;> with( plots) :
Eguppolovrog tnv pedodo Newton-Raphson :

Ofuo : Na fpoope, Tic pilec TS prydotkiS cuvapTnonS : 33 — 2,
To I'paonyna swaympiopov
KU1 Ty poi Tic avalijTio1)s TOV ADGEMY .

with( plots) -
= _J -2
D= _j -2
F == unapply(p, )
Fe=zro =2

RIZES = [eva!f{so?m(_j -2 :] ]]
RIZES = [1.25992, —0.62996 + 1.091121 —0.62996 — 1.091121]
RIZES3D = [Re Im_ 0]~(RIZES)
RIZES3D = [[1.25892, 0. 0], [ —0.62996, 1.09112, 0, [ —0.62996, —1.09112, 0]]
4 == poinplot3d(RIZES3D, symbel = solidcircle, symbolsize =20, color = | red green. bluge))
B = complexplot3d(F.-2 — 2-1.2 + 2-L shile = sigface, transparency = 0.00, grid = [ 1500, 1500]) :
\displen( 4, B, oriemation= [35, 45,0, labels = [x, y, =], view = | defenult, defondlt, 0 .3, scaling = constrained labelfont = | arial, bold 14, title = "Tuvépmon F& OI PIZEZ THE, ritiefomnt = [ arial,
bold 14])

Svvapmnon F& OI PIZEET THE
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PIZEY- TPAPHMA AIAXQPIXFMOY-POH ANAZHTHYHE
EABBAY II. TABPTHAIAHX

Meproyi avelnmens e pitos 4

(—0.62996 + 1.091121)

(1.25992,0-1

(—0.62996 — 1.09112 1)

, e

Ieprog aveiinen: ;g pites ¢

ITeproyi evelimens e pitos B

S

|
0
X

NEWTON-PLAN
ZABBAL II. TABPIHAIAHZ

ToAAarAaoralovpe to frjpo pe tov mapayovra : /i :=— 0.1,
b= 01

3_ J_
F= prly[:—h = 2,:] Fecrcz— 70'"33331[‘ 2)
3 z

RIZES = evalf(soive(= — 2,z)) RIZES = 125992, —0.62996 + 1.09112L —0.62996 — 1.091121

cumpfgl;u\lﬂrid(F['”,—l 3—131.13+ 131 view=—4_4. grid = [500. 500]. arientation= [ -90. 0, 0], stvie= patchnogrid, transparency = 0.0, aves = none, title
= "NEWTON PLANWFABBAY [T TABPIHAINEE, fitlefont = [arial. bold 14]) -



NEWTON FRACTAL
D= z3 —2:
pl = diffip.z) =32

2 _Z-2.
pi 32

-2

37

cbl=—2—-21:wr=2+2I:

f::zl—)z—

FABBAXIL TABPIHAIAHE

> h:=0.1
h == 0.10000

3
> F:= unapply(z—h- z 22 ,z)
37

~0.03333 (£ —2)

2
z

F=z—z

> RIZES = evalf(solve(z3 —-2,2))
RIZES = 1.25992, —0.62996 + 1.09112 I, —0.62996 — 1.09112 1

| >
. (Im(RIZES[1]) Y

> yl= abs( Re(RIZES[1]) ) *

i vl :=0.
. (Im(RIZES[2]) \

> y2i= abs( Re(RIZES[2]) ) U

i y2 = 1.73205 x
. (Im(RIZES[3]) \

> ¥3= abs( Re(RIZES[3]) )

y3 :=-1.73205 x

thickness =5, gridlines) :

blue, gold]) :

transparency =0.50) :

transparency =0.75) :

RIZES = 1125992, —0.62996 + 1.091121 —0.62996 — 1.091121

IMoAAarAacialovpe To pijpa pe Tov Tapdayovra & /1 -

> A = inequal(y —y2 > 0,x=-3.3,y=0..3.0, scaling = constrained, color = orange,

(> B = inequal(y —y3 < 0,x=-3.3,y=-3.0..0, scaling = constrained, color = yellow,

Embed(Newton(3000, bl, ur, p, iterationlimit = 18, output = color) ) -

0.1.

0y

(¢))

©))

C))

S))

()

> LIN == plot([[x, yI,x=-3..0], [x,y2,x=0..3], [x, ¥3,x=0..31], color =[green, red, blue],

=> RIZ := pointplot([ [Re(RIZES[1]), Im(RIZES[1]) ], [Re(RIZES[2]), Im(RIZES[2]) ],
[Re(RIZES[3]), Im(RIZES[3]) 1], symbol = solidcircle, symbolsize =20, color = [ red,



> C = inequal(y —y2 < 0,x=-3..3,y=0..3.0, scaling = constrained, color = cyan,
L transparency =0.25) :
> E = inequal(y —y3 > 0,x=-3.3,y=-3.0..0, scaling = constrained, color = cyan,
| transparency =0.25) :
> display(LIN, RIZ, A, B, C, E, title ="graphe separateur", titlefont = [ arial, bold, 14 ], labels
=[x, v], labelfont = [ arial, bold, 12 ], scaling = constrained, view=1[-3..3,-3..3])

graphe separateur

-3

(> APLOT := display(LIN, RIZ, A, B, C, E, title ="graphe separateur", titlefont = [ arial, bold,
141, labels = [x, y], labelfont = [ arial, bold, 12], scaling = constrained, view=[ -3 ..3,-3
| 30

ANAZHTHXH PIZAY :

(> 7 =01

0.62996 + 1.09112 1

h = 0.10000 (7

)
> F:= unapply[z—h- ,z)

0.03333 (£ —2)
B z
> FI = simplify(subs([x=x[k], y=y[k]], F(x +-1)))

| ~2:90000 XV; +2.90000 Lx; , + 0.96667 x, — 0.96667 1y; + 0.06667 o
Fl =
(3 + 1)

F=z-z

®




> x[k+1]:= Re(FI) assuming x[k] :: real, y[k] :: real
1.93333 x, y; +0.96667 x, y; + 0.96667 x; + 0.06667 x; — 0.06667 vy

Xy = N~ (10)
] (xk -I-yk)
> ylk+1]:=Im(FI) assuming x[k] :: real, y[k] :: real
v (1.93333 3 +0.96667 x; — 0.13333 x, + 0.96667 3}
Ve+17 2 o2 )
] (xk +yk)
> x[0]:=1
Xy =1 (12)
(> y[0]:=3
[ > iter = 132
iter == 132 (14)

> for k from O toiter dox[k + 1] := evalf (Re(F1)) assuming x[ k] :: real, y[ k] :: real : y[k
+ 1] := evalf (Im(F1)) assuming x[ k] :: real, y[k] :: real :end do:

> PPI = plot([seq([x[n], y[n]],n=0..132) ], style=line, gridlines) :

> ARI = arrow((x[7]), y[7]), (x[8] —x[7), ¥[8] —»[7]), color = green, width=0.02,
head length=0.1, length=0.2) :

> animl = display(seq(pointplot( [x[ k], y[ k1], symbol= solidcircle, symbolsize =20, color
=blue), k=1..60), insequence = true) :

: Me (133) {iter+1} emaveiqyeg Bprikaps Tyv PIZA .!!!
ANAZHTHXH PIZAX : —0.62996 + 1.091121
| MER, S

> W:= simplify(subs([R=R[a],S=S[a]], F(R+S1)))
~2.90000 R, S +2.90000 1R S, +0.96667 R, — 0.96667 1S, + 0.06667
W . (15)
(R, +15,)

> R[a +1]:= Re(W) assuming R[a] :: real, S[a] :: real
1.93333 R S% 4 0.96667 R, S, +0.96667 R + 0.06667 R — 0.06667 S.
R,y = ) 2 (16)
! (Rat52)
B Sla + 1] :=Im(W) assuming R[a] :: real, S[a] :: real
S, (1.93333 R S, 4 0.96667 R, — 0.13333 R, +0.96667 )

Sa+1 = (R2 +S2>2 (17)

(> R[0] =-3
R, = —3 (18)

(> S[0]:=23
S, =3 (19)

> for a from 0 to iterdoR[a + 1] := Re(W) assuming R[a] :: real, S[a] :: real : S[a
+ 1] := Im(W) assuming R[a] :: real, S[a] :: real :end do:




| > PPla = plot([seq([R[a], S[all,a=0.132)], style= line, gridlines) :
> ARla := arrow((R[7],S[7]), (R[8]—R[7], S[8] —S[7]), color =green, width=0.02,
L head length=0.1, length=0.2) :
> animla = display(seq(pointplot([R[a], S[a]], symbol=solidcircle, symbolsize =20, color
L =blue), a=1..60), insequence = true) :

>

ANAZHTHXH PIZAX :

0.62996 — 1.091121

[> G = simplify(subs([X=X[m], Y=Y[m]], F(X+ Y-1)))
-2.90000 X, > +2.90000 L.X> ¥, +0.96667 X, —0.96667 1Y, + 0.06667
G = 20)
(X, +17,)°

> X[m+ 1] := Re(G) assuming X[m] :: real, Y[m] :: real
1.93333 X Y2 +0.96667 X, Y: +0.96667 X, +0.06667 X, — 0.06667 Y.
K1 = o @1
(X, +71,)

> Y[m+ 1] :=1Im(G) assuming X[m] :: real, Y[m] :: real
Y, (1.93333 X, Y, +0.96667 X, — 0.13333 X, +0.96667 Y, )

m

K (X, + qu)2 *

> X[0]:=1

X, =1 (23)
(> Y[0]:=-3

Y= 3 24)
[ > iter = 132

iter == 132 (25)

> for m from 0O to iter do X[m + 1] := Re(G) assuming X[m] :: real, Y[m] :: real : Y[m
+ 1] := Im(G) assuming X[m] :: real, Y[m] :: real :end do:

> PP2 = plot([seq([X[n], Y[n]],n=0..132) ], style= line, gridlines) :

> AR2 = arrow((X[7], Y[7]), (X[8]1 —X[7], Y[8] —Y[7]), color=green, width=0.02,
head length=0.1, length=0.2) :

> anim?2 = display(seq(pointplot([X[m], Y[m]], symbol = solidcircle, symbolsize =20, color
=gold), m=1..60), insequence = true) :

ANAZHTHXH PIZAYX : —0.62996 — 1.091121

| MEr,s
> WW = simplify(subs([r=r[b],s=s[b]], F(r +s-1)))
~2.90000 7, 55 +2.90000 I 73 5, + 0.96667 r, — 0.96667 L, + 0.06667

Ww .= (26)
(7 +Isb)2

> r[b+1]:=Re(WW) assuming r[b] :: real, s[b] :: real

@7




1.93333 7, 5 + 0.96667 7, 5, + 0.96667 7, +0.06667 7, — 0.06667 s,
2

To+1 =
(rIZJ —I—si)
> s[b+1]:=Im(WW) assuming r[b] :: real, s[b] :: real

sy (1.93333 ry s, + 0.96667 ry — 0.13333 1, + 0.96667 s,
2

Sp+1°=

] (rlzj—l-slz))
> 1[0]=-3

1y = —3
(> 5[0]:=-3

5y = —3
> iter = 132

iter == 132

> for b from O toiterdor[b + 1] := Re(WW) assuming r[b] :: real, s[b] :: real : s b
+ 1] := Im(WW) assuming r[b] :: real, s[b] :: real :end do:

> PP2a := plot([seq([r[b], s[b]], b=0..132)], style= line, gridlines) :

> AR2a = arrow((r[7],s[7]), (r[8] —r[7], s[8] —s[7]), color = green, width=0.02,
head length=0.1, length=0.2) :

=gold), b=1..60), insequence = true) :
>

> H = simplify(subs([p=pl11, g=ql/1, F(p +q°1)))
-2.90000 p, g7 + 2.90000 1p; g, + 0.96667 p; —0.96667 14, +0.06667

(p+14))?

> pl[l+1]:=Re(H) assuming p[!] :: real, q[1] :: real
1.93333 p; q7 +0.96667 p, ¢} + 0.96667 p) + 0.06667 p; — 0.06667 ¢

2, 2\?2
(P} +4;)
> q[l+1]:=Im(H) assuming p[/] :: real, q[I] :: real
g, (1.93333 pj q; +0.96667 p| — 0.13333 p, + 0.96667 q; )

H:=

Pry1°=

9+17= 5 22
] (71 +47)
> p[0]:=3
Py =3
> ¢[0]:=2
qo =2
> iter =132
iter == 132

> for /from O toiterdop[/+ 1] := evalf (Re(H) ) assuming p[/] :: real, q[!] :: real : q[1
+ 1] := evalf(Im(H) ) assuming p[/] :: real, g[!] :: real :end do:

> PP3 = plot([seq([p[l], q[l]],1=0..132) ], style=line, gridlines) :

> AR3 = arrow({(p[7],q[7]), (p[8] —p[7], q[8] —ql7]), color =green, width=0.02,
head length=0.1, length=0.2) :

> anim2a = display(seq(pointplot([r[b], s[b]], symbol=solidcircle, symbolsize =20, color

@7

(28)

(29)

(30)

31

ANAZHTHXH THX PIZAX : 1.25992 MErd

(32)

(33)

(34)

(35)

(36)

37



> anim3 = display(seq(pointplot( [ p[l], q[1]], symbol= solidcircle, symbolsize =20, color
=red),[=1..60), insequence = true) :

>

> J = simplify(subs([P=P[n], 0=Q[n]], F(P + Q1))
| 290000, 0> +2.90000 IPfl Qn +0.96667 PZ 0.96667 1O + 0.06667
o 2
(P,+10,)

> P[n+1]:=Re(J) assuming P[n] :: real, Q[n] :: real
4
L, 193333 P} O +0.96667 P, O} +0.96667 P, + 0.06667 P, — 0.06667 Q.

n+1 (Pi‘i‘Q,Zl)z

> Q[n+1]:=1Im(J) assuming P[n] :: real, Q[n] :: real
0, (1.93333 P, 0, +0.96667 P, — 0.13333 P, +0.96667 0, )

Qn+1 = 2
_ (P +)
> P[0]:=3
P, =13
(> Q[0]:=-2
Q= —2
(> iter = 132
iter == 132

> forn fromO toiterdoP[n +1] := Re(J) assuming P[n] :: real, Q[n] :: real : Q[n
+ 1] :=Im(J) assuming P[n] :: real, Q[n] :: real : end do:

> PP4 := plot([seq([P[n], O[n]l, n =O 132) 1, style=line, gridlines) :

> AR4 = arrow((P[7], O[7]), (P[8]—P[7], O[8]1— QO[7]), color = green, width=0.02,
head length=0.1, length=0.2) :

> anim3a = display(seq(pointplot([P[n], Q[n]], symbol=solidcircle, symbolsize =20, color
=red),n=1..60), insequence =true) :

> display(APLOT, RIZ, PP1, ARI, PPla, ARla, PP2, AR2, PP2a, AR2a, PP3, AR3, PP4, AR4,
scaling = constrained, view=[ -3 ..3,-3 ..3 ], title
="PIZEEZTPA®HMA AIAXQPEMOY-POH ANAZHTHXHZ\n>ABBAZX I1.
T"ABPIHAIARYY", titlefont = [ arial, bold, 141, labels = [x, y], labelfont = [ arial, bold, 14],

axes = boxed)

ANAZHTHXH THE PIZAY : 1.25992 MrQ

(38)

(39)

(40)

1)

42)

43)



PIZEX-TPAOHMA AIAXQPIZMOY-POH
ANAZHTHXHX
YABBAX II. TABPIHAIAHX




| > with(FileTools) :
> SABBAS = JoinPath(["C:", "SPGABRIHLIDHS", "IMAGES",
L "FRACTAL-NEWTON-2.jpg"]) :
> display(APLOT, RIZ, PP1, ARI, PPla, ARla, PP2, AR2, PP2a, AR2a, PP3, AR3, PP4, AR4,
animl, animla, anim2, anim2a, anim3, anim3a, scaling = constrained, view=[ -3 ..3,-3
.3, title
="FRACTAL-NEWTON\nPIZEZ-T PA®HMA AIAXQPIXMOY-POH
ANAZHTHXHX\nXABBAX I1. TABPIHAIAHY", titlefont = [ arial, bold, 14, labels = [ x,
v], labelfont = [ arial, bold, 14 ], axes = boxed, background = SABBAS)




FRACTAL-NEWTON
PIZEX-TPA®HMA ATIAXQPIZXMOY-POH
ANAZHTHXHX
YABBAX II. TABPIHAIAHX




EHM. Ano v Embed(Newton(3000, bl, ur, p, iterationlimit = 18, output = color) ) ue bl ..ur = view omoOnkedoope v EIKONA

KOL TNV avoKahoOpE pe :SABBAS = JoinPath(["C:", "SPGABRIHLIDHS", "IMAGES", "FRACTAL-NEWTON-2.jpg"])
[>



