Waterloo 2003 Spring B - Persistent Numbers

Time limit: 1.0s  Memory limit: 64M

123456789
112 3 456 7 89
224 6 8 1012141618
336 9 121518212427
448 121620242832 36
5510 15202530354045
66 121824 30364248 54
77 142128354249 56 63
881624324048 5664 72
991827 364554637281

The multiplicative persistence of a number is defined by Neil J.A. Sloane in The Persistence of a Number, published in
Journal of Recreational Mathematics 6, 1973, pp. 97-98., 1973) as the number of steps to reach a one-digit number
when repeatedly multiplying the digits.

Example:
679 - 378 - 168 - 48 - 32 -6

That is, the persistence of 679 is 5. The persistence of a single digit number is 0. At the time of this writing it is known
that there are numbers with the persistence of 11. It is not known whether there are numbers with the persistence of 12,
but it is known that if they exist then the smallest of them would have more than 3000 digits.

The problem that you are to solve here is: what is the smallest number such that the first step of computing its
persistence results in the given number?

For each test case there is a single line of input containing a decimal number with up to 1000 digits. A line containing
-1 | follows the last test case. For each test case you are to output one line containing one integer number satisfying

the condition stated above or a statement saying that there is no such number in the format shown below.

Sample Input



Sample Output

10

11

14

17

29

77

There is no such number.
2688

P Rudnicki



