The Root of the Problem
This problem can be converted into Euler’s sigma notation as shown 
We can see this is correct as the first term will be  which matches the first term,
and the last term will be  which matches the last term of the sequence.
To rationalise the fraction we can multiply the top and bottom by   by doing so we 
obtain  on the numerator, and on the bottom we get the difference of two squares 
giving us (r)-(r+1) which equals -1. By multiplying the top and bottom of the fraction by -1 we can 
see the original sum is equal to   . We can see that there is a recurrence 
relationship between consecutive terms with the first root of one term being cancelled out by the 
second root of the next term. Knowing this relationship we can tell that the only ‘surviving’ terms 
will be the second root of the first term which is,  and the second first root of the last term 
which is,  which clearly equals  and therefore is . Summing the two terms together
gives  which means that the answer is . We can generalise this by replacing 99 with a variable such as n and say that the sum of any repeating series like this is equal to 
