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On the equation 8x?cos? x—(4—2\/§)x2 -1=0
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Abstract. We give some roots of the equation:
8x’ cos’ x—(4—2\/§)x2 -1=0.

1. Introduction

If f(X):8XZCOSZX—(4—2\/§)X2—1,then f(—x)="f(x) VxeR.

If neN,then f((n+%j7rj<0< f(n7) .

If neN, then 3!x>0/\n7r<x<(n+%]7r such that f(x)=0.

If x*>OAf(x*):0 , then f(—x*):o .
Graphics of f(x) : Figa: -1.5<x<1.5;Fig.2a: -15<x<15 .
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2. Some roots of f(x)=8x2coszx—(4—2ﬁ)x2—1:0.

2. If x>0A f(x)=0, then

= {0.4284...,1.0311..., 2.0057...,4.3102...,5.1118...,7.4581....,8.2492....,
10.6013...,11.3896...,13.7435...,14.5307...,16.8854...,17.6720...,20.0272..., (1)
20.8134...,23.1689...,23.9549..., }

2.2. The first root:
a =0.4284484135818053815644311708... (2)

2.3. The second root:

S =1.0311737412009999471385735659... (3)

3. Piformulas

3.1 If «=0.4284... , then

i3 272" a*™ cos((2n+1)
= 8;( ] 2n£(1 ) ) (4)
32. If B=10311.,w=1-p8e” i=+/-1,then
8  4.&(2n)(28) " sin(2np
”=§ﬂ+§;(nj( ) n( ) (5)
o0 2 -3n
”:¥z nnj22n+1Re(WnM) (©)
3.3.  We have
(1 1
7 =4a+2sin (rxz—ﬁj (7)

1

(8)
052(\/2+\/§C08a+\/2—\/§sina)

8 8.
T=—a+—SIn
373



8 8. ., 1
T=—a+-sin (9)
5 5 4a2(\/2+\/§COSa—\/2—\/§Sina)
4. The modified equation and « root
4.1.  The modified equation
8x’ cos® x—<4—2\5)x2 -1=0=> (2x)2 £i+cos(2x)j—1= 0 (10)
V2
4.2. Iteration
1
Xy = X =0=X, - 2a (11)
' \/(1/x/§)+cosxn
4.3. Representation for « : if u=1/ J2 | then
20~ ! | L ()
1 1
U+ Cos . U+ Cos .
U+ Cos U+ Cos
i .
& (1)
Remark: 7=4)" =3.141592...
—=2n+1
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