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decimal and any decimal can be turned into a fraction.


Any fraction can be turned into

a decimal and any decimal can 

  be turned into a fraction.

PART 1

Any fraction can be converted to a decimal by dividing the numerator by the denominator. 

Types of decimals

Fractions can be converted to two types of decimals – recurring and terminating. On most occasions a normal calculator will suffice to distinguish between the types. Nevertheless, some prime numbers (p) recur after p – 1 digits, and this is evident only on the extended face of a computer’s calculator.
One approach to inquiring into the first half of the prompt is to consider unit fractions:

	Terminate
	Recur
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· Fractions with denominators that are multiples of 2 and/or 5 lead to terminating fractions, unless the denominator is also a multiple of another prime number, in which case the fraction gives a recurring decimal.

· All denominators which are not multiples of 2 or 5 lead to recurring decimals.
PART 2 

Any recurring and terminating decimal can be converted into a fraction.

Terminating decimals can be turned into fractions by using powers of 10 as denominators. For example, a decimal number with n decimal places has a denominator, as a fraction, of 10n. For example, the denominator for 0.537 is 10³. 
0.537 = 
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Recurring decimals can be converted into fractions using the following method.
Example 1

To convert 0.361361 … into a decimal:

   If               x =     0.361361… (A)
   then, 1000x = 361.361361… (B)

   (B) – (A) gives         

              999x = 361

   and           x = 
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Example 2

Similarly 0.4152525252 … could be converted as follows:
   If                  x =       0.415252 

   then, 10 000x = 4152.5252 … (A)

   and        100x =     41.5252 … (B)      

   (A) – (B) gives     

               9900x = 4111 

   and              x = 
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Conversion of recurring decimals is part of the GCSE higher tier syllabus and further examples can be found in a standard textbook.
Irrational numbers (such as √2 and (), which have no pattern in the decimal sequence, cannot be converted into a fraction by definition. Rational numbers (r) can be written as r = p/q where p and q are integers. Teachers can show able students a proof  by contradiction that √2 is not a rational number. Another approach is to require students to put the lines of the proof in order.
Assume √2 is a rational number and can be written as p/q in its simplest form, where p and q are integers and q ( 0.

If √2 =
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, then 2 = 
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Therefore, p² = 2q² and, as p² is even (a multiple of 2), then p itself is even. (Only the product of two even numbers is even.)
If p is even, it can be written as 2 multiplied by another integer (k). 

So p = 2k
Substituting for p into the original equation, gives:

2 = 
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2q² = 4k²
q² = 2k²

By the same argument, this shows that q, as well as p, is even. However, if p and q are both even then p/q is not in its simplest form as both numerator and denominator are multiples of 2. This contradicts the original assumption that the fraction is in its simplest form and, therefore, √2 is not rational.
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