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3.2 . fe,} w tomst Aa amow The Fuwro - dimens; om el

(oA e

2 1 P
(3.%) Buw=pim =k

W= W -0 om DI
m J

e  food For o suitok Ce pllimg wp. IF 4
carg to see Hhat Hhe opeadon B wm be speihled-up
o He for A =T T % 4 mwwmben of L¥
Pk wogs  Tuwo of Hom e PM:MEM%
l-mrmwﬂf for the app Licakioms

z.9) VoW w=Aw
9 . T el
(3.9) voew o ws e ug i

Simece Hhe afpmoucﬂ ,fo-m bott (aren Hee 20m e

(am o WM\O% wimude wilfh Mo ome- dimensio

ol cous-e) , we shall duak O%% %» with e
cexo(ce (3. 5)) . S wae sﬂ&u akso s[on( fﬂuf
wordhs  aboud (3.9) o He mext Lectune.



¢t
’fﬁe }a'.u,’l sadd e lgo;mf fowupa/j"am (S Mo/’

Prmd (w,p) & L2 x Ho () such Haak

Suudx:ju‘A’y} le \{\f'bL?(_O_)
(3.\0) St JL

qujo dx - Jf;‘]odx Ve Hol)

A

Simee (2.10) v of Hhe Bimdl (2.9) oo aodi st e
(2.2),(2.4) we mmewddj cge/iL Hee equuivoden
between (3.%) aanel (3.10).

5‘&”)0% wow Mok we H(51) ) Hen (uy)
il be albo @ roftion of He "stcomd saddle

Po.‘M/Af fowwpa/ifom .
4 ?"md (u’fY/) e H™ x H:, A ‘P@nw‘{'

Su\r hx = - S\?mV\’/dx Y yve H®
(3‘“) JL JL

—-va\,.vjo Ax = Janr ohx w e M
JL

JLu



L. 1mf 18

2 AR 2.

2s

Prob fove (3.0) o ¥ of Hhe foimo (2.0) bt
mow (L.4) (Wil H=LH0) will be sahiafied
wrtead of (£.3). Morcoven | as vu He ome e |
Siomad core | (2.4) amdl Wk Gac tnem el Aot |
and  Hhe omwidamation of Awmmont 3.0 (on

be extoncke ol . We wlio nomonls Hod i oncrct |
sP&M.-Mj.uF witl be preferadfe .. prachic, ‘
poegw,mg the diffoid Teimds of phussicat
probfom fo be freated . Fon cmbamee (3 9)
will be o good choice mméj e We Plucd
Ao cs problimas (7« shtim fuchiom | w -

B \/o'vl-l L llj ) .

L'e/f mow” /—(;ﬂ. be o OLZCC”VV\-FO s;l.'oM o’f_Q

;v\/{o szulmgu,?m MM%WKMd v be G
I'A.\A{gm > 2 . We (f

Vﬁ: {v]uﬁe (N v ea bﬁ(e“(ofq}c;l/;w"

IS

W&: Va:{u-}\re\/ u-)gnfob 5Wr(~1=;-/;



19
wWith i Lo Mjwmm'}g -)Lo’[/ﬁ{ one Ao “\9 
/ I ‘ wned canm e

m.an tane | )‘K_e, fouauffmg Lo Lo u(,

V(Ldmceo{, f&orm /“&ea«m '3 .

’l_.
| Al o= e R
(5412._) ““'uﬁ ”L?' F ”/y/ ,y/gl H,

vl ¢ wnstant woﬁzxrzwa{-%*/f fﬁ b

1



. | N

i

- 12k IX_

- A an = .. 14 A i

4 . Mixep METHOBS (ﬂ)

Ee«f w g9 loaole, Lo Hee [noaeM a‘f @ec/(waz} ;
" 7’2\2 (oA € Of f‘&-e otcwf\m/oosf/'l‘om

T
T ]DVVJ'} rod AL {JOIM/4 fowda/ifow U oW -
Fnd (v ’\70) e(Lz): x HS wd ok
| | L
(L) ’}V/ dx Y o (—:(L )s

e
S &P/“*" ID*F de  VypeH?

JL

wi L?)S - {v [vi e L (69,0 v = vi,) and
whoe  fere smd w Hie foeeow{m?)wwe g
e connt wndionm 0F temmmnadion of«z_’pea/r’w(
ol . F
Followimg the somme idea 7] e prawiows
Uchine we shouted +aboe (7)) mobead of (%)
-IIVL-J'/; f/ st ead of iwj P Has &



@,.‘z

41

obviows {y ‘oosg;Lee Cbud would Lead ws to e
rowne " oh T aroe 13 6) awat (312) ¢ Lhat B,

Por vastamce . wi ta piecewise C[MCLOL\.&ACL SRS
we wonfck fave aw U(B) nake of tomvengaec
Pon Hee L= wmnon om Mt mmonwonh fie e whid
s mﬂ Vo Saz‘i{/sga,ojm/\,«j.

We decide Huove fore Had o diffencd
Doice of He * seomd saddle pornd formita
How" woulel be prufuohte . in pontilon  matead
Anguasine e - c,w/f;m}g"fﬁ Hee mnomend freld
we shall om by neqas ine thot | for a given decome
posifiom 76, o 12 arko friumg tlan dorants K
+ﬁ¢"mowuﬁ b i i ong o 0rn

Mo L) = ve Moy

d

B\M }o b e LOJ:MOM keao §s wx vm/‘f'e/uj.l/w.ou/{‘
bowwrlwvff/&. Ho-\,c [)Wseeg we Se/{’

)Vzﬂg‘veLH (K)) Vi ¢C, , H, (v) o ous

m

1 " 1 { 1 - }



1a. 1s

32 7

V\/e POO‘Q M OW 'foa "3 (Of‘&;v‘em fow LLU: 50)
Iu.c& }'&a/{’ :—

wy)  bw,p)c Juy Weev Voo
JL

m owden o see wh ot (4.3) aoh% meamo , we
| meed w\a fou@ufs'mg ngww ﬁoWwf’aL "

W

JoypeJoogyie flninng, g e
K 2K
WP\M& w = WV\A.]L ow{'wmot Ao € fo QK, f’

unit {'mgm\/){, HM(\[)z l};‘f\n&-m. M (g):u;_rn.tj.

J /7 m¢ t

S wmmn o i one oven K e, }’fe/a(ﬂ, Lo
| eocl Ve V (dﬂzﬁlm.ed I:xg (I,Q)) o o, &F c Hi ‘. b
e g ke j i e e & f MaolC) P Z JH)g e
T 3K .

omd  Hhe eowjr %ku i~ U«-L‘) uraw»[sg.uj dwe Fo =
€ "W’”‘/{lﬂmt‘ﬁ‘r{ M?wmw/; We /:w‘!t tﬁw ”

(4.5) [3{(_}_" \70) Ké”@{ f“’/ \P/ dx+[H "r)tf)/ d,}“



ER

Nobe thod b, ), defimed by (4.5)
Fafoor seme f VeV for cach ye W;i")(ﬂ_)
(Por oll P;. 2 ) . We pud Hoene Pone
(4. 6) W= wi iy pr2

am ol (OW;U{M Mlldeoomof oow{o{)ec /30“'%/4 FO'}

/w»u,]?a/ﬁ.'\o,w" ‘}’&e Fo%ammg on €
ﬂ'mo'{ (Q{}’W)u:vx VW ook

(t,’(.) K“CJ‘UTJ Ax = )O[E_f/’y/) Voel,

ib(@,%) pr\fdx Vpew.

¥ a Te 4 ‘{'-'Lajj
I \'Ata/nj fo prove #.af , :f ome tot l ()

M= Hy (52) | hgpolheses (1.7) (24 wee sohisfred;
Honeoven (Ll}f) {\M o Molu{ ;o‘ezu-}iom l‘e\a/i' coimed ole
w}\’& W\e Sou\‘orwfj' ((4.4) : Twﬂae oW~ f)om each

v;\f\*‘e%m WwL)-UL & > O

Vg=f‘f}2'e\/) U;,,, e% ¥ K 6’(03\5
K

wﬂ:{“ﬂ\f’éw, kfhlefim \/Ké”éﬁ}



| |

Ei I A

34

}fm, ‘F.g 140 a whﬂo& caoice of /-‘E-.e o{.ﬁﬁf\.u/:.

of frecdom fom \/ﬁ omdd W, 7 /u/)ow&wlzed ,
e camre of ®= O

d.o. P for V
x value of Hopl)

down [V, ) = 24

It U mows }oogg,[oee )Lwo /:nrwv’e /‘ﬁwf Ww /ﬂmm{
choice of \// \ﬂ/i lo(,,/t{/")/ H} H , \/ﬁ , V\/{‘ v ek

ﬂftq/{' (2.13) w also Ja/ﬁu'sﬂ'ed’ o o, (‘2./6)}(2.("1)

we sokisfied for vastomce wilh Uz V. Theefoue
(2.10) , by mmeoms of proposition 2.1, 4 sod s fied
amd we cam aﬂ:% Heowme b . A comect evalua
Fiom of e~ |'M/+-U\-«I>\o lofiom nor” yieds Huon :

Hu -u, +:WM/JH C}ﬁJ&*i
(s

vvl‘-e\ C = oorm}am/; VV\O(A/FWM H{ g’



5 - HYBRID HETHODS .

50 . (own cdhn Q?M He ol owcz—vm

(5.0N Nur = P onw S22 < R*
(Af:'u]; =0 Om PJSL

amd.‘r\.e](zvumj fo I’E.e caA:e of Co )ofc.ffe Lwabvvxﬁ /m.\g
L‘Ebvvxi o Ol en H’\—e fvnvawM }&{/@0(- cwsocxa/{ej Fo w-
(S."‘) & M - H.. M. =W,

' {ﬂ e ("J ) *J /‘J -

J-j\‘)/\. @ %f\/—tfw WCONWFOS'IL‘OM )Eﬁ '&fn vi./[‘o
Ao b o oy K om oA fo'x ea,cﬁ K o dan {&e

corvw)f)%f/w»e/w{'w JE/VWLCJ‘»X aMomoul\eO( Wl'“et K

(5.2) CE (K) = éj H M Ax ¢ J(H mt /t u")yfq--
K 2K
W&MQ ~ = wwljr Ou,{lwwuot W\—W ool Fo?d k"

—ty

tsw“,.:}’ 4’%?0\.\/{'!%(/(
(5.2) M. = HJMM F‘1 Hmb D@ M. m.

v J
e

{m,owo\,g ‘owo{/\mrj fwxofvww/"} ‘fww{\'mg ’W\O’VV\-W]{ aol
ool shean S‘F/\zf(S), By ,&e P“imf/i/“fe O? He

AN\ AMAA W Qf co-mr)&/vww/l'cvvg Weﬂjf_j CE(K)



i IA_

26

fW\W‘/f doe il manin v avw»o’\mg Jb e mworment
fvfobJ whw L e?m &Lma/}@ He Cowd P vuide K .

-—

-

[

that W , ewv\ofnj oM e /vaf\m-i’/V\/f' ﬂd& M ek bhet :

(5.3) MCJK/L'J' =p  widke K.
SMM\O«AFOM oV en ‘K y{el,oafz
(s.4) CE = Z CE(I-()‘-’ JH‘JH‘J + E(t‘(}uf)

KeD
¢ p)

(5, 5) b (f_'(}u)') :KziK(Hm,u}M +H,,, “}/;_Qm u/') de .
H%CM}V\., '\f q “ oomoTher mmoment ffofo( pore-ba
Koo w i, so/l.'/s‘fc‘e/) (5.3) Fon each K we vt

fowe

15.6) ce(g{/uf)riﬁ;jﬂﬂ +low’uf)s CE(g) UJ)

Honsoven Hie cow/.‘mfj of the wtuod mmo
wmowh Pield  wonon The imfowlom et bounobonce
yields J

(5.%) ,D(tf’LP): O V(f e /—/o?[J?,),



3t
wWe o com.c,ewo(c Ma} Hue fw"“?}"o’“w\f? C(’C‘V,Lf)

b o VF&A:'D%M /oohv./f' ot (M/uf) i-f ﬁ\fﬂzﬁu m

~~

}fp{ﬁ l *%-“21 &‘L:Miw m/ = p i ke cach K}
o \p vorien o HI () TE Wil be canien i
fed of %mea/};’hj }{P wwc%,wcﬂwse o o cd

on M wmd comas din
M, - -

which 0 a Gmean mmamy Pold . The actuck mo

ond fredd M gives by (5.0 witl ahao bownille

-
(5.8) M=g+f we M,

— -

The S‘}'wkoma/»l&/(y com i Fi oo y:eéé e Mow

(5.9) j Uy Vg, Jp\f th(v w)=0 WVveV-H,

1

(5.10) b(usf, p)=0 Y ewH )

s



107 1¥

r¥c 1.

We nowonte Haod simce blv w) dep omols
oMEg om the values of W amd Wy (622,1) om
5 - U K Hoe e.cr,u.aflom 5.9) (5.10)
meﬂ ‘Bxaw'e A Wi Gane so tuhiom. We mtro

dice Hoerefore
by W={y] PeHI) , Nip=0 wn cack K}
ok Cof
Y be K vond G domeod o ¥ W which
G1)  coimides wilh W (with Y, =w )

om 2,

\if:e#: €0uyg I‘o fee mow” f/&a/f /'&a }Fo&owc‘m?
P : |

ffmd ’y}) € \/le/ Lu,o& mwi{'

5' (5‘,:3) J_gqu +L>(\r y/)-—fo N Vo eV

b (&, ¢) =-b(? ) VY ew
har a W\N\.O’M.e Aoﬂw)ln'om (-ww. W eo v i) WB\AL«& V)
qiven by (5.4).(5.8) (5.12),

3P



19
f@/} mow  coms. can )004_ cack f/u[:-&’/i[ 0‘}?

iwl'egm w/v\mlo{‘/v) ("‘C,/)} ’W\) l‘gx_e. )poUow'{mQ

fl"\/\/\‘- ‘e dAMe/M;OMD\,Z o/—)a.ce,s s

We s 9] feW. g cn a0 Bpgri )
2K

(WB\.%Q ?D;(JK,IM/Jﬂe ﬁe)" o}g He fwvxo/{om w bl by
po {),jmofvmaj/) o}a Vuj/uu £ D om aaoﬁ\ 'dee of?/al‘())
V&:{QJE"&V, uooel "’/KB
Ik
It ¢ o loe /:)q,-O\/e,d /'{LCL} s ‘)PO’\— (a,ce [)cun, (’Z,fﬁ.)
wHh %3 21, if m v el Heok

m > ~-2 o>
m > -9 if 1-1=49 4 odod
m 2 -4 ,}pfzi=/.s A Wem
moz d-1 f a1 <)

)‘&m V. amd W, ')a,l{s 'r‘e 73&1 60%(’/&‘/"0’14 (2,5‘)



e 1w

re* 15

re* I E

6.0‘

)ff Tem }'E"‘ (dte L:y e s Of /-tg\eow ¢
amo( o (oa/ler//' Wo‘./(,u.a/{, o Of 7l£'-e wufm/)v oJF :
Ao | ome olo'{’w

9
lu-w, H +lly/}b“ N

g = mim (nui, A "t) ,

The floweot ‘op himad cane” o, Hoone fone .
v=ly A= 3 /m-'l?, .

F,‘gﬂ@ sboows a)boss;lo'& dhoice for He Ae g nees

o? fr\.«eec(zow - We' fo,b =l emd N= 3

o - valueJt 7. Y, Y,
U=\[‘0/&A.€4 O‘? LP’LF/M ’.Lp/t

"

The boic of Hhe dof of V, cam be pefor
e va (adwost) bonaf A2onomab & Mammen 2
e domonts of V) ane ,-wamw%, el
i cach dwund. 1 o adso \}W\/aoa/fam/? fo



it

*\ ) ':; a/{' Wie f:moue fvv»c‘./fm{)( o,p ‘i‘eq’. A

1AL 0 {(/VVL \ (A-e;

- Iw\e foos wgw‘w\z fofvm (2.2). Howr
1' , Eor F'\Mw/df (e mseaé Hee L> |
A X A ¢ bo u%—W&ﬂOmWe o ol wwfw v
ONW ‘ cne Hee
bﬁ F\,JFO«A:‘OM J’f— \qd‘ A U"A“g +° F 10 T
T o . The

43@\’% ' I‘E\,{A,gfou/ wi@e ]ae PR Hil
MO WA O’W% W A We‘—m&
Cwith madain B7'A7B



T

-4

TE 1]

e B 1

TH 1



