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`1E  - Al 
of f

.41

not. :lUl.all-likal Ix.-wh• tAx4jivL, I dt., w•r•Axpritte

1L.• 	 h"pji-) dl .") silvw^

116-AlAc. 1w iiulpl.ttillp .4 if, " NLH vA..; u;j u.ii% Ija•.;- Ofj-'i	 %%i,h dw -Aa%c.Pij j;ih qk.

U.J!. •Pft t..Pl	 III	 I ! t ill t JW, .11llljx J• • 	I III- '
I
'll %• w .1-1.1 4 ., Ijavl t ajig %% 

if 
(-. NLH

(WI •11 lelaw.01 t vil it. X
7
1 1•0• a.v -- Vi k• 1114 , 1.2 ill S".-ticof, 11. 1-

%'Ilw I•X- filit -h- , jilyles	
ill 

17• ;11& it	 41111• -to	 fill-

.m-'w1d airihiA 1-mvimt.- timi 11(fte T.0 tLe lJoll.illed, ,ell-fist,. Ak G,t1N. NI1I;jvlIcd ST11 , 13 c'nifillf -e(I all 171

• 1i'l. is fitrt.•-It#.	 If L•ry I II•• 11m--it1oL1 of -if#- bar•fi ,+l ,rifi,-W t" M;1" Ietr) affew ­ i, 111 0• yo.oltilic:

j J`Id0;IK t i-i• 	Ll•il(-1 Alid ^LvLei 'J'AdY (a l i-SI •  tile 14 •11•IlA1 ill 111. lillill"' U1aYjIiIUd 1' I)tif JlVVk',:

.J.1j1AP1J t4.•k• lj;jj;jjf • fl,f•L" cuu.pif flc. Flo;-) may vi.1	 fij.,vJ8j.. rLat tilt kovul,daiy V.&% 1.1 'r	 v

'm'	 f 'too: (J1 J''1 ii1 ppiv, In -.1w : , LI1 vA ,.r.umi;rj	 p;

( .d.1 Im • j udde il f this till., ifw] - IL ,)	 ci	 thvir-i'l6j. ,fudv.

	2.•. NouWaxiality and baArwatterialog. ILI!	 ww A iwi-Alic." *iIj_• pal"'d

qq,vs""Jowrm i 11 rf •p-X ISA Lao	 'Is'• x1g ilf-hitu'l o1111. Q!	 2.31 ., 4.11jored ilsid dic

SLi) ., 1, i. • ­ I . Ilv. ll,•A l • d.,AJI •.'UI	 S-v::I"pL 2 :S	 lIwl ` ' •q	 ark. ill

Liwf. Ix.LY, sai0s.-	 r1w NLII ., il,l,x,.mxuiicA v ill. 
I
II , .• NL 15;	 A , Ob , pai,wj

lu 1w	 .P (Le f.01	 jud	 U (baci.-ij - ,rm i.

I'll-S I ..-I]	 Timt	 fiv.

AW	 rl'if. 23 1 41.-,t% - 1flecoilk' p-to- of t he NLS -A-lim-nis. iont T lji-A • tuf i io • , (h , I jj• fiik^ mr•I

	thw. Vv•	 tilt-	 air"	 Will

Orect. V -IIA -11 lb ba!­c -.0.1 tLe awi lL 2.5 1. it.	 Ld-r artiba:A. !wwe ]I, • pr1.,61tm as.	 I li-refiAe.

tt •	 Wjj^(71,	 tthe ft-All10-.1 ^- CuLlpar" f h , - N Lit alv] N LS -AA wi - .uns. :f i ^. -ijv	 A

e&.0 's fvfr f I.f . 114.1 -11 iJVejjjIk( 'A	 djI•.l 1`11.4 -Ij •),I,• fi-m. imckv.-a-s-ting. A runabIt cicqfiOft :9.

r.... 	 0. U -1.4 ' T fh, 4,P	 •tw(•f, ALB fj rid AIS pohdim , , ir who'y duv to

2.5. Critical BLS. V , v ­11 z-jop "n f lut,	 k r1w BLS 12.4 , (•i,Li l o •f -i-pmo•	 w itva vith".1

q V	 1w ­jjpv vif.tw.' \ LI). or -.% b-1, ey P	 11 - 2, ' 110'	 NLS i ll ., r ote bpau - tJawj,,i,,Pw.
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Ili

he	 f-f-Ol.a'j• 	 ax-1 •. i1jac ion ar iih is-is	 sie" lb- ->i;tY LLj-j.1.	 ;Ill%. (4c



`.l.{1.A:1•'. I , n1.In f 1'rl 1, h.Xhl'• w:t• .tl -,F fn ,t.l.11l 1 w r'.'Jr 1 mli 3 O L• lL 1 11•• (:.tlf ill ('d,f • . W', .1.W'I. lf'„ MI is rll(•
• 'llffl(7. f N M ' a,f•.

	

I'll" p11Y%Cill (.,( flWt ( •14rt•, I wn .d%r., Il ie , lit, Ira;,oIi-n. If it,fT	 ill b , llL h''rr u,wlia i, -Ilk ('r.-.f',11
'Kll• . d, V - 3 alld 7 _. 1. Il,rlt,.,,.r. la "alf•r rn. •dt:r(' Il.f nKl,J( • x.tl ti lb '. 	 116•160++' Wf• rfill^ldur
he 'ri-.c.'.l (,I ,e U - 2 and o - 2• Ihus. rhf ^Lli fvr E' - CIt.:1 and '.ill. BLS for I • _ t' • r.:). which a v

IUllae•lle•elll UL f ill-. -,tgr1; itlf•

2.11	 ^.	 - J=rr	 k Ĵ l l - f^^j l lJ	 (f

awl

2 ill	 r, •; - I., - ` I t • 1 4 l' - 9 .

: f . ,) r(y.• 1: Nit	 Ir

3. 
'"
Numerical Methods. Lie- \Ll1 Z 91 .,,tfl•rll .t•a.X t•K :rtl.•1frJf•r tui-.« di:forva -,s. Tlx I•b,,.r•I'

11.K11,•r-'ll'1•T :I.f-, amc is	 1 10 fill	 II fY ,•ti,Jf \' fl' 1f•,I'.1''• :1 slll.tl l'V'r.I„ Jlllf'll'/ll1„illl(1

becL,ratttA:uix; at the bacltly'vuud '.if the . I'vi r•(ud luvpiusviug a'o f-e-. Tot• \L5 12.191 a alav Nolv--d bl.
f iur+I►-t.Kder arue•wv: i• 1. luo t:ra. tv expe,:t the :Lis nill kve xt+^ I xim	 pv:eutLJ purely liuuler.r.d

'Jis(regratKie> bt•tarl.l. till. 1%,• .1 techu.ques and a, such. 11'.11 4111JV' Iut a lavrc act:ura'F	 Decides.
lr L, r '-w-IaJ.` I:U,flf- 11 tha n A.Kp, T •vidl.f n.l' • ItAx is pf1J1 .1d ,• fill a IN• ' t(T r l• Vltl • . (J►1 of •xal•t•>.

3.1. Numerical lutfrt¢ati (fn of the NL1J. I/nr nwaf lira. luf rh,l•I ('fr sf,lliu t ruf "1_II s df liuNat^rl iu
L ei. L+Te	 'r'll •JJr.UIf' 1' 1v';• (r.0•:U"L f ^. ^^w '1.!r i1 r • JIC•l.11t lrll.al :UUI ih-fJrl el' (elltrdl- f1:IfFrt:IP: t' d:St'ietlla' WU

of +h'• Lnplae.au: .1. M.' (Jv.1.K tho alkn64 1! five-Ivxlf' a • ldf' 111 InJ:h r alit! CIrFCtivt.,. .Ls '.lie e(lUatMifl Is

ut!Li:U ,•al. r• •• lUlpl ,•L'leU" a 1W1 • l.d i r l.ra t 1V11 ,,.'h?l.11.. UU file , ou *,el I , ),JIr. wk flFl.r: f it#' IuJU.ltl!•at.fl. 1,F..

'vwid,T •.4l., C'Jetic.#,ut 1• ' Vf 1 2.11 oD a &i VC-a t^llt#: .'.nl Vf r Uld :. sl'hl! 'n U al'f Ua.lt' 'Ataville (I b,” taf:,Llg

t;J it J:u f l.l. J)fr.'JUS 1 • efa1.., !U. 1 111-, v:al' '.1•r• arrl v- - at a .IUFar l.'1Ui1'. . • JU 11' .fll 'ar7ab.F e'v'.'Ifl!' .Ftlr,. flu'

la •• K u kl"1 •,11 ••(+1 bl" .Teli: r l'Jll, vu -,lie Jilin I•J ,Jp 'if r ill.' ue- f-d sC' xllw. lief!• . -wk- leat'e• 'It#.- l.U r m. %Wvait^

jua t eif U, "tUa.m.c. a'Lle1l	 1'I Vl •'.'1 1 Yll.a. I V !. 'Al A LP .vu f,•1 .e", 1'i. WA! VU Ili: (i111M •1 , ' ,P('l w-vel .fJ :,lvFl.

VLJ, ' Ll' Gill , &All-!''!('Ih':t#.'1.' .1L , a: 1iCIJ4l11'JIl1. 14pl./'it".4 -1 k,•j1. lV► fuilll:. '.'Ul w la(vill , fal''111C r'1(.'luble'^

Ifs' l.A„ I-p1J.11f :l'I'v idd1 !Ie"""l.► . I.J filyVJ IJ'J` cmwllf•Ijve Lllf,!1' 1, it ' a.labll. lei. il'd fill , f•,JI:`•l.l'I<PIxe

:18, ht b•.• 9 , —" .. f eAJff•II:L' • ( Iri(ll'. "Ila• adliu.fare of 'l, , t.g, • ile,f/ af., •r,l Jkl tflv( 1, 1, that ill,-. fit,- lafell-id
r-v •u" Lilk l, •+l,uf•o f„ it# • ; , •pr•: rf• ' I ,. fLl•.: ' nl , r( , nlf .ult! Ow -:dill • liuf • .lt r , nlstaut (ti,f•Ifi'-(''n• f •tltJat ifUl dritf'n

u. d.Jr( • : ,v •"lu( k 	n.l•. A% r•1.ld.liu„ l bk1w ... t l.i• r„l, b'• d ' ); • f•(fi(•.f•nth' (nl • 110' d.,cl''t' • lr • ct•.. Stt-' n.f;. 11:1.
radiA l l to Imul►d:1r; ''und.li,nls ,,nd f 14 • ta',rua} Al1Cs al ,• n., Mt r'ell-maif •Ilt -,it v, fill rlM u1rllFr t.Ut# lf'.'t 1 ('(

J„• , r f•tn+i"u v hf u.f a.rl.ld'. f,K' f h• lilt-al, 	 rill-l"Irdor.

J', ' .. rf;r t l.'• a:p•.r:-f :tns • .fJ.t l,rf • f1:, .' • Il l 11( •Lah(tl'c .•y L1ri• tn ''l:,r ; f•tf•' uuu f f l per' 1ri ^^ • k(,'E - q, „• llr•rf•

f L, 'Le 11jit-hdJ1d side' A;k:l0-rd -ft I VI. by ple•••ivu,.tera f ioil l +•.'•! first ,e'lldrd f l. 1 110 • Vdl'.a bd.•b bV I Lill'l fule•n'. if, 9,

Ili , 1:+(Tkre• Iv'JL ,•r 1 6171^ f! ,fl.: 1.1 r l lf, I ri.l1-,''e4w r hl'e•!Tlvtl +' 1 11' bvua!lar) ,: Jadl? p!Ih ale. 	 o•. r - I)

a,u 4.T!, fhixf+l •+ at	 - /'^•„.,. 1u., cl ,•ld- A r'V11Ff.'".VU V: iVUlth-Vf , 1('1' Vlt#r- ,l.l:lf•w...illd. bli-It-Liferelice

!'rlJi: f l •Jll, poia.ji - crip.<: bl '1M.' dUdl [̀V'JL' •: '. ai.ab.F : (TVIl .if 1 10• .att „r Il('r(1, tv rPf x'1 •:(,1 It Vle•pelldelltl+•.

Jhf 	J--.•i" i • l.' l .a fJld' i • Ja ABC, a- . - it aad . -	 fl."JMY:	 „1,. i4' • V••. 1U t11e' 1'J'Jr. f'r ,Jtixo- as Rel..

.J	 -• •palicki •• (u: Facll -if - ho ill ,JrN :Wlel"I. •, l vIJ •-(JI:L ,•1L,1•JtIF+1 e' , IUi( t l'JIr•,. fill-, I!- dow. Ir% fir,' 1'Jf•U".ba.1,

iY. l.ld •.JIY • 1tYJ , '1'^•It#:f'111 ,•l1yI:U-11YJ+Jf .> f • 11 '1J • a •NUVy1r'tt#.vU, \'ill • 1'111 of vat'fl 0141,4 1 111J •n,iilUd (4111W mill. I

Li JMJ1 I . J.1 	 a U'JI e	 1''' I ( t '.•u I'lo V 11 -11, "l l;ya:a (:life l f •11 1-1, J v,l IJU l l! nl ., Ul '.hl. >'!t'ULff 'JU.lfa . V , - )J'(•

I.



J-.u.; 1' • f tJ,'f4• gflf•r aili).-r(l:U•r'. r 13 alll l A, - J r ll. 1•0(il iY)tn nkf• :Y")N dLMlet /• t ru ,•. d11:1 1• ► .,lrA.A/ IKfuA•.II)H

",A fFwlr IIIx•A!IV 11Id f i) ,•Lr0111 ,U1,uf1,n.,. r ►nl- I1A.r of t it#' I., tt f i iTI,I ,:cin.w f r•t. •Ile KI • ntunl • HPOI •, r,f flu•

,llff,7f • 3".a. •r llla".Ull. tfiv"e luau IN 1'1'U ,T a co-huK fir e l"di :eSV1 'll t 	1jeI)t•ILd I1IK Ull t llf• t'id JU !If III0

dur.l I Iil ;rier tarlAl )It. 111! V'hel pair 1, .( 1rl:re Iluulerlta. dltifdtl. s lave!• pr(( alt, 'a .%• e1WRIM. - Vil t . Iw-,

heir prem.• twu lU.lflieft t hat (-t't• I ,̀  r. owlol• ('Huai !ll it-11tivve ',11 •(1 lllurf• buululart . cvudiuvus c•Iiull1mvd w fIt(-

1Iri,itial ll:fl(Y'r'11'll • 1 e,I 'Jir t ioll. Ill( . 1'ad :a :Vu flot111181 ° tVUdl r IVll , we lt nl,t riw - o l ht' retluaingj dint 11t1 fit,-

left I - lGh (larl" : = II r:!AN' tiW If-ft-t{a ':elU1Y^ Jull;vr left-&c1tv :UK It• ':allk. ,vent 1 WaCes to" I,Ce^('ISI iu t h f•	 1-ill.

awl 411. "he r.vh' b -1 111ddrl • - =	 filar Ih1 • Iode- cat-ilug ilud i ,ir IlKh t -!' vuu(-+t' r•n f :tares Ire• pre'seut ul the
!-oki . siu- 11l' SIfalrJr'1'I'll bl' lip. 7, 1- 1 :it,L: IJ V11l- lt'tlt• Ch„"1!' ^ I ' HCl:uh•i11 . L e 1 hld l- 1!411 t:'lut'h alt: 111!'.11U:a1'

lun:u.)r 1a.I+,u, l l ldlwiv. 11-w -.I(•hu1• ,Le s1,au of all Alyrrr piLit'' . I.vitirro 1 •il each l .r,nn1!lar ,̂ . Till' Tltr y wat .1130

11.11 ;f.,,0 1 11 -4-1 Ilf'%  r)tr lur •t - luau, si,lu,l at . = V i• (1iu,'.lu!-t(d -in the I w'i , -A • .'u: r:ulr(-,prlwlill y iAw—.wn
tail .Lf!a:, f f.NNllflia by ,ub,fr ltiu< •II. 11>JI - ra:eluar,inc .J:nilli ' a.einrt .  fi l l- unwltA.- ,rrLt-Lf Hlrl:ta,l^lti

f+I lrri-Nl atl • I .L, ,II('h CI-WAIK • h, .n1.uu,uKru ,-i y lea p 'llti(-1141 fu111_ y»• I7). i.millf-rfn„iflrtat.lth i)iwd

.N, Ill.- l.tlear +u1n tl,Ini •t,n irt.116p.r and un.yu l l.f„ KItalAUtr •e 'hat dif. r(•.u.tiu,; uunh 1 n.1 1 n{ 1 1, 1, n,s mla um

a'lu r'u::fr••.• ,pr1('.fy 'hI al l -N:l.l.rl sUW41 A'	 — II fil e   ,till 1• L,W'r- the I'evectl( ft.l 1 '„ I)I;,jr•rurl' ,crn of All tllf.

tiu r s •iiuK fi.e.. 1pf'-trLLt^Ll:tll "Alft -f•1! '1ltVr11{l1	 - 11 'rll'.ar•J	 - -Z.

A') c•incf 1tL, '11e C.11.1p'J'afi liu: l'wluplrxr• of foe lewl.. r.g a.'{ liritllul. if 1cr iulrfxiucti tLe ly.d tii11:1 usi In!

\ • and N . . thel. 11.( • CVO- if b.1.h air f,lirct iu.d in •• (-rlr: FFT "•ci.l br UI \ N,. ;u .\•, I. I'll ,. C(rat 'A ,1111"ulg

eddl it r1. 1• A, Il4e-d1111f•I:,i-Alai ! ! mf•W, wi.1 IM I.w . r Nall rr', IM'r'f •.1l A Iluur!•d. ill fit'.. CVurle V: lfelciuws

ractl V[ f l.rw ors euls 111"+r 14i foe yilt"ed mall} '.13r^ fart JXvr i:w nislit -I.Itud ,fide,. C,nl.,l,lueu'.). 'he ,plr.rse

L t. df 1'vu,I,(,!1'1Vr! ('are Ile peb.)I f•,J rlul •, • xv. , djo ,,AtJ if tulle. and '.il!' CUC' if ( • <lrll bat•L. %%ard lu t)-t.tufl-ill Ilr

1111(.'LL: .11'•. r •t 1Y:i. til l ' rV1.ljllrA►'Y Vf !'L<(i/ ilcu':lu 1> >'.1. (Jl \ ,\ r In .\. 1•

3.2. Numerical lest.(.-Kratiuu (if the NLS. TLt- NLS r ^:J l )1 it dt, r 1 1•tiiwl :u r ile r dlrrr li-n1 usiuK

- f .flY:al -1 f• ,'11 / 11-t NA ll f 1•I.f la. difff-1 e11 , Ps I t 1, 1:1'eKl Arrd I:1 	 'A.1 It :1 f-, ' lI-,r:, Kt' Hn11Kf--Kll l to 111F .- ]v w1 t141•II,K

wit it til l Al. t 1n1 dA'A Lu,.l r.11t, I I.r• IN rG Lde: l 	 )tYhtlut. At 111 1• rra.ute latf •Ia, bu la-L>r:. 1 — r,,,,., ;, Zerr)

Mri!hx-. a ,^ ill tilt• tab!• -l( thfr	 LII.

4. Computational Itesults. L. J!''11idaJ1!•(• will, -ise 1J.,cu.y,. -in of S -c t,,it1 1 ttr hove de,t ►ytefl it sl•' .of

111u.u•rI(4. f•x 1 e1_llu 1 1j t I A1u41•11 it a• •f.le1'.115 Tv. •l1ilil(rnrfs: 111 \andalfr rIw funyti f atm,itl <d,,vri'hn. of [7• fir

^ulr:l.g t1y NLlf 11: 1nlvll a (mailitrit-M V. 111 1,L1l1rl.Cal ,.ululate ill• ul T al . N1.5 uryj :l. dud (11" curniburate

.hij ir..u:", at( l•l.Jlv,,'Ik•rt, - :ap. ulcd LA t lit • \LH In,i11r'l ,,: iL.(f q uillinif.! • LLl.} '%-1 ► th- ' ulit.pal amad.t} I la: alll"U.•1•

a„utrge, llrJ I,. cl,l • 1F11;, ltsls •l: !:i 2.4 1{eg:t1 1 1.11►. Iiu • lust -rlq(tinne.le. ue write .b:,( pre,l-iuslt

t• 6A:f• "f•,rf.I 'In • IIIJAVIl(a. a1KhA lil.l of L'71 in tln a 1 n.l. ► .(.+1 rf';.ime 61,111K Will runit •rtf Are. Inlf 11e1Y1.

.I: 11pA: F-II .t ,titth au} IAllet aig•.,:.rhLl 64 , - Nllpn'JlK'lle pl ul ul ►(A • iun of g ate• w K 1•rr taf•r l',a. A, rnur•enls

• lu• r•( •FN . d -rlfjf•F •'i:e• . . 1 ate:-tint. rtr • file AI r^^a 'e uuu,f •,iral rnlnirW.rriln, .If bA,1;.ra • r1 •rinK in 1,1,n.illrai ,f•If-

fix •u ilJ6...r,d 'A.'  ,frr 1 ;u 1 , 1,+1; uuastalr• •if au:. In 1••. i,it l r tec urliy if a" if h ,u.jJ,Lr ri,pab.lirir,.

Iii lip able tV !'iucuc ou a 1:CU1/1_e tiro + Ilal. VU Of t he tU11 .IrrltAl p1ed1C'..tir1., Vb r allt l• 'J Witll t il l ' \ LII AIY1

^L^ :u1iJtl t(+p:a f t.lu± 1.71 ru • I 12.111). t. we hav” ('L! 1 ru a m6irurr nifll 1 1:1- ilip li f p iln•; fiL•,tlt(

,.71 :Ial. flit ttl.k'il f it . - v, l.utiuu. of f l.r NLS d1xO 1W 1 910"c.4.111 ,ill vtllnr: t lt•, . \\ •e T ale k1, - K alul ( - (PA a'hith

t•Vrl '"io,udl • U 74A F.of 1 11 Y• cil f ; r ate If, . 1 R , .\ . !r•!'	 . 111. I Jl 1: ln!'VIl:1nK h eaul 1n-A. e I% Ell , Ir. IJI a (•_r r

fl..I' f : Y• brala • 'Ul f a ru 1> 1.1J!•1l k , , '.11w. f'n1..a•	 l'1 del/rN' (-X tll 1 ' t- i 1 m- t 1V1: if f it# ' 1141111UIiLXltt l. l t'

j,aralilr •.7 I	 .,F.r/',i. 1Ce tat,. '.1t#• 111.•a:u tt•ldfh r l t-u.le 90 •,•InnY '.IY' N'1- , "t'11Jll . IJ •r kr, Will f ill, I IVLL11 1 1 •l kFiy(

11, 1 f•, il. t 1. , 6' L: r • .ww; uili!'al plit(•r:/ illclianif,'11.

lu Fl/,'Jrl • 4,1 '- r '  `hlov .4f. 1i:1-a:..> a:l.14. 1 ud.• InolLf' s f x in • \ LI1 oad BLS at a 1. ri!'a. -,v-utruus:
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Figure 11 V •: 11 tulrl•Sl ►tJlltis '.v f = 111. Will Flgurt, 1.11 ri)j I c',rrrr,p.ald, tv j _ li lti. 1l ! l l..,! the

1J.U1•, t.7 111-' ! t.Nalltl • t' 1 1 !.0iu!.t,ll Al Ih., i1Sl> •Jf > t 'JLII!!'tl t' r' I) LN'!'a U >C ?1u> l` 111( • Ill'^ •. 1!1'!'IL•yt,u1•, kwij - wil
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