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A trial for solving equations including complex numbers
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Abstract
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This article is an attempt to solve an equation that makes a complex number unknown without a

real number solution. The given equation was transformed into a recurrence formula ,and the result

of 50 iterative operations was expressed on the complex plane.
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curve(sin(x), — 5,5)

abline(v = 0,col = 8)

abline(h = 0,col = 8)
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f = function(x) sin(x)

curve(fx), — 5, 5)
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f = function(x) sin(x)

g = function(x) cos(x)

curve(f(x), — 5, 5)

curve(g(x), — 5, 5, Ity = 2,add = T)
abline(v = 0, col = 8)

abline(h = 0, col = 8)
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E2 y=sinx y=cosx
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polyroot(c( — 3,2,1)) L WKF %, () WITHX
SNEDIRITH % o
1+0i —3+0i Zhidx=1 -3%2%7,
F722x° + x2 - 2x + 3 =0 DfEI polyroot(c(3,
-2,1,2) &1
[1] 0.5767283 + 0.7580072i -—
1.6534566 + 0.00000001 0.5767283 — 0.75800721
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# A =0 O flx) %525
f = function(x) x*2 — 2/x
curve(f(x), — 6,6)
abline(h = 0, col = 4)
abline(v = 0, col = 4)
xl= x2=

ans = uniroot(f, c(x1, x2))
text ( — 1, — 2, ans$root, col=2)
title(main="Equation x"2=2/x"
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# R x? + 2x — 3=0 DfF
polyroot(c( — 3, 2, 1))
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ans = uniroot(f, c(x1, x2)) £ T 57217 TL v,

fif# 1% ans$root (2L E - T C, $ifii — 0.7666825
XV —NET T T4y JHENZFERENS, &
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round(ans$root,3) & 3 5,
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z = locator(2); # HiflE x#hE O H AL 2
HE7) v

points(z, col = 4)

x1 = z$x[1] ; x2 = z$x[2]
O x FERE

ans = uniroot(f, c(x1, x2))
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- Euler DA LD

cos(x) = (exp(ix) + exp( — ix))/2 - gnuplot (2T
exp(ix) =y £ T2 LRD 2 KGRI GO print acos(2)
yi—4y +1=0 {0.0, — 1.31695789692482} 25515,
FoT y=2=%/3 gnuplot TIXEFEIE | WO Y OHINVE
exp(ix) = 2 /372205 x = ilog(2 £v/3) HTarYOBRVELRTET,

x = — 1.316957896924821
- Wolfram Alpha % > T
WEE A 21X x = arccos(2) TH S H 5
acos(2) & AJJ 1L 4 x = log(x)
ilog(2 +v/3) = 1.31696i — 1.31696i
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6 y=x-log(x)

log(abs(x)) = 0] & AT 5 ETRIESNx =
- 0.567 Tx — log(x) DfHIZ 0 — i 2% 5,
x = — 0.567

7 x-log(x) = 0 Off
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HIHHEHHHHE 7=10g(2) HHHHHHEHHHH
plot(0,0,xlim=c(-5,5), ylim=c(-5,5),type="n",
xlab="real",ylab="imag") # JE G D)
abline(h=0,col=8);abline(v=0,col=8)
w=locator(1);points(w,col=2)
(u=w$x) ;(v=w$y)
z[1]=complex(re=u,im=v)
for (k in 1:50)
zlk + 1]=log(z[k]) # z=log(z) F1H
paste(k+1," "z[k +1]," "z[k],"****")# z(k) 1]
k=1:50
points(z[k],col=6,type="1")
px=Re(z[50]);rx=round(px,3)
py=Im(z[50]);ry=round(py,3)
text(-1,-4,paste("ans = "rx," + ",ry," i"),col=4)
title("x=log(x)")

# HREIL

#z2(k) 7Ov b

MR 50 & L, zlk]l ZMEICHETHAT
Vo 7oAERDIX 8 THE X AAZTIZPOR L 72,
CHOLHIZLT

z = 0.318 + 1.337i
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8 zlk + 1] = log(z[k])
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K10 y=x* y=2
B9 zlk + 1] = exp(zlk])
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zlk + 1] = log(zlk] — 2)) z=0.861*2.073i

zlk + 1] = expz[k]) + 2 L
@ z2 =27

zlk + 1] = sqrt(27z[k]) z =2

= - 0.7067

zlk + 1] = 2*log(z[k])/1og(2) z = 4
@ z? = log(z)
zlk + 1] = sqrtQog(z[k])) z=0.614 + 0.681i

[
zlk + 1] = — sqrt27z[k]) 1z
[

zlk + 1] = — sqrt(og(zlk])) z=-1.213-1.008i
zlk + 1] = exp(z[k]*2) FEHL

@ zlog(z) = 1
zlk + 1] = 1/log((z[k]) z = 0170 = 0.4545i
zlk + 1] = exp(1/z[k]) z = 1.763

11a z[k + 1] = sart(2"z[k])
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11b  z[k + 1] = sart(2"z[k])

7z z[k + 1] = — sqrt(27z[k]) 1&1E
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z = 0.7067 ;5. [ 11b o GOMARETRMET L
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11c  zlk + 1] = 2log(z[k])/log2
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z1

z2 = log(zl)

1+ 21

0.80471895621705 + 1.10714871779409i

0.80471895621705 + 1.107148717794091

0.313864371353433 + 0.9422837272016571

0.313864371353433 + 0.9422837272016571

-0.0068418652546109 + 1.249265662776291

-0.0068418652546109 + 1.249265662776291

0.222570905856397 + 1.576272981644171

0.222570905856397 + 1.576272981644171

0.464933936134835 + 1.430522925562211

0.464933936134835 + 1.430522925562211

0.408248326417302 + 1.256555585340051

0.408248326417302 + 1.256555585340051

0.278548777085706 + 1.256659615849991

0.278548777085706 + 1.256659615849991

0.252438828211082 + 1.352665024721571

0.252438828211082 + 1.352665024721571

0.319194479618421 + 1.386295423887331

10

0.319194479618421 + 1.386295423887331

0.352463788729392 + 1.344490540906081

11

0.352463788729392 + 1.344490540906081

0.329248244075426 + 1.314411569268251

12

0.329248244075426 + 1.314411569268251

0.303817025678083 + 1.325355616847571

13

0.303817025678083 + 1.325355616847571

0.307287941803104 + 1.345455247881611

14

0.307287941803104 + 1.34545524788161i1

0.322155879781029 + 1.346257996961451

15

0.322155879781029 + 1.346257996961451

0.325170725822681 + 1.335915897698811

16

0.325170725822681 + 1.335915897698811

0.318396150720572 + 1.33203279340741

17

0.318396150720572 + 1.33203279340741

0.314487621846114 + 1.336168468647711

18

0.314487621846114 + 1.336168468647711

0.316764571223859 + 1.339638262556671

19

0.316764571223859 + 1.339638262556671

0.319601627145393 + 1.338605674145451

20

0.319601627145393 + 1.338605674145451

0.319348229932126 + 1.336426872147581

21

0.319348229932126 + 1.336426872147581

0.3177643507187 + 1.336238005255471

22

0.3177643507187 + 1.336238005255471

0.317363270621038 + 1.337327638689111

23

0.317363270621038 + 1.337327638689111

0.318067375933872 + 1.337794938629441

24

0.318067375933872 + 1.337794938629441

0.318516445454639 + 1.337375197817711

25

0.318516445454639 + 1.337375197817711

0.318295066809781 + 1.336986786966561




