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Instructions. This is a 1.5-hour, closed book exam.  There are 4 questions worth a total of 100 points.  Be sure that your packet contains all 4 questions and the pages are in order. Write all answers in this packet.  Answers will be graded on whether they are correct, and on whether they are legible and written in a clear style.  Comment your code where appropriate, but not excessively.  Small syntactic and punctuation errors will not be heavily penalized.  Concentrate on problem solving and presenting your solutions clearly.

You must use the code templates as provided, and may not alter or delete the code provided.  You may not write outside of the boxes and blanks, and you may not alter the structure of the given code templates.

Some questions are harder than others.  Be careful not to get bogged down in any one question.

Question 1 (22 points). Complete method main so that it satisfies the following specification.  The input consists of zero or more commands (other than command q) followed by command q.  Each command is a single character, followed by a blank, followed by 0 or more unsigned integer parameters. Your program should prompt for each command by printing the text ">" followed by a single blank.  The commands and their interpretations are:
+ integer1 integer2
Print the sum of integer1 and integer2.
- integer1 integer2
Print the difference of integer1 and integer2.
^ integer
Print the square of the given integer.
q
Print “Bye” and quit.
You may assume that the input is well formed, i.e., each command has the appropriate number of parameters of the correct types.  Here is a sample session:

> + 123 10

133

> - 10 1  

9

> ^ 3 

 9

> q

Bye
Recall that class TokenReader provides instance methods readString() and readInt() to read the next String and the next integer from the input.

public static void main(String args[]) 

{

    // Initialize TokenReader object in to read from standard input.


TokenReader in = new TokenReader(System.in);


//read the first commanad


System.out.print(“> ”);


String command = in.readString();


while(!command.equals(“q”))



{

       if (command.equals(“+”))




System.out.println(in.readInt()+ in.readInt());

       else if (command.equals(“-”))




System.out.println(in.readInt()- in.readInt());

       else 

                {




int temp = in.readInt();




System.out.println(temp*temp);

                }
 


//read the following command



System.out.print(“> ”);


command = in.readString();

           }


System.out.println(“Bye!”);

}

Question 2 (29 points). Complete the definition of class Person according to its specification.  For example, the sample application

public static void main(String args[]) 

{

    new Person(“Tom”, true); 


    new Person(“Dick”, true); 


    new Person(“Harriet”, false);

    Person.listPersons();

}
would output:

woman: Harriet

man: Dick

man: Tom

You may not use any arrays, and you may not have any arbitrary upper bound on the number of Person objects for which your program works correctly.  Hint: chain the constructed Person objects together in reverse order of their creation.

import java.io.*;
public class Person
{
  private String name;  // person's name.
  private boolean male; // person's maleness.

// other declarations

private static Person last; //always points to the last object of the Person class

private Person prev; 
//points to previously created objcet of the class Person

  // Construct a Person named s of maleness m.  
  public Person(String s, boolean m)
  {
    name = s;
    male = m;
//set prev to the last

prev = last;

//reset the last to current

last = this;

  }



// Return the string representation of a Person in the form

// “man: name” or “woman: name” depending on the value of maleness.
  public String toString()
  {
String gender;

if (male)



gender = “man :”;

else



gender = “woman :”;

return gender + name; 

  }

// Print the string representation of all Person objects that were ever created

// in reverse order of their creation.
  public static void listPersons()
  {
//temporary pointer to person

Person current = last;

while ( current != null )



{



//print current

       
System.out.println(current);



//reset current to previos



current = current.prev;

      }

  }

} // end of class Person.
Question 3 (24 points). For each of the following eight programs (a through h), describe the error briefly and informally (if there is one) or state what the program prints (if there is no error) in the blanks provided.

	// Part a.

class Mystery

{

   private static int n;

   int id;

   Mystery()

   {


n++;


id = n;

   }

}

class Application

{

    public static void main(String args[])

    {

        Mystery m1 = new Mystery();

        Mystery m2 = new Mystery();

        System.out.println(m1.id);

        System.out.println(m2.id);

    }
}

Error: _________________________________________________

  or

Output: _______________________1________________________  

           ____________2__________________


	//Part b.

class Mystery

{

   private int n;

   int id;

   Mystery()

   {


n++;


id = n;

   }

}

class Application

{

    public static void main(String args[])

    {

        Mystery m1 = new Mystery();

        Mystery m2 = new Mystery();

        System.out.println(m1.id);

        System.out.println(m2.id);

    }
}

Error: _________________________________________________

  or

Output: _______________1_______________________________  

           ___________1________________________



	//Part c.

class Mystery

{

   private static int n;

   int id;

   Mystery()

   {


n++;


id = n;

   }

}

class Application

{

    public static void main(String args[])

    {

        Mystery m1 = new Mystery();

        Mystery m2 = new Mystery();

        m1.id = 10; m2.id = 20;

        System.out.println(m1.id);

        System.out.println(m2.id);

    }
}

Error: _________________________________________________

  or

Output: __________________10____________________________  

           ________20__________________________


	//Part d.

class Mystery

{

   private static int n;

   private int id;

   Mystery()

   {


n++;


id = n;

   }

}

class Application

{

    public static void main(String args[])

    {

        Mystery m1 = new Mystery();

        Mystery m2 = m1;

        m1.id = 10; m2.id = 20;

        System.out.println(m1.id);

        System.out.println(m2.id);

    }
}

Error: _________id is private__________________________

  or

Output: ________________________________________________  

           ____________________________________




	//Part e.

class Mystery

{

   private static int n;

   int id;

   Mystery()

   {


n++;


id = n;

   }

}

class Application

{

    public static void main(String args[])

    {

        Mystery m1 = new Mystery();

        Mystery m2 = m1;

        m1.id = 10; m2.id = 20;

        System.out.println(m1.id);

        System.out.println(m2.id);

    }
}

Error: _________________________________________________

  or

Output: _____________________20___________________________  

           __________20________________________


	//Part f.

class Mystery

{

   private static int n;

   int id;

   Mystery()

   {


n++;


id = n;

   }

}

class Application

{

    public static void main(String args[])

    {

        Mystery m1;

        Mystery m2;

        m1.id = 10; m2.id = 20;

        System.out.println(m1.id);

        System.out.println(m2.id);

    }
}

Error: ____null pointer  exception (no object)____

  or

Output: ________________________________________________  

           ____________________________________



	//Part g.

class Mystery

{

   static int n;

   static int id;

   Mystery()

   {


n++;


id = n;

   }

}

class Application

{

    public static void main(String args[])

    {

        Mystery m1 = new Mystery();

        Mystery m2 = m1;

        m1.id = 10; m2.id = 20;

        System.out.println(m1.id);

        System.out.println(m2.id);

    }
}

Error: _________________________________________________

  or

Output: ___________________20____________________________  

           _________20________________________


	//Part h.

class Mystery

{

   static int n;

   int id;

   Mystery()

   {


n++;


id = n;

   }

}

class Application

{

    public static void main(String args[])

    {

        Mystery.n = 10;

        Mystery m1 = new Mystery();

        Mystery m2 = new Mystery();

        System.out.println(Mystery.id);

        System.out.println(Mystery.id);

    }
}

Error: _id isn’t static and cant be reached_using the class name _

  or

Output: ______________________________________________  

           ___________________________________




Question 4 (25 Points).   Given a string s, it is often useful to compute another string that is equal to s with all occurrences of some substring pat replaced by some other substring new.  Here are some examples:

	s
	pat
	new
	result

	”(x+y)/(x-y)”
	”x”
	”z”
	”(z+y)/(z-y)”

	”(x+y)/(x-y)”
	”y”
	”foo”
	”(x+foo)/(x-foo)”

	”he is herman”
	”he”
	”she”
	”she is sherman”

	”he is herman”
	”her”
	””
	”he is man”


Complete the definition of the method substitute according to its specification. 

Implementation idea.   Build up the answer in t while deleting the part of s that has been processed.  In particular, repeatedly find the leftmost occurrence of pat in s, append the relevant text to t, and remove the initial part of s that has been processed. For example, here is a trace of how most of the answer can be built up in t for the method invocation:   substitute(”he is herman”, ”he”, ”she”);
	t
	s

	””
	”he is herman”

	”she”
	” is herman”

	”she is she”
	”rman”


Useful methods on strings.  If s is an object of class String, then the following methods can be invoked on s:
s.indexOf(String pat)  Return the position of the first occurrence of the string pat in s (if pat occurs in s at all), or –1 if pat is not found.

s.subString(int start, int end)  Return the substring of s starting from position start through (but not including) position end.

// Return a string that is equal to the given string s with all occurrences of pat

//replaced by new.

public static String substitute(String s, String pat, String newS)

{

    String t = ””;  // Result so far.

    int p;
        // Location of leftmost occurrence of pat in s, or –1 if none.

    p = _______s.indexOf(pat)_____________________________________________________;

    while ( ___p!=-1_______________________________________________________________)

    {

         t = __t+s.substring(0,p)+newS___________________________________________;

         s = __s.substring( p + pat.length(), s.length())_______________________;

         p = __s.indexOf(pat)_____________________________________________________;

    }

   return _____t+s_________________________________________________________________;

}

name=”Harriet”


male = false





prev =





name=”Dick”


male = true





prev =





name=”Tom”


male = true





prev = null 
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