Minhaj Ahmed
Solution to the ‘Unit Interval’ Problem

Take any two numbers between 0 and 1. Prove that the sum of the numbers is always less than one plus their product. That is, if 0<x<1 and 0<y<1 then prove x+y<1+xy
We can rearrange the inequality above to  x+y – xy < 1 so if we prove that the difference between sum of the numbers and the product of the numbers is less than 1, we have proved the original statement.
If we let x = m/n  where  n>m and let y = p/q where q>p                           where m, n, p and q ∈ Natural Numbers and ≠ 0, then x and y are rational numbers between 0 and 1 (as denominator is greater than numerator).

x+y – xy = m/n + p/q – mp/nq 
              = (mq + np – mp) / nq 
              = [ m(q-p) + np ] /nq
              = [ n [m(q-p)/n + p] / nq

Now I will proceed to prove the original statement using proof by contradiction
The three cases to x+y-xy  is   x+y-xy  =1, x+y-xy  >1 and  x+y-xy  <1
Now let’s assume that x+y-xy ≥ 1 
--->   [ n [m(q-p)/n + p] / nq ≥ 1
Cancelling the n’s gives  [m(q-p)/n + p] / q ≥ 1
---> m(q-p)/n + p ≥ q
---> m(q-p)  ≥  n(q-p)
---> m  ≥ n  
[bookmark: _GoBack]What we have just discovered is if x+y – xy ≥ 1  then m  ≥ n  but this cannot be the case as we already said that x = m/n  where  n>m (m cannot be greater than or equal to n because then x wouldn’t be between 0 and 1). Hence we have proven that x+y – xy cannot be equal to or greater than 1. Therefore the only other case left is x+y-xy  <1
  ∴ x+y<1+xy   QED

