Surprising integral definition of the number e.
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Abstract

A new definition of the number e is presented by the integral of a function that involves
an infinite product of nested radicals whose indexes form the sequence 1, 2, 3, ...

Theorem:
1
e= .
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Proof.
Let
I Ej:f (x)dx (1)
with

f(x)=xy x3Yxix3fx— )

Applying Neperian logarithms to both members of (2),

Inf(x)=|nx+1 Inx+l Inx+1 InXx+... =(1+1+i+i...jlnx
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:i%.mx:[i 1|—$j-lnx=(e—1)-lnx,

n=1 n=0 n:

Inf(x)=(e=1Inx (3)

whence,

f (X) — e(e—l)lnx — (elnx )e—l — Xe—l

f(x)=x"" (4)
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From (1) and (4),
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Therefore,
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