Submission from British International School Phuket Year 9 Maths Class.

3 digit numbers

Let the 3 digit number abc (with a > c) be represented as 100a + 10b + c.  Therefore the 3 digit number cba is represented as 100c + 10b + c.

100a + 10b + c – (100c + 10b + a) =  99(a-c)

Next we need to work out how to reverse the number 99(a-c).

Let’s try some numbers and see if we can notice a pattern.   When a = 5, c = 3

99(5-3) = 198

We notice that 99(9) = 891 gives the reverse number.

When a = 8, c  = 4

99(8-4) = 396

and we notice that 99(7) = 693.  Having checked other numbers we see that the pattern holds and therefore we hypotheses that for number 99(a-c), the reverse is given by 

99(11-(a-c)) = 1089 -99a+99c.

Therefore we can now do the final calculation:

99(a-c) + (1089-99a+99c) = 1089.

4 digit numbers

Following the same logic:

Let the 4 digit number abcd (with a > d) be represented as 1000a + 100b + 10c + d.  Therefore the 4 digit number dcba is represented as 1000d + 100c + 10b + a.

1000a + 100b + 10c + d – (1000d + 100c + 10b + a) 

= 999a + 90b – 90c -999d = 999(a-d) + 90(b-c) = 9(111a – 111d+10b-10c)

Let’s look for a pattern with say a = 4 b = 3 c = 2 d =1.  This gives 3087.  So we can get 7803 by doing

999(10 – (a-d)) + 90(10 –(b-c))
let’s check that this works with another number:

a = 6, b = 5, c = 4 d = 1. Gives 5085.  Which also works for our formula.  So we hypothesize that this is the correct formula.

Therefore as before:

999a + 90b – 90c -999d + ( 999(10 – (a-d)) + 90(10 –(b-c)) )

999a + 90b – 90c -999d + 9990-999a+999d+900-90b+90c = 9990+ 900 = 10890.


5 digit numbers

Using the same method we find that 

9999a + 990b – 990d -999e + ( 9999(10 – (a-e)) + 990(10 –(b-d)) ) = 109890

Therefore

For 3 digits we have:

99(11) = 99(10) + 9(10) + 9 = 1089

For 4 digits we have

999(10) + 90(10)  = 10890

For 5 digits we have:

[bookmark: _GoBack]9999(10) + 999(10) – 9(10) = 109890
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