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Set %Lveol Calevlus
c )Rm
J ¢ CLOS&O‘ ’ smooth bounalaﬂi
Vx: R —
. \/b(X) is the Lounolaz;z oP V(x)

. Q\f g(x,i) e ;5\\4“)2

m
Ny g = Gy —> R is the ovtuard wnit novmal vector
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'ntﬂinsic Der'ivq‘t‘iv& ¥(x,j) : g\\/ -
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0 L) Lim 2000V - Ple)

>0 €

DX” PLa%S a role in Ltb's {,emmal.

DXV(X:;L) = Dx(;[/)

o V1) 2 % (Y )

rjelx,}) = j:_l
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:F/un cla menta L Theorem
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Exam')ale 'f Exam?l«e Q'

V(x) = at) +D Vi = Blaw,Rix)

//; Dx\\/(xfj,) =N nT'V, a(x) va = nnTVx a + N KZR

Example 3

\A(x) = {[1-*)(&05 (1« +m9)] (cos @,sin0) :\V/QY

— continvovs
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— Ny iIs Not continvous
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T S T}: \/-c—_"—gxx\\/JrKf-!—?:{(f,x,j,a)
ﬂ ¢ B a‘f}; " D£ =

O

V(‘t’,x,y) é@/\/ ano‘ \\/(77 x) = j(x)

MOl LN ’_l’leoim

(L) Suﬂbose \\/é Ctl-ﬂgﬂ \\/ is q cLass'uco'L SoLu-l:ion o? ’ff’J’B

(it) guﬂoose V< Chl is a cLassicaL solvtion o HTB. T hen \\/= U .

(LL’) T:ur’flﬂer'mor’e, ie there exists or-biqu a

[* amo, ﬁ*, then

127 uvments _

x, 0¥ #,x,0¢% P
jqor' an} }évb(t,x), J ofﬂmo\[, o* : j= %t/ 400‘ X é\%(")(s)
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Movini Scalavization: gi.van A, choose gx SoLvin} 5;7’ }\'j/- Bj« vewi?ﬂcdfio")

* ¥
construct o, X*, Y and since Yy €V, (#X), ¥ is optimal fow nlt, X3, %),

Mean-\/aﬂ;ance : |n‘b~oa'uce W(%'%*)’ (44, 42'541) and \\7“')() - {Wﬂ«)‘ V}GV&M)}

ﬂen ;[és‘g/Pt,x)le %) = \V(t) };(, A'y, whic L is Lmecuvl Tl\en olétnamuc mean- var'ian ce.

\/‘t = 6550(50 {E[ X_: ’j:;] — /\(‘l'ile:o,t]) \/GV(X;'T;)} Is time- consistent.
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¢Sei' \/alues & ge-l: ﬁam:[-tonian GF—%

e g (XT) fL )i - (7 18,

L\i(fx Z, d ﬁ(txa +ZL(+xa

QLOLQL £0CGL
(T‘(‘L’,X, z\() 2 Ti (‘L’,X, (2-‘;/ “i)) l':(tlxlzla) 2 lji(‘tﬂ(/Z,(a‘.‘.,o!i))

\\/ t, X) gT(t,x &* \V/o(*é E(t- x) ? ”—’(t,x,z): g; (f,x,z, &‘*) - VY a*c E(t,x,z)}

. Assvmr-l: ioN : "—I (4, x2) non—empt}g continvovs
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ge_):emloal,ii

_D.Q.{Q H LS L "SCPel"aLLe : lH (f,x,Z) =cl {Hn“”‘") : V"} where Hn measvr-able in (t,x), L- Lirsc‘nitz in Z.

Theorem \/(f/ X) = cli yhf : 1 € 7,‘;

T T
%i,x,I,L _ j/t( >(_"t'/>‘) . J:Hr,i(ﬂlx.t,x’zi,y,I,a)JV_j:zi,,,—:,-. IB.

H (e, 2) = H Uena, )

2] Bixing Qiao and Jianteng Zhang, Set Values of Dynamic Nonzero Sum Games and Set Val-

ued Hamiltonians, arXiv preprint arXiv:2408.09047 [math.OC], 2024. Available at https:
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le sup T[D{\/(.) + h(.,:),\v,a)+il-+f(9,,v)_)(f’(,)]“’x’j) -0
OICE( 9\/4-
) l;eal“&m

(0) Suppose VEC™ Then V is o clussical soltion o PDE

(W) gufvfo.se ) € C'"* and is a classical solvtion to PDETL\M V=V.

(iil) Tur"‘tLgﬂmoﬂe, i? 'tl\cr'e exists I*(i’,x,}) c E( ,ng-f c*) an of-timal. aﬂgument,

then O(r-?I*(f,Xf,T') and X#"I:*G\A(h)(f). Mor'eovcr’, n(t,)(f,T:) is aLSOLu'leL;L continvous.
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g;eome{'m' C PI"OPer"i:ieS

’ﬂ\e,or'em \\/(t,x) s d coquct, conveX Set.

’ )IBO"’em Fix Iaio and take ang, Subspace S o? RN.ﬂen,

{y’ - yt° ié\\/f,x)}c S {JQ g (' Z): VIé"J}C S At dP-as.

Cor'ouar’j Lﬁ 'Hlere exists (to,x.)eff,TJ c.t.

convex hulL og lH(i.,x.,Z) kas nm-emrt} interior Vz,
'”\en V(t,x) llas aLsa nan—emrt’} interior.
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gi.mple. Ball © N-2,A-lofl, b0, 4:0, flaa) = (dlee) s, o)

H(tx2) - H =§ h(a*) : Va'e €5 - B, (%, %)

Vi - el {E[fufols] =\/Ie7t3

De‘l?eF’MiﬂiSfic - bla a2) = (a'(2a2-4),0) - 1?(0.*,«1) , 40 x?) = (o, I1x1*)

X, + onvex./
X: X+§L(°(,:)alw , X;X) fﬁ(o(,., not €

T ) = § a0, T = (X = (0 # T o)
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