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The solution to:

Can be computed via:

Where  is the Lambert W Function.

In order to approximate this solution, we split the input domain  into:

For , the value of  is not real.

Respectively, the equation  has no real solution.

This is because  for every real value of .

For , you may observe that :

For , which implies that , we compute 

For , which implies that , we compute 

As you can see, when , both formulas can be reduced to .

For , we use a lookup table which maps  uniformly distributed values of .

Then, we calculate  as the weighted-average of  and , where .

For , we rely on the fact that .

Of course,  is ultimately restricted by the maximum input supported in our  implementation.
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asked Jul 29 '18 at 17:53 by Iulian Oleniuc

Let $R_n = \underbrace{11\ldots1}_{n}$. Prove that if $(n, m) = 1$, then $(R_n, R_m) = 1$.
Let $R_n = \underbrace{11\ldots1}_{n}$. 1) Prove that if $n \mid m$, then $R_n \mid R_m$. 2) Prove that if $(n, m) = 1$,
then $(R_n, R_m) = 1$. I have solved only the first task: $$m = nk \Rightarrow R_m = \underbrace{11\ldots1}_{nk}\\ R_m
= R_n \cdot ...
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Where did I make a mistake in simplifying this?
So I found general solution to $x^y=y^x$ for positive values on the Internet via Lambert $W$ function and it goes like
this: $$y=\frac{-x\cdot W\left(\frac{-\log(x)}{x}\right)}{\log(x)}.$$ Now there is an identity for Lambert $W$ function ...
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Then, we calculate $W(z')$ as the weighted-average of $W(z_0)$ and $W(z_1)$, where 

$z_0\leq{z'}<z_1$.

---

For $z\geq3+1/e$, we rely on the fact that $W(z)\approx\log(z)-

\log(\log(z))+\log(\log(z))/\log(z)$.

Of course, $z$ is ultimately restricted by the maximum input supported in our $\log$ 

implementation.
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