Why UnAlg with DE handout rewsited PREVIEW !
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L Visualizing eigendirections with a phaseplot

[ > with(DEtools) : with(LinearAlgebra) :
EThe 2x2 matrix of coefficients A of the rhs of the vector differential equation x ' = A X is:
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> 4= ;' (1), x2'(t)y =AxI(2), x2(t o
o [ &0, X210 =ALL(0), x2(2) ~ Note: ['% [ﬂ= [ﬂ
a=|’ | (PAE]= m*[ﬂ
10
D(x1)(2) _ x2(t) )
D(x2)(¢) xI(t)
EF or dsolve and DEplot, we need the system of scalar equations:
> degs = x1'(t)=x2(t),x2'(¢t) =x1(¢)
degs = D(x1)(t)=x2(t), D(x2)(¢t) =x1(¢) (2)

We can then look at the phaseplot of this differential equation in the x1-x2 plane, like the directionfield tangent
line plot for a general first order equation in the z-x plane, but now with an arrowhead to indicate the direction
as well as the slope.

L [The dirgrid option enables us to change the default 20x20 gridpoint field of arrows if we wish.]

> DEplot([degs), [x1(t), x2(1)], 1=0..1,x] =—2 .2, x2=2.2, dirgrid = [17,17])
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 Notice that there are two solution curves (which connect up the arrows) where the arrows line up along a
straight line through the origin (linear subspace). One can measure their approximate slopes by clicking on the




