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Problem
Prove that for each integer k satisfying 2 ≤ k ≤ 100, there are positive integers b2, b3,
. . . , b101 such that

b22 + b33 + · · ·+ bkk = bk+1
k+1 + bk+2

k+2 + · · ·+ b101101.

Video
https://youtu.be/Qqk8cbL2fP8
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https://www.youtube.com/watch?v=Qqk8cbL2fP8&list=PLi6h8GM1FA6yHh4gDk_ZYezmncU1EJUmZ
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Solution
For an integer M to be chosen later, we will choose

b22 = 69696M100!

b33 = · · · = b100100 = M100!.

(Note that 69696 = 2642.) Then the desired equation becomes

b101101 = (69696 + (k − 2)− (100− k)) ·M100!

and so we can let M = 69696 + (k − 2) − (100 − k) and we’re OK, since M100!+1 is
obviously a 100th power by Wilson’s theorem.
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