Finding rootsof sinx+ x =0and sinx—-x =0
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The abee gquations hee infinite number of rootsl want to find the firsh roots. Fr each root, the
minus root is also a root. Also, a congig of each root is also a rodtneed to use roots with posiéi real
part to ensure rapid decay of the solutions with| will split the compl& equations into a system of 2 real
equations and then use a standard library taesblun the following j =V-1.

Xx=Rex+ jlmx. Let's denote Rx=R, Imx=1. Use the identity si®(+b) =sinacosh
+cosasinb, so hat

sinx =sin(R+ jl) =sinRcosjl +cosRsin |l

Now use cos = %(expja+ exp(-ja)), sina = le(expja— exp(-ja)):
L1 . .. . 1 . .
cosjl =7 (exp(ijl) +exp(=ijl)) ; sinjl = ?j(eXpGJ|)—em(—JJ|))

cosjl =%(exp(—l)+expl) ;osinjl =21j(exp(—l)—expl)
S0
_ 1 1
smx:sté(exp(—l)+exp|)+CosR2—j(exp(—I)—epr)
Fist sinx + x = 0.
. -1 1 .
smx+x:st§(exp(—l)+exp|)+cosR2—j(exp(—I)—epr)+R+]I:0

multiply by 2j and split the real and imaginary parts into teal equations:

jsinR(expEl) +expl) +cosR(expl-l) —expl)+2jR-21 =0
sinR(expEl) +expl) +2R=0
cosR(exptl)—expl)-21 =0
Now sin x —x =0.
. o1 1 .
smx—x:S|nR§(exp(—I)+epr)+cosR2—j(exp(—l)—expl)—R—]I =0

multiply by 2j and split the real and imaginary parts into teal equations:

jsinR(expl) +expl) + cosR(expl) —expl) -2jR+21 =0
sinR(expl) +expl)-2R=0

cosR(expfl)—expl)+21 =0
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