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~ /sl t~,i'Uid : A"".s!:LttL ~ ;ÜA4'IIÜtUv 7It1U.l.stQ~~fe .:JJe7'
t'ST dU ~If~ Ct..s~/~~ .uÄA..LS ~~ ...tkUA.se../~üvo

{ Itdt4At! &;e J1r~eiMle- I~ l.ele4 .4ttit~~·{~1 L.

6l4' ..?f ~ L ftü/-t-k pLÜ ,41"".,,~ tJLÜ.tkt ."."., lr/aAAd 1" Pt/awI __"

~iM (4 M.U tt4tt41. ~ t t:,'!~ E~I':' j ""'" i~·ts tUA" ~'ttieA u.~ 1VaMd,

.u./sjJtid..t. Eü. T-/Vl.pt;"",/"-_~' "'"" 6fas .ex"St<.u.t ~t.J u...4.;:tc.C.

1I-u1ak ..u...u IVäA.."",dL,·f;u,.r ~/f'l-iucf4<- ist s~tes. )...,. EIktAt"-
!i.a-urVlf ist~ flLcj;tn-k'rkd 'f~ A",,~wl.t fIltA, 1.<"fL,,·G/tM...

AlMte. 0'. (. jJutfl'i-U:-d ~UM+ tllaStliJl,uc/e. T4w-.i!~ hl"!(J~

~t4 {/(Jk~ 4~~t StJ ~~ 2J~lte J d.~.ss lIIl.U ~tt-

.u..u. fU.e A/'l-teU.1e- .sdu. II.0SS (S" i4e.v 1/~f4 -d.. I '" tJLu", tftf4-ss d.' -

~ f10g1.4 lA.V ,

.iAM. 41/etAs.a{,. l"'- S SIf -Ittioa-d.lu., Mi-v~ .u...e ~t­
sl"~äAe TlMAIVi.I11.uAWAte.,·4.,....,c/ 7'(~t) .(ii+crF -Uuts: Staks,
~ Sü ~oBo ~(t:w'lt I~ ~a.c.e. ~ -t'IJ a.M. ~ rtdLe.
..u-t.,,/it vu<d d.~ S% u ..t6A- üM.J"sst ~.S.2). J" J.tÄAh.wl,".INtI~I

~ f'W1 SlG ~ tJU,t, SfdLt, .x ~ ~It.s iM t.1las St~dMuUct

d.x. ~ u".,ftu.sst i.st u.. a..tLI Ü1II u... -u.. tuU.L.1 I-&'" d.- pU". h'ä.t.-



SI
/I+tL~/e J ~ ~ ~ Stdk .x tol.x «Q,S

Sftd~,,"ft~tö.ßt. IV~ itIUA, ~~;:""·L'IW

Ples; ltläA",."e.«,·tu-t/iSiI<flh"U44 1tA.,/ l.st

~r; I = - FA L I dU 1rn-t ~lts /)ItOx dt ~x ,
~ue".u ."iN'F .l' ~

5U- kJ(.te;,~~~ IvklMf~ lNWd

~~ I = - FA ~: I ~ 4C~ ~fs!",/).sIe. ~~~&UAIJU, w~e".
~.,.(J/.JC xHl.JC

~i.t ~;ta-u ~ ..tA .t.i-l. t (f7r::tu ..tA-.i.u(Aift)1IJf.ü Tu.v~""" ~ SfrLt.W ­
4M.U<1e.s. NDld. ol<A, i)er--'"!inv M.4 ~Io;f"s:d.u.- wät-e- C t'.st

dU ~W~ t.lUArf 1""';.t-et...u., «.tA ~~~ NaM.c..~ e.

cl&' aud dM- -ustdtit.t.~~ TUM!'Vl-atIutA.ß.u..u-f 47' I«'du.. t4ud/
,-

deR == c 1?t. d7' ~ ~. .m. d,ü. Ifll~e ~t:Jlu"/~t. ~ da.s

-Itt.a-d./ett! Sfue.Uu.u. r 1.e.'AÄ.lt sie ~ rtf/x: I~ ~ ~t

..f d.Ü /),·dte. "(.He.ic4...~. J44M.if ist d&'=,fc rtl.x:.(j'r. A.... /e~/N
/) ~ /)'1' dQ~ ~r
VA.t di.s. Sfd~~ceS. i.st t:l7' =j'tdt I aLstJ tlt == fC t"d.x. r;) t .

T~ istM~ ~

eltl
l

_ '" ~ 1_ d r; I == ~2'T'dt - dt eft .,..Ä tg.x& dx. I Sodass
Je. .)&ld.JC.

lJü VtAa.U,UH eiM U/MIUI QM( dAt.,,0 Z>iu.~~"....,u.. I~' ti.,''/rI04./

IH ~fcLJr I
lJl.ts ti4ic.k-., 4t kl..u4t t;KLJ; PÜ/i. 'lJ.,1f f,'ncSl&;dw-I (s S f ).
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Ifuk-.·sd.c~ E~7U. (At~-t) ~4N-. fJÜM.d... J?t.i~ ~J/äMtJt,·., h.-, ~it­

Mt~ fAMl&l~ ~. E&It.t.'5d.t. f5t,q../"" MlfA-IIl iik" .uMUw '6'"-'~
Iflio/ur~ rwlIs~ H.t. 4'ä.t'Wl~ WWL!e+tnwl.,(dt-. Ni.w.te lASst sCdv~
~ iU+H,. 7i·t"" At 'f~J~ tJlM., oS? "Altivwtelw1{ilW14-

.I~u,J @e.t~ *? "_4.- ~t J'idv -.1./ a-. ~·t tliiM.ld iM, dL./,t..,'sd."

Etw.";f'ü ~4i.tJW' ""w'! Nllft. WH. s1. 11 T~dt.-C44JUv 11 (,)_IKSt.'itn."",).

Ji.t kftlt.S"'4/'ft"V' fIÜA- ~J/IAov P/Mwoe.k.(tIllk_S.d...i-e. ""' CUAP}4. - es:~ u..~

)"-f!_tdtM..e. - ~ «- f.-"S.I't~ ?'13detA., )".",'$ hfIÄV iUl'scivw.-
.t.u., UM-tJt ~ 1{!J0 u1i.tA.t. ~ci 51t1AA1M~s J ti.fJ.$$ N~e .u-e f#1Mlv """ E~

is~ ~,,~ ;"~.rsu..". usf ÜM. fJu'''' fllt2. 1Ira". ~I f1~tA, "lM-~~­
~. ~ t..u';(1~ At..1/4U7.. lAlLil.i.lf ~ vuk H~b4tl MM.J./~ tAt.

Ar-u'~! t/fnoI. 1Veit.u.e. UM"'- 'E~,J.I~ QMd..., .lAS t''liM2-tf #ÜII. ElktA-

f'tt/l~J' 114Af>. ~- ifvv., ~ f1t ~u.W-te..v:

N'i.Mte-- ist~ ~ du Ef'::. 1M~"", Jr·U,t"tfltstMlIk ~f{ewv

ß,.'tt «i.e. rS444..1t CIkQ../i.e..- «ltAlftA.v,

Vinne und

Qn"e,.~ Ener9/en

E'~ SfI.t{UfA, 1e'~M.l,f M4.~ J$ "tJ.~t.~~1AIV'
q V I

~ """ tUAoUUt,.. 4~ E-,u- UM.IIt I1a.tllw.< 2U-

r~1 ~ItJ IMA-ti~ MJJwIv a-uu~ Ie~~

E'WA-r -- H.~tAoÜ. -7~/~ ~,

)cA, e.uft IIa...;Ü4tl- ~uJ'4!'1' suJ./ A!lNo., M4- .!'_t- Hk- 4tÄt4IMe.- -#l­

4oM~ ~iu..I. c; syt~6 a.au:.~ t2MS, ....~ hasst N'Q:.-..(,

Uok"" _IUA.I E"44.64,ti.t-w ~_""'" ~~t~~ 1c;",.,.,.I4</. .)i.t.J..

14.-w-tJiA,Udlt.lJ,,·1~ --.dv tJl4., 2. !lauf/soll 1/A.'1dt (s.<!!}).

-J.au JI"f "IV;"-...,/w.!t-.~t.."i3f lu'sfO'w'sd.".., tAtf4AMAt: Hntv u... 19.

ja-k~t MJuAtilA+ A~'f u.." ~~ J.s "/(l&4lt ul",J,.,.".d. /lude.

~e. dü. :&zti.J--..r/ AfaM.-,e.- At.kJ'~/J.,w,t.. " t:fM.,~.d..t-,
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/)ü ,t;;c~{ #lu 1,II_i(raf,u iM.ft..~w..f MiJ.( «'0.1:1 ~ M.wI.~r'

~l4+&t- -1.11...., -,~~t~ "--. lliA 1U+w "",,.,J,,, toM..t- ....,~-

""".t:tdt- ~.w..u.uJ'" (I/Ä.,. sidv ur' iUl\.o A~~'iUAl (.d;.,.~~ Si­
~~, .2/U(.<. ist ~ MDIlINfIktlt.i ) lIi.uA. .Bq;w:lf tI4A, _~ e~ ~

sr/~ ~'k-<F~' )u t.t-~. CllMAtt it i~t «M. S~.&. ~ ,ffAM..,­
~I.t -.(11. ~ ~t4t""'" &..u11MlV" tJtü, ~ /<;A4d..lutM. Sru-o.. #l/t.J­
tfAI/. SIMa., IM- ~_ 1&~u.U.Jr4M""" !fl~ isl Jso «it. ~~~.E""'"r- u
1.",.siaM.t. I"",~ ",uJ.f- J/~.ltA.t.sr.tM.tM. S,.s/"""- l~ du ~~, ÖMu.·

r ~,~«uv J~~~ ~t- lVitvw.tM4f L Q !Uft....~ (,..B._;
~ W,/: ü.t4 1ffiiM..,lt..u-;) nWv iM~ .-~ AfM, S,dÜfll; At-k.·f A
4i.sld (',B. AlKulc4M-I'.uJ...,. /(~"'tt'UJ.rincs~ k·t) .

:ß"''iitl : ~.s S".sftMt. St4: ~ iolt.4tts.J tMAlJ<thMAi" Gas (;1. s. (g- 2.3). Es ~

.-:::":~",~<",, .. : ..' ~ ciMl'rtMi ~ .......""'1t,M~&v J ~ ~d., ~~ ICIJ!-
.... :. :..... : ... ':' .. .. .

:.:~~:.:::::;,{'.:::,::..:..:~: : 1-':::'= ~ tJltA.. FtÄJ.~ ~Z.!~S~ I-St .~ GfJsl!Jw,.cll.
'.: • , .' • "'1 I ~

.:.;: ':::"•. :;\': ~'.:! ..:. ~t4' b UtUJt tJlIA, /{i. ~c(e tJtuA.fNv ~e.. ä.u&t",,~
1 I ,- )

:.dx. 1 K...o/' .,../:J a- u.. r;te.i~~1 fekditAN. NaJv
~.2 /sl dit~e~ d.t.s SrfUfd t14 4Iku,....., J:;''I-I'aLfJ1...u..- ttw.,t,·sd
uwi H; N ,AftnMlM.-1'ftH-~~ U c:: jN~r.....jU t:ÜclUU- /fAa1t .MHAlIL

~ "'*" """'"'" I4of4IMIiti..d" ~lU...""", Rt"; -tJ.it..~ J .s~ tJl.tA, ~"'-'

fJtU iM~'l-u~ ~t- tJlx ~~6 M~ tu-.J~ ~~~.Ju.

~ .rrf,- IdI.t:r.tek A~·t tJlaA.1~ i.u.t- S'~~ t1ÜA. z.".~,d-u""'.Au.I. ­
..,r~~~aA dA. 'Fdx -/J~dx =-1jl/lvJ~' dv--

~ y~~~ .u.~~,t. ~t«cIv ~ttt..·t~1 It-:t~ ~~~

.rrt~ a.u~ M-4 ....e _~fir.u-&4 4t~""'Vt dQ '''~.<AV'. Ju
tctaA. vUluS(tMAAAr! t44. 1M4t~U+ Efu- .J~ 11/.41"",'" r~~

~:Js. IdU == 8A1+ J QI I
Auc4- tia.s ist tM.at.. ~lW.."""'1 ~ 4. 1I""",1.s41-•. B~-.l.I, J .tau tJi.U­

se Mt,de..u-t.·s~t. ~~1 2~ SM/.... oWk. ~f~".,.j;,·JUid..uv.

tM/fcÄLt: d ktJl.u,fef -UkL Mri.tt~ e.:d, AKil..tt....e..J tJl.flf4lMt;dA Att-
oU4'1 ~ ..... YtUittUuv. ot ~4.J4-'k WtJÜM1U'..tM... tfJta.ks .)'!f'....t,-d
~~ rlAN>J~ ~/4+f., VtUiaJ.<.ew, eü... lI4tL 2~(iIWI.d fJtt.s .s~{1NIIt.t w­
s~~ (lustrMA.i~vM"4~). e-Ü4' .r~t rIANtAt.'1I14 ~«. ai~ 'lkjIAIWII.s-
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eJ.t.·~ ttf&i~t.

.1J~ ,.c-C4~ etk"'fÜ. U t'$l ...... &.'sfül ;w.. 44..t 'lu.s.ta-llcl-laiitn",.~

S;uiJ~ tIU.l li:l.c44".. Gaul. ~I u~· Itth&tt~{w 7~·td..u...ra.!..t)

~ ~ 6UA" ~(JIo.4tw. J. (S.u.). .4a..~.t .lId' e.s~~ "4IS.
~ ~.ssUv ai.e Kü./t& ~.tU awi~ ~ 11#l..k;t.t.v ~.u,.. (71. S. 11)"

~ekiJ."'1( ~«uv.)ü ......"'e. E~ü- .u.,{t.ä.tf~ ..u:... ..... ~u.-t

,fJt.....t;d.JM, C"-fü-,~"", ~II ~ AN!a-'" 11M.. 11,./.L/u;~ UM.,l lila.

MU·t ~ V~~ .".. At.J Jt>t.{.tI..u U CI U(Vj T'). N&,·ftA.1. 2u.s{lMA#Is~lt"tJ ..

41.".., ~~ Aoftt LUI iM ~ AeuJ.,..,,·ttllW ~2 '.1 u..tJl '.2. ',.....u., .~~
J

(CIkt;;.'fC4. , /lJ-.I.Jb ~Jt ~L E'1l4M1t't uw;/ t;,·U~ 'sJ..,.~ ClIJ&tAf").

-ke 7>f4ill. i+t, dlA. ~~.~ tJI-U! S.'D~ M1#N&"~ Butu.~ ..
J,..... -f.rte- 'fUrfkfe. At.t.e.. t ~ 4/. t.. -.. Srtu.....,e.k;.tIL/~1ItM..,·!,.wiA~NKit A'
~·~4;d,...et. /"td 1I.:r .t« .,.",·d.-.d M4fA4,v ......... SrtlfMl •.trl'.J4M& ,tJI. t. -... t­
.t/~ 1dt.:ste;L A..J~/·. .).ps 4tl..u{t tlf~ tf). I'f... .la.1.! JsfJ &ud JdA",d~

dU =- ~A - 8Q f.te..
"

1'1.'/ I-tü,4 eJU.$ t4.stt.(.;v f/CUAj/JQ f,..t..s <4-"~,:;d ~'I-s.

fI~/Uv /IM~ Wkv tJl.a..s po", t.du...... 1t..v.-..'otrIkAAMoA'Id.t..
fr ti:uAe". l f4, tJtU.JUAA. Z~,!I~ ~.s, AM.~ ~ e;t,Ure. -Sfstl-

4<.U -U. 1~~"fG,. W,.~e. ""'s~·~. I."" .,(M, T~e:tka..

,M.w·k 4ft' du. .8tr~·~tI ~ IUJ'ta""..~.rf~«.v

~ust siMd .-.a.-u.-eMA.at·.s~ J.i'L~ t.........../",."., l'W;S~ """""ak.w,·

3 k ,.,.•d. ,Mo4.(. s c~ tftÄ.tr~ ~ ~ JOt tud4M.«! '1I'rVI.i~ .

.4rUHot. .e.ü.tt ~f<-\. j/AM'~ «LA TiMA!-tAtJ'"CtM- t'sI) da..u- s~{

AM4w vn... ~ 1~·Jd..u.. l/;(.sf4M."(!f~rI-'

'-1.2. -1. ~u I~·.sd.t.. lkd4ofA.dSf-&t·~1 oUSo t·dt.~ 6'b.se.s.



2IÄst~RS~'~ ~d. ~ ~ l/f'Ucle f .J tJlar I/~~ V'"

,tU 1'1rJ.lM4t -n /AM. "- du. TtAMI ~a1:wI" r, Jiu. e. 11aM'~ i'Ü- .t

~f U"'t dt.ä-", Al1-f./~ oLt.-v V'uk"""':"!Ir; ~ -tU w&taufs­

t~, I.... i1l.U. ~~ &duuL"tü.c..c!~ ~ ~
~ /~~~ *O'"ks;f-~t 4~~. E~ SU ~ =-( . I=S ,~t

id-tid, .) ~ ~StAM, 7~ d.as. t/~~ ~·t V l-U kJ-Lt·d.-

AA.tM/. r~ 4 ~ ". tt dort:)

It6V~Rrl
Yn-w. t t.~ to,.' ~J..u.. St4AA.tf UM Ic.t ~ ,,'s f ,.la. ~ Üh..aA.ß,

Gas ~~ ~le r;~'~,f ~/~t. /.J(,{ UM.~t..tiM.tn·~

zr ' D "V'M"td.4 ~~ uv ~ iA./~tJl ~ ra.~ ()IAA" ~. fustaM.d~-

't~'~ j:J I -v; i' /'K~. Jas ,.d.t~ G'Q~ "st tA", fro~

~ !3t.!.""d..t.A../:..4 ..t.; MS ~,;,....,~ e_,u U (-k.; '~/~t4 T&'tJA.-

iodJ) M.cM. ~ pIM,. Tu...)<.\a~ ah t.o...rt., H~ ~4cM.v

"l-1 Uv } olass dA.es sd.6-W ~ fJl..U., l","st~-Y~J1~'
~ 8iN.ti ~ ~ ~t ro ~·t ~,t ~S~ ~t. ~ -
?Uv. 1Vt.4. ~~ ~ aA.f~ tf(O{ lu-t't..i~ ~~kf'"<"ji..,

1tI~ ~ kLa-r","~ tttdaAAA'/e a..<A.1 ~ l1.ekAS (a~ I

I?-c Ir.. te4w ~ I)~H tla~ t't<A, ~~ 0tAA.!~ #4...t AHt ..

~ t?l.tU/.J d~ f"tf M.a.-d. s.31h2. jkv .e..:... i~
Ras a..u.s N ~~

U(7')=-IY~ r (1 ,,__<~ .,. 7: f ...t.t. + 1..,,) J

~' ~ ~t 1 ~ A4t~t:t2.t dtA.. r"l.t.f' 4isl--rtJ.d.t..- .uc...ts

~ Iu:ds. 'k "/;I·~t ~~.

-~­...-----v;

I'tt'l #~~ f:)/..(,{. uutHV' lIt:Jt.Mf tSQI1·e.s

tä.~st .stU., ~~~sa./~,1 ~

s-id. ~ T~;tA.a~ d.l..s aa­
~.s äAADU.tt / ~ d.tNS~~

1t.~!!I'Kt.1 ~.

};a, lila! .r,.s~ tW.~UAI~"S~ -NW
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" ' ..~ flNwl1Aldt is~t s·u:.,., w-a.. J tUt () Q - 0 . d~ ~ o/f
~ ~~ S~~t ~d. .~~ ~·t 4d.IA.s.tt.t &UA.t(&r~I ...,.. J

eft. cfA = (/ • IV~ ~ ..(A.(~ H~ftsfJtfr t:st IJi,fJUMN

cl U = 0 . AI""'""" U ~ ."."... fIlM, T.(,Nw/'~aüc..t. ~ ~ äM,i.
,'st dU = ~~ dr .J a-ls-o d'T' = " IV TUM/tNJtI..vv ,u..s

,'t:L.t,~ 6;'a.!t..t ~~f ~ ~t ~ ~.t~'XA.-

8'~'-----
t1(Uv ~&y~ siJ.; .s~.If14,,u.c,~ ~ dM, ~~~tir!

cl'/' = 0 !d,t.;u~e.c..- fJlA...l,/" l1i.4,ss: U ~ 'C/'P'1-L. 'T' ~ la.,l.

~ü i~()~e KnfAP~~i'lfJ'VViA'Kd lE.xt~/1/lIf/
,- ..

4tol.- ~ ks.~~· ?.... ~.a: t:sl ~St·td. . Es ist.u.. 1:';"'/.,;(1
-m.... a..u..uUv AAA/~~/'/ H-.. ,uu Sfld4- u, ~ A-r-tSftJIAA/s. o

l-ustOlM.tJl l-~~ kA~ (a.-Uts. 6'as ,«. (/~eM..~ Ducl
d.(A.. T-U4A)-u.a'4cA, T) A."", ~tutu. ~k ~Uult-uv ü./ ~ft4.·

:;??=--=-::;:'-=--=-=-=~_=~=---==-~-=-=-=-_=-=- dIA ?7"~e.s:io" Oas 1tU!1-C Slf"'-
~ ~. tA-. ~ N'~!-o.d"

r:·:}-~::~ol:f..::~;;~r~.:.:!)~::~::·t;:~;;;~~.:~:.~·:i~,: ~ :; f;;;:;:: ::z:~t
0i~~-~::::---;:-~:--=::-=-==-.=::---f-=- - 1ituAM- dds. tfos: 1mM I/~ew
~ 1 - y- .1 1{ a.tAI das. II~ iM- v:.
. • 7.u.l~~r~kt. Ou /e"..-

p-rtJ>fr,n-" ~fre HJ t4M.IS.a.uv.,/ ~s dü Ju",,!'a.a'tc.t.A. dU Ga·
~cs u-cA.d. dit. TtAAA;tAa~ ()lLS W~ t-o.dt.s ~ ~..,A~

~ W.Jt.s~t::Uc-. si,.,p(. 1'1-.,. .$)~ ;." dUs~ i'iLtL rm....u..~ fUasi.­

stat,.~ ßa,.,#t'ss-. ))USe.JI. Ist j,.., I-t".,.~ Su-e. 1LI-v<A'iI'k.[. lJ~

U- kk.t-uA1 eU.A.- iJ~f":"fsJ&-id.~ ~.c K,..(,k"."s -wi--td atü .lt,,~t_"'seu.­

~I ~ 5(1slu...s (;«~ #la.s Na..-. I-ad 1'koidt-lati.t.B .-wüol.)

/<AAaM.- ~fä-lif r~t. i;i;.,e s~ K""'J~Sflnv tu..,: &Ja".,.
sÜ-W ~pt, aLs ",so t t..u..~ UM.t?l ILLWA' i td ~ ~ t:4·~/lAet.

lJQ., ~ /dJ..~ ti-IJ~ U = U Cr) / IAAAd (JI.tL r
.~ fetM1fAA.. ?ro~ts.s -1t.l1A.ltCIM.t qdJ~ ~ 4,A'tt

t ~, .I ~

K~' ~ 4SUe..· lItt-uflscdt 0 = JA r d Q ,/ dfO



, ß ~I.f.
dA' = -dQ = cl Q (1'" S.H). ))ü rsa-{t. a-. s;st""'-v /c4's{t.!, A.Jt..,t

...wC.t1lll ahlJ ,;... 1VÄt.-t. U-!~tIl.dt UMIt AM tia.s 1V&A.'IItM HitJr~ ,
,a(A, '*11 J.ek (, ßL,m.u ist t1li.t. ~1l.M-., J 4lAHASI't4 ~/Ik&S'tiJv':..bw

KiYlJ.tM, lu'oSte.! 1I'l6cJt ('U At~•.t a.J.~ tlMtte... ) J s~d.ast: ~~""""~
aste- lIaMf/soll ~J. "?.... U - U(rr) UtMI. r· U'N.St. ~ A =JQ .

Es /:sl a!Jo AM.ii~.J Mit_t- lu.. 4'00"10 u.e. ~a­
-.:s.d.e At. ~,t tMNt H/A'VaM.~, L".t4N ,'s f a..I-tN d../U S7.l~

~t ~ u.. ~~/~s 1-t(SffUc(?(, J Ma.d~ ~ /~

(UA.Yt~ ,'st J d. I. tJI./H S;id -ka-u- ~" .M-U<4t t..-tt
~dIA.,v. ßI~ .4«dJM, släiu .r~ ~ ,{.a.u Lt ~t 4M;tü/./
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Je", .t.A.J:te f/a-uftSQtt rol.lA.i dU - dA ==-fJcfV~ aLso dlL+l'rlY=o.

)a ~ iCiUJu" 47a.s dU ü-u"",e.. c.~~~ trfn1. ~ ~/-Gil.a~ a./­

~/t.J tlfaA(MoIaA+ s~·tuv(;~~= ~~ J u~a.ss dU = CydTJIAMd,

C:dT + I'dV = 0 . h'",~~ 7' u..d V- aLs tMI1% ~äA",!1-e,

rfVt.l·~ t-tt-ad,fuv.l tM-ttJt ~~4v jJ /U-U·t lidfi PliA, '~'­

sd4v 2uda-udSf-4,'~1 I'y =- I( 7', Ni< "d-uv dtUAA1/

C a'i + R'r n = 0 VH'Itfia'r +..!L. dV == ()
~. V . '1' CyY

Ifü. AM~ ~ ~ I/M~~/ifA,.lUrf -J dIJ.5.s (V' Uu ~:6~ftlu.v

~;«-4ti.u~~~ ~ oUA" tÜAAf~·Ml ~ a-UaM.le, ))ie I",fe-

.J.J~ Iv""t eui..'dat.:sd k
.s1tUHM4f-a-u.c~G'~d...'sdtA,v .' oe Jux t«ZVCZV 4sst

"lfUd.t-~d,-f.d~ ~ Fs ~'" ~ iM t1l.lA, ~(asi7.s~ 1~~aM..I·1e IA-UtU

'-u~ ~~/~~e,.dt..a.....;1e !th~t." ~af ~f a.L.4 ~f~ iu t:t.uv
~t lIJlW flA~4f'duM1 aa J.uA.d."lfIA,clu ~ lVaÄ~e ~ .5tn4~ ~t t:7Ut"

ru-"""""-f d(s lJ(,(A.d.f4Mf-s~ {9,ulUAfu.)M4 e. d.a"..,iS~ S'r'k-s
Pfk., ,u,.~ (aua4(.tt...e)- 2ustaMd ~~ a.u~.



Ja.s G'as~ f .J~ 4· /('IJIH/ussil/W UAA.tX. ~t.s~ ~ ~. /J7t.a­

Ic.~. I'lIJUiv *~ ~~ ~ ~I ftltp ~.s !a.s.ft,u.~~t's~ tt-dd6

( S 20 - 22) -tM" s.d...e.w : Nu-. s-id." p/M. je~ r/ tM- «.a.s. C;os ~,t;

~~ die ~~ ~·t f~.sstJt-bv' Ats~tf~.s~dJ.,~tMfttlt-
tLtAt -/-W. ~·ttiut.

Jü F~--""-'I -ti.4V A~1Ud.4..ur! isf UtMSD IJ~~~ -i~4 Ä

Itd~_e- C; ist. E'i4U.tI;u..icf4 ~se lei,jM+ t:IÜ.s4tdt f'l.i>u~e- Tu-/e­

4Ativ.tiuoUA.i4A.4/AV aLs ~al;n-;rfG 6'tI~e. (l)_-.s.'Aa"titn.: j/tA.f~'d./

~ /AltrW A A4it CO,&).

/"t;f 7' - ff f>Y ~ d trf.;r!~ Bilid.'(f
(!- +~) ~.8.+,,)Ar ~v =: j:J~ l{ e., . Bü- itJU~ 6'as ist Mad S 13 ~ ==R+~

S,.tlass ..1l. +-1 =-.f:4 ~ ~()
eil' CY

o-------+------~--v

Vi

f', .-- - - - _..-- - _.. -
~ I

I
I
I
I
I

Jley4id -...;1 j1{.t;v iSDIf.M."""u.., Y,","-,,",,-äM..w.u..c..,f ; /11-~ 'Y'~

"" .u.U Ha. tJ( AAA",,'t I>UA" 'k. 61AS 144A ­

ftA4 ~;IA(J,~ .'1; ~!~fC41~f
t·~t.J d~ rtt (;iIM.Sld/I. ei..tN

Ii-&..·~r!
5. .s,

pvc., =: p~ ~ 'V ==- G<lUSt .
dA." G4,'dc UM!
jJ Y = R 7; .. ~sf.

.Ja ~>-1 1I«1,;,..,./t ~ A6/"·tda(t.I74«d.,, Mu"" tdUl.;6tlv P_f,f ~'.) 1J
lMt. ~V - lh'ailauc~ s/~'4v aL.s ~ Isot~e ~ ~.sd­

~ ?u.ukt.



cf<?
A-t k; 15 ~'.s tu...-I -t<.,. .Uw~ ~di a.--t6 t,:sd..t- I/~~t:iu~rI: 1jIa-c4
~ ~rlu,., ~tUI)t.scdt rtf a.;e,e-~ -k;~bv ad,-.:vta t,";~ Vo­

tu-~AM.dLAe-u..r! cl U =J'A . Jü fauN ~ts-4;stu.u1 oLuut ~
VutiMdtAUcA.{ ':'" iu"",~ EIlA.tAf~. 8e.;~ aCJt;Mc;t·s~ :x­

P&lAAi1'Qk, leAc,t du taMile ~,t j t:JtU ~ K~ ..u,·st,t ~I' I<. ().s!fAv

du t#w~ ~u oUs !::rs-tlu...s. Eh" l.aMi' aMdt.u.s E-if~'1AAs.u­

~ttUv ~ 4' ~ i.sot~.u... E.xfa-i?:'W d.ts /oUaA-... ~OSI'S:

~ü fa.u}~ /~t~ aU oltA,~~t ~·~ttt stow..u~t tJL,u.S ~

#äA4ueUSMP'1kN..,J fAA;la. ~ ~~~ E/k-tAtu.. dl.s. tit:/.s-{'s dA."oUAf .s~

~t (7' S. ~~),

)u AU<.'! -tt.,' ...u4..~ .#cea,'~ 4.cäatat;~ /I~<.M.tiA,.,d.tA...uMr!

t"st -4,,'dt u ... -t..vLed."..,u-v.-l M'-UcM. 4Ha-w..eM.,Ut,. T~~4~~'d../

-k 14adtd./.M'O c:. ~f ~ alu r..e....w)<A.a~ cvU..ciMl t . ~'t
dU - C et? =- cfAi AArlAd 1fIl~

1-"

Aa:iaA.e1t.".9d.t A.l P<4i!' t« LM./~.iwc4lt.UMI ...u...e.s G'(AAIH./IM4' 6-aMcUS ,

EU. aUIMou....;!.a.-ud HA--te.äLf sidv Ü,s()~ ~feltd...c..t"wu e-iM G'as,

MS .e.s ~~ E~~ "iu.saAAA~ k.et..t statt a.us~t
(vlf'.s. 'rJ). B .../.y.~eMd- ML'bt ~ sidv ~' e:>U+ at:JGieda.~'~
S~uul ÜA.4d ~I- 3~M- ~ a~'~Q~'~~ lU.s~U4~-du..d'tuv. 6..u...
'tIIS'~ ~ ß~I ot4 re-;tA4~4Ä.ccUA'(f auf b'LUUd deIl. ~l!'­

<4<·~UAtu.,.. lu.s.I_'"I4t·du-/ (s U) MlcUfMt t1UA Lww -taLd" olasJ; dU

-t.$-t...u -td..a-w.u.Lle Tft.u._D~/lA.a.u-'k ~t ~e /U-<:"U-t<-, cu.e.s: ....üdt.

~IU: P'I.,.Iu.- ANiA.« -lM1 -/.s. (.3, -t-cL..-ddt)
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5.1.

/1,./ Hi~ ~ I"sD/a.~;fM~ C.xjJaM.rlf/'k/ t.JlU: leU~ G;'au~ Is:.t .uM~

s. ~~/6~ Mif;'~J ~uw #~e1.Ut;\~ Alä-w...-i! du -e.utlu &.u.v","eIl

,,"-' "!(JO % iM A1.k.it UM4'~aM~. jü.&e ~c-A*·t~e, ~.t

tÄ,.,1U,sSU1/' .~ S'~~~·H'~~~t : Su Il~~t«.~.(

~~.)Ü 'Ft.U-ccL~ /$ t lu El1JIf,tJle.l~ ~ I<~~ -t..iMM4a.,! t2.LLr-

,~~ ist. Eiu~ Pl4«(AMtJi ltu",l~eU· tf4S~~ ~-"t~ .1~ i",,­
iilw..t su..,., .J a.a.ss S~ ll/-If.iSd cw(.t.iui. 'Bu- JWldtfUt,lu.. t:Jlts

71 1I~.s ...tt,;.sf" t.su At. ~.~ UA-f.d, eun e""a ist.s~ A~«-u Uu" AM­

f{)/AA~H-t ~1aA.A~J 1Il1U4t.;f das S!cU ~ 'Vt>4M~ ~I ü-r -U4- ft a-u.v. EU.

.[~ Zrlt4s. ~d a-u.dv ds. Ku.-}6uuss ~l,.;ckct.)GIV

:Z~'le 1I~11s"1i. lJtI.A, lYäA-1M~e,. AM ewL.t ,t;-l,Uf,4f.I. /~ca.f~ :

Es. ,,·t! -*u""e. Nas.~.e,., / dü Iv'tit-t!-UAMfi.e. aus u...e-uv Nci&_e­

ILlStA~ ...u-c.t~t U;CA.pt ~·t ~.~..uu~ /<'~:siUi~&S~S üv

A'V/-ut UMfMl"llMPldt ~e dass ~ ~~/~ Nä.t4UeU~~
~

MUt t:i.t.(eA« Tu.wtuatkt- H1-ttllMeU4.v isto/ a4V das: dü. l'1a~·-

~ IvM4tUe a..'/it.t.

'!J";s.jid: Es;sl Midi· ,fIfIl1~J~ Uut#A,SaH~t Ju f,.IYHstJUllM.t.c..//

all.$; lItÜ e~ü lU"'V A4I1JW.d.· I/JLI..S 'i\.of~.s ~ I1IÄA4lUe~ ß.Jt

t1IJ,..f. ~/~u~ ltu.A~u~ ~tl-u.'t.

FÜlle. dQM..CA~d &u.,,~11U 1'1115~e..J et.it,. .U-uU4N NM~U"~~ tvlil-

~ ~f~'t ~ u", At ~t U440f~ddt ~t:, I?l.a..s~ ~ 2~-
/

~ ~~~us~~ UM 9~ ist J AHItd /JU,et!tUMIWV4U~'U ~J.t4-

DA, lI..t 1UA,~t. Das !tAlt!~ ~~~4. ~~·t(A, Atf ~ lttit

~ MJ:tlNv NaMjdsatt. / dl. ~ t:--...u.,i.c ~ l.a./tu.ul.s.saf~ """""",, 0/

Ütc tieI6lAt:ati" lU+II. ,ew~!u..tUvieAl)et~~u. Es. ist dU

l-uH.4lt! f{au,,/JlsIJ!1 «.tA, '1V~~e/ ~ t:t1ft: €.s ?i-ti ~~ ev..jJttw.-



1

/VUtfM, ~ ~ P7w 'lva.s~~ #~/~ u.v J JiI ~~$~ .LoS ~(

UAA klJUM(ft ~ ~s~ '~44.I't!. /'ftl~~ s~. i?s i~ s~

tU«,t" UM+ ~';4/~'{d..t Pef~slWe.w ~4M.~. h4M 4huAte s~ t:. B.

rlAl-ew'" ~ .u- ~~ ~d Js /,;ä-uu~ M.IIß"""4~~·-liefust AHl.-

i1ÜAN ~tUU-v. tJöe A'"t~ ist~ ~,e.;...,... *4'tu"",,'.)

~u z~te H~/t.satl ~ IVa.M4e ~e. ist u... G'~tU fUAVUA.+f4eM ~

E,,:ßk~sat~. 1Pi4~ l-~t MM_J #l.Ü ~-eidk..lr
.((J.$~~ ~ 1IÜl.s.s dU. -I-t·s~ Ü4 He1.\a"d./ ~1~fU4~ "/'1a~Uf, N~

'l.1t/(iuü.&lIUUl-I -luus'Au.i.uf ~Ut/. Ne:.. ~.u. A.c.... ~ M<.t ";ttew ~'-

~ T~~~tX.t. ~ -ktMt~e. ~e, ru...t~1t IJI,Ü ~~.I. ~.IJ~t, .., ~ f ~

/W1LC ~ ~ ~sdu./..J ~ 't'<4s~~~cuu;t .- fv.f~tu.u~

1M/t;,.I.'t" "lAN'Uoolw A'Lt ~u *""'S~eA4/o

~~e h~e, ist AteuL DUN nsd - RUA~e..r1I)~4MMt /U.aJv~.q..
J

e,;...~~./ t:ttU, "'"~tAHN1t 1""'"'V Fi's~fa-I u- sttn...-ue...ue... 41a&-

~GtI 110/"";'1 "Fa""".t, ~ü ;:;~ S~~ s-itLv
H.t r4AA,~t, ~ / ~., .si..e.

~ ~U~, ~~

'"'1-Ut" R~$~ 'tJuod.ff.1, ~I

~ /iM~. ~ü "~cLe. T~~r .w~t ~ ~ ..u..,e,. Hp.&/tU-

~~: ~it -Ics.td.t a.u..c f4-u-UV
J
.daslis~ l'ä.lUk,oo.l tJtU loLoU/.-.:c..t/e-

~.-.tsu..d,J ,sD&USS ~~~ ;...~ I4d7 jJ<usUt.uv in.-

M-Uv; .-ii4t44d cu.es ~ t;el-U4~t:t-..tI t1fM.!t;,il-4t'L I'f~~ .u-

o--~~.~ ~ ~ 0-- ~~
flti~( ~"'-141. S~ek ~.suv ~tJLuv~ Ü4, ~ ,I(~~

~ A/M-1+tt' b."pMA.aS~t!- ~ivta..ut..~ ~ A~·tSM1<e;(./~

2.B. das liJUa1c Ga..s st,;. JUs~ -I</iuiUl s~ u"~ tr~~.1
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eU.1,. ..c.M ~. 1t/a:./lMe,~~ ~ TMiu~~~ f .a.",ef~f ,'.rt. E~ 249'C,if~.f, AIä.t-

~~.t<A~ ~eU euu4d..d ~t iM i!(!ü,aJl ftt7e.w. Ls.~ ~.st,.,.e,
- - -- - - ...... - - - - - - ---=-- =-~-=- -=--...:- ~-'~~;-=-=-=-;'-=_-= t1es~-e ~1tti.n,ü.Al ,ftfeMlItiA-

~~li}~~:.~~~ :·::···)i·\·····.·::.~~.;-:·:·i··-::··; ~~ ~22f~~:~~1:~
-_-__ -- _- _ - _ - __ -_ - _- _--_ -_ --_~ Sd..LD~fUv UMd tX..IA S~~ S~

-fJ1fe:;;~ ]u-~-,,~- ~a·~c;...-4-~~ /L9 e,.eA4 dtA, 1leMst! au f at4 4&.t kUt/

Se/tl, a..cs. /('x~..s.J S(J-o{a~s 4U4. ~tMGk Mi.f ,tk;.ss~ /WiAp{, tds ~I "'-4/

~t'M S GI·tl. . If/u ..stdb.c.v i.MtIU 1rl>'V...., da.ss «lA, /eP-tkw ~ .e,W,e, Plet..t­
dsteuve AM-it:u..W KM-te~ -HA t...u.a..uv /:sC. WtMM< Aua.-~

~ /(~ f;rw ~k..s /k~ ~'s~ (Q",sst
J
~~ ~ ~­

eAl!IM'I;S~ At, te.;t ~·.sIUv. AlUMA dU. EX/aM.S/,rw i.s()/~ UMd~fidJ

~f( AWtd M~~ -bloStu... f{tLuJhalr t:'f.Uw MdA.....e-u.s~~ aMl
4 ~atü-t. 1; ...üI.Ie. Ir/ä-t*'~,fe ..u.hruv" di..t f~/sl«u fIlIty

KHkw J~:sfet"'"A..4·t (S..'~.NU:- d4~ iM d.U &('!.#U(ar udls

flU4{dault /s~ --I..JI""""~ AU /fiU,uu..e a....c-.J s",4t.:,usu.. e44 ~-

~ ~ .I iI!~ ~ UMd ~'UvJ ~.s. s~ lIti.t It~~ Q;,u(olw

1l.U4/-u" Se.,-te. dLs K,.t~.s a-u.lt.s~dt"-~.)~ 4s.se-cv

~ Plie. I'1LJ~~ ~·/CIt ~QM~. ~~ /(~ fikt M~ ~k.s

uu~ l's.o~ Ex!tu4fi1n4 eus Ga.s.~.s. aM( düt, ~/t4A ~~·te """"­

-t"t ~uc.-c!",..u.v Avk",ds MfR"'te.. I4t. lÜN E.xA..uo. t're .te.;., /es ,;"M,(..>z

?l. il1"1A..lt "'UAd, ~ ;Udv4ssU;V'~ (AA1clt dA.s SfJ ~/UUA, 1,.",., ~~ ~-

f~u.v·

lJ~·t .ft.~ ~ ~ ftA!'~t"'U.~~~ 2~·ttN A/Lt ~trHstiu­

iat!

N~ ....c.4.....uv a-w. "'''.($ ~ t4.sew. d.(41lc..use 4«S ,«J da.s~·s~ l1at:i.4tl·t:Lf
l

~-tSfdll s~·u... N~ --- *e.U,e .ßä-,f,h-I-s "",U.it;{7 - ~(

ANiA,d ~ l2lMSl~~ JUA.d./aucf ~s. H~~ a..ul- u.ud ~,,-

S-~!-U././ Sf!'Pla.,ss ~ !'f~i.ü4 a.us 6U4. ~y~~tect/4S.rÜ­
A-Uv'. IV", ~t1ti.tsu- lfRA-tld ~A~ AIt<t.;,.,.f~~

).M"".;'~r~-t:ecI .... t4w ,f14-l~44~"'- .. IfI!U<. in.-Ie I. B.,u,." 4/Je-
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/tI·oeti~d.-v C4.Uli/1l4 Jl.Ld;sit-lew (P"fsile I
J

SoIJf) Z-- I.uustitatw",.. ot...s~-

~ ~ i_i -..r~"",,,e. 1Ja-.I;-'I.s.eW-Ud.f;.,...w/~' !Je; U,'duk 1:s./~

Ja;."..fr-IS kafl !'W>f(J1.~t;,{}""" ~(Sd-i..~!fu.,·t .

a) Jä,u.,fh e4<A-dv Rt.,'h..-, iM -U.w<-v TiS/u..se"", Ttt:us11u..-t: ~ic. Ru,su...-

fSUoW .,u-<A1Jl,,(M, ....... /.e,i.w.uw etiMAd t~te..v JV.tk.w «A t.-.~, <lUt- iM t.< ..

~ tWS'"'f~·t ~,tfa..u.d.1 i.st,} dM MAAt~ j;~el-a4 '!; "'" M"tÄAMtf(~~­

~ t(htf4!d ist VC+f,P( {ILtt..SS ~, TUAAf (A.a~ *at.
I~b."~
~ "" ,tf, i&.;te.-~ ist J isl ~ ~GIV ~

g~ I s~ 8eu-cl~1 (S. '12.). LMfUr
'"'" E~/J~ 6~/~ {I/.I..( ~u.

tJUA, 2J~j;F.!.t. b1~~fii&IU-.'t AfXA.,4I' dU l2tM~e
Ji",/J1""1~ - --- -:.. -:.. ,- ~ r-- ~
/I~''9It.t'I· - - - - "-~tt (AMf UMd 1-'1tila))t. Ja, ~
kj",P/""I~ • 4~ ~k.IIJ~1'I I?uc..u """,,0(. dlA.- Jä-;7UM/SUt.e.w.sO~.tMw .
"01A,.!~f. su-C-. ~~Uv' p{.a.-'-S ()(;Ü I~re. ~ ~ ~l-d·

.I

A-U.( ~k:ML rir-' ~tJtur, i~./ AAXA-d dU Bn-t1IK/~tk

/3tMJ.<,!~ S~ ~;t~ c~. ~a~ k~tLt ~ ~ lila" t:Jtü

&se ~tA·t~'s.e. PJ4w ist u-tIl ~~ ..c.. etM. :rJJ~1I

R.u.I.7 fa~~Uv -täs.t /I"""PÜA.~tA·/s isf s~ ~t '"'-W"
~'t~ 1~k.d4 ~ ~k~ Ik~ ~-h /JQ",r~U1. i-tA. tasr~,

d~ !-,J. li:tn..1.ut-t ,tU 1'1~~ ~t./

#~ ~~ dU l1a.l~e ~~ LQ.M~ ~/~ /fqI,a.l~~a.e.v

dü i.14.#W!A. /s,J.". BU-f~r! <:Us .lJ;u."IFI.!l~ ..u1JU,t/w...uv, VUI".iisse ­

MAMf SeM,,~ I'f=e. ~t ~f 1-u..u... tüt,J d.a ~u ~4-e.. E,;..~.ss-r....f

oUAl <.L~> ("11. S. "'~). J'''1t6.Su"t''''''''r! AM- ~ß<id.eJpi./.. de-1- tpdAO­
7M.a-..iS~ RtA'~{ J~ IILÜ 'j>1US'Y~ ~ ~~ If., t:>Uv

;~sd~Uv lJ"",d.t~~7 ~~. ~u MM/-rj.e ~';J-ur; ~­

s#1 P((l.MM,.I dtUS. ~-...... "'" U-,P«A4 etIA/ lJä-A/i'-'r/.s./&'oSnl%..e.·t
~ZLA., 7! S-tM.ltt. )Q1u, 1-tau~ ~ ~ ~ t~'tu. W'aA1Me.-

'"4.L!G4tn-W MA",·t ~ < ~ . ~,{ Ist a,u I'fa.r~~ ~ It~ ftAfe~

AM~'U 2#-Gt'!UV A'1t tUtr~. Aud" ~d ~ AltÜ.ut~l-ati ?: ~ä.t.utL­

1-u.r~ .I 11't~ d.U. R4·tu-./.!lfl<r';"'1'Hf e J 04. ol.4 Uwelte.);iuu-

!~r~ Ho dM- ..)ä.AMtrrftWfn,k.t..i -l4. 2Uilt (71'. s.,g).



93
-&) E&ldA.l1ttI&r''t.'sJ..t. .J:b-fh. :Itü 12w.J444~ 1/AHA,(e ttM-t-d..-:uIv -.t 14'-

~ """" SfuA fM,4-,.If4+t;.J 11ft'\. «u.~
T~'( ~ IN';"~J~ ,." 6tA.c i-

If fd~ ~J ;~Hatl- If"/"",,I... et..-
~t. N~ r~ tJI.Ü, Il..clIk jt, ­

~r=====:::===~-- .... thA ~/t~~ ..,.,«.«t $id 4y

~ IM$ B-Fdelu ~r.JV «U. N';"'''::1~
sll'rll4t$ ~S~"••1 iM6Lu1.~t AAJiAfJl. Ja~ Lei-

{tA.~'.r. ü4t. ..u..N"4u~ 12 rsJJ..u1-t<. Ist,
ft"ut~ I~ltfi",t.st.f1MI4,.N~ ~.L.kt t4
r;t~di i~t tA. n ,tM'd.f,t, #l4$$ ~ :Bt'of--S-.A.t­

K44ft fIli.t.. 8~/44MJ ~t (Ettlbw'II.'/if -J.

ttrt,~ S. (S,J].)ü ~r-rL..4/';"$t 4'Wt-
..MJ.ti~fA, SJ,lst;"IIMlu- ,JM/#'It.'naJ aIM. &t-

JJ-M,.~iM·!. Sfu4· J;,C&~ ~Ms~·~t.-!t ~t~c~ Tüdau,/IIN
tJtU ltuA.!t d.,"S 4M tilA,f~ : ~C4. lIIidlA.ct44Ati.· k A/UAt,J,t ~ ~) lM44 SteIw-clt1~ IIM.I

f'alt.~~ S~ tJÜM,J.,~ ~uLt.J SfItJ/.A.s.s tJI.ü~. ~dv tJIM ~-lo/J4A.~«'"

B."I- s~t- Kult rsJ..":,,ttJt AoiA..t, A"",, ~ ist tJti.c l2w.u Ui{_'$t 0/~

"""-' l~1- ff#ttludL iM d4A. /aLt~ 12;d.~ ~ü.t.""v. ß-.t ~. Rcu.slok-

~a~ .. At.l..t,·t lUst.... ~~~ ~~-S' ~ M~$f~ Ie A4J( ~(,\, TUtI-
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ßallt ~ ~~ 4t~e,- T-U4A/.fA,A Ti<A,iJIt"f~UI)~ ~/teetU1.,. Jü. CU.{!4t4IS·

a:.....duUMI ,(.toS. Bades n~ ,L~ d~ ~S'itd ~D.~I-ef~~.·

iI

dS(Bttd) = d".(itatld)

Ja, ...t~ dU TuieAa"tkA. fWt,tut-Ulf/UMr/slwutiss ;HidläM~'J f/tl tU4t:/v

~S(BII") .... A
r

4"(a"d)

lJk Ü-~ EM.«I':e. U des. SV~fÜMs;, -H4UM.ue4 .u... wl u-wlll~ ,{~~dv

k~1 aass.es k~~ aM du 8a"'- d.t'~/1J7I.M, ~a.,*,e f"1'HAJ3a~

"""'/""'i4+wM.fJ ~ A~I~d .#eta.~ -itnt.da.ulu.., 1/~4t. ~

/Uidltw...:r/d. .o~·t ,.·tI
~( " () A U (S-y.sfe.",).LI a B4111;= - A U Sy.ste.m ) aA<:J ~ S(BQd) == - ..,..,

"I
ft.W p/,Ü E""t;,.cfj..ni_~1 t4S SUIMS,.~tUM.s ~_..-........ AU<-k. .s~·tew

( )
A U (.sJl"hnr)

L\ S Spie", - .,. > 0 .I -" d4tlrl4 U-/~r-t

A U (SY$le1lHj - 7'AS(.syst~",) < 0

~a. au T~~a1Wv ~""'5fQ.M1 ist .I "'44/-........ ~ $t(l-~

.6 (u -7'S) ~ 0
-&s-t.",

11.-1 cl> - U - 7'S '*aMO+ ,M0404<o( ol'l~ ~a~ :

~) fWH S,slU+f, d4ÄA/uv ~ tJtUs ~t ~a.uIIfM, J~ -L.S /.51~ f tLi·
,<..f~.sseu ~ ~IU~ ~ t.t.M~s.d.eM. K'n.{a'/ff ~·I ~ Batt .



N~ ~ S,SIUtH" ~ /('",,14.1 ist ~'I~~ Ali.t..~U.s4olr1OW ~ 7tMAlu.ati.ut.

"., UM.d 44H,. S,.s11MN ~UMe ~'I F's'cr ~/ d~ sf~ s~

t:Jti" tHM~~ PaA4IMtltk s".u.., J dass ~ N~~""II ~.~ ~'e. E4UAj"e

.rjJ ;:a'U - TS ~'-1f,fJ~tL,

.II(".,~, ~ eiM Kk/~ U. ~e.u... i>"/Ut't.·Jfd" lU Sldlu.v t..:ejC-
A4<- n,f4<t,,,ds ..u,;..I04/~ Av0,(.1 ~«. ~ 1t..u.._b7M--'·S~.s.

.s;~;tu&, 114 ~~ lus/-CU41J/ l:üFe.,y fW4M ~KII t.r~ ~ E~f~

'"4i.u/""'lUY ~ 1fiUf, ~f ~s c...,a tIti.t lu~f-"d's.FJti;."., c;O~
1I-eko-tKli - Pol"" li"d. AI_ da.!; SF1u- pI.Uv tu.sleu.d ~ft4 fw'~

EMMfÜ M.t.ü~1 -&.At.l da.- /sl .es Uu t~7eu_l$~6'~'d-

l#lnd-t. Jf,)

ß",' 4MtU4~ rtIJl-tssUe/ I~f ,fM'dl A.UcA~ r~)t ...

~24.e.c J .tnA~ ~ IIJÜN J4Me/e It.lnfsl-c.uf.

(1'1_ 4..~e. 2.8.4+t ........u. Z,4M4Ü1..1 '"'" -wt ....""

Hw-?~~.) aM «.U AI4MCS/ t.tÜe./~1-~~
K~ a.trsd.~~4f., ,sf} N.. ..w44~ s:.d..uv,
tIta.s.s~ u.....w., ~.sUc" ~sfäA,c"Uv ~ ftit.,'.

~ - ?Jti,ul';J fitt. ~. -tHA.~ AotM -.(4­

M.e ~ 2usfQ.,4A."sFh,~?l~f.J dU

Gltt.s '.rdu, Ae- B/k.UI,Iit, .I~ (;;iU.s 'J~S
p()/u,,'t,'J ItM~t.

~iI. QIUI S . .(2! ~iiilf,'ufa, Si(U4t,·",." MJiAtJi 4IX.AP,1 MiNft,"r'ÜA.t:

/)ilS. !,~/~ ..r,{L SU-M p~~ ~~ '*~~ J M/'t) (,c.,' ~ D'Ut~1e

Ü444A.t tA I~d ~ ß'UUk !' d'U.s B4t1U$ ..s~ .r~. .41U+fof li.IA. ~.

t.v.. rÖII'kd ",Xt":(,, 1t~1 A,tMA. ~ u...'HIfA, ~iI.44~lt,P Hot. .(Je, {;-taVlla-

*) Ju t..4... ft-hleue 8dAM~~,4v(.;~e ~M-.-.f a-us ~ 13~ ",w

r: tt.1I. I/itlaA.5. "*d ti.B. ,EUle d-Ilt : ,. ?'tfiC~ J Mil! fllu~tJa.atwe. E'xa IM) ~$
~ /'/Il«/u.,e ~" i3i~/' Qj I/,/. 2 ,
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b... -(asse.. 4tM a-s~ SJe'ef.) Jas i3atJI ~a.k .u... ~""sl_lt3 II~ •

.fOtUc. ~ J OUIS St1 It~ ist J ttta,ss ~t. _.ttwte J'~iMW#ÜAUlArf

~.s S'/I.r!f44"S tJtu. )Utc~ ~I I~ ti4..t:U.A"""" ~1!. ~fl4 SI.(I~,u,s/U&v

lsf llu .....·.sd il""itAf m... R~sl tJÜA, Aldt ~ U+I~ "'~ .$eiA.. /I#~"" 1lnt-

,1,",1 ist.J 1tt--... i~ A",k.i -w<.d4 au- -utn.;/v aA.le~f AHAtJU4.

4"""""';' "'--- es aA ~"'4.Sdt.,ssu".. Idtüv" _"'- .su..a e",,'A"/~ ia­
~ iUM.~u.v:

>0

A S (SUjJB'SJ's}em) - AS(~/~",) + A S (SQe:I) :> 0

AI~ aM( s. ,,~+' ist

tJS(81111)_ .or!(atIdJ ~. A C/{SIIJ)- .o/rsysl_J --AG'tS,pk...)7' J

})ü A4MtHM~1 Aa .LAs/~ f/t1UItISQI}~s a,u/~as ~slU4+ ..tA.fit.t
tt ~ tI t)

~ U (Sys/eln) =:. A Q(SJsk",) + A A (.s.Js!e",) .. - ~ Q (144') + A A (Syzl","

IdA (.sy~Ic",) ==-f>dv ~ UMa
J

St!4· tI- ,laoS j/~~ iJUs SJ'SIUMS. & istd~

~ 1''' &#Hsl Mtu:4 YMQA.,aSf!,II-U4A1

t )A A (Syslthl == - pA V .J .sDtIltU~

LJS{&I!Ij --; (.4U(sYSIot.) I-PAtI').J _ol

L1S(Supe,..sy.s fe"')-A:S(S.,YSk".)- ; (AU(SP/e", fo pAV-)

Ll U (Sysl,,,,) - 7'A S (Sys'/,,,,) + pA 11" < 0 .J _t?I ~f#t.1 P= en.s( r~i#I4f

Lj. (!I(S.YS/~Irt)...,7's {rple,.,} + P Ir) < 0 .

Jü {i/lU. ,S~ /~e E'lAu;e·e, i..st d~ftut.U1 aLs

IG= u-rs+j>v-! .J d-I.., AG-<O

Neue. Uu .s;sl- i.u /(",fok.flsl -.;I.u".uu ~''U~~/fP<Ä.,{.a. T~e.totw. r
U4AtJI #iM. lJfAA-CA i- S/oS/u... a.u(A.UM ~~/eu"f~ ltIt/l.f fJ lekJltMI
AWt«,~~f~ s~ t::tiL ~~u.. f>A-tAMtlciu tuAd das I/~~ 1/

so .dM,,, r;{.a.$S: die. GiN~ holt. jU;~ &cy~ G == U - 7'8 + /> v ..............a/ltJiN/

f;f4+ Blisftd tUs fr4A4,"4 ~aa.&!.I~~ -Uues.u,~ t:i'as,s" 41.x:/S/Wi­

fe.lc:.tl litt ~s ~ -Uuüc- ..u,." l'fu.. toH..<AeH,.o PAAlUUtleII. '" Ma-~ "'as Vt.t.
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~tilf4A4.5 ~ TtüS:Sif~'ts~~s lU4Y Qa~~~ ~~ ~ a{,u;~t
i.st.! d4~ j/fA" t.i,tf~~ fIUA, Q4s~/e il.(A, Tti:tssi{luits.dJd.fe. lJ44tlUf U,ieuMf

Mc<Uo- a.ud J d(l~ dÜ A~~I PU4. /'tUou."U- - ~~ALUv std..-­

u., l-.WJ;'_.... ~~se/l-te.... ~s/u-e- ä4t, /!$u l-iuja-d.-. J ./-''14M-'- Sr/-'"

-i---t~ ,u....d ""'" l"S.Itu44'~I&"~ ti/4eA.! 1- lid;~ iuc.M.C 'pAlI"'.

MUe., ttct~!tU ~f 44A!
lf..ti/IIi..u.....s/J"lu... ~ t~~II4a..u...;sd.u.. ?~/ud..,de (t1ÜI Jl4l-t.~/I~

s-dJ u......IfI d4 Cld/s 'j~ ~e E~/.b)IUJd.. ..te..; ~ 'i3d.. tt..dfu...., -&.n..o·

~ ~rs/~-I. e~ I...~ss~ /(dLt.,,/~ 1M tUü ;Ulu.c~ At.s.~·ttUc.,~­

1M!1 ~~.

tlMtt./t, .l.xf~fri~ YtMÄ4.~ ~fd..u." ~ YiVWtd4 / ~ !JJt,'f)/Mt,O­
Md siutJt lt/A.'6'~e .. PUs. S/.J:feu..s ,~~s s~h.-.d,U -lu..;ssuv .. NUfW

~ Z~· f4·d....t SyllU+ce

D D Uu ,.&;~ tlAsfaAffll

. + - lU.sa.-..fMUA ß'lAv l- tL ec'-

M.l.Ut..~ S(I,s 1U400./
~ ~iMd. «li ~Jt:t.eus;~ I/tu./tVt~ t1US~ SHS fu.u~ tIlDlJdf JD

r~ AIJi.I, diA, tA4~~".",~ «',.,s~V&Li.4<""'"tJtIA, M..,t4....., S'IS!fAHL.

A.;spiJe CIf'k cxt"'$~·P~4"~
;

-., V~""'" er"...es Goses; litt; ~ ( ...u S_,'~.r

--.... . --
- Di,1S -rtt:sJ... H-._t»t "*u .5f1-.r:3et· "'-tl11M"" l1arC::itA.Ili! M isI.eu
"'"rit.'lJ.. 1f......I .....u t'..t--s tI'r/~ J..u4dt, iit = tl"M ,

~ --- d4s dllt."4,'se../.e. Ji/J"--"",I :r_oS Srf~ :!I,.I....~..!!'~:."'"P t'sf «0'
tA4t..:rdA )if"*,-",,,t~~ .....c Ir IVJ.t-ItuA.~tfi= v-P. It)

- ~ i ..... ~t4~ &tMft~ _&I SFtu..s a-& t~fU1ts~ VMI'J.(" $Iatt

*)~uJ.t.~ :Bt,.~.:s-~~r~" 11EltJ'4,..,d.~ ~ ffrt"t.·l_"", ":
r ..- 1It (S.t~~) ,-d T -fJ f's'st).
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- ~u f1#tlIAl..~ f1., -5iMlt t~c;ttM$"w, 1I~"41-tt,w. v'-' eclJ.~/-~ ~~

Sr{Ut4~, .... M.u.4-k ,,~~ e,J,."'_."t~ R~.~t..·_uv -.6l&u!"v...,A..

1t.~.lI... /~ ''frta~~.

IM,It.u~"~ VMld-&. Sw.,L. ~d./ ~e. "~/MlLe " d-.AA4I&ICA.isitA.~. (I'fo.v

.s~ tJI.tJ~" ~t ~ .u.,.f!. ..s'tthM~ttiA..- ~ ~ ~ IM.'I4A~l;'äl ~~

S'4A4tif ILuo.(U.""" slW~~ 4M. ~C Ktd/')~U iA4IUotSJWA-v V'AAiJ·

u....~ ~U~-""-'4AA"p,IUv SYJ/tAM$ .siu#tI4t'd/',wU r:w-tJlü -Lu.ld­

~ S'l.s'UM~.

814Y;i.d~ & ~ilAAl."w Vt»w"iWtL

- tJtIN 7JU4.,!e p.J i1LU Kllfllt ~ diA ~ "~L' ,"4M~ ~t

- fJÜL -.A,1fA,I. tu~.. rd«.lläA lee- H (E(,~""Jctä, lMI.fI. 11..,.."t'SM11.14 S. t3, )

---1Itü ~"-fiw's~~ rd",!tiA.~e E (Elt.i~"liiö:lUAAtJL t1O(~'6tIM4A4Cs. f' )

- dU TUMp~.~ 7'

A_tA~_I440/ .. JU ~~ i-k/...tiWA-t/ /I_'..tluv ~.tr... .Jkk t1U••uL../t­

,tl'kd, .uptM- -IM Id/, A 'k~,t~u., ",-a.t ~;w.., ',1 "'" u... ~..tu J,i-

AL/tl trlJ-tlduv, tJ/tIl- )wu~ tJ4,v.~ ~ (i'u.-v;d..f,M44t ..u-MooAoW-,"""",,, I(~.

~-kS~~.. 4lit M4.VltUt/.Jdc Td«s: tM lu. 11 4Ü.4A.W~ S'AIIM.. -"tv

"""....... iM t1UA" a.u f..s. .,. s Ü Ho~t""", /(.i".1sfa4 !tA ~u... tä.rs I IMA tJl­

tIÜI ~ /,. 'tJ&.,'J.d. , r~t~~ __ E "-wt. u.; "-Ü .$',IHWtM. tAMc' ' fJÜe. AooM4M- 4MV

4Mu." ~"'"" 1t;w.aflNv 'PtatllAAlut.."-iM.l.altJ,1, AM tyt, Au-do. tJI,U Vt.~·

!:i~ t;t.i.s~e- E (....."I_t·t~..: /M~U;'''''')'' p (M1.Ik .. h~IM-tr/)J
2J (t1W("~fw'J~' V"s.d,;., "-1.)" p (~I.~·.s.d.e -P"'~isa~) 4,...,..""" aLe

iM.tUA"/~ VAJW4~ Ac.4~~!".ut ~~,MIit "'" 8uu.~~(.. e.s.u)
:g=H .,. l#'ii H lMAd .i'~ ~ ,"Y'irP ~"'IJV.UAIAM (Eldlw'ac'ttif lMAd l1artt.~­
~ .s.S8 J IJ~) "))&4 Be~'~/~ ~ (;4.tIAA./tML.fAII. UA-lli. ~1AAdLe,.iM .

.fu.u,.~luw·fi.Iu+ tJl.4c Sf:IUfA~ .si-.It '" l1L'AtUt..t ~u a~ •

ZU.~~I f"fMo ~JCtfAAS;WIA/ """"'" l4.4IUotSitrt-w VM4'~4w

Ni-. k~~'~1M/ ;"".., fHf~~ ,~t aa/,,,,~ ~ ~.k:.'''''s'f.-tAN ~1UI"d~
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HfAot ~ u..,/ du. iAAllM.ti~ Vf4i4~~·t a. .?1fIttA, tI..Jt:."~li ~ V44itLJ~ ~t'

~~~ t..'IAA.tiwV~a.t4 a, 1'1~fklJlMlt ~~. 1'11JU11, ~t..tUL.J.,f ~­

~u ~ A'k.tI/..U7 ~ i.u""'et~ EIMe.y" U ..~~ec.v .uf-'C4J'i~~

R~k.s.s'.J ~.~~ t.Jt;Iu".lirx VtU,t'a t-te ~. ~ «x,o ,~~, ~
UM,I"", K""~I-4M.'t.dt'(f ~ ~.u./ ~JClt.NI.r."WNtJ !/(JM'a&4w,

'B14'.splut.
r

o Gas 4+U'I~ YaAial-ttNv PI v:, ~ S 0
.. '1"-"

a) A+ttIttAlAM,J ettc V#~H&t: dU =dA + S6),../1--,bI/v + re/oS=- -pdtl :o,tI.Jf:,
~t+ ~JCtu,.s;I,~ v~a t~ ~ =v ist tJ!.JÜ u.,1u..s/t;e VaA-i-.4f.L f{--.p ."I,(Jt1,I1/M,to

-tJilM#lu,.-q #i.IN &tt.~u .. dU- -/'& + 'rdS = 'reiS =ozdxl.

bu tJCttM.SJ·~V/&.\ta~ ~.s 1~/,aJ' ÜAIu.,slw VtlIlJa U. 0,.= 'T'i'1'~'

® l'1a.rtUUA. 6dA1..$ /'tI.fJ'''~ -... -Iu-'1iM /AN Tda .. VaM~tt.t- ~ M,l rr: S,

AlM. s t dl.tA,., 14M~ tJlU. tUt.roS. 'I' s,J.:.;H iM I~ R"",r;u.It tI+VJ tJtU AlMd ei­

o1UHv ~1-~,sot.~"'" 1"k«.t'U-VMA.d-~ I/M.tlllk.l.t,:r~ SU~­

7:tjJt#'td.. lit X !4Mi a.uytp.tl- üt. lJü Hry",.t~'SÜA.UMll~t MOoI4 4-14.

M.~~ ~DI<;I;VJ «4 .!u tM4 K~'.st ~~!f" JfJda.ss d4.S:

A4'tfM-t,t...rdt t1~-..t iii =IMII1I' ~~"tt. A(s~'"

~l>I<A4U' Sy.slUNv 1I.;"""'(e ~a.sv -tiM",,: i~fAN', St..Idw~,"
k~ad.IUv. JA.~ .r4dv tItut,. '4Ml~ RUAr/ ~ ~ y
!-l.eI'd..~ u-d.,~ M-i11k.t."t.'siute-w Sdt~e-w ~U'.$"""'-

Alk.UA-luetd t1UM.1r6k. ~~.. P{IMI~ r'IIHJ AM-if.uuu.v- MC«t­
tke:ti!~ /'f11Mu..t ""....." 13dl>.Alt m ... Mv;. .u.4uv,,~' t1

4Uv Bt'til.~ ~~4lt-t..ft4&"/~/'f41~t;tC4UMr/ ~ v.
tJt,(U /I~eM/ 1JU.s. l2eMtfu ~~f~.

a) ÄMAu7 4lU _arttu~ I'fl'1-fftM'ÜS nt : bü A1. k..'IJ#l.ü a.w Vfo&c·

_tM- ~ "-u 1/M. 4/""1 t:!,.-e.k- /'ffJ!CJW'4h. ldu.lht ~«t , u.- 1',,"­

«.U /'fY""tt,·~u.aUMr!. fI1 Hca~t."u-.J t:.st .M4.d.. -S, n ,~~
«.w..dv AI - i Xh''v,; (iM t,$,P.)~ ..w;t.t.,' .tü SII,s'J;t.pt.'h,t.hitX

J.s. #LUM.4 t , .....! cf -w 'tA 4.d.lt! AuiA.It, rt..t M 0= r li {~4'1Ulifö.i

/MIed tfd.rlt.s4tt&l.l.S S. 11MJUWJI- m =- 1'1 t{, AWi.d JA tI =- X11"11 ~ ,
)Us ~~NM~ ~I a~' A1,fu./ .l~o tuv ~ MA:.u~ AL"

t ---. --... I -. --tl'

~A = l/t·eI H ~ ,-"tw ~ AL.s cfA = H -I}/ 1ft ·
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Jü i~/~ ~'~:r~ ,/tt~ ,tU i"#1~ tJttA, ~.x'tM.silJ+lA, Wlltlll,

iMtlM'iHw AM-d,nut"l~II~'~ iM /Jaritt.. I/M~u 1-~
~ -..---~ .....

~.tl/Alv B~:s.~e:tL: dU =J'A +7'tlS - H·tJllIl =a·d-x o)u Üt!~fi-
r";1- "i1 ~

~ rM"~~ tf ltl-,{.ü ~/~JWe V'tJM·tdll. m 1-U.'t.~4Me.t.

tJ ÄMlÜAlAMrj,MM; E... fA'1'u: t;Uf,tJUA JIJ MPU UM .tA.slu.c. St·;s,fid üf

lJlU t1l4 t.xttMsifHAA, flAA4°A /-fM., S i-tA/~k"""'~ I~ iMf"".r"~ VtAA.4°aA.tL. lJlü

T(M;IfU42~ 7'.

infel1.siv

® I'fr~"t.:.sitA k.lU Gas: YtMi4 "tc #1 Mj f, t/" i 1;'S.

Be.;.u,.w ;i...~r!. 41'11" ~s. Jf~"",s. f,4M..,c ~ .1;"'t4AUM,
d11l oi.t.s M4-r~ ta~ttl1MtMlt.s. is.t dü. ~ul;ß-kl-e A-t.~·t dU

-S"~e ~ ,A4-f~d.~'~~ UA.ctJt dllt,t~ht4~/IIt,I,e,:s-<k ,4~'r

I
<:PA :::-jJtltr + f/t111l =- ~dx., + Q;zd.xL ..J e,ft:.

Jf~ewu..2il: ~u AIk#fM'1J'"" Ü-tA~ CM~U. U. ~"""MUI R;t/tÄW,
~#l4r1'1iu~ w~ .ci~""-'A ü:16I4;~ Vtl4ia~ ft1du.i..tt-u.~aI~

IdU -~aid.ri I

AI /I~ 4.tJtl/ 'sdu- ~ E~/ci. f/J = U - rs Mi,tlll d.s TUfAIt~~

~.r'Uisi~ YiWd4c.v X; UMd tJleN T~}~a~ 1" Ut.4tLlt.,t

</J - c/J (XII :r.a J ... x.,) T) J S,~(JS.S a.tl14Uf~

ddJ _ dt/.> dx + tJd tlx + ... -I- 2.!ld.x + '() f/J a'rr 't)~ ., ~x& I. ~.r.. 1)'1'

A...."""Hds ;;tt M~ S. -1,22 A ~.u.. ~Si~ ?uuss



JC4- V'lA./4t:d" M'l 4<4c.v /Ju.s~"e.F<t4$ 1,,14.4 'o/F~·4l .. 4 ~
wf4t

01 ~~.-ail @t~=-Sl
~·z~--...,f,'r ";PtM t;.·dLlAI&.~ ~""t """'~ (J(.U, ,$"1' /'"(~~/­
$~., 8t'lt~(I-tW '.:

~

()~<P 'da.. _ 'd 4,j @
o-x;.97· ? ~. ~ ~,'

EitA, UNt~(' 8ct:u'(j .tA.litf lidv ~;:W"tU 4'iA1Md~.i.~'/4fM+..

,.~ J ."'" d4 T~I=q.tA~"'t1ÜAU4f{ "7MM.l.-I M-u'/ Aflkih.4·s"'"rt.
WAft.MNl.ji't l'.Jt ~..-wU .~ -k; lcnul-a-...tr.t.·~t-~ ~.x.l~,.~ V~·

~eu.... OC/o'li~ -t. Mc:& /a..""", a-u.$ __ ,I.W aar-.:...~ lJtr-'~ CW'

1V~"~l)ffak·l-lJ.f (~. 'TI.) 11')

C = dQ~= •(J/ U -dA' = dU _ $A' .JDtt!.O'ss MtA't dA I
=:: 0

dr d7' d7' ,d'r ~

C :=. (dU.) . /1.d U = ~ + 1'S (s. 122) ist
~, %u ... x. ' t:I 'T'/)C ~ ... Je y;'

.,~ --a, ~

cl U I == ";) (j)d'T' + $0/7'+ 7'dS
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