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Abstract

In this paper we give some formulas related with the constant pi:

—4(1 1.1 1.1 )—31415926535

1. Introduccidn

Notacion Basica:

La unidad imaginaria es: i=+v—1, Si z=x+1iy,x,y € R, entonces : Re(z) =
x,Im(z) =y, [x] = parte entera de x , E, nGmeros de Euler , B, nimeros de Bernoulli ,
P,(x) polinomios de Legendre, H,(x) polinomios de Hermite , T,,(x) polinomios de

n!

Chebyshev , U, (x) polinomios de Chebyshev de segunda clase |, (Z)=—k,(n_k),

coeficiente binomial , F(a, b, ¢, x) funcion hipergeométrica de Gauss.

Algunos numeros de Euler: E, = {1,5,61,1385,50521, ...} ,E, = 1

Algunos nimeros de Bernoulli: B, = {5,5,5,5,£, }

Recordamos algunas férmulas clasicas para la constante Pi:
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2. Otras Formulas
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H, (x) , son los polinomios de Hermite
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P,(x) , son los polinomios de Legendre
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En las formulas (32)-(33) , x,, = Re((1 + 20> , y, = Im((1 + 2i)?"+1)
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En las formulas (34)-(35) , x, = Re((1 + D)i™) , y, = Im((1 + D)i")
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En las formulas (37)-(38)-(39) , c(n) son los nimeros de Catalan:
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En las formulas (43)-(44)-(45)-(46)-(47)-(48)-(49)-(50) , aparece la funcion Gamma
incompleta:
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101 - Z X
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En las formulas (102)-(103)-(104)-(105)-(106) , B,(x) , son los polinomios de Legendre.

o 1
Gk X
107 =4 Z d
( ) T 0(2n+1)! (14 x2) sinx x
n= 0
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x2n+1

< 1
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(109) =4 ; 0 of(l T s ™
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(111) =12 Z Cn f ————dx
COS X — sinx
n=0 0
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n n
O Y g e = DY
Cop = (— IZIATE 2n+1 — \7 !
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o 1
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(113) T=23 Z( ) j(ln(1+x))3/2 \/1+x—ln(1+x)

donde

a = 0.4296118247 ..., es solucion de la ecuacion no lineal:
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In(1+ a) =%(1+a)

B
= _1)yn-1 x"(1—1In(1 + x)) d
(114) =m=6 Z( D" H, f(ln(1+x))3/2\/1+x_1n(1+x) i

n=1 0
B = 0.0746417465 ..., es solucion de la ecuacion no lineal:
(8+4V3)In(1+p)=1+p

En las férmulas (113)-(114) , se tiene:

1
Hn: E
k=1
100 —4n
(115) —=§chz
n=0
V2 1w
(116) ? = E Z Cn 2—3n
n=0
" 2-v2 1 (2-V2)
(117) - _ZXC” 16
n=0

En las férmulas (115)-(116)-(117) , se tiene:

n

_ _ 2k\ Cn—k
c=1,c, = kz(k)2k+1 ,nEN

3’ 45’ 945’ 14175’

{ 2 34 1468 55718 }

(118) 7% =32 i% (1—%—%71‘32 2% (1_%_%

(119) 72 =72 Z% <1—§—%>
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(120) ﬂ2=128zi<1_‘/2+\/§_i\/2—\/7>

o 2 2
~ 128 Z% (1_‘/2;\/5_1'\/22—\/5)
(121)  n? =288 Z% (1_‘/61\/5_1'(\/5;\/?))"
— 288 ;% (1_‘/81\/7_1'(\/3;«/5))

(122) nln2_16z( 1)n<22k_> 3 4l )
o s S5

[ee]

in+ 3

(124) m=- = (n+1)2n + 1) Py () Py 42 (D)

donde B,(x), son los polinomios de Legendre.

T
125 —=lims
( ) 2\/§ N0 n
donde
_dnti12 243 .8
Sn+2 = o 1s Sntt T g g S oS0 T ST
2v/3
(126) — = lim s,
T n—-oo
donde
(6n + 15)s,S,41 9

= , = 1’ = —
Sn+2 (4n + 12)s, + 2n + 3)s,44 S0 173

127) m=2 Z Dn 6((2-v3)"") - 12 ZC tan~ ((2-v3)"")
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donde

x
1—x+x2+vV1—2x—x2%—2x3 +x*

G(x) =

n

1 — —
o= (e IR mew

(128) i =

n=1

donde

1 1
L = 1, C = T = g

(2)

1 1
Cn = W—E Ch Cp M = 3,4,5,...
(m) % 2ot
[m/2] [m/2]

Cpy = W__ Z Z e(m,n, k)c,c

i nk =m
) = sin
e(mn k) = {O en otro caso

—— ,p nimero primo

A
O\Ib—\ v

1 1 }
20 0°252"""

M

(129) —9+1 9+96il( )3
7'[—4 4 n2 cosn
n:

(130) 7% =16 i%(cos (%”))

(131) 7?2 =-48 i%(cos (%))
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a3 w =12 zi( G

a
133 21 2=4—4Z—"
(133) m+en 12"n(n+1)
n=

@+ + @ -+t
2

a, = Re((1 +)"*) =

Anip = 20,41 — 20, ,aq0 = 0,a, = =2

o bn
(134) T—2In2=4-4 Zm
n=

(1 + i)n+1 _ (1 _ l-)n+1

b, = Im((1+i)**) = 5

bp+2 = 2byyq —2by ,by = 2,b; = 2

C
135 =4-2 Z .
(135) T 2"n(n+ 1)
n=1
6 = (1+D"+(1—0)n
Cn2 = 2Cp41 — 2Cy ,€1 = 2,62 =0
m
(136) 7= 4Im@™(1—i)™1) -4 z G TG (1 — D™ K)
k=2

+4(-1)"m! ; 2"n(n+1)..(n+m)

donde

m=2,34,..

az,mZm—E ,mz=2

1 m—1\, m
Ag,m =E(_1)k(k_1)_z Ak —1,m-1 k>3

Mm@+ D" - (D™ - D)

¢, =Im@{™(1+)") = >
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Cnipz = 2Cp4q — 2¢, ,NEN
=" A+)-CDmA-1)
c, =2i"A+(—1)™)

Ejemplos: m = 2,3,4,5:

_ Im((1+D")
m=4-8 Z 2n(n+ 1)(n + 2)

8 Im@i(1+ ")
m=gt2d nZlZ”n(n+ D+ 2 +3)

8 d Im((1+D)™)
m= 2+ 9 ; T T DL DMt DD

nnmn+1DMm+2)(n+3)(n+4)(n+5)

b 2n+1 3
137)  n=16 Z 2n1+ 1 <\/€ ; ﬁ) (Sin <(2n : 1)7r)>
n=0

o]

(138) 7=4 (—%)n V3-1)"" <4n1 M ﬁ)

S Im@i(1 + )"
_4802 m@i(1+9")
2n
n=1

£ +1 4n+3
=1 V5 —4/3 Zntt  (@n+Dr ’

(139) ﬂ=24;Zn+1< ﬁ) <S< 4 )>
i 1\ an+1 1 4 —+15

(140) 7T=6nz:;)(—z) (\/E_\/E) <4n+1+4n+3>
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