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I. (Comp.Unins. #1) U, v: ->Lip bold, mesp. sub-

and superedof

(E) 4+
+H(D(n) +f(xit) =0 in r =1R" xJ0,TT,

cinErineite
p.1 By contralictI(xosto), 5x0:

Misexi-ute
/ frell, y =5, 520.

p.2 I(5,5, F, 5) mox point of E
*
olfecola a 2,, 3

ICE, I,5,5) -1 > 0

Sp3. Estimates atMAX pt. :

I(k,x, F,51 +I)5,5,5,5) 2I(z,j,7,5) =

4,51- VE,El =2) -+415,5) -5,5)-2e(5)
-25 ux,-v15,5) - E-IE-I5 -15)



-2. =>>

1 -5+15 =u(Eil-n15,5) +rCF, Il-vIE, I)
I

4,veli

(e +4 =2102 +5) *2(1 - 51 +(E - 51)

+(Ee-2

=*-5182 (51

=>> 12-71, IF- 51 -> 0 e ->0+

Ex 1

4
-

I =0 =n (5,0)-v15,5)<Stepsup.
In it sono

VI, 01-115,5) -0 by reLin $CS)

contediction because u(, FI-V15,e(5,g, F,j)-
>u

Le supp i =0...ahdogons... Ah

Step.? O C 7,5 = T use (E) +hmme oftestact.

Freeze y
=5, s=I ifi =Fa F =T.

4,51=IER+1 +ex +t -c

m-y has a nox at(E,F).. 4x4 =8+ DR(x
4
==5 +3 Ec*

Freez x==, t =5: 412,11=-EIR-IEC-T
- + 4 has a net of5,5= V- hase MIA

of y,5.



44:E3-sDty), 4 =E - 4

Sp6. U,r sub-superse of(E) =>

2+y +H)e()) +f,I) =0

E-y +H)=5,41z)) +f(z,5)
0x2y =f(x,t) +f(5,i) +H(P) -3D1(5) - HP, +Dece

NB (S) => IPa1 =(E5 = 82, ID11 = 2

k =B10,82 +2), HEUCCK) -Emoobles of antity WH
in K. => use (81

<2x =wf(f) +wy(s10e)=) - be(511)
-

54

Choses,small a get a contraddiction.M

Rub. HW:refine the prof so that ithold he

Uf +(DuR+V(x
=

0 2=c(NY.

-

Back to topf-Laxfamil

4
++H(D +h)

=0 in

(P1 I 2(x,o =f(x) in N

I convex & superlinea,gELip("L.



consilany-I as above, g absobonded.The

F0 <T < + 0 4pH=Hopf-cx famle is the

UNIOVEVISC. Solution ofKP/ in Lip (i) 11°(i).

Proof Use CompanisoPinc. 1 with f=0. Must
-

check 18 (14 + +FTC0 h isbonded

in RYXT0,TIEI. Recall

In (it)-g(x)Ct <cT =14Hl*cT+
↓(,5) -.

comp. Pine -unighebess. B

..-

More on Comparison Principles fa evolutive equations.
Many possible veniaits for general H5.

(H3) 24+ HPx2,x)
=

0.

Assumptions. I wmoolus, M I0.:

(RH) (H(P,X)-H(P.2)) =w((-y(1+(p1)
4 x, g, P, 9

(LipH) (H(0,1)-H(9,111 -> M1P-91

Thm (Comp. Pins#2): I:"X-Rsetg. (RH) (LipH),
n, v =BUc(-) r=i =30. I, leep. sus a supesol.

bondesuncont



of(3):- 1, u(x,0) = vC1,0) x=uEV in t

PI See Thun 1 p.547 in [Ev).

Jolea ofpf. came as come. Minc. #1 with zchaites.

Se instand of (s) prove
(S1) (F - 5 (H7-51= cE

(92) -Wa((s) +w-k(s

StepCan be dove with (SL)(S2) because H sets.

(RH)KipH). .... Details....HW. B

-ne

INTRODUCTION TO(DETERMISTIC) OPTIMAL CONTROL
CONTROL SYSTEM.

(S) E
y() =f(8,1),x(e)) ext =initive fine

A
cotal th

y(t)=
intieste y() =cement state attine,

21e1= coctal etFine s

f:R" xA -M continuous. Atop. Shace, often ARM
compact

HYPOTHESEI (as in [Er..], more genere in [BCD]).

If(X, a) 1 =M FER", KaGA

I (f(x,a) -f(z,a)) k- z) FAZER" FeCA.

Fix RATs+ 20 T =find time on thorito.



KNOWN FACTS OL ODES.

F a:[t,T] - A cout. E unique c'rolof (SI

in [t,T]., y(1): =yx(1): =7x;4,t).
dosousn:

(E1) (yx(1;2,t) - x) =M(e -+)
41 - t)

(E2) 14x4;4,5) -72(9; x,t)) - e 1x -z).

Det. Omissible controls COPEN COO. Controls).

&= =)2:[0,T]+Ameamable).

Rell. (SI with 2EC is EQUIVALENTto

y()
=x +(f(y(t),(z))de F- -.

Fun Th. 22. (e)=flyses, 21es)
Es

IfFa 2ed, 0St. GENERALKED Sec. of1S)

Con TRASECTORYof (SI) is y:[t,T] -IR" ABSociTCONr. K

S.t.
y(u)

=x +(f(y(x),()) de Wee [t,T].

N.B. If at isa is cout, then F.T.C. -

7 :(51 =f(3151, 6151), but at points ofdisactity of

21 I may be disput.

- 21.9gets
it I in is I

I -(2) y(t).



them. Under the standing ess. ono Facch IUNQUE

GENERAL SOLof (S) det. [4,T]. y10)
=410,4,HK

it satisfies:

(E2) (2x(s;a,t) - x) =M(1-+)
L(s-t)

CE2) 12x;4,t) - 224; 2, 4/2e (x - z).

$y is lip in s *

If. Very similar to the an 2EC, tee sec. II.5[BCDJ. B

HN eary) move itfor picewise art. 2. ⑤

--

FINITE HORIZON COST FUNKTIONAL

Data: eIYAtRR, fiR"tR, Tsoletine
3(x,+, 21) =Selgus, ax)(d +g(y(t))
e

running cost.
I terminal cost.

whes yes40;x,+)
GOAL:MINIMITEJ(X,0,211) over CCIER.

&t 2,8 E0 Bolze problem

ife =0 Magepb., ifg=0 Lagange pb.

NB.. Connection Gtc. ofVac.:3 =SHys) glet) de
it is an out.out. pbwith y() = C(8) A =l"

"CoV -> Opt. Conte."



Ruck Bolza pb. can be reduced to Mayer (C=0) by
adding In + 1 :int(Z,the State variable E

1
yn+(t)

=0

=>2n)=Sesyces, ald

ministe de +g(8)) is equivalentto

mini (In+,t) +g(815)) whichis a Maya pb.

We will make some proate with e =0.


