Class Fraction in Java
A common fraction is a numeral which represents a rational number. For example, 2/3 or 6/8.

Fraction is represented with two integer values: numerator and denominator. Here MyLong is a Wrapper class that wraps long type.

class Fraction 
{ 
  MyLong numerator, denominator;
} 
Let’s add to the class empty constructor that creates a fraction 0/1.

Fraction ()
{
  this.numerator = new MyLong(0);
  this.denominator = new MyLong(1);
}
Also we need to have a possibility to create an already given fraction.

Fraction (MyLong numerator, MyLong denominator)
{
  this.numerator = numerator;
  this.denominator = denominator;
}
To print the fraction – let’s add toString method.
public String toString()
{
  return numerator + "/" + denominator; 
}
Now let’s test what we have created. Next program tests two constructors and prints the fractions.
Fraction a = new Fraction(); // 0/1
System.out.println(a);
Fraction b = new Fraction(new MyLong(4),new MyLong(9)); // 4/9
System.out.println(b);
E-OLYMP 9649. Java Fraction 1 Given two numbers a and b. Create a fraction a / b and print it.
► Implement a class Fraction that uses a wrapper class MyLong.
Reduce a fraction to the lowest terms  
In order to reduce a fraction to the lowest terms one need to find GCD (Greatest Common Divisor) of numerator and denominator. Then one need to divide both numerator and denominator by their GCD. For example,

4/8 = 1/2, 12/18 = 2/3

Remember, that numerator can be negative, so

-4/8 = -1/2, -12/18 = -2/3

If numerator is negative, we need to find GCD of absolute values of numerator and denominator. So we need to implement Abs method for MyLong class.

public MyLong Abs()
{
  return new MyLong((this.a > 0) ? this.a : -this.a);
}
As variable a is private in MyLong class, in order to have access to it we need to write GetValue method:

public long GetValue()
{
  return this.a; 
}
Let’s implement a static method gcd in MyLong class. To find GCD we use a recursive formula:
GCD(a, b) = 
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private static long gcd(long a, long b)
{
  if (a == 0) return b;
  if (b == 0) return a;
  if (a >= b) return gcd(a%b,b);
  return gcd(a,b%a);
}
Greatest Common Divisor must work also for variables of MyLong class. Remember, that a.Abs() returns the variable of type MyLong. In order to get a variable of primitive type out of it, use GetValue() method.
public static MyLong gcd(MyLong a, MyLong b)
{
  return new MyLong(gcd(a.Abs().GetValue(),b.Abs().GetValue()));      
}  
We must be able to divide numerator and denominator by their GCD, so we must add Divide method to MyLong class.
public MyLong Divide(MyLong a)
{
  return new MyLong(this.a / a.a);
}   
Now we are ready to implement Reduce method of Fraction class. We find the value of gcd –  the Greatest Common Divisor of numerator and denominator and then divide numerator and denominator by gcd.
public Fraction Reduce()
{
  MyLong a = this.numerator;
  MyLong b = this.denominator;
  MyLong gcd = MyLong.gcd(a, b);
  return new Fraction(a.Divide(gcd),b.Divide(gcd));    
}
Now you can test your Reduce method. Read two integers a and b. Create a fraction x. Reduce and print a fraction x.

int a = con.nextInt();
int b = con.nextInt();
Fraction x = new Fraction(new MyLong(a),new MyLong(b));
Fraction res = x.Reduce(); 
System.out.println(res);
E-OLYMP 9650. Java Reduce a fraction Given two numbers a and b. Construct a fraction a / b and reduce it to the lowest terms.
► Implement a class Fraction that uses a wrapper class MyLong.

Read a fraction in the form of a/b 

Let the fraction be in the form of a string “a/b”. We need to get the values of a and b. In this case we must parse a string. Let p be the position of symbol ‘/’. 

· Substring at positions from 0 to p – 1 (inclusively) is a value of a.
· Substring at positions from p + 1 to the end of a string is a value of b.

Fraction(String s)
{
  numerator =  new 
    MyLong(Long.parseLong(s.substring(0,s.indexOf('/'))));
  denominator = new 
    MyLong(Long.parseLong(s.substring(s.indexOf('/')+1)));
}
E-OLYMP 9651. Java Fraction 2 Given a fraction as a string a/b . Parse it to get the sum a + b.
► Implement a class Fraction that uses a wrapper class MyLong.

E-OLYMP 9425. Fractions: addition and subtraction Given two fractions. Find their sum or difference.
► Implement a class Fraction that uses a wrapper class MyLong. It is known that
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After addition (subtraction) we must reduce the final fraction.
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Fraction Add(Fraction a)
{
  MyLong x = this.numerator.Mult(a.denominator).Add(this.denominator.Mult(a.numerator));
  MyLong y = this.denominator.Mult(a.denominator);
  MyLong gcd = MyLong.gcd(x, y);
  return new Fraction(x.Divide(gcd),y.Divide(gcd));
}
E-OLYMP 9426. Fractions: multiplication and division Given two fractions. Find their product and quotient.
► Implement a class Fraction that uses a wrapper class MyLong. It is known that
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After addition (subtraction) we must reduce the final fraction.

E-OLYMP 9427. Fractions: n-th term of the sequence Arithmetic progression is given with the first term a / b and difference p / q. Find the n-th term of the sequence.
► Use a class Fraction that uses a wrapper class MyLong to solve a problem.

Let x = a / b, y = p / q. Then n-th term of the arithmetic progression equals to
x + y * (n – 1)

You need to calculate this value.

E-OLYMP 9428. Fractions: minimum and maximum Two fractions are given. Find their minimum and maximum.
► Use a class Fraction that uses a wrapper class MyLong to solve a problem. Implement methods min and max for class Fraction. To do this you need also to implement methods Greater or Less for class MyLong.
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