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abstract

In this note we give some fractals and formulas for Pi:
7 =3.1415926535...

Introduccion
En esta nota mostramos algunos fractales relacionados con la funcién:
F(x,y)=y?sinh* x—2ysinh® x+ y*sinh? x - 4ysinhx — y* +1 1)

En particular consideramos los casos: y =1/ J§ ES ﬁ—l, y= 2—\/§ . ademas mostramos
algunas formulas del tipo:

2
7 =ktan™ (sinh X)iktan‘lutanhg) ] keN,xeR (2

Fractales

e Casol:y=1/43

1 1. 2 . 1. 4 . 2
F| x,—= |==sinh* x—=+/3sinh® X+ =sinh? x——=+/3sinh x + = 3
( Jé] 3 3\f 3 3J_ 3 ®)

e Cas02:y=+2-1
F (x,\/§—1) = (fy’—zx/i)sinh4 x—(Z\/E—Z)sinh3 X +

+(3—2\/§)sinh2x—(4\/§—4)sinh X+24/2-2 “

e Cas03:y=2-43
F (x,Z—\/ﬁ):(7—4\/§)sinh4 x—<4—2\/§)sinh3 X +

+(7—4J§)sinh2x—(8—4J§)sinh X+4+/3 -6 ©



Figura 1. F(x,l/«/§) ,x€(—6-6i,6+6i)

Figura2. F(x,1/+/3) ,xe(-6-3i,6+3i)



Figura3. F (x,\/f—l) ,Xx€(-6-3i,6+3i)

Figura 4. F(x,ﬁ—l) ,Xxe(-2-3i,2+3i)



Figura5. F(x,2-/3) ,xe(-2-8i,2+3i)

Figura 6. F(x,2—J§) ,X€(-2+0i,2+3i)



Formulas Para Pi

Caso 1:
F(X,l/\/g)ZO,XERDX:Xi,

X, = sinhu = RootOf (z“ —2\37° + 72 — 437 +2,index =1) =0.2896...
X, = sinhv = RootOf (z4 —2\37%+ 72 —4\/37+2,index = 2) =3.6662...

X=X,

2
7 =12tan™ (sinhu)-12tan™ ([tanh j J

ﬂ:%tanl(sinhv)+%tan ( tanh < j

2
7z:12tan‘{(tanh %J ] 12tan~ (

ﬂ:Gtanl( 1 )+6tan1£ j
coshv sinhv

Caso 2:

F(x,ﬁ—l)=0,de:>x=x1,
X, =sinhu = RootOf (z“—(2+2\/§)23+22 —(4+4\/§)z+2+2\/§,index:1)

X, = 0.4750...

X, = sinhv = RootOf (24—<2+2\/§)z3+22 —(4+4\/§)z+2+2\/§,index:2)

X, = 4.9780...

sinhv

X=X,

2
7 =8tan™*(sinhu)—8tan™ [(tanh %) J

2
= gtan’1 (sinhv)+ §tan’1 (tanh X)
5 5 2

2
7 =8tan™ (tanh!j —8tan1( :
2 h
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7r:8tanl( L )+8tanl(_1 j (21)
coshv sinhv

Caso 3:
F(X,Z—\/é):O,XG]R:X:Xl,X:XZ (22)
xlzsinhu=RootOf(24—(4+2\/§)23+22—(8+4\/§)z+6+4\/§,index=1) (23)
x, =0.7276... (24)
xz:sinhv:RootOf(24—(4+2J§)23+22—(8+4J§)z+6+4J§,index:2) (25)
X, = 7.5629... (26)
2
7 =6tan""(sinh u)—6tan‘1[(tanh %} J (27)
2
7z=§tan’1(sinhv)+§tan’1 (tanhxj (28)
2 2 2
. vy L1
m=6tan (tanh—j —6tan ( - j (29)
2 sinhv
7z:6tan1( L j+6tan1£ _1 ) (30)
coshv sinhv

Obsevacion: La notacion RootOf es la utilizada en Mathematica o Maple.
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