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·tzh$ '¥:t.O~k vraae.tlted ill ti:d.a thesis ~ etn--ri.ed ou:t 

in 'th$ ·DoP.Ol"tm~n.t of Ohcr:::ti~tey, !'!fot:~ti1 !iungnl Ur:.iveretty, 

1J-t. :rlt"\l"3~tJelita~t · ... est llJlng:a1.t dut-ing thtJJ yoa:ra 197'1 to :UJ82o 

Tl'M:> ~J;rceent tl1~o-1a 
i 

ie b~l.Bad. on the pt"Obl,$m augg-t~!flted. I 

\1&lerrd.s·try;, HGrt,b Doo~ uu:t ve.re'i.ty j) I 
I 
I 
! 
' 

t:rtlti tutle ·t'l) b:lm for hte gu.idMce t]J~t1 ene~:n.tt?agerntult 'through- ! 

OLAt ·the ·ore>~a:J of th;ta t10t"~1jl 'tiithGt.\t biG 1r~1}1rt,tton and 

g:rofol~"ld l~1.~ll0tiS()l 1M; would ht'a.'WJ b$6U .·J.m;;~oae·1'b:tG to co~pleto 

?,ba l~)~k·• 

ot H~*nrob Set"vioo G'$nt1...,, 4-.forth B!!Hl~l Ui .. d,.vor~it.!f tor 

·their Binee~ help t.tnu oo•OP,~rr.ution in 0f}mryu.tirl8 the roeul t$ 

p.~o~t~tl4!1t~d in tho t;b(l)Sie. 

'hnflrtly • I fJi1!!h to tJwtit the etaf£ mei.a'fJ~l::& .of t.h~ 

Ghem1ett" 'UCtJartmoot, iJOt·ton OO:U.oge, ~uht1t1 nr.td th~ 

i'Gllow 1roB~M".i?ttcb ~1a.hOlr.lro of ~o~th }M).n-gat Uui vnre!i ty for 

·thtd~-r t'.Hl-op~rat1cm. ttnd t.naotrationo 

l}evartme.ut of Ohet1iat~ 
north l~f'.Ktgal lku,vers:1 ty 
T.:titH>-. llt1r30aling 
',Xl$·t B~U;.';el (:UHlL'\j 

1983 
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In o~~~ t~ intfiJ:;•p:rfj}te r~.eJ~.e:cG!at' !)if!).p0't¥t:~!x,;r.ttt br ~llli't'~ 

rJcoi:U!nii~f.)l. tnot!~v.)Qs.,., 't-~~ ~t:tt~lf.\:l~~t ~P-P.VOtt~heO n~- ooual~ 

·eo~l~ea. • 'tiM 1~.. t!:) ~~pl'~iluoo 'th~ oo~;l}(i}ritJ;~utal. tk~~ Qe. r1~lt 

tlU ·~I~ pr~~1ot: nJolocu~~ t"~®~~t1oo by ~t:a-~~· o£' ·ti&~!Jt e~oula• 

ti.OM• ~~b!lo ttl.1rJ ~Ptrt1G't!~l 1~, if.a. p~~:!.i,10li.:Ql0# 1t;bo Silet}L !.m.$t: 

it 1rJ. ,Of 111:~~t~d OP.~~.Q?lb:il.i~ :1~ OhtK~ioal SCi~{.)~ b~~OO:e 

o.tt '7~tio oo:r~Utatiot~~t tlift"t~~~:l t1~$ ~);U:eJo~~tat.'i 'fl1 tb ·~.1hG i'i~~Jr~us 

·o.ppltootiofi (JSZ ~i~t;u:ttmll ~tl)b..'lU~i..co 'tO ~~:~ct~~lo a&'tH.#fl.illB·• 

li-'nrtWl\"t:telg.·,. &'lc;:c.urntQ~ ~tnve £tti"l~tir)Ae c~~J. ~ttal.l!f u&t f~®tJs~ 

·foe tho into!?p~;otuti$t1 ·m,nd ~onel.a'6'ir.tn G:t n me<tm~&:ty of 

n~l0r#!~l\~ ~~:ota,. IJ:id~t:l l.:t~(J Xt~i::.f:!tt !t ·~asr~:UJ1 ... e to U01ffllOtl o :O~~t}11tl 

np:pl~lo.cta. tl.O:clJUl.£!:0 m~~ .ueoftlt tiWl the ti:t"nt ~;;rto., alnco t·t 

o"'tl<:tJt;>m· thf}) rat.rtbad~l.i!.l$!-.rr g~ t~!Z'l:t~-1)ticti~ I-~~U'~~ooa· $~1 Gilt.ltiistw 

tu :;}!~z~t·ml..tii'ttt~ t~n..-0..:mp1J~\t<lt\l.. ~".i~~ ~~!a:ttx;1~1ott\ ~~'boo~ of 

'li1tt.tl~)?!!.Ot-,':ltd .. ~~ 'th~"'1~: e:ttaet111(!.1 .a~~ro~#.J:z:rt:<.t.O:tm ·to .fl'eetlil.-t!ite 

'tb¢) ~JJ.t>l1<-~ti;f.:itl ()~: ·t~ttottcnt ~1t•!cue1i~l.(Jn t.o ¢;'\'}~f1tO.~ ehr;;:m!cat 

r1.t'()bl~mth .!')~ ~£ tht) Gat"lt.;;:~~- na ~11 aa n bC!.llitir:a:t 0.8lt'lt'Ilitle 
(1•2) oE fJttoh ru1 ~~rJPl~.:lch !0. pt>ov·£t1€ta by· ~.flo nmo&el ·~~ot~ · · • 

'Jt?;i. th g>®~~ o;f.l 'tioo ~l~e Uuqa:e·l ao.th-o~ ~o ~;rlve.w. ~looo to 

oot~e r.>1B1:C~UG :~:\Ud. t~~:V~l1a-tUlCJ~~~tl Of)fl:t"t)!'I.~)I~O!:t.;. IU .~t.lot 1 ·tbf}. 

devttlo,~:l>J~'ll't· ~nd: em,ft.i~t.t~ontJ: of Q~'Ja~tttm. ~llQE!iet~l la ~l~Gelf 
. . . . . \.i:.-?:.,40-~ j 

J?3t.~allal too (].~~lOlJll.l~f:~lt Qf b~'r;t:tlir ~.up~.~~atl.afi~\1_~ .oothO!l~. • 
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. sz.tlo ~9P~"i~'i.tG *i)Gt;hoiie o~ tode.ir t~:ua genfJr~~lU ~e 

o~t:tt>lt~~ ~l ·ttto.se> of ~n~11or llW'0't: t1V!$l:l:r.t1l,Y' dtl~l t1l 'tb.~ 
. ' 

· de.vol.~t~m~t~ in O(')mtmto~s ahiob mnJt.oo tt·to ~lnmo~iool a~a.atte·n. 
·1\)z .mo~ ,~'ld nt~~- t?~l.P\-I!lfJZ probl~tl tnautb\s vJitb p~~ ()f. 

t1m:o~- :f~01ft~~ttth•~o, tb(~ ~-eB!'('b ff>V a·te.tpl.ttf.V. a~~ro~:eb¢• ?Jblbll: 

tnar u~.t ~· (!t)~\i~blo t"· $li. ~p.;:1~ ~t~ m~lot:1t\1~tb$ '" but {!jttW ·t~ 
n o~~c:iol ·typ~,. 61.1tl:t1ntt.em in 0~;1 ·to :tn.eJ:t.itail«l too &C1~~ 

ao.t~t of tho~ot:f;etA'l. tuieb·ts• w;r1~hn-ut too tl.H.l~h oi: oo~plo.a; 

o~·~n~"lti ou, tO: el'a~tl,G!tl. t'>~bl.fSale• Who locti!.i~oo fJ*) G:fi Bol¥1 
(a-;u:. tl~~a; . 

oYbi~~t. ~ppt1f!i",n@ . . '*f· .~ ' .· · .. 10 ~)n aSl!;~'Ol)l:~ ualGl~$ ttte ttbeml.nt•e 

00l'l,i:i!¢)pt of d~~O:tS.bin~~ mll):t,ec:.r.;lt~ ~i:~ 'tO:t';;l~J ~· ns-!!~tr~ 8.lfQU~$~ 

o~ch · &:.f\E:J. itail~:Pt' $helle., lor§f'J: pQU$ ~~- btu'm v.a11:s· b&i$ foYa~ a 

'l:th60X"~t:teal f<lt'li!tlle'tl1QA• l<l'i'.t.~Uf$b ~eV~lf.'i'&1 ~i:PP~,~~~- V&1~i:l.n8: 

&.'11del~.t iaf. oo~_pt,c~t!te C.k~ a~t~ at tll~{7~oa;tt~~tAooo .'1~:\iV:l>l.vo4,. . . '~2 .... J.f) ·~)· 
l'l~ ~v.~~lablw :tr:fc tn(~ rJtoo9· -~ o ·~a·f1tt~ ~ · · ·· ·" · · · . ttbe il~$.e4 

f~~ · ~~u. ~flP.t"ottl~h wbi~h ml~t- tfl.!). t!l}l.l.ow~ 61"ita:l"ia; ~~tt ~1.1 

ba t')'tft~li&n~1..oed·l; 

(!) ilJ}oo e.vnen~1t Gf b~ti,~·ar (!BJ~l!'!Jll.et ltl!Ut;~ pa 1~~ ~ltl b:"JJt.Ul ;oatrs 

ah-\j.~;i!i\ .~~t bo ('}boo~-6 at! in t'i\~ tu.llU ~('.fi00{111$'etl n-o fi~~·proaob 

wb(,N tmlob. ~tl6~, ti.ma~l ~o~U:t~at :t~ l~b~~ it"J ~..oodod. ··t,.>i) C6M• 

t.~uott ~l~lJU>t:.bl~ 1otll4>1., ie~d· f.lf!l '~~h· 

· (:.u.) %'ho mot1·:i~tl tiJh~-,..t:i!l b-.tiV&:, ·~ strotlf:; tt~roti~l ~sia w:!:ths.lt;t 

· bG:;.n.rlt (3fJtn~;ttta:~~!)fl....!tll.lq toe;. c.~vle.t: ·SO ·ttmt mfo~t1t)n, -otl. cuq 



t:lGl(~C~Jta .~n.v b~ q~tlcl-~ ~b.tn~~. 

(.111)" !,~1:\0 tWO ~i ~}f;}lt-,;1~. p~~1JJ~rtle-tOY$ O·t1t~r.~l{1. bi.): ~Opt ~ ·th~ 

ab$nlu·lf~c Cl!airw.J£'! tmd when ut;adt. ~u:cb tk~ltlot~t'-'! O!l>'~~d b$ 

bsf:l~ ® th0mretioo1 n,·~,'llgune.®'$• 

(.tv} ~:;n~ m;:.;;tfl~J ~J'H,:tl\G. bo : :r.e~tl!;~bl~ .'.Ul ttrcdiet1~~ ~~h· 

·~t~o£~tlat1on ·~ (~t~ttt·tf:\i !\YtJ,~di·!lo.t:~ont.· ~~~~· ·L\.w·tt'tbat1on, 

(ii.PtJl~ ~orlQt~t·. ~"to· \tJtthnu.t ua~ c~~~~~ ~otl'l.$t4.o-:lm~ 

Bafozro cous.itl~t~~~ .c. th.attabl.c· tt:V.1ithl~OlQ& 9at1afu:t.M· 

th.o nbovo elt"~.to?m .ns. tfi:'l!? ell ~-x.r~&ibW• ·A b:t"1ct ,atoot~D:!.on. 

Of! 'tb$ :ne,1Jt~~~l1ac~ $~~~l\Oh(W) to ~-fil~~tr~t~. cyatq;mo 

t~ ·i.te· n.t~l~oatiot! t~ l.'t"J].,»l'e.t~tltu! ·ssrot~0'; {!$~¢l·~5Jd 1>3 ~~ot~L 
\"1!11 b0< p:r0oon~ u t.bm.- Uat~"b~~Faok ..,... fiOt>thoon., ~w,p~o.cb-

·tn ~le~~:el~~~ ~1nVti#.t'.lno:t1~~na (~nt~/t-1'ttlto ~11~ beat n~t.a.ilable 

o!i!'>!'~i . .l'tl'.lte ~':tppro~<m to oleot~;)nio $~rt.ot~~$tl ~ mMeD~d~t3• 

Tbls t.lill al,£Jo Mtv tm' t{) &aosG tho tt~'tm:¢ Mtl ·tli~Ji tude ~t 

··i:;Iw a~pro~irmt'lone ~nv"l.V.Qd in. ·~;btr f3~1U!.,d ~~!;1r~acn 'to 

~t1ecil, b~i,$ of (l~1t)11~·1m."ltC e~.t~tt{')u ot 'tl~ ~Ci"il'f.P.{b.~~» 
. ' 

Ofi!U/Zlt·i;·lt)Q iUV•?lV~~ eitd~~~tio!l ~ Oillt~~$1'( C~llSitlt®t!Qt:\. ·vattt• 

< "P I H } 'f ) · •· ~~('!;.~ ~!l(~bl>~tc ~:iinipul.nfi·l.~ it 10 tnoE'o.t .. o~ 
/ ' 

t~oot.lan~ t~. · l~V~ ~· <l,nV~1!li£;.""' e):p,~a~ioo· fot'l 'this ~uanti:t~ 



·£n t.Gmn ,()f :o!!lbttn!e 1.ti:·.t~lv6~: .. ktoo ~m....~~"""'fu~~ ta~tj~~d !ft 

~n(~ ~u.~b &P!t~~!l® tn tht~ 4.iJ'oCt~ail~ (;'h!l t:$0 1~ ~ti~ e:et{)~1;)1nfJd; 

!~ t~~i;*'· et\'}~ooqb b1 tnitdt"ti~-u~ tkle,eoo·;f'lt'N t.t: a~ ~t1~~~~i\.et.1t~te 
t;'ltl~~ !Olt)O't~ll \'taVo:f.~i..~,$.{ll'! Cttm?Ot\t;tt)~\l.l~ ·to tt (ZlVStl o:i~ot~~.a 

ont~~~w.~Utn :bu.!l.t t~~ t~ttitablE:t one . ..,.f;:~:t,&otron ~~va~oot:tane 

n::s~ ·tllO t.J~l~~et~l:a,, ~~?fil: tbo t:u~le~~~l~ w:t'tb 2n al.o.~'H;~;M,. ·meqy 

ot~~~-~~l~~ ~\W·.tmlotion 'o ~oo~UQ ~17~1·1;-t~l j~ ~t>OQ, ot ~1a·te~ 
dc.to~:liU:~a.t~ 

t'J.t\~~ tbe ~~"$!0~ .!a Wt.ttte:u. ·it~ ~h~~tl .. oot;at!O!.l M«l ~ J 
ta n -p!i.~l')auot: [)$! tJpaoe o:rJb.itel ~ ~1.\t mpl~ £t~t..~tton oG w e> 

\ 

~h~ . 'll'or- ov~::i1J ~L U1.\'ii<m.tns· a· ~ oplt)., ~"f.w tc-~1 elco·wtul!{) 

~a~,~.-- fiO$if!lO~tt~ v,i.tb t-b:1o wayofuueit!~A 1..s 





• " ' i '; ·' 

r • •• 

I • 

I:~tn~136.ttan t'j:e tbtt ~~§' (1,.~): ~S,;·M:t ~o!l,a~ t:{') G$11 

'i)'t1taB~~- v~~~~~6t~ f:Ji" t.tle o?bi:tal(l• eub3cot to 'tb.e etlta4J:t1~i. 

·that tl~· Blll~trrbl~l~ be· ~t~t$'mtlt;>~ lQ~~s q~l.it~ e~tli1:fa1·~ . . 

tt;: ~-~·a\~(.U,l~!t otaon v~l.Wl ~:t~t~att~~ of. tb~ to~'!) 

. ( . ' . 

~~i~~ 'Jr. !0 tl~ lntl.'~t~a,\>p.tkl~ Ue.nll.t~,ui~A. OP,i3l'Gt~~ ~~ !f.\) 

.... ~··"' t·· ~-~~"'~ ''" li,. . ·;.<1> ~.~. O<'li\i>i ~ 

tJ 3 • tile ootllef!ib op~,~~, n.tld &t~ ·~ tbe. o#O.b.tm!l~ ~4 · ~p.o~~tai':, 

~!!:0- ~lfi§lfinad t.b~'ugb tb() ~ltiltfLC~\1: 

J; (f\ ~/1):/~,('-)1 ~ ~-~.(1)) ~.:liJ•"~ (bU) 
J / -.\.: \ ~ ~- ~1 J 

. . 

K>~) ~L~) =(4s ~'-) J i,. \ ~.: (l-)) 1 j (t)n• u.-te) 
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~ho ~ttAt1~®•· (1~;J), ~tntl'tin t\0·. fi~1Wttmc~$Q-a~ tlq~t·1nru'S• 

oo.~l l)Q on~~ oat~~taioatlr· ~~itst~n !.n the .m£J;~.t:.i~ . .&lWl 

~:~t-~a,..,t~mll~ ~~~,t16Jn.G a:fo ~~to~;;:.:$!1~ ~ t·~b.tu. ~ w~t'ta'ty 

t~nn.to~~'tr.ton ati.1)~~- -~oo. ·~ti>ttal·~~ ~~.be.~e fantJtJi:~~1nt10~ kt1t:'WS 

·btrth ?h f.U.ltl e .itlV~~w@. 
~a fo~ of thG ,ti'OC'k: Or;)e,etor· a.~. tbnt the t.IQdw~::,~ 

l?.oott ,.,q~lrltioM t!:lr~ il"l't~!~ .... atff•~tt~~~t o(lu~ti{'))lB ~a thtt$ 

oo~ tJ~.l% til.~lvad gttJg ~ ~~-c~kt. tnt~r~ta~n tocna!Q.ttot)., •gt~:ts 

tUJ~til&a~b1i\1tl a~t><J-Ct O:t ifkr): tlletl\.ot\ can 1;)19; F,;\tr~c4.:t {~ Fton.tbn~n{G) 
b® Gt~Ot'lnt Wt:M~'M'! tho t'.ttl~Ci11Q.r fi)J."b'i -1$ artl (1~l:~Oft~tid j;_t}. VJ~~/l 

tom:. -:;'be reat~lt~~ l))ijU.~t ~"'-00 tl..t-e ktA.Jtwg~ ~f!i !;.4't~t~~ack• 

>rtcmthla~n t~r~) oqu.~t:l~oo •. 'Jthco:f) ~~<1}; titJ tJ:o:ttj:v~a. ~- £~llon• 

l1ou.oti~; a· Of>t oi tl. b.~n-18 oJ....,;bitatu by ~J.c. * nn &~0 'fi. • 

!e o.gip:oo.sa.et!l ttlB · 

~ho~~ t/111 bt> -~ t$UCb. kiil'o- mtl~Ch Ol,.tn b~ 1~!'1ttea in tbe ~tru 

f~ttl 

/ 



OQ~~r,:;.t:iot~ e:}&~~M:~t;~l~tl Ail- \ l•.i41) ~~~.a t~:a ~~if.!7~i'eft(;)~l$. 

t~,il~«'.::~ tf~'."'. ~-.'ll.';'~~'i"'.~. .r,_'V'-"<f~;;~.-~~~n<?.:g-~f;'~ (,'\>1U :"'.!J?. ,; ":1. ll"l ,.h ~C':!S~ "'!:"' :M!''"'A . ..... ~ ... ;.; -~viJit·--~~l;f .""'!·~;:,r. . .,.~·~·u~~··~~-""'j<'tr'··q·w~i!i- \m -:JI ~ 't'J.A. ·.v~l.'!. ~~'(,;_~, ~-~ 

· FJ{v = Hpv + ~6' { (_IA-11 1Ary-t0AI,~}· 
otc..A (J . 

.. m.wo, P~u-= ,_l_e)AC,.w 
j 
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•.. 0 _ r>t. ,); · ~ -. ti "" ~~ ~ .h-.... ~-'') " ,i;\ ~~-~~ · 
Wa'l'<~f1-G tr~ ~v :~;o '1!..~1!¢) nat~.:~>~ f..V,i. >t<~iO e~u."' ~itii':iliil+~v..tt::nl.~.cm ~~h.. \lis 

t?cap,;:~t ttl r~t~'ilie t:}%•b·ll.t~l4i~ 

Jl.j ,: r..e:L s7 Cvi. CO'j &1>JAO"') 
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. K·0 -L c:: c~ c'lii eO'j c~A/"V6') . ·(! ~ 
JJA-v~ -

\~ere ( p:v JA 6"' ) is the general two-e1eetrr2n int~ttac.tfon 
inte131"ala ovml' atom1o orb.! t:1le. 

!f t~e•l axprtl!).Sions 8:?."0 aubst! tuted in aqn. ( 1.4 :) for 

the total ~li!ctral!'lio- f.!nergy, w~ obtailt 

f = LPM~~v + ~L~v~0'[(0-v )M')- t~~ i"Cl' )] · · ~~) 
/J.V hv~()l 

n:.e tl.>;)n-trivlal oo·luti(Jn 9- -e~n.,(1.17) a.re \:;~htaineu by aolvi~ 

for too ~l root~ of the .geoulf~-l~ dQtel"minan.dc~" 

oLvt (F,u-v- E S'.L<v) ~ o 

dependent on th~ m.•hi tal through the elemenu :p f~nl 1he 
)rJ 

Boo'tlm~n equations a:re aolvet:i by :ti:rst ~asumlng en i:n1 tlal 

met of liuenr t'U.:p!inB!tm, c~'ef'f.!otent c)Li. • getae~~Jtil"'..g the 

ttQ~~spon!l!r.~t-3" cl&ooi ty mr:rh ... !x PJJv e_nd e~mput1ng ~ flrst gue·SllJ 

at 1? ~V • The diagoua11~t1o:n p~o~edure is stf'Qoted by attnl-

do.rd n1at.r;tx '01gen vnltt<t tecbmq,uea end a now ~ntt"'~!X oi l!met:t 

0xpiU1sion eot:;fflc!ents ~reo iJyt-a.hled. The whole procese is th~n 

:t"epaa.·tefl. until 'the t)(H.lf,fielentn rm lor..gar ahatl:ge ·wi th!~r a given 



\ 

me;;l~o~.lt~ l'l~~·e£u®·t t.oaa ~~t\ @'lWC~i~'llf ~u~oot.l.S' tt'lt1l. i!fl~· ~q~ 

· t~n ~te· e'Vl)l.V~tl, ~r.IUZM:ll#ilJJ' .~~ to til:&: lft.e~.J.bi.!.:\11' c~-· t~~l..,. 

t;·!.e~ .. o~~liiDJ1rl~at.:Y:ta.~ .~ tll~ ~boitCl~ · ot ba:ai~ tlc.Yt1, oC et~~:lf)· 

o~1b~31ia1.:U• ~neauGe ~u ~~1~ ~<~ ~~' ool,~t~~o:t;lt'l.~ nu.v") t$ ~e 

ea~r1~8: ~;ri t~1 4J,. .~1J'?Itte ~~~e .~~t.t 1tei etJOie~ .te ·-(;)f~i.'l of t'!at»a""' 

~1":!~-l~t !m>'f')t)f!'tnft<:ta ~· if~~ . .9.1$ 'tb.~ ~eeo:~~ of tillO ~iilStk.lt ~ 00~ 

®l"ifl>J;lii~ ~ho. O!'lr~y,nt.11t'if_;~t~l liifil:ttat·t;:ul i,r~ ie~}~!~er:1l;ja.t~1 UJA~ 1:0 

·. GO.f. ~lr:t<tbtl!lt d!lt~"ie{!~· vz:~1~~~~1:19 ~~(} ~ tb& ~!ft·£;~ent tt·l3$U·t1~n 

rf.1.~[&i~s!~tl !n.te~la ~t tlU> t~~~ t ).tv /A ~) ~iMt:t~ ~~b~ Vt!a1U~ 
t'?JJ· tt1$ t.~)'flt•th 'fM)'f,'Jtar ~~; t~k~ ~b~~ .~:t ~~1-e o~bi'tala .. ~~it) 

' 
· · tl~o~li.,~ ~?Da~totfl·~J~:) cs:aot at,ill'le;t~;t~;lln. ~f. :~4J~~~l ~ao ~~4.}1 ~taitsJot\ 

,ttl m.t":t' .. ~til.r;a, tllo p.ttt~~4:r~ 1 ~d .. ta oC tbJ.o ~J:t~1'-~ tH;:;'Ui\S 

~~·l~~~~.om ·of· ~~tit~ tho G1J~e at t:rwh~ · ~ (i1b~~:!M ~ai~g f!ttlte~ 

~.)tt~le hll~1.}J t'C*~"t:i ~ ~t,tio.t?;'f).(lt,~;~;,~ bt!i~i'S fot~ ·l~')l~~da~ 

n~bi t~1~},, 5·~£l~s ·t!Qi•ife: b~ta. o:tltr: · ~oo~ui>3M:l1J U:fl~ ·;2.u nb .~ltd.:(} 

· ·· csl~~!~t:~~~n:a b%i'oo.~ ~f ~tb~. e,11'fmt tl~eti:e~ til.t;~a a~ete:!.a~· \l:t:th 

tbe ~~~~.i\Vt'1't\1~4 of t~l ~lae·~01n~ :~t~~l:$!m'~ ~r~t.et)~~ln ·!n t..~ ~~() 

, · .. bt~!:s_.. ~n~,· ~;~~~'-e: ~P~ ot th~ ·tq·~ 

' . 



w;bot~ ·y ,un L~ tho e{i!'a~iW!ct\1· tm.:tL~t'.ft~t.oa rap~~ooeuti~l~- tb-~ a~~1Ul~ 

~liJrt rlf the. ~e.lt~t-~r f'un\lt!oni ~n\ .. ie tb:(l, n~~::.dt t~~tl(ll~ ooMtnnt 

nril _f ~- ttl~ ,J)~itol. ~;ltt~~<lln't·t ~a <r,atr~~lt}lS:~d · a~oa-~tU.ng to tj].Otli}J!' 

-~~tlo -~ otba~ ma!ti~t~t,tt)t:•- o~ -r!JGhQ· a.ven ·b~ used &.3 · a v~f;c:ti.~n~ 
. . 0 

k~t.a.~t"t"• 

~l11,s ~ l~d tH~ \n~ '1n{]~.f.1Ditxfl u~~ ~ ~~~~oa1® ty,e 

ott~b:L~:.1l0 \O!J!O.) t· e~~).•_ \!~ • .:~~~ .t ~~1ro{iUQod by £1~:7~ \lfJ} l!l~ ela 

al;t.o:n:.t~ti:v-~ t!\'t $J;O•a. Woo ~V~1t~~t.l'tJ:t.tJl~t Gt· t~o o~~l·~~o ~l60i~·~on 

ri'ltH~\lG!oJ~ u~tf){Ftd~ bfi~C~0 t!ll<f.t'Jh eo.siG;J? ·~v!t.;n thtrfJ~ fti'!ltrti(.)ns 

t\tt{l ~te ~~ioh tf£gl*~ ~a?~• ll?W ~ls~_)&t lila:ntUJLt!:v~lJ' ua6d 1Q. m:b imt:1() 

. I 

~'1ho~o. th0 ($p$~{)~ttn '( .n~~ t~ b(; (~,l)t.ou:lin~.t\ $iith,~r t;r.y · 

"\.~.\Cit3.'ft~ona1 .P~""OOih.W(). etl;' othe!* pu!:t~n~lG D-~:J~iti~Vl'JO• 

l~l .oP.clot .. to r0tlt~~t) ·tn~ c,~lput~t~.,~ru;U. a;tr{))bh,c;t(~ to l'Jltltl,~.'l.S:ab1 .. ~ 

V~!lf.):rt:!~otw, ·~-t;ntro<.rt~~~ (~:out~tn~~n. fru);etlt::ftlt1~~'10~&) vni.ob ar$ 



..... ~<;! ......... ' 
~~ 

:t.~o-:r o~.bll~.,tion.c ot.~ ttnua$~ fJ1't#.b f~E:(i(\ ~oGilf1a1~tf.t uVt~· 

u,ae(i.., li'6~ 0~T)p1Gt GMt ~O~t! ~ V•'tl};pe GaiUO~i,ttn .. flM be C&a.~ 

tr{~otQtl: into 'tW:t> out~ of tint~~ e~)m:t;,<s,(q.~~t~ona ( 221 • 

A $~OWh..llt· d!)ff.~~tlt fi~f'p~·oa~.b: t.c; tbe c~rHltl"atltiail ot 
mnlaer,;;l~~ b!~oi~ :tu to Giu"'ntltrt'$.; thQ e:l.~lit~r fu.n®io~ ·bF 

rv<D~Of.M)titi!~ sob oUx1J~~ tult$:ltJ~l -ot ·l!t~'ttlnl. t.£1ll~ia a~ a. fhot 

1 :h1oo~ Qo:n~b~.~J~:t!t~n ~~ o ;§'.tvcn amAt1 ~l);}tt~bor ot . ~~:let4 ftt.nc­

tf£t)n~ ~: 1:hzy-~~ <hlueaiG·~ re~t:,.~or~tt~t:~.oo ot ~;tr~t~}l* £ttnctt~ a.t'G 

f1~tar.~1~ ~oot O:i~~ottu b-1 t'll lf#O:ttt-oq~~~ ~·1 tt:~ r!.l1o.eedue 
. -~ ·?~ . •""JkH$,~) 

'dh.~.oh r~~e beet~ ~)~t~li'Si V()l$ ooett by ?!o.~lf3 <!~~ c.~~~tlr~ei¥""' , • 

t\ bns!a .~~ 1l"f~ieb anoh elnto~ £uAlct.1o~~ .!·a ~~pz.~¢~10~~-~ud by c~bi-. 
\ 

~tt!e~ o£ u Utltwal~na ~·· gzy.rao~-&1.}-»· d~a'lo·~~ii by ~~~1'0 • ~(;},. · ·~oo 

roGt:tl'ta ·r>t i\){~Vert'\l. ()f til~ t~<pe· H)f o~~e~at!c~ t~~~ lt~~4}~#'tod 
·(·~9· ' . 

tw ~Je~ ~ '• :i.to~?lo ru:i.itl Q~~1¢:iti"~~t't:t b-ava· ~.n;~'"~~t~1:tcstl! the 

lliliitrl~ti~.t~l il$ til~ ealciJ4~t~ tt1~l,~c!ll~ ~aJJ;).~'trtlt~ fl~tra !oot•ea<l!> · 

s:1nc1 ~i~c aoo ®"1..ei:ibll·ltt1 o£ t!tG bPi.e' uo:~ to l'O~r~.ut the· 

vaiotwo mato~Ui:t~ .. G~blt~o •.. \'Jb;t.lnt .a:~epiaG ·O m1~1~m baG!s &r1r 

the. ~~e!mllU• k\'>t~ ~~~Gl~1l.lt• 1n tb,() b:{l~t1S S:Ot. lJ"~ ~~t~ (i ~ 

4 rJnd 6) tln~b :t~m:~o:tl Ctl"b:trtat ·ta t'~lft"'30.or).to~ ~yo ~. os.u..:n.e 

t.1aat$' tuoot~l!fJtl {ltht~b ·ts ~ .. ~~ttd.Jit~t!oll ot B Gt.M~:ot~oo .efif.l. <uMJh 

nt~~m.t£:J. val~e..il.ca .,.., orbt·t~l .1$ apl$.t 1n.tt1 tn..il.o:'t t!!~:H~ '0.ut;o~ pattt$ 

de~(J~OOd b.v throe. G~ooBiene. tliild ona Gatwot~n, ~otl~Otivol..Y • 

~b() mtl!n !Wf~rm:dVatJot(:ljfJ~ in u.oi..n8 e. lkauaS\t~: buete 1e that ~bJ)ut· 



i~~~~urJ1t:uL 2.\tsctot1ouu !fr.tJ t~~~ i.E~6w~ot bti'!~:~:~iiou.t"$ ~Jt 

'·"''!~ "''~It•'> .<'lop·>~~- .>rli>d~ t.'<.~~""~ <;;~~'"" ~j:!:~n'l.~~'-i!'J.:.t.3J •. ~i'·.ll>l''> tl'll'il'~""·it,~;y tt~M '~-~~ -U'~...t.~,;.r v..Q\J., ~:~~~ ..;,~ ....... ~~-- Y....-,¢.1~ (l_ ~iiV.,!~ ~J.. ¥" '41~~ t:f'~'!-... "f'·~··-J{ .. .l 

t)Ulo.:~;.:;_ti;~; e. ~:~u~h :te.ll")Gor .t~t~-if>lb~ of tl·-t~~l.e . .i!A"t:O{~ul~ f'itl ttw ~o . .basis, 
·:J:s~ie r.!"Jrt!ltc.a tlb ~u:l.:tH~.~i et)l..Ollll1$,t1~¥W of t1oloeu,t.<~ ot aver~e: ~.i;_.;() 

nltlt:~t {ir~bUJt·~~~ .. vc~{J ovex# '(l~(lln onlt e r:1(;,u1~rert;e aoouZ'~ny 11 

:~\Qatlitt-uo~il.v· nG1J~.:~~::tt:~ ab · i~d.:'t~o o.r..,;lao.tlt~:t~onu tlt.'G· ~.H;o.o!b1e t1.lllq 

'1f:~"~>'l.,:i> a'i)!1"."11"•.1 '!I ,(·r,.;:.;l .. :;,Mfll,.'< ·>'l>lllll. 'k. r.;.n;p,;u . .-.1'1'~< •""'.f' <!:"""''" .,..,~~·~'1' 'i. '"'''i'\>'~.""' n •. ,,.,.~.,.·-·N .-.it.. M. '.··:>·"·~· +.: . .rt-. · 
·1!"" :..!~~~ ~·~=f:-a,j.it.-. t<.-tt .T~V'U"-i,i.-.-r.J»U~~ ~~V.:...:P~1,.j~· "(.11"c\ ~ .. {;:~'..? 'if! ~if \:f4,\,,.:J.·Ji\ .. ~~~ -~~ .... ~ ~ y;u· .bf~~ U-ii, 



........ ~'~. 
-·~~ 

. $.tAl:ytu~ 3d o~bitol.s i~t tbt() ~w ~sot. 1~ 1~.~· ·t~~~fol1Gtt 

tm;po~~ttv~ ta r1t.di~o· m.t-b~t~!' ilt!a,f!l:tte:f• 11 ,~t r~~JJ.,h\.·ta; ·i'ii~~f)'~1m .... 

tl{lll$. 'tl) ~~£t~ tb(t ~~i~ rpoo~eable it"ol? ln.tl'&Q~ ooa.o~t~l.·ee 

~tUl.t~b ~~Mt1.~lta tho bulit ot. €}bem!.ot~;-. ~bia tft~Mk~m ~ ·~oo 

\l'(l:CJt ~~~aii.~'t . revte-wel 4\.tli! ~~~trooo: ·bY' iJ:to:n!l l1fi.Jl i~b~· l't~ a. 
. . . .· \S.i-37} 

~' ..... "'· ,'l!!l'i! .,.~~- ....... ~'1· '~!j,ti>-•t'!;.!'~~·· . . . . .. 
'~fiJ..4f: ·~-~ -{~*~ f>t. 'i_l!~t.\lj:!f+;.-~f.it~ ·,;~. 

tlha pM~n~~J . -~11· ~iiJr t'b~ · fb\t~l).~:$!t:l.l%te t~~.-Jt~1o~t!l- t~ t~· 

-~l:~+Jl~e ~·isl§}:l .. o ·o~~Nt~lt·~~i·tt~ ~oO\!ll.r:~~~'t!·()n!l:it ~tt\tt'nl~Yl~l glf)~ ~~ 

tlla·tJ!'Jj,_if!l. th~ t'!.ttl0~~ ,P~)?J!:1.l,l~t:oo t!JW.· U'i}ltYf.lMJt~lt't\1. ;&:f~~'tru~ ~it.b 

er16~i~~t\..~~· -~16 .. ~l>~~nt·~ .. 110 ·bo .~ Q!w~t~~- ~IUlM'e$, 

~1)· ~eb.:to~!l~ t[Wil$.t t~ ~l»'-'S ~~· mo&ifi~a.t1d)a~ ~11?-~ t::."eMtaU, 

ttl~O'~ttaced til~l t.b.o 1.~.1 ~~l:Vt~~J~~~bn.ft t"'Q.ItJb~)Ati • 

~ ~~ .~\pp~~~t~t'~tlOO: '\'bi~t:i; ~~~ei'i!l~· ~t!tt~ ~~he ~~~~ll1 at 
t~. o>.t.ec'tv..'n V<a'i)ia.l~:tOU; :5Jlt~~$•· ~~h•t~•-t·· ~dt~~lt'~ tt~~ e.~j.~$- llJf. 

t!m •uttn ('1-Gt as :ttl :t~!.- vel<l·nr:le olotl~u·nl~J>t!'lt)t• Ol.~ bf $1(iGt-oo.,;r, 

t1~ f)~!l3 af tl\:.to o1-(Ul~0.f.l ~~~\ei.ou 1~-tea..~le a~ in. th$ ·f>OP.Qlo.~ . 

Qm}O rlG'tbstl• 

\ttl ~{l eotl~ta!t t:k~1M~!:1 tbe 1o:os et fi:\~Ot~e.c.1 6'~w· te. ~~l'~l?o:a;.t ... 

~~:~:ta~lk'l ;t~ t'tVI:u~tiool.',a ~0£iu~!aa tb:l l~bif;i!* ~t ~o~.lloiofl. 

~nto$11a'l~·• m~t:1.~~ app~~itlll'm,~ M!nt~ltl~\a ~1)-te.g at1;tun~b.1e ·~)~~..;)."* 

t'!!oto~ ~J.hi,eh ~~t'l om:~~itl~\1£,,.. a~to~tlt~d ·~4) ot~~~o ·tb.~ ~t3Ctu"a.~ 

1!!1~ . thtr3 t);tie~!ottton•.tt- tl~ e-u~n G{ljtWJ1iabl,~ !}~~f!l.e.t~h a~~ UfJQ4 · 

·:thet ·!1f,:J;t.b&11 1Q ~t¥1~tlU ooll~l! t ~eru.l.oi'-'.l,!)!.~loni f4'1i ~\1* ~~t:bott •. 
. . -
tlO:St of t~ t$~P~mt~te ~,ilf.rt!l~d~ . ~e; b~Qi!l. · ~- ·a1~tW 

{}~"' ~U a:.~1vltoattou t)t · ~alto a,tftl£)~nt:!lul ovo~'t~p ( t_~j},~) 

,,., .· 83580 
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~'dlot~o b ·:!G tho ~!:t~{ul0:ok011 dQl ~.~ 
~h.-a £lt30 a$~~Yt"~.!m(l;t:2l;)!l t~ltm:$: ftt&m too n.tJ~f1A-~:to..··l'tG 

··Fz.bo \ 
~ /\F 

t-rv.;:th~\lldo ca~~ ~ £.-H~ ~.n. ·t,no :Liltl(}~.l tt:J~¢·11' th·j{)~ r.la:t b~o~ 

{~lt!Ulsit!·ed .1n;t~ too .e:::.~t~t~1c?l ~~.~cj~f!~~.t~ 1l.n. ·title &r;~l:'fa of: . trw 

~:mai.aa;~ oqUL'1:.t:J1)f1, u~~~o 
. ' . 

~hl!)~O mat:!!'i:i(.}:0~ :i!.!l ~Jhich. 0'q£h ( 1•:f!1 J 

·tho mtl:l. no\1le;~ or-bi ta:t~~'l tn~Y' bo c~tl. 0ettvely t ~1:::me~1 "t.ult evft ... 

io~ notb~6 n o~lJi!tm· :~rho ~'Z\.tll .!')'lfoi'lap, e-.n;t~l:!t :to ·a~i. in the 



(if.,) ~:no acH!lutn~ ·~uatioraa t~~ ~;iou~ •baam fJf <t~!l.asan~li.l;ed 

~tt~nl{) c:"t~bi;tfii.a a~r& b~a t~t!J!:U'Ifmot fHl i~m ft).~ . 

. · s ... x Ac @C·= "" t"" M~ .... , •• .. f 

o~ i.~t)t o~ .. tbo£~-:;t¥~i~e-tt bOOi61 ~t 1.a ~1t?~ii1:, ~ oo col~'~cta'l~n.:y 

'tll!'Mtut\ • :~m 41ft.or(,)a:tc!$l. ovt\?~ap. t a1ltl) ~·ttma 11 ·fl' :~h~at) vo.~an.tm 

~Jf too ZD() .. mGtbQd· ~@· s;ttnt>t'"+ltl.U ~.w:etl 1n tt.ll. ~ornlmnptl":lt»l. 

e~liGUtnitt,t)tt$-t· 

(s.) 2ae~~-~!lJill~ t -~£ ~Jho $)t~·fo. ~nt~ .. \'. . ~'l: 1'00; 
. .t ~"'\-~~-';, . . 

!,rn ttiis· !!W.t)~Otl#'· tioVfD"l~0il b3· r.:ter.~l~ ~ t)l\ ·"" · ·- -~~ ;. ttG 

£~~~ t~~.t:l-~Jtit"t'f;:io.tl SiVO.t~ bY' ~1ll•· (lt29) e,~ {~.~~); £1'~· ~r:r~litfi 

t""~~!&:~t.Ul1Y to a.l.l illtO'mm:t~h~ 

~1U:§?'tb~v,, t~ oatt~ta th'$ e~~¥litioo ot· !A\?~b~~1l to· 

lo~.11. (-J:fJtb.1.1tl~nttl tr-alt...~~~,l~f}t.f~e:aA~ -o£ b~s al:bt·-ta~e,. tl~~.:1 ~};)u:t~ 

. ~i~Gn ttl'lltn.t~··Jto ot ttl$ t]f~a. \ /..LJLf.Ar\ > Jln-6 ~uole~ o.tY~~i:lt-.t~ia 
... 1 • 

iu.to~~lu ~f ~o type \: u_fv / J.L) ~~ ~P'4'toofl t\J' '\~fle aifttf':t~teaU-.?· 
e,~rag~ val.u'Q'a· Cf)~tAteii. fi--o~ th~ ~~>P~twtst.a $."'..::. cy.p3 o;;.bit~lo• 
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tfJ~:i~l~ ®t tf.~Ct- ·-btlt.d ft.-v • 
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. },J~~V$' ~}• li • '~it)t:ait OlAJ~t:fo'n. t'f~~U!~t·~,t;'l~ oa li. . 
. iJ,l:'-~~ . J 
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:: I p )-lk-
. ·M_ 

~!!:l ~ 'V, 5 n.;r.'!!~~ '8t~ Ql.:e~:sat'"'· ollt ·tu~ll b.~~ ®!A"-tloV' _~t~. 

Dsc!"Uat)e ~-t th~ ~~~·'&i.e rJ®·~.re of ·t~ ~~i¥lj\;)g~t1tlt.i~~ 

~ll:a'110. f$1ltb~ !~ ctt;~bl~ o:l . ~t)V~.4U.t~~ S(im~~W~t.~tit~'l!.V~ W~~­

·tlZ.o~~ ~~it ~~£~ o:t. _'t•~ .t.i~fic.$ .. cnQ'1().tJ. ot' tbo U.G:i'£>0 ·®tntli tif~e 



Ia1 tht.~ ~tt~o,, · in e.tld.a.t·iem. . to ·tlw· imx)O u~t'~di:e: att 

oll"=» o~n.ttto · !tnt:0~al$ ar.o ~ t;,~~Md and the. ave~'u~'a value$ .t~n.• 

ttm Cetll~~~ mtrY~lt.l -~~ W!~d (tS i.n ·ilJle t;£ffi0 -~{Jtb~~ 
I 

~b$ lt&DJl· uilld l.U.J!~!l1i1 m0'tlt~~ ttbioh -tli££e~ <lf4Y' tn- tb«t-

mthotl ot. a,.,ml!nt in& tbo·. 1i41»~4.s belont) tl') tnt~ :ela.,fh~ · 

frh(J> 1~1J)l®'1on ~£ Ot)~ tntu$~l.a in tho U~:J-JvO ~"1vthoo 

la~~~a it n~trs) ~lliab.lO: CO'v~~~i. t~- too CfiDO ~theft• · 

tl~"Jt o1· :ttv~ ~o~ioue d~f~.~J5.&-no1ee · ()1t th~ Ctt1JO m~tbad are 

:coaovon 111 t>he fl:&'ii)O neth~d by :~t~n!nG ~~en ·t~\:t C$El.1.111e 

intc{]ml.tl of t~!l&. ty_pe. { f.J-A. VA r A ~ o~ J ~&· ~iho Nl!ill-O a~prc~ifr.~a.t:1(1!1 

ie give~ ey ~t~ ·cwr.~.ttitto:n. 

0 ' 

~ .u.. t~i.d ~ v nr-u Oll'l. ·tno e®~ t,tt~~ 11. &lUiii epA nnL\ 4> o- on tbe 

. . . arun~ .at001. D whtob o~ G~JWll. A •. 

lei tbtl o1)~~a~~b t~. thG :~~uo n~tooa, ·~ t'.111 ·O.Vt>!i.~!Q' 

ewtho(le "tn!n br.ftb :tihe .ovflr.tl\p i.:t~te~r.lta a-nt\ iJ\te~l$ 

i.tWnl.Vi~Sl 't'Wdl ·C$_n,trEJ eb~ll'i.Sa distt~!.t:».t~io~U 

_ ~?he o~bi tal onerg:tee .atvl ~leGu..tw ot>bit~l-4'1 n:t1o obttlWd: 

b;t C&lVil~ th~ Of)Otl!~~ •1~to~1naAt4t 



IF- St t - 0 

~''ro n1!.PP~'1o~h:o$: ~n t~er~ll.U. U:a~. f:QJ? flonl!)Q.ti~'l tho· d1Z'f'~i't()tJ.t 

~rft a~.mtra 1~t~~,. 

(!). ~~~9!4J!!S~.(1l6) .. 
Ji&l t~ll1~ met~tb t~1o oon.:tt:ro o~(l· 0tuoti't'tl r>Ad tttt' 

el~atvon $1r~~a~~la r.~.~ ~l'fttli~'l~~ · .s;~~3' ... t ~~I!) ~lutlti;;e~ nppros1 .... 
(44-4G~t . 

b~attoras ·. ·· ·~ ·._ ·.:.. (liiVtu~. b1 ~h~ e·-lWJ.t-!Ql\a~ 

. I 

( u_A V5)r\OD) = s~ 5"6' [C~·~ h A~+(.u4~1151~ 

It bua b~.a<n ~ta~t:eJl out tt'u;;it. tnve~!aooo to ·loo$1 

. o.t?t.bosoool ·tro!~.f'ottc$~'~1~n ·esQ oo ~.itltCt!~d. ot\1:.1 tf t.tve~~ 

v~tue~: t:~ t.t,~ to~ tt.t:a. ia-t~t;r.?~la t~ fhll •. s .. ·Ot ~~c\tt...t (1it~l:1) 

e.W:l t!. •4"0) • 



' ·i 
,( 

. I 
/ . 
' i 

! 

(.~!it·_.}· ~~' · !!:!' . · · ~':! ,...,.1>, . ·n, '· o~~.>t,-.,..,..;& ( 41'): I' 4 i ~ . · ~!k ..t:i'.o.,;'t 4 · l! 
;!,~ f,t, ~\a "~ue~~~~:!JG me- 9~.\Ji . . . w,l"'Cil ~ ,t~w ~~2.. ll)tt<tt1-<i.np 

®\t."lt~ Pt:i~ f)t ~ ~mD(l ~f.t~.~t\•~•tS~ta ~f ~~~~n~i~· irbt 

tt-1() eentro ~bel~~ .e!~t.r~MH1tt-o11- ~j? tbe tsr~~ f /v<-A v 61> 'b1 
. A 

i{~S1'A~~ArA). 
1J . . 

-~- L~g6'1 60 ,{~ > j 
(}' 

~he· mol~ot~l.fl~, ~tb.!.tf.\.1e $.:f.t. th.Q. ~lnrtt-re~~il®ti- r.»<i$l &~~ 

. aym'ttttliW: :t:lt~bttlnl~l!· ~-ht,rb h~l:oAtl- t~ \'\lhfb i~~dttt.11bl<1 rop!'Staonta• 

'1tt~.ont~ :ot t.btt t:W~~~t.~ ~veu.ps ~-~~ too O!;l:'t~CUil.o" -~ ~EW an 

u.enal)l.y t:t03~oo~l~:aed o!:\b:Lirttl.~ e&t"tltl1~1 ~v~:~~ e~v~.twal o:t~ all. 

the nuotal. bt ·the t~dlee~ao.. Itt· the ol,n;t1&icat l~Ut6-unae ttitt 

ltltil-~ttllt~ t,.~ Gt%Yil!J.~ th~t' .tf~ _al~t~ll$' ~!!JJJI 'btiJ ~~gQfded.i s~ belOiiS••' 

:i.QH t~ t-he '!!ff~nt .P!l~tta ~lr£ :tfla. mol."W.t!G a..fl.~• thor$t6~1!• 

S~S~G t4;) ~ ~;t)unttttl1· ·~ ~'fUr ~~~iltoa:t des~j].,~!)1>l~n rJf' t.be ,~()1~ 

©t..\\t)J t1hO~oby ttl~ t>l~¢)f#i'!,'!Ji~ !.!1 thl9· !tt~l<!iO\ile tll~ tl11r100d $n.ti) 

{~:."HJ,PS· ouch ~$ i.MGV ~h~tt?},l,3,_ l~i~ pa~t'$. ~00; btbr#l *~~;~~-~ ~,bt) 

tte£'i.d.ioney ~f tbo· rttt~~~!ftMi~ l:Jo'o. tn oPAl$ U.~tl~t~~ut ra~:thett 



tb~l lt~al• !\r~C®~*'· it ~. poa~ibl~ tQ mo.nlp11l~'~ ~b~ ttt• ol 

llmloonln1'* ollb\1~:lile e-Cf o,~~ t~t ge~~~!~/t;~ l.~ine4 ~~bttal~t,· 

orb'i~1s t!~t t.:J,ril .1.>1Ja;al.1.~@: ~~tlilt whollQ' tn t.b~ \>'i.o1ta.\;~ ~ 

&t'loren.t tWoutJ;$ o~~ ·&hf.l ~l:tl;t,e~-4~ corr-lla:~tlnt.lttlg ·tl) otW eh~~ioa\ 

e®oeota r£ 1~ .PaiB:t ~ad ped.$t ~,fi ab~lle (l't£>• 

~~htt> clon~Qll ~fJ~~ltl ~tatrl of .a,n s .... ~~flwn~ r;yrrt:~ 
c~n bo m1th~t!®llr :!'9f~:'l~ouen.t04 bV a Oi®G datt)ltl!»~ait 

~u:v~t~M~!l~n 'f ,. e!}~Wt4(1t~ ~~ lii/fJ dottblU .n6rm?L~tl 

o~th~:UV.0~'llf'):l o~;<bilt~ltl• 

N/?-

"'\ = L~ncn_~ 
1\.:=1 

(k_ :.1> 2. · · · N/~ ) 
stv~ e uet~.w .~va:t~'ti$ 

..... _A o( .A() 
'12- ) Nit_ 



. . 2-

~ = 'jJ
1

( claJC) 

(c )(c) 1 
' 

~bus '+' ~~G '1it~l<.t~!1~lut t(j} ~'Jrtbo~~1Ml. tronA11:Zo~lllttt~.~~oo ot tbe 

~~ Atl'o cp (')tYl QOO~ ·mi. ~!Co~.:nt:lon o£ Oi!ll• ~li..~:SJ is 

r.!a.t~"'~: on<i thin li~npn1tt.:;· ~f tho oos&.a i\tnot1·~r46 ~.ll.o~ tne 

~J1bt·t~l to 1h"tJ .. ~nen 1£1 moot ~~,n;vo~de;n~ Wt'l1t !'0~ ,tba t:atorvr&-· 

ta.·t, .. on ot t~ m!).1oeu:l:titt ·l)?tlOnvtJIZ!Q o.f. tbo av·roi:K~n:I~ ~iitilil~~~Y , . 

'tho lo(l!E.lli~~e6. aa1,.ecn1tMW owtto!ls oon olPt1 b~3. .so~~~tl!)d tw 

0:1:-itn~lY oh.ooe1~~ Oat~ 4'~ th.t~tl$~ Wooafott~tt()n,. (t •. 4~) * 
~etVttrtl'~ · m0thor~t'l h~w been fJ'WtJpO$·sd: for! tta~ 1Gool.!~Qt?.t.~t.l 

o£ c,,{i11..oe~11a.~ orbttrAl~;l'~·. ~~h~ mosrt ob~{)Ot:tvo :to~sll$txt~.n:n pro~ 

dur~ ''t!hnt c:~uld. b~ et.\'lt<losn:;.d ~$f'NJJ.d ,involvo tb'Q C;J1®tr(.totiQa ot 
~rbi~als ~u:u~.ol1 t;~ o~JJI.~~~tt.tod .t~o ~nob o.tho~ lltl n\OOb Cie po:s~l.bl$ 

n~thl:ilU't hnv~ to u.tj;ptl\l.ato lti · t'l.avaooe· ·t.ho lt:mn'~l-~rt ~t {~b.-Q .•. 

~t~bttmo 1.~s filJ~<=a• O;.)U(dl t\ loo~~at~:tm tr#.oulu t~qu!re tb~t the 

0 



tlottat1;ton ,of $flt)~.rntt1ou :bo •c!-~: ~on. 

~ho ur_~-~o, o-t e~:p~rut1tlta.fi ~:t.\ ·~ ~~fAU.~tA in e. ~-b­

rtf ~1~a f!Jtw:!l ·~. $to\t·~.o)ll!lfJ!\er.~l<lQ:ttv· n~1t1 ~~g~·t:tt;lt;ll'lq•. i~~ ·t'Ml 
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·:!.h v:tl"1ich tlw ~~~t$ bnw oo~fl. ob~niti~ ~· tltll"t:~te~~~oo~ @Of 

.~J7f:H1(1QU~~{) t\U}.Uf:l a baa!e ~Qt. ~· ~: .• , ~btt ~l.$.~·t;tt;:'lri$.¢ ftt~L~tlj ~~~ t 
I ~ ' ' ' I 

f;;g ~bt~ ti~Pt~'ti- ~ CJ;A~ d$ti,~~i;~~~~~, ~i/g~~;!!l~»tf:1GQ #;~ '~M~. tl1V6A 
1 - -

. '· 

\ 
' I 



. -~.' -

E ~F . =:I L p~'Jc ~ ~11-~- F""' )):) 
j.J..) v 

, . 

. ~-~lA?(f$ • ~l~M-ilGm: -;;J'!~* tmoo ~11~t g,. J -@f~- J1 n'fi·p ~u~,Hltit'-V"'lrt 

'ttl~ u~~if iE'c.;eit ~d' ·aac~1:f$g ~-~~$8 ~b~® *'1~-!'t~tJ~ !kv :f 'P.v 

. -rwA tJt;u_ v ~~ ~v~ bJ> tli$l~7h:- ~-.,.).~uo t (a .•. ,~) 0JM'1 u~*-~.9) * 
. :~t~rf)Vtfl~·ti -~ -·ru'tt :~OA@ ~o ~- c~o*'la.·tfl~ te $:1¥4-6 f..t 1a . . ' 

~'T&ltlv~tt,lt w~t~~ tb~~ ~~ t!;l*~~~~9 ~t,~mto O:•t•.lo (.AO) 
' -

o~ o~hM~ilt-~lUOd- J),!J•@ ~r !\VM~!;(~ torm~ ~- -~~.k~~ XM)~ii'J: t:1itl~e 
. . . . 

the 'li!tl~ ~l~t~'~ d~ilett!.~f (\t- ~~lf ,t;O$(<tt~ S<i ~~f!f ~ti-ttl.1 
/.l.~'-"'"""·""''>lfil1iio),&.t3t) .. ~~K..:!:"'-~11>~ ~/i' li:>R""'-. liii .. '>.<~~A.lih·J..->-. t}l\\;,. . .i<\i. Waf!~~·-~~ fl:'~1; ""'"~a hft 
~~~-w;-~ll.HIJ;l> ·W• ~~~Y·'Ill''i'oi'J. ~ ~'l·ll;l ~~·..,w·'0%1;P'~ ··,.z:>ll'lii< -.1!>'..,~-'lil~ 4v~~"'"l?~ "''""' 

·. 't~ t~~~~ ~t ~lO*.ftl!l ~ -~l~o-~~»- ~~~v-r~1~at1~~~ ~t;t~~ ~ht'i@~- ot· 

-~·im· t>W~tt~\ ~fll!.:t,l. b~~~ ~-ttf;~t ~tttl tb.@c ~~1-~at~·t"~a OnG.l'~- arld 
. . . 

OOE~~s(t tU.;~~tiju:tfi.~)Ut :zr~. ~tn~~:ltG.i tll:la, let U.fl ~:v~wtu'&'at ~~~'lthtJtt 

-~~.tt 4' f: ~~;td~ wa ~~:b~ll. a\le~~ tlZt· \l~ .brilt".1t1~ f~~ad bJ' Gida$ 

~~·,.~- 4, •• ~~~- ""+:~t"""~ ~. !tl~:;;ten tl."Mt4:tu.tiob; tb& 'betllG lh_ ... fti."" · tfi;~"' 
..,'A,..,_ ,.;o>.l/.t:.£$_,.u ~v __ ~;.;tti1~1. ~-~ •.. ' . " • , M ~ ~ • _ .~ :. 'f ~ ... ~n. ~~~ .. , 

ht~~~ .ad ~m b~· :~~lat~tl ..... ~. (la;ob: o!)h\l~ tbi?a~ -~~ o~¥Ml.Q.•, 
._ . , . I 

' . . -



Altb~ur.Jt th~ t~t'al 0.~gv ~!nil $lO.Otrau tl¥'JM!t trt e;~-- -w 
~:tnt ti..tuat ~~!i\i:Oo·:-inW~:l*,iMt ·tf) a~oh cb~l~~~· ~Jt! b~l~:t~-• 'tb~ 

~i~!"'!e$~ r ,_ H tm...~ ~· ,i!.ll aaa~ d~ft\tftun'~ ~~,~~~ ·il..tl tb~ ®W 
th1 "1NP . . I u 1 I bta.nitJ. .,., '*· ~4 • r~p.~~~~n·t ti).Q4'Eli .t'mt1'll.O~~ bN fl -• ~-,; tuld. i ; 

. - I . . 

rt)~$~uu.:ttv$.l,f.,_ u:t - b~:te ~ t tbon Wfi ~v~ 

I 6'"'_! \.t:~f~l) p -- 0 p ••• -
1-1 ' H- o-1 .... \1.&1,) 

0 ... 

I C) -"1 .... (t.53) F - C)F -
fibla ~l~t:\!:!~bf;p biJctm;JGn. '&ho ·oltl $U.tl ~~'i!T ~et · -l')f wa~ritWt~ ~ill 

b()J.4 ~4:13' 1L1 bi~-tb. ~'t~ a~ ob·ta~tn~a · t'!.litl'·')ugh ~u1'~ ff.~Ol1Q l..~~ aof· 
ca.;l~tl?~itJ.:ti~.i 

-~e t~~• int~-dtuuz;. ·UH!t lo~loG& U:~ t::tp,rr.~~~tanti\tj.i:4 ~~tw~b.Y 

we nfl?ta(J · ttk-vt an ~1~J, . t-v * r,o~llc0n..t.~ a tJ~:U.l _ •ia- .f~m~tl bY 

·tbtl ~V«"1~ln:Pitt.~ ot n~th~1Qtl.r ~+»o~ntv1() eyb~id..P \h,Vbt-it\$ · fo~¥JW4 

... by mtatoo J.l0 1~ on tho ~~. 001\t:re ~11)'). cp I t!il.~ 
. . . . ~ 

a4jeto~nt ~t"'~~ M~ ~, ·t:be .t:e-~ · 

~ 
1 

Orl. tl'i~ y 

. .· I . . . I 

==: C cp + C,, cp 
. j.J. ·}-L v v 

'. 



--' 

.· ' .. · 

,' 

!;w' -Q~'i"'' 

~~u~~lJ~·• tt lo~ p~~-~ 1a: ~$waad tc, btl ~~~~e~t.abl' ·bs 
a: etJ.•l.otla ta..'-Fnooetltvi.o hybrid t>tb1~ .. ~hoee 8G~a~-;;tinoo ~poae, 

tt 1'#Je:~t~!.\)tli *'n t~a ~~1'-il oit ~ht1-.d~&,e1·t..v matl.~i~ "*-' ·tne :tocaUafid 

l\0 (l·PP;J.i~O.-tU. ~bvi~ttal$• t,btl.) dt1tt!llt;t Mti"U in t~tfl apf;l"o~~ 

t1ri.~ -t~h:io.tt wa ahatl ~OMt(l} by ' 100) ''ill _ bf) ot -b.l,!:):'Ole i$1.acr>mit 

,to~ ~md.:t~St'ittt1 of 2 :t 2 ·sub~t%fieel1 ¢~m~copt)vl\1wJ to 1Jl{)'f! 

a.tvm. tw ~%in• :(!.54) at~ d1QOO~l ~· $ ~rrw~e~n,{l;1ug · l:on-e ~ire 

aa tl'~~~iW~l b0lOW~ 

)J.._. '' J) ·~ o--
j.'' -''-" ' 

-R ? C) CJ '0 
_· p._ L()} )J._}J 

fJ ' -e~-v 0 0 0 
v 4V 

~0(:= A 0 0 ''{~~-- ~0 0 .. 

··~ 
(1·5~) 

-~6' 
0 0 

0 ,0 I Cflf' 

' 
'' ' . 

0 ' \ ' 

0 0 . ' 
0 ' ' 

'. 
'' -

I, ,. 
r ·~ 

I 

I _I 



~ttl~ tl}tm ~£ too. deu.$i1.tJ ~nt~i~ «Ul·t'r~alt· t~m a l.ttll 

t46t"O tH~J ~:;ey .~~1.,nt~oa Q.u.~ if n11 -~~ ~fii (tt-l= v ) ~n the 

·fi1.bria ·~!, ~~ 'VP~'ltif1b Olt®'l)t ~M ~-)} ·~'Gpt!a0G!l~$ $ ~nd~ 
f..l'~!'i,iJ>~gn hrb~td t:nrb!t~u .bt11V.O $'~~ns tat:ee:t.\l,O:.U~l oll~a®er 

' . . ~ ., 

~ifJd --~~ b~· (!~ Q'b~ou. ta~ .1;1;) ~~1m1oo· ·~~~*) O\fO~lil::9 with oalg Q.Z4e 

o.ll'*bi.torl o~@ ti:~U: ati:}~t. ~t~t itl ,se®m~,,. ~tlla' G:Cb~~la w;tll 

al.t:lO· ove:~l!.~p to I'Jetf'JG· ~atort.t oo ~tmit tb~ k"-· t:.Wit~g ~s ttG't 
• - -- ' '> 

. . . I 

:t~$l~y· at btootj d.i~a,.qt .. t:Q~ 1n tlltJ batw'id ~.t.t ~ " ~ 'thllug'h 

t-hn ~le.m~ntc rw1~1Qh a~ ~61~ot~ ln tb£~ lo®:Lt$~6 ·. $p.t)~~1mation 

ttrfl u..e;at'll.lr ·vfJ.ey tH~ll ita, a. l)~C'JP~,. o:~sett !Jy~;ci.4: oorJ:t.a,... 
... - ~ . . 

ftber.utae ~f thi~t· 'u.10.~;t .tba· d.et~~1ty il.fJ;~~ obtuiant\ b3· :t,t)cnl.iGf.&6: 

flfl CE~lo:fll.$l·ti:on t1M r;' ,.\·the 6vttnuit}l ~~t.t.~ obta·i~d ~ ftait 
. . - . . I . 

t:tmo r~o <mlf>tit at1.&n tii:;ct.nn th$ sa~ ~~brtd l\0-nis • ~ ,, a~ llGt 

~aon\tiot.\1 .• w~ ~. ttu~~~.f6rc,. \l:rl• . 
I 

p =: p + ~.P 
Loe. 



EijF =: i f-r.l P(H + F)} 
::.:-1 t-r-fopo-'(oH 6'-+ o~o-) J 
==-' tY{r'(H'+F')j ( 

Jv .. - . 

. =: -t h { ~oc ~I~ F')j + iJy {~ P(}~'+ F)J 

' .. 



t.a tit.e .~ano:tmt w·h, .. ob ·~li:t.l ~bta-1~1 . th_lt~\t(Sb. l~alt.-G. ~~0 I ~t.~ll:!lti()tl. 

U~itl.,1 ~~ ae OWl b$,(dJl• 

·~hOU6h e~ .. , ( lt5f.) '-0 1t~Vt~in~ ·to (ttl O?tltiOG'JOO\ t~~ 

f'".~!'W,l'tio.n.J. ·th-0 !Uf!iViGqa;l (fltU~t:$\tiG 01\ tb.e H~!lt~:h i~c(t- t ~~0 

(\Vi~- A ./S e~~- ~t ·~P~AtOl:t ·mvn~~t be anti~ ··th:& Mtt>M ~ ·t; 

. \¥1'11ob ~etle~ til~ f#ttiWJ: 1u ~b~tf$0 d!S'ti1r!buti:on ·ob:t~A~ b; 
l~~..altr~ ZlO a!~~t~nqb ~ri.li dopc.:n.<l ot\ t.t!te cno:t(!~ oil o~ bY-br!dtJ 

~'~• Ol:J)arlVt U it ~r-o poaf.4b1& ·to de$or1b~ .th$ ~OJ t~O QbEt;'&t 

f!:tst~!but!a.s::t ~~ot'q by ·&t~i()t'i¥ ml& ooa t'3fl- OtJ)¥1~ ti~*~ ne 

0nviaBt~ad in trhn bmld o~bita:l a:~pro·tlCh•· betb 6. r~ ~a· 6. .'&' W{)ttld 

be ~~2u> !llar fj~~~tlf (:tti;IJ.)0~t bYb~a ~l?ib~:f>lls~. ,~~:d.t;,. h!$~ewt',, 

· · ·ttl tm!fs ~~~l.tu· pn~n~tbte~ ~b~~nf~v~., fttMJ. boa·t !)QSoibi~ loOt\• 

liaml deac~:iP.tlon w1'l1 rtmntt ~liti' 'tlhtlt.I. tJ~ by·b~!t:l baet1$ cp' 
· itt itt) ohoae.n toot/ 6 E / le t.'t$· $tnttll QO. ~»o~~lbl¢h, ~~re.ftlV~• 

. ' . . rh' 
. 1t1 tl to.en.l.tood n:p~r~d'lt: 1t iJi !Jltl.~~at:!tro th.nt tt~t.> bJaa·ta 'f 

bo ea .eh~~n. ~ibtlt 

' ~ 1 A ~ ) ~- ~t&murtf 

or d \ £~, .. • 1&1ts.1 J • o A(;i.Q '1W . . 

-.('"\. 
·""" v 

· :&i:tlOQ ~}It!r iG 1a:a~'*~ia.nt to tho· oht:>-io~ ot ba~lr!c$ tiat · tlfl 

long aa th~ rl:ta relJVte.tl b$' ortM~r.al t:tnfl$fo-v~&t1®• 



tao ooclt uoGl eqt1,: {1.®) fltii· a fl~~.nt~ o~ toft tbb 

O'bO<i.q,o ot ft1t:!Qt l.fJ~O.li@fld tltlta. of $1 mottte~~·~ ,~h~ <l~f4\PU.ts.,1t)M1 

p~ob'M:l'ln t()~ it®' i,tl!)l.0{'1A~ta'ttlln. W111"' b-~ tf.tlC.~t.:$Gt\ l$tt~:t:f. 

'fi'h0 d.1~G~M1 '€md th~ oft-.tl~fl~.nt~t! elo~tltlt at tho ~o~k 
J'!Jm.+~~ 1:~ ~-~· ~ .ri..~~ ili>t<il> .... ~l ·•hw{6} ., <> 
b4'.,.~.t\tioP.i.f; 'J.tjJ-~ ·j..t ')) ~-""' !(;;l""'li~¥· ViJ. 

F~g= ~~~+ LPM[01liA~-i(MA 1/{6') J 
Ao 

I ' 

. . 
. I .. . 

. Gi)hott$'~ !\~If~ nVil ·t!~ ~lom~ts oi tb~:> ®~,.et.·tf fru1t~. 

· ~Sino-a ~1U}l;i. ·aim; i~ to ~tlt~oo o.~tlpt\tat!-~.~\ lob~:t~ ·4\f) ttu:on 

an :t~~atJ.ble w!.tll ~a;~o-bl,e: a~p~;g,ooti~., ·~·e nb:!);}~l ad~,·t 

.£,u'tl!.blu. tl~~~~A::~i$!,an<61 l :toJ'i.~ the 0Vt};l~tt-l_n. t>:t tatae~tfJ• 
. ·x$:\ th!$ {ij)!Wt}~it~a:-ti~:.t>"t• w.c Wt'1to: 



LPn6'&uJA6')=i [ ~M0u/AA) Sr~~ 
r\/5" + L P, 6-'Gu j O'<P) S "" J 

,-\() 

' 
' 



~!."!). PI-C~ = L p.U6' SO'f.A ··~· (1,..;$"/) 

0 . 
In c~n~ tl. .. Gal; tbo laa·t tel1i:l_ln ef:fectiV~lt a0:Q')nd o~t!er' in 

ovo~nv ~ttd l!J ar.o.u.P0d to r.~l~'!l t!o Gitl~:eo~.tmatiott ®ll$1t,:t~nt-
I 

~ttwo ~tut-11\it:~n n~p.r{)~lmQi;t~on ttf,att 1~. (SO'V$la.ot to f.1lVt!flt otde~ 

1n ,r;;vt;rlep . ., 

~u (;t.~i1l tmn. mW' t:;a vmt-tten ~ 

!='}) ~ == H lk)A- i ~~ &!<! AJJ-) + 2}~ ~k J AA) ... ''" &lj 

,A 

.. 

. a~p;r...):lr.t~~tiotl .. ~ tk)wnv~r,· tnin 4~3t1vatiot& Ql.~~N· ~b~a tll~~ the 

· Oilil() Git»~e~Bf,,011·~ t.:i'Jv tll~ :t'Gtliltei.~n i~~~act.;1o4 £a cex·v~o-ted to · 

~tVfJ a t~ra~oob:l:e volta~ ~nl.;r ~g ~ooa :POPtlla:t:i~~ tf;'l. ·~l$:Gd 

·inGtaad. of a~n.at ~Y m.at~~ 0l.(ltr.t~n~H:l obtel~.n~lt Sin tba lUll 

tOi\0 ~~0 t;(}Ii' ~~tMd~. 

!Jl:Ma ootl~t-eiml tw c~u;toant!ooll9 ilul.til.l~t.tt v1l til1t~ th~ 
. . 

·sl)~r-e;x!Lmt ~(~· Lr\.1\eYe:n.t- i~'i. tbQ ae~·va·f-J!l;:O.Zl ot l$1Q.U« (1~.a'1.i 

i~l tl~l 01100 ~!l)tbOd ·~ tfl· tl~ Co~ o£' t.bO' -~G¢~ O~tt.oti(.)ll Ut\le~U 

I l I 

F C c E: 
i 



Onttt;~ti \'fith ~l'11J la* ~4\~ti~:i) lu (4 .. ~llib.~t~lll' 

iiOU o.rtbo.g~Atii ~~.~ tl~t 

Fe ::::.·.sc £· f. 't. i".·;:':h"'\ \ <i*IJ \-A<.,.fVI 

f • 0 I 

ll'!lqn• (tt.69) i~l ml~.t~d t~;:, thc. tiev...Oit$ ~'tr~. rtbt;n4'\0~. ~1:"{1t.lgh 
. . . . 

t~tl.aloola.·t·\on (eqa•· 1•10) ~J: 

= L ~6" sa-A+ o (sl) 
(f' 

~~r~:f{1~·t: 11ae: ~~ eq~. U.<tS9) ~·!;l)tU.'ltti: ~. ·~ dotiBit;, · · 

t~t$ wh~es d~.,na-1 ~·~i~;.~on.ts r&p~t:;~~nt th~ ~\\'!'!ll$t,tta ~tt~H:.l 

· '· · ~~titQ,t!on .,~~eot t" tiD~~ t.1;tt$·t · or·tit;;·t" · SA ov~~$pt. 



I . 

' .. " 

ln o~d~ tQ OJ~.t.~· rotntAo:£.4~~ in:V.t';$~ru'MJ~ of th$ ~la.ot~f.)r;, 

2101~1~1® .e®~~~~, tho fol.l.W.tM .s1mpllt1~~tiet~ l'Q ae®a~aJ.11;1 ). 

0r<:IA,A) - yttr3 

(M f<- ) 1-t J.l). - ylt A 

~Nf11fit' av:t>~~J.n~t'1~xl !mp;tt,(te: tll~:ti; flll. intalmot:f~ one t:u:a ~~Pl&ce4 

by tll~· · n~h~~i!(}a.l ~ve?t~-,, 

iSii':~ Oi&.f.· (:t.-..75} il' \'11) th~r'~ft)~!t· .f~V~ 

In or-de)~ 'to oo~lV~C~ :for tho defto·ie®tas o£ ela;tett type 

OlJhttale (JJ.~NJfeJ :!n rsp~ooentin;g ·tbo OGt"e bln{l~~ eM~1G!f in 



.~()-.·. 

a.·,te!l~t· ~tt et~l. !lrlopt tb.~ OiUlQ p:roo~d\W~ x~o_t» ·$'fl'llr.mtl.*:.~i~ the 

d1G&:tns~l ~l~~f.l~e: t.t1~m. :t~no tl2itnmio (;,~ovo~ooG>io data·• 

· fkJh~ "~~ ~t~'il¢ al®entt•· 

H == T -+ VA + L vI) 
8(*tf) 

A 

wbo~ m r~ V rt:r.!~ tt"~ i~t~'Hli1- ailtl t>%lt~tlttl -~1).~1!€1/ o.t'o~·tora 

rGfl)pa~lut.ve-IYt. ~ bo t1i~1tton. 1A tb~ form 



t::tt~. ~~t>~6a0tl.~ th~ . ~ns~a;v Q£· f!n cJ;.~ot~~n ill th~ (J~b,t t&.A ~ ,v.. 

{.ono oletYf;~~A ·o.t:-bi.-J~ e®l:tsi• 

tJGtna: th~ :P~li($~.~tJ. eiJ.'b.p.·t.~, to::r. too ~st~t'mit~~~ ,QI: UJ.<J-t­

·f:t!~m t1.t·1t:i!o ~te, 1n tbe 0~110/2 mt·tnm.t\4o~) ~- '~ wt'ite 

wh~itQ· ! }J.. on4. AJL Qro ·the i<tlA!$tlt~ori. po.tout::t$l tl:.nd t}l~o·btmU. 

t-"'~'"ifit".ll'~c<i~T.~~ ~.~~""'·n.~~c"'!'l;'~""" 'lr!'.' thiS n~J.~l ih , ... ~.:~o; . -11;.~ "V ~~;1.'1'V ,,#111>"""' ~"'"' ... ..,. .,.~ . . •.. ~:·~ ·l".t.lliio. r J-L .. 

~he en~~ p4)t\~~~if4l t:ora~, . <)J. r~ I SJ-> ~t'O ~l60 
· GvalU!J.toti by tbo OlillO/~ vvoo&tltlt?~t i.e •. , · 



'· 

\ 

. {?ab-~~t~~tut:inrt ·tbl$ in ~ ~~~~~a1 oa tor :; JJP- { etVl• 1; •• _74) w• -ha~ 

F;M-= --10"'-+AM) + ~ (1- Pu~ )~4 
f) . 

+ LL (fA~- n,;~) YAe .... \1~oo> 
. _,-, A 

. B 

. !1li11Cet £11 ~ ~ 7\. A 
/~ > 

~dl~-~ nA i.e_ ~~· . nt~bo~ ot etQotlt\:'1n, in. tbe o~~i.tftt ~ t_ 

tl'$in(~. tbe tJat<rt£\:~1. char~ . t t1<lf~od bJ 



\ 

tt()_ :~~~tvG nt t~.$ 1"~1 ElX":t>~&ooi"n 'J:.otr f !Af- l 

G 

' F .u !-'- = o(. .u + -1 'Y,u.. y4-A-L 1 9;4· 'A- I) 

8 ""-

- o( Ji + h cyMe ykA- ~<yk_ y it~ 

in O:\it~tt~Q. (1.:t~J.t we httVO' l.'Clllaoo~ a~ts'tit3a cvo~ A 
· · · (on l.lt) ~a la t;r a ~lngte Gttnttl!ft1ttu t:Jvtsr k -~v~v!nr,~ t..~o l$.llt~ 

eot ~t bm1if9· {)'tili taltJ tJ:i ~;h th~ -kl.Pl-i:-Ot·t ~l)antttfltlt\:n;. ttfm.t 6A I'<_ 

to- to b£J ~pl.ne$1 bu. til"· Ct}rut:r.tt¥J:ll$ ~~t~~ vQl.~eit- · 

_ rJb1lo tt~o ~etioi~ll.Oi~e G~f th\') n,~ro:&:ln$te· t~O~tn*& 

f~t~ t.hi) aval.tt:'lt'tri,n. (t£ f.<'J.t~ _ om1 · --~- atleeo-'b t#4rt~ _ ~(tn'lP~&0a.t~d 

rw ~:E!'t;)a:H§~ c~:r.-:'}l{l:tl- fJi ~J_s)Ji~tvifJn~ val.u:~s ,t;,)lf:ii_ the tltk':! . atasn~t 

_ elQi:i~ntu wh1,Qll ~tc::-t~tu· i~"lu~nee t~~ ct.\le~~;~ot\ cil~8$ 
.... 

~lte~tbntit:ln. ~~tl 01M:~tl~l, ~uob n ;t>»':ilC~d~tJ- t_c~ b.afil.Y dfl~.\rable 



~'ialf.)Q o~ atm: ia: to lt$V0lop a. method ~~~ll er a~~~ ·trit).o:r•t:iQ!ll. 

,3··rte·~1fi(J~tl!,o~-

l,tl orde~. tso. oo~.f.lbl:e tr'll. 0011flN:'JO~ ~setae· tht~ OVd~:11 ot· 

~PPl'~:t~t~~~ot:u~ mvol Vtth:'i, vta~>tlllio.t~!$ • a. ~t\Ofltltri.®l ,:.Hif, 
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i~l r-J~~a~ \1,.62} lr~ ~~~mo at tll.$ t.LuUikll~. ~ooa p~Wpul$..ati.·o~, 

aatitt~ ~.! ~q11" \:t,.:G~l •. ~ :U$cif!S t~llteu u.pp~tt~)Ji\t.tot~ £t11t tJ7o 
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.mtut~~~ ~t6:~ At a.Qd n~, tbe~ipre1 bf3 £u;to~~oted ~e tb~ . 

Gil.G~gv l!)f 1Il.t~-~d0t'ion ~f Oi\'Ul~ nn et~att:'o~ t:;~ ·tm ovblttll cpl.( 
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u.ntt ~ v ~tlti ~·~$tle<~ ctE~ 

1 

· netllmme thnt the· oo.cipu·tG-d; ·~l(~Ctro.r.:t 4~.ne1~5~·~ i'*:}p:wctJ:an'tt ~h., 
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