The Sequence : zn+1:(2+ﬁ+iJe‘zn

Edgar Valdebenito

abstract

In this note we briefly explore the sequence:

zn+l:(2+\/§+i)e‘zn ,2,=0,i=v-1,neN

Introduction

The sequence z, eC,neN :

zn+l:(2+\/§+i)e‘zn ,2,=0,i=J-1,neN (1)
If neN,z, =x,+iy, €C,x,,y, €R , then:
X =e ((2+J§)cos y, +sin yn)
% =Y, =0 (@)
y, =e" (cos Y, —(2+J§)sin yn)
Some Values
n Z, =X, +Y,l n Z, =X, +Y,l
1 0 10 3.35091+1.34521i
2 3.73205+1i 15 0.06184 —0.11966i
3 0.06842 —0.06225i 20 3.37314+1.34165i
4 3.42035+1.14888i 25 0.06246—-0.11688i
5 0.07980—0.09794i 30 3.37264+1.34195i
6 3.33896+1.25583i 35 0.06244—0.11688i
7 0.07474—-0.11488i 40 3.37265+1.34193




Graphics 3D:

Figure 1.

If neN,z, =re* , then:

r.,= 2 ,2+\/§ e—rncosHn

ju _ [ =6=0 (3)
=——rsiné,
12

n+1



Graphics 2D:

xHZRe[ZH] L= [Nl

Figure 2.

y,=Im(z) .n<s IN|

Figure 3.
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Relations
2, ={20, 25, 23, 2y Zyp g L) (4)
z, — Divergent, Oscillating, Bounded 5)
- Zyns =421 25,25, Z;, .}, Z,,, CONVErgeENt sequence ©)
2, ={2,.24, 25, 25,...} , Z,, CONVergent sequence
z,,, > W, =a+bi=0.06244396...—i 0.11688549... @)
z,, > W, =C+di =3.37265018...+11.34193907... (8)
4(d
7 =12b+12tan (—) 9)
c

a
(—_bj (10)



Related Function

z

f (z)=(2+\/§+i)e_(2+ﬁ”)ef ,2eC

2,,=1(z,) .z=0=>7z,>w,

z,.,="1(z,) .z,=83=>17,>w,

n+1

w,—f(w)=0

w, — f (w,)=0
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Figure 7.

Cl:Re(x+iy—f (x+iy))

0

C2:Im(x+iy— f (x+iy))
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Sequences: z,, ; =X, 1+ Yon il s Zoy =Xo, + Yool ,NEN

Xa=F (%, ¥0) + Yar=G(X.Y,) .neN

F(xy)= ((2+J§)cosy+sin y)

G(x,y)= (cosy (2+\/_)sm y)
{szl—F( (X2n—1'y2n—l)’ (X -1'y2n—1)) neN
y2n+l:G( (X _1:Y2n—1)’ (XZn—l’yZn—l)) ’
{X2n+2_F(F(XZn’yZn)’G(XZn’yZn)) neN

y2n+2:G(F(XZn’y2n)’G(X2n'y2n))
Pi formula

7 =61Im(w, +w,) BZ—Im( (1-ww,)" )

o N
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