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MpumeHeHne ceob6onHoro MO
ONsi UCcnenoBaHNA NoBeeHUs
HeNIMHEeNHbIX AUHAMUYECKUX CUCTEM

AnekcaHapa UropesHa KoHoOHOBa
Anekcen Bnapucnasosuy Nlopoaunos

Poccus, MockBa, r. 3eneHorpan, HUY MU3T
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Onexmponuxa

Cunepzemuxa

buonozusn



3/18

6 nioHs 2012 .

Henuneinvie
ounamuueckue
cucmemol

CoruanbHble
MOZEIIN

Monenu ynpaieHus
Ka4eCTBOM
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dopmManbHOe onucaHme HeJIMHEUHOMN
ANHaMN4YeCKOM CUCTEMbI

JnHamuka HenMHeNHOM CUCTEeMbI C n NEPEMEHHBIMY Yalle
BCEro ONMCbIBAETCS B BUAE CUCTEMbI OObIKHOBEHHbIX
andppepeHumanbHbix ypasHenun (OY) [ordinary differential
equation (ODE)] 3 n ypaBHEHWIA:

i’l = Fl(:El,l'z,...:L‘n)
(i‘g = Fg(wl,xg,...xn)

Tn = Fnp(z1,20,...20)
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Mogpenb cuctembl MeHe g XXmeHTa Kayectsa (CMK)

PesynbTupytolas cuctemMa ypaBHeHWii:

TRR = —R+ ARS
TSS = —S+ AsRU
wU = (Ue — U) — AySR

roe

R —pes3ynbTaTnUBHOCTb,

S —KayecTBo,

U —ynoBneTBOPEHHOCTb

— 6e3pasMepHble NepeMeHHble,

TR, AR, Ts, As, T, Ue, Ay — NONOXUTENbHBIE NapaMeTpbl.

OrpaHnwnyenne: R, S, U € [0, 1].
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Oco6bbie Toukn Mmogenu CMK

0
0 —Bcerpa asnseTtcs ocoboi Toykon mogenn CMK,
Ue

——
Tz
I

UAsAp — 1
S I i
UAsARr — 1
S =+ AUTSA%% — ocobble Touku npn U, AsARr > 1
1
U= AgApg
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3anyck GNU Octave

$ GNUTERM=wxt

$ octave

GNU Octave, version 3.2.4

Copyright (C) 2009 John W. Eaton and others. This is free software; see
the source code for copying conditions. There is ABSOLUTELY NO WARRANTY;
not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. For
details, type ‘warranty’.

Octave was configured for "i486-pc-linux-gnu".

Additional information about Octave is available at
http://wuw.octave.org.

Please contribute if you find this software useful. For more
information, visit http://www.octave.org/help-wanted.html

Report bugs to <bug@octave.org> (but first, please read
http://wuw.octave.org/bugs.html to learn how to write a helpful report).
For information about changes from previous versions, type ‘news’.

octave:1>
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dyHkumm GNU Octave

BapI/IaHTbI Bbl30Ba.

1 [] = odex (@FUN, SLOT, INIT, [OPT], [PAR1, PAR2,
1D
2 [SOL] = ode* (QFUN, SLOT, INIT, [OPT], [PARI,

PAR2, ...]1)
s [T, Y, [XE, YE, IE]] = odex (@FUN, SLOT, INIT,
[OPT], [PAR1, PAR2, ...]1)
Cnncok goyHKUNiA:

ode23 odebr
ode23d 0de78
ode2r ode78d
ode4b odebda
ode4bd odebdi
odeb4 odebwe

odeb4d odekdi
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3apaHue cuctembl B GNU Octave

1 function xdot=F(t,x);

2 Ue = 0.62;

3 tR = .1;

4 AR = 0.5;

5 tS = 1;

6 tU = .2;

7 AU = 1;

8 AS = 2 / (UexAR);

9

10 xdot=[

11 ( -x(1) + AR*x(2) ) / tR;

12 ( -x(2) + AS*x(1)*x(3) ) / t8;
13 ( Ue - x(3) - AUxx(1)*x(2) ) / tU
14 1;

15 endfunction;
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UucneHHoe pelwueHue cuctembl B GNU Octave

1 [t,x] = ode45(@F,[0 12],[0.5 0.1 0.1]1);
2 plot3(x(:,1), x(:,2), x(:,3) );

3 save sampleo.trj x;

4 print("trj.png");
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3anyck Scilab

$ ~/bin/scilab-5.4.0-alpha-1/bin/scilab

a
@

T
Crpaska

i Mpaeka HaCTpoWKN YnpaeneHvie HCTpyeHTHl

ZE AC00A:s B/ = &0

OBcapeparens Gainas n

x Empessron nepewenm "X
Bof[eoha-tysharersciabr ~ | o

S [ e e

Hazeanue &

Kowcopuwym Scilab (DIGITEO)
[ 88 scilab = AeTopckoe npaso (c) 1989-2011 (INRIA)
3+ AeTopckoe npaso (c) 1989-2007 (ENPC)
> & contrib
b B3 desktop
b Eete
b B modules anyek nporpau:
> B0 3arpysKa MCXOQHOTD OKpyXEHUS
(] ACKNOWLEDGEMENTS,
(1] CHANGES 2.X
(] CHANGES_3.X
[] CHANGES_a.x
] CHANGES_5.0.X
1] CHANGES 51X
[] CHANGES_5.2X
[] CHANGES_5.3X

>

(] RELEASE_NOTES 5,03 |
| RELEASE_NOTES 5.1 KypHan KoMaHa
|| RELEASE_NOTES_5.2.» a8 |
™| RFI FASF NOTES 5.3 11~ 03/05/2012 15:54:18 — ff
| FASE NOTFS 5.3 plot(1:8,1:8);
system_setproperty(jogl.glipanel nohw!);
Yaureisare peruerp (] . - i =

Sl

40572012 1557150
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PYHKUMA ode Scilab

BapuaHThbl Bbi3oBa:

1 y=ode(y0,t0,t,f)
2 [y,w,iw]=ode([type,]ly0,t0,t [,rtol [,atoll],f
[,jacl [,w,iw])

3 [y,rd,w,iw]=ode("root",y0,t0,t [,rtol [,atol]l],f
[,jacl,ng,g [,w,iw])
4 y=ode("discrete",y0,k0,kvect,f)
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3apaHue cuctembl B Scilab

1 Ue = 0.62;

2 tR = .1;

3 AR = 0.5;

4 tS = 1;

5 tU = .2;

6 AU = 1;

7 AS = 2 / (UexAR);

8

9 function xdot=F(t,x);

10 xdot=[

11 ( -x(1) + AR*x(2) ) / tR;

12 ( -x(2) + AS*x(1)*x(3) ) / t8;
13 ( Ue - x(3) - AUxx(1)*x(2) ) / tU
14 1;

15 endfunction;
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YucneHHoe pelwueHne cuctembl B Scilab

x0 = [0.5; 0.1; 0.1];

t0 = 0;

t=t0:0.1:12;

x=ode(x0, t0, t, F);

write(’samples.trj’,x);

param3d(x(1,:), x(2,:), x(3,:), 35, 40, ’ROSQU’ );

o g A W N =
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UmnopTt MmaccusoB KkoopauHat B TikZ/PGF (IATEX)

1 \draw plot[smooth] file
{plots/volterralotka.trj.00};

2 \draw plot[smooth] file
{plots/volterralotka.trj.01};

3 \draw plot[smooth] file
{plots/volterralotka.trj.02};

{.@ = ax — Bxy
y = oxy—y

O
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3anaHue mopgenu Jlotku—BonbTeppa ana
uccnepoBaHusa B Xppaut

YpasHeHust mogenu Bonbteppa—/loTku, onvcbiBamowme
B3aMMOAenCcTBMe OBYX BULOB: TPaBOsAHblE (XepTBbl) — x
N XULWHUKN — y:
{ T = ax— Bxy
y = dzy—y
BxoaHow dpainn Xppaut:

1 # LotkaVolterra.ode

2 X’= axx - b¥x*y
3 y’= d¥x*y - g*y
4 par a=1,b=2,d=3.7,g=1
5 init x=1,y=0.1
6 @ total=200

7 @ xp=x,yp=y,xlo=-2,xhi=5,ylo=-4,yhi=b
8 done
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& Jel ;

ommand

UHTepdenc Xppaut

11:

¥ows ¥

Initialconds
Cont.inue
Hullcline
Dir,field/flouw
Windouwszoam
phAsespace
Kinescope
Graphic stuff
nllmerics

File
Parameters
Erase
Hakewindow
Text,etc

Sing pts
Viewaxes
Hiws t
Restore
3d-params

e, P

I_—'_I:IIEI|

]

[EE]

Integrate the equations

17/18
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Cnacu60 3a BHUMaHue!



