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function bsearch(l, r, f){
var EPS = 1.0e-10
var L = f(1)
while (Math.abs(r - 1) > EPS){
m=(L+r)/ 2
if (f(m) x L > 0)
else r =m

L =m

h

return r

}
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function solver2(a, b, c){
function f(x){ return (a * x + b) * x + ¢ }
var d = b x b -4 % a x C
var A = Math.sqrt(a x a + b x b + c x ¢c) / a
if (d < @) return []

elseq{
var mmm = -b / a / 2
return [bsearch(-A, mmm, f), bsearch(mmm, A, f)]
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function solver3(a, b, c, d){

function f(x){ return ((a * Xx + b) * x + ¢c) * x + d }
var A = Math.sqrt(a xa + b xb +cxc+d=xd) / a
var ddiff = solver2(3 x a, 2 x b, c)
if (ddiff == []){

return [bsearch(-A, A, f)]
} else {

var ml = ddiff[o]

var m2 = ddiff[1]

if (f(ml) x f(m2) < 0)

return [bsearch(-A, ml, f), bsearch(ml, m2, f),

bsearch(m2, A, f)]

else
return [bsearch(-A, A, f)]
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function kadai(a, b, c, d){
function bsearch(l, r, f){

}

var EPS = 1.0e-10

var L = (1)

while (Math.abs(r — 1) > EPS){
m=(L+r) /2
if (f(m) x L>0) 1 =m
else r =m

}

return r

function solver2(a, b, c){

function f(x){ return (a * x + b) * x + ¢ }

var d =b x b -4 %x a x C

var A = Math.sqrt(a x a + b x b + c x c) / a

if (d < @) return []
else{
var mmm = -b / a / 2

return [bsearch(-A, mmm, f), bsearch(mmm, A, f)]
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function solver3(a, b, c, d){
function f(x){ return ((a * x + b) * x + ¢) * x +d }
var A = Math.sqrt(a xa + b x b +c*xc+dxd) / a
var ddiff = solver2(3 % a, 2 x b, c)
if (ddiff == []){
return [bsearch(-A, A, f)]
} else {
var ml = ddiff[0]
var m2 = ddiff[1]
if (f(ml) % f(m2) < 0)
return [bsearch(-A, ml, f), bsearch(ml, m2, f),
bsearch(m2, A, f)]
else
return [bsearch(-A, A, f)]
¥
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return solver3(a, b, c, d)
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solver3(l, -5, 6, 1) = [-0.14789903567952864 ]

«
y=x3—%x2+6x+12/ /
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solver3(1l, -5, 6, -1) = [ 0.19806226421081438, 1.5549581320962822,
3.2469796003774226 ]

y=x" - 5x° + 6x-1 /
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solver2(1l, -5, 6) = [2.00000000001/919, 3.0000000000671654 ]
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