1375. Ones
Given any integer 0 ≤ n ≤ 10000 not divisible by 2 or 5, some multiple of n is a number which in decimal notation is a sequence of 1's. How many digits are in the smallest such a multiple of n?

Input. Each line contains number n.
Output. For each number n print in a separate line the number of ones in such smallest multiple of n.
Sample Input

3 

7 

9901
Sample Output

3

6

12
SOLUTION

mathematics

Analysis of algorithm

Consider the sequence a1 = 1, ai = (10*ai-1 + 1) mod n. The number ai contains the remainder from division of a number 11…11 (i one’s) on n. When for some i the value ai become 0, we stop the iteration process. The number, consisting of i one’s, is a multiple of n.

Example
For n = 3 the smallest number that contains only 1’s in the decimal notation and which is a multiple of 3, is 111. 

Len n = 7. Then
	a1 = 1
	1 mod 7 = 1

	a2 = (10 * 1 + 1) mod 7 = 4
	11 mod 7 = 4

	a3 = (10 * 4 + 1) mod 7 = 6
	111 mod 7 = 6

	a4 = (10 * 6 + 1) mod 7 = 5
	1111 mod 7 = 5

	a5 = (10 * 5 + 1) mod 7 = 2
	11111 mod 7 = 2

	a6 = (10 * 2 + 1) mod 7 = 0
	111111 mod 7 = 0


The number consisting of six one’s, when divided by 7, gives the remainder 0. So the number 111111 is a multiple of 7.

