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3．图形可以参见书中例5.1.5的maple程序 

  （1） , 零解渐近稳定 2cxy =

> restart:with(DEtools): 
ODE1 :=[diff(x(t),t)=-x(t), diff(y(t),t)=-2*y(t)]; 
DEplot( ODE1, [x(t),y(t)],t=-10..10, 
[[x(0)=0,y(0)=5],[x(0)=0,y(0)=-5],  
[x(0)=5,y(0)=2],[x(0)=5,y(0)=5],[x(0)=5,y(0)=-2],[x(0)=5,
y(0)=-5], 
[x(0)=-5,y(0)=2],[x(0)=-5,y(0)=5],[x(0)=-5,y(0)=-2],[x(0)
=-5,y(0)=-5]], 
 x=-5..5,y=-5..5,stepsize=0.05, dirgrid=[21,21], 
 color=red, linecolor=blue,axes=BOXED, 
 title="Phase portrait of the Linear System", 
arrows=SLIM); 
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   (2)  , 零解不稳定 42 xcy +=

restart:with(DEtools): a:=1: 
ODE1 :=[diff(x(t),t)=-y(t), diff(y(t),t)=-2*x(t)^3]; 
DEplot( ODE1, [x(t),y(t)],t=-100..100, 
[[x(0)=0,y(0)=a/2],[x(0)=0,y(0)=-a/2], 
[x(0)=a/2,y(0)=0],[x(0)=-a/2,y(0)=0], 
[x(0)=a,y(0)=a],[x(0)=a,y(0)=-a], 
[x(0)=-a,y(0)=a],[x(0)=-a,y(0)=-a]], 
 x=-a..a,y=-a..a,stepsize=0.05, dirgrid=[21,21], 
 color=red, linecolor=blue,axes=BOXED, 
 title="Phase portrait of the Linear System", 
arrows=SLIM); 
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（3） , 零解不稳定 2/2 4

1 xcey −=

restart:with(DEtools): a:=1: 
ODE1 :=[diff(x(t),t)=y(t), diff(y(t),t)=x(t)^3*(1+y(t)^2)]; 
DEplot( ODE1, [x(t),y(t)],t=-100..100, 
[[x(0)=0,y(0)=a/8],[x(0)=0,y(0)=-a/8], 
[x(0)=a/8,y(0)=0],[x(0)=-a/8,y(0)=0], 
[x(0)=a,y(0)=a],[x(0)=a,y(0)=-a], 
[x(0)=-a,y(0)=a],[x(0)=-a,y(0)=-a]], 
 x=-a..a,y=-a..a,stepsize=0.05, dirgrid=[21,21], 
 color=red, linecolor=blue,axes=BOXED, 
 title="Phase portrait of the Nonlinear System", 
arrows=SLIM); 
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（4） , 零解稳定 xcy cos2 +=

 restart:with(DEtools): a:=1: 
ODE1 :=[diff(x(t),t)=y(t), diff(y(t),t)=-sin(x(t))]; 
DEplot( ODE1, [x(t),y(t)],t=-100..100, 
[[x(0)=0,y(0)=a/8],[x(0)=0,y(0)=-a/2], 
[x(0)=0.8*a,y(0)=0],[x(0)=a,y(0)=0]], 
 x=-a..a,y=-a..a,stepsize=0.05, dirgrid=[21,21], 
 color=red, linecolor=blue,axes=BOXED, 
 title="Phase portrait of the Nonlinear System", 
arrows=SLIM); 
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找到该系统对应的直角坐标方程，利用Maple画图。  
注： 实际的轨线是有许多闭曲线和不闭曲线。 
 
restart:with(DEtools): a:=1/100: 
ODE1 :=[diff(x(t),t)=-y(t)+x(t)*sqrt(x(t)^2+y(t)^2)*sin(1
/sqrt(x(t)^2+y(t)^2)), 
diff(y(t),t)=x(t)+y(t)*sqrt(x(t)^2+y(t)^2)*sin(1/sqrt(x(t
)^2+y(t)^2))]; 
DEplot( ODE1, [x(t),y(t)],t=-100..100, 
[[x(0)=0,y(0)=a/15],[x(0)=0,y(0)=a/2], 
[x(0)=0,y(0)=a/5],[x(0)=a,y(0)=0]], 
 x=-a..a,y=-a..a,stepsize=0.05, dirgrid=[21,21], 
 color=red, linecolor=blue,axes=BOXED, 
 title="Phase portrait of the Nonlinear System", 
arrows=SLIM); 
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