
Technische Universität München WS 2005/2006
Fakultät für Informatik Lösungsvorschläge zu Blatt 12
D. Gmach, M. Rickert,

Dr. M. Schneider
27. Januar 2006

Übungen zu Einführung in die Informatik I

Aufgabe 48 Doppelt verkettete Liste in Java (Lösungsvorschlag)

a) UML-Klassendiagramm:

+DoubleLinkedList()
+isEmpty() : Boolean
+addFirst( o : Object )
+getFirst() : Object
+getLast() : Object
+addLast( o : Object )
+removeFirst() : Object
+removeLast() : Object
+getSize() : int

DoubleLinkedList

-size : int

+DoubleLinkedListElem( content : Object )
+getContent() : Object
+setContent( content : Object )

DoubleLinkedListElem

-content : Object

-first

1

-last

1 +next

1
+ prev

1

b)

pub l i c c l a s s Doub l eL inkedL i s t {

p r i v a t e i n t s i z e ;
p r i v a t e Doub leL inkedLi s tE lem f i r s t E l e m ;
p r i v a t e Doub leL inkedLi s tE lem l a s t E l e m ;

pub l i c Doub l eL inkedL i s t ( ) {
f i r s t E l e m = n u l l ;
l a s t E l e m = n u l l ;
s i z e = 0 ;

}

pub l i c boolean i sEmpty ( ) {
re turn s i z e ==0;

}

pub l i c void a d d F i r s t ( Ob j e c t o ) {
Doub leL inkedLi s tE lem newElem = new Doub leL inkedLi s tE lem ( o )

;
i f ( ! i sEmpty ( ) ) {

f i r s t E l e m . p rev = newElem ;
newElem . nex t = f i r s t E l e m ;

} e l s e {



l a s t E l e m = newElem ;
}
f i r s t E l e m = newElem ;
s i z e ++;

}

pub l i c Objec t g e t F i r s t ( ) {
re turn f i r s t E l e m . g e t C o n t e n t ( ) ;

}

pub l i c Objec t r e m o v e F i r s t ( ) {
i f ( i sEmpty ( ) )

re turn n u l l ;
Doub leL inkedLi s tE lem elem = f i r s t E l e m ;
f i r s t E l e m = f i r s t E l e m . nex t ;
i f ( f i r s t E l e m != n u l l ) {

f i r s t E l e m . p rev = n u l l ;
} e l s e {

l a s t E l e m = n u l l ;
}
s i z e −−;
re turn elem . g e t C o n t e n t ( ) ;

}

pub l i c void addLas t ( Ob j e c t o ) {
Doub leL inkedLi s tE lem newElem = new Doub leL inkedLi s tE lem ( o )

;
i f ( ! i sEmpty ( ) ) {

l a s t E l e m . nex t = newElem ;
newElem . p rev = l a s t E l e m ;

} e l s e {
f i r s t E l e m = newElem ;

}
l a s t E l e m = newElem ;
s i z e ++;

}

pub l i c Objec t g e t L a s t ( ) {
re turn l a s t E l e m . g e t C o n t e n t ( ) ;

}

pub l i c Objec t r emoveLas t ( ) {
i f ( i sEmpty ( ) )

re turn n u l l ;
Doub leL inkedLi s tE lem elem = l a s t E l e m ;
l a s t E l e m = l a s t E l e m . p rev ;
i f ( l a s t E l e m != n u l l ) {

l a s t E l e m . nex t = n u l l ;
} e l s e {

f i r s t E l e m = n u l l ;
}
s i z e −−;
re turn elem . g e t C o n t e n t ( ) ;

}



pub l i c i n t g e t S i z e ( ) {
re turn s i z e ;

}

/ / on l y used f o r t e s t i n g
pub l i c s t a t i c void main ( S t r i n g [ ] a rgv ) {

Doub l eL inkedL i s t myLis t = new Doub l eL inkedL i s t ( ) ;
System . ou t . p r i n t l n ( " S i z e : " + myLis t . g e t S i z e ( ) ) ;
System . ou t . p r i n t l n ( " L i s t i s empty : " + myLis t . i sEmpty ( ) ) ;
System . ou t . p r i n t l n ( " Adding Element 1 " ) ;
myLis t . a d d F i r s t ( new S t r i n g ( " Element 1 " ) ) ;
System . ou t . p r i n t l n ( " S i z e : " + myLis t . g e t S i z e ( ) ) ;
System . ou t . p r i n t l n ( " L i s t i s empty : " + myLis t . i sEmpty ( ) ) ;
System . ou t . p r i n t l n ( " F i r s t Element : " + ( S t r i n g ) myLis t .

g e t F i r s t ( ) ) ;
System . ou t . p r i n t l n ( " Adding Element 2 " ) ;
myLis t . a ddLas t ( new S t r i n g ( " Element 2 " ) ) ;
System . ou t . p r i n t ( " Con t en t o f t h e l i s t : " ) ;
Doub leL inkedLi s tE lem i t = myLis t . f i r s t E l e m ;
whi le ( i t != n u l l ) {

System . ou t . p r i n t ( ( S t r i n g ) i t . g e t C o n t e n t ( ) + " , " ) ;
i t = i t . n ex t ;

}
System . ou t . p r i n t l n ( ) ;
System . ou t . p r i n t l n ( " Removing f i r s t Element " ) ;
myLis t . r e m o v e F i r s t ( ) ;
System . ou t . p r i n t l n ( " S i z e : " + myLis t . g e t S i z e ( ) ) ;
System . ou t . p r i n t l n ( " F i r s t Element : " + ( S t r i n g ) myLis t .

g e t F i r s t ( ) ) ;
System . ou t . p r i n t l n ( " Removing f i r s t Element " ) ;
myLis t . r e m o v e F i r s t ( ) ;
System . ou t . p r i n t l n ( " S i z e : " + myLis t . g e t S i z e ( ) ) ;
System . ou t . p r i n t l n ( " L i s t i s empty : " + myLis t . i sEmpty ( ) ) ;

}
}

pub l i c c l a s s Doub leL inkedLi s tE lem {

p r i v a t e Objec t c o n t e n t ;
pub l i c Doub leL inkedLi s tE lem nex t ;
pub l i c Doub leL inkedLi s tE lem prev ;

pub l i c Doub leL inkedLi s tE lem ( Ob j e c t c o n t e n t ) {
t h i s . c o n t e n t = c o n t e n t ;
t h i s . n ex t = n u l l ;
t h i s . p r ev = n u l l ;

}

pub l i c void s e t C o n t e n t ( Ob j e c t c o n t e n t ) {
t h i s . c o n t e n t = c o n t e n t ;

}

pub l i c Objec t g e t C o n t e n t ( ) {



re turn t h i s . c o n t e n t ;
}

}

Aufgabe 49 Implementierung eines sortierbaren Bücherregals mit java.util.Vector<E> (Lö-
sungsvorschlag)

a) pub l i c c l a s s Book implements Comparable <Book> {
p r i v a t e S t r i n g a u t h o r ;
p r i v a t e P u b l i s h e r p u b l i s h e r ;
p r i v a t e S t r i n g t i t l e ;

pub l i c Book ( ) {
t h i s . a u t h o r = " " ;
t h i s . p u b l i s h e r = new P u b l i s h e r ( ) ;
t h i s . t i t l e = " " ;

}

pub l i c Book ( S t r i n g au t ho r , S t r i n g t i t l e , P u b l i s h e r p u b l i s h e r ) {
t h i s . a u t h o r = a u t h o r ;
t h i s . p u b l i s h e r = p u b l i s h e r ;
t h i s . t i t l e = t i t l e ;

}

pub l i c Book ( S t r i n g au t ho r , S t r i n g t i t l e , S t r i n g p u b l i s h e r , i n t
e d i t i o n , i n t yea r ) {

t h i s . a u t h o r = a u t h o r ;
t h i s . p u b l i s h e r = new P u b l i s h e r ( p u b l i s h e r , e d i t i o n , y e a r ) ;
t h i s . t i t l e = t i t l e ;

}

pub l i c i n t compareTo ( Book book ) {
re turn t h i s . t i t l e . compareTo ( book . g e t T i t l e ( ) ) ;

}

pub l i c S t r i n g ge tAu tho r ( ) {
re turn t h i s . a u t h o r ;

}

pub l i c P u b l i s h e r g e t P u b l i s h e r ( ) {
re turn t h i s . p u b l i s h e r ;

}

pub l i c S t r i n g g e t T i t l e ( ) {
re turn t h i s . t i t l e ;

}
}

b) import j a v a . u t i l . Vec to r ;

pub l i c c l a s s BookShel f {
p r i v a t e Vector <Book> s h e l f ;



pub l i c BookShel f ( ) {
t h i s . s h e l f = new Vector <Book > ( ) ;

}

pub l i c Book f i n d ( S t r i n g t i t l e ) {
f o r ( Book book : t h i s . s h e l f ) {

i f ( book . g e t T i t l e ( ) . e q u a l s ( t i t l e ) ) {
re turn book ;

}
}

re turn n u l l ;
}

pub l i c i n t getBookCount ( ) {
re turn t h i s . s h e l f . s i z e ( ) ;

}

pub l i c void i n s e r t ( Book book ) {
t h i s . s h e l f . add ( book ) ;

}

pub l i c void p r i n t ( ) {
f o r ( Book book : t h i s . s h e l f ) {

System . ou t . p r i n t l n ( book . g e t T i t l e ( ) ) ;
}

}

pub l i c Book remove ( S t r i n g t i t l e ) {
Book book = t h i s . f i n d ( t i t l e ) ;

i f ( n u l l != book ) {
t h i s . s h e l f . remove ( book ) ;

}

re turn book ;
}

}

c) import j a v a . u t i l . C o l l e c t i o n s ;

pub l i c c l a s s BookShel f {
. . .
pub l i c void s o r t ( ) {

C o l l e c t i o n s . s o r t ( t h i s . s h e l f ) ;
}

}

d) pub l i c c l a s s Tes t {
pub l i c s t a t i c void main ( S t r i n g [ ] a r g s ) {

System . ou t . p r i n t l n ( "−−−−−−−−−−" ) ;

BookShel f s h e l f = new BookShel f ( ) ;



s h e l f . p r i n t ( ) ;

System . ou t . p r i n t l n ( "−−−−−−−−−−" ) ;

s h e l f . i n s e r t ( new Book ( " Autor1 " , " T i t e l 1 " , new P u b l i s h e r ( ) ) ) ;
s h e l f . p r i n t ( ) ;

System . ou t . p r i n t l n ( "−−−−−−−−−−" ) ;

s h e l f . i n s e r t ( new Book ( " Autor6 " , " T i t e l 6 " , new P u b l i s h e r ( ) ) ) ;
s h e l f . p r i n t ( ) ;

System . ou t . p r i n t l n ( "−−−−−−−−−−" ) ;

s h e l f . i n s e r t ( new Book ( " Autor5 " , " T i t e l 5 " , new P u b l i s h e r ( ) ) ) ;
s h e l f . p r i n t ( ) ;

System . ou t . p r i n t l n ( "−−−−−−−−−−" ) ;

s h e l f . i n s e r t ( new Book ( " Autor4 " , " T i t e l 4 " , new P u b l i s h e r ( ) ) ) ;
s h e l f . p r i n t ( ) ;

System . ou t . p r i n t l n ( "−−−−−−−−−−" ) ;

s h e l f . i n s e r t ( new Book ( " Autor7 " , " T i t e l 7 " , new P u b l i s h e r ( ) ) ) ;
s h e l f . p r i n t ( ) ;

System . ou t . p r i n t l n ( "−−−−−−−−−−" ) ;

s h e l f . i n s e r t ( new Book ( " Autor2 " , " T i t e l 2 " , new P u b l i s h e r ( ) ) ) ;
s h e l f . p r i n t ( ) ;

System . ou t . p r i n t l n ( "−−−−−−−−−−" ) ;

s h e l f . i n s e r t ( new Book ( " Autor3 " , " T i t e l 3 " , new P u b l i s h e r ( ) ) ) ;
s h e l f . p r i n t ( ) ;

System . ou t . p r i n t l n ( "−−−−−−−−−−" ) ;

s h e l f . s o r t ( ) ;
s h e l f . p r i n t ( ) ;

System . ou t . p r i n t l n ( "−−−−−−−−−−" ) ;

Book book = s h e l f . remove ( " T i t e l 3 " ) ;
s h e l f . p r i n t ( ) ;

System . ou t . p r i n t l n ( "−−−−−−−−−−" ) ;

book = s h e l f . remove ( " T i t e l 1 " ) ;
s h e l f . p r i n t ( ) ;

System . ou t . p r i n t l n ( "−−−−−−−−−−" ) ;



book = s h e l f . remove ( " T i t e l 5 " ) ;
s h e l f . p r i n t ( ) ;

System . ou t . p r i n t l n ( "−−−−−−−−−−" ) ;

book = s h e l f . remove ( " T i t e l 7 " ) ;
s h e l f . p r i n t ( ) ;

System . ou t . p r i n t l n ( "−−−−−−−−−−" ) ;

book = s h e l f . remove ( " T i t e l 2 " ) ;
s h e l f . p r i n t ( ) ;

System . ou t . p r i n t l n ( "−−−−−−−−−−" ) ;

book = s h e l f . remove ( " T i t e l 6 " ) ;
s h e l f . p r i n t ( ) ;

System . ou t . p r i n t l n ( "−−−−−−−−−−" ) ;

book = s h e l f . remove ( " T i t e l 4 " ) ;
s h e l f . p r i n t ( ) ;

System . ou t . p r i n t l n ( "−−−−−−−−−−" ) ;
}

}

Aufgabe 50 Sprachen und Grammatiken (Lösungsvorschlag)

a)

N = {S,C}
T = {a,b}
P1 = S → aS

P2 = S → aC

P3 = C → bC

P4 = C → b

b)



S

S

S

C

C

b

b

a

a

a

c) let rec reverse list = match list with
[] -> []

| x::xs -> (reverse xs) @ [x];;

let rec check_terminal word = match word with
’a’::[] -> true

| ’b’::[] -> true
| ’a’::xs -> check_terminal xs
| ’b’::xs -> check_terminal xs
| _ -> false;;

let check word =
if (check_terminal word) then

let rev_word = reverse word in
let rec check_rec word = match word with

’S’::’a’::xs -> check_rec (’S’::xs)
| ’C’::’a’::xs -> check_rec (’S’::xs)
| ’C’::’b’::xs -> check_rec (’C’::xs)
| ’b’::xs -> check_rec (’C’::xs)
| [’S’] -> true
| _ -> false

in check_rec rev_word
else

false;;

d) check [];;
- : bool = false
check [’a’;’a’;’b’];;
- : bool = true
check [’b’;’a’;’a’;’b’];;
- : bool = false
check [’a’;’a’];;
- : bool = false
check [’a’;’a’;’a’;’b’;’b’;’b’;’b’];;
- : bool = true
check [’a’];;
- : bool = false



check [’b’];;
- : bool = false
check [’b’;’C’];;
- : bool = false
check [’S’];;
- : bool = false


