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This is an initially mind-boggling problem from the 1995 

American Invitational Mathematics Exam (AIME) ([1]). 

Find the last three digits of the product of the positive roots of  

1995 xlog1995x = x
2
  

My Solution 

Take log1995 of both sides and simplify. 

log1995 (1995
½
 xlog1995x) = log1995 x

2 

½ log1995 1995 + (log1995 x)
2
 = 2log1995 x 

Setting y = log1995 x, we get 

y
2
 – 2 y + ½ = 0 

and so  

 y = (2 ± √(4 – 2))/2 = 1 ± ½ √2 

Therefore the two positive roots of the original equation, via x = 1995
y
, are 

 x = 1995 
1 + ½ √2

   and   x = 1995 
1 – ½ √2

 

So the product is  

 (1995 
1 + ½ √2

) (1995 
1 – ½ √2

) = 1995
2
 = 3980025, 

which means the last three digits of the result are 025. 

AIME Solutions 

AIME’s first solution is the same as mine, only they had a slicker way of obtaining the final digits 

without using a calculator. 
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