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Filippov differential inclusion

x' = fHx), if xemtB
x' = f&(x), if x¢B
x'e K[fl(x). xeR?
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Filippov differential inclusion

x' = fHx), if xemtB Equation of sliding motion:  s'=G{s). seR!
x' = fX(x), if x¢B G(sp)~0and G'(s;)<0 — asymptotic stability of x,
x'e K[fl(x). xeR- G(sp)~0and G'(s;)=0 = nonsmooth bifurcation from x;,
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Moreau differential inclusion

x' = fAx), if xemtB = fH(x), if xeintB
x' = fR(x), if x¢B x'e =Nz(x) +fHx), if xeéB
x'e K[fl(x). xeR? Moreau differential inclusion
Filippov differential inclusion or Moreau sweeping process
Most general form:
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Construction of the solution
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xisa solunonlﬁ
x(t)=v()+ J.f( r.x(7))dr
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Construction of the solution

x'e =Nz(x) +f.  wheref = const x'e =Ny, o(x)+ f(t.x)
x(t) =v(t)+(t—1,)f x 1s a solution iff
V(1) € =Nz s (v(2)) x(t) = v(t) + j f(r.x(T))dr
A=W v e-N @) AS@
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Results

x'e =Nz(x) +f.  wheref = const
x() =v()+(—1,)f [
V(1) €Ny, (D))
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Results

x"e —=Nz(x) + f(x), L(s) parameterizes 6B
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f(s,)=0 = s, isinvisible equilibrium

Statementl: f(s,)=0. f'(s,)=0 = /C‘a?t)
invisible equilibrium persists under perturbations x(t,)
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Results

x"e —=Nz(x) +f(x), L(s) parameterizes 6B
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f(s)={ f(L(s))l .,

f(s,)=0 = s, isinvisible equilibrium
Statementl:f(s)) =1, f’(sc,) = =
invisible equilibrium persists under perturbatons x(to)

x'e =Np(x) +f(x) + egltx),
where g is T-periodic in time
Statement2: f(s,)=0. f'(s,) =0 =

for all |¢| sufficiently small the T-periodic
sweeping process admits a T-periodic

solution that converges to L(s,) when

€ approaches zero. /




