Midterm Key:
Problem 1: B, X, A, C, D
Problem 2: E, C, X, F, A
Problem 3: D, A, B, C, F
Problem 4: 4.5, 1, X, 0, 0.1; “410”, “105”, “910”, “4510”, “101010”
Problem 5 a):

1) Constructor signature doesn't have return type
2) static method can't refer to this
3) Class can't declare two methods with the same signature (even it they differ in the return type)

4) Methods that aren't a constructor can't call a constructor; there is no constructor with a String parameter

5) Methods in a non-abstract class must be implemented (i.e. have a body)

Problem 5b): 
1)  exactDivision() will cause NullPointerException if n2 is 0, and 

2) exactDivision() will return result of integer division as a double instead of double division

Problem 6a): 
The first line will always be: 

 
Roll 1: 1
The second line will be: 

Roll 2: x

where x is random number in {1,2,3,4,5,6}

Problem 6b):

public setNumber(int number) {this.number = number;}
Problem 6c):  
As instance method:
public rollWrite(String message) {

  rollDie();

  System.out.println(message + number);

}
Alternative solution as static method: 
public static rollWrite(Die die, String message) {

  die.rollDie();

  System.out.println(message + die.getNumber());

}
Problem 7a):  
public class Student {

  private int id;

  private String name;

  private double sumGrades;

  private int coursesCount;

  public Student (int id, String name) {

    this.id = id;

    this.name = name;

  }

  public int getId () {return id;}

  public String getName () {return name;}

  public double getGpa () {

    return sumGrades / coursesCount;

  }

  public void addCourse (double grade) {

    sumGrades = sumGrades + grade;

    coursesCount = coursesCount + 1;

  }
}
Alternative solution:

public class Student {

  private int id;

  private String name;

  private double gpa;

  private int coursesCount;

  public Student (int id, String name) {

    this.id = id;

    this.name = name;

  }

  public int getId () {return id;}

  public String getName () {return name;}

  public double getGpa () {return gpa;}

  public void addCourse (double grade) {

    double sumGrades = gpa * coursesCount + grade;

    coursesCount = coursesCount + 1;

    gpa = sumGrades / coursesCount;

  }

}
Problem 7b):  
class StudentWithTwoCourses {
  public static void main(String [] args) {
    Student student = new Student(111, "Jan");
    student.addCourse(2.5);
    student.addCourse(3.0);
    System.out.println("Student ID " + student.getId() 
        + " " + student.getName() + " has GPA " 
        + student.getGpa());
  }
}
Problem 8a):  
  public Area(Point at, int length) {

    this.at = at;

    this.length = length;

  }

  public Point getAt() {return at;}

  public int getLength() {return length;}
Problem 8b):  
interface Bounded {

  Point getAt();
  int getLength();
}

Problem 8c):  
import wheels.users.*;

class Circle extends Ellipse implements Bounded {

  public Area getArea () {

    return new Area (getLocation(), getWidth());

  }

  public void setArea (Area area) {

    setLocation (area.getAt());

    int length = area.getLength();

    setSize(length, length);

  }

}

class Square extends Rectangle implements Bounded {

  // exactly the same body as in class Circle
}
