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Figure 1. The case of x?+y2-1=0. Initial value:
x=0.0, y=-1.0, Ax=0.02, G=1.0
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Figure 2. Calculated dy/dx for the case of x2+y2?-1=0

gbooooboooboboboboooboooobobib-1o0cex<log G000
UxO-1.000-05000000000b0000Ax00000000O0O0ODO0OOO 050
gogdiobboobboooooboooooboon

3.2 xit+yt-2y(y:-x3)=0000

xtpyt-2y(y2x?)=00 OFigure 30 00000 0000000000000 00000y0O
0000000000000
00000000 00O00000

dy/dx= g(x;, y;) =-(2y*+2xy)/(2x*-3x*+y?)

O000Figure 30 000 x=0.0,y=2.0, A x=0.020 G=1.000000000

58



N
(4]

\

™

w

—_

—_

Figure 3. The case of x*+y*-2y(y?-x?)=0. Initial
value: x=0.0, y=2.0, Ax=0.02, G=1.0
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Figure 4. Calculated dy/dx for the case of x*+y*-2y(y*-x?)=0

dx/dt = s(y - xy + qx* + A exp(-a(t;i-t)?)(c-z))
dy/dt= (fz - y - xy)/s (11)
dz/dt= w(x - z + A exp(-a(t;-t)?)(c-z))
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Figure 5. The case of x*+y*-2y(y?-x?)=0. Initial
value: x=0.0, y=2.0, Ax=0.02, G=10.0
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Figure 6. The case of x*+y*-2y(y*-x?)=0. Initial
value:x=0.0, y=2.0, Ax=0.02, G=100.0
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Table 1. Position and Value of the first Peak, No. of dx/dt calculation, and At at the Peak.

RKF RKM SNM difference /retio”
1st Pealk (RKF-SNM) (RKM-SNM)
Position (sec.) 297.34 297.34 297.34 1.0x107 1.0x107
Value (x10%) 4.009182 4.009183 4.009206  2.4x10 2.3x10°
No. of dx/dt calc. 12010254 18350042 4030010  2.98" 4.55"

At at the Peak 1.3633x103 1.8723x103 7.34x10°7

RKF: Runge-Kutta- Fehlberg: 4th and 5th order[7].
RKM: Runge-Kutta-Merluzzi-Brosilow: 4th order[8].
SNM: This work.
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A Simple Algorithm to Solve Non-linear
Equations with Multiple Roots of Two

Variables Appearing in Autocatalytic
Reaction in Open Systems

Amih SAGAN?, Umpei NAGASHIMA®* and Yoshihito MORIP
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We propose a simple computational algorithm to solve non-linear equations with
multiple roots of two variables: F(x,y)=0. The algorithm is effective only where the
relationship between two variables x and y is monotonous and continuous (for exam-
ple, see Figures 1, 3). The algorithm also gives a guideline of automatic adjustment
of the notch width in the Euler method.

The efficiency of the algorithm was demonstrated by analyzing two typical ex-
amples and an autocatalytic reaction in open systems.

Keywords: Auto-catalytic Reaction, Non-linear Equation, Multiple Roots, Differ-
ential Equation, Euler Method
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