Cinema Problem

Let a, b and c represent the quantity sold of adult, pensioner and child
tickets respectively. This means a, b and c are positive integers.

The total number of tickets sold is 100:

a + b + c = 100

Money taken equals £100, and the £ can be cancelled when each is expressed
in £s:

£100 = £10*a + £0.50*b + £0.10*c
100 = 10a + b/2 + c/10

The simultaneous diophantine equations can be solved by substituting a =
100 - b - c from the sum of the tickets:

100 = 10(100-b-c) + b/2 + c/10
100 = 1000 - 10b - 10c + b/2 + c/10
1000 = 10000 - 100b - 100c + 5b + c
0 = 9000 - 95b - 99c
95b + 99c = 9000

95b is divisible by 5, as is 9000, so 99c must also be divisible by 5. This
means c is divisible by 5 ie c = 5k. The equation involving b and k, where
solutions in k lead to solutions in c, b and a:

19b + 99k = 1800

0 < k < 19 because 99*19 > 1800 making b negative. Solving the
equations simplifies to going through the 18 remaining values of k, ie
subtracting 99 from 1800 until it is divisible by 1800.

513 is the first multiple of 19 reached, and no other numbers reached are
multiples of 19. This corresponds to b = 27 and k = 13 => c = 65. From
the original equation, a can be calculated as 8. Therefore the solution
is:

8 adult tickets, 27 pensioner tickets and 65 child tickets.

Because every possibility was considered, the solution is proved unique by
exhaustion.

