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Übungen zu Einführung in die Informatik II

Aufgabe 1 Asserts (Lösungsvorschlag)

Die Klasse SearchTree:

c l a s s S e a r c h T r e e <E extends Comparable <E>>{
p r i v a t e E key ;
p r i v a t e SearchTree <E> l e f t , r i g h t ;

p u b l i c S e a r c h T r e e ( E k ) {
key = k ;

}

p u b l i c S t r i n g t o S t r i n g ( ) {
re turn " "+key+" ( " + ( ( l e f t == n u l l ) ? " " : l e f t +" , " )

+ ( ( r i g h t == n u l l ) ? " " : r i g h t )
+" ) " ;

}

p u b l i c void i n s e r t (E e ) {
i f ( key . compareTo ( e ) < 0 )

i f ( r i g h t ! = n u l l ) r i g h t . i n s e r t ( e ) ;
e l s e r i g h t = new SearchTree <E>( e ) ;

e l s e i f ( key . compareTo ( e ) > 0 )
i f ( l e f t ! = n u l l ) l e f t . i n s e r t ( e ) ;
e l s e l e f t = new SearchTree <E>( e ) ;

a s s e r t i s S e a r c h T r e e ( ) ;
}

p u b l i c SearchTree <E> s e a r c h ( E e ) {
i f ( key . compareTo ( e ) < 0 ) re turn ( r i g h t = = n u l l ) ? n u l l : r i g h t . s e a r c h ( e ) ;
i f ( key . compareTo ( e ) > 0 ) re turn ( l e f t = = n u l l ) ? n u l l : l e f t . s e a r c h ( e ) ;
re turn t h i s ;

}

p u b l i c s t a t i c <E extends Comparable <E> > E min ( E e1 , E e2 ) {
re turn ( e1 = = n u l l ) | | ( ( e2 != n u l l ) && e1 . compareTo ( e2 ) < = 0 ) ? e1 : e2 ;

}
p u b l i c s t a t i c <E extends Comparable <E> > E max ( E e1 , E e2 ) {

re turn ( e1 = = n u l l ) | | ( ( e2 != n u l l ) && e1 . compareTo ( e2 ) < = 0 ) ? e2 : e1 ;
}
p u b l i c E max ( ) {
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E temp = ( l e f t == n u l l ) ? key : max ( key , l e f t . max ( ) ) ;
re turn ( r i g h t == n u l l ) ? temp : max ( temp , r i g h t . max ( ) ) ;

}
p u b l i c E min ( ) {

E temp = ( l e f t == n u l l ) ? key : min ( key , l e f t . min ( ) ) ;
re turn ( r i g h t == n u l l ) ? temp : min ( temp , r i g h t . min ( ) ) ;

}

p u b l i c boolean i s S e a r c h T r e e ( ) {
re turn

( ( l e f t == n u l l ) ? t rue : ( key . compareTo ( l e f t . max( ) ) >=0) && l e f t . i s S e a r c h T r e e ( ) )
&&
( ( r i g h t == n u l l ) ? t rue :

( key . compareTo ( r i g h t . min ( ) ) <=0) && r i g h t . i s S e a r c h T r e e ( ) ) ;
}

p u b l i c i n t h e i g h t ( ) {
re turn 1 + Math . max ( l e f t == n u l l ? 0 : l e f t . h e i g h t ( ) ,

r i g h t == n u l l ? 0 : r i g h t . h e i g h t ( ) ) ;
}

p u b l i c boolean i s B a l a n c e d ( ) {
re turn

Math . abs ( ( l e f t == n u l l ? 0 : l e f t . h e i g h t ( ) ) −

( r i g h t == n u l l ? 0 : r i g h t . h e i g h t ( ) ) ) < = 1
&& ( l e f t == n u l l ? t rue : l e f t . i s B a l a n c e d ( ) )
&& ( r i g h t == n u l l ? t rue : r i g h t . i s B a l a n c e d ( ) ) ;

}

p u b l i c s t a t i c SearchTree < I n t e g e r > random ( i n t n ) {
i f ( n < 0 ) re turn n u l l ;
j a v a . u t i l . Random g e n e r a t o r = new j a v a . u t i l . Random ( ) ;
Sea rchTree < I n t e g e r > t = new SearchTree < I n t e g e r >( g e n e r a t o r . n e x t I n t ( ) ) ;
f o r ( i n t i =1 ; i <n ; i ++)

t . i n s e r t ( g e n e r a t o r . n e x t I n t ( ) ) ;
re turn t ;

}
}

Eine Test-Klasse
c l a s s Umgebung{

p u b l i c s t a t i c void main ( S t r i n g [ ] a ) {
Sea rchTree < S t r i n g > t = new SearchTree < S t r i n g >( " Muenchen " ) ;
System . o u t . p r i n t l n ( t ) ;
t . i n s e r t ( " T r i e r " ) ; System . o u t . p r i n t l n ( t ) ;
t . i n s e r t ( " Koeln " ) ; System . o u t . p r i n t l n ( t ) ;
t . i n s e r t ( " B e r l i n " ) ; System . o u t . p r i n t l n ( t ) ;
t . i n s e r t ( " Hamburg " ) ; System . o u t . p r i n t l n ( t ) ;
t . i n s e r t ( " Osnabrueck " ) ; System . o u t . p r i n t l n ( t ) ;
t . i n s e r t ( " S t u t t g a r t " ) ; System . o u t . p r i n t l n ( t ) ;
System . o u t . p r i n t l n ( " Min i n t : "+ t . min ( ) ) ;
System . o u t . p r i n t l n ( "Max i n t : "+ t . max ( ) ) ;
Sea rchTree < S t r i n g > t 1 = t . s e a r c h ( " B e r l i n " ) ;
System . o u t . p r i n t l n ( " B e r l i n t r e e = "+ t 1 ) ;
Sea rchTree < S t r i n g > t 2 = t . s e a r c h ( " Bremen " ) ;
System . o u t . p r i n t l n ( " Bremen t r e e = "+ t 2 ) ;

System . o u t . p r i n t l n ( t 2 . min ( nul l , " Al fa " ) ) ;
System . o u t . p r i n t l n ( t 2 . min ( " Al fa " , n u l l ) ) ;
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SearchTree < I n t e g e r > t 5 ;
f o r ( i n t i =10; i <1000; i = i +10){

t 5 = S e a r c h T r e e . random ( i ) ;
/∗ Uncommenting t h i s r a i s e s an A s s e r t i o n E r r o r i f a s s e r t i o n s are e n a b l e d

a s s e r t ( i < 1 0 0 | | t 5 . i s B a l a n c e d ( ) ) :
"Random t r e e w i t h "+ i +" e l e m e n t s i s n o t ba lanced " ;

∗ /

}
}

}


