In the Debating Club 65.1

From

Hieronymus Brunschwig. Liber de arte
distillandi de compositis, p. 54
Strallburg 1512




to

numerical exploration of the behavior
patterns of the systems of lateral coupled
Heron recursion equations

Init x1(0), x2(0) (1)
rec
**1
1 a
X1(t+1) = ELxl(t) - x2(t)J
1 b
x2(t+1) = E(xZ(t) +x1(t)j (2.1)
t=0(1)...
**2
x2(t)
X1(t+1) = —L 1(t) + 1(t)J
1 xl(t)
x2(t+1) = 2[xZ(t) x2(t)j (2.2)
t=0(1)...
**more.
Example 1

**1, x1(0)=x2(0)=1, a=2, b=3



Execution record

t x1(t) X2(t)

01.0 1.0

11.5 2.0

21.25 2.0

31.125 2.2

41.017045455...  2.43per

50.9194816314... 2.691527002...

6 0.8312771218... 2.977117460...

70.7515339407... 3.293011133...

8 0.6794404046... 3.642423407...

90.6142626945... 4.028910848...
10 0.5553373855... 4.456407399...
11 0.5020646940... 4.929264422...
12 0.4539023727... 5.452294993...
13 0.4103601914... 6.030822885...
14 0.3709949470... 6.670736768...
15 0.3354059521... 7.378550136...
16 0.3032309567... 8.161467617...
17 0.2741424609... 9.027458300...
18 0.2478443813... 9.985336851...
19 0.2240690374... 11.04485324...
20 0.2025744271... 12.21679197...
21 0.1831417628... 13.51308186...
22 0.1655732452... 14.94691748...



23 0.1496900494... 16.53289342...
24 0.1353305050... 18.28715287...
30 0.0738945361... 33.49110452...

40 0.0269550434... 91.81248930...
x1(40)*x2(40) = 2.47480963363268412029103523

58196040802826893812404606
052871924216394067639512...
Find a formula representation, cacc.
Solution

2434427 137
2%3

=2.47480963363268412029103523

58196040802826893812404606
952871924216394067639512...

2434427 137
2%3

= limx1(H)*x2(t) =

= solution of the equ. z* —(1+ %)z =2

Related difference quotient
dx1*%2 = lim XL1()*x2(t) — x1L(t+1)*x2(t+1)
too X1(t4+1)*x2(t+1) — X1(t+2)*x2(1+2)
=196.48857801796104722...
Find a formula representation for dx1*x2,

CacCcC.




Interpret your results.
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Example 2
**1, x1(0),x2(0)eR !, a=3, b=7
limx1(t)*x2(t) = 4.7936105065489530363770867

42362977520392152235607824
7690704679273446830885021.. ..
* . *
dx1*%2 = lim X1(t)*x2(t) — x1(t+1)*x2(t+1)
too X1(t4+1)*X2(t+1) — X1(t+2)*x2(t+2)
=46.452078799117147773...
Find formula representation for both, cacc.
Interpret your results.

Example 3

**1, x1(0),x2(0)eR ! a=7, b=11

!Lrg x1(t)*x2(t) = 8.8878405775518979031760284
84639502642783092987287611



8841401353150380932921569...
* . *
dx1*%2 = lim X1()*x2(t) — xL(t+1)*x2(t+1)
too X1(t+1)*x2(t+1) — X1(t+2)*x2(1+2)
=158.48584779695062169...
Find formula representation for both, cacc.
Interpret your results.

Example 4
**1, x1(0),x2(0)eR 11 a=7, b=13
limx1(t)*x2(t) = 9.771069305275988612862491

>
6959247345484202944479216
2179159150200558098...
* . *
dx1*%2 = lim X1(t)*x2(t) — x1(t+1)*x2(t+1)

too X1(t+1)*X2(t+1) — X1(t+2)*x2(t+2)

=85.362684257395479641...
Find formula representation for both, cacc.

Interpret your results.

Example 5
**1, x1(0),x2(0)eR 1, a=17, b=13
limx1(t)*x2(t) = 14.9331096171675598128878

7736408263409348968110812
0831558704935341285956716...



dx1#x2 = lim L O™X2(1) - x1(t+1)*x2(t+1)
t—o0 Xl(t+1)*X2(t+l) — Xl(t+2)*X2(t+2)

= 446.4949663862/009579...
Find formula representation for both, cacc.

Interpret your results.

Example 6
**1, x1(0),x2(0)eR 1, a=37, b=43
limx1(t)*x2(t) = 39.943690548356041688511469

4762478698289407657/6003278
1229260710742442417874356...
* . *
dx1*%2 = lim X1(t)*x2(t) — x1(t+1)*x2(t+1)
too X1(t+1)*Xx2(t+1) — X1(t+2)*x2(t+2)
=1418.7206368450500006...
Find formula representation for both, cacc.
Interpret your results.

Example 7

**1, x1(0),x2(0)eR 11, a=127, b=13

limx1(t)*x2(t) = 56.42075961247716428374481
925710800775177...



dx1#x2 = lim L O™X2(1) - x1(t+1)*x2(t+1)
t—o0 Xl(t+1)*X2(t+l) — Xl(t+2)*X2(t+2)

=8.3098550437797503845...
Find formula representation for both, cacc.

Interpret your results.

Example 8

**2, x1=1, x(2)=2
— X1 (o0)=x2(0)=1
More!

Dear visitor,

If you find in the previous examples some
nuggets

then extension to chain (1D) and to array (2D)
systems of lateral coupled Heron recursion
equations.

Systemize the observed behavior patterns.
Discuss possible technical implementations
and fields of application in science and
technology.

See also Unit 15, part 55.1, Kopplung von
Algorithmen.

Go to static/dynamic nonlinear lateral
coupling.



Systemize the now observable new emerging
behavior patterns.
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