
Expression of the factorial and Stirling : 

 

z!~ (𝑛)𝑛−1. 𝑒−𝑛. √2𝜋 ~ Γ (z+ 1)= ∫ 𝑡𝑧. 𝑒−𝑡
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and doing the following change of variable: 

t= (1+x ).z  →dt= z.dx , t=∞ →x= ∞, t= 0 →x= -1 

∫ 𝑒z.ln(1+𝑥)−𝑧.𝑙𝑛𝑧−𝑧−𝑧.𝑥
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∫ 𝑒𝑧.𝑙𝑛𝑧. 𝑒−𝑧𝑒𝑧(ln(1+𝑥)−𝑥)
∞

−1
𝑧. 𝑑𝑥= 

𝑧𝑧. 𝑧. 𝑒−𝑧. ∫ 𝑒𝑧(𝑔(𝑥))
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g(x)= ln (1+x)-x    when x→ ∞     g(x) <0 

                              when x→         -1<x < 0 , converges 

g(x)= -x + ln (x+ 1)= Taylor ∑
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z!~ 𝑧𝑧+1. 𝑒−𝑧. ∫ 𝑒−𝑧.
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𝑑𝑥         let's make a substitution: 

                                                         𝑢2= 𝑧.
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z!~ 𝑧𝑧+1. 𝑒−𝑧.⁡√
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𝑑𝑢⁡⁡⁡⁡⁡⁡⁡x→ ∞   u→ ∞ 

it turns out that∫ 𝑒−𝑢
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. 𝑑𝑢= √𝜋, then 
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2

𝑧
.⁡√𝜋.

√𝑧

√𝑧
⁡~ 𝑧𝑧. 𝑒−𝑧.√2𝜋𝑧 

 



it is also possible to do a study starting from: ∫ (𝑢 − 1)! 𝑑𝑢
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                                                                           (u- 1)= z 
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   z!= z.lnz - z ( Stirling approx. ) 
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