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Aufgabe 1

Region mid = new State();
State md = new Maryland ( ) ;
Object obj = new Place ( ) ;
Place usa = new Region ( ) ;

md. printMe ( ) ;//  Mary.  Da die Objektvariable Maryland ist 

mid . printMe ( ) ;  // Stan . Da die Objektvarible State sit
 xx = (What) obj ;
(( Place )xx).printMe ( ) ;//Plato.  xx ist zu obj zugewessen 
und obj hat Place als Objektvariable Wenn wir ( Place ) 
wegnehmen ist das gleiche 

What 

printMe ( )

Place
printMe(Plato)

Region
printMe(Regina .)
printMe(x )(Regina .”+x)

State 
printMe(Stane.)

Maryland
printMe(Mary)
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obj = md;

( (Maryland ) obj ).printMe ( ) ;// Mary . obj  ist zu md 
zugewessen und die Objektvariabl von md  ist Maryland 

( (Maryland ) obj ).printMe ( 1 ) ;// Es wird in Maryland nach die 
Methode printMe(1) gesucht die aber nicht da ist dann wird in 
State auch icht da wird in  Region und  wird dort gefunden 
und es wird Regina. 1 ausgegeben.

obj = usa ;

( ( Place ) obj ).printMe ( ) ; // usa des sein Objektvaribl 
Region isr wird zu obj zugewessen also obj hat momentan 
Region als Objektvariabl  die ausgabe Regina

usa = md; // usa hat momentan Maryland als Objektvariabl 

( ( Place ) usa ).printMe ( ) ; // Da usa Maryland als 
objektvariabl hat, wird die Methode aus Maryland 
Aufgerufen  die Ausgabe Mary. 

Aufgabe 2

public class QuickSortGenerisch<T extends Comparable> {

/**
 * 
 */
T[] array;
public QuickSortGenerisch() { };

public static void main(String[] args) {
// TODO Auto-generated method stub
// Test mit String
QuickSortGenerisch<String> str= new QuickSortGenerisch<String>();
str.array = new String[5];
str.array[0] = "hallo";
str.array[1] = "bla";
str.array[2] = "weg";
str.array[3] = "Berlin";
str.array[4] = "Java";
str.ausgabe(str.quickSortGen(str.array, 0, str.array.length-1));
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// Test mit Integer
QuickSortGenerisch<Integer> in = new QuickSortGenerisch<Integer>();
in.array = new Integer[5];
in.array[0] = 1;
in.array[2] = 2;
in.array[1] = 0;
in.array[3] = 5;
in.array[4] = 3;
in.ausgabe(in.quickSortGen(in.array, 0, in.array.length-1));

}
public T[] quickSortGen(T[] array, int start, int ende) {
if(array.length == 1) {

return array;
}
T pivot = array[start];
int s = start;
int e = ende;
while(s <= e) {

while(array[s].compareTo(pivot) < 0)
s++;

while(array[e].compareTo(pivot) > 0)
e--;

if(s <= e) {
vertausche(array,s,e);
s++;
e--; }}

if(start < e)
quickSortGen(array,start,e);

if(s < ende)
quickSortGen(array,s,ende);

return array;
}

public void vertausche(T[] array, int a, int b) {
T temp = array[a];
array[a] = array[b];
array[b] = temp;

}

public  void ausgabe(T[] a) {
for(int i=0;i< a.length;i++) 

System.out.print(a[i] + " ");
}

}
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Aufgabe 3

public interface Stack<E> {
/**
 * Return the number of elements in the stack.
 * @return number of elements in the stack. 
 */
 public int size();
/** 
 * Return whether the stack is empty.
 * @return true if the stack is empty, false otherwise. 
 */
 public boolean isEmpty();
/** 
 * Inspect the element at the top of the stack.
 * @return top element in the stack.  
 * @exception EmptyStackException if the stack is empty. 
 */
 public E top() 
   throws EmptyStackException;  
/**
 * Insert an element at the top of the stack.
 * @param element to be inserted.
 */
 public void push (E element); 
/** 
 * Remove the top element from the stack.
 * @return element removed.
 * @exception EmptyStackException if the stack is empty.
 */
 public E pop()
   throws EmptyStackException; 
}

public class EmptyStackException extends RuntimeException {  
  public EmptyStackException(String err) {
    super(err);
  }
}
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import java.util.*;
public class Stapel<E> implements Stack<E>{

LinkedList<E> stack;
int size;
public Stapel() {

size = 0;
}
public boolean isEmpty() {

if(stack == null || stack.isEmpty()) 
return true;

return false;
}
public E top() throws EmptyStackException {

if(stack == null || stack.isEmpty()) {
throw new EmptyStackException("Stack leer, kein Topelement 

mšglich");
}
E top = stack.getFirst();
return top;

}
public void push(E n) {

if(stack == null) {
stack = new LinkedList();

}
stack.addFirst(n);
size++;

}
public E pop() throws EmptyStackException {

if(stack == null || stack.isEmpty()) {
throw new EmptyStackException ("Leerer Stack, poppen nicht 

mšglich");
}
E p = stack.getFirst();
stack.removeFirst();
size--;
return p;

}
public int size() {

return size;
}

}
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Klasse     Postfix     
import java.util.*;
public class Postfix {
    /** Variables of the class Postix*/
    private String postfixString, outputString;
    //constructor of the class 
     public Postfix() {
          } // end of constructor
     public Postfix(String postfixString, String outputString){
     this.postfixString=postfixString;
     this.outputString=outputString;
     } //end of constructor
      public Postfix(String PostfixString){
     this.postfixString=postfixString;
    } // end of Postfix
     // this method check if an expression is an operator
      private boolean isOperator(char c){
    return(c=='+' || c=='-' || c=='*' || c=='/' || c=='^');
    } // end of isOperator
     // this method check also if an expression is an boolean operator
    
    private boolean isOperatorB(char c){
    return(c=='<' || c=='>');
    } // end of isOperatorB
    
    // this method check if an the operator is a negation
    
    private boolean isNegation(char c){
    return (c=='!');
    } // end of isNegation
    
    // check the parenthesis of the expression
    
    public boolean isParen(char c){
    return(c=='(' || c==')');
    } // end of isParen
    
    // check if it is a space 
    private boolean isSpace(char c){
    return(c==' ');
    } // end of isSpace
    // This method read the expression an make it as postfix with the help of 
the Stapel.
    public void postfixInterpret(){
    
      Stapel  eval=new Stapel();    // an object of the class Stapel
      double leftoperand, rightoperand;  // the operand of an expression
      char c;    // as tempory variable which help us to token the character
      
      StringTokenizer parser=new StringTokenizer(postfixString, "+-*^/ ", true);
          while(parser.hasMoreTokens()){
           String token=parser.nextToken();    // get the next token
           c=token.charAt(0);  // get the first character of the token
            if((token.length()==1)&& isOperator(c)){
            rightoperand=((Double)eval.pop()).doubleValue();
            leftoperand=((Double)eval.pop()).doubleValue();
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            /** This part of the program perfomed the operation*/
            
              switch(c){
                case'+':eval.push(new 
Double(leftoperand+rightoperand));
                        break;
                case'-':eval.push(new Double(leftoperand-
rightoperand));
                        break;
                case'*':eval.push(new 
Double(leftoperand*rightoperand));
                        break;
                case'/':eval.push(new 
Double(leftoperand/rightoperand));
                        break;
                case'^':eval.push(new 
Double(Math.exp(Math.log(leftoperand)*rightoperand)));
                        break;
                default:
                     break;        
                
              } // end of the switch
            } // end of if
              else if((token.length()==1)&&isSpace(c)){
              
              } else {
                      eval.push(Double.valueOf(token));
              }  // end of if
          } // end of while
      
    } // end of postfixInterpret
    
    // this method print the string
    
    private void output(String s){
    outputString=s;
    } // end of output
    
    public void setInput(String input){
    postfixString=input;
    }// end of setInput
    
    public String getOutput(){
    return outputString;
    } // end of getOutput    
} // end of the class

public class PostfixTest {
    
    public static void main(String[] args) {
        Postfix p=new Postfix();
        p.postfixInterpret(); 
       // p.postfixInterpret();
        p.setInput("4+2");
        p.getOutput();
       
    } // end of main
} // end of class
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public class Klammerausdrucke {
 
public void test1(){

    
Stapel<String> st=new Stapel<String>();

             
        st.push("[asdfa](fg){{}[E]n(g)i{n}}");
        String s = (String) st.pop();   
        int p1=0;
        int p2=0;
        int p3=0;
        int p4=0;
          
    for(int a=0;a<s.length();a++){
           if(s.charAt(a)=='[')
               p1+=1; 
          
           if(s.charAt(a)=='(')
               p2+=1;
           
            if(s.charAt(a)=='<'){
               p3+=1;
           }
            if(s.charAt(a)=='{'){
               p4+=1;
           }
            if(s.charAt(a)==']' && p1!=0){
               p1-=1; 
           }
            if(s.charAt(a)==')' && p2!=0){
               p2-=1; 
           }
           if(s.charAt(a)=='>' && p3!=0){
               p3-=1; 
           }
           if(s.charAt(a)=='}' && p4!=0){
               p4-=1; 
           }
           
    }
          
       if(p1==0 && p2==0 && p3==0 && p4==0){
           System.out.println("richtig geklammert");
       }
       else 
       
           System.out.println("nicht richtig geklammert");
       }  
         public static void main(String args[]){
             
                 
         Klammerausdrucke k = new Klammerausdrucke();
         k.test1();
     }
    }       
         


