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> M: a loc. cpt separbl metrizable sp., A:=ocon,
> X = ({Xt}i>05 {Pa taenn ) Hunt proc.on M
> 92U C M: open, 7y :=inf{t > 0| X; €U}
op:=inf{t > 0| X; € B}

o [U(Xt)l{t<7-U}]




3 Key:a multiple Dynkin-Hunt formula

> Ptu(w) «—

> B C M: Borel,

Lo [u(Xe)], Py u(z) =

> M: a loc. cpt separbl metrizable sp., A:=ocon,
> X = ({Xt}i>05 {Pa taenn ) Hunt proc.on M
> 92U C M: open, 7y :=inf{t > 0| X; €U}
op:=inf{t > 0| X; € B}

o [U(Xt)l{t<7-U}]

Thm3 (multiple D-H formula). B

cU, m:= 1,
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3 Key:a multiple Dynkin-Hunt formula

> 92U C M: open, 71y :=inf{t > 0
>B C M: Borel, op:=inf{t >0

> M: a loc. cpt separbl metrizable sp., A:=ocon,
> X = ({Xt}tZOa {Pw}wEMA): Hunt proc. on M

X; U}
X: € B}

> Pou(z) = Ea [u(X0)], PY () = Ea [0(X0) 1 gr<rey]
Thm3 (multiple D-H formula). B C U, 1 := T,
T

Opni=Tn +0p o0, and

Thn+1+— On —|— T O Han-
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> Pru(z) :=Eq[u(Xe)], Py w(z) :=Ea [u(X¢)lit<ry )

Thm3 (multiple D-H formula). B C U, m = v,

Opn:=Tnh +0opol, and 7, 1:=0, + 7Ty 00, .
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— "u > 0 Borel with u|y, g =0, "t >0, "z € M,
Pou(z) = PP w(x) + »  Eo|lio,<t3Piiont(Xon)]-

neN
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> Pru(z) :=Eq[u(Xe)], Py w(z) :=Ea [u(X¢)lit<ry )
Thm3 (multiple D-H formula). B C U, m = v,

Opn:=Tnh +0opol, and 7, 1:=0, + 7Ty 00, .

— "u > 0 Borel with u|y\5 =0, "t >0, "z € M,

Piu(z) = Py uw(@) + > Eo[lio, <ty Pilo,u(Xo,)]-
neN

Prf. With 7 := 0 =: o,

u(X:) = u(Xy)lix,eny

:%:U(Xt)l{xte&mgt«nH}
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=§U(Xt)1{XtEB,an§t<rn+1}
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> Pru(z) :=Eq[u(Xe)], Py w(z) :=Ea [u(X¢)lit<ry )
Thm3 (multiple D-H formula). B C U, m = v,

Opn:=Tnh +0opol, and 7, 1:=0, + 7Ty 00, .

— "u > 0 Borel with u|y\5 =0, "t >0, "z € M,

Piu(z) = Py uw(@) + > Eo[lio, <ty Pilo,u(Xo,)]-
neN

Prf. With 7 := 0 =: o,

u(X:) = u(Xy)lix,eny

:%:U(Xt)l{xte&rngt«nH}
n>0

=§ u(Xt)1lix,eB, opn<t<rnii}
n>0

T3 ~~ strong Markov at time o,,.
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4 Verifying (DU): p-a.e. HK est.< £-q.e. HK est.

> M: a loc. cpt separbl metrizable sp., A :=oop;
> X = ({X:}e>0, {Pr beenmn ) Hunt proc.on M
> [4:a Borel meas.on M, u(cpt) <oo, p(open_y) >0

® Ass. X is u-symm. and its Dirich. form is regular

(DU) "% ¥(t,z) € (0,R°) x (U\ N), YA C U Borel,
a:[Xt ~ Av t < TU] é fAFt(wv y) d.u’(y)



4 Verifying (DU): p-a.e. HK est.< £-q.e. HK est.

> M: a loc. cpt separbl metrizable sp., A :=ooy
> X = ({X:}e>0, {Pr beenmn ) Hunt proc.on M
> [4:a Borel meas.on M, u(cpt) <oo, p(open_y) >0
® Ass. X is u-symm. and its Dirich. form is regular

> 1 C (0,00):0pen interv., J C I:countbl, dense
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> X = ({X:}e>0, {Pr beenmn ) Hunt proc.on M
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4 Verifying (DU): p-a.e. HK est.< £-q.e. HK est.

> M: a loc. cpt separbl metrizable sp., A :=ocoy,
> X = ({X:}e>0, {Pr beenmn ) Hunt proc.on M
> [4:a Borel meas.on M, u(cpt) <oo, p(open_y) >0
® Ass. X is u-symm. and its Dirich. form is regular
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(t,x,y)EK



10/10
> I C (0,00):0pen interv., J C I:countbl, dense

>U,V,W C M: openg
>H=H;(x,y):IxV xW — [0, c0) upper semicont.,

VK CI XV X W cpt, sup Hi(xz,y) < oo
(t,x,y)eK

Thm2 (cf. Barlow-Bass-Chen-Kassmann ’09). ‘(1) <~ (2)‘I
(1) “t € J, Yw € L*(M, p) with w > 0 p-a.e.,
P (wlw)(x) < |y Hi(z,y)w(y)du(y) p-a.e.x €V,
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> I C (0,00): open interv., J C I:countbl, dense

>U,V, W C M: openig
> H=H;(x,y): I XV XW — [0, c0) upper semicont.,

VK CI XV xW cpt, sup Hi(x,y) < oo
(taway)EK

Thm2 (cf. Barlow-Bass-Chen-Kassmann '09). ‘(1) < (2)‘I
(1) Vt € J, Yw € L*(M, p) with w > 0 p-a.e.,
’Pfj(wlw)(m) SfWHt(a:,y)w(y)du(y) p-a.e.xeV.

(2) ?IN C M: Borel, properly exceptional for X,
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> I C (0,00): open interv., J C I:countbl, dense

>U,V, W C M: openig
> H=H;(x,y): I XV XW — [0, c0) upper semicont.,

VK CI XV xW cpt, sup Hi(x,y) < oo
(taway)EK

Thm2 (cf. Barlow-Bass-Chen-Kassmann '09). ‘(1) < (2)‘I
(1) Vt € J, Yw € L*(M, p) with w > 0 p-a.e.,
’Pfj(wlw)(m) SfWHt(a:,y)w(y)du(y) p-a.e.xeV.

(2) " NC M:Borel, u(N) =0, "z € M\ N, Pz [6n =oc0] =1,
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> I C (0,00): open interv., J C I:countbl, dense

>U,V, W C M: openig
> H=H;(x,y): I XV XW — [0, c0) upper semicont.,

VK CI XV xW cpt, sup Hi(x,y) < oo
(taway)EK

Thm2 (cf. Barlow-Bass-Chen-Kassmann '09). ‘(1) < (2)‘I
(1) Vt € J, Yw € L*(M, p) with w > 0 p-a.e.,
’Pfj(wlw)(m) SfWHt(m,y)w(y)du(y) p-a.e.xeV.

(2) " NC M:Borel, u(N) =0, "z € M\ N, Pz [6n =oc0] =1,
H>"p":IxV xW — [0, ) Borel,



_ 10/10
> I C (0,00): open interv., J C I:countbl, dense

>U,V, W C M: openig
> H=H;(x,y): I XV XW — [0, c0) upper semicont.,

VK CI XV xW cpt, sup Hi(x,y) < oo
(taway)EK

Thm2 (cf. Barlow-Bass-Chen-Kassmann '09). |(1) <= (2) !
(1) Vt € J, Yw € L*(M, p) with w > 0 p-a.e.,

P (wiw)(x) < [, He(z,y)w(y)dp(y) pH-a.e.z V.
(2) " NC M:Borel, u(N) =0, "z € M\ N, Pz [6n =oc0] =1,
H>p":IxV XW —[0,00)Borel, "teI, "z V\N,
YAC W Borel, P,[X, €A, t<TU] =/, pt (z,y) du(y).




