The Dottie Number

Edgar Valdebenito

abstract

This note presents some formulas related with Dottie number.

1. INTRODUCTION. Dottie number d is defined by

d =limcos'" (x) = lim cos(cos(cos(...(cos(x))))) =0.739085... (1)
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The limit (1) is independent of X .
Equation for d :
cosd =d (2

Dottie number is the inique real root of cosx=x .

2. RECURRENCES.

Recurrences for d :

X,,1 =C0S(X,) , % =0=limx, =d (3)
xn+1=%§/6xn+2003(3xn) % =0=limx, =d 4)
xn+1=§xn+§cosxn ,x1=O:Li£?Oxn =d (5)



3. NESTED RADICAL.

Nested radical for d :

d= 1+1cos 2 1+1COS 2 l+...
2 2 2 2 \/2

:%\/2+2cos\/2+2cos\/2+...
4. INTEGRALS.
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5. SERIES.

Dottie number via inversion of series:
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Series via iterator function:
2 f(n+1)— f f(n+1)+ f
d =cos1-2> sin (n+1)-7(n) sin (n+1)+f(n) (18)
n=0 2 2
where
f(n) =cos!" (1) =coscoscos...cosl, neN, f(0)=1 (19)
6. Pl FORMULAS.
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where



where

7.

[Zn -1

¢, =cos((2n-1)d)= >

2
k=0

}(2” 1} ) a7t (1-0%) neN

n+1
1
ot Znu(dm—d]

u,,=2du,—-u., ,u,=Lu =2d
2 & 2n Y(2n-1-d?
ﬂ_l—dZH(Zn—J [2n+1—d2J

RELATIONS WITH GAMMA FUNCTION.

Remark: Gamma function: I'(x J't T tdt x>0 .
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