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I have understood from the problem that I have to find a number, which divided by 8725, 7020, 3951, 2587 and 1905 gives the same remainder. I shall prove that there isn’t a greatest number satisfying this condition.

Let L be the least common multiple of numbers 8725, 7020, 3951, 2587 and 1905. Adding a remainder smaller than the smallest number (1905), e.g. 1904, to L I obtain a number, L + 1904 (in fact all numbers, from L+1 to L+1904 are also good). This number satisfies the conditions from the problem, but it isn’t the greatest.
Any number of the form n*L + 1904 leaves remainder 1904 when divided by 8725, 7020, 3951, 2587 and 1905. As n can be arbitrarily large, there isn’t a greatest number of this form
Reading again the title, I realized that I have to find the greatest number, X, which dividing 8725, 7020, 3951, 2587 and 1905 gives the same remainder. Schematically, this could be written as:

8725 = aX + r





(1)


7020 = bX + r





(2)


3951 = cX + r





(3)


2587 = dX + r





(4)


1905 = eX + r





(5)

I shall subtract the equations 2 by 2:

(1) – (2): 1705 = (a-b) X

(2) – (3): 3069 = (b-c) X

(3) – (4): 1364 = (c-d) X

(4) – (5): 682 = (d – e) X

Now, X is the greatest common divisor of 1705, 3069, 1364 and 682. This number is 341. Now I shall verify my result:

8725 = 25 * 341 + 200




(1)


7020 = 20 * 341 + 200




(2)


3951 = 11 * 341 + 200




(3)


2587 = 7 * 341 + 200




(4)


1905 = 5 * 341 + 200




(5)

So, the required number is 341.

