Dinaminés sistemos

{_f=x+%
vy =4x—2y.

analizé ir fazinis portretas (normuotame krypciy lauke).

syms x(t) y(t) t
[x,y]=meshgrid(-10:0.5:10,-10:0.5:10);
dy=4*x-2*y;

dx=x+y;

dyu = dy./sqrt(dx.”2+dy.”2);

dxu = dx./sqrt(dx.”2+dy.”2);
quiver(x,y,dxu,dyu)
xmin=x(1)-(x(1)-x(2))/2;
xmax=x(end)+(x(1)-x(2))/2;
ymin=y(1)-(y(1)-y(2))/2;
ymax=y(end)+(y(1)-y(2))/2;

axis([xmin xmax ymin ymax]);

hold on;

axis square; xlabel('x'), ylabel('y")
title('Dinaminés sistemos krypciy laukas')

clear all;

syms x(t) y(t) t
DL=[diff(x,t)==x+y,diff(y,t)==4%x-2*%y];
sal=[x(0)==2,y(0)==-3];
[xspr,yspr]=dsolve(DL,sal)

e2t+ 6—31
ezz _46—31

Xspr

yspr

fplot(xspr,yspr, 'b")

hold on;
sall=[x(0)==-1,y(0)==-8];
[xspril,ysprl]=dsolve(DL,sall)

xsprl =
Te3' 126
5 5
ysprl =
_12¢e%"_28e7?!

5 S

fplot(xsprl,ysprl, 'b")

hold on;
sal2=[x(0)==-1,y(0)==8];
[xspr2,yspr2]=dsolve(DL,sal2)

Xspr2 =



4e*t Qg3

5 5
yspr2 =
42t | 36e3!
+
5 5

fplot(xspr2,yspr2,'b")

hold on;
sal3=[x(0)==-3,y(0)==-1];
[xspr3,yspr3]=dsolve(DL,sal3)

xspr3 =
_13e?" _2e73!
5 5
yspr3 =
ge2! 13
5 5

fplot(xspr3,yspr3, ‘'b")
hold on;

sald=[x(0)==1,y(0)==-4];
[xspr4,yspr4]=dsolve(DL,sal4d)

xsprd = e 3!
ysprd = —4e3!

fplot(xsprd,yspra, 'g")
hold off;
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Dinaminés sistemos

{_f=x+%
vy =4x—2y.

analizé ir fazinis portretas (nenormuotame krypc€iy lauke). Juodai pazymeta stabilioji aSis, o zaliai —
nestabilioji.

syms x(t) y(t) t
[x,y]=meshgrid(-10:0.5:10,-10:0.5:10);
dy=4*x-2*y;

dx=x+y;

quiver(x,y,dx,dy)
xmin=x(1)-(x(1)-x(2))/2;
xmax=x(end)+(x(1)-x(2))/2;
ymin=y(1)-(y(1)-y(2))/2;
ymax=y(end)+(y(1)-y(2))/2;

axis([xmin xmax ymin ymax]);

hold on;

axis square; xlabel('x'), ylabel('y")
title('Dinaminés sistemos krypciy laukas')

clear all;

syms x(t) y(t) t
DL=[diff(x,t)==x+y,diff(y,t)==4*%x-2*%y];
sal=[x(0)==2,y(0)==-3];
[xspr,yspr]=dsolve(DL,sal)

xspr = e2t+e—31

yspr = e*f— 43!

fplot(xspr,yspr, 'r")

hold on;
sall=[x(0)==-1,y(0)==-8];
[xspril,ysprl]=dsolve(DL,sall)

xsprl =
Te3' 126
5 5
ysprl =
_ 12" _28e7%

5 S

fplot(xsprl,ysprl, 'r'")

hold on;
sal2=[x(0)==-1,y(0)==8];
[xspr2,yspr2]=dsolve(DL,sal2)

Xspr2 =



4e*t Qg3

5 5
yspr2 =
42t | 36e3!
+
5 5

fplot(xspr2,yspr2, 'r'")

hold on;
sal3=[x(0)==-3,y(0)==-1];
[xspr3,yspr3]=dsolve(DL,sal3)

xspr3 =
_13e?" _2e73!
5 5
yspr3 =
ge2! 13
5 5

fplot(xspr3,yspr3, 'r')

hold on;
sald=[x(0)==1,y(0)==-4];
[xspr4,yspr4]=dsolve(DL,sal4d)
xsprd = e 3!

ysprd = —4e3!

fplot(xspra,yspr4, 'black")
hold on;
sal5=[x(0)==-1,y(0)==4];
[xspr5,yspr5]=dsolve(DL,sal5)

Xsprs 31

—C
yspr5 = 4e737

fplot(xspr5,yspr5, "black")
hold on;
%text(-1,4,'v")
plot(-1,4, " 'kv")
hold on;
plot(1,-4,"'k™")
hold on;
plot(-1,8, 'kv")
hold on;
plot(-1,-8,"'k"")
hold on;
plot(-3,-1,"'kv")
hold on;
plot(2,-3,'k"")
hold on;
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dsolve(DL,sal6)

dsolve(DL,sal?7)

=='1Jy(@)

[x(0)==1,y(0)==1]
[xspr6,yspré]
eZt
—e2t

xspré = 2’
yspré
[xspr7,yspr7]
xspr7 = —e?!

yspr7
fplot(xspr7,yspr7,'g')

fplot(xspré,yspr6, 'g")
hold off

hold on
sal7=[x(0)

salé
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