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1 Arithmetic with fractions

1.1 Greatest common divisor

A fraction can be reduced to its simplest form by dividing numerator and de-
nominator by the greatest common divisor of both.

The greatest common divisor of two non-negative integers can be found with a
recursive algorithm:

gcd(a, b) = gcd(b, a mod b)

gcd(a, 0) = a

1.1.1 Example

gcd(144, 60) = gcd(60, 144 mod 60)

= gcd(60, 24)

= gcd(24, 60 mod 24)

= gcd(24, 12)

= gcd(12, 24 mod 12)

= gcd(12, 0)

= 12
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1.2 Addition

a =
numa

dena

b =
numb

denb

a+ b =
numa · denb + numb · dena

dena · denb

1.2.1 Example

2

5
+

3

8
=

2 · 8 + 3 · 5
5 · 8

=
31

40

1.3 Subtraction

a =
numa

dena

b =
numb

denb

a− b =
numa · denb − numb · dena

dena · denb

1.3.1 Example

2

5
+

3

8
=

2 · 8− 3 · 5
5 · 8

=
1

40
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1.4 Multiplication

a =
numa

dena

b =
numb

denb

a× b =
numa · numb

dena · denb

1.4.1 Example

2

5
× 3

8
=

2 · 3
5 · 8

=
6

40

=
3

20

1.5 Division

a =
numa

dena

b =
numb

denb

a÷ b =
numa · denb

dena · numb
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1.5.1 Example

3

8
÷ 2

5
=

3 · 5
8 · 2

=
15

16

2 A Java class that models a fraction

package f r a c t i o n ;

public class Fract ion {
private f ina l int numerator ;
private f ina l int denominator ;

public Fract ion ( int numerator , int denominator ) {
int d i v i s o r = gcd ( numerator , denominator ) ;
this . numerator = numerator/ d i v i s o r ;
this . denominator = denominator / d i v i s o r ;

} // Fract ion ( int , i n t )

public int getNumerator ( ) {
return this . numerator ;

} // getNumerator ( )

public int getDenominator ( ) {
return this . denominator ;

} // getDenominator ( )

public Fract ion add ( Fract ion othe rFrac t i on ) {
int n0 = this . getNumerator ( ) ;
int d0 = this . getDenominator ( ) ;

int n1 = otherFrac t i on . getNumerator ( ) ;
int d1 = otherFrac t i on . getDenominator ( ) ;

return new Fract ion ( n0 ∗ d1 + n1 ∗ d0 , d0 ∗ d1 ) ;
} // add ( Fract ion )

public Fract ion subt rac t ( Fract ion otherFrac t i on ) {
int n0 = this . getNumerator ( ) ;
int d0 = this . getDenominator ( ) ;
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int n1 = otherFrac t i on . getNumerator ( ) ;
int d1 = otherFrac t i on . getDenominator ( ) ;

return new Fract ion ( n0 ∗ d1 − n1 ∗ d0 , d0 ∗ d1 ) ;
} // su b t r a c t ( Fract ion )

public Fract ion mult ip ly ( Fract ion otherFrac t i on ) {
int n0 = this . getNumerator ( ) ;
int d0 = this . getDenominator ( ) ;

int n1 = otherFrac t i on . getNumerator ( ) ;
int d1 = otherFrac t i on . getDenominator ( ) ;

return new Fract ion ( n0 ∗ n1 , d0 ∗ d1 ) ;
} // mu l t i p l y ( Fract ion )

public Fract ion d iv id e ( Fract ion otherFrac t i on ) {
int n0 = this . getNumerator ( ) ;
int d0 = this . getDenominator ( ) ;

int n1 = otherFrac t i on . getNumerator ( ) ;
int d1 = otherFrac t i on . getDenominator ( ) ;

return new Fract ion ( n0 ∗ d1 , d0 ∗ n1 ) ;
} // d i v i d e ( Fract ion )

@Override
public St r ing toS t r i ng ( ) {

return this . getNumerator ( ) + ”/” + this . getDenominator ( ) ;
} // t oS t r i n g ( )

private int gcd ( int a , int b ) {
i f ( b == 0 ) {

return a ;
} // i f
else {

return gcd ( b , a % b ) ;
} // e l s e

} // gcd ( int , i n t )

public stat ic void main ( St r ing [ ] a rgs ) {
Fract ion a = new Fract ion ( 2 , 5 ) ;
Fract ion b = new Fract ion ( 3 , 8 ) ;

System . out . p r i n t l n ( ”a = ” + a ) ;
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System . out . p r i n t l n ( ”b = ” + b ) ;

System . out . p r i n t l n ( ”a + b = ” + a . add (b) ) ;
System . out . p r i n t l n ( ”a − b = ” + a . subt rac t (b) ) ;
System . out . p r i n t l n ( ”a ∗ b = ” + a . mult ip ly (b) ) ;
System . out . p r i n t l n ( ”b / a = ” + b . d i v id e ( a ) ) ;

} // main( S t r ing [ ] )

} // Fract ion
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