The quintic : z°+z4-1=0
Edgar Valdebenito

Abstract

In this note we briefly explore the equation : z° +z* -1=0

1. Introduction: Roots

z=relR
z,=a+bieC
p(z)=2"+7"-1=0=>4z,=7,=a-bieC 1)
z,=c+dieC
z,=7,=c—dieC
z, =r =0.856674... (2
z, =0.150051...+i 0.897460... @)
z, =0.150051...—i 0.897460...
z, =—-1.078388...+10.496939... %
z, =-1.078388...—10.496939...
) 5_1 3,,2 4 4 2,,2 4_1:
p(x+|y)=0:> X ?x y +§XZ +Z( 62( y +y3 0 5)
5"y —-10x°y’ +y’ +4x°y —4xy° =0
5 1 5
q(z)=z2 p(;}z—z +z+1 (6)
_ —Xx° +10x°y? =5xy* + x+1=0
q(x+iy)=0= ) y , 3y . (7)
—-5X'y+10x°y* -y’ +y=0

q(z):O:z:{i,i,i,i,i} (8)

{Re(p(x+iy))}m{lm( p(x+iy))} =1{2,2,,2,,2,,2;} 9)
{Re(q(x+iy))}m{lm(q(x+iy))} :{zlzizizizi} (10)

1



/I

0]
_]_-
_2 T T T 1] L] L]
-2 -1 1] 1 2
x
Re(p(x+ 1)) =0 Im(p(x+ 1)) =0|
Figure 1.
2

7

S
A

-2

/N

(]

0 1
x

Re(g(x+ 1)) =0 Im(g(x+ 1)) =0]

Figure 2.



2. Some Representations

3. Some Relations

Z,=r= L
==
1+ L
d s 1
V1+
l=1:51+\5/1+\5/1+...
Zl
i
z,=a+bi= -
1+ I_
4 i+ |
P+
—i
z,=a-bi= _
-1
I L
Y1-...
z,=c+di= _11_1' =
4+ —
4 das 44
-4+
) A (2+i)
{2 (76-82i
_14+48i+ \F(ZEU
4 V2 (76-82i
|14+ 4gi V2(76-820)
Y-14+48i+...

7=16tan™ (%j + 4tan‘1(

7 =8tan™* (—
= Zﬁi r
n=0

—C

[n/4]

2,

k=[n/5]

|

k
n—4k

l+a-b
l+a+b

|

d j+ 2tan (P(;_c]

(-3)°

J

2k +1

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)



k!

n—4k

7=4tan™ [Cerj
c—d

= 1Otan‘1( j
b

ar H[1——j ﬁl— r

rt [l——]

4. Matrix-M iterative method:

10 -12
11+8i -11+10i
M=| 11-8i -11-10i
33+24i 17+30i
33-24i 17-30i

R I
0

.5k > n

,5k <n

4Z—Im( (c+di) ")

nl

ZZ—Im( a+b|) )

-9-13i 16-7i 5+19i
-9+13i 16+7i 5-19i
2+291 -8+23i -14+14i
2_

N

8

A

n- (2n—1)2

14 -16 19

291 -8-23i -14-14i

U,.=U,-00IM-F(U,) ,neN

U,=(08 0.1+08i 0.1-08i -1+05i -1-05i)

U,—>(z z, z, z, 25)T

F=(f, f, f, f, f)

f, (U;,U,,Ug, Uy, Ug ) = Uy U, UU, Ug +1

f, (Uy, Uy, Uz, Uy, Ug ) = Uy (U, +Ug +U, +Ug ) +U, (Ug +U, +Ug )+, (U, +Ug ) +U,Ug

3 (Uy, Uy, U, Uy, Ug ) = Uy U, Uy Uy U, U, + Uy UgU, U, Ug U, + U Uy Ug + Uy U U

f, (Uy, Uy, Uy, Uy, Ug ) = U, U, UsU, +U; U, UgUg + U, UsU, Ug +U; Ug U, Ug +U, U, U, Us

+U,UzU, +U, U, Us +U,U, Uy +UU, Ug

fs (U;,U,, Uy, U,, Ug ) = U U, Uz U, Ug —1
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5.

Newton Method

4x° +3x* +1
G(x)= 5x* +4x3

X1 =G(X,) % =1=>x —>z=r

Xoo1 =G (X,) ,x1:%+i:>xn -1,

Xps =G (X,) ,xl:%—i:>xn—>z3

Xpu1 =G (X,) ,x1=—1+|§:>xn—>z4

Xp1 =G (X,) ,x1=—1—|5:>xn—>z5
4x° +1

Xpr = H(X,) ,x1:1:>xn—>£:1

z, r

oy = H (X)) ,xlzﬁ—i:xn - =
X = H(X,) ,x1:i+i:>xn —>i

X =H(X,) ,x1=—1—l2:>xn —>Zi
4

Xpr = H(X,) ,x1:—1+%:>x —>Zl
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6. Newton-Juliaset for: p(z)=2"+2z*-1.

Figure 3.

Figure 4.



Figure 5.

Figure 6.



7. Newton-Juliaset for: q(z)=2"-z-1.

Figure 7.

Figure 8.



Figure 9.

Figure 10.
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