M£0000¢ Tov Newton-Raphson
Edpappoyn : Oo spappocovpe ) péBodo tov Newton-Raphson yia
Vo TpoceyYicovlie Tig Avcelg Tng Miyadikng Eéicoong : cosh(z) +3=0
Le axpifelo TEVTE GEKUOIKOV YNOLmV.

> with(Fractals) :
> with(Fractals[ EscapeTime]) :
> with(ImageTools) :

with( plots)
cosh(z) + 3
cosh(z) + 3

P = ymapply( convert{cosh(z) + 3, exp), 2)
- -

RIZES = {evalf(solve(P(z).2))}
RIZES = {—1.76275 + 3.14159L 1.76275 + 3.141591}

RIZES3D == [Re, Im, 0]~(RIZES)
RIZES3D = {[ —1.76275, 3.14159, 0], [ 1.76275, 3.14159, 0]}
A = poiniplot3d| RIZES3D, symbol = solidcircle, symbolsize = 20, color = [red biue)) :
B = complexplot3d(p-2 — 4 1.4+ 2 + 4L grid= [ 200, 200], style = sizface) :
display(4, B, view = [ -3 3,3 .3.-0.1 7| labels = |x 1. =], labelfont = | arial, bold 14|, orientation= |35, 75, 0], title = "EYNAPTHFH P &RIZES3D", titlgfont = | arial. bold 14])

ZYNAPTHEH P &RIZES3D

2]

B
> p = cosh(z) +3
i p = cosh(z) +3 1)
> pl:=diff (p,z)
i pl = sinh(z) 2

iz
> pl

cosh(z) +3
sinh(z) 3)

> f= unapply(z — -}%, z)

“)



cosh(z) +3
sinh(z) “

f:=Zl—)Z—

v "V "

Newton Fractal

pe==cosh{z) + 13
pl = diff{ p. z)= sinh(z)
ro_ cosh(z) + 3
pI sinh(z) )
o -,,-_ Ccoshiz +3
T ()
Embed(Newton(1500,-0.5 — 0.5-1,0.5 + 0.5-1, p) )
i ZABBALIL T'ABPIHAIAHE
> convert(cosh(z), exp)
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¢ e’
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=> RIZES = evalf (solve((5) +3,z))

i RIZES = 1.76275 +3.14159 1, —1.76275 + 3.14159 1 (6)
> F = simplify(subs([x=x[k],y=y[k]],f(x +y-1)))
i F:=1.76275+3.14159 1 @)
> x[k+ 1] := Re(F) assuming x[k] :: real, y[k] :: real

x, = 1.76275 8)

(> [k + 1] := Im(F) assuming x[ k] :: real, y[k] : real
v, = 3.14159 o)

ANAZHTHXH THX PIZAYX 1.76275 + 3.141591

(> x[0]:=2.0

X, = 2.00000 (10)
(> 1[0]:=3.0
¥ = 3.00000 (11)
_> iter == 2
iter == 2 12)

=> for & from O toiter dox[k + 1] := Re(F) assuming x[k] :: real, y[k] :: real : y[k + 1] :=
Im(F) assuming x[ k] :: real, y[ k] :: real :end do

x, = 1.76275
¥, = 3.14159
x, = 1.76275
¥, = 3.14159
x, = 1.76275
v = 3.14159 a3)

>

Meta ané tpeis (3) emavoarqyelg mposeyyicape TNy {nrtovpevn
 piCa !
>

>

. ANIMATE

;> with(plots) :
>

>




O Xvvretaypéveg Tov Kévrpov tov X1oyov (X, ¥).

[Hoapabvpo ZOYM: (2:a, 2-b)

bl == X[n]— a+ (¥[n] — B) 1

w = X[n|+a+ (¥F[n]+58)1

e iy
X := cos(0)
X := cos(0) 14)
Y:=1+sin(¢)
Y:i=1+sin(0) (15)
a:=1
a=1 (16)
b:=1
bi=1 a7
bl:=X—a+ (Y—b)I
bl := cos(¢) — 1 +Isin(0) (18)
ur=X+a+ (Y+5b)-1
ur==cos(¢) +1+1(2+sin(0)) 19)
— .., ,_ cosh(z) +3
S=re I T G
cosh(z) +3

f::Z|—>Z—

P == pointplot3d([0, 0, 0], color =yellow, symbol = solidcircle, symbolsize =10) :

ANIM = display(seq(complexploﬁd(f(g), bl..ur, view=-1.4, grid =150, 150], style
= patchnogrid, transparency = 0.0, labels = [ x, y, z], labelfont = [ arial, bold, 12 ], title
="ANIMATE-NEWTON 3D Emovonmtikn oodikociodnXABBAY IT. TABPIHAIAHX",
titlefont = [ arial, bold, 14]), ¢0=0..6.30,0.21 ), insequence = true) :

display( P, ANIM, orientation = [ -90, 0, 0], scaling = constrained, axes = none) :

sinh(z) (20)
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