INMO 1987

Exercise 1 (INMO 1987 P2, i E). Determine the largest number in the

infinite sequence
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Solution 1. Note that 1 < 2'/2 < 3'/3 holds. Let us establish the following
Claim.

Claim — For any integer n > 3, the inequality
nk > (ot 17
holds.

Proof of the Claim. Observe that the inequality is equivalent to n > (1 + %)n
For any integer n > 3, note that
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Some style files, prepared by Evan Chen, have been adapted here. 1


https://artofproblemsolving.com/community/c6h295120p1597697
https://artofproblemsolving.com/community/c4913_1987_india_national_olympiad
https://github.com/vEnhance/dotfiles/blob/main/texmf/tex/latex/evan/evan.sty
https://web.evanchen.cc/otis.html

https://jpsaha.github.io/MOTP/
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holds. This proves the Claim. O
It follows that the largest term in the given sequence is equal to 3'/3. W

Remark. For any n > e, note that
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holds, which shows that n/™ > (n + 1)+,

2 The content posted here and at this blog by Evan Chen are quite useful.


https://jpsaha.github.io/MOTP/
https://web.evanchen.cc/
https://blog.evanchen.cc/
https://www.youtube.com/c/vEnhance

