f2000 (2000) 
= f0 (f1999(2000))



= f0 (f0 (f1998(2000)) )



= f0 (f0 (f0 (f1997(2000)) ) )

As can be seen the original expression can be gradually broken down, until from a subscript of 2000 to 1999 to 1998, and eventually until the subscript =0. At this point n=1, and so the above process has to be done 1999 times. This will result in the following expression:

f2000 (2000)
= (f0)1999 (f1(2000))



= (f0)1999 (f0 (f0(2000)) )



= (f0)2001 (2000)

The above expression means:

 
(f0 (f0 (f0 (f0 (f0 … (f0 (2000) , where there are 2001 f0 s

When there are 2001 f0 s, the x value (i.e. the value in the brackets) is 2000.

However when the final term is expanded there are 2000 f0 s left, and the x value 
= f0 (2000)


=        1
 =  
 1
    


    1  -  2000
         1999

If this process is repeated then when the final term is expanded there are 1999 f0 s left, and the x value 
= 
1







    1   -      1







   -1999






= 
1







    1   +     1







   1999






=      1999

(multiplying top and






    1999 +  1 

    bottom by 1999)






=      1999






         2000

Then again when there are 1998 f0 s left the x value

=
       1




1   -    1999



2000

=
       2000

(multiplying top and bottom by 2000)


 2000 – 1999

= 
        2000
     =  2000



1

This is the same x value as when there were 2001 f0 s left, and so this shows that expanding 3 times, and getting rid of 3 f0 s, results in the same x value. 

2001 is a multiple of 3, as the sum of the digits = 2+0+0+1 = 3.

Therefore when sufficient expansions are done to leave zero f0 s, the result is 2000, and so this is the answer.

