@'Denv,,hbn ,.% Hartvee

Recall
Thm Lot vel” , O, be salubion ¢ Hortree equihion
4, Le soWbion of Scivadinger eQuahon,

=>NL.';{2 4 L‘j: Ige’ Lﬂ,) =o e Do
Faf
% = W, % YD
—)?Am_'\'kﬂk o« sMTS%?u G(B'g\wa“ _-\\ofc .wh‘mwt.: %% < C (°(£+ ""\,' )

M{cC (@ + T+ @)
Too iy o & B (Vigme) Velg® (xi) ) % e WD

Too $C %, % P ((Viow) - Vel 17 T b WD
wied Hat

ad @l < ANV,

ol %, el (Vo) _ Vg™ &) ) 9 % WD
D(_h . In 'm-’ ~e kﬂvl
{oo Brany ). we will do uw(.-\RﬂB Simila fbr T

in4e lapt lectvee , we chowed ek T =0

eath Y, is met ly g: ond Hat &I'lf‘e is of ordes

gﬂ, o T o dovt (, pobie” ol e B0 4 “d'\"a on W e L‘“'llﬂl-‘" two 9% aLC’HAa on ¥
one "'5 u 1y 1'5 on & ﬁgln\— e loe bmus\ﬂ-h*q_ N, stde dk-"q,ws-\' ""6

e right . We will show tRat

ue &G rm og l’f‘(l( N._"
(sinte F:1:=°)

Fist, rote Kat
T 1
poverel* )3 = Pk Vel " ) = o.

-T':l-ﬂ, we ao"'
Totd e, Bofe Vo) fe d WD

N . .
PR V- x;) gql., ‘-“f W

=(§::_|) e, S
:\j__l)<% B Vo) W W, 4D
By Gouehy. Schuwg ,weget
PRI I L

1) Vi-»)
ad Vo) TR Y [T atl e h
z

2
S\E:’v—')t.:\t__/
= ab £ T4k

)
whre we hwe wed for ay red pumlots b , (4"b)'->o

N
m < & H ,,Zz
(V)



N . ke N
(%)= j(;oz(_z % Vé-x;) W Py Ny DY Vei-w) e ’\Ye>
. —

K=2
. . . - ’ |
1 <i q’: V- xj) FJ ?k‘ ’\\,&I to \/(xlf‘ﬂ) ,t ’t (\Pe>
= Zwn* O B
= ] 0 " %o
+.2£’— p Z < q': V(x|—¥,') ﬂ‘o ft\ n‘\’t , 4 V- ) )7{, (¢ A\Jh.>
)" ) w=2
o L
it 2 i | -
L L. J-é,, 141, wi, (R, 1R, ne)
Conchy
Sdunlé .
Wi
Sﬁlﬁ\{-l) ¢

2 '3 3
(N—‘) (N_?.) ( q’b V(Xl— yq_) Pb ”e' »q/'; , 4: V()(I—Ys) ,t ’el %>

2 | 3
A <V(X|_n)fe e % ’\Pb/ V xi-x3) ft3fc' 461_ "t’e

<
~ i .
o 192 %l WA lop 18 Top (Venxadlop RVOmadly uplly, UPellop IR %
N 2 . . o
X 1 vl lge vl
2 v, .
g;ﬂé = <g{;“}t/ Q'e ’lf}€> SN’E

= 4% < C(oq:—\- __L)

U.STlg Gronwall lemma pad  sinee. o =0, ve et

ct
o« < %e + J‘J(fe_l) = _'\lj_ (er~')-

Ku T Heons above shl  hold Br  anry miha) state W, will Umot=o0.

W—po0
—> No need {o star4 with @ C\'“ PNAud J‘\’&t.‘
st Kok ehilit 1o X condeasalion will Ao

wl w

N



This ™eans:

C&““’_‘L Ve LM / (Ce solMur b ‘daree t%ﬁh"un
’\(k sol‘/h\h '\'D sCh &‘Jl‘ﬂae / eq“ﬁ ‘ﬂ‘l.lﬂ

. ul

6 MRl s = -4 1,2
2 § Sirﬂuh/ Interachons
L Mabee, we asSuve Rak
nature  Rab 2dthilat sl‘nrJu(ar.' Wes

Ve, MK isvey s trony :

— W'\M den\la‘f\a
(L;Ke_ G)v'omlg ‘)

> What abot MRILCL‘JM in

- SM3U las aterackvns

Har ree q,q,ud-:ons-
a,b € C), Aoj be such Gt ZL. -i-LL = 1. let ’lf'b be soluksn 1o gdf,,‘_]p?

o lelelt, od vtel.

e quires o  conStes  some a‘aS\Ith‘ah on ¥e solvhva ¢ -16 Re

Theorem 2 L&L

wd G b saluhon o Herkue
W

Tan,  Lm IRY-TA e => N IR,- 6 I, =o

_R_l_ iQ CC(:&(_M Qe alf £ ) B0, it s cmugh fo hawe V in C-l This  mcludes He

(ovlomb (aoe |

Prod of Thevrem 2

) Ka b &J V("-— VIL) s a wonded ore/ab”. Due SY"W'ﬁz

[d "5 17
s enowgh do ook ab S q k=2 To qew b P Vaowe) s hosded, ve
use Ha go‘l.ow.‘lta-
2 : Ak
e hare (A dy, = URBT, (%)
We @n Sec Hat by
L .
HI‘H’O: :( sup [<%, AE> | )
Wl = tell =1

v = sup v A4S L% KYD

= Sup [y, A% D
vl = nxYl=/ uxl=uyl= /



We dJest Ko opeabor  norm 4 ABr wiR k=Y fy Sume W

> sup (W, FAWD = sup Cu, RERNYS 4 V) R RS

I¥l=1 Iz ———
g aul

20

(l A"ﬁl(o,
will p= 1% >CH wd ¥= 1_°r.

v
—saval, > Stp (v PRy = [ Al
e el =/ s ¢ )

we +uke A= P! V(m-x2)
P ﬂ*; 1 Vi - 22) l/(fz,_%) P
= x> cew) | v'(x.-m) 1)) > /) |

_ ), Vi) @uyy o> (el

77{.,,, usinj «‘?e rnequdig_ () wilR A= PLV&.—*L)

L
“ P4 V(- 24) < “ Pr Vix-ve) Via-—x2) P:_.”
t S o
or LT e
- | Vel e R

< Wit e lop
= VT tegt =\, =*

whet we hwe wed #at b opecaby noren Ak a mulh‘,l.?qh\m o(elubr s 4s aetociated L aum.

Now, ba Yoan_'s rnqudiﬁ, we have

2 . N

e, vu._m)llof < W llL,' Il ||LfL _
Simihr\1 e Re adjoint operat or - Vi-xe) P, ve have N Vixi-xg) '\’b‘\\of <\ V"l\L" “Q:"D-
To prve K tew Heoam, uwe proieed exackly in e Same \eY a0 #e old pnof . bt  honever we

f on & Leﬁl— or ¥ ﬂ%h\— hand side }o f“'l

hove 7o cotmaf, U , < Keep W leant one

for example, we repest w8 -*6\‘ (°m'd‘—‘3) v pat n e albove ¥.corem

2 2 :F 3 3 )
14 Vi) B by T )% Veows) PV D

—




o AV bR KW Vo) WD

- h

S 4 o Bl g, 18w 100l 18, 1%

Gultl)l
SChwa 3

¢ 2 WA, 1 |
B TR, B D < <

$¢ V'L, e, "u oy

p )



