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The Polynomial

p(x) = x® + X" —7x® —6x° +15x* +10x° —10x* —4x +1
Edgar Valdebenito
2017-March-14

Abstract

In this note give some formulas related with the polynomial:

p(9)=0°+g’ -79° -6g° +15g +10g° ~10g” —4g +1
1. Introduction: Roots

p(9)=0=9ge{g,:n=123...,8}={0,,0,,03,...0s}
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2. Trigonometric Relations

16 . (157
=2cos| === |=—2sin| = 11
% ( 17 j ( 34 ) (11)
14 . (11x
=2cos| ——= |=—2sin| === 12
% 1 j (34) (12)
127 (T
=2C0S| — |=-2sin| — 13
% 1 J (34j 13)
10z . (3
=2Cc0S| — |=-2sin| — 14
% (1 ] (34) (14)
g —2005(8—” =2sin 1) (15)
° 17 34
6 . (57
=2cos| — |=2sin| = 16
% (1 34) (16)
4 . (97
=2C0S| — |=2sin| — 17
v (17 34} (17)
27 . (13rx
=2C0S| — |=2sin| — 18
% (17} ( 34 j (18)
18—-2n
g, = 2COS(%J ,n=1234,5,6,7,8 (19)
2Nz
Qg = ZCOS(FJ ,n=1234,56,7,8 (20)
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3. Some Series
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4. Infinite Products
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5. Roots:Iterative Method

1+10x —20X; — 45X, +24X; +35%, —6X, — 77X}

%1 = 2 20% —30x2 — 60X +30x" + 42x° —7x° —8x]
X\, =—2=X —>0,
X,=-8/5=>x%, —0,
X =-1=Xx -0,
X\ =-1/2=x,—0,
X =0=X —0
X =1=X — 0
X =3/2=x —>0,

X, =2=X —> 0

6. Integrals

1
_gl = %134 X (1- x)_lsdx
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8. The Equation: x" —1=0

x”—1=0:>x=xk=cos(2k—ﬂ +isin 2k—”j k=012,...,16
17 17

w:cos(z—”jﬂsin(z—”j: x, =w“,k=012,..,16
17 17
1 .
W:E(ga""\/‘l_g;)
9. g¢,k=12..8neN

gk = A +B,g, +C,g¢ +D,g¢ + E g +F,0¢ +G, 09, +H, g
A =-H,
B, =A +4H
C..=B +10H,
D,,=C, —10H,
E,,=D,—15H,
F..=E,+6H,
G, =F +7H,
H.,=G, —H

A =1B,=C,=D,=E,=F,=G,=H, =0

10. The Equation: x* +x*—6x*—x+1=0
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X=0,+0;
X;=0;+0;
X3=0,1t0g
X4 =05+ 0

X' +x*-6x° —x+1=0=

11. The Equation: x®-17x°+68x* —85x*+17 =0

X1,2:i(gl_g7)
X, =+ —
X 175+ 68x _85x? 4170 = 54 ~ (%7 G)
X5,6:i(g4_96)
X7v8:i(gs_gs)
12. Relations
17 -1
91+95+g7+98=\/_2
17 +1
gz+93+94+96=—\/_2
gl=g§—2
93=9§—2
952972_2
97295_2
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13 gn + gm = gkgr

1<n,m,k,r<8

+ G g, 9s 9. Js Js g; J
9 29, 09 | 99 | 99 | 99, | 99 | 9.9 | 9.0s
9, 29, 0.9; | 99 | 99 | 9.9, | 995 | 959
Js 29, 09 | 99 | 995 | 959, | 0s9,
Je 29, 095 | 99 | 9.9, | 9e9;
9s 29s 0.9, | 99 | 9.0
Je 29, 99 | 9.9
g, 29, 9.9,
Js 29,
9on + %om = JnimGg oy 1SN, M<4 (84)
O2n1+ Oom1 = Onim1 s LSNM<4 (85)
Oon + Goms = G Foppimy  LSMM<4 (86)




14. Plots
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Fig.l. p(x)=x"+x"—7x°—6x° +15x" +10x> ~10x* —4x +1



qix)

Fig.2. q(x)=x° p(lj =x® —4x" —10x® +10x° +15x* —6x° - 7x* + x+1
X
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15. Fractals

Fig.3. p(z)=2"+2"-72°-62° +152" +10z° -10z° -4z +1
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Fig.4. q(z)= zap(l) =2°-47"-10z° +10z° +152* -62° - 72* + 2 +1
z
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