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Lecture 10, Feb. 9



Demon:
· Im.18 (4) inj(y, n)

sit. (SE) - 1y=u in3
y
=0mdr

and noHad <Lr)

has a solutionis slnd =>

I am out statessatisfying SSE),
and adj. Fsatifying

(ME) - 1p =y(y - ya) in 22
T = 0 ondr

and

(VI) (F+5w,u -z),=0 VuePad

mineis and diffe. =>

f(x) - f(x) =f(i)(u - i)



#cosi-giz
· Lagrangian fly, 4,2) can be und
to drive optimiditynytim

· box contrant

n=2u =(3(2))3.(x) =u(X) = 5;(x)a.sn
23

with30, 3.7 (0(2), 3,(7 =3,5)
a.1,

· Lemma 16
-

(VI)(=>(f(x) +yi())(3 - a(x))
=0

* It [3.(x), 5,(x7] a.s.m2



Corollay?) T -> n beoptical
-

=> (1) or (2) isratified

(1) emin (P(x) -yi(x))30!3
3t(3.(x),2,(x)]

=(F(x) +yu(x))i(x)

sweah sein, from zile |

(i) min (p(x)3+13')
2 +(3.(x),3,(x)]

=P(x)w(x) +fi(x)=
I strong win, Principh)

#:(1)

(2) let 5he was to

secureis
g(?)



=>g'(5)(2 - 5) =0vz +23(7,3,5)]

==> (x() +55)(3 -5) = 0

faz =h(x) a(x)su.to (CM)

-bangi 3.5, ifpastaK) > O

32,(),ij- <U

-[3.(5),3,()]if =
=0

Ramals:
-

Avame 8 = 0
and P(x) #0 a...i2

then a (x) =33
if f(x) > 8

3, i f(x) <j

This means, out control taken values only
on the boundary of 1, thisis called

bang-bang conted.



Now, let5-8 and convibr

Corolling 21(2).

I =u(x) =argniV.3)
3-(3.(x),5,(x)] g(j)

Let bs un controidW3 -z
sin of g I t
⑮i5 j

ifi -[3003,(x)]

then 5 =5 = - Ep
if5 <3,(x) then 5 =

30(x)

if5 - 3,(x) the 5
=5,(X)

#en23:
i =hBbewul.to((P1)

i(x) =( - EP(x)
[3.(x),5,(x)]



where ? :IR -1R, X> nin5b, more 59,53)[a,b]

↑prictionoperator onto (a,b]

Now, we consider the boundary
contralproblem

(12) min E (y-Yadx+ESex

St. (SF) - 1 y
=0 in 2S - a=f(y -w)andr

w =Wal ( (
"

(Gr)

decals that(SE) inmeal form is given

as (0y.54dx +h(yydx =0509dx
2 2t &R

- Vge+1'(a)
a,(y,y)



Proceed an in dealing with(CP)

(i) (M => for among co-Wad<L30M)

there isunique I AH'sal SO. to (SE)

=>2: 5 +Y(0), ("(82) -> H'(r)

and30operala

S: Ez06,('(r) +(Y(r)

(2) Owove that(42) has a unique

1) Toseed, analogue to the

Proof for (CP1)

(3) Oroue F- diffe. of sol.g. W +> y(W)

(4) The Lagrangian to drive (AE)

and (VI).



G(Y,p,w) =E(( -ya(dx +8fsdx=Joyoe

- P(ypdx +b(wpdx
(i) device(AI) by computing

2(7,p,z)h =0 =>

0=) (T-Yd)hdx-oh.pdxfShrd e

=((j -yp)4dx +(hapdx - (hdx-Shedx
M

A Gr

=a+14)hdx- j(8 +3p]hdx
=0 02-

= 0 WheH'(r)

for heH's(r) we at

=> - Ap =y -

yd or

(AI) 3 - =1p on &R



(ii) derive (I)

2u(y,p,w)(w- z) =0

G(Y,p,w) =E(( -ya(dx +8fsdx=Joyoe

- P(ypdx +b(wpdx

2u(y,,y,z)(w -w) =0)5(w -z)dx
r

+B)P(w - zhdx

=(VI) (Ez +Bp)(w -w(dx = 0

WWE Wad

Theorem 24: ot Wal <L"(r) isnot to
-

((P2)(

C) isolve (SE)
(2) Pvalue (AE)



(3) (VI) isratified

Now, conside loss count raintsfor

(CP2)

W=5wzLY(0r) 3(x) =w(x)23,(x),a.e.mar
a before, we can localesthe (VI)

and we obtain

3,5),if(x +55 - 0
5= 3 3,(x) i) -.- 20

-> (G.(x),5,k1], - 11 =8

For 5 = 0 and PTK) 70 e.e. on8R

30(x),ifPf(x) > 0
n
=3 3,(x),iBT() =0,

whoarastate ⑤

62



for 5 >0, an intheorem 2.12 w

can hand

w =P(2(),3,(()) (-8xx)
..............

-

-
f(x()

31

M 021
3.t-........ -------


