[f]—Numerical and Symbolic Inverse Laplace Transform

[FE—Maxima Laplace

Initial value problem [wl (‘)2]:[ -2 2]
2 . -1 1 x(0) x'(0)
d d ic:=
2X(t]=a)1.x(t)+a)2.d_ty(t) 1 _1] v (0) y' (0)
dt
ode :=
E 2 q fne | % X [ d-domain s-domain |
——y(t)=0;, y(t)-0, ——x(t) Tly vy
2 dt
dt
Symbolic Solver call |ODE := LapOde (ode , ic, fnc, t, s)l

Laplace transform of the ode

— —1+s-(1+s-X(s))=-2-(1-5-Y(s)+X(5s))
1 [1+s(-1+5-Y(s))=-2-(14+s-X(s)+7Y(s))

Freg-domain solution, used in numerical solution

_(—1+s)-s2+2-(1+4-s)

X(s)=

S4+4 [1+2 52]
ODE2:<

2
—1+4s)-s " +2:(-3+2-5s)

Y(s)=(

s4+4‘[1—|—2~s2]

Time-domain solution: Maxima can't find a symbolic solution. Nor Wolfram alpha:

https://www.wolframalpha.com/input/?2i=s0lve+x%27%27%3D-2*x%2B2*y%27+,+y%$27%27%3D-2*y-2*x%27, +x ((

Plots: numerical solutions [ti te N]::[ 0 4 20]

Assign[ODE2]
xo0:=TILap (X (s), ti, te, N)
x (t):=cinterp(xo, t)
yo:=TILap (Y (s), ti, te, N)
v (t):=cinterp(yo, t)




Using RK solver

X"=a)1-x—|—a)2-y’ b'e U3 .
ode = — o o y
_y —(‘)1 y (‘)2 X U= ’ dU U4 U4
X —_—=
v dt iy D(t,U):: 0. .U 40..U
g 171 2 "4
(‘)J'Uz_mz'U

Plot: compare numerical laplace invert (points) with RK solver (lines)

IC:=stack (col (ic, 1), col (ic, 2))

xy :=Rkadapt (IC, ti, te, 100, D (t, U))

tt:=col (xv, 1)

XX:Zaugment(tt,col(Xy,2)) 09

x (t):=cinterp (xx, t)

yylzaugment(tt, col(Xy, 3)) 0

y (t):=cinterp (yy, t)
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