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The system of differerential equations defines parametric equations for curve in spase

) = 2300 In(x(9 (1) [Pxy= o] 2TOML g4 =03l
y = QyIn(QyQy)
aﬂf} = (y(t) — 2()-21) + c-x(D)-¥(L) D(t.Q) = {:Ql - QpQ, + C'Q'I}}'Ql

(Q,Q, - rQ,)Q
%Ez(t} = (2(t)-y(t) — r-z(£))-2(f) T | e | 2]k

Npts = 10000
i Can look at the individual components as two dimensional
L = rkfixed|| 1 |.0.50 Npts D
iy 1
i1
b
t =I_{0'} }1=L{1> ¥ =I_{2} Z =I_{3 i:=0.Npts g = 0.00001
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Can view this space curve as parametric surface plot a=0001 c=134 r=1031¢e = 000001
e RV aRee BPLE BN TG T s

M) =0 Z)=0 xt)z(t)>0
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Find the situation equilibrium of this system
I ax(f)In(x(t)=(t)) = 0
I
I (y(t) — x(t)-2(t) + c-x(t)) (=0
I
I

(1) ¥(1) — r-2(D)-2(1) = 0

g

X

hence obtain e - +r=0 y=1-cx = let a=0001 c=134 r=031



then you get the equation f(x) = l_j:i-x3 - xl + 031

the initial approximation of the root of the equation is x=-03  5-=root(f(x).x) s=-051992764

A= -1 0993 1

2

1

S

@ /

_2

ey

24 0 1 2

1
v=1-134s vy = 181608837 z=—  z=-188703007
s

Then point A{—0.52002764, 1.81608837, —1.88703007) is the situation equilibrium of this
system

Let  w(f)=x(t) + 05299 w(t)=y(t) — 1.8161 q(t) = z(t) + 1.8870 thus

w(t) = a-(u— 0.5299)-In[(u — 0.5299)-(q - 1.8870)]

V() = [(v + 1.8161) — (u — 0.5299)-(q — 1.8870) + 1.54(u — 0.5299)]-(v + 1.8161)

Pt b

q(t) = [(u - 0.5299)(v + 1.8161) — 0.51(q — 1.8870)]-(q — 1.8870)



Linearization of this system is
w(t) = 0.0099992-u + 0-v + 0.0028082-q

vi(t) = 62237747-u + 1.8162327-v + 0.9623514-q 62237747 18162327 1792

| —3.4269807 0.9999214 (.9623886

00088902 0 0.0028082
M=

q(t) = —3.4269807-u + 0.9999214+ + 0.9623886-g

—0.00337632 + 0.1110676T1
The eigevalue of this matrix is eigenvals(M) = | —0.00337632 — 0.111067671
A 279357335

S0 the situation equilibrium of this system is unstable

I a=00001 c=10 r=01 than of this system has three situation equilibrium

Ix = x3 - xl +01

x=03 E=root(f(x).x) s=041260357 z=-1,-0999_1
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Can view this space curve as parametric surface plot

a=0001 c=10 r=01 &= 000001
™oz TVozie

Ay =0 zt) =0 x(t)-z(f) >0
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The system of differerential equations defines parametric equations for curve in spase
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Find the situation equilibrium of this system

i a a+l

. a-1 a-1

i=r = g=—— Fe=1 r=1then x=1y=035 z=103

1
a—1 a-1
c+r c+r



uf)=xt) -1 v(=y()-05 q=z-05 Alx.yp.zp) — Aqlup.vp.qp)=A1(0.0,0)

a
; u{t) = {u+ 1) st Linearization of this system is
I v+g+1
} + 0.5 u{tj=au—-av-—aq
: ‘{t}_wﬂ}k{t bY D:J
u+ 1)-(v+ 03 (S

I vif)j=05u—-v+q

e A
} q(t) = (q+05)tnf ——— | q(t) = 0.5u — 0.5v — 0.3

\v+qg+ 1;

Find the eigenvalue u of this system

faii s oA Y .
= 7
s e o8 |=mos o wigsvaperst) =
L D5 05 5=}

;) 7 2 T
t-’a”+3a—i+a—1.j . ’a”+3a—i+a—1.i
If = =0

ax — the root =
2 ;. 3 g 2




There is the bifurcation point at a =2/3  If a=0.5 then

4 -a -—a The eigenvalue of this matrix is
M=|-05 -1 1 M| =0
03 035 03 ( .
eigenvals(M) = | —0.745 + 0.656i
L—{I.HE — 0.6561

Hence the situation equilibrium{1, 0.5, 0.5) of this system is stable{forc = 1,r=1)

If a=1 then the situation equilibrium of this system is

2

I=" y= 1 g= O where y=0 is an arbitrary number










Referens . In wikipedia , n the article multiphicative there are defimition of several forms of dervatives .

The anaquadrat dervative [f.?f _ ][h) = [!),?] (F) :
1

The biguadrat derivative [/ ](k) =[[ 07 ] (%) ]* .
I
“[pr1£)]()

The anaharmon derivative [ Df,, |(a) =[Df |(1//a) .

The anageomet derivative D* (1) = 11’11: % _
. 2\ Tz oV ifx20
The quadrat derivative [.-’,?,f ][h) = [f (.f ; )] (h]]‘ . where x? =

The harmonic derivative | Df© |(h) . where 1//f = {

0,.ifx=0

The bigarmon dervative [!)fg ] (@)=1// [.’Jf} (a@) .

E
— L ifx=0

fox i

{x"‘ Cifx=0

-, ifx<0
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