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13. Ubungsblatt

Aufgabe 1: Geben Sie eine rechtslineare Grammatik an, welche die Sprache erzeugt, die folgender deterministische
endliche Automat aus Aufgabe 3 dedJbungsblatts akzeptiert:

Aufgabe 2: Betrachten Sie die regaflen Ausdiicke z, n, g undr aus Aufgabe 1 des &Jbungsblatts (das Alphabet
wary = {0,1,2,3,4,5,6,7,8,9,..e, E,+,—}):

z = 0UlU2U3U4USUGUTUSUY9
n = zz*

g = (FU—-Uen

r

= g(nUe)((eUE)gUe)

a) Geben Sie eine rechtslineare Grammabkr dem Alphabet an, deren erzeugte Sprache die Vereinigung der
regubiren Ausdiickez, n undg ist.

b) Kann die Sprache jedes regrtgn Ausdrucks durch eine rechtslineare Grammatik erzeugt werden?

c) Geben Sie eine Grammatik ihrer Wahl an, deren erzeugte Sprache gleich der deschriebenen Sprache ist.

Aufgabe 3: Die Sprache der korrekten Klammeraustke kann definiert werden durch:
e cist ein korrekter Klammerausdruck
e Istw ein korrekter Klammerausdruck, so aueh)
e Sindv undw korrekte Klammerausdcke, so auchw
e Sonst ist nichts korrekter Klammerausdruck

Geben Sie eine kontextfreie Grammatik an, die die Sprache der korrekten Klammackasshzeugt.

Aufgabe 4:Zeigen Sie, dass die Spracfew|w € ¥*} Uber dem Alphabet = {0, 1} nicht durch eine kontextfreie
Grammatik erzeugt werden kann.
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The Grammar of the Java Programming Language

Taken from: Java Language Specification
Second Edition
http://java.sun.com/docs/booksljls/

The grammar below uses the following BNF-style
conventions:

[x] denotes zero or one occurrences of .
{x} denotes zero or more occurrences of x.
X |y means one of either x or y.

Identifier:
IDENTIFIER

Qualifiedidentifier:
Identifier { . Identifier }

Literal:
IntegerLiteral
FloatingPointLiteral
CharacterLiteral
StringLiteral
BooleanLiteral
NullLiteral

Expression:
Expression1 [AssignmentOperator Expression1]]

AssignmentOperator:

Type:
Identifier { . Identifier } BracketsOpt
BasicType

StatementExpression:
Expression

ConstantExpression:
Expression

Expression1:
Expression2 [Expression1Rest]

ExpressionlRest:
[ ? Expression : Expressionl]

Expression2 :
Expression3 [Expression2Rest]

Expression2Rest:
{Infixop Expression3}
Expression3 instanceof Type

Infixop:

Il
&&

|
A
&

Expression3:

PrefixOp Express\ons

( Expr| T ) Expression3
anary (Seleclor) (Posmep)

Primary:
( Expression )
this [Arguments]
super SuperSuffix
Literal
new Cre:
Identlfler { Identlfler } IdentifierSuffix]
BasicType BracketsOpt .class
void.class

IdentifierSuffix:
[ (] BracketsOpt . class | Expression ])
Arguments
( class | this | super Arguments | new InnerCr
eator )

PrefixOp:
++

[

PostfixOp:
++

Selector:
. Identifier [Arguments]
. this

. super SuperSuffix
. new InnerCreator
[ Expression ]

SuperSuffix:
Arguments
. Identifier [Arguments]

BasicType:
byte

short
char

int

long
float
double
boolean

ArgumentsOpt:
[ Arguments ]

Arguments:
( [Expression { , Expression }] )

BracketsOpt:
{0

Creator:
Qualifiedidentifier ( ArrayCreatorRest | ClassCre
atorRest )

InnerCreator:
Identifier ClassCreatorRest

ArrayCreatorRest:

(] BracketsOpt Arraylnitializer | Expression ]
{[ Expression ]}
BracketsOpt )

ClassCreatorRest:
Arguments [ClassBody]

ArrayInitializer:
{ [Variablelnitializer {, Variablelnitializer} [,]

Variablelnitializer:
Arraylnitializer
Expression

ParExpression:
( Expression )

lock:
{ BlockStatements }

BlockStatements:
{ BlockStatement }

BlockStatement
LocalVariableDeclarationStatement
ClassOrlnterfaceDeclaration
[Identifier :] Statement

LocalVariableDeclarationStatement:
[final] Type VariableDeclarators ;

Statement:

Block

if ParExpression Statement [else Statement]

for (ForlnitOpt ; [Expression] ; ForUpdat
eOpt ) Statement

while ParExpression Statement

do Statement while ParExpression

try Block ( Catches | [Catches] Vlnal\y Block )

switch ParExp { oup:

synchronized ParExpression Block
return [Expression] ;

throw Expression ;

break [Identifier]

continue [Identifier]

vE><pressionSIa&emem
Identifier : Statement

Catches:
CatchClause {CatchClause}

CatchClause:
catch ( FormalParameter ) Block

SwitchBlockStatementGroups:
{ SwitchBlockStatementGroup }

SwitchBlockStatementGroup:
SwitchLabel BlockStatements

SwitchLabel:
case ConstantExpression
default:

MoreStatementExpressions:
{, StatementExpression }

Forlnit:

pression
[final] Type VariableDeclarators

ForUpdate:

pression

ModifiersOpt:
{ Modifier }

Modifier:
public
protected
private
static
abstract
final
native
synchronized
transient
volatile
strictfp

VariableDeclarators:
VariableDeclarator {, VariableDeclarator }

VariableDeclaratorsRest:
VariableDeclaratorRest {, VariableDeclarator }

ConstantDeclaratorsRest:
ConstantDeclaratorRest {, ConstantDeclarator }

VariableDeclarator:
Identifier VariableDeclaratorRest

ConstantDeclarator:
Identifier ConstantDeclaratorRest

VariableDeclaratorRest:
BracketsOpt [ = Variablelnitializer]

ConstantDeclaratorRest:
BracketsOpt = Variablelnitializer

VariableDeclaratorld:
Identifier BracketsOpt

CompilationUnit:
[package Qualmedldentmer ; 1{ImportDeclara

(TypeDecIaration}

ImportDeclaration:
import Identifier { . Identifier }[ . *
TypeDeclaration:
ClassOrinterfaceDeclaration
CIassOrIr\lerfaceDec\arallon
pt (ClassD: 1| Inter Declarat

ion)

ClassDeclaration:

class Identifier [extends Type] [implements TypeLi
st] ClassBody
InterfaceDeclaration:

interface Identifier [extends TypeList] InterfaceB
ody

TypeList:

Type{ . Type}

ClassBod:
{ (CIassBodyDecIara{lon) }

InterfaceBody:
{{InterfaceBodyDeclaration} }

ClassBodyDeclaration:

istalic] Block
ModifiersOpt MemberDecl

MemberDecl:
MethodOrFieldDecl
void Identifier MethodDeclaratorRest
Identifier ConstructorDeclaratorRest
ClassOrlInterfaceDeclaration

MethodOrFieldDecl:
Type Identifier MethodOrFieldRest

MethodOrFieldRest:
VariableDeclaratorRest
MethodDeclaratorRest

InterfaceBodyDeclaration:
ModiﬂersOpt InterfaceMemberDecl

InterfaceMemberDecl:
InterfaceMethodOrFieldDecl
void Identifier VoidinterfaceMethodDeclaratorRest
ClassOrlinterfaceDeclaration

InterfaceMethodOrFieldDecl:
Type Identifier InterfaceMethodOrFieldRest

InterfaceMethodOrFieldRest:
ConstantDeclaratorsRest ;
InterfaceMethodDeclaratorRest

MethodDeclaratorRest:

FormalParameters BracketsOpt [throws Quali
fiedldentifierList] (
MethodBody | ; )

VoidMethodDeclaratorRest:
orma\Parameters [throws Qualifiedidentifi
erList] ( MethodBody | ; )

InterfaceMethodDeclaratorRest:
‘malP: Opt [throws Q

or
tifierList] ;

VoidinterfaceMethodDeclaratorRest:
FormalP: [throws Quallifi ierList]

ConstructorDeclaratorRest:
FormalP: [throws Quallifi ierList]
MethodBody

QualifiedidentifierList:
Qualifiedldentifier { , Qualifiedidentifier}

FormalParameters:
[For {, For 1)

FormalParameter:
[final] Type VariableDeclaratorld

MethodBody:
Block




