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Generalized Legendre transformation is applied to the third-order equation of
motion of the relativistic spherical top with Pirani constraint.
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> restart:read`var.m`:
> with(Var):with(linalg,vector,crossprod,dotprod,grad):

The Direct and the Inverse Problem of the Calculus of
Variations (Michal.Marvan@decsu.fpf.slu.cz)
Version 1.1 (April 1994) for Maple ver. 5.2.0
> t:=`t`:x:=`x`:y:=`y`:u:=`u`:
> coordinates(t):fields(x1,x2,x3):
> v:=vector(3):w:=vector(3):r:=vector(3):
> x:=vector(3,[x1,x2,x3]):for i to 3 do
> v[i]:=x[i][t]:w[i]:=x[i][t,t]:r[i]:=x[i][t,t,t]:od:
> alias(dp=dotprod):alias(xp=crossprod):
> N:=a->dp(a,a)^(1/2):
> D1:=proc(L)grad(L,v)end:
> D2:=proc(L)grad(L,w)end:
> TD:=proc(a)map(Tdiff,a,t):end:
> P:=proc(L)map(normal,evalm(D1(L)-TD(D2(L))))end:
> s:=vector(3):
> Z:=s-s0*v:
> e1:=vector(3,[1,0,0]):e2:=vector(3,[0,1,0]):
> e3:=vector(3,[0,0,1]):e:=array([e1,e2,e3]):
> p:=xp(w,Z)/(N(Z)^2+N(xp(s,v))^2)^(3/2):
> E:=proc(a)map(normal,evalm(TD(evalm(a))))end:
> Eq:=
> xp(r,Z)/((1+N(v)^2)*(s0^2+N(s)^2)-(s0+dp(s,v))^2)^(3/2)
> -3*(((s0^2+N(s)^2)*dp(w,v)-(s0+dp(s,v))*dp(s,w))/
> ((1+N(v)^2)*(s0^2+N(s)^2)-(s0+dp(s,v))^2)^(5/2))*xp(w,Z):
> p0:=M*v/((s0^2+N(s)^2)^(3/2)*(1+N(v)^2)^(1/2)):
> Eq0:=
> M/(((s0^2+N(s)^2)^(3/2))*(1+N(v)^2)^(3/2))*((1+N(v)^2)*w
> -dp(w,v)*v):
> map(normal,evalm(E(p+p0)-(Eq+Eq0)));
                                  [0, 0, 0]
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> mix:=proc(a,b,c)normal(dotprod(a,crossprod(b,c)))end:
> k:=array(1..3):
> for i to 3 do k[i]:=s-dp(s,e[i])*e[i]:evalm(k[i]):od:
> z:=array(1..3):for i to 3 do
> z[i]:=Z-dp(Z,e[i])*e[i]:evalm(z[i]): od:
> for i to 3 do
> L[i]:=(N(Z)^2+N(xp(s,v))^2)^(-1/2)
> *(s0/(s0^2+N(s)^2))
> *(((s0^2+N(k[i])^2)*evalm(Z)[i]-s[i]*dp(k[i],z[i]))
> /((s0^2+N(k[i])^2)*N(z[i])^2-(dp(k[i],z[i]))^2))
> *(mix(e[i],w,Z))
> od:
> L0:=M*(1+N(v)^2)^(1/2)/(s0^2+N(s)^2)^(3/2):
> for i to 3 do map(normal,evalm(P(-L[i]+L0)-(p+p0))):od;
                                  [0, 0, 0]
                                  [0, 0, 0]
                                  [0, 0, 0]
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The local solvability Cauchy problem for the quasilinear parabolic system with
weak degenerations on the initial hyperplane is established.
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