr : Type :=
| EConst (n: Z): expr
| EVar (x: var_name): expr
| EBinop (op: binop) (el e2: expr): expr
| EUnop (op: unop) (e: expr): expr
| EDeref (e: expr): expr
| EAddrOf (e: expr): expr.

Inductive com : Type :=
| CSkip: com

| CAsgnVar (x: var_name) (e: expr): com

| CAsgnDeref (el e2: expr): com

| CSeq (c1 c¢2: com): com

| CIf (e: expr) (cl c2: com): com

| CWwhile (e: expr) (c: com): com

| CFor (cl: com) (e: expr) (c2: com) (c3: com): com
| CDoWhile (c: com) (e: expr): com

| CContinue: com

|

CBreak: com.
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C :: = skip
V=E| xE=E |
CERCH

if (E) then { C } else { C } |
while (E) do { C } |

var V; C
Inductive com : Type :=
CSkip: com

CAsgnVar (x: var_name) (e: expr): com

CAsgnDeref (el e2: expr): com

CIf (e: expr) (cl c2: com): com

|

|

|

| CSeq (cl c2: com): com

|

| CWhile (e: expr) (c: com): com
|

CLocalVar (x: var_name) (c: com): com.
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Inductive Signedness : Type :=
| Signed: Signedness

| Unsigned: Signedness.

Inductive IntType : Type :=
| Build_IntType (sz: Z) (sg: Signedness): IntType.
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Inductive expr : Type :=
| EConst (n: Z) (t: IntType): expr
| EVar (x: var_name) (t: IntType): expr
| EBinop (op: binop) (el e2: expr) (t: IntType): expr
| EUnop (op: unop) (e: expr) (t: IntType): expr.
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Fixpoint number_of_comp (ei: expr_int): Z :=
match ei with
EAdd el e2 => number_of_comp el + number_of_comp e2 + 1

ESub el e2 => number_of_comp el + number_of_comp e2 + 1

|
|
| EMul el e2 => number_of_comp el + number_of_comp e2 + 1
| EVar v => 0

| EConst n => 0

end.
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Definition const_in_range (n: Z) (t: IntType): Prop :=
match t with
| Build_IntType sz Signed =>
- Z.pow 2 (sz - 1) <= n < Z.pow 2 (sz - 1)
| Build_IntType sz Unsigned =>
0 <= n < Z.pow 2 sz

end.
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Fixpoint consts_in_range (e: expr): Prop :=
match e with

| EConst n t => const_in_range n t

| EVar v t => True

| EBinop op el e2 t => consts_in_range el /\
consts_in_range e2

| EUnop op el t => consts_in_range el

end.
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Definition var_types: Type := var_name -> IntType.



Fixpoint vars_well_typed
match e with
| EConst n t =>
| EVar v t =>
| EBinop op el e2 t =>

| EUnop op el t =>

end.

(env: var_types) (e:

True

env v = t
vars_well_typed env
vars_well_typed env

vars_well_typed env

expr): Prop

el /\
e2
el
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