Fractal,

Polynomial,

T

by

Edgar Valdebenito

Abstract
This note presents formulas and fractals related with the polynomial:

p(X)=x* +4x" —10x° ~16x° +19x* +16x° ~10x* —4x+1



I. The Fractal

Figure 1. Newton-Julia set for:

P(X) = X2 +4x" —10x° —16x° +19x* +16x° —10x* —4x +1



IL. The Polynomial

p(x) = x® +4x" —10x® —16x> +19x* +16x°> —10x* —4x +1

p(x)

Figure 2. p(x)

p(x) =(x2 +(1+\/§+\/§\/m)x—l)(x2 +(1+\/§—«/§\/m)x—l)
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I11. Roots

p(x,)=0,n=123456,7,8;x, R
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IV.  Arctangents Relations
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V.  Series
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VI.  Trigonometric Relations
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VII. Roots: Iterative Method
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h=-5=Y, > %
Y, =-3/2=Yy,—>X
y,==1=y, =X
v, =-1/12=y,—>X,
y,=0=y, =X
y,=3/4=y, > X,
y,=1=y, =X

=229, > %

VIII. Trigonometric Identities
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IX. Fractal: Details

Figure 3. Newton-Julia set for p(z) .

Region: (bl,ur)=(-5.6—0.25i,—4.2+0.25i)



Figure 4. Newton-Julia set for p(z) .

Region: (bl , ur) = (—4.8—0.25i,—4.2 + 0.25i)
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Figure 5. Newton-Julia set for p(z)

Region: (b| , ur) = (—1.4—0.25i, -0.9 +0.25i)
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Figure 6. Newton-Julia set for p(z) .

Region: (bl , ur) = (—1— 0.25i,-0.4 + 0.25i)
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Figure 7. Newton-Julia set for p(z) .

Region: (b| , ur) = (—0.52 —0.25i,0.2+ 0.25i)
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Figure 8. Newton-Julia set for p(z) .

Region: (bl,ur)=(0.1-0.25i,0.74+0.25i)
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Figure 9. Newton-Julia set for p(z) .

Region: (bl , ur) = (0.71— 0.25i,1.15+ 0.25i)
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Figure 10. Newton-Julia set for p(z) .

Region: (bl , ur) = (1.1—0.25i, 2.1+ 0.25i)
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Figure 11. Newton-Julia set for p(z) .

Region: (bl , UI‘) = (1.6 —0.25i,2+ 0.25i)
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Figure 12. Newton-Julia set for p(z) .

Region: (b| , ur) = (0.38—0.25i, 0.55+ 0.25i)
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Figure 13. Newton-Julia set for p(z) .

Region: (bl , UI’) = (0.39 —0.25i,0.55+ 0.25i)
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Figure 14. Newton-Julia set for p(z) .

Region: (bl , ur) = (—0.28 —0.06i,-0.04 + 0.06i)
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X. Associate Polynomial

q(y) =y*+4y° -6y’ —4y+1 (56)
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Figure 15.
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Figure 16. Newton-Julia set for q(z) .

XI. Formula

2 _ 2(1_ 2 ShY 1
T —16X5(1 Xs)n=0k=0((2n—2k+1)2—(1—x52)2)((2k+1)2—x§) (58)
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