C47 Version 0.108.10.00 Complex solver and Draw of arbitrary equations 2023-06-20 JM

Let us define an equation in EQN which has complex and real roots, XA\5-X+1=0

Enter it into the EQN editor, by : [NEW] x [F2] g[5] g[-]1 x g[+] g[1] ENTER [Solver]
06/20/23 09:38pm Chx° /B4x 64:2 c 06/20/23 09:38pm
@ axis 0:0
Now, define x by pressing [x] then 0 = 3:;335};5}:( )
1.6;2.3
define the lower limit 1.5 [CHS] [x] then -15 (-1.65-2.6)
define the higher limit 1.5 [x] i 1.5
[DRAW] X5 -x+1 AvR—r‘ié—I] TAR—EA—E;—"
Ay/Ax 0 ZyAx O
x cpxSly Calc LINE g X:Y=10Q

The lower left point on the Cartesian plane is given in the left parenthesis (-1.6, -2.5) and the upper right point is given by the other set of parenthesis,

(1.6,2.3). 06/20/23 09:45pm Ch.s™ /64  B4:2 S 06/20/2309:48pm Ch.g" /64x  B4:2 :

Now it is clear to see that there is only 1 real root, and SDIGS = 34 @- SDIGS = 10 @-
1.x10733 0.

looking at the grading marks on the axis which are 0.150

apart,dangd tP(\)e Ieff extzre(rjm]ec‘oTc Xlz—t.G, the root3seem; toge -1.167303978261419 -1.167303976
around -8 x 0.15 = -1.2, definitely between -1.35 and -1.05. —1.1673@3978261"'19 _1.1673@3976

To find the real root, you can use either the real or x5 -x+1 x5 -x+1

complex solver as follows:
X 1@ BT Calc | x| ‘@ T Calc

Complex root finder, using the default accuracy, for the

real root: 1.35 [CHS] [x] 1.05 [CHS] [x] [cpxSlv], resulting in -1.1673... with a uncertainty of 1E-33. This may take a while on battery power, so it is
possible to reduce accuracy by setting in MODE menu, SDIGS to 10 digits. Repeating the solve now produces the same root to 10 digits, with possible
courser uncertainty.
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The same way you solve for the complex root. Start with the estimates, say 1.0 and 2.0 and search. In 06/20/23 10:04pm Ch4" /64 64:2 c
this case it found a root at 0.765 + 0.352i. A quick test proves that the complex conjugate is also a root. SDIGS = 10 @,
Experimenting with more starting points provides -0.181 + 1.083i and the quick CALC test shows it @-

conjugate is also the last missing root. @.76L|88L|L|3L|+@.352L|715L|6 i
0.764884434+0.352471546

x5 -x+1

x cpxslv [N calc

Using the standard HP solver way: 1.5 [CHS] [x] 0.8 [CHS] [x] [x] provides the same real root as
previously found:

2022-11-05 16:15 Cbx" /Bux 16:u° £
-5.6x10732

-1.167 303 978 261 419
«= -1.167 303 978 261 419

xS -x+1

x| [epsv RN cale
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