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sBtcOL s (AR SC OL Odzd , Ylsts dzOdB tsdzj | d dzls |
Ctsdgifizj dzglstso o tsL H zAND, dzd dedndizts  detizlzy j dzd 2 O
BOIs j tod O dz®l, (65608 dafdf)dzls j ctcOdz! dz2" 7 M j CIstcOR
sBtcOL sl OCz 10tci»d B sdzj j d dzls j dzm i b datc gzdedz™  dz
HO O HT dtsdzd L 59 Odzdz" nkz = O s BYots dzfNttidts@lIdztodizd Ha
JL &zt yj dzdv Obktdss &OjtedOdzO0 flsdyfmnect
nOtcOCIsj tedzOY Hdzw OHMBtBdtotse Odadzs?2 dzO ff &
lted 13 MY j ¢ By Bz dzly vaf ¥ o 51 HZAZRO de2O B iz
Bd ¢ et jsYisdinuy MECsets THaE BB Y dzi) @6 et dzth ® dzPB B
BEM s dOyoOdzO BtOL s OdedWw ff dzOL d3" Mmis C
zH Otedzts 2 o s dzdz' Msf tctso sy HOJ Ismw B Mistc" d3
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ftodftco jton desMlsdzs? 5B dZOMis O of s OW
MeRteOdw jIsmw dzdh ! dzO Wtetsdalsj f dzOL d§j dzdzis G t
91 Hj dzv j M3l et eizz y j dedz” j ¢ St j tod d3j dzls O dz
Oo lsts 8D dR ¥ ts tc d3kz dzdffitedsjo HOMsH M IZO € ts dats i3 zdits friddy dzts ©
ddzls jteW jtojdzydd fsHoBHdBsSEs d tlstcOy Y dadat
ZzOL jJtodzse s dL dzzyg ded v digls O dizits o tfoligjrdiits @ tds jtoxcH] Jc
f 5o j tonobtyipisAfifl C st WW dydj dels Ok tf b tp GRE jRadzg @
o E+12 (1.1)

No™ a2

d dzd
o~ 1+ MY °. 1.2

l setsd S BOCHY Bl g0 d d3dzlz y gf dgj * " JSQO0HS d
20000 s, ftdn tsHls ', sisaRc 03] O fis@ ol dits fiyls dzt
Btsdz: " dqdzmisth @tso thisdetf C so ™ - Cted Mils Odzdzts o fn
fscdzshgdedsw5 0 HB WREC B §sedslsdlsmw L dzOydls
dL dzzy0oj d3ts 2 f dzOL di3gts 2, ud 3 bk dtsdadzr n ¢ to
f 56 dzts gy telifIvD 5 LB Clbts 9" L"90jls ftswe.
Isj BB j cOlskztcdetsects Gt OHdj dzls©O o { tsBodp@odh itstdps™
Emdzcodw Hdw Isjted3dsd3j - Oded yj MEtsets tOL tolzh |
fndzd » J dad J fstcsetseo fotejyHIddw ftsojten dz
ftedd3dd Mdese s § s dztsh jdzgdw oBdzdLd GteOdzd Yy’
LOC sdesd3j tcdesMmis dd oo {f fisdidda ® js MezOL j cdzse s o s
Ldzy g dels™ M) fetsmo jlsdzvehddsd d L OMNdIlsde o3
fsojtorndasisd dedyj E tsCterisd?2 ) Btsdzjj o
f sHdzsy ¢ 0, 3 Mtc ©o dzj dzd d f fsCter Isdj o3,
Z dz' biE®dz Isisd BROd tedejsH dztsy S O d 3 j Is Bgusle' Nisit
dzOB dzt H O jsoi j dedsjp telstsdz! §16). £ f sCter Isdw

lted 1 stsdg 1 Isd sy mmr 9 tOL dz n d3j
tc OL dzd ydz Emmdzscedw d fHtsyj M BtOL 5o Odz
BBsdzj Czdz, o yOfyisdzBfinigod, y jodBddgd Lfdesw o dzw j Is
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sBtcOd yUdEBGOL 859 Odzdw f dzOY dz'lz,y J O §f 8B O dzdzv jislds
oLOdh@sH j2MlsadwY twOLdzj IsOsh jesmw WOC | dzO
ssets, d&O §jtjHdd &3 Wietsdzls]  &zOL 3 dzdztsG 5
otsLBEYHjdzedW Obtsdise fftod MistsdzC detso j ded W =
Y tej HO pzicf W dzW ¥ Ismw fesyy MM’ 6 ¢
o MsCtsotsLBEYHY dadz" | yOMmlsdyr, vyl MmMoadH I
2O fjtojHdzj i3 Wietsdzlsj] WOCj dzO, o MtcOo dzj dzd c
Cddzgj sdujmMSdr ftetsyj Mmse dzOOL Pilddz] dz W tc ts dal
v OC dd3 sBtcOL 5d3, ftesyj M’ W stod3d to s
oL Od B3 H R odgjvdzdzs e s W OC j 2O ) f SHdsY S K
1 dzj € Istodg detlede,tsdadzets?2 d ( s dzdeted o3 28 dz3ic D 2@ g o
Hiczedrn fOttOd3j stetso O s L dlsso

15l " esHr € ed&zOoj 1

AdLdyj m&d?2 B rOdzedL 5 tOL telzh jdadwWw 50
dLdizkzyj ddj &3 Msmistsdls dL twHO {IsOfse: ofs
f dzOL dgj=lzddE0 ¢ § dzO, C 15 dzldiP € Wste Hfdidsotsjdis ~ lekats @)tls dgts 2
ftesetsW d §sotedcgbfeaf §tsoj

{fsdud M&dj d MmfjSisteod dz' j nOtOC Is,
O desistclz € Is z@ls s(d3ste iz §f f dzd{f tsdpty dzjC Oz dAsils j dz d
9jhjmlse O) sSB Z2Otczy do Ot s OdesBZBOdz! dz@ §J| Mo ts
dL d3j dzj ded W &3q ot oL OdBsEpBMse dYtsdL dzlz yJ c

CC MY j tod dzgj dzls fsCOL" 9 Ol fn yHsMs d 1 to ttytg d
OBdz"ydd (HddOBJSO twOLtkzh jddw, W sic@RO dzrt
ftosBtsw d tsB dzOfifk dls ALO)Ljto ztB Qudafjvtg, W stcdzO d
sB dzOC O, Is j toe d3ts » d ddds\y jodp Seifpn Is O desSofitedz dz! dzr
tcOLodoe O hdjMmw oMk Qisentg AzdasOw o dMwils s
Fn O OCIjted MR ] @dZD dztf o v teiHCT 551 Wt B @ofts] apldets M | dz
slstc Oy § dzd W gL dzzyj dzed v f dzOolezjj diAff ) te Ols Z k& [ dz
Ctod mis OWzef b te T Hiztg v ®Bg W J Ysted Missmisd, ¢t
OB dzv.ydd
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letsyd M Wistcdzdteso Odzdw, tcOMmY td wthPls teig] ddgo
WOCjdzO ) fsHdy Cts2 L Odzg f)B bdzjiflsls t€ tsdizigty Hzls
s B j wOlskzte" , 6] § EBHde®yd dd  Hs dat$ 8 fOwC
RZOdES s®Rf 5L st o

sO0Cddz SHedL HaBL j odetsds OB dzvv y d ts dzedzts d3tc @ IO
dimy Otew jlsmw, MmMieddkdizjlsm¥ ddd EZzdshdlsn
fl tSBtcOL & @Gddsjj dg:0 1RO tHeticoQf inpCHzs fzls 2] o s dzdz'
tcOMf tetsMistcOdag™ s 8 g R B yMDd)c difz@ 1t ts ¢ O I HAlff 2O di3fs dac
WOCjd&zO0 o BStky0Osh j2 MiejHj f oL @Sy d e
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| ZOo OB dzj Hizj ds" j Misj Scewdede | SBBOL YT
d LSy j ted Bl gk Odzets 620 ©

21) OOdBj lste’ §dzy S sBBEOLEE h R t6C
d dimdzjHizj B 7 @OdSLOL i3j tedz’ 7 {1

Il Mj Mifizj H ceBOddeffv o ' ff 5 dzdA lslgr ¢ dzvdaRdztcO L g O -
ZOwOL di3j tedzr dz3d f s CtsIslsdew g f tc j H M ldz@ &) dz's dzef
Misd € dzts  fipdz' de® dzfiz® ts CofjdeHtz" d3 5 H dpEAy dztsdd dits aids fy
f 5¢C tc ISP TIO, d Bdgsis® dif ERfter ISKD RHIO,. [ BtoOL YT
dMmMmdzj H s Odzd 2 dLGctslsOoe dzd © ©dzd ! Mdzj Hizs f
dfmatsHdz j SHdzs ¢ s A3 t5dzd dzls dz" tcOMmlseo ster
fdted &3 "'dp OdzggPMmiso ste’r o Hj teth tete eOtslzef dndzd )
dLBjtcjddw owLSCMisd, Mo jltsftestf zMC Odedw
fsojtorndesis! ftHEBIo dzj dzdetsec s Mils j ©CdrO W {datz(
Mlsj CdzO ®&OteSCd [ 1, twOlUtag L @dadst dzdz@ ftc ic®
BHES0O, d&3) dzOdetsd dzd i+ M daodenj Mdstisdatsmis) ditt2de
SHdasdzd HBBdesetsmazs2 dzr | 2 d2OdestcOL dzj tede” § f 5C t
dL S dzdzsdH dz'id sdipRists dsucdssteH d s dz0 - tsdesH
mMdzz y 0O H dzw L OCtej §f dzj dzd W fdzvy dz€ d dL Hj dzc
seydelk fwd IsjdBfjtOblzte] ddiistB) By J ek
f sHizsE B85 (884 o Isjyjdedi 30 o&ddz

1 lsOBaltd Y L@ED i3] ste” , R OtOCIsjtedL &8 h (
dimdzd Hizj BB BT cBtEPRE HEO dzdny) dsBytg @LSRO d dL dzO
dMmMMmdzi HEj BseES sRUGORZIWO yd v tofMmiss ste®  Isuts dzt
MeissmMis! or swedo Odzd Wi 8 ilgdE yB OMflso s®@®MIs o t

RLEYyjddj MtsmMlsOe O dL (6 tsle tfdetzizizdzcds dzs slzs @
sSOBdzj SCd Misj CdzO M dzOdej MY dedz" B3 2O 2O
OdzOdzd Is d yJd f SHsOY tet©C dzldfafitetg teigls ¢ § detsW dzz ste j My d d
ARL9900 Intellipower Workstation © H d Of OL tsdizjc detgpots Edzl t80 .
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ARL9900 Intellipower Workstation f teso sHdIs to]j dzlsc j dzsW dzlz ts
1 dzj 3z dzlstse tsIs B Hts U d tojdzlse j desW OL 597
OdzsH FE3tc OB s St R QWdezts § 1c j H | 6zfp dztff jygIRtc OF OL ts o
f shdzi H 59 OBEEzdlas@ 5 + dzj d3j dzls s 9 sfikh j Mise
UniQuant5.56, Siroquantversion 3.0, ICDD DDVIEW 2010, ICDD PDF2 Release
2010, Difwin, Crystallographica Search Matcht | ¥ i3@8 @ W tc O C Is'ts ¢ tgfO
fsfdzj Hise Olsj dz diz] &) dEEdEXe(dzls ¢ J dats W ddiptfsjteli dntatg o
tsB tc O U Wptise i) dzdf s dzdzts 2 M d Mmls j XBB A2-Isk] d Wiitd=Q Soyuddd
BOOLddetsdz M dMif sdz' LOXSABAEJVNARDY tc tf dctd O dgidz
fOtcOd3j BEWEBOC SisARUs X TRA, IstezB ¢ © toj dzib dQuilzts ¢
dzOf oW ¥y J dzd J T 4dp0O CiiddHBdg" j23 Sis =Hgd Is § § s jsdzlsh G ts te 5 )
¢ Oded 58 Oczf ®H A &3 dz

s OB AN DOteOdR) st OC IsjtedL zs hdj ftotsy
dmimdzj Hzj d&3" .7 tBLOL Yytse

" Bl udzdyt| vdL dz| u,% u, R d 10°1 O/
87,88 76,7 767 25 38 4,76
89 76,1 792 25 58 476
90 671 725 25 173 476
91,92 69,7 70,7 5,0 3,8 2,97
93 668 744 5,0 58 2,97
94 730 721 50 173 2,97
77 698 - 5,0 38 -
79 712 - - 58 -
80 851 - - 17,3 -
97,99 724 709 5,0 38 2,96
101,102 686 692 5,0 58 2,96
103 - - 5,0 17,3 2,96
107 730 722 5,0 38 2,92
108 66,1 675 5,0 58 2,92
109 - - 5,0 17,3 2,92

{ jdzscj dgts¥ OL 5o A dzO dze@saizfj L  tistisUsectaisd) ts t ks gz
Ldzj 3j delstse  d o d A Mgtz g & {5 ei3ts @ d dpiddrilsdediyd . toj dzl
qL dzyj ded™ Hdzw dMmfdzj Hise Oded ™ € tod fiyls O dzdzd y,
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Hazd 20 o sdedyr M sfisOoddkO f; wOmMMlssw dad j o
OOk o w©jhjlkCj CttdmlsOdkdss, Ltk

HdW tc OdzdgtsXs tcjnN jlsCB2. v lzh dzsfyls tcj dz
LOCdzs yojbsmw o dqrLrkyjddd HIdWttOC ydtsdadats 2
toj dzlse j dese S d A Zzyj 2 Olbtdd &g § dztsf¢

[ftejHjdzjdd] WOLto®ctomifs@®y O dz8)ufic @udag 3
LOHOY 2 tojdzsc | dzsMs B & OrddiOr® Pa®dzdq ©d fr
e sz, O LdOydl, rOttOCIjtdL zjlsmw d
tcOMMmissw dzd 2 . [ dzw tcjhjddy otfttsmMO
HisMIs Ols s yaiasy j dedst s B & OC HAOG tc O3] 6 detOmfifiS
bedg §ts W Gl K2j(/ T H dzd d2O@ o s dzdzy' e j dzls @ j dat
sftcj Hy dzd Is ¢ B34 N dzs € & Mdf dz" | tet©G ffd lists W dzff
L dzOyd dzed W d3d  H dzw gqdzHd o dH Z0Odz! dg" ~ W oL .
1 €My j tod d3j dzls ©) s rlsde &d fls datOm s juddz” d2ts L ¢
HdWteOC yd tsdgdz" n BOC Md B3z d3ts o fsLotsdzv j Is
ftcdmMzlsmlseozy Llapj oV OBEILO s OFC ftcOo ddzts,L Yy
ftedmbkzilsmise 28 Is dajdfitf ek’ IsOsts teiO@Rd3 O IsvOdsdsdy Is fifl2O d
HdWteOC yCtdeds qrolzn jtsds + sld - sfifdtse | o dzlsc j des W
dzj ¥ d Is dzj MC sdz! € 5 fteddzydf so: 1) HdWt
mMetslse jIsMisealzj s HOdEksdkz CttdmlsOddd yd ¢ sdt
2) toj dzse j dzhn W tc OC Yydsdadz 2 MY § ¢ ots s i gz d
WOL, mMBRIlsdatsh j dzd | ddzls § dzind o dztsmls § 2 ftod i
foesf steyd sdzOdz! dets MtsH j tgn Gzddd 4s OO L d3s H i) dgff ig
fMsiidGed® j o j OB 2 YPS | 5QO9 Yo dzj 2 Mmistetsys
HOdzdzts2 W OL'"™ o { toisiytg jdzlsddj-jls dSupdizgte @igjs /T dab@iz,
sOBddyy 2.2 fHftwdoeasHWIsmw L dzOyj ddwy WBHILI
OdzOzse dyde § ojdzdydder Hdzw "ddi3dyud MEda 1 cC
s OCYJ B dzd ftetso j HJ d&f dL d3j teg dzd v,
My jStesMCtsf dyj M ts2 1 dztizd fdfirfrifdigj dis' ta dife. O dzin Wz!
Wdted3r HORI BA Jobin Yvon f DflteRsk tc ©dzdzdz” d3
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v OB dzd \ Pdz@y J2dzdisvin disDLdz’ - ( BOWHH 5o

©
ﬁ SiG, NaO | CaO | MgO | Al O3 | KO | TiO,
1%
7264 | 1347 | 817 391 1,22 0,25 | 0,02
5 0,22 0,17 0,14 0,10 0,05 0,01 | 0,00
7295 | 1324 | 8,17 3,86 1,22 0,24 | 0,02
56 0,22 0,17 0,14 0,10 0,05 0,01 | 0,00
7348 | 1280 | 8,21 3,72 1,19 0,23 | 0,03
> 0,22 0,17 0,14 0,09 0,05 0,01 | 001
72,51 9,57 8,95 3,08 3,39 0,27 | 1,73
o 0,22 0,15 0,14 0,09 0,09 0,01 | 007
71,80 | 1214 | 934 4,05 1,03 0,03 | 1,29
% 0,22 0,16 0,15 0,10 0,05 0,01 | 0,06
7208 | 1168 | 9,19 4,01 1,04 0,04 | 165
o 0,22 0,16 0,14 0,10 0,05 0,01 | 0,06
71,76 | 1063 | 997 3,71 1,00 0,04 | 255
>3 0,23 0,15 0,15 0,09 0,05 0,01 | 008
7194 | 1314 | 854 431 1,07 0,03 | 0.78
> 0,22 0,17 0,14 0,10 0,05 0,00 | 0,04
7323 | 1068 | 9,23 3,35 113 0,27 | 1,70
%0 0,22 0,15 0,14 0,09 0,05 0,01 | 0,06
7202 | 1109 | 946 3,83 1,02 0,04 | 2,24
%9 0,22 0,16 0,15 0,10 0,05 0,01 | 0,07
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v OB dzd \ Ppdz@y j3dzdsvin dis@DLdz = { 3P dzls 59
o)
S Si | Na| cal| Mg | A K Ti
1|
3396 | 9,99 | 584 | 236 | 0,645 | 0,208 | 0,01
% 0,10 | 0,13 | 0,10 | 0,06 | 0,029 | 0,010 | 0,01
3410 | 982 | 584 | 233 | 0645 | 0202 | 0,01
3 0,10 | 013 | 0,10 | 0,06 | 0029 | 001 | 0,01
3435 | 950 | 587 | 225 | 0630 | 0,20 | 0,02
> 0,0 | 0,12 | 0,10 | 0,06 | 0029 | 001 | 0,01
3390 | 7,10 | 640 | 1,86 | 1,80 | 0,22 | 103
o 0,0 | 011 | 0,10 | 005 | 005 | 001 | 004
3357 | 901 | 667 | 244 | 0545 | 003 | 0,77
% 011 | 012 | 0,10 | 0,06 | 0027 | 0,01 | 003
3370 | 866 | 657 | 242 | 0550 | 0,03 | 0,99
o 0,0 | 0,12 | 0,10 | 0,06 | 0027 | 0,01 | 003
3355 | 789 | 713 | 224 | 0527 | 0,04 | 153
%3 011 | 011 | 0,11 | 0,06 | 0026 | 0,01 | 005
3363 | 9,75 | 611 | 260 | 0567 | 0,02 | 0,47
> 011 | 0,13 | 0,10 | 0,06 | 0027 | 0,01 | 002
3424 | 792 | 660 | 202 | 0597 | 022 | 1,02
%0 0,0 | 0,11 | 0,10 | 0,05 | 0,028 | 001 | 004
3367 | 823 | 6,76 | 231 | 0538 | 0,03 | 135
%9 0,0 | 0,12 | 0,10 | 0,06 | 0,027 | 0,01 | 004
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Ajdzdmimdzi H s Oded 2 w9 dzw dzd iy 9 J dzd yd dz'
Is 5 dzh d dz' i dzv dets € , dzO0dzj MY dgdz" = d2O Misj ¢ dzw
s dfmr o Odzd My fm f sdgsh + Is t5 2 d dzd d dzts 2
1 CMf jted 3 dzlsOlIststcOdzsd dL bkfmdztse d2 dzOd dzkz y"
Mdsdaditcts o Odzdz” = L dzOyJ dzd 2 . 1T odiss H (¢ @fp[Rdiztt)ls to
dzso OW HdMY j tefd sdzdzOw ¥ 5tc d3lz dzO New damorpl@ulgts tc
dispersionformulad d 1 B dted yd He)d J MY s tc g dedzdzOw W t
(Cauchy and related empirical transparentdispersionformuld), 3) Hd MY j e d t
W sted3lz dzO (Brist)d4 Hd MY J temd 5dzdzOW ¥ 5 teHimda®), S5m O
Hd MY j td SdzdzOY W s CoBtadyOd 63 B dEE@ o do ) o ts dzdzO W
4 J dzdzdzj Selimei€). (

1)1 s9 0w HdMY j i sdzdzOW ¥ sStcdZz dzO H dzwv o
s st lsdud MEd:

: ) o q+ 0
£ = &+ ol 1 0t07Q

11 g e

j =11 21 31

GHJ

2

S )
Op= ;Q 36 17 I v

0= 2'@al 0 1 9,
Q sfdmodfjdsflsznlz ¢t ¥ W dyde ss@dags fis d dzC y
3 BfdMmr e0jIs hdteddzz  d ¢ 002=dFEt8)sB yd d,
1o BdZdL ¢t ¢ L dOyjded® 1 dzgjtecdd o dB3OSC M
( 5B " 1ot o< 10);

1o 1 dzj tac@fwtcj M v dadetdl? (Loigs B4 O

)¢ Bfdted ud M dJ HdMY jtefmdsdedz j W sted3lz
HdzWw ftesL tcOydzr » ®BOIS] ted Odzis 9 :

\ «  10% 1096
E_ =0+ 2+ 7

~

Q_ =0
Hdzv O jtedOdztse T § 5¢ dztsh j dzd j oB:
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. «  10% = 1096
E_ =0+ 2+ n

" . 10%0  10°°0’
Q_ =10 50+ 220, 10°

CHP BJLELOL B3 edzO" o jedzd udodz0, fied ¢ sisds

6 sfdmr 90jls StedodLdsz d OB dzdlskzHlkz {ft
Hdzd dzOn otsdzdz s dHWBsSEes HdOT OL 5dzO, dzd3

6 sfdmr 90jls StwdodLdzz d O®Rf dzdlskzHlk {1
Hdzddz otsdzdz Edz stcOW dsdfj o 1§ BASHSH O 1GL Ot daC
I jazdyu®DdO d Oddzj ¥ ls OdzOdzts e o y s LZRAARY §&OL T
dmfsdz L & §J o {§tetsc tdoldgeRrizs &g drep W dded U d dad
f OtcO®j stetso W stedBzdz stsh (.

OB &Zd iDORBOM] stsT &BsHjdd sthd Hdv st
[Ojid A | B | C [DIE[F[fdsduj MS d2¢ k
SiO, | 14473660 0 |0|0]0 SKH 6
TiO, |2,374/1,932/6.855 000 SKE5H 6

¢ BB dted ud ME dJd Hid dglf dz'te ud sdiasz” | W s
82 _ = o+ 10 261=2+10 262+1O ;‘63_'_10 Za4+1o ;65
Qo =0 i i
CHYBL WWdydj dzlst t©OL dzsy § dedV [ Gptsc jBAEQ tedPd3 iz
o j dzd ¢ daRd3, 0, dzdgd; dzd3d, dzdzds dads
4 CBf dedud MEdy Hd MY j eind sdadalzyj ¥ stoid3k
BOIsj ted Odzts 9

€0 =0+—

Q0 = 0

6>1 BjLGOL &5 O™ o jedzd uGoO, feq ! Istsds

5 )L SwROMGNGO" ndd kOt o dity djdEd C st

6 wiwjHjdvjls O®Bfd{skik §5S0L0kj dv
flstcj dgw héd o fgads. S

6
]
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] OB kA jedosHY s dMfsd Lkjd j o

DeltaPs?2 o j dzd yd dz' < B dtod Ui MS dwD tol 6RO Eatgdls tai st
Ctoj Bz .d IsdlsOdzO

OBz DOBOM3] Ister diBsH j dzd mOtcls d30 dzdz® H dzw

[ Obiw A B C |[{fldudm&d2a k
SiO, |1429]1124312| 8335 518,7H 6
TiO, |1,890| 178621 | 203804 sKB5H @

5) C i3 dted WjHNEMtjj ed tsdedzr | W skdd] ton s
BOIs j o Odzts o
;= 6+1ozé+103956

Qo0 =0

O BJjLtW©GOL d3j tcdzOW aJéd;dezO, ftoed 1 Istsd

0 sfdmre0jls CtedodLdze d OB dzdlskzHlkz {t
Hdzd dzOr otsdzdz adHdBIsSEts HJOY OL s5dz0,  dzd3;

6 sfdmr o0jlk SttdodLdzz d OBf dzdlskrlk {1
Hizddz otsdzdz kdz' IsteOW d,ts PiztgB o 5 EASDIKFERY O« ds dzC
lod d3j eedg dpd ud dz' ., dMmftsdz Lzj 3" § o DflteRsky toC
LB dtedud MSdn § Otc @dsjdctdsdxry W istcigsipdad s Utc jls
ftcdojHjdz 26 IsOBdzd yjg

UOB zdBy| D OB O3] Istcrs colga@jetfd ff totsL tcOydzl = d3C

[ Oljr A B C [ {fbdudms&d20 K
Si0, |1,427]0,111|0,00513 S516,7H 16
TiO, |2500(-1,148| 0,731 sKB5H ®@

6)¢ &3 dted ud MSfq s disltdflrder o f dzdzdzj ? § 6O
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‘2 _ ” —
82 _ =0+065

Q=0
0 1 BJL©GOL d3j tcdzOW a‘jdtc[=1{_g’|¢bd,z'bf), JIsEEC Ot jwle

6~0
Msets?2 9C dZOH kdz stwOWdsdzjlsO o HdMY jtehmdsc
0(0 6) BJLtW©GOL d&3gj todzOW o J dzd yd dzO, stf toj H
f tcj dzts d3dzjHoEfdsts d§ HodO OL sdzj MY j SIstcO;
o 6] L 5dz0dzfndzOw Hdzq’dz,G)éza=ISoﬂzocﬂ~5, fiadyd C ls st
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1 sz yjdzdzr | LOoadmdissmisd HsLotsdvels d
Ot t6 Oo, df teaffcts § &z " j dpd.d= G = 0. [f)dzd dL o d fMlsdz
L dzjtecjlsduimMSdn St W Wdydj delsse t5H dats BHEDO Ise
j-52 fitaj HiSH S O d 7 f toj dzts Barfsdd-B2 dz b gl s O
SHdtSS eOlsdy & fi-sd micgldBt of sdzzyj dzdz’ | Y ts
or ydmdzd Is Ldzj e Isdud MSdJ CL VW dydd dz
Bdets e sC o Olsdzse s ff totsn ts) H j fipe P Hefiglo jols @ tswijjte jWiLs
(3.10) fdetsMBLDiise j dedesj tOMY tej HJ dzj .dacfigv
tod h j ded w SB @6 gt 2 5 ©®H Ojufifls ' dzO A tisy H §f dzg Y
LdgjteegjlsduimMedds Ss1 WWdydj delsigzd dsdztats 5 S € @
f to dzts 3y .dad iz oG j s yd MS d o sEEE disdz &ls Sl
f tc] dzts Bagjbgad v C Oy HEB2  Oter ftsidzj Hise Ols j dz
o OMMBslstej dzadd d cJtl@Bistedyd MEsj ©OMYst
ftotsB dzj BOME,] Z@isda] § On j dzadv Mo jlsO o d&OYOC
dL o j lsdz . C ¢ fiy§ly tecHRREASIO dz! @ ozt Y O j Is fyw
RZOdzstc OL d3j tedz’ = bs@AHdL" OOk sMise dzesMmls
ftodBStc® HESdY de® MasCls? |5 QPdz 100



70

D4
51:-1
cpena 0O
rpaHuua 0
cpena 1

maHuua 1

cpena 2 E;/

rpaHuua 2

cpena 3 E‘B/

rpaHuua n-2
cpena n-1 ELI/

rpaHuua n-1
cpena n

tdmMzdaEC & BYHjdd] Mojlstsds yjtej.L ¢ tets



71

[ Odzj J tOMmMmdisslstcdds Mmdzj HEze h 8 L OHOYk:
dL B tej dd?2 ftejHjddls! 1 djaesErE@nig2didLs
mMdmlsj &3y  dzsMC s OtcOdzdzj dz' dz" = Mmtej H .

[BSL dzZ@QudeE  tcd MB@sCls shaEtz@ cteOded yd , )
oLOdBsHj2Mlsokzjls M 12 ctOddyyj ?; 1 dzd |
SlsteOY j dad W dzO 1a; ¢ tolOddgdtaygj swljug ¢ d2 St W W
ftoj dzsdzdzy dzed W dzObl GteOdzdyd ydtedldL

I't 0O d3tsH § 2 ) lse@@dzd \glZ2ufs G gip? o ©J spw & 3

1
0o = (ii Q.
¢
GHfo T 1t dgjteedwYy HOHOBN jEets dL dzzyj ded v, 4t
1L dzgj cede f OH Jj dzd Vs Ietc Gysjudzq Vi, tog dstsjdigejwdzd v .

[ ) dzd dLo j MsdzO 1 dzj e dWw f OHOB N jeBB
BSlstcOy Y dzgdetsc s d  toj dzsd3dzy dedets ¢ 5 dzlz wgidh, B B«
Ll Issdz HtsMIsOlydzes Issdz! €5 BSHdEsGts tjL Ezdz' Is
tdgjteedd MmoawL" 90jls {iggB B2 jNsHkdisy dazd f3d3>

a;+b; =1, (3.12)

[ Odzj J tOfMMdzOtcde O sy Mz yo02 dBekscthE
ZOdzd ydd Istey n  fidej H [ {tzd M bsdetisd dz® y d Is - ¢ s
ey H™ Mlufstegzle yd 3 Mmdzj Hiz¥ " dj RBOBtedydzs J
M GtOdzd yod :

) Q4 ) Gy
U, = ‘ﬁk‘ﬁ 1 Q, U, = u{w{u{uf Q.
' GG

U3 = 0{0%(:{6{ Q. l54: Ofﬂf(zi(zf Q. e



72

1
al
cpeaa O
PO
rpaHuua 1

cpepa 1

tdmedzs§ 03 . sz i MC sdzj ydz' 4§ MmMiey

1 al
cpepa 0
PO P2 P4
rpaHuua 1
cpena 1 bl\\\\\V/////\\\\\/////ﬂ\\\\\
rpaHnua 2 Pl P3 P5

PR < \

t dfpes CT W3ted7 MtcjH @ Ho ] (tdzzs j MC sdzj ydz j




73

I feiHftdsyjddd, Ukt ddoiidlshmy dHJ Od
L djtedls! 1 dzgjtcdy SOyHBEE d&zy0 ey, lskbbj d
didssy dzgs 5 Mdzj HEY h j Bk Odestedls iiz:

1) 5 LdOyjdds tslistecOpPydidag2H japzi]defele, o
(LHJG M d HOdid dL®Bjtewj BOW Ldjteeadw o
S8 L dzO Wy jdz08 BOSIs s YS 0) Mz lifipzilin B Ols j dz' dzts,

2) B LdOyd ddY B ftej disdsBsy RizdePs-f tsidalzjyt®d
MdMmisd 30 dL Istey » [z dsQesdjlsdapd dH-dg™ aedgihfs >pHj Jhkacfiy

Y
I_,;, g)-l- ()% 1
5 = @A, (3.13
-’-&: v TR
vag = 2R
sdMmlsj BO dzj ¢St tejh Of sfw:
¢ = Dby
1T @
v _ O30y
L @= e (3.19
e _ 03 &
Ve A

10 f©0CkdSj yohj eofmjcet dLdjtewjlshmv
ofmd 2 MEid" PRHstcOy s dHztligflasOL " 8 Od s, yYbts B
SHdEEE d&zy0, {§ i RS dgud) ditzsdztsy jo2 IS8y N o
o Mted HE d OfHtg joatfty By dzUzug] 2 .
ltodzfmdztse  disL dpsitztse L o3 toj dad § 1 dzj ekd d
By ds § sz ydls!
i s dzdzO" { dzj sV GOy Y dedy & dzkyj 2 ©0O

Y= ¢+ 1‘”;“3;} Q=0,Q =000, (3.15

i f sdzdzOv  + dzj e v ff o] dztsd3dzy dede” = dzlz y g 2
<Y<Y NSO

=1 wlezQ) = 01 = vu G, (3.1

i f SdkzdzOY § 5Cdtsh Y dzdzOY o Mdztsj 1 4 dzj tec ("

" ok 1 T 1+ v T
Oz @1 G 1+ipdf

S0 = 80, (317




74

1 tod lIssdg dzgj sBatsHddBs orf ff sdzdzj dzd L (
oLOdiHso dd Mo jlsO Mmmjteor & Mdztsj &3, Ists
0, +0,+0,=1. (3.18
sOC d Pzl g bi=1Ta=17TP. ¢ 5 L dOyJ dd® a3
P, PP sdzkyOj smw fzdei@ls pfag@zd d L H @Y d&zO~tSYH.
dzd d L o jeplsddh -

56, o= 1258

sx _ QleQ
(N Vb = m’ (319
T S T I - R R 1
U’l V0, + VU, = T onin®@

d dzd

5 = e
r 1 G

5 -0
r 1 &'
UPe . ,,_dll G 1+ &f
,0o=1 o o= o
iy 1 )oyof

GHA,E ,B,CiHBddsj tefetsdfdzts ¢ 5 15 Istha gk g deisctiatz ¢ ds s |
fjtoo 52  dsitsigfyj dzdftascitizte | dzts dgdzisioedezlz U jddzd W ts elzdz
f 56 dztst8 ¢ tsizdz d L cztupisdzcd v Is Miste J Eatalz’. o5 | 5B to C
OMSter 9 Ol! ftsdkzyoshdjmw MdMmlsjd kKOs
ftesd3j yzlssydzr » fMtej H
{ O BsEteY dgiz L OH OUYES MY f) to @ asgzdatstedif \oiz' Isjc

L dzOUj ded¥ H v € tsdz€ 18 gzls dfEOHt oz Bz UsGRss Odsn @ 7
f s OL Olsj dz fto] dzsdgdzj dzfv t@o jdz 1, 47 (t
f toj dzts gozj czd W filsjCdz®@ ®©WOo jdz 1, 5. C ¢y
Ldzj ey sdud mMSdnm SBL WV dYd ) dzlsis  tflsjtaddfy ] derdd
d § OtOdzdzj dz' dzts? SiaCrgtitis=@jlafle, = 0, 8j=10,299 & = 0,913
A=01136B= 0, 8406 d dL fMmdMmlsj &

6yQy+ 80 = b,

6yQ+ 80 =6,



75

&ZO2HY &3 Htsdzd Mtstslse jIsMmise j dzdzr = € 5 BY tsdefF dzls
06311 E;=0,3736 4 kY stsdg. (B, AWBE = 0087 | r yd Mdzj dzg
Wstodikdj H@8. hiflsj &' dL 5 fitcjlsis (figd ifsQhdEC
§ o2y dglsQ 4 dzts ep®s@ H HEOs s wteq 5 oyjjdzd yifd H ks
BisH § dzq taldz@By Hdz@ 160, A= 0,0099,B. =0,823B=0,%60, ylsts H O
sjfn  NgMY jteddj dsOd dARd BL &0€ Jded v E &zOyj dz
Motslse j Isflse j dzdz = 089R4GH, 5 d28MIse s0 f OH j dzad 4 H
TN jj, bkydlreow, ybkst ®&sHjd& tOnhEo
fco jtorntetelfflsde N j dzadd tSBtoOIsdzs?2 L OHOYd By
Ists § Mis'  dhtsdHds ug ISass, Dor = D3, Do = by, ¢ = C3=0¢, = 0. ( md
His sdzdzd Is j dz! dets ff scdztsy d Isch d d Iz q jj fips'dzr 3" & @2 jy
dMms g &3d daj dL o j Misde" i3d o L OH &g, Hilhyls Cdgil
Co®Yf tsdaj dels™ L dzzyd ded W ind sz Isdsids d3f Is("dftetsd
HOo O HdzW COYHB2 Ctdiftsdgj dalsr )

o . 1 Gypp 3cuo
Boa= it T,

1 G G
p 21 dyp 6y 2

[ 14 3 [ 14

1éps 21 o 1 Cyp G
1 Gp1da2 1 Sy @2

Ctslststelzs By des toj h dlst 1y @ ffipgstizkzt §idzdzdsy Is g
sfdmr o QPBIBY o

vsOCdds tBKOL t5d3, otcOftpiPds IOE€ | dedzs s 3] Isfe d
oL Od®BsH fifbfjldsascpjsc s dzz2yo M Mdmisj BsRe { alaf
e OMY tets fls tegBdigsdds'ts BOIs d yj MS 52 fsdzvted L 59 O
JLtslstesfdzr = Mtej HOR B J L { ts figsHgCQiz Isdar | dgzdzts
tOL Hj dZOk Bdze RffBL 6 Sdzv j Is f ts ddzls j s te Oz’ -
TOtOCIjtedmisdC O f Hsishi s  fmdhlsj & oY
sflsdydmMédd d citikdsdaymeyimnGPBOLIs] todf

Op 4=



76

33[ jssHj dgistigo o Isj § dztse 52 Odytsizy jydfdStebndic isic fads

RLEYyjddj LOoadmMddtsmisd MEstesfmisd d HJd
tcOMf esMistcOdz] dgdWw Isj f dzso 52 o 5dzdg® j O IstafO¢
BtsH j dzj 2 OB 2 Pd ts diztiziFieiagdvo s H W Is ¢ fndzts y dz
HgWW jtod dzydOdz! dgf = EZtcOo dzj dzd 2 dzg Is d @ fnig Czs £
Colststddj n o ipjCLHAGS $-Ets  [1 51 ssdzgz dzOdBtsdzj j
yd fmdzj dedetsj tej M jdedj YsSHtsBd = MdMmisj .

J H O dafids dig¢ Is j¢ OC [5%57, 804116, {f tcts o ts H\dsfijjdz dzd
BSHJ dzdtese Odedj ©WOMYesMisteOdz) dzd™  If jefsdzy dntls
oLddCOshdrn © ~"tsH] dOL jtodese s OB dzW y d ts dac

YyissB " jtaddsds Isjf dzser j dBtsH j dzd O & dzwisyfdeftfipie
tcOL tolz "N[1ltzd12, 11} dzj sBrtsHd B Msilsdzj Misd M &
MEstesmisw di3d Ho dx d dd¥  dquw@fvisdytss " ufds Hi3Ld c
LOSC sdetsdzj tedesilsw d3 dMtf Otcj dedw C tsdzh j dzelmdtets o C

L = Uy exp —‘:‘4’( 3.20
CHYp dY-MY e Oo syds™jdzd1§Mmig 1 tod 1 Istsdsuds ] iRy § et
zOL jtodets? V@R dRjgaf S s M ot d3j dzj d3, dzts
Cstetsls S d di3d byt () OB . | SteOLHES dzj ¢ Y t
IsSsdzh ddz"@ Mmdzsw EHOdzy dzdzts chi€ O€ O W df dgf yd® ) H RO
[90]:
0="Q ), 0= 0O = D, 321)
G HQ) T d dzls j dzfyd oHd@sfiflsj' ¢ tf GzOL j tedesets d L dzlz yj dzd

lted d3j dzd (3O ABJsBY j tOlskzter zOL j todzts? OB C
Mo tsHwh d?2 dzd dzd dzj 2 dzlz ¢ L OH OYyk H dzw ZtcOo
ddzlsj ctedtetso Odzeds MdMmlsj di3fr BT Ydz' -t igffdytsilde
HOdSHGEtd 2 MizEy02 &OL j adstfsdzsBEe dz? y i ¢ B dzk



77

OB dzV ydd HodyJ Ilsfye 0()te HfpCzs w[8fffisf © M d mlsJ d3d
MowL Odedzs? ) Wtesdastsds dzOL jodets?2 OB dzv ydd,

TO0_ .10 1 1Y 10, » w
GHJ
ot I 4 P ..
AY =" qPQY (3.23

izHj dz2 dgOW 1 dzlsOdz f v ey tcHtsets Isj dzO,
(Y jets Cwme WWdyudjdzls Isjf dztstf totso tsH dzsfls
Y jets EHjd dzOwW Isjff dzisy &3S tsfyls:
Y dzOyOdz' dzOW Isj B3 j O kztcO,

f zslsdzsfls! Isoy tHBEs IsjdzO (fMudlsoj o
Oddelsj dzmd o dzts M ls ¢ f sedzsh Yy dzdzgtsets Is9 VY toH '

OMftejHjdjdd] Sttt odizlsted IlsoV teH 5G ¢t
10_

=10 Q=P (3:29
GHJl CBL WV dydd delsv §(shgulafsls Qidalf § sMmistsW dzdz” ) ,

D ddalsj dzldo desfls! §edshy ddscs &OL | ©d
OB &z WEP) ,( ScbswOY L Oadhmdls sl otsj dj dzdz
CQ), Isj&fjweOsker YEYG=tOD)dzE f)lswlls s s dzh d d
PHOD et Q) FN DEREDMO ! CtOdkdtksh jets W
OB dzv ydd:

D= "0)0("YQ! 2 (3.29

CHU™Y =1 V('Y §scdshjdd],

Y lsteOy § dzd j§ ,

o SELWWdYd)das  fstessst § e | tdats 2 o
steidese Odzdz 2 2O § dzslsdesfls! oy tHBEE
PosdlsO &OL jteds? Osdvydd sI20)j,H ] § skt

f sH fls O¥=dAds



78

LIcOD dzB38RA | MEzj HEZjls HEY sdddls' &OYOd dz
9. [tOddudsy j khmdksedw dO Wiksdlsj &OL | ©ds
CeOded WiMcBPsH A { dzj o d dl9dz0 d My Otej ded j |

Y ey ) :

R 00 QG kg, (326

CHD MSter OW IsjfdslsO dhmf Ok ddw &0 j HJ dz
V=" ! dsOd §d¥ jHdddy' Bl Y KO kot
"d"z"W.fgaﬁ’)("y)'gz"\( L dzZls Ozt v § OO/ fesHES ISt

Slsdzy MY dzdzOY € JHddzedyy BB Y @30 IseayY tcHtSG 5

&) EZHjdz dz2OW Isjf dztsYy BS sfls! OO ftod -

Il ststetsj G tcOdad §elalsj"¥ dz M daz@ QYQ dz' dis 4 = Ty dzts o «

L YdJ Isroor MO 3@B), (326) dwsy des § jtoj f MO o
e - a (3.27)

Ta g=0 b
G'H.JF(B— Coi WWdydjdals Isj B j e Qlskz@MsiPltcts o SH dzts )

mslsw o &MNGEABd di bylsjdr dzj Sslstter
dL d3j dzj ded § "Y=dz6Ys detsdrplsiaff dzts & dzj dzdetsj Isj f dztse ' d
5j &0, letsh jdedzr j 1 WWjClr, €0OC fwOodd
BsHjd fedesH®O HoY Cddujfse | dedasictsdz
OB dzv[8]d d

[ e ] dZsso d iserts Hggdakes ¢ o OW.dods ydes j  to g
CtcOj ots?2 3220V HBtcOh O B2 to® o Iz wizg j Mk o & .
ssydetsets tojh jdzdw HBsHMISOD I @F V6d)s te 218 ¢
sty HjfMisets dzOtekh Ojlshw d o tjL zd&zRdSQlsj fSE

T x W .
o O ¥ k ResQ . (3.28

) esB dzzt W RGOUAE Y dets  d Iy §IkC 06 e Qe d B dzq
ted hdddd, JMdzdsQVd g, "=edeEEs silssydes o' ff 5dzdz
Msslsdtsh jddy (LOCBd MBItOd) ddv) Hdv &gt

QD ¢ Ho s o wyyn » s ~
5 -0 €0 Q(a09) Q=0,




79

(3.29

I ey G Ko Youl
] sdzdzts ] yd fydzts 29 tc Qe dazfs? (O dzv st fqw -
WezdSyd?2, dmftsd Lo Odde 7 Hdv ¢ SQRBE ok d t
Ve Oo dzj @2PY GBdded BIL dJelzs s s5fls OReEQ dzlo ™ ts dif
dzOf tc Qo dzjpdzdfi2z dz2S Yy 5 dzOdz! des 3 f tetsfilstc Odziils o j .
sBhjet M dLoj Misd &3 (odzd drdsla jstezD Is| EQalgy Btei2d disChr
dZOL o Ogigf sty Odzy e df IsaPO & | C d3j lg LY t@Gzdp A ds O
| Odzy 6 Jld®dkd OsB O vy Giis lemitzkd Mz 5OV d&gd o 434
or yJ[sae,e12]. g d&zv dzOf o Oy dets, yYlsts djIstsH B
dzj Sslstster 7 ddzlsj ctcOdz! dzf = Mtstsisdatsh j dzd 2, d
MsMlsOo dzv s h dr  fd it Pdglz zL“O.C sz@ Y tc P28, H el
BsRj dGasfte j HiNlsOo dzv jIs Mt L OCdz st tcOdz,
Hazv Ry @EOCIsjtodLizjls dztsS Od de[R + dzj tec j L
] ©OoB®BAZ] [dMitd Lt OkzOf: MdMhlsj B0 L
B delstse wWOMYTtej Hjdzj dadw 1 dzls By G .55 o
WEZdSyd?2 Brdzd o' BtOdy s WEY ( @&z B0 v [ O ez
L dzZsOdz! §j2 KoK DIXDG 0 Is § @d)yjd §tesilstcOc
Bsdsj dals wWOMY o 1 j ddfodzd W€ IsiddelsiOaizy § ¢ dzd y d dz'
ddzt sStcdEOOMY tsj Hjdzj dedd < desOdzr §dd o 59
Ctslststetsj] o Moty tSyjtejH!, ftejHjdv j[8 HI
fstslse j IsHpds@ofdjIRe j Bo jHY B Ho O Bsdij dzs O tcOf
Mo(0) = ., "6, 0)Q,

My(0) = o 8§, 0.

L Bdzts Y OV fyts 3ALAets AGQUA W F Q1) o ddzlsj cted oz w
Puyy ssds cteOdzdyde’ = bkfkse d2, §sdkkzydj  fdi

[‘)é:

(3.30

Q o

= VQ+g+P= 0 0+'g) +7Q

. (3.30)
= Do+, (YEWI D



80

RMCdzs ydlsjdz dats 9Oy de 8 Hzw 3j sSSHO WRiscC
ftose dats 2 W OBSEYHPEI2Y)] ‘s O W kdzC ydw B' O o
Q@Y= @ ot & ”‘—“Q (332)

) otsB dzOW Wbk dzC BBY EHBSUBEO Y jls ¢ tsO da
a=0,a=td tBiMmfjudeOjls or { tddRd¢Fi,)=g(d dH
9. 1 dtots] fpdzGeWOJ@&Ed BY dMr o O s dL &3 dzj d
1 dzgls ©Odz' §f dd, MowL Odgdets] M cdzze Jdats?2 { tots da
sfdMmro0jls LWWiClr, flowL Odedz jAONY tdsjjHyfpeayo
mMsBts?2 JwsMmMistcOdzMlise j dzdzr 2 @ BOMh IsOB  tc O j 4cQ
qdzd R OwOSlsjfodaze 4 H dzd dalr )tc O y 1) fij lsasDoOdzndzj
(3300, fteditHdd %S cilideobds b d3j dzls s o :

0= 0+ 1Q | lo&,

O,= &+| la+| 2°Q d+|“r1| 1(‘3(%, (3.33
YyissB' ftsdazizydl: HAdW W J toj dayd O dz"Yeldr i 0z te «
9 8 j HWilE BAIB) bLOo dzBBYJ | Of sdzded &3, QHEH o
Mo vw L OB s des " j3BY 82ff) .( v dMisj d30 EtcOo dzj dzd
ftso jten dzsisd d G dzlz B d dz' ftcsctcj o O H 5 dzy
sfdmr o O8N dd3 oL d3jlza)Corey jdzdetssyds d dz'
90 -

6: U= Uo eXp _\l( ’ (334)

Cslsstets] dzj SBRGHJ GG H O GE[H DU v + %W jClLk

s O0Cdd3 GBLKEHGAGY® MotHJIlsmw ¢ mMd Mmlsj d3j
FtcOo dzj dzd 2 H O, ROz diZa),d 2 € tsIlsde@Hfttc s d dzls j ¢ te d to
mMetslseo jIsMmiseaze M dd3d dzOyOdz' dz"@ d3d bkMmdzse dw d3d
cdeBSdds d bkHBBdZr d3 H dzw OdzOdzdL © 1 S MY J t
ud fmdzj dzdzts § tej h jded g CtcOj o 152 L OH Oyd Is j
cOL dzsiisj 2 dzdBts ¢ sdzR Mdipdzd H ts5 alzp dizd Wizls s ®O L dzd
OB d&zv yd d, ftosdPRHI2tdkdz | 1 B8CIL T 9 O Is, Yls s



81

sBJd M Jyde Ojdds IRBYodistindgs ' f sL otsdzw jIs dzi ¢ € &5
dL B dakdizd(®) d6(0).
Atstedidz dzOL j tedzs G s d dftizlozR/ yigQ 2d3tsH | dzd ez § 3
) = Py, (339
fted {Istsdg HBL O tsBd&ZEYj ddvY MHaWis@dgd dbhis@o to ¢
hdted dzO0 dzOL jtodesets i3 zdzr MO dz0 taiguRe d2jh. 444t
I 7 f tsdzdgw w ZC OL Odgdz" | or hj Odzé j BteOd y
MdMmMisj Bz a dHO (IssyYyc O dzOH o j dzd yddets?2 5L daC
A1 Y+ A0+ 4 1370= &4
O 21 Y+ A0+ A 23°0Q= €5, (3.39
031 Y+ U0+ U33’0Q= €3

GHJ St W Wdpygi dzls 'Oo d MWy o dlalzd tsds B3O Is te d y dat

0Dw=10, (3.37
GHJ BGBBL d&ZOyJ dz
011 O1p O3 Y €1
D= Oz Oz U, O= g, 0= & .
O3 023 033 0 €3

I Loadfd Bshisd 8, ofd &)W zidaf fyld p B3O Bts
Bisdz! W jJj ddzd oBjdze hjj udmdzs kZtecOo dzj dzd 2 .
ltcdosHW GO tc YOG sdzOdz des gz o d H Iz, i
HAWW Jdted dzydOdzt dgr 7 ktc Of0da{pe®0) H dzv W k2 dz€ y d 3
Y="A"Y.aQ
="V, a'Q , (3.39
0= QY. &)
Cohtstkzlkj Bdygmdzy dzdes fesdazlsj ctcdtetso Ols (
zfmdzse dW d3d )
RLOT tcOY J3H W Mdzj Hizj Is,d3 ¢k =g Q, €5 =

b=loexp £. & By b {kses dEyds Bjhdls!

Hoblh HWW,jtjdayd Odz "Wzl & filz tof Qsofrpidd j dackz © ity 1o



82

HW W jtej dzyd Odz' dats ¢ Qg tstisj tatgdy  Isitadef* o Ot d O
o Oted Odzls j B A ¢ B dnfutd fis Otk dlegz'dzd y  dz0 dgd & I8/ tte ts
f sMisswdzdasQo PN s sls . Is J d3tfs jistf Gliitegd dadz@®o o fyw k
s B j cOBOE@s MPls s otej dtj dzd

] Oted Odzls } wj HY CdsPd&Y st dder ( dzj2n &
fsmistw dzdzO) o' @YV hdzj Hizjls, vyt Isj &Y.
fsojter desmisd MmowiL Ody dzd daj 2 dats

Q="0Y Y, (339
O dr fHftwsdLotsHd j] 5 otej d3jded Htow dits f totst
"0 = " &Y. (3.40

l1tcjdzj Bto] ¥V dgj dedatsizs @ tc j G to O dzd ylddac @ o ddg(3fadity o
LWW]COBBd, MowL Odzde" dsd M wWOL dzd yj 2 { dals O
BEHj B MyudlkOls:  &zOL &gj dedz' 2 W OS jidp=Pets B8O
sjf o522 ftsksC dO cCwOddyj ©OLHJ EO WOL

g = 00 = "W, (3.4
O jeB ftesdL otsHAZOY 5 ote] d3j dzd BzHjIs toC
g = 00 = "W. (3.42

#H P §MmddHd J ftod HY sdztsy § ded § s
d dzls § dzid o dzts s dts ifg Is alak jufi) Isizef ¥ d M s tzic O §(IRET ¥ d
(335) , fsdsydds

"O= at&io. (3.43)
1 9 Hoyrds Oy (SABY Mzds O 9 dp.3Hd W
o+ Q+ QA ar Qs FEa 40 (3.44

|

\ C 1 . ‘s K 200 ) \ s K ol ”
cx2+|3+‘—2 Q + 20(Q+|8 I& o+ aQ+|3 2 o=

I 2 . | o
b b ",

SO T 4 Q+ E, (3.4H

ot |

Q= 0y exp —f : (3.39)



83

1 Odgj dzv v 9 RI¥EOB4A4B @by - @2ls Oz f ¥ ftosdL
f5 otcjOdhj dfds dstsh + &  o33BEBWY dzd 0 (Isj f deso 52 1 1
COL Hj dO] Wjodts fsdL o 5H dptip YsEksd & f d3jo @z, 0
(342 |, ftedHY d3 ¢ dzd dzj 2 dzts 2 md Mmils j d&3J dL uJ
FtcOQodzj dzd?2 ff jtco =8B fsWHCO oadHO (

Y=Y, aQ0)
_a="9Y.a90) (3.46
s QYL 6'QU)
F0 = QY. 4'QY)

vylsse' fwdHlsd § {lstsdkz sdHbk, @8BHEG O

0(11 W+ A0+ O3 G40 = €4
U1 H Gl A 3O G0 = £
D83 Y GgpOt g’ O Gy = E5
PO 41 Y+ O 420+ O 43" QF A 450 = €4

(3.47)

. \ 1
G’Hg11:CX+|—,

A =Y
Y

Ao = 20(+‘ Y 'y R
O o3 = C‘ﬁ‘% Y ¥ lu—u
=g Y ¥

a3 =0,

asz =0,



HO zn,

= @Y) 4 0= TV,
o lststets

5j Sk
tcOo dzj dzd 2 .

GOwedyr ,

84

O34 =0,
£s= 0,0,

_ o e R
Ay = UO?Q Y,
a4 = 0,
a43 =0,

Ogq = 1,
£,=0.

] HOdzdzsd3 Mdzz yO,j] d3tsy dzts
fsmMCtsdz Sk btojls! j

ztc ©Oo dzj dz8{47)~,

Q11 Y+ Q0= &
Qo Y+ 0 0= €,

G HOjy = O+ = UloauT\g)Q%)
Az ="Y ¥ L|’°—UQ%)
£1= Do wi Y+ Y O~ 4 dﬂ
G21:(‘)2+|—a+|i2 (X+|£ Ur’do%'g%
dp= 20+t vy vy oW Wo

080 22

82:(75_ \I( X'l'T o+ — \I( XUOQY-F'_Q Yo,
Wdpdspdzfs B B b dzO s gy W ) A
O ts dzTs dyidibpiidshg W) |s ks dz) Siztdz

| o3 |
[BEOId
f OLOcttOy O,

o dzd B3O dzd §

]l sLotcOh OW fy! ¢
fsdzzydd mdmilsd Bz

Ho zn

|Zd34 dz! h q’|51
d yjlseoy telstsy
Msslse j sMise | dfigsts j dj)Qiegg" dg" Vo
ffqundeiz wlisf &3 (Nd Mis § Bz

HgW W jtoj deydOd dzF R 33800 dzj dzd2 odHO (

(3.49

BOWYe d Y dzts) " OBy (@

Cts

Iz tc

C

i ts

B3BY W j o]



85

o o~y A 20€1 A 10¢
Y=Y =
a11a22 12027 3.4
v N N a91E1+0a 11€0 ( ' 9
11022 12027

Ctslststelzs d ftojHMmistsdls tjhdls: ) fsdshi s
f o5 G tc O RAB.

I'md o udfmdzj ded¥ 4 tetso sH M&LAPR o jits if dseizs?
(R2007Db) . [ dzv e OMmyy Is ts dleasnionir@Ifa, Mas kapp®ldzta, 1 |
c, ro, Is, vO). ltcdo jHY d&3 L HJ M tc J Ldig d2'tsls sz te @
f Otc OB jUsEISAP ) d3, T,=300K, 6=1580 1 Is *fgdg L= 71073 y
T.= 157@609s6, [ydyc142 FhLindsmelpy Lyl o v it
dL iz uyy d2d ¥ 00 osr 3y d =~ OtO6US3| tedilts j oo @ty
A =d), o= 3t iy 1 1 yd mdzj ded W f tets o ts HactadpcfH teizd M
BACtesMjSkdznr ftod dzOWEOE dz= A DY B o=tS ofiofiy LB1CDS  §
oJ dzd@.de) ¢ s5C OL Cxpzt GEABBed i

] Oted Pz olststotsd o OB d ®dzs fils s Oz o W s
sj B jtcOlskter MdzjHkzs "d& sBOLB (d dr 1§t

v e e 2
G= @ QA% kQ (3.50
G HGj,C, e Gl ftesdL otsdz! dzf §J S tsdzmisOdzls' |
‘= 1Q%& YK FY (3.5))
3
GHJ
LGy
Q=205 352
3
Y oy~ T ’?“?’.(IQTJ T o ’?”?’.ﬂ » w
g CYAY= 7Y+ @@aQ s @Y+ e s k '@+ 0, (3.53
GHJ
”n T ow T T . (12~\f
Q=¥+ QuQs , (3.59
¥ T (IQ~"\0
01 = WY+t Qe = const (3.55
= 5 = =LYk (3.50



86

2200

2000

1800

1600

1400

1200

Termperature, K

1000

800

600

400

200

| | |

| | | | | |

0

0.1 02 03

0.4 0.5 06 07 08 09
time, s

t Mz dzt§ ®YW g ¢

sls

L O g g s ¢ ©”
o t § (i <day)

Tf 89 j ton (

025

02

015

Iit), cm

01

005

0

1

0

01

02 03

0.4 05 0.6 07 0.8 09
time, s

1
x10°

t dMEzAE§ OV d ¢

tsls

L O8 Qg @ & f ks dzts 2
o tefi(de degs )

slj § dzso s



87

= L2y Vg (357
GHJ
e~ 1 3w 1
Q==Y " (3.59
Y ("y’Q’Yz 1 uY3+l 1 vy 3t 1 k n@+ 6 (3 59
¥ 23 3+l ! 23 3+l § ' 2 '
GHJ
e~ 1 "y 3+1
Q= — 7Y (3.60
o 1 wy3tl
0, = 5 oL ¥ = const, (3.6])

sELWWdydjdes sk j O] ess sH dzs fyls gy
byy lotsdg Oy §30),A3.56)f ted dszls o  H :

__ @ .
W=y =g kR (3.62
GHJ
" "y 3
QR= o , (3.63

@ QQ ® 53

dmn EZyd Is s &y B3dEE)3.52), (3.56)3.59

T e gk PY (3.64

GHJ M PUYdUs|df3da),43.52), (3.56), (3.58

o o Q%Y 1—3Y3 1 ‘_]_Q@(IBTY—]_Y3
9= 2e-®mewe_  ° 7 :0 s 27 (345
,‘@,, “g:?,, ,‘g,, ] ] Q(*_?(I‘BTY 2 y .
w

CdzlsOdz §dw o jterndetsMmisd CtdzH j dzlMdJtectse Oc
ftesdLotsHd § Y5 ofte]jBdad" o &¢(B3)sB8.6% H dzd v

Q=" JEYAY=" g+ by Kk 9+ B, (369
GHI Bkyv sty (3dm),43.55,
o TV e &27 \f
R=""Q=" @Y+ Qe | (3.6

63="6,= " BY+QRQ%E = const (3.69



88

d ) keyv ts@E36GAY, B3.66), (3.67)

i T o il 1 ”n 14
Q=92="92=" o «Q Yk @, (3.69
GHJ
i T o @ﬂ—\f
W=" @ Qe . 3.70)

0 dzO dzts caf YAEOH S O s o  (256)43@0), jdaRFsH d Is fiyw 4
f Otetsf zOL d3j diiZs® HJOLTtesdL otsHBOY 65 ots]
bHjd &zOW Isjfdsy BCshis! § Oty zOL &) dzdats?2 |
o d H3B0))(
vjfdzsots?2 fYlstsC d&O ccteOdzdyj ©OLHJ &ZzO
ftod 3lz)s iy d By YidCs|df3dat), 3.66)-(3.68)
G= 00 Q+d’) = 00 @ G+7Q)+06)) k'@, 67

GHJ
< on ¥ v ¥ G ¥ v v ¥ G "
Q= 00 GYHAHRE + GY+GAOE +
%) ¥ %) g
w7 )e (") 7 e L) w (' )e (') 7 Yem L)
+ gY@ ld ad ¢y’ s, @72

dfp kuv s s &y {3CA), B.66)-(3.70)
G= 00 Q+@d’ v Q+q’ =

= 00 Q@ 63+7Q)+8{) 0 QRTY QY kQU+QY, (373
GHJ M bUYdOsdf3dd, 3.69),

@ Y @ "%

= 0+ GYFQAATE T Gy RRO

&) &) %
")

. Jé""\.(+5§’)c§’)'£2‘:§ 4 Jé’)"wé’)&g)'ﬂ? ,
O M ey s@z(#e) W




R=0Q § =0 & 4% §+dad

I'e j vy dg Oy (3G& zds O o d&P.3MBd v

Qur ar QiS00 0ed) v 674

R T
& a g o a q
—t — —+ —+ = — .. =
BT
= 0 a+|i"q lﬁ (\)QY+ . (3.79

Q= vy exp —‘T’(’ : (3.34)

o hoj (oD YIBABTIY , L O3y ¢
4t dd dede" §, "Y, Ghsud  d
otoj Bjded. uUBSEHO & fiod
ddzj2dz 7 HAWWjtejdeydOdz dzr R bk tcIBE)dzj dzd 2 J

RMY sdz' LolgwH v folzelz| j
ZtcOo dzj M2V (375)( o fJ
ftesdLoaBBHd = (s

0 dQ'Q )
Y O+ + ——=—+ 0 +
! - ® et g @
+0 'Q+ 03 % +D+ 0 % =Q (3.76, )O
a1 ., o B S T~
YErE R T g Syt
Q 249 ., o 09
+0 209+ — ~ ~ +Q o+ — — +
T T 7e -9 g
+0 lf+|%%—@+62+;’9, (3.76 )B
Q= Uy exp R : (3.76 )o
Y UOQQ'Y +0=0 (3.76 )G

I md by dzf3dkf 2 Mmdzj 8 O o

Wdektedzr = M
ftesdLoBHAs?2, fgpswils 1 dj d3j dzls’

dllz d+|£“% a@l@_'_ug%)



90

. @
Ao = Q+ O3 g 013 = U,
_ 0 . _
A= —2€1=10
| '@
a = (‘f+g+i % §+i % @'e
el 2 12 e @
, Q 209 Q
a,, = 20Q+ = —
22 Q | Q|29
L1 o
Upg = OF = Q %
, o3 a
Aoy = —+— —=,
24 ‘ Z g
82—"@*‘02‘*'9’
C’Xgl: ’
a3 =0,
Qa3 =1,
a3 =0,
€3 = UpQ Y,
, V.
a1 = Ug—5Q Y,
41 O\lfz
d42:O,
C,X43=O,
d44:1,
é4=0.

1 tod o jLHw jdly! toj L zdz sOIsT tOmMyY Issea H AW

[ dzv L dz®g 4dAERhHadsT,= 300, =455 11°1 §=300, 3=
028, L= 710 °f Jl=mdg 57 =255 r'4&Ecc=159 r'y&c
;= 30@:=5 460 ’s,0 HF= 0 Hgded= 0cs=s 0 s
} =142 GEUBRBIGLpLfdy L M §slsnC= di @ik ydgsc
nOOCIsj todzts=j61 B to gizblgy o W L Odz' A fid)s s dzts Byt i3
I m yd mdfjteisfovst d ezdzy Hd Of OL sdzO o tcj d3j dzad H s
bhdzsasdW®0) =I1(000 =" Hau=DHdv=0 L fi



91

LBOW dS © I 5§ &izG dis § 10 dzC
] Oted ®dzls 1 t6j H i tsdisth EfgEs s Qdsds®e dMwils s s,
Msc zeMde®y j @80 B3ES6)(, Mttlse j K loejddepgds, ©Gs
e z@Mdet®©y j @&epy B35). [ dzd Gtose jMisd orf ¢ dzOH S
tojh jddd (jtosets d ottt o90dOdsO |
LtcOo dzj dzd?2 OdzOdzsc d Yzl j o s j dgj M 3 67 & )z .dz?
dzj CBlstste’ 7 L dzO Y daol 2z0ty PeAPds P M B E,s 04 Syligds A =
093, o= 300 §,155 K happda300kapp@=028,L= 7 1 0 3, ToFL16769
5.0=255 fbfleel59 fbfios 3&H= s460 =255 e
§'=159 'yEd’=300d45= 4661452 HA-Mdd 0 OL=dst 3 iz,
= 3%t Iyr yd Mdzj dzddvdzefffie s oHsczy  H  Of OL sdzO o to
ftod ZOYOdz do ¢ AR Bz s d®@ B10° fgdh=0Mmdyv=0 L i
| o OWodjSdzdf g 5C OL Odz 2O . e Mz dzSj 3. 11
tdLkd OIT  ydidzj dedetsets dstsH j dzd tetso Odzq
Mo f Omj ded L & dz' Is QiiiAsdgdd ntc FEARIRIA SpBdlsted s OC
1.4). [6ydts IsOffd dizetse jsiglshz0 o  fdzts giz' LHL
[124]H dzv  f dztgls dzRMBIE Bz ZH j dz' dets?2 B3 Wazy ARG s b
ftoj Hf sdzZOE OW , ylsts asfipy M Cjsterexd)y  frdid Hzoftls fd2C
sl ¥ RZBa( T &deC.ls [(IffdBg Gtoj dzj Btej y' L o) daj dzd
d dL dzlz yjedjvinfg f®©L j odets?2 OB dzv ydd, It
£C OL Odzdzts a3t SEESHY]EE) 00ts s. GClstsls tjL kzdz IsOIs
tjLizd SOOB] ydmdzj dzdegsE s BsH | dzd tetso Oded W
ofw 1 dzjteddy dRfkd MO k& 6H L Bzt deoc tc|f
Edsj dz' " dls ety LdOyjdedy d 1t L dzOyj dzq.
ydmdzj dedetse s d3tsH j dzd tetso Odedw 9 Ot Odzals © 3 .
O dzOdzd L qtew sz yj dzdzr j] tejL kzdz OIsT
fsdztsy jdzdw (fted o' BteOdedz' 7 § OtcOB stcOR 3t



92

2000 —

1500 |- —

solution 5 Temperature K

1000 |~ —

0 | 1 I | | 1 1 | 1
o 0.2 0.4 0.6 08 1 1.2 1.4 16 18 2
time t =

{ dApzt8.907T | e OW d € d L OojddBfdidiesAnydsiaftc 1 TYtds jotdef desifr
(otej B o dz) M kyy btsds L OoadmddBsmisd kH
sjf s tso sHdzsMisd ©ls Isj &g j Ol

solution Yy Ternperature K

| 1 | I 1 | 1 | I
0 0.2 0.4 0.6 08 1 1.2 1.4 16 18 2
time t =

t e CliBte®W dS L OB g g gsesls & tor TYtdso jotddj dtsjfiy

(otcj 3w o© dz) M EZyy stsds L OadmddsMmisd EH

Isjf dzsf teso sHdzsMisd s Isj i3 jteOlskzter d L Oo
gL dzzyj ddv .sls o tcj d3j dzd




93

L1 fjnfodsyjddd {d6&hchdgipsoa s . d
fshlssY dzdz®) H&W EISttsh] GOk tBc W b d @F @t
sS4 uddedd d3jdzid udd3 0,01 BSM, oL OMIO
otej dsj dzd O, 1 RSH ds5jHzj dedes ftsor h O kMw Ht
tjLCty Yool h jeed jHES j2BH QA OB zo Isj ujddd o
5j B jcOlktcO fsojteodtsiisd fsylsd dagj (o
BsHj dZdtetse Odzd W . | dzv dzOdetsfj SkdgH dzsets H d Ot
sMisOY sMw Y@ ary dets Blz dz0 dzOy J e 5 ®ByLls@s0 GfGgislsy, §
LO i1tk fdjyklstss ot <tadfd lsizjdzCizQsy @dspyc
W s ModHjlsjd Mlsoakjls SO0©OSkjtt dL &jdaj d
fesyd M OBdvydd d&ZOYqdqdzojlsmw dzj MeOL Iz,
d dzj eydidd @6 J

2. 1 fwjHfdsyjddd Jf@nsdv dips ai® d dtsh|
5 B j cOEBtEH | dzy 3Bde2350) ((sj B j OO § 5o
Isd yjdedy dGBjdejd 0,1 dzl otSLLOMISOjIS HEB L
BjHdzj dedes fsor h OjeShEdsH 2 8I0@0O$). dzd Asd 1 Ists
o Cdzze ' BO ] df Bsdn® skdfiEdds L dsj dz' P O s W

3. 1 ftjHY sdztsy j dzdod U ©fp | ipesdh fpdieqg o3 dzd
835 d L Oodid slinjsdff j e ®BYtmtgH j dzv @BBR 350 (
sj B j cOlktc@ forsolsifoFfideafiiy o 5L cOMBEOPIss HE
IsSd wuddedd 2 dzfp d3j Hdzj dzdets BEd3j dz@ " Oj Isfqw  H s
5B &zOMIs! &d" jdzd fted {ltsd B@MBChs,thd Lo jc

vOCdd3 BBEOLBR, fteddj dd ddd &J IBFEH QP dzd
FtcOodzj dzdv Isj ff dzts totso tsHigpsiAqisa) ,2 dazts Is 5 tOH O Yty
o Yyofmlsder » ftesdLotHd » ¢ ddzsjcoctedtetso Odzd!
EtcOo dzj dedf 5L o sdzv j Is Bf Mistets f sdzzyd s toj
fsHlso jte)yHO]IsMW ) safP O H jlgddifdg te Ousdz@v 4y )
f sz yj dzde’ 8 Hekeddsd OoltswOdd d Hickd ddc



94

34l r 9 sH"T & cd&zOej 3

] odHE IbttkHdshlsj 2, oL dd Ot hdn i tc
sfdfmr o0l ofm¥ Meppildd @Zetds? PeEY ydd, -
SHdGIs | Bizjttc AdsjiAftaddis o z¥ RBsSH | dz2 tcOL tclkzh j dzad v
ofmMdzj HMmMlsoadj Isjtf dzscotsets teOMmh dtoj dad Vv WEKSAL)
2O 6 dH K EROdESWOHY d s BY j €O lsfladel 18 dagit jstes
Bdets ¢ d » AU O@E s f ted d3j,tc dzsls tis H ff H20 § ts dzW
SHdEIs] B j cOlsiztcdzz BsH | dz' .

1l Oy dzze tosdz2 o ftetslsj COdedd ftetsyj MmO dz
Cjtdi3jlstedud MCdy ~OtOCIs] tedin@idfdftsIsde] zrfyls ¢
Citdjlsted yj M 52 sflsd¢d oL Od®BSH,j2Mse
f dzsMC s Ote Odzdzj dz' dz' = ftcj H (Bsdzs § s 5 3O G
fsdzvtcdL 5o Odzdets? o tsdzder o dzddzj2de 7 dL sls
Hd MY J tiddH j Odz! dz" &3 O€ B PdzDy Odkidy HE&Z  dzd d3q )
ddzls j ctcOdz! dgr 3 L dzgjtecjIsdyd MS dds nOtcOCIsj
Odkz¢ j BteOd yj MS dn ZtcOo dzj dad 2 20D tsH (s
nOtOCIsjtedMisdSd COYHB2 MmtejHT .

rdzv  sftejHjdiddy IsjBfjtctOkztcdtes f sd
FtcOdedzj Isjf dztstf totso sSH tzte fif Mg dzdpjlsias H 1 dgtisds jsdzls s ¢
Mo sH dels dzd dzj 2 dzlz ¢ L OHOYk H dzw ztcOo dzj dzd 2
ddzls j ctcedtotso Odzd © mMdmisj d3r B ydz o  Hdsi e ts
B’ flstets § sdzzydls: tojh jdadj, H tHifsjtdsofmjwic ditstplsy
LdOyjdd?2 Isj & jteOlkzter M tojLEzdz sOO®R],



95

| ZOo DicedzsL qieso Odzdd HIJBZOBISCd G Isdnr
ftcd dzOL j todesd3 OB dzW yd sdzdztsdz tc OL

41ulsOlsdMisdyuiMSd] L OCtdsd3j todatslsd
TOL j odetsE 5 O HedDL Wedzty dpois(a ts

) sydssils! & &OLT 9 0jkw Mos2Mmlsets OIS,
fted otLHj2Misodd o[d2h]h dzdWwOtc @Ok jeled sk j Is fiyw
ftetsydztsls! BOIs j ted OdzO 1§ dgP & fj) etz @3cz! fias sy dadl3 Jr
Of Wy jdedj B, of L' 90%h QO tc @ is k2 hHjj dednjs o &P
ZOcwliLd gL OodMdls s osdHO &OcklkLSd (&
Bl W idgid"Oo dMd BesMmisd §esydsihisd KBOIs] tod
fedodj SO sy fjHisOo dzj ded¥ € dzOfiduj Mt
s jtos{ JO LUz N, j dackef dzj 2 dzgs?2  Bj ROdzd S d tOL ek j d
©OL tekh jdgdv. 1 1ldn sjsEed¥ R ©OLEk" O] d
©OL tekh j dzdV | BsHj ks kv ©OL d & MY s
BjROddS) ©OLEkh jddY K&Ok,td@kh dgsd | dzg t
fesydtsmls! €CO¢ fddkOcO] k] dLods tOMmlsw
&0 yOfisd, &jyHE €l s[sd. sishk o dts s s dz
sjitstedd ©OLtkh jddY ®K®OjtedOd ©OLtkh O] Isf
S OMdats? bktejhdd fjorhOjls dzj St I
(Ofted d3j 6, Hdv MJedSOsdses Mlsj s kO k
f t6ts Y dats figsd ¢ j fFCds Bi-OiSH, v L@Ed dzj 2 dzs?2  d3j 1§ O didl Slsjts
ftesyd MM ttOMYi tshistc OdzP dzdMyd BKBE 5 & d dgtlzs cdsL
fosa dsct, dqdd §EP§ej ydses MHodeE O
#lsOlsdMmMisdyd MCoOw Isjstedw f tctiRbzElRyls d ydg
fesydssmish dzgsfbsag & 2 fMosy o &OljtedOkzO L dzO-
o dzlz Is to j dzdzd A-L Gz dzqfyud™ dz0 f o jten dasflsd
(OMftejhrjdjddj BIStsHjWjSlsss &O o jtehd
fesdL o sdsdilsdBf tsydshls: &OljttdOdkO, LG



96
fsojtel desMlsdsets Mdsw d SOLOS]j©O 8O
MisOkdmisduj MSs2, O daj 1 sflstyvdeedzsRts dzdiudjLip
SftejHjd ddy fesydshisd SftjHj dvYesxisdLits]
dL d&3d ted ded 2 fted Hiseo j teddx] diz' dafsfigyf ts dfdalslg tsle O
ttOMmY toj HJ dzj dzd v

130

Qo = =2 (4.2

030’

GHON T ydmddzts tsBtcOL ytse M § tixyaesmis! & o HJOt
ldn WEdSydd toOmftcjH,jdzjdedw d Mmtej H dz
fMH J dzOIs 9T 9 BHT s ~rOOCIs] toj HjWJGCIlstse
BOIj teyg Oz@d di34 tc, WEdCydwy twOmMftej H dzj dzd W
fesydetsiisd o BOdr i3 Mtej H dzd dis jL @ j rlzify B3
Ctozfd 3d HIWJSECbORd ddzd (ot yH]dd” d3qd
fstejL OB, f§6hjyuysokd), wWkdstydw ©OMYftejH
ftesydesmisd ~OOCISjtedzO HdzW BJSGtBBH W] SISt
BICtotsH W J G logoetcn dia®OmIsff ts 0 Btsdz! h 5§ fMtcJ H
ModHjlIsjdz Mlselzj s ts dzj B tsdz' M 503 tcOL d&3 to.
Isj rdesdzse d yd MEBets ftesdma Y HJ ddWw.
10dBtsdzj j hdesSts ftod OdzOdzdL j ff totsydats
d Mmisydfpfiasdz L iz Ismw  dsig HjgHdg' d42128,j 229. Iz dpdieH j dz
smdztseor 9 Oj Isimw dgO fteddeydfj ¢ dzOdeBdzjj M

RO jted OO €OC vyjf', fosydshls! skttt
Lo jdetsds. | jtesWilsdesMmils! twOLtelkzh jdzdw fted 1 Ist
n=1 Q9 (4.2)

GHYfited MS twOLtlzh jddw, s t a4l dzy o Bz f§ Ofw

_a

W= "0 @~ - L, ©>0w-, (4.3
0, w< ®-,
GHYI dzOctelzL €O, f tod dzsg\j dedzOw € 1 dzj dzj dzls Iz
Vel t6d Hj dz ftetsydetsiisd, s. §j .  o3d ded 3O dz'

9" L9 OI! w©OLtWwkh jdd j ;



97

Vases | 2 Gt ddtese syds 2 f Ot OB Istc, qd
(jH. dOjffded!w Aj FM):;sB1 ¥ BO

mi ®BsHEZd ] j12% & dOSCy |  dd 0edak)j diteds i3
tOMf toj H fdvdzdrOd B sdzj | teOMY to 5B dzEhjy derdgtslax
Misj Bz d ydz | B ezddre dzl | 2 B z dzdzO  dz@lds HAYS IsHfrfy

1 toj H] dz 1 tofpeupdzts ysizs tod dzd 3O j sfw 6 O9 dzf
ZOSBYHjddd ted MY tste CrntdohdR)ddede dz o dzls j & te
f sdzzydls! WekdSyds btd ¢t HokR §OO®R) st
dzd dzj 2dz" 2 odH BjL ftslsjted wtMmdeso dz' = odpsl
ftejHj O ftosydasiisd L Odedy Ojls ftesydsilsdz .
9 jtoWIsdesfils d cOL tclkzh j dzad v ) , dzts BJL fizh
teOMtejHjdjddy ojtswIlsdsilsd tdathCel ¢ Gaytkz
Bsy des L Of dMOIs: o HesmMiss2 Wsttd)

, a
w

GHIY T Ss4 WW dydj dals, LOoadMmwh d?2 ls kfdtse d?2
mMdzz yOj ftoeddzsy j dzdv tcOMmMlswedoe O h j\2w odd®q]jtds
SHdats tots H dzts dzO § wzv ¥ v figdy s dz, fteOCIsdyj M¢ O
sftcjH]jdVjlsiMw cdzOo dzr d3 B OL Sd3 f & jA -~ dgt f
tcOL czhYigtkq zs L Of dMOI! o fosmMists?2 Wisttd3j
. G

=Y — (4.5
GHS T ff dztsh OH ! fso jton dztsfls d sBtcOL YyO. [ fn
ZOGctlzy jddw d § dtsh OH! ftseojtorndesmisd dmy
f Ot O Ryipdstgd® L Ocztsots tsftej Hj dzdls! 1 Issls ff OO
Iss WlkdeC ydwy dzjj R pde@laszO ¢ sdzz ydIls o dH:

a
w

n=1 Q¢ ", (4.6)
iz, §omdzj dscOedy ddiss Oded ™,

1 1
- A N+ - . 4.
In |n1h a Inw+ In ( /)






