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abstract

In this note we show some formulas related with the constant Pi
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Resumen-Abstract

En esta nota mostramos algunas formulas para la constante Pi:

_ (— )" _
=4 = 314159265 ..

Formulas
1.Para0 < x <=, setiene:
7]
i/ - 1 -
7= ZE (cos x)" sin(nx) = Z (cos x)™ Z 2k+1 (—1)¥(cos x)*~2k=1(sin x) %< +1

[nl

i (cos x)%" Z (Zkﬁ— 1) (—1)*(tan x)%k+1

=0

Ejemplo 1.1:
n—1
001\/§n - °°13n[T] n o
”=3;;<7> S‘“(z)=@;;(4) ]Z) (k1) CD*3
Ejemplo 1.2:
o n o "
8~ 1(V2+2 8x1/2+V2)" ©
”:§n:15< 2 )Sm(n?n):§,;§< 4 ) kZO(Zkrfl—l)( DK z-1)""
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Ejemplo 1.3:
7]
nn — 1 n
- _ L o-2 _1\kak
7'[—6\/_2 27" sin (—- —6\/§Zn2 "Z 2k+1)( 1)k3
n=1 =
2. Férmulas del tipo:
-1
o o 7]
T=A Zl(sin x)" sin(nx) = A Zl(sin x)" Z ( n )(—1)k(cos x)"2k=1(gjp x)2k+1
n n 2k +1
n=1 n=1 k=0

"z
—AZ (sinx)™(cos x)™ Z 2k+1 (—1)*(tan x)%*+1

Ejemplos:
A sin x cos x tanx
4 1/V2 1/v2
6
_ ~ _ Jav3 — 1
11+423-V4V3-3 | 1 7-2V3+V43-3 | 1|, = /27+16\/_
2 2 2 2 2
6 /
— - 1
%\/1+2\/§+2\/4\/§ 3 _Ej 2\/_ Ej4+3\/§+‘/27+16\/§

8 2 2
1-— 1 -
\/ 54+2V2—V1+42 \/5+2\/§—\/1+4\/§ EJHZ‘/E 1+ 42
2 - 2
1— 1 -
j 5+ 2V2 +v1+ 42 \/5+2\/§+\/1+4\/§ _E\/HZ‘EJ’ 1+4v2
2

4
1— 1 =
\/ 4++3-+8/3-13 \/4+\/§—\/8\/§—13 Ej\/g_ 8v3 - 13

12 1
1 [4V3 —+/8V3-13 1
\/g+\/§—% 5+4v3 _Ej 2 _EJ‘EJ“\]&@_B

12
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3. Férmulas del tipo:

ot
%) oo 2
T=A z 1 (tanx)" sin(nx) = A Z 1 (tan x)™ Z ( n ) (—=1)*(cos x)"~2k=1(sin x)?k+1
1n 4 n e 2k +1
n= n= =

[n—l

2

-y Z%(sinx)” Z (zkﬂ; 1) (—=1)* (tan x)2*+1

k=0
Ejemplo 3.1:
A=4
1/3
o1 11h (9 +v129)" 22/3 L7
sinx==——+- [5— =S
1/3 1/3
donde
3
S =
. 62/3 1/3
3-— 0+ 2(6(9 +129))
(9 +129)
1 1 1 [11 1 1/3 (131+3\/129)1/3 3
cosx=—g+ —+> ?—6(262—6\/129) — 32773 bk
donde

3
1/3 1/3
11 +2(262 - 6V129) "~ +2(2(131 + 3V129))

CcC =

1/3
1 (2(-9 +v129)) . 2. 22/3 5

1 1
tanx = —-—-t+=- [2-— + -
22 2 343 (3(-9 +v129))"”

donde
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1/3
(2(-9 +v129)) 5. 92/3
t= |1+ —
2/3 1/3
3 (3(-9 +v129))
Ejemplo 3.2:
_ V3 1 T
A=6,sihx == ,cosx =— ,tanx = — ,x = —
2 V3 6
Ejemplo 3.3:
A =8,si ! ! t 1 z
=8,sinx =——,cosx =— ,tanx =-1,x = —
V2 V2 4
Ejemplo 3.4:
A=8
1 s eV2—4
SINX=3F 308 T g2
donde
s=—23+18vV2+3 /105—72\/5
sinx
cosx =+/1—(sinx)? , tanx = ———
1 — (sinx)?
Ejemplo 3.5:
A=12
o 1 s1/3 1 1 ) s1/3 1 as
sinx =a; =5 a2+6.22/3—(25)1/3+5 a2—6.22/3+(25)1/3— > .
S
“ ¥ G 223 T 2s)i3
donde

s =54—27V3 + 3\/3(205 — 108v3)
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_2-43 _7-4/3 _17v/3-38
M="Tg . BTy . BT g
sinx
cosx =+/1—(sinx)? , tanx = ——
1 — (sinx)?
4. Formulas del tipo:
[n_—l
1) 1 oo 1 2
_ Zn g _ Z.n n _1)k n—2k—1(cin +\2k+1
T=A an sin(nx) = A an Z (2k+1)( 1)*(cos x) (sinx)
n=1 n=1 k=0
Ejemplo 4.1:
A=14
x = 0.709166368008 ...; x(sinx + cosx) —1 =0
_ 1-vV2x2 -1 1+V2xZ =1
siny =——— cosx =———
2x 2x
Ejemplo 4.2:
A=6
x = 0.564496836822 ...; x(V3 sinx + cosx) —1 =0
_ V3 —VaxZ —1 V6x2 —1+V12x2 -3
sinx = , cosx =
4x Zﬁx
Ejemplo 4.3:
A=8

x = 0.493851379328...; x(sinx + (V2 — 1) cosx) = V2 + 1 =0

(2++2) (—1 +2 - \/—17 +12v2 + (20 - 14\/§)x2>

4x

sinx =

cosx = /1 — (sin x)?
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Ejemplo 4.4:
A=12

x = 0.413845287284 ...; x(sinx + (2 —V3) cosx) —2+V3 =0

(2++3) (—2 +V3 + J—97 +56v3 + (104 — 60\/§)x2)

4x

sinx = —

cosx = /1 — (sin x)?

5. Formulas del tipo:

n

N 1 N 1 2n+1
_ E 2n+1 o _ E 2n+1 E _1Y\k 2n—2k (i ) 2k+1
T=A s x sm((Zn + 1)x) =A s T X ( )( 1)“(cos x) (sinx)
n= n=

2n+1 2k+1

Ejemplo 5.1:
A=8,x =0.588591410817...; x> + 2xsinx —1=0
1/1
sinx =§(;—x) ,CO0SX = m
Ejemplo 5.2:
A =12 ,x = 0.480438044486 ...; x> + 2V/3xsinx —1 =0
sinx = %(;—x) ,CO0SX = \/m
Ejemplo 5.3:
A=16,x =0.419288489875 ...; (V2 — 1)x? + 2xsinx — (V2 -1) =0
sinx = \/52— 1(%—x> ,CO0SX = m
Ejemplo 5.4:

A =24 ,x = 0346783615668 ...; (2 —V3)x? + 2xsinx — (2-v3) =0
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2-+3/1
sinx = > (——x) ,cosx =+/1 — (sinx)2

6. Formulas del tipo:

o

Ejemplo 6.1:

Ejemplo 6.2:
Ejemplo 6.3:

Ejemplo 6.4:

1)n _ )n

— 1 2n+1 z (Zk) ( l)k(COS x)Zn —2k+1 (sm x)Zk

k=

x# 1 cos((2n+ 1)x) = A Z 5

A=8,x =0444416809391...; x> + 2xcosx — 1 =0

1/1
cosxz—(——x) , sinx =+/1— (cosx)?
2 \x

A=12 ,x =0.277080847884 ...; x> + 2V3 xcosx—1=0

—(c-x) . sinx = /T~ (cosx?
COS X =——|—— X , SInx = — (COS X
2v/3

X

A=16 ,x =0.202746234739 ...; (V2 = 1)x? + 2xcosx — (V2 - 1) = 0

V2-1/1
cosx = — (——x), sinx = /1 — (cos x)?2

X

A =24 ,x=0.132781313306...; (2 —v3)x? + 2xcosx — (2—-V3) =0

2 _Zﬁ(l—x) , sinx =+/1— (cosx)?

X

COS X =

7. Férmulas del tipo:
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2n+1

> 1
T=A Z (sinx)***2sin((2n + 1)x)
n=

n

2n+1 2k +1

0
- 1 : 2n+1 : kg
=A (sin x)*n+2 (—1)*(1 = (sinx)?)"*(sin x)2k+1
2, D Grit)

Ejemplo 7.1:

donde

Otra relacion para sin x , €s:

Ejemplo 7.2:

donde

Otra relacion para sin x , €s:

k=0

A=8

_ 1 1
sinx = —>—> 1+s+

2
= |2—-s+
2] Vi+s

N =

(2(-9+ \/129))1/3 2. 22/3
s = —
(3(-9+ \/129))1/3

32/3

1 * 4
, =j1+2/1+2‘{/1+--~
sinx

(2(—27 + \/777))1/3 5. 92/3
s = —
(3(-27+ \/777))1/3

32/3
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4 4
. =\/1+2\/§\/1+2\/§4\/1+---
Sinx
Ejemplo 7.3:
A=16
_ 1 1\/ 1 oy 2 N 2
SiInx = — _ = S - — S
2 \/E—l 2 _ 2 2 _ 2
( ) 2|(WVz2-1) (VZ-1) Vi1’ 14
(V2-1)
donde
1/3
1 (27 +18vV2 ++/1425 + 972\/5)
s = -4
1/3 288
27 + 18VZ + /1425 + 972v/2
3
288
Otra relacion para sin x , €s:
4
——= Jl +2(V2+1) 4\/1 +2(V2+1) V1 +
Ejemplo 7.4:
A=24
_ 1 1 1 ot 1 2 s 2
SiInx = — _ = S - — S
22-V3) 2](2-v3)" % |(2-v3) s [ 1
(2-V3) |——=+s
(2-+3)
donde
1/3
1 63 + 36v3 ++/7905 + 4536v3
s = i3 4
288
) (63 +36v3 ++/7905 + 4536\/§>
288

Otra relacion para sin x , €s:
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—71+2(2+\/§)4\/1+2(2+\/§)‘{/ﬁ

sin x
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