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1 — P RERIESRIEFES: SimpleWhile
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B 88
EB ::

N | V| EI + EI | EI - EI | EI * EI
TRUE | FALSE | EI < EI | EB && EB | ! EB

SimpleWhile & 5 FIFEFFEROF TR . REMEER . WFHAT. if 75 while 4],

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.
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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.



3 EZWFIEFIES: WhileDeref
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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.

4 BEZWFEFIBS: WhileD
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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.

5 BEZMIERIES: WhileDC
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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.

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

|
|
|
|
| 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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Fixpoint remove_skip (c: com): com :=

match c¢ with

| CSeq cl1 c2 =>
match remove_skip cl, remove_skip c2 with
| CSkip, _ => remove_skip c2
| _, CSkip => remove_skip cil
| _, _ => CSeq (remove_skip cl) (remove_skip c2)
end

| CIf e cl c2 =>
CIf e (remove_skip cl1) (remove_skip c2)

| CWhile e c1 =>
CWhile e (remove_skip c1)

| =>
@

end.
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Definition not_sequencing_skip (c: com): Prop :=

match c with

| CSeq CSkip _ => False
| CSeq _ CSkip => False
| _ => True

end.
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Fixpoint no_sequenced_skip (c: com): Prop :=
match ¢ with
| CSeq cl c2 =>
not_sequencing_skip c¢ /\
no_sequenced_skip ci /\ no_sequenced_skip c2
| CIf e cl c2 =>
no_sequenced_skip c1 /\ no_sequenced_skip c2
| CWhile e cl =>
no_sequenced_skip ci
| =>
True

end.
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Theorem remove_skip_no_sequenced_skip: forall c,
no_sequenced_skip (remove_skip c).
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