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void gauss(double *xa, double *b, int n)

int i, j, k;
double tmp;
for (k=0; k<n—1; k++) {
for (i=k+1; i<n; i++) {
tmp = a[i][k] / a[k][k];
for (j=k; j<n; j++) {
ali][j] — a[kI[j] = tmp;

b[i] —= b[k] x tmp;
}
for (i =n—1; i>=0; i—) {
for (j = i+1; j<n; j++) {
b[i] — a[i][j] * b[jl];

}
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#include <stdio.h> x0: 1
#include <math.h> x1: 0.750363867840244
x2: 0.739112890911362
int main() x3: 0.739085133385284
x4: 0.739085133215161
double x; x5: 0.739085133215161
int i; x6: 0.739085133215161
x7: 0.739085133215161
= 1log x8: 0.739085133215161
for (i=0; i<=10; i++) { x9: 0.739085133215161
printf("x%d: %.15g\n", i, x); x10: 0.739085133215161

x = x — (cos(x) — x) / (=sin(x)—1);
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(. . std ::cout << z << std::endl;
#include <iostream> fesetround (FE_UPWARD) ;
#include <fenv.h> z=x/vy;
;nt main () std ::cout << z << std::endl;
double x=1, y=10, z; k} )
std :: cout. precision (17);
s N
fesetround (FE_TONEAREST) ; 0.10000000000000001
z=x /vy, 0.099999999999999991
std ::cout << z << std::endl; 0.10000000000000001
fesetround (FE_L DO\/VI\NVARD) & J

z=x/y;
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upper and lower boundar

7). The model is

Wy —x),

it a( )
%:X(sz)fy and
dz

2

n XY - 32,

where X describes the intensity of convective motion, Y

the temperature difference between ascending and de-
scending flow and Z is the deviation from linearity of the
vertical temperature profile. The control parameters are
the Prandtl Number, o, which is a property of the fluid,
the Rayleigh Number, Ra, which is the dimensionless
buoyancy driving vertical fluid motions, and a constant
factor 3, characterizing the domain geometry.

The Lorenz system acts as a rich toy model of low-
dimensional chaos. Since its origin the breadth and ex-
tension of studies has been so broad [e.g., 103] it would
be difficult to enumerate them all. Key here are the facts
that the solutions are bounded, (Fig. 1) and yet exhibit
sensitive dependence on initial conditions (Fig. 2).

FIG. 2. Plot of X(t) of the Lorenz system with (o, 8, Ra) =
(10,8/3,24.9) in which the initial data for all three variables
are 10 (blue) or 10.01 (red). The divergence of the two solu-
tions with slightly different initial conditions begins at ¢ = 5.5;
this is sensitive dependence on initial conditions, often whim-
sically referred to as the “Butterfly Effect”.
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10.01 DBZEDFHFNT T 7 Tilthd & 24K
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Effect,
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(FIG.2 of "Scientific background on the Nobel Prize in physics 2021")

(Verified Solution of Lorenz Equation calculated by kv library)
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10 -
/ 2sm(az) By
o cos(z?)+142710

kv-0.4.41 [38.383526264535227,38.38352626464969]
intlab 9 [38.34845927756175, 38.41859325162576]
octave 3.8.1 38.3837105761501

Mathematica 10.1.0 0.0608979

matlab 2007b 38.383519835854528

keisan (Romberg) 38.324147930794

keisan (Tanh-Sinh) 38.24858948837754677984

keisan (Gauss-Legendre) 116.448156707725851273

intde2 by ooura 32.4641

python + scipy 36.48985372847387

CASIO fx-5800P 38.38352669
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