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9' dztisats cQssj diz (Bts 6 {f et dalz

ltcd clixgjdz @Rz Ci@ztgda@k] o wWidilE CAAAEs ®
odCtafiigolz |9 ftaddsiztAdiniks (it dy txiiz @ls oD 3. disfod® y@EQ WSO
A0 R Qauitds tiizd fimfieads Hotds ‘s fiy L& HStg &Y

HOCI + HiO' I' H,O'Cl +1 of ' of +CI* (1.26)

CSh t5 QU A0 * Hzyj tGEY2dEHAE | s iR W
Q@Y ‘el ofddoQs] D" odu s ftasuifiz o \dmBE dj L@ A & o H
Clzipiie® KO taftasid obatigotsidy .

¢dg Hdr ftaigfiied - ftdsyifle B'dzh o] 0 o3 ° o CiaffrCaizy
o'dzdiEts cAgdz o (ol COOMANY i Qtaddsidls  Sofigids of
(FeCls, AICI3, SnCly). § jr@iadsH” SOOI QetdOds) HOOY e figigdz. I st jtd j,
S| dipts P s dD fjtd 2 MO H Tl @Ek Hote ‘s fry S diSh c@tgjdiz L
CORata Oetatsl3, & Oz o'HBO idY fltafi@f wiewil'e ' i@k O
@y

Cl-Cl + FeCl; 5 C1”"—C1>—FeCl; S CI” + FeCl,” (1.27)
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) SHdag, oS dp s ISESE " odHSs Hetde Isfy Sty e
Qasiyls TfttAd L disliSlais  c@bgjdz, (1@ D fEMafle] st
fitgirsiz b O-Catyf dgfif v Qftads dz@Adfipieo

+FeCl, & 5
+Cl, == @—)Cl—}tl = @»m—}m—}f:ecl‘{—_}
1.28
cl cl (1.28)
1-[ +FeCl, — @/ + HCl + FeCl,

| Bt taakdddn of PG hodh T GEY cQbsjde Qe
a9 $'dgls tlg tockzy Idgls ts tttovHClz

V 8 k[FeClg] [Cl3] [ArH] (1.29)

1.1.4) tasyjfiyf © &dio Oz

{ fnipdddsd Q@I dz \dsd teiQyidEiR] Qdsigds g~ iyt
Qff @itz o IO tlglt ' df © tarffiids G CAAt Qed | jtd itz o PISE
COata Oy S| Y BT df N Sofigies g ¢ %@ G Ko sl9 L
?ci d;@mgdmvsgqmm 5 B2 CEBY j@hL (B kY jigntts Hs ‘izt

RCl + AICl; & R™i CIV'AMACI: v R + AICI, (1.30)

SO HEDHIAD 'Lds] 3tk cliscs @itz oy SO Atttz
' Gl deQiEgdaisl OIS Loy’ ¢ Q' dzeis oo t.
A j' Isftodddd hj HaY g2 COBCAEtED. ¢ C tojLiarldds L Rl HagR
obrtijosite L ftevdsfds dt) sl elatiyjedn GisBe Hwtde ‘s fiy i
olttaf dZfzQ@R dB | dZp.j dz
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CH~CH,~CH,—CH,—CH.CI
” +AlCl,

+ -
CH.~CH.,—CH.—CH,—CH, [AICL,]
I

I, ) M _ (13D
CH~CH.—CH.—CH—CH.[Alcl,] CH~CH~-CH—CH.,—CH,[AlCI.]

—Alcl,; —HCI l +ArH (6erson) —AlCL: —HCI l +ArH
@'CH—CHI—CH:—CH;‘ @’CH—CHI—CH;
| |
CH, CH,—CH,

OL ts. @iy jodR &t HAz§ T Idgjls o HAIR'de | daf j dz
+AlCl,

+ —
CH.\—?H:—CH:C‘I = CH-CH.,—CH.[AlCl.] =
|

CH, CH,
(1.32)
+ -
CH—C—CH,[Alcl,]” TAMH @’C‘(CHJ.—.
I —HCl:
CH, -AlCl,

wldAl'dz f=rtal@) Lolllz u-Cl * Hotdgidztlz'ts dis Qe do 1O §n
S g L@l dls 1Bt o'H B JQE'dzds ¢ Hd (ldgjls > oldds >
fitc o Wigftasid ckgdz (F < Cl < Br) IO joiSldasy drelishls  Qftedaizs
Cofisf. 1 B1Q@E O @YY @s otis HEd L Qasids i i siklts ¢
ftadsCO LO Soffulls  ffjdds  jogCldasy dzeisats LARN jdae, Hj dafils ys
g ¢ fitgn'n " -CdydgCiz o -C&iY jai

ArH +RTAICI] = Ar*<‘; +AICIT — ArR+HCI+AICL  (1.33)
OS' djls tilg teoddr 08 Igils? e
V 8 k[MeCl,] [RCI] [ArH] (1.34)

b df' cpQizly g ‘izl o i ftaffipls th Gt Coffytss 1O
L@@ @itdo (HCI, RCI, 12 ) BJL W 65 0§ diS| dipj Dotgddr 'tt»
Castaty

RCH=CH,+HCI +AICl, == RCH—CH, +AICI] (1.35)
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I H"SqR odfO 8GR ftc d G dpQH: (=i dAR SA Gidds
51 | frytizy dfls] (eaEDCipiEsD) HW WO ftrc® o Mot itz CABCAE =i

- R
_HSOJ + +ArH | +
RCH=CH, + H,SO, == RCH-CH, — Ar—CH-CH, +H

o zodH s s gOY? fadfdey? @ CdfiniEgiss  fijtgHted "Q
Calzyidiga®| taig¥ ' diz IOQasEs Tolis it
1 taf Ho@iy  ftdds® Hts g 'diz o'HBOISfY L6 dis tddddiz
[ O&d o " 5' odldAO Bl KR dzdls ¢ d o f to ts HAREGY'. v
Q' LtalQf COBCASD Kot * Is ) Withih  oldtafdzdE @Bts Idgjls] dfn
Qg'ds j dzp.j dz

1.1.51 fdefo LOBgz§ o dzO o ¢S'fils tGIOC Y’

1 to djdgSladsy ‘dzeisiyz L@Bh jdztmjdr) dAjtd o3 fasHXles g Ay’
" iR Q@B jdzd Bidzi dA/SH@IZd O oLOdISHY L jdgllde ¥'dzdi  y A
ftafotsidls ! Hs Ws Egjdzeiz H-, Idafl@B" jdd= Bjdej Hz | fiEQls dgdis  Uds
Hided? L@BfTES LA fidds o'Hifto'HAgG (iiisy jddy, WCj odL @D Iy
ftafasits  fjtd 5 wsQEMEZEQ s Hds disy dp fils 2ats jdilldadis 0 ©dds
L -jogSleaidss  fiyffgidiy  Qdwifls gists Cdzyr. 1 0 42 ff gD off)
L@Bfplz€d fs'des Is + dP jdgCledsiisitigalz 190 jdgSldd=i=O iflatatz ff jtd
e’ dzl# 15 jogCleasy 'dzetlz \OnElz f jtgjoO) dzte tdds * QO txlsy jdds, O
Hidd T o dzjlOt txitsy jdry.

1 to Qasifls stz jogSlddsy 'dzeistyz LQEN jdzdz00) defo totas olsd
offddo {jtd tts LA@EMFHCO ¢ dB L@Q@lzdz " odH Tiis ! L&Y, & * dB
h aHC'fils L@EN jdde Hidas 6 lfd o tdLdz o'dzélz izl jozitz Qdxifds Tjdisdts
Cdzy, thztd yi?2 WAIs odidA® fif'eo'Hdi jdztlz ‘Lixigtde, h
Hetde & [9fry. 1 to i@ odifils Holh o'drdem tsttxis ydz ,Holm o3 ' tsidisets
-y jddy  if'e BidiEh joely ‘Lsigtde disid® kRred § W € sz O
2ks2kgky. U @' tdodgr N odHCHR2 L@RN jdzitlz fif ‘oo HdR jod¥ LiFtde
fifdabktm 2:2:1, s #s s 40 % ts * d3'Lxtde 19020 % {f-'Lsigtdz { jLiozidds]
HESGZ dHjdz Hojde, P 5 LM jdztiz 2H) o 5 10O f-fidlis jddy GBS o
a3l jddy, M toCQAP detdL o} adHCiHis Hetdgjdey HOL@RN jdz§ Bjdrj dzlz

1 {fddo L@EMHCO deh@if jtgiH o' HUDOIS fiy dP L@QARZHR h odHCiTS
Jdglldasy  dzetists L@Bh jday, wCOodLABE IS fiy o Haiigls 1 odHS iy QO Y T
o' Gf olzeis N alHCilg? LQEN jody o dixiQ@Eh jdisiz 1O dgLdih jdisly
BJdZJ (6075] tﬂ'ldﬁm&)q: IZ:BS 6 Kus ¢ Karx/Karn O 8 Kus ¢ kilKo. [ (0,24 SCfL @,'leﬂZ
o'HdES " odHCE tg @ jdgClddst dzeisas L@IEM jory  edSttaffitl Iy
C dgls yozd Fjldsi Hisfglz sjdey tgjEy2 " den &gt tdadadzita d@yjdz Sifits

1 to fish doz’ d3jldsi CifiAdz - tgi &y 2, W §R PO o ficdo iz
ftadsCQEy i@ Eiddn it o Aol igs 6 ,d@tafCd® Hejdri dz
laxlzj digj@is 19 L ddddds e Cdfinidds & o QiRld dzf s & f it s

(1.36)
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odLddy ©ls C'dzOHils  ddafdiigs  dAdadftasiClse.  wif'o diE jdd®  ud-
fasiflse * odldBO frif'eo’ dif jdd® h odHCtHig? 'R° He wjdey. cChts
000 O Sz b afHCtils dddde@idy Bjdel HzHCodzdiz 1, Id4s o HAEMID
h odn Giis ddsda@izetdsizslz fik@lindls 24,5.

[ d tojdztoQidy fif oo'HdiE jddy weafdidlzd 'Ltaffjtde o t5, - O
a3tttz jod? d3iim @M jdissts Bjde] HzBldis oojHjdis WO eta] Qs \Rizezg
h ogHCHg2 (fs foy 1O fy). | ol LA IS, L wOts h odH Gy Yt s
L@EN jdedg o IS O B teizhj fixiisg joztlzddim @D jdisets Bjdz) dziftscodEdis L'
hodi Ui tI&Y B j diz ftap H ' B tss ¥ GQdEz 1 s dd, " ts
hoafn i @Y OELQ@EN jdsts Bjdgj dzlttdedzd 6 ( d dis \ffigld Aastie
GHidsgjdiz C'dzy, LHAs d2 His LAEN jdzdy uts' 1 afH i Httcodrd® 1 BlHj
o'Hit®' @] h odHCE L@EM jddg o tidg L h iffe] ‘diw'talzg fiis ydz o
g Bz B | ddz [Ots W @lede (Ao debs h odHCE Har Ctiftgladiss ts
fttis) jorde o C'dzy dfs te@Eh jdiEts Bjdmj Hze'dzh j 1, lds vy ity jore
Algfots @fF, WCh s dgdz J 1, lds HiLElgets @fF. | O HiED' | tts o' Hdisillz
hodn B8 LARN jdzdzdis| d vodls] Iz odaeH tEodeddE Kewg © (2fs + 2fg +
+)/6. [ Sh jtafdy disizets tdafditz ¢ dzCiE Lttt TS ( 8 ba " by
foWL@tzL ¥ CRldtedf3] Qe ez M odHCH? teadudzusy:

4O [2fs/ (2s+ Ag+f)]T 100 (1.37)
O[0! (2As+ A+ fd]T 100 (1.38)
by O fyll 2fs+ 205+ f)]T 100 (1.39)

1 il f, 1 t5(2fs + 25+ fy) O BKow dOYte oLz ¢ dzCishsvn
a2z ‘Lajtde 2 o'H HECE | diS| dp tso d Ouid$ L @gjdzetz W O B
Qo 2628 " odHCHMR)2:
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E r
X 6,k
o 100
E

A Gladte d {QejQizdgs h odHSHiI?  Lidadis o 6fde Gis ¢z @] Hd¥
ftcoduday g2 t LH' disfis tCLddh fif i 10e fddz fiaftdsid L@ o
o Qdsigds fixiz Cdzy dP tdefsidz Lside o 4R, Bts 'dz 2 &y
Jagllaasy 'dzdimsts  L@BN jdzlz 1 y § G2 Baizts L@tdd Qs
o'Hktgidzlld] Idc dc i d LBz o LéHds - of dfolz dB tg&y2diz LHAs dis
Qustfls Wi ff it |

s i s ¢ fd daipy @ LQkfnizd, " sAls of# 9 Ads @iz
iz o gy’ Joglladsy dzeists L@EN jdzilz ftcodadis L Bjdej dzts €9
e’ dzl® 19 ofiidd] disotts LABMZEQ fjtgH Hdz o 5 190 {f-ftsiis ydzuzS' dzyy
o' disfilis d® sdisdts LABiTz§O 1 510 §- LABTHS o d@liy @8 ¢ HidCfigfadA/ Ol
T s o QEAAOI0 T 5 d QE dzélz 1O Qe d dz'LQid "Cd. | GQizelg
Jafifciddy QA2 fowalg L Jjdlde deiiRadsy  fuddsis s
L@Bfylzd'e, “C' ' of Mz 49 fi®'dzeldis  ftasly dfs U-CB3Y j@ie ) 6
\ Sz Qi'dzaD ¢ O offdd © LO R i diislsds "dalCicfodssts jW jCldz
Oj% ] &z éffjiktlz O [ Ud - LoWLC@iz), Oofr) 'dz ' L@EfpeCd LOtERAl
W &z ffdizyjdzilz - to Bts " -jdgSldds bz L Qo figffiigidss LadvLs o
WCR i@ ditdy ftged 2 dgals o “dalXls efde2 W jCls HjCdR
cddf, d@tefCdd H

D) RO
-1

H +]
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L Y EHzodfAC B dz ¥ dity i dats @izt [OY-ftsy jdztizh s
ftsvigle & |9 odatsd v L 'R tgjLtimikylER fiddCldAc ,AERd: jdzez SR H O kvelz
fte i 2tz Blzite b QOG-S i jGiy

X

QX (;X+ QX g
@ = Q —_— @JrH +§j (1.41)
E H E H E H E H

H jtgjH Ide 55 tojLtigianizg figdACldAc jte "O' dEPB'dz! g dats @i
JdgSidasipiisaldds (@fpEtals vCd? CBfider U §aq loded L@,
od@ilz £ Usts ' o'HG @ asiBdiz ez o B O-SEHdiSHE 491 WC Ha
d3tf sy jodY ¢ e Om I0ttad Hodzd LAY ' HHARAZ SH]dD'  BHdits

+F

X
g

E

ulds filg® d1Qy -t Y j€ije disyj B HisT) @O dd hj LO teTltis
‘dalls odisats W | &z

[ 5 HdoS & ld dagpy @8 LaBfgCd, wC' Hjh s HLElS of 19
Qaxiaflz fiftstilz o tg@Eywh jogllddsy 'dz! i L@ED jdde fitcaduds L
Bidej dzts @Bl o djd:z t=iz filddlidz s 1O f-fixiis ydey, ldxifz =6 dzlg Is
offtz isptsets LABHHCONMN o  Yixiisy jardy. [ 5Y' " cdd{d dfdigy O ciisgjoy
IO o'dalztlz adAld Iaff z-th O8] R v@& d@ftafCdd H tgjE W dAddnQigy
n tmjdzj dald T W @lddts df Aoy Qizezg M edHCtigj? 590,029, fy S 0,137,
fis © @M. vyt dzegdar L@B" jdzélz o bR (i yoren (el IS fiy
Ldzy jdztid3 L@ @rdis jdgClddsidiss N "dzdidis Qdsidsudisss € dzyy, LGHYC]
' Hiff otz JogCiadsi=O Gifls wimlyz ofdeolz \in L@BMEE 0. 1 to dy =iz
Rdz HjLAIs goQigds d advedys IS fiy ts 1O f-ttxiisy jdey fdodadatsl dzjle
LOHYC] dgcds edixtz ‘dalftls gtz jWiClz M 5 LAHEO dB o'Hfigdly 10
e oflslistz jW Sl fiftsiizyjdes, “Co? tdods taatftsi'dy’ Is fy wits déz) vz

ff tlizujdzetz
QX+ . QX QX+
@E +©FH Q

E E H
[ 5 ldglsts cdAl d d@igy @ joglladiyifidtatz LQ@Bmzd, v ©
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HILEIS] b 18 Qasids Tzl o tg@y W jdgCladsy dzetists L@ED jdzdtz
ftdodedis L Bidej ddfs 1O t4d" did Is 1 ofifdA] disotts LQEMACO o djdz
HJLAs ofs @i d3Ytsiis) jazdlz A j 1S ¢ B/ WC df I8 dg? Bts y it 2
ftadicfodd? LAH dP O, h s WL QER L Qishsi oz dgy QeI isds
Cdzyy:
hl + + +
-NHs, -NR, -SR,, -NO,, -CF, -SO,H, -COOH, -COOR, -CONH,, -CI N .

) GQZD Hto'dzdz* WO H * i~ adff tBlafis ddP ~dafs dffizdgds]
JdgCldatE0 Qjfldde dzd egidiis of f3d3 q LOGRAES “CdR La@is Lagd 12 19 fiy
hoan @ LQED jdztz & & KO f-ftlisy joziz QD L figfdz teiz
HifeB daQy* & ftad odsets LAGHEZ o ftdxiy df G-CaBY JEER | Qltafldd H
o H"Cdn tgiLts Gtz fidAldAdS: t5 * f-dAdat Hagn O-CR Y j@ER HOO
fad lodeLQaHd & dWdds iy dDfiifn) o Qasis: obatigy

030 04,0
+ H +
E
EH

d3) @K1 jdz OG-S gy Hjfe dats @iz ddz 8 ditds  L@HYC] tds
Litsidzy §J chitaty AQaH's:

O\fo/”o O\;ij}o O\N/"O
+ + (1.42)
H H H
E E TE

1.1.6 stgjdr 1Pdzd dyjldsi O dpiz off defolz LAK gz 'S
I fdgo L@KMECe d® hodn Tig O dAfte'ds GO T2 LAKN jdzeiz o
Qo fACE  HjlQlzds o i@ ARGl "2 LQfadtllz &
tdodydry, N ts HE E CdzCfigls tSyde oG] o fdez jogCladiry o ¥ jSio
L@z 0. | Lo & uf d® HiW € dgntalz  dgjlds | QRFIO Blis ftdek jdis
LO Dl 1S Lo@itsets d3jldw10Steigjcdny 2dtisets Qimia b | tsiodis  fisiDeQ h ts
LABfYz§ o QdsiIs tlisiiz C'dzyf dPD odL @rjdk * fisfiis2diz ditdz fiptets o fdfelzlz
dPfERlz jdgllddsidis M ‘dzdisfils dB o)y 2distfz yjdiss diclg k. Aw dited
off defolz L AR fiyiz§O (Qtsm@jﬁ? L@ 720 &) dg LA dls ‘o'H lxli® UtGE)JHJdZ.gZ
g @\’ 1 dayjdey Szl Bz chdLd@yjdz L tdadsdzitz) @R BOIgkike) = 4 U
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@s Ilg KIK =30, “C ofdo L@BfigeC'e dB fiikdimQdslz fijtds 1 tgO ¢
tdodE@ 2@y’ BjdetRdz§ Cdfiyids Iz ots4 ‘e olsjds ftedAc 20 S ,Hdw Wats
L Q@isigis e 2wz =1, Hj ko ' Ko | Stifis@iEOn odHCi O B tpdo@s d jOYy
o d s fftlAd (dj L@K jdis), Ok " K i OC ' Cifiaizls Al Ha
et L @hiaixise ds O b il jots 4 | OB GE"

o tdry | @QBEO disj dB] ¢ @' di o'HBLD) jdz¥z H jdB th)
taiddeéls o' HCAD jois dEPHjdz L S jtafd3dislz Ld@yjdety |g kik,, O d@ tfi)
By QdedAiEOls LAREC's sisi [<DigjdE) SHOAERdz () ftevdss
Hist) @y &Y o' Hf ' HO Szl Xy ') .

{ ol 18 stagidny QiifQizls  dhCefifs Le distco tdzitg QIO

ddz o tf' jdgllddsl dzdizsts L@RN jdztz 0 Qdsigds pzf fiff i Ch
od dg) tfBddo'fls o HeHgdzlz LsFtazf it d§ ISdz€d o d3 °
-ty jddgm O o s'Ligtd. A J fyvfiglzy 19 fiy I3 5] @3 Hsotd @ H'8
‘dalSls oftits i jSldz 1O didyj dj oleFel® o fdez W Sz fiftatzyjdzetzL
GO Y2 dpl yjditaslz, " §2 fildds o difde © fifdly dO QdsHIs Tz fYtliZd. )
ftivilz d® yj, | @z LYtz & ,ISF Le@lz jdiCleaw ‘dzelz Ctifiiiztg
LAfyzGo G ' O, O LA kik, odSHafiigota@] fy ' fy ' ldsi' todndzttz
fis@iz s dfatrH

A iz tdo ddzez ' dec IS dfyj of) Oy jdgllddst dzelists
L@EN jody, ttod yiz L@H] <0, Pt ' HELEQXE jdillddsy dzelsats
rQady gAY’ stéds Is s ftc dodi @gd2 | dis|d® LAR t St
h odHCHE HdY tSLdzf L@RN jdd- B j dZe g, ddd3 SLQEN jdz§ fif=izf. [
Is 6ty Hsotxlldapistds @bkt 19 fif'e bidE jdztidg/fgHdY - * o3 Listde

Lo %

= plo} -a2) (1.44)
f‘f %.1!

lg
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v@&dd3 ydixlz tdadydzitz | @z HO odCitaffigsl Is ¢ ISdzSd HA¥ d3
- Jdz His dB odisets L@BIECQ Bt o Q' (st jdztzLd@dd? of deo
dd M j figjtafuole2 W Gl

stifEAiEo | A ISitall o' HdEiz UdsiHo'fils HQlESS tg) Qf2dists
i jigjlotdgidey (B HAME téadis @) His iigdAldAaten Ldidzo dixlSiaty, figAf dz
SEEE QA , OlES) fifdf dz fite dils §Jtgin Hoiets iz jdgtas)isuiis
B'dz! "oQ Cs A ftdsuifi 15 Yyits | oisid diy fud lodf? @t
dgeds oo LAgS, W R o RO oy M drnixise fyjdzetzC dgls 60 GO Y .

cSh s M odnS'fils 1 tgGy’ LB'dzh 29 fiy ftc deojHjddz o Qdsigls Ttz
Cdry Jjdilledimitiitaids L@z o , WE dEF Is ! dgcls g Ld@yjdzitz
Gl O ° ydd3 LB'dz M Is ¢ jdgCldc tiz N 'dzéiA dB tgi Xy dixiz
Yjdise, lasLd® § Blzj dgats gdg?, Usso'Hfto'HO jdgSlddsy ‘dzeimiyz dzjn@ia oz iz
gy o' HdEis fisfigddz wdTAd, v Bts o gHjdey jdiCledsimitolisatzg
L@Bmzo  ftajotsid Is  Hs  Ldgdzhjdey b adHCtis g &y, (0]
JogCldasis @i etz (LdE O fd lodzd)2Hts LB dzh jdzdz 45 | dP
fud loded L&, sEds jBladstg@y ' dzCdgst dzegds.| @S HHY
s’ dAsdaQidy Qaihdgn itz o Qujldxiz ftc 5 ) = -7,292, OHdY
L0 BaxR @RN jdis Qdsi(dE fiftstAd o Bjdej da' 'Y jtafHodis ftc d
99 % j = +4,918. v fjtd tTHz o OCE AP 65 joFCldd dzeliz tgf DS , Ok
Hidzesz T dECoget 'dzez ) didByidzttz LA R ) tSiisdde tstitddeBdi fte d
Hisfiglz jdez dirQ@iadlz B@OESTHEH g g2, Cxlizddztsn Hdis o d Ouid$
weO i@l L JjdgdgdiEde gz filgH' 2 odldA® L@QERdz h aH B &Y .’
{ o ctragas S tafCdd HLO dis  BjdE@IzHjE HEZ 19O 2tsts LAKN jddn L QA
Cofgides o jls@limtz {jAY vdisij odalr @xf, W CHots P 2 ftdsyify d@
fitd 2 g Wosts 2H) fidsldgiiz Glzitz Qixiyz Cdfinlz  COsialzdis ¢ d
(3 tdds O Bisdizbdgs 'dzdg taf HdREZMZ iz | @ B €0stazd? &'ts
(5 tddsB):

By

+
CH o ro) C O |a? C=0H
R - = |
H

(l?H—OH
CN

| B o PO dafldr uy fEH T ¢ WCO odldBO " af G
Jasyifiz © distz disij Bl de § Yitd OffEdy *, ) QzCd d® Hidas2 fiigd’
f 6sCO 'twztg Of " ojddty N afuCfils ¢ cCN 5 ftafiAioly], M sy
GAYY O §s h dfz (O, los jdiSaatmiatsat; L@EEE] R, wC
f'Hed Mz s flsodits ¢ COmiazes ¢ kd, ftoddztziftafis digeeh iz
ftadsC@idy ftasyjfiz O) ftod dis ] djeljodz? LA, 1 tESCE gy
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tadadey L Hdstia] dzftjiz 0y Bt Sz,
[Ar XY] = K[ArXI[ Y/ (k.1 + ko) (1.69)

Hj [ArX], [Y'], [ArXY] T Stzipsted tojQgjdise 190 G-Catif dgCiiz ki,
K1, ki Steotfsie@izls dodHCtsgj?  *Hifto' HaZR tgj Gy 2.

] ol f tddafdiig Ldeuidzdz b odh Tie Gy Qasiihudiss
dizC g ' dzests L@RN jdzitalis) dPtds tdhlz B LOH tsits & “odigde®

9= Ka[ArX][Y'T/(Ke + ko) (1.70)
¢ d@ir \ =istde tdzitain ' tds dirdids] HeOed GCd.
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g = ki[ArX][Y'] (171)

{ el tdodadrr 0 HidAR feHES, Oh odH iy dRCHg 'dz tds
L@B" jde Blaj dasldmQs] fjtd Offgai'v, Ol ftaf HAmiEY diECditst 'dzY' His
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g =Kka [ArX][Y'], (172)
HJ K= k1/k.1.
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= K[4XB]+K'[4rX][B]  (1.81)
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U Istigjdzitz  QiTHCN(CQED  HjHjdE  SoQiEmtsndiwlzdzd
tea taTE@R L fipty itz § jtgjlotigjdey Qizsizd §CQiDe ftdsiAls tg Gy
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S Sz WitgiL Tty dR H QiatadidCQlz
ArX'L YHY YOrX® Y Yor'Xi g (1.83)
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o'dzeE? GGCALZOYEsdso C dzjod AteikLls j@Y

ArX: — Ar-+—‘_f:» ArY (1.84)
-X —€

v@&ddz W, @’ Qdogds giEss dAdget dzdisds LQBRD jdzdz
dis| 43 o' HBA]MY LOtELdzdy dj~Q@iadaly| IORUE HiC dzis (kY dé
Y. ufw'tasis sds W ‘di s dg-Q@ladglz L@l o'H e
ftajHjoes )Gy, ftaftdsid J @ o tgusdddOtds 1pjdagS e
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LA jomty

I g @f ¥ Qdxitls giissts dECdi dzeissts  L@BD jdde b dtdsts
odStaffigol Is ‘ddy WA dzd CA, LGHYC WCsz dis| dip teH'2figlz oGs] @GBts
Ldas ftafifte oG]  fasyify thisdde o gilgjtast Qdistyz fjtgiHtdh *
(dgLad3h 2@tz teHddY, tH] @ T @, WH] @G T Iojte1 OWAQ. stdd3 lasits
fiffiigiteOIs iy  t61LC] Loy Jdetlz Igic3tfitaddda] 10 s @izl Q&Y ,’
' Hod hjcz odRslz ftdsAIs e 19O dgSlsfodAe.

s Gfdfudz d3y W Qdz tgf &y i@ish j o'HBG IS fiy o figffigidd tSHA®
SHAAD IO Is g0V QAOKH] @& [HA® L WA (LQady D ot GBts 'dz"O tdHd G
difis of Isizedz © diECdgy 'dzeg? tgi@jdes [ O W QO * e ydisi3 fisfideddz o
@iz digliz tds v dgfClz uEddzud 3t @yjdis] e gdgdz o tdLdzE W QG LO
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1 to (HSIG@EE d3y W QdEsts CA Adtad Q+X', WCd? taa ' 9 fiy o
B WA ,o'HBOIs fiy tBdidz QiAwD CAR Gadted | @tz dildgtsy diz
NU' zotsid2 WA, §'fig s Hotdgjdzd Q+NU fjtgidsh 7 4dn v otsidis His
"z dis WA, | gt dzeg? gQijdis W2 19Edd3 wldisds fEda f o
@tz dig WAL tgf @ L fishigasi RX. 1 to q@Bh jdza4 08 iz Gt Aetdd
Moty © 'Sk QL o'Hh jidide ¢ EHr m. |GRZED fFidD KIts
Caatalzd odairH:

QX + MNu SQNu +MX" (BomHa (haza)

QNu (omma dasa) S Q' Nu~ (opranivysa (ha3za)

QNu + RX — RNu + QX" (opraniuHa a3a)
gl 21

QNu +MX —MNu + QX" (BomHa (aza)

I word CQaAtGHdde oy YA s fjtgdsir o Gde s b Is
jls jids df tzdzQbs e wj W Bt b fEE  (dEfEfdDH Bjdedde
Idafjlfdes (27 tifH, |§lddBECdRES BaEsRH 0 ‘&) OB fwld, ¢
LH'Bd% His SR jofpotgdzy L COSIAR] dglate (Cedoizj¥ '], Stafflsds )i
[ N WQdgR Caata Qs dis)j Blds 'S o CAatiafz S dzSeien (0,1-10 %
Hrden ) KX ¢ o figS Eiidafizg . 0§ el di WAk o uafiiel 19
B j Ozl HRiAiztglsRiz, l5lda tiztgl@iz O "dz". | i W QO vody' fitmts
ogidz e \gfdy g2 @Bt dizg (50-5-10 %). 1 Qocu@ tg @ ftaosils ftc
lsj i jtedeid 40-60 S 15O diigjctgfoctistiz f jtgidsh @izt
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Qd=ifls fplz§ Qida 10" J.

s itz dz L ffls © dzdzw

1.2 ' tiysods 8 @ jtgip'cz o' dduls GO Y {is diZldgt ‘dz
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2.10v 30rQ@A B tdEsCO dRCdgEl dzelg LARN jdzézs d defyj-
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3.1 OCdd3 dgn@iadiss ftadsCO diCdgtt ‘dzelg LARN jdzetze'dr Qi
COmtliz Quaisds s i liCd?

4,0C WAldds i P 19 dP" afn Py A'd3 dis GO Y, h StadsCo
LOR~@ia d3xizdizCdg s dzeissts L@ jdry?
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1.3t jO g tHdSAl dis 5O & jdzdzw
[ O efQizelz &Y LAY Is 100y dipj ddfy o ~'d dR Igjrdlisoliss”.
udipdzts'R diS|dB fsiddle dB WHdCQizeg L@B" jdzedz taah jfdgdzdz 1O
ttaf HoEdizy.
uitgH ftasyifjo LARN jod ftn o @l § gAY Y idddoQigy 1O
n Oy
—E:‘—H +E - —(:'—F + HF (1.85)
CHs + 4Cl; Y CCly + 4HCI (1.86)
dfyigdety extigotsida 1O'- ' dgn
ArCH(CHg); + O, Y ArCOOH(CH3). (1.87)
CHsi CHO + 0,50, Y CHsi COOH (1.88)

filcrtt 7tz @igby * il WS cffipticizetz

RH + SO, + Cl, ¥ RSOCI + HO (1.89)

RH + SO, + 0,502\"( RSO,OH (190)
dasd @iy {f ts d@fuj distiz olatigy ¢

RH + HNOs; Y RNO, + H,O (1.91)

I SO fiQizeestas Nfdgdey d@igy s ¢ Igjtawdzd StejS'de ' ' tasia
olxtijotsidm®

i CHzi CHyi CHyi ¥ i CH3 + CH,=CHi (192)
HJ G HidS-ddQiztz
CICH,i CH,Cl Y CH,=CHCI + Hal (1.93)
[ 5t efcQizeiEtsttal Ha@izuaiiigy A8 : fdagtafia) W
NCH=CH, Y (i CHzi CHzi )s (1.94)

cQiisgjdiz Giety Adds T fiif izt
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Cl

Cl Cl
@ +3Cl, —= (1.95)
Cl Cl

Cl

{ O §5@izetz gAY, dimpdzd3 i, dRizy dddi3d ) @D H @ fiy L
lsie &7 tefigtisoclzE kO 2: LQdsy jozdzifizp @ Hj Hote b 19 iy o dzeiz oL Qly|
@ts Qusz]: ficsitoy jod2 dBfzF @ Hj Dot ¢ I fiy fisisl] Gy st
iR @ Ssizd' siz Ol fry Ldz§dgde o' ozezE QL.

1.3.17 Gdsy jdztzdO dpscO
1 jtc oyl Hotigider o'dzdz§ Qi Bs B0 o'HBZz © Iy
h doskashsiahpss e ez CtoQijds tesLowiClze disly &

VX = v+ X (1.96)

[ dr lS¥ids tda oz fitddd B HHASO jdgtes WBtS jdgted oW Sz
Hisfigls  jofCO Jteiidaiuyf 2tds ¢ LdAs fislge P Is fy, CizdHetgids
Qg LHBdz Hs O BHMQ] LO taX W jWjCke fitizyjdziz O
dB fif toizyjdey L o' dzelgds jdzllde tisiz gD v@& O elZddis QIf'dzdgn
taHdC@le ' h odn Tig tdatafolzo' o' def LoWiLC'e Ld3dy ¢ I3 fiy © VHEZ
0

Q\C"H—.
CH;-< (H-_—C"Hz':! C@— CH < C/;l\— G- (1.97)
CrCH_ (('H-,

1 jdedordzd * tmdde tisa jdadglcidrdzd O §EQizdits®' da @iz LO
e fifizyiddy L Qs figffifsidss LowiC'e, @l B'dzh  fiE®'dzdz
O CQEd R AT’ dgdz GO §2 eHas ddsl. | ISd3yj ftiedy o' HoliEfinlg, Bis
Az @A AB'd tg Qj2dEH BWEEER  Sozjdsa]w 'R o tg@y2d2
fioffigid? Hiddods ¢ 10°-10° disizidz 10Oy § sfig®ddz ‘H disfy 'Sz @5 taHdSQizd
d3s) dp 8 EEBYjtgjojHiddy R o dFdE tgiO ¢ deHAxtz y B, GBts d3jldsitsls

(1t.
g

1 ad hjdzelzh afHCeiE LOdsh) jdzélzdBzF © dis|j o HBAY §' H
H Y sHWCdE W Gllagde.

1.3.1.1 v jtakudg LA jdztlzdzO dzu ¢
vV YERZodfO Rz jdjiad W dFET dP HdY e tplz LoWiS'e o
Sl Bidiss 8 G Qgdzls, 510 Y & odalH I§idD vAR d5lds
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ftafifgidety gAY ~ dAdeG I8 ISitalwlzds  (ISitadwlg  dffinigdzez
T Qi CgiCde) . jtaf dz Gl oBy | osHbishists e ol
Hido dz¥ Ijfdmtz ji jCls ihotgjdzea LSk Ieslds

i [ jasl @& =Q, (1.98)
h e & (st d § SisizishadHCETs o tdzitds
ko=AJ ¥ (1.99)

I'Hs  LdByjdzdz ¢ O jdjted Ctda ¢z LoWiSk  Htwetwis |9
o  Ouidf Bz I§jdyfjtlide @Y . | dixly EIER ektietsidm dgjdk
Yy deiz’ LoWLtE v e O A tid{tsh' Hdg slatiotsidyn ui Cl.

|l e o Zy s fiftaf s WAldda], " s 9jHEI HIs
Lozof jdrd? jdgted @ls oy LO el tidisy flissts odH'dgdes jdgtes Yic d
a0 Hotdgdes teidl@IOL ‘df & iy O® lojteits ftojte B,
dAtafCd® H S dBO tgi@ldta® W € LHOs dzOHfig@ie@y] Hidzd?  taHdCQ@lz 10
LH" 2fipizsoQs] ¢jlsjtdsyjddg LQds jdds dtzf ©

CliclY Cl + Cloge (1.100)
1 Si'Bdiztdsiz/o'H'G @ Hotgjdes Lo Clz QD6 Hids fiPL Cdfirigd3
CH3i CHO + 0, Y [CHgi COUL:H H1:0,] Y CHsili O+HOO  (1.101)

s'dgls i tcodwdey Hd¥ o d Quitlzdlz M afHCHilE  LQdSy jdz
dazy ©slnij d§ds ddairH tftc dfids tdicly Ertc triz tas tajo’

ro = ko[A], (1.102)
Offte &' S trtatistiz
ro = ko[A[ Y] (1.103

1312 mdy gZday® o Oz dzOaRY ¥

wta el d@ o I8 tgusd dedvC LHBdz tea fMifdz ods B L
Hotgdzars g Qj2daH ddn @Sty Bt Qe fic dsd"  dgl C2
Iz ftaite, day ffal tgi@jdzls qu@dds fdiEl, HSIG W ‘dafGeds HEs
tg @ 2cs dfy], dis| dD s o fafiytiafs o esor jdstizdBiak ©' et
Jasyifyte did@uplis dzjdz 2 Isidyf jtadiac. wiafQasa@i] disi A9 figliz dlsf - i,
LIPS OB g A diz
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HOINO, ¥ HOL+ NO," RH+NO,"Y RL+HNO, (1.104)

Y@ish j ‘day Qs3] fivizy @3 tgjused dzdp W §- jdjtas Qs o
it GAr s fy LO th e sy Bists s sgjdzez Gls oz§ teifS@tn
il oz qEARRIC) Qfte 60D 1 Qtse'fyH' Ltsids txtide dixz

(CHa)2i Ci N=Ni Ci (CH3)2 Y 2(CHa)2i (i CN + N, (1.105)
L {f jtt=SfigfHEz & Hte t§diz
@7%._0_0_%@ . 2@7(0._} 2C.H., + N, (1.106)
0] 0]
L ldgjlsiAs diz

( H3)3i Ci Oi Oi (CHs)s Y 2(CH3)si COL 205 + 2(CHs).CO  (1.107)

wia Geda@i] dis| 9 IS8tsy BAY tta@iz df d@ Sdiids] (RCOOOH),
G tedfjtc &gl (ROOH) |90 dgidc @tz dj ff jtasgfHdz fif txdizCd. | fi) "diay Qe f
tan Miffdy & Ay L Hifigls d h adHSfils 8 z o QiR tBdEhs Isjddf jtadidc |
wCO ' d® BAY odCaffil@i® HdY ftdwjHjddy gy, 1 tc d LAds jddz
a@zy @ bz ftafidsdisfis ‘daf Gd=ted Inc, i@kl Heotde ‘ Is fiy QoI lsjtaig?
HdY HQlESS “day QD tdHdt@iz, Wed2 H @& N odHSs aLOdfs’ L tsHdzd3 L
tg@jdise ' HO O SN SHAzojH] dRMaF ¢

Inc, Y 2Incl Inc. CkY IncCl + ClL: (1.108)

1'dz Wo'dze ¢ i it O WasHz b afn B LQdsy jorty
dazy © bk fafiddsis ‘day @O o R Oldy hodnS'fily  2sds
tda fjfdgdzeiz AW iAW ysh § dictisRiClorta® | dP I Cdgls tdlg
tco tdzdz

r = k[Incs] (2.109)

1 O9o'Hdidz o'H SO A ‘daf 1Be ' A@NtgEY’ adleedd) © Ly
Ctwts Oz fGI0 YL, ¢ tite dy txtz Hetdss s IS fy, i I
s’ ‘dzjzdf iy =XQR] * gl iy o f to 5 HERIG B VC HIRM Cd.

1.31.3 st SO &t

) to ety oQ@iztagi G 2dE deyf LA -fip' IO ' di dds] ogHEY
odftaxdzioQiny R3Sl §'H o fddls ity gzl d df CoQlso jdgtes
fitginm 18 zislay jde? Tz} to R? jdgied SoQiEDs' HBDO I§¥ @8 6o
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LoWC'e ' Htgjday o dzezf wGidCQbe. [ f§'dz8q Leiz| jdrE o HBEBO IS fy
ftc gH’ Ltodd datsts vy jtgjd® jdgtad ,Clas h afi Wi tda @iz LA dls  ‘He
‘dz[gifigfodisfs  odiftaxidzo@iry. s tak s s yj 9'HBBOIS fiy, LAadR, ttc d
dgfi' O Isjdf jtadiaecy P 5 BjLlfjtghudisy  * aifily ftasyifi

1321 tesitoy jda dO dgs @
v Istagidzd A MO LAY jddy Rz O o'dzeiz ARz A
offilz A& 2dz LHGs W8 ' o @ dBix ke f jtglotgidz! ¢ ajHAY HES
ts4jte Xt fidsiSlse tg @ .
[Qz e MEDOLHY L jldgdsds B g@Y2 St
LAE" jdztlz B tdx Nifdidzéz O B taf HA@MEE, LC @B “Cdds fteddCo
Ciftgjlsizd Pte i 1SOdED fifjdeds g o° EBted) jdzttz

LS ko
Y- +A A A“+Y SB+Y- (1.110)

L HEEE? Y Homafphy Ids By EHAEALY * st fyiHmdA
Jegdg B0 5 QY2 il Yol oGy HE ISR e S ENGRAEY o
L didg. A ] lofftd Ads ¢ 5 dldiz) 60 ulLlf dddyjdgdgdisaizg gy 2, Hj
Kool HSAACHR @ dff G dR o Is 'dage . v difz i, '
ftoldds & ISy 1O f§dO H# @ dREF G ARG I8 Hioy (i . | D dlfsy
Ld3dzreQffty o'H HIS dz8tss 31d dzyHESB@AE 5 Iffry 1y,

cSh ts Htoy d @ dRZYEO HEf Is 9jdgcO ( O)X G il @iy
i ftaoj jder gAY ‘dis-’ dis "B " edHCds offn jdgdgdiEAaizg
GAEY?2 fE fiesity jdztlz dBEF © Bazd BB B dE" | fiKAks
B, "ts hodn S o O @idy tg@jdiz ¢ d§ Hidcadz o@® M edHltds
et qujdzeia tots H & IStz talio'tc tz) Of ‘HilED' st

ri= k[ YQ[A] = k[A[Y] = 12 (1.111)
Bs
V] _ k[Y]

(4] &4]

v@&dd3 W dd3 fif oo’ HdiE jdzilz Q| tidaiy- Ciiz)idzIstg? tELden

o'dzedn tHCAty tBjtaljdzslddfta 2di HBHESE Srifidizlsh odHS?

Jd%dw tgEy?2 * ClpyjdiEa®y? tgQgdzls, L W §d3] U tendiQizd
oL 519,

(1.112)

133[saf & &ZOGY* &
[ Btafo Ry O ftafsid Is Hs LdECdjdzez o' dzelzf O 6CQ@tD , @Bt
filglotgdzdz 7 o Bz " B dzez WHICQE, "¢ dj fytasis dz
ftasitoy oAy QU ¢ ) s o'HAE joz HiS B0t ALo tg @Y tBtafelz disy g
B dis dzt® & B diigClairtc dzd B Hit' HAs L Y 3 RdAEF Is 'da2 dadlo
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Contca\pzd tBtafo d@dlz O

1 to Rt pisiz tBtafo’ o tgjLixlrdds B'dixly Evtc tzoLOdisd' Hatsh
teHdC@te Rdzo'drdz jdilldds daetes & 19 Qe b fjtgint W o dixly Edrtalzd
ftasiLls

RF RTY RR; XT+ XTY XX; RT+XTY RX (L113)

1 tasyitej St @y O elQ@im * jSutdsjtaliudrds’ d diaizt lgdgtas's
AlxfoQ’, ldsi3 Adtde * 19 fiy voisigClatatzd fiasiAls L ojdgCty  dideh St &
Jdgtas" & Uyt jtadgdg taa Mjfdgom Bl fifthigitecds i df N Zedf@Clz, weh s
W jogtas WitgHO Ady “dz'? dixg Kz Bis tgGlatdz ¢ ¢ ts s 3 fitgHA]
Jdgtd "o'HBI®O Iy M afuSts 10 LdAuds fitge 2 h odn Wi tBjtaljdisds
g Mifdgdzitz d3xlg koY, tBtafo o'HBO &y ftc d CojdEiz L'I€dgdez
tadSQlo ‘ h odHC'fils o d CuElS fiy tdadydzetds

rt = kt[RT, (1.114)
@&
re= k{RT[XT (1.115)

soOuds iz tBtafp I g HdY € of dsEQdz§ 1O
deL Iusjdyf jteaadz g tftasyjfijo, Ctsjzdd_‘ﬁ)'tqﬁrb L'l dgdztadmdCQlim o jddCQ

['d2 d2d wBtafo ' didiEhwy Ertc dzd dp' disfitizts Sl oddz
C@ts, N Sidsioy s dAzp ¢ ' o'HBOIS fiy ELdddsdh deRak. | &
itz L dz§ | 1] otz HY cAfs AR fdsyifle, EH(SAL O fgml d®
lojtar? o jtc B2tg) RldteO@sH] dz'j

MT Y Mown (1.116)
Y@igh | tBtafo o'HBO &y dB 'dz@'ls & | tgued @ WS LHAxt
o dadld Gls fdz tdCQIzdL Qi ‘eptats ftdsyifl [ s def- diigy A * fiislz
dgls@te | tidzto@igdztiss (Cu', Fe**, Mn®)
HOT+ Mn* Y HO' + Mn* (1.117)

[21d 8 digdz ‘dz@lsa, v € ifs (k. HO 19 djtg Gy HGs dz
tHCAEZJO HAY 1 jigloty & IS fy wo dixiClamatz fasilaf: Qd, W jdmi,
fill Wl i siCd. | @tafCdD HA'dislz darHO 'dF  edasisldds des
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O O 0 O O
R R
+R— H + — +

0 0 0O O OH

O OH 0

| | —_— I =+ |
OH OH O

“h ogn Gy d tdo vy

(1.118)

rt = kt[Ing][XT (1.119)

1.34.t udSO drfz LABN jdzdze Gesidy dzdif=izlO -

1 Qa0 jadz  L@Bfiz§e o figdLldda] Qdsifds yoE- it
LH2figlz © ds¥) LO Hiftsists tidCQizddR tg/B2 fdodyds dih s1dis
[y Is Eh dis LH2fgiz¢ IS fiy, OEftalCdD H eojHjdey ® C'dzyj QRdE O
G HidEfrgfctdA] .

{day waBh jdez o Qdxils Tz YA B o' figd. | OFfjtd 2
g MO ftaf HdiZ I8 iy HEs fiBfiadl | Heotgidaads O 6oQizetss (-
Sty gl

X

H X H
; o 4l i 5
Q=X o

G-KOMILICKC

10 Hidzs? figd Y2 =Ry jdh) g2 HEs I3 1wl d2 g
tHdC@lixlz L Hotgiddadz i to s H @B jody. [ HomElis ftddsCO aLOdist W
Hot:: tSdEftdn  tedCQizezE O-CifdgShe L Hotdgidawds ttdsiAlse
HAdgtaf @, Ol gAYy ey LAB" jdzd3 yfCaztgChith “disiB IOL@R" jdis
Qo fif tolizCtsy .
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X H X

+ BoMepH
H H H
H

2

“}{ (1.121)
H X
KK, X
H H

uff'00'HAE jdzdz ftdsiClSe 198 gAY L@P d Is o'H figidsid v €
Qaxigls s fiftsliAd, X ° iSO [ dgted Wiitgin' dists fil@lz Bts
Hottgjdissts taHdCQID fidsiso & dglZls iy weh 5 o'dzelzd  jdgCldddz dis) d
LH'2figlg 0Qs iy tclzyjdety L - jdgCladwimfs] Qaxids tilis  fiffdgidsd 1 *
ftafuf desjde d dd?, QufdzerR? 1OYt di taHdCQRzdADEe © IS fiy frdodeds
dgcCts [0 Hisfigf Isfis 2Cdfd3.

- — Oren— O Cmn

(OeH3MIIbHIIA)

R-C=0<«—=R-C-0- «—=R-C=0- (1.122)
(aUHIBHHI)

( S MY J tcd i3HQE® e fin) dzHetgidzg ‘LRjtde o HATE
Clfig@iser " gHCeg?, Qo @izdgs W@lddedk b odHCEilgi?  HA
cfiidchpzg ftdsyjfje L@EM jdz§ B | dZb, jod¥|Qidz QR 5 ,h s off)
L@ fyieCd, dgLQ@igy dis o'H "n ftairte difs, g IS fielEBCo? Aol u? © ez
Ko cddds: dB'dzh O 1. 1 to dy iz Hd¥ Eidgn L@Bh jdg= B j dZp § detiis
S jte Y2g- ‘Lgigtde, M odHltHis tg@2, WAEldde diQey d2tzf h odH g2
ftafBdefl tdz A, O L@RN jdztiz o9 HHO jtgjo@kz d@tevddz 9 5 1O {-
ft=disy jdzttz A @lade Qs Ydudis " odHSls HAdY @A o tstlis ydziz(fy &
Ctojdisiyz fDiClz od 7j day Hix {f-ftiis) jddg (fy), O LdBujder fo dEy
Hitgo &2 1.1 B'dzM ¥ N odn Wy ftadsCO gy L d@ ISt , fte dy &iz
fijtgjo0 O LARN jddr o il ydew 1 (U). z odnS'fils ! tahdCQizels tgi&\ »
Qustffuly R WSEAG KO & diQ “dEegR L@Hfzdo o q Q@Y
eyl d3ldd1333 Qi Hotigiddr 1O fi® dzddfy ftdsidy disds
thCQ@izeEsts  U-Ctel3lf i jds@ia QY dghfOgjdis ts jdglidai® o
Qi dgSh) off defo® APt dzdAy 10 jdgtas’s Hotgides. v HjdE@IA QY
dgiyf Qgjdists jdgCldaliz LHARZ fta] 2] (s toLdz LOYtaftdsits L@ fipigCd],
h tsLAERSMS fiy 0 t5 O B fsttwis) jdztaits A3y O ¢i@izels AR, 'Hodh 2
|3 fri2i3 of dAscB dzetds Ctafffdghilz 1O dgeC il et tsijte iy, w@ig L "
ftafudod APy s LQBMZ0 o ts IO {-fiiis) jdesn §'Hodh 2 N &l iy
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i Qizdzg j@&Y?2 .
HX H Y H Y H Y

N N
@ - -— @ -— @(ﬁ‘ (1.123)

0O=N—-0 O=N—-+0 O=N—=0 O—N—=0
H Y HY HY HY
e
-— -— - I -— (1.124)
N(CH,), N(CH,), N(CH,), *N(CH,),

13415 'dgls §Odgtenc Aafzidzd @O dpsetn d BjO g2

| jdscllp) jdzdy]  dAJed I8 ddix e’ GOY T o WS
dEtAetgddr o dzezf @HSQD o'HBOIS fiy ISdzCd dP g LA joeby
dBF © ftashy dz WHdSQzd" dixiChrtaty ffsiSd, S Hots » IS fiy dP
01 ' ftasitey jdztdBilzf @ dj HO I8 fR @Sk e o CrkdEpaR O €Xate. [ 15
SEqR GAY2 dapdls B'dz iy ftasufie ,LO o deisids (hfgljdes. 1 o d
HEMAZ s ojdefC'? HEy ddz d@lzy *OGh odHStEis iR g EY2  filg
ftdsitoy jdzdtzd@iz) O ftod dz B Htdodedzdzs Aj & @O [ " ajHQts‘ryé
o ey Grvlz' Hotdgidey taHfCQln dP g * fidsits g jdzetzd@izy cO S’
It A tacfzy ¢ O teci@ectisfiis Hob Stz dliste® 2 o' drdzf taHdSQ@ED ftafotsid Is
Histdodgdziy afHStig? LAdsY jdztidOstalo HEd ¥

2r, =rt' +rt", (1.125)

wCj o'HtBtED jdg UjtgjL Stoizjdista®’ o' dzdg~ O ¢SQ@ln s DM tBiafolz
dAzY O Yitgod O iddz L dgldsi'e ( 'dldf? @ts CoO wAxfy P d@
teHfC@lz wCdR dP B'dzh 2 Cpyjdite®yr  odEhpimts dijdz 8 tgEY2dis
LHGs s, Idstde ddzeAytad 12 Is fiy

2r,=rt (1.126)

' Mot oqtadd  djo’ tatz OlajdzbOgs WOGNALS, dDWIGR BP0l By
dffE G ) D dhod " o Bodudztzh edHCiE dbill S @ TN
fidsis 9 jdz  dBzyeQ tdafdipds| todddr HdY LGQPdE h odHCE
SR tEsttdsyjfiz _

1 to d ARty ot dakr © L fEdEy tg OO (Q, OB L
'tz ®'ls Exts(B)
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() 215 = k[X]: [x]- k‘o (1.127)
6) 2r, = k[X|[Ing]: [x]= 2" 1.128
0 t g > ](f[]ﬂg] ( . )
cSh sd@dadls g2 g mTg] & L' if il ¢ s
@ r= kL )= 2o g (1.129)
2k, [4]
(6) S (1.129)

| Bt odfO R h afi W8 tgEY vz Stdf o 2dD Sttt
h odHOtils  da¥ld® ys  figd * ftdsitoy jdzélz d@z O  (k), N odHSHE
LQdsiy jddy d@zr © (o) O L o ts to Hfidfimim{2de Cifi@izls h odHCHH S
Bafolz Q@ O (k). 1 to fiediEis o M d Mls'fkis iz M ajn Wiy Blaj
L o 15 to & ledfists| 20Ot sz ditdy .
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‘dzlpifyfodisfits f tstid@igy od fEsEdzéeQizy, s BdD AR LA dbly o'H
dgr MtRidc® |6y ' HdY LGQIZAE " odHCHE dedts) “aots @Y. [ g W
Glp@f, " 5 HifcOIls @ MOty L Jdgtw? Alsfo@f "fROH " -
LAdS Y| jdzéiz Bz O o), dalds Us i fidsitoy jdey didap © (1) O

Btafolz ([ 1)
(o= (BT [t (2.131)
v ftaffidsiisits ‘dze 5 B2 yitgiL ojd7Sj L @ajdattzk " odHC'fils gAY,
LQ @, Hffls del SO * fiftfiigjtdcO s iy fisiiisdis 0 dOgjdzd "datkiy2?2 d@
{fjte s, Idajo@ifg Wits L@ d Iso'H Stdz)jdistad ‘dz @' ldtdz ( dfip 3)
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S
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{ofEs 3 7 Ifdde Ctlmjdiedy 'deBlsEz d® M edHC'fis
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WEBls B o fasyif] GAY' § EA® sodea@Qls iy (oLOdH" L
tHCRIA)) ‘" aH W8 gAY Uit jodzd yEnfeudd® " odHSEs Lt Hds]
SOHYCO 1Ts| LdPyjdzetz" 15 fitc b ATl ‘oz i k. O t5LO Chyjciety
‘datEy 2diEss itz fif'o P H © ftoddd3e A @ird3 'dE B'Idtidz, 19 figl dg
tco ey

2r, U =[Ing], Bts U = [Ing]4/2r, (1132)

C s dafQiztE dEEY2dE SjEEk &y dD euFmay el G
LOds i) jdzéziBhl OBz dEO|¢ dZe addz
1 to Fo0 s Gty B’ dRzF OdPEIdEZL WSty Culs

2r,

— 1.133
x, ( )
CcSh smTddagls izy?2 ik "olOdsH" L ¢, Ias

2r,

Tt

2y =1 = kX Ta [x ]=

r=k[X 4=k |=2[4] (1.134)

Z odH B8 tg@&y', d® o'Hdidk o'H daR dms tstafo Izd@Alz “cQ
L@ d Is o fildA( jdz 0,5 o H Sl LQdsy jddy dedzp © ' o fildAf jdz 0,5
o'H Stifistis] " odHCHHE tBtafo iz 5O t "adudey HAY LAQLZHE M odHCTS
0 6CALHE @Y Oy B day GeOstaj df] adatrH

r =k |22 g, P[] (1.135)
n

£§2 dglas * LOAzdm ERd ddr S jtajdyds@izedsts Hds jdey
fijcisl  tafolz  dAkfF O wftiggh jd® Jdge v Gl  f d
Co0 Wl Tty tatafe’ dBEF OdP odtd@

[ens U+ 050 sl 0,9+, (1.136)
Offte cdSttafiiiirz daf Aete®
[iyenis [+ 05 s (1.137)

[Sedd® dakr © o f® H O fif'o bide jdiz P afHCehg?
ftdsits 3 jdd# SOtstal OdAizY 0 [ 8 dzCd o2 1y, lds
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" fte oteh jdztiEdafdd d3HdY doiR2disstststalo HAl s

:L:k,-[X-][A]:2kff‘o[A]:ﬁ[A]" (1.139)
2r, 2r, 2k,1, k

o

I

OHd¥ Co0 tals TiELs

:%:kf[X'][A]:kf[A] 2, _ K [4] (1.140)

> 2r, n, Nk 2k,

v dd3 yfdisiz, ftc ddai?? deiz staje’ Hs 9 d edédlzycO dg L@ d Is
9 H" odHCHs LAY jdzdz d@fzF €@ O it d CoQutadxfplistyy i tBjtaigdis
ftadfta? @QSHgdz L " sHSs LOds jdzuzdiz) ) O sty Statzjdistedy
daj @z AW L@ dd 0 Gidzd3 dlasisls SR jtafoy dE@izes
o' HAERBY jdely d3i~Q@ia diz tstajolz déiizy ¢O

1.34.2 5 ‘djls §Otan6 Uzjzjdzd &0 dzeg® d &(jiO 942

[ oclz jdz dzf @' gy (W ddn d@ipd s dfiigdzer
o'HidLdys IS fiy o'H dgtda @iz jdz§ 103, s oty d3F I8 HISHAE' Hy jigid®
Hotic gz o'dztlz§ tehdtQlo: fitcilotgiddr o'dzez§ tadt@in, w T
ftaRdeF 9 @i o tdsitoy jdztizd@lzydQ L Heotgdzids B'dzh tsits yifigid
tidCQle; @ dislg Eirtalz§ ftasiClse, edghlz € wCdn Hetde s 9w
d' O L@ (ISX LoQ@lg odtds jdg tds @l jdd? dRz) Q). v ALY Qddn
Q@Y A Kdfnigder o e jdg tdn @l jdztz  dRzY 06 LQad D@
9'HBO Is iy dPHDtgjdzg QizHjd H OF HisEDs dztdgcistg) @ 19 L Cdfiigds

RCHO + 0, Y RGO +HOO, (L141)

o t¢ di dsidzg g VIOEY tdsiz odCixiiz tdn @ HY = jto EfigiH'e (GBS
dEHCdfpis /
Ko . .
ROOH Y ROT+HOT RCOOOH Y RCOOT+ HOT (1.142)

lted etz Sdinigdztiz fitc d dg LQdsdjddy d@iz) “cO
o'HBLDO IS ity odEiplz & (' dzelis © O dgsi” g’ dlists sz L Soffiigds
ks
RH+0,Y RL HOOL (1.143)

Uyt od B R MftRECO 6y ojddRR "dEtAY 2ddR (it WO
dis1j Bls d fifdsyjdg? M dE=B o gHjdedz dajQaddz, o sz iz
¢ EyjtaLhgiz WO Howe ‘Isfiy o IS2 3 tg@Y’, Bts cLAHDCR by j
S offipidis gy 2dis dgf L i jtgjHdzts tf jtad . ) tstoy jorby didizy dOBlH]
o' HBLAEfY LE Hdistg) ©2
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k1 k2
RL+ O, Y ROOL ROOL RHY ROOH +RL (1.144)

[HdBOnlis o'HB@OIsfiy * o duejjdg tauc@iz jdztlz d@lzy Q¢
A tafSdDd H

o

K
2ROOH « ROOH...0-OR =% ROO: + H,0 + RO (1.145)

uf'o0' HUE jaztz Cllzyipse® ? Aty st 8fy L0
Hisf toRsts tdocadzby

[R:] _ Kk [RH]
[R0OT 1,[0:] (e
1 OudAls B @tSs tiCQ@ ftafosidls ¢ HES teLdgR  d3ldH'e
Co0 s iEststa] o dAlz) *O
k/t k//t k///t

2ROOL YROOR+0O; 2RY RR; ROOL RL YROOR (1.147)

) Olrii® qtstaf b dBfz) O dO fjtaLhigHiER teqE@IER h oS fi
tgEy do adte@

ka4 27,

r "o [RH], (1.148)
kl
OV T tsdpebatotsidgedy, l<s
,%J@ 0. (1.149)
k

Hj fitd d? JeeHts s Cdfiglz Bl de | fte dRissts del Gtz Qs Y d2dixiyz
iz 1 te dLe dzd jdztizf Qo Qizetists sl (ot fts Cofigly  ftshidAftots
Ldzof 7 46y O diziztodds h seCQl dPLdidi dglesOtstafolz datz) O

Z odH Wig LQdsy jdzttzd@izy @ M tsonsidls ‘o yj todydzitz o Iits 6n
Igjtatotiss tsdfiplgdaty d e din @0ite":

fo=ko [RH][O2] + Kow [ROOH] + K4 [ROOH]? (1.150)

) jtd OfSdBIs Offs Is o afdgod df "j dOTEEAKD'2 N @Y, O
fte dtes.oddgdistiz ftdsyifn ‘ot dgojdgSO " dg¥ dis) d® Ldgqldads dutst fte d
tBtafo’ dEdlz| “COMDY jidinfHdzE teMCQIER tide | Qgistde tidrn
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_k \/ 2k;, [ROOH]+ 2k, [ROOHT

Jk/

v ' digBp dir Hotlis il tdsyjfnQiaste iftgides * 0 odH
S tsH ' Glas Ay gay fiasilo b s° Isfitodds HoY e @tz jdzd R
g EY2 ( i 4)

127

7

RH| (1.151)

]

e

C. mome %

0 1 2 3
T.1
{ ottt 47 s *dglchud@StafoOf tasyj i@ taffif g dzdtz

s taistasz dz L ffls O dzdzw

1. 1O wCddy] mdEAR| od AP I tadsC@idy ~'d3wis QA § s
asiidafpisliz dg-Qia diZ?

2. vitgiL W T i ftdss [ Is S ui® i@y Wh s fids € dts
asidh disiiz dg-Qia di??

3 . COffEHwodL @O h odH Tig tdO dCQizelietst tasy) fii?

4 . Ccddsyj B jJEBY tetafo HEAME) 5O ?

5. CcSd? o ddzdsy 19 L@BMHL] dDtgiGy2diz LHAsiAE Qdif g
fif € o tgf &Y W D sHftddsSCE 19 istad 6CQizelistyz dzjr@ia diz?

147 &gl wjdzdzh dz@dzd GO €42

) tsyify ceo@iagdss sfyfdzRl d@ip s Hs M dgdn GO T2
d@oddls B’ dzf fjtgjlotgidz (JQEgdzezf s fishyintodg- ) Lozef 2
fjdgClefoddts o f AH Ydztotwts ftasillz  utatz ftaf O o€ flistiz
HISR sHidez ifddidzg figfisids o0 Sts odvedls] d$ds d53s iz L@y disfts Loy
W COizjdiad? ' fildAfjde  Cdpjid) ‘odn' 02§ tguwmddz KX 1 MBIz
Hottgidgn ftaniflse 1O frjdiCls edisfis  ftasyj Iy A°  LChstitc diis
odl @ Is fiy € dgls tolzdsh e &

[ jlagid Ho¥ odeHOS dilcfuyn tdo iz odStaffol IS fiy IS i, b S
Ho e R G2, ldsls R Y L fiafflh jdists dgr@iadsiagi@y , @f
L'wecs [s fiy 1 | HIIOtD' LA deHdZ o,
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Lttt orsSEDN 2ol f iz f ulipdrcl? 15Oy 2:

—=B + K

A+Keo A +7 A—] (1.152)

+1,
—>—D +K

1 v’ disdglssitz 0 it Ctoia)jdisten 2 o' Hlisylis ¢ tistafc) o3
dd{ =k [AN& -k [a ]iz1- k[ ] - s[4 ], 1= 0 (1153)

k., [4][K]

A Tk kT (1.154)
e REIKIAIY ]
b Y T AT (1.155)
e RKIKILANY]
Py T (1156)

CSh ts ciatdld U ¢ 1 jtd O Wis s ki[Z] << ko[Yi] + ka[Y2], lds
HEHAKEE K 1[Z] dfS) dip tedgnldz @5 Al ' Ids1' C'dgls tdg teodudzetzn 60 a2 j
ftcodadztst fto Mfds] tg@Eywdsf, ) Ced difts iy HEIAEE, N s dP
~QIgitaffifCd Hidats tgf Q. [Is1], K& fQdgdrdz ftasyifyf < dglohuis
LA @8 Hdzo'H tSHdists M SL@Y HY 9'HBO A4y e dide cQillzy jdztid dvrlz
gAY dOh &t @ (dF dails yf P B @t dP BidR L jogdzdEaizg
e 2, h sdgy 19 e ddzL ‘d dzd edHCHS.

CSh sYtasyndail HdOMEDI'Y, IsskiZ] >> ke[ Ya] + ke[ Yz] * iz
HiHASERMS] dp B o]

o R IKIANY ) [KADY
SN Vs (1.157)

o g LEIAIY,)
nERK T (1.158)

' € dgis vtz téocdy s Bdz téodadzes HoY fte HfR @2 ' o ddn
d d3fieis iy ~QIigitc BoCd (QMIFdrdzg gAY vO o3 dER, fte d
e Qi jddz b AL fjiglotgdz dP B'dz f'dzeR (dals bg?) Mo
Oz EY 3 I8 ¢ dgis WisczLaA dads].

) 6 J fiitedeR @R i dP jojdgdEOaign TN W o'Hils t
AR’ iy iz WG] Bt Sy g 0 2 o Y 1 2 17V D, Gopd@u
R fe it A2 (¢ Y 1 w | ¥V D) sfdils v dLaiy deds
Cdglefudd{dste odydaacy Ve dis| dtfp tedoifilsf oy &abfds dgldsitis [ HAzQ Gte
4 i SIAERAR, ety ¢ y B O diISCOLSdD dg ‘1S fiy.| O tSd® H
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l\.1 *
Y & Y- (1.159)
k,
HiY T i dzelzd i@t tfipiHtsdis f Qu@igdrdzE tg Gy 2
k
A+ Y SB (1.160)
3 L}
B+Y & D+, (1.161)

1 fSe fiiny  dgldsio iyt Gz Cdzypiadf? ftafodls  His
odt@lz

Ll RS RPN ) R 120 WA (0 VS BT SRR

dt
[¥]= k_ﬁkf[f]fl k.51 (1.164)
r= kY ][4]= k_lillil[illllyiz[lil (1.163)
r=k Y 1[B]= . ilk]?[[ﬁ]gi[ 5 (1.166)

CSh sdafils zys * fjtd Ofigd'w, Cizdky << ko[A] + ks[B] * a5+
S| @ LdgRldma@] ojdeide ki, QY off tsidztsCdglahgg tdo tdzez °
B'dz! Wd@idzd3,dz Hd? ftc figs tg A, o) WzCd d3fifdls fiy ejdefigd® M s
49 FOEEfiSd Hds @Y, O Tl  odid@idr @ls oS
sty dis WIS o WAR dEftds " fjigiorigidds. | thytodis| Quadzds
GAEY Ol Cdglsfuls LA dzeRd BAD o' tdE |y LA H]
o'HBDO 1§y, Sz djdjdg dEATD D ' RptigidzeAsdR DS lxfods YL *
Bz o dr e frdodudsL' b aHCE g de & jdjd stz i 3.

CShsh afi Big o IBO My Hdaty ' Is sty  fiOivdsf, leslds
k-1 << ko[ A] + ke[ B], ldsdis) dfp & §R4mAs dEiEizts] HSIALAR], | lsi
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dder LA R = NSy N ol PYEY N ol 1A B (1.163)

.o kY]
1= k_,+k,[A]l+k,[B] (1.164)
L ar 1= R kL[A][Y]
= Ll A k_,+k,[A]+ k[ B] (1.165)
o N k k[BIY]
r= k[T 1[BI= b kAl K[ B] (1.166)

u@dd3 uf de3 CS1dP L g @2 il Is iy dgLQ@ig) defd3 tHdg o'H
tsicEts €' dgls gl odedztids,h s o ' B OF i & e @iy jodz " il
Qs Gidrdy NG@Y?2 dDfto'dzei? T sy g A o GtmeCq fgshps I8 iy w
10 ¢SQz s iz el tg @Y 2 .

141} GOEdzdstgO S s (RdzLO @k dsLEE st difs

i) fQMdzez (GBts Sigtad ) &Y' LO odhsts g @gdzls, h ts
flaRdf s s, dis| dp 1Syfy’ 10T dpre’ adq

1)} Gadfjdzdztg ©f ¢ iAo o Hezd3 o jQipdEts]

v d+vy Y =10y By, 7, (1.169)

Vaad+vy Y28 sy Dy, 7, (1.170)
U S A2 taa Hifddey Hida? tqAgids o' HildstR, lasi' WG o
HVCAR odfO B dis| B9 BHs dioO@tsE dzb j tg Qdiss.
2)1 QcafgdzdztgiO ¢ L téidy dzHidasdds digj Gxjdis@iz]

Vg d+vi i 5y By (1.171)
Vadtvp Yy =2 sy D (1.172)

v o PRz lg@Y?2 s Njfdidzeze 2 L dER disy| BiAS b’ Hifls @
Hd tg@ids U HJCAR od PHCC fiedsCQizy ST A@EdrdzE Gy ?
tBialfs didg AP oA o @YD df) HiCdES tgumddz ¢ LH dk
e @m0 d tfyiEpdrdste) G dzisi3 .

1.4.1.15 'djls §OF @Fdz dz& GjO 'Y
cCh s fta @gf & ujtgiL r1 ' r, ‘deQ@d dB dad@yjdzezh afHCH? s
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O daty dEftody fsyifle, lds HAY h odHCti? Hotgidey  ftdsiSlde
djL EadsR (Y2 e o @igls doddziz
dM , dM |,

Voo rn = Vs 1.173
var BN D Ve P ( )

A qdsteodzdzeteze Hi' 1 1B Lts tE® vf Stafo' dERH cfujdzte JtasitSlso
( din5).

g =

G A0

{ o 51 5 *dglacfupte Ctafe’ HA f Qeigazdzg tg Gy 2

1 e @idy igipds od-'HAE tghumddzd ¢ o'HBOIS Y o Hijn
i tovdg3::
L o_dM,
4 Vdt
h ot diLBEG) 2 19 fiy Stajots ¢, WCOJ@HIO
{ fgesplzd o f Cdglafudg- tcodadz L@PIdls o'H dj-Glady
tda @l jdey Qalgdrdy- tgi &2, W) d33149 Bods fif v :
- APt dzdi2 dables R T
- dD didaBies N 2 T Y @Bts dP fEOM, WCO o ftdde iz
" oot ‘2 d5dicicids0s des O W], o
v fjtd ERzodiG & Csid® L jE2 D dGLQipdz S dgls v
tdodydey, OLAQIZADN odHC'fiig adldcd QlzdiAc] Ajdislz ¢ odLd@y OAdy ity
dM
Vdt

==V 111~V 4275, (1.174)

ry ==V 171~V 4275, (1.174)

1 tc d . @iz jodz (QEMFdzezE GAEY?2 dP didalils 2 g
HSH@QIZY tdoddz (1) * (2) LOIzd35£) ka[Z] <<ko[Yi] + ks[ Y] ftafotsidls His

=V, [4](k, [¥; ]+ &5 5 ])
ky [N ]+ k5[, ]

vk [4] (1.176)
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v@qds uf g3, b HalEly offOHz ‘fil df N Gidg Cdglsfulg
téockdry odite@ izeiz odl @A Usts ( telodisty tg@jdiEz ¢, O " e Fig
Hsptigjdry Ctsy dts L ftdsiKlse fQmdzedn @2 IS  LAQRzds
h afiCis, “CO o d Q@ 6y fif'e bidE jdewds CtiERARzIS M edHCti
dgdaBls ol o2 * Celz)iciaa® 2 W R 9 R j@dzls:

V_B|r | ky[11]
V4 4 ks [N ]+ k515 ]

[y fOdgdrdgn tg@y2, "t d¥ls  fddodadz h odHtdis
jogogdEaaizg  filg® 2, fiffigitdc® ISfiy B'dz h fifdidz ff'eo'HdiE j daw
o'HdiEis LAAZAE h odHCHE  ftdsyjfiz 1O Hotgiddr Sty dissts fasiKidz
U0 §d3 dists, §' dglCO JAfFdrdzg tgfE 2 Hifddhdzy I8 fiy fcedadztsy
ftc o3 UjtgL LB'dzh jod® Wffp® dgo' wmBd - CiEREAbs M odHCHS)2,
s B g2 10 jdgte? Elgfp@y .

L oyslz od th k KL fiz Heff@idlsf & Ltgjtaldzg
fryffigidgh Crlayjctiste®f 2dz L@y i " odHOSHE? fte dLcBdzda f5L@dR
s & ' =" d3izh odHSHEs (B @), Of s d3ite deLdgn Isjd3 fjitaAa LAERIs|
Jogtess Al g © O fighjChftrijdzi@izezd  Bdy dAf [ HdEOis
fudeadls e d & fdisidz fte AEAFdrddty fiyffgids tgEY2: ¢ dglafupteds
Ctaf o' dy ttz figliy f Islgj, P t5h odHCHs Ctoydis L tgf @2 dg Hiddady & |9
0 LO® e tsimy HitsU= 0, V/IFa 0= 0 @BtsXa = O (taffi)5).

142 uCzOYtBite j®Y kOMdiCIgods i
[d (Q@drdzg A2 HAW jlgdziPdg o HoE jdzétz C Ot
Heottgjdzg ftasillde tgO € Hidods ©

s (1.177)

aM
dMB - dFB - Vdt =ri (1178)
M, dF, dMp 1y

Vdt

) to dogLotaalgn @Y I HY o2 BE (G ] Qutidzds Heotgdzg
ftasiSldo dO dis

Lo, Lar,
v

V3 —_B -
— =L ” (1.179)

vegdM ,  vpdF,

[ d JejdzPd® fdSlsfodAs s \dzoty fisiAly 2 LQQidy
odf @1 EfiEatEdls :
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41 1

= = (1.180)
2 T4l 1442 T4
a1 T4l
cSh s of fA@drds iA@Y " djL wads dz° dF I8 Cdglahudz
todadey g2 fto fiastsigif OdgL@igy dz tsHdda' H tsHdists Ids

P

Loy,

Vg kl aRUBRRRUN
- BNy ; (Gl .

] & e (1.181)
v gdM ;,

1
05 =— (1.182)
A.2 ~ ;=0 5
1+ 1cC, + ..

i
4.1

1 tc dida. @iz jdztz] Qadzod- tgi@\y2 dB h edH 6 dgdaildz -
T e
1
14+——=—==
kA.l(‘Yl

Hj ki ' ke T CtoBiEOizl b odHCEG2 P afH 6F jdidgdEaaign g2
fitgls Egjdzdz tgf Gy 2dmHAE ftdsiy dis W B

1 to cp'HEz drQ@iads ftdsyj bn'dio'ts gzifden@iry tdoduday Ha
oL dz0AS dBHEz IO dgSls efdisfils ftdsujf bi@'ls BjL HAEZE S dgls 6.

CSh s o'HERR Ioff A ddupisss tg) @dd (o'H Y s L@ Is LEsdz
s ol dz Syjdited| s D3y e trztzdis)j Bis ditdsdijde BAY
434" ‘dzfte@izd® frydiCls gddils s Jdztoiyz fidsiCle | Hdr g Sleted
'Hj @dEtsad ISl Hidtdo 2

(1.183)

1

| K | X
Dy T [0zdX S |
4 0 4 0 l+

(1.184)
kA.Z H(- f”m’”zl
kA.l

| Qfag fodads Ldh Aizezyte di = const QiEjBLOWY toddziz
‘dyjcc@bzdE  fydgClsjodisis  fif'ofO H OL  (16), laBlds HOW jigjdz\Rizes
fiydgCls efdisfts.

dlf 00" HAE jdzelAtdifi@lish afHCifiig)2, WC' L@ A8 o' igjd3iftaddAa] ,
odLdgy 8 fiy teLdgfuj® jdgtes? Tlxfo@f f§Qegdzer- gy 2:
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~E,/RT
k; _ k; o€ _kz.o o (E2-E1)/RT

- —-E,/RT
kv kpge ko

v@&ddz uf tdz M &O HiftasiClse * fijdiSldodAs  ffte d f Qagdrdzf
g Qv LA A o wighidd] de ¢ i W lddce:

- Qd@lﬂlgz Ij@z@iglsic thltq,ldg’E tq@l]‘? (k2,0/k1,0, E>i E1, ni nl);

- {Q@flde ditdsyifiiz (0 @BSPig, Xa, T); 3) I0ff tglagte®

| ¥l 1, " Ul dj onsidls 2\ toduday  f jod2 W R, ks
f) €M @Bis fiydgSls oy Ctad j den@Qs], W WYEogy fitAfjoz Ctdajidh) fte df
s 2dzg Ld@yjder- Cio " u.

T t'o ey o s Ot [t e ofiEQis didzly §QEAIzeETs fyfiiidsd
GAY2: o qfA@drdzE @Y W tg CHO deRddzrtsfuiz§ Hs Ctafodn 2
Otts (BT (Mi/Mao i Xa), Hj | 1 ftasifls], b tsdj ftedslids Hs 0 i d
Ny Y 0, Ofrjdglls gddfs tts dr Bisifz L ftdsitLIse fte dwy = O ftod d@ sAY
B'dzh j O dgdzhj 1.

1.4.1.31 gz jozdzf Qe @jdz dzd tgjO C'Y
w getaaiz dz d3jlssiq
ey s e atdgas Qaafdzdz GO L idEdds] oo drdsd
Q@R ¢ ' 1.\ G jigH d4tsn Has adidigfls dftoHCd gAY | Ha
tt?%;d;zmm P "sdP s s (o &, dis dydstsdgiifdg
9

(1.185)

1 1
Z(MB_MB,O) g(FB_FB.O)
1 1
7(MD_MD,_0) T
Vp Vp

(1.186)

=l

(Fp=Fp,)

£ j2 odtd@ Ha¥ o B Qs dgi@E\2 dis|j BUS & @R (o b &
odrsid Is ¢ fe@flk Cs tafdels Otg CHO dehddiz o'Hfte' H © @gjdzdz kik:
( i 6).
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1g d = k/k; |

0.1 02

% (Mp-Mp)=C, o~ Ca—Cy
D

{ oS 6 1 wf'eo’ dEb jde¥ ftasiKlse ftc dfQE@Fdzogn Gy W
tHdEted AfttavHC o

CSh s Y LQip dAie  fiftadjHdEoO Ha offn ftdsiiXlse gy |, Ids
C'dglafudg too ety i3Sy § di] fte fish o2 dal H

ry = (Koz +kgo+-)f(C)), (1187)

Hj iz ClBiR@zio i@ Is 'w CHdY ftc fis § tgj@ 2, Offtdsd3L adLd@yjdis
fitz] 1O o'HdiE jdry CtifiAlls tBffiflz & Is ¢ ‘dade' HAARZHz CifEdzE | O
W3] i3s @] dgcs edid@y Ols fy M fidsiise 10 fiydgCls o tis
§ sy e @' dgdzdglasitsi3( 4 7). vEdd3ufdiai
Pg 2@3% (1.188)
1+ 42 4

4.1

v@d?2 a@k ‘Gt @ ftc d fdojHidztz ftc gz o g Cldtan
dr sz

[ famdzez§ OT?  wdLdgdsd Hic bjdsd tgQgdAl
CUBUS A EaHEQSS] 1S DA § *HjdaSIERa® GE kO™ Criatals |
odldR@ 8 dglsiml ¢ @ 'bsts Hol jigida 0@z & di@s d Wadgd
Cradtaid @CF. [ d¥ GO L BLdddsd ey §aR[ (B4 Bdzds widEs disy d ts
o dOgias ddj oHAE jdd¥ ki/k.. wmdo'HARZzdz LdByjdzilz CibiEls
odL @7 19 LOH s s tyffily oQ@lis IsjndAd.
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1.0
\ Dy

050

D

| |
o 0.25 0.50 075 1.0

Xa

{OfiES 7 T ) G dA MBIz fiesiSide  fjdgCls e Ha
Qe 1 E 2 SIS &o'H g jd Cdpjtdy’

[ i Jtaical? cafglini | |

[ d QL GO €2 edCitafiitols Is IS fildtl djlasid, b ' HA Y2
ftc R Isf th, l4Bls L @3 Ol h afHCE odiddO@try Cot Disss odR HAELS
1) Qi itz 150 Hopttgj izt Ctoy disets fiesiXldz His e Cdzipsed?  jusddz
] ' usts it B dogOaifs O djisfulists tedadztz o HCdr ftdsds
odLdR@ s téocdry Ha f§dPilz fiasAlse tgO € IOfjdiSlxpdisis.

1.4.21 gkt digjO €YD RdsLO cdfiz LG st tadisiiis

H jigjH ISR tgj @y 2 odH'd#e IS He' ctdAf

1) | deist chpirmedz gy L Ldzds digj G diE@f] dBCts| d2 gy
Ny +nyY Y2l%h- ng B+... (1.189)

n) Yzj +nY2Y21/2W2' nD'2D+... (1190)
2) 1 tirodisfagdrdz GO Y L L@GQizddd3 tgGyjdEss dB ofijn

i
Ne®+ny Y ¥ai%e- ng B+... (1191)

Ny ol +ny Y, %%%- npoD+... (1.192)
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£§, cximodgds \f o3, figsiy l9 fiy Q@2 Sdfnigdey, dis iy,
n oY, Hj o VOIS U adfftA{ @ I9 Cl,, Oz, HNOs, HSOy 1S0'd .

[dr offn tgQ@dise ‘fyl Is fps C'dgisfulz tdodwdey. | ‘Hite' HdEs
odfm'Hdzg fiftliC, WC' ftaf I I8 Gis of Nj d® fjtd 2 D, C'dgls g
téoddry dP edai?H
M, dX,
Vit  d(V/Fg,)

sl = kg IC ] +k L ICT (1.193)

) ticlef Stz ipter 2 o HolgR, Yty i 9 dztodR fiasiAlse Histg
fif it oy e \Edsh deRme Cts BIGAEEE e | GBtsay | U( dfi8).

Ca

{ o 81 5 *dglacfupte Ctafe” §Sfpiatsdg tg G2

1 to dy =iz HAY © H Hdisets tg) G disz ~QaFsjtalzd odH Stafots, h O H .O
[ d¥ € dzipdr Gtstdxiy dzg ff iz, M tsdg tgi @ 19, tdadgdztat®d odh:

dM , d(F; 1 Fyq)

- =V, = vjkaC;“ S (1194)
vt d(VIF,,)
OSta] & L S [ .
C O Sttty dzftasitls (AL ad<aA @ Is iy, Istdodadzs d odh:
M | dF, . Mg
T = = VT Y ey =V R TIC S v kg TC R (1195)
dadM
e Vil —Vgals (1.196)

1 5 ditc o @iy odmHdd~ tgf €)dzle M odH Uis  dEtfdyjdzitz
daftafCath tgumd dzl, LdeZ1s ) O adidc @iy Ltc BO ) O kfdwd, Sty
3gif1 = 3gafy, LWod' I3ty dg3fgfdials d® Ctajo'? ,IdBlds fis-'HAD Hi"Go €2 O.
v@O0 g ® ¢ AOQ@kjitcdg HdY EHe ftdsy dE ftdsilse, h s
9 @ Is fiy.
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1.4.2.1 a4 CdoM ftdsiz So * fijdgCls gdz I
1 O @ itgiH @O H Qi tdadpdzrtzdsitd dRelists BQIALE) dy Ctsy dis
fffgis]_ fthutrodzR A2, fte dy &z Hej 00| dpdds © & GBI §
Cd U2 tghuseddz ¢. | O Hetigidds tgusddy | oditeals iy 34/3; 1 dixig?
¢, d® 1 o=zl tghused deD T 3 o/3p . 33G? tgiueddzd] @S (393 2)/(3) 130,2)
33tz tghuseddy ¢ * ISXj ‘d §. v IR zed i B diKitcQirdzd QIR fis
tghusd ta BlHj did] dadteH:
-V d.WB N —V4Vpo ) dAWD
Vg dM 4 VpiVp, dM ,

i) HBIAS] o tdztzoHit' ¥ B HOY jtgida|2dzds fjddSls ok ds
S0ty dgtzL Jtasitlde * lasy

+.=1 (1.197)

-V —Va1 1
» 4 dM 5 » dF 5 V—(VBJI‘1 V) i
05 = B _ VBl _ Vs _1-82 (1.198)
dM dF , r g1

[ gffs {tchylz tpCET g Gly2 * fichylz tpcis Y Afdzezg L Ldzds]
W] QGagdsz v L0 kD J AP BdE Cdiafuizf e tiz GAY 2
{f terieses I OldOdgLotddaisiis 1 tdsyjfiz t odwdzetdn dzSlefodisis d$dfdy) edH:

]( n —n
9y =1--22qc]>" (1.199)
kB,l

1 Gt diafis g Qdisz Y df N o 31dR Czjpistadl & Wis W,

AR tafCd Iz odatirH’ isfodts WAL Y, odH téoddes Hjh tsLd3dds fy:
kBl R Ch
oz =1 R 1 . C (1.200)

wizjtd@izitz vl Rtdodedz dis)j B ftdwjHjdg LO b sd o HIHE
lsf Plg et

CS fydglice tas JsX ' ) @O HftdsilClse gy Cted j 5 @y ffte df
Cio' Ul const,w Qixigye fiidAf jdz Ctlpjtdry’ (my).

[ JlesidSO Hisfigiay jdz ftdpiztode- g Ey2 Blaj Qi@ize e | dslds
el ds Ldidzw 19 H) dgsr'ndz {Q@Ide d fdsuifie (Cio, Pio) fte d
T = const Ha¥ ofiisis djddy Ctolzyjdista? 2 W al3  C dilchudzg teodeds 1O
LAl disfilg? Iz fdd ftasillse | fjdgSls e, ) tsds LWl s 1o fdelz
Isjof jteCetar .

1o d djlotddsidn sy @ finkhodds  GAEY?2 LR sk
C'dglsfudy teodadry Hay jtd S gD ftdsy MEftse @iz tgued dzd).
1'dz TSdBidztg O tes ekt |s LOHEEHES * wylfif oQizds l5indz &

1.4.2.21 jlotadaiztgiO § Y jtd = tf=evHCE
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{ e clgas oz Yz tode AGAN2 O, " 15
A kﬁl\Bbi)D E\D;
L tgAlade jtesiduds H tgused G odledy @8 fiy LE HOs e odBdzdzs

Ccy, ~ ~
&z—Lln(—Az—Lln(l—Xﬂ), (1.202)

== ~ ~
Cuo kl( 4 kl ( 4.0 1

(1.201)

Oztgi@ladtd *  1afpdistsodls tfQizy:
oo dx 1 RT
_ . - Im(-X,)- In(l-x,) (1.203)
FA.O 0 k1( A.O(l - X:I ) kl( A.0 ! 14 4.0 !

1 ytuts tdoducdy dis| dip tSLAERS] Ld@yjdey k, 15O f) €Esf
g yzd i dififdditets dikjte @datse@iiy
Comix, =T = R R (1.204)
(‘A,O ’

WCO o'HYt'H O ftfifdAtotxliz o e Gz Qi QidiEO ¢, datRldis LA dls o H
fildf jdz Cttpjtdh) 180jChytizdz] d@diso'H U( dfin 9).

rde fjtd tots <y dists f to s H 2 § Heflzjtgjdaf 2d® frjdzCls efdAs
Bl o] adctirH:

Qg = d(ﬁB =1- kz(,'B (1.205)
dc kC

1

1
_M I
v, AD A

050 -0.50

L 0
0 05 1
Xa
t s 9 1 Qi dAs ) @z ftaHiCls  aftfinlz wodeR ftdsiLlse
o higAljdz Stipjidt)

1 il to'Hiz A dgIef ol H2 e d @glsadtad
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('A.O (kZ/kl)_l CA{.O CA.O (1.206)

_ 1 _h- _(1_ ko [ ky

G s

CS odHdis L tCo ddziz LO i ddzLotiddsid- ftdirtodyn &2,

Ha¥ tqmmcfdz{ I otlisfto" Qg ag hjL :Mlsjtaq’frmcmj tfitc hq’: Hotss frig@i'2
fasyj fy dgL@ipydis o'H C'dzOidis  dEhidA{dy - tg &2, s'dgls e Stafe®
fitd tots ftdaidy dissts ftdsiXldz L@y d 1s 198 dd3 uf dd3 o'H fif 09" dis jdzilz
ko/ka ( dfig 10).

{ offrizctist 10 i
k/k,=o02 1 G ddAs disirdis HZz
S osh fiths 5 sy dis s
g Kk = flasisls  fitHdg?
S tg Q2 fjtd t= oy Gz
i o'H fileAf job Sl jtefr) -
k/k,=s
| ] - |
) B 05 0.7 X\l (
1 a0 odhdis N ts dgRfigoials dD Ctafo'? Lo$h 1219 ) wQigy dis o'H

La3de ko/ki:
- s B'dz? § uj fif'oe'Hli jciety, s ey uj chfgicéas
i - yaze'dzh § o i jozdlz Isds Bdg W JAEIYjdiais His B'dz gL Cofm
L Ny.
[ tg O e oS H BBts'HjQkzeistsodls Tty
C Cy/C o
Qy=—-—"=t = 7 =
(A,Ol—(A 1-(C4/C L) (1207
_ _ _(1_ Fey Lk
BT TaTyE (RLCRURE T
L@ dPLAP dAls Ay o'H My fP'H T isttc tS R LO Edisfitalisiis,
h ts Ho csizels HItzo'H My (tacffy 11).
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Xa

{ dfitisl 117 ) @y ddis ftcfigintodys G2 fjtd 5 ey Gz fts
ftd taidz ety disliz ftasilXldz o' fiif o St jtefy’

] Sditd L thESiEy o HalED joE ko/k; Stddsh j QMO fjdgllaf s LO
i dtc gy fiidAf jolz Ctadpjthy’.
[ o dghidA{diss ttasy disststtdsiCldz D tdde iz ts
dC, _k,Cy—k,C,
dc k,C, (1.208)

P |

CSh tstdaH'def Is af dAsdDu g0 * LBz )/t 0 tide d @pd3 odte@tls,
lastéodpdzitmta] dfis dadiwH:

o ) k, 1k )1 L
d((D/(.-i.O)_ ke, /K [1_[ C, J( J ] k3.(D/(A.0

d(('A / CA.O) (kZ /kl )_l kl ('A / CA.O

- (1.209)
C A0

1 'figh th jdzeiAc odpczéiaddec d @3 ts

Cp _ ks 1-X, + (1-x, Y2k _(-x, )
Cio & kfz_l E—l kfz—l ky ks ]i_l ky ks
ki ki ky kol ky ky ok

t g 121 | Qi dds disizdis Hislz Hidzatsets sy disets ftdsCldz
dgttadsiyn itdfintodzE tgf Q2 fjtd =7 ttevHClz o'H fildAf jdy Ctdp jtdt)

1 Otafiiiglz 12 ftafojHjdD LAl dAls dizirdis HiTlz HidGSHs fdsHiXldz
o'H fidAfjdz Ctwipjtd) o'H W odudis " tHislisy jory difyidiadiz vy L@
e LQ@PIdls o'H kofky, IsiEss L' LB'dz" jdrads ' ejdduf dz dfiidials
Lih Z s fiy 2 B'C dgidzh @ mg, W € HAY fjtd s itasilCldz g @y | jdeufd®
Mymex BIH] Isfd3 ogdp t&, d3 B'dz W Ld@yjdzez kke, ldsBlds o'HE jordy
h adHCtsfilgj2 odldd @idy * Hotdgidey i to ts H DS lISHrED jdzitzks/k, Ldgh g

(1.210)
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J B jta] giEazdzdzh den B HAY by /ug o, OfESA3 odLdBY OIS ks ¢ d@iztiy Gz
LH gl & IS téh joztim' Holisfgs R C/Cao.

[ ¥ ftafeddL dztodfd Ctofi@lish afHCtdg)? dEhdA{dis * it jtgjHdzts
02 tgj iyl Is ‘dgjlds, a3 edgdy? Ixfo3 " st didA] jdz Solpjtay’, WCO
oHitD' K OdEfyfdiatyy WHdc q@gE H G § L H ¢ bS8
Hetdgidzelz o Oy G2 fdadudz

kIIC = k,, JIC "= (1.211)

1'dz! MO ez gAY il Is ¢ odCuafiEidy B inl o@izels
lgi~dz ¢

stttz dz L ffls © dzdzw

1.CtgOy o dihyls iy HSHTAD ezfn?

2.1 Ov Sdl tfrf dis| At H def 6 § Qeldzrdz g @y ?

3. s'djlafu todndzez i @AdE (QM@Edrds @Y LA d Is o'H
45t o5 L s CQlaE gy 7

4.1 OV Cdto tfr] dis| dPaH def & ftsfpbrtodstg @y ?

5.2 o0l @3 I8 LS ez8 tgi @y e kS afutiststéodde ?

6 . fédhdd- tg Q- edey © 4y off defo 1§ o] jteleAa]?

2IfrlItfay RU L RB GO [P fTATsU0
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tauf dzvedrs Is ! sty aBEjdez GHS WA (N s i§dO @ I9fiy L
Hj ! 8 Caistf dgdzle, ftaffids & Iz f jtgididar- fif'e aidiE jdzde fju® diz
h SLdERsd 6y 2 dD de S dBde@ 19 tdayfdzdE3, O ldz M s 9 dzdz 2
Cdzlifiis T tdsuy g tgusddis .t oufdetils idZ2 T tgjuseddy o ‘diz 2
LAPi s o Htaftasid Y § tgfusdde Igdif jtadite d<O Isfiflz 1@ ¢y ~'dd dis
' d tgiuddy Sted j taayf vz IS fiy sidg o mHdiiy da o iR W'
d$F I8 ‘di z Btz 60 s M iAXd Lol dStay o'HtcLdy® IS fiy LOfpS 3|
~df dad3( fiisdAldAcRiz], l9s o tasyf dzotxly dgfifdifivls d@ftafCdD HddAs
o0 | B'dzh il od P Ho el UBYA] dP I8 By jdiz ts 1 dAS tsidg ©
Sl dAftafCdD 0" j¥ 'ts .

21Uz @ @O iy

pauf de dgjciSiantise difls  dgolddizez IS ' dg B s
Jdgllaadftdo'H dals, 84’ w Ctdsi dg jdglladwidse (i, Cdfpids dizde) ‘L-
LOdB Belisfe thtgjdsfR ‘stz ( § 1) cOmtzds] e HAz§ Qs jogeldafp ts
figdaty ufftydz jdjOestiel (Stita) APl wE byj o fidk
ClaffiAtngs tgh '19q ( @isgdz ot dizy dz§ cgisate). 1 tgda2ds jdjCidaiaf
o1) ‘lisgjdey) Hs we 8 ¥ IS0y det | ftc pLOAPSH T L tdayd deCQ@fz, His lddts
X dg ftodzi

Tonmsa- Jucortia-
ms K; st K,
AB =2 [AB]” 2 A+B 2.1)
10Ha  Acomia- OKpeMmi
napa ma K,  ionm

Uiy, N SLABRS IS fiy bty Halsi s ‘gz 6] & edatH’ o dzegn |
gL difr Bidg o'H BHdiEts S, OBz o dieH' 'ty Gy @se (‘tdzdad
fQs) g “CaR ¢F ' 1T LoW@ diy Bty fdAk] Shiztemos oLOdis .
stz téofy ¢ figfdd, L WCdds] ftelova® IS fry HOO 't L LAaH@HR( U * (b e’ Hitdiz
r, tBjtaijdstadtta 2dzH JdgCitahu ftaxigCoishs (O taag dz&af

K _ ¢

ioH—ioH 2
&l

2.2)

K fydzdutdigis figfdzelz * He 19 d@'ls dD LABWR o'HifRlz Qi fic d
LB'dzh jddz o'HifE@lz dfy ‘'@E] MO Bdz' hMdip'tdgds = oLOdi WL
tdsfdzdgtfls, M 5 ftafotsidls + His Ldgfy jdzdiz jW jClxfods jdgtad HCffis Y.
u'dzd taterf deffe L odfitty H JdgCdafuy ftdwifCddny LHGs dat@isdzed
L ogg" dflsjdgClde ey 19 'y 3y Hetxl®d ftdds dfpyj dis LA'HY jdAd3]
s Gy, "B distizd Moty tfgd? ‘tded v@&' e yfdzdgd d@ o I9
Haffrisy & efa3].
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] sy dgfS& v T I8 U<10615, fta@ls s dgd®d o'dzedn ‘s HE |
lagi' w @ U> 40 dsdten f difls fiy ‘izt Qe LOL®, tstaa\fdy dg Hizy j
Cttzyjdistas @1). 1 to )= 2 0 6 B ®o'HdE jdew o' dzéigdn ' G 2Qizd Wi
LApisLQIP dI8 o'H Ytaftesid jdgSidaiddz _

1H difie ey dzgO 1 jtgjlottes ols] Cto@didzd L Wt 2 ‘tirzd,
h SdRded Is 'tials Yy LHOs Mg bts "'tfals y  figfde " tday] dz§Q
d@ftdds ddg L@ d s o'H H joglldanis fte tzqdisfis. itz HAfisy® & w2
taayd deffz d BEWLCD Yteddidz BAs] ‘ts iz yJds © d@TO §. wd ddzd
Jogitestds o taa v de@iaf dgl Gty W jdgCidafuiy oSS ¢ dis)  Blzlsf
‘wlats @zds fodAfy , Qf ‘o Qi Gify @ jeeal P Szizfad
uslalz 1O fidd tdayfdzdfO B'dzh & ditds L@ dls o HAL tLH'BAiES
oA/ Qs o WOt @yjtfldcted @Bts HilEdO jdgClds thp [ df KaiEEyjtflddatz
tas vl dzfe S fiftads Is "t @ LoWiC'e leffz R TX™ o fft®' dis His fifj-d3d
RITXY S (d@tafd®H ‘s8] v QF dz@isgdzQ. [ diliddwimitiisals
e deffe S ' laafdir 9 =@y vile lgf P ¢Mil "7 (dEftCdD H
‘A Qv cRigjdEptsidm o ji'tak )@ts RY i Me" * (d@ftaiCdd His Gy veids?-'
AR ata gy fif=tz) AT HY S @Gts RTTMe" *S' .

1 =HHO' i jidiiz o3 tas Wz dstils Bis disy § B W Cteta b vds I
d Hdits Y ¥ wld3 fjtgintsdh jd3, ldsd "W Chddglafditrizy iy, Igjldd@igls dgdz
el iz T 1Sdz€d Haffs Y ¥ s s ufdzdg@B, O Hddgls ¥ &ABH
ftfts datsffisy ¢ Lrfd3taa pldazfteiBlsOm tgjHdalL e dzezzU.

s @yhuzds ftaftdd &3 odvodgdzélz toLdzqf diy ‘Al yy IS
HAfrRY® & Us ¥ LH Bdisfi'd3 tdayf dgf€O * BjLB © ad@dzidaf¥ jdaiezjlsfdz ~tddeH.
1'dz wtey Hzs fiy o WHCY igH figr WMolz (WY 15,6 fitaf 0 "u )L
‘disidiglo des Y tols 5 LBQA@Agdrrs 10 ftc d y =Bz Yk s'twal L
At dend3 tizdad Qe WS dg Bjtdds [y flp W Cta’ dzfd figdadiz * fte d
ftalte da Stizyjds @f Ayt midftsys ¢ Is ‘dDo’dzdlz iy (frfdig tfriairdz
f ® df @R

lonu- Juco-
(CeHs);:C—Cl = (CHs);C'ClIl = (CgHs);C™ +Cl (2.3)

K; KOBTHH K, KOBTHH

s410° dixir/dzs ; & 10° daxlr/dz.

1 Cdfpifn tas ddetgSG 1 jO = 55, ldai¥ jdzirglejdzndy Hd@ s
ditdy 't tis @R, @i dj HAffsy2s G2 ( 'aiffds Walftae Hddil ), Igsi wC
Qujlaidds dz(U = 37,5), bz WO to'Hidstz joigClde i@y tetadz L+ BdisfilS, dg
sy j odSddCA] ‘s HAY Idaf jdaidgledzatdnlz (K% KCHN%) & 10™
lojHiddr o tdu\fdz dAdds j ddz §$ffigiids [ 16 @) (SnCls, AICl3) LHAfG
odSagCa A QY IsaW otz disdz niilz

22u=zols OW
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oy dz§ tts o'HOE jddz His tasdgdz§ ‘st di | dEdds
‘dEdWthidHJIZ(B frjtgiHtdn Jd3 I tsj.g'g!zqu g yfdzdgO afrbsl_zl]’@ ls. L
tas ufdgdzds] ‘@] @t daxlgCaiafz] o jdgtagjls Tz oLO digsi's | a_lj;td" Zyjtadz
lsf © jdgClsassds s, h§dzd  d@d'ls ¢ dgRladdizetz TGS dgF Is
JdgCistafudy]? Hoftftolzdg2 disigidis [ " dislgCloivtatz fydzdtsisdde 0 dp’ o
tdagder jdgCleaidse l9xtfz M ts 't LH2fiplg ¥ 19 d® dixiglaizdtday] defd
tshiseafots fiyfdzdiz jogSidafiz H's _

[ gasjlefui® 190 fte a0 oLO i’ vty tasyldgdzdz @ @i3]
tes \pfaerCs3, WCO ftadotsidls | HES ldsdts N (s (s d@ e dgd® yMLO fild
ey g h Qasiz B'dz! hdzdz d3ydls L 9LQigR disigClalz tas 1 dzfie) d
dae lzo@R W

wtlroldx Y OLHGs dis  tdadddCO L@ d Is o H2SS LH BdiEg)?
Hetdes o@a] L "tz Bts dysigCloidiy] g dzelz fiixlzo@a] L o H dideed3 fte d
Htsdjz Jd=Qy" Mglzo@D & 6o LOBYdzHZWOS tdatdhtolt 19 dgtftevdsfds

iz .

wiftad jdzts tdaaH@ y d figlze@js W € fftaf Hd@iEdy disigClaiz
e yfddz§O Hs ‘®a s diiglhalz, sdttafigels Is ¢ fdaldy 7 yffind
MsizoGK’, IS eSS 1y gl dgelg Bl taSyfdggCo vGj  Ldgiisiq iy
BjLYttgHdz tiz oLOdis’ L A @i3| tdaydgdis tghuddd * tBdgy jdg Ha¥
Oty dissts tdayd dgff ¢ gz B'dz' "o'H Aigdz dixly B tdaud dz§O disi s
il f joce? o i sy gAY | -

[ ¢y wire@Dy' dP Ldguiddy, Wi dEbdegy O &y HEs jdgtas?
Hetgjdzitz s @igddzg L 9o (25100 CC@ixr), h s oddiO 000G d
taa defizn @GSz n ddwlis i@y 0o @is b 2ts o odydrz oG .-
1 tdCdd =iz dis) 4 fiily d IsadH' dgdzeizs@Qs 5+ fiigiro@se ( 'Hidls Qi
QEAEQA) 9 B'dz hfifs fipts? HAY djttas@iz dzf fiiBfildadse. b zo@R Wils i
Lz ffdzcpLO 52, addzdzdl Wedr * oy dilg Stttz figfdy.

iR mdz® 19 Ho' cdAld oy diclg Edvtaiz§ fiyf dz. s fjtd 5 o Hdisfyls
6" diE2dz “dalA2dz 10 Hdff jtd2dz figfdd, "¢ dg * fjy " dad3d” d®
figfuidgdz d (fts1'Bdz figfdeas Cloidem s alOdis 'ddy ‘@ d )r s Hidats
cdA{d depgy @ figfde, W' fiddsiy I Is | Hotdgjdzttzd Esgjdzda L WL € 9L
1§ Jtejdghydead3L Qe W To WO friftavdis @tg fifjy & “wdig IOd@fyidzg figldz
d3S1 A9 ftafotsidlsf His Hetigidey filg)-"txigldafdzl  dislgllotaly~  fif ol
4@z " A Ofigfaas) oQuxiR2 Yaefo D" odHS fils = d3plis gAY .

2.2.1v lots fiplzdz6 Hids §idze Lo'WLS '

sfid L ¢ Eifjoz elz@ts'dz d di3d Q@R[ o WCdr Qaxi3E tesgidiz
4P Lotk L dgojddtdd3 jdgClddwizals edzdy Qs m, LQed\D frgfdzdis
Gyt alz £j2 YAls e = ftaffidls], M so IBdn fif X H'E 19
tfiredeo’  ddy dgxgSlirtatz figfdzd LAHYCT Cts tBid {2d2  Hotsse@igdztiss
QP GHdsgidiz [ dgiE Wy § oddz§@ y H LowiCeo dP B'dzh j L @ggdr
(| SCQtfsly) diy dghfjud' dif- d$y d3ly Ertadz§ oLO 82 .
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I dizig Ertalz ' odiAde ( dptiisly Evtadz cHtdsgjddz  LowCd
oddz§G Is l]’ts doLOdis y fiEs N\|1 0:Y. JdfOmi| dB H FtdddizHd
Hetdc gz ¢ Esgjdeiss sLowillz * iz dAdeOls fiy  {ftddddimtdistadiss , ©
YMEO Y o WO HisiEdD jdCldaia difftots Qs daHO ditftsi dgdzia{Ge Iz
jagClaat ) Y s etz ¢ e Gder? Lot S| dB kvadia] W Cf jtd o
JI S miEads oLO disd’ {is) tgjdiigiHE

Ml + YBMI...Y (2.4)

1O dpdds] jogllde tisitistayfds f Qe (1Y) ° Qusizf Cofigiz o
ffdtdsex, jW e, CQstiazezf A G A3 dQudz o Idgjlafdzded@BdER 1O
N-gjlsite |SCdex 1 s taddiitdinaly ¢ i d@lgy @ £f-, Qids, CQsfig- |
Qnd® ¢ id. tayuf dgtd, ¢ dBfils teiedz fidddimitdalz ¢ ifd,
dRdo® IS ftddds dedzqf OBiL Idn T Qftaddidgdzd [ iz ¢ tes @irtz LadvLCd
a9 By o dAfts @y (17 ... [; {1 ... N "Niy ... [ (W s
COstiEn’ Coffivids of @M Cdfpidy, dzjdz dSydedsd® NiH . . . N ' D€ o
Clagiy ... J OCluiy ... N. | ta=iz i 8dn Eyjfletce ¢ wsgjdezd
gufﬁ%g?us Blds of T jogSlasiz Aoz (Qdsts Tiizf ifls, il ' dp OB s

2221 L0 dgsw L {f jtgj T3 LO toHlz

] te dLA @itz tayf tz A te@iazb(y BleR) * GSiRRls dB j diz j dz
(8jLBA®AzE) I isftafn daffiestyy oty oddz§0 ‘dijdifeds jtc =i
LBQs ojdzrtzod@tz f Hotdgjdry CiifdgChi, H jiddate@ijdis © jogCladslis
Htoistatiss  dflg B [, O Kot T jdgCleatisyjfidde dg ¢ . u@ figfolzdf
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L HJC G708 4 2, fQefgle [ dj 0 ISRt ftesiess W Lt 5] B
WSS WS\ ¢ jogiasd Ols o] Iigids @ E0 @)l IS [ ftaf 2t
900 Aaf i JCisdfodis \ff Joff "t jdgtes” ECls oo

(3.13)
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1 Qaflsc ko dAdeG IS figiHjChiy tuizdz\@izdzd3 d3iis] detixls | d@yjdzez
[k o0LARE Is L LG disfils St b odHOE G Ay & i fits Kt
LOHIY ti3serss " dedddy odHiz

lgk
L5 Igh = Igk, — OAME 1 (3.14)
2,5 10MCd  dORdR? LQip diEffE Igk o' Hl/u

( gy 25) dglasias dz02 &3 dAe@tERs
WGts L dzO = sfanlgks digk, ' [/R, O
3.510 lll 1I2 ll3 1 1n? Uﬁéds L dZ@MdeW
o . A - T]0‘

ol 25 T ) @iy ddig
Clf@tlztf N odHC M o
E ¢ s te HdgdAmIOO -

[ d¥ odL @gjdez E * ko dis|d® o eaffigelad@s didyf tafulz W ts thazd
HdY o'HERG Ld@yjdz Crdfi@ls h odulils ki 190 kp, tidc dfdidR titc d
ISjd3 fi te@HAGER 1 * U2 9'HY ' HOB
_ Rin(k,/k;)
1

LT,

1'dzt Hesuds Blztj edqLaByjdzezyte qudsiie & téLdER Ijdy jtedia® |
U JBOCE odStrimizy tdockdzez toj AP LAY dAls Stz h ogHCITE o'H
i jteditey O A0 Agk | 1/ foddz@ADE @& 'Sz dff adetiH ftevdss
drtz ( dffy 25). [ gee @ls o Sy ] Bids hoLARdD A dgdsh dTERYG
ISz S AOAER oz  tovctis. itz

E =2,303Rltg {3 (3.16)

(3.15)

Hj U7 SHsdERddiz ftavdss Hist) @iy &)
37 9 diF jdzdlaigdn laB'e tfi) @i fHsE deiddes

1S3 Hot fr) P10z 1Y 2 dat2 @aQigy diAds dfsyj dg oStz @y
lasi | odLdB@ I8 f tSkd dER iz HESPUE Histdds  @gtStalrs.

322104 (s §laf go
COh s Tl dP GO “iadsCO o midk jdjdgdiEat g ¥ | lds
C'dgls Uilg to ity oS ADLAY ]  obfetl H

o=k It [Ai]" (3.17)
i=1
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fs@@is | diwzdsteodidards

! m
fad~ ¥ B, (3.18)

[ @ off) FdWiz gAY * teuddsizd], A Kod@Oo B'dzh i
odf@S'e LHod dids @ KD i ‘dz P B'C, sty todwddy N'diulE tg @y
LGf i I3 “C dgLotads iz

v od PRz L Hads 2 gAY |, fic dHARDIR " aHOSTIE ftevdis O
L eteds tz QY2 |, MO A MatDa® b odHC'fils * 1§ QI ‘disyj B
oqted) JAPIO a3 3

l m
aj . bj
9=k H[Ai] % H[B,] j (3.19)

v fig@lz odE@ d odHCHS HidGadz 19 W fildsAe @ odn T8 O
o  (@=0)" last

m [— Y.
1 [Bj]l]
=1

k
— 3.20
Y (3.20)

ne [Zi]ﬂ" , [E l ]bf — PIBHOBArOBi KOHIIEHTPALIII;
k

Y = K — KOHCTaHTa piBHOBAar"
14, Cdglafudz tcodrdztiz Widr df¥ 9 dEN@IF? odH, dA(eC I8
O 4 vd3f o il Isf B
L odifO Bz st QdE ~diylE gAY, P s ftddsSCO o L@EdZd2R
i3 1O o d@djnidg @AL' | filRi-tigldafudy Codudztty Cizyjdiaady C
o dmiyg Al fasilAlse tgf Qf frowi@izddy sty fif 09" HAE jorroz]

1 d|B
Cdl4;] 13,] (i=1,2,.P;j=1,2 ..m) (3.21)
a; b;
GBtso 'dzlpta@izd i
1141 [B.]-[B.
(4], [A,]:[ 18], (3.22)
a, b;

! J

Hj [Aillo O[Bo i @ Cttzjdiste®] S0 Hign Il * ftasitAlso
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G@EY’, fte dy BHB;lo = 0. [ o fftdd jdey fiH@id s ooSaD Hifl sotals
f Jtejdcrtiz m

[4],-[4]_[8,]-[8)],
a; b;
wCO nAXiSjtafLll aieddiz tddsC@idY ~'dd dif tgiE " ot Hidde €2 0 o
@SR d3ds Uiz 10 Le B0 L daity djdztds fasikise &y’ 1 O
H s & fiff 09’ HAE jddE dis)dP o'HBtdAd Is itz Cradayjdiga@s  Ei)n

odn HzE it * ftdsiAlSe tg Ry WjtgiL m

X =

(3.23)

[Ai] =[Ailo T aX (3.24)
[Bjl =[Bjlo + bjX (3.25)
A § W 0 IsLQ 6] S dgls tidg téo dziiz aqiath'
b= kié] (4], -a,x)" (3.26)
a6o
o=k 1 (4], ~ X )1~k & (B;] +b,X)s (3.27)

i=1 j=1

L @Edzd2 figfisjds e = const g=dt\dx ' 9z dis1 ADLQ s
Lk (4], -ax) (3.28)

abo

%=ké}([Av] - X ) -k ([B ] +b,x)i (3.29)

A" teodudzdz HW jtdz\@zezdsd dzj;zidza@izlz WS fts e @sod o
B m=0 't = 0 . & o d O m W CWbogys t [fig'dzed o
HOW jto da @z o7 todedzeZ o VO Qufgldde  diffwis fiy St
h afHOISR2 10 (AN’ Silzjdited)’, I4S S| AP LA G HoY djteiEadsls
gAY -

X =1 ([Ailo, k 1), (3.30)

OHdy L atdiilis
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X=f([Ai]o, [Bjlo, k, k. 1) (331)

Hisldstsy oty dgclis HAYE® 19 “dzjztdaCirs .

ltelxyl, hts o o tdzi2 m tHdR Ggis W@ L
Gtz dgdofiin fiftxdizC, Is tsid¥ adLd@yidzitzwm Hiisds ts LAERIS] stz
Coz)jdisedys  mHdss S igdiEO 10 h odH i g/’ o'HdiEfTlis dz @s | ©
il tsets & dEdjHjdzg @i | Wi y2, L 18°° ) ftafud dzdigcSts odid@y © by
tdodwdey C'dglafpis Ctafots HdY Bl -WOtsdts CiftdiED tgf Qf, Qb
Lodd d2 odH \ § Staxfodn L@ s dj o HHe Gz tgfE o' HdiEs HAlESS
Oy iz dis0

I Sdgls d ug Q2 fte i Iof o odich 1 IS fiy, aiody dsud def3
fiobnlz f LAHA.

1 QAP | ‘Higl e g ¥ S @is0 (@ts Steoifisitia] Ha
L ®dds o2 tgy2 ) h odHCHhs. ) tiddBdis LAEls] Ctizypised| ¢ tidZ L
odn Hag~ fif =tzC f ftdsiClse GO ¢ 2 Cifigjlade? dixlzidis @iy @Bts 1@ LO
WoR Cizjdisted sidz L i Hish et LdRisds Ld@yjdzeiz{ T jddy LAY
o' BO I§¥h drntiELAER By jdzeid gy (w=f (A, K, 1).

1 ottdalzOLHOQ [ ldafdflz jOff jtafd3idis@izdz H@EZ L C'dgls €
t@tp | dg Hefglz pjdis @&y’ 1 Hee dis odL Gyf § ity B gAY
Cifsi@iisz (@Bt Stz 1 odHStis @&y

- C S 5 jSh jtafolg csQizels SRR Aoy ity 1 g @Y g o'H
Clzyjdiga® * o dis il [A] GBS k2 od P Bz Lottddlzistgi@’, g o'H
[A] * Sdayjdise fasiClse @y [B], ldsLO A Padsh Els fiy LOHEY] et
C'dgls tztss tdodwddy HAr Lottads iz tgiE. [ dr djtsuddsis GO’
dizQa] ¥teQids ¢ dils tilssstc adgdziaf tafotsidls Hisfy oo HdE jddy

lgv=1Igk + * nig[4] . (3.32)
i=1

wej ¢ iR deieHaishnlis Ig k | AR ni. [ HasL@izts edLd@yjdards n; LAEREWIS
lg k * ttdsds LaByjozetzStifieizls b odHCEis iy k. v od P fiz L Eddlis
GAY ftc Bt iz olRiay fic S HaHES fovdis | Lotdds @2 dj
&0 |, Qe feHS § sl -"Csffz L Siftdljdzls fif'ofO H OL
il tlg ltafuplg{d3. Sttty distsls ) tts Caiiftaigdis0 s tgfatis] k k' dgelts
LAERg fiy 'L € dglsfuiss todadzbtz S datR2dg o' Holisglish O o3 o jdef oz

C<h L Oy jtadgolilz S| dfe ARt L@ diAy Sttt taics
s L Cuffftagdse o'H I (Cdglsful® CtapO tgAy), las yf  fiiftaf
9 HAERSY jdezs LQiP disfls mo' |

323 {'ody dzdz@'djlsfy df Stafo d RGO C'Y eyl 7 Isf o
LO &3¢ af jAffrisidO -

32311 jloadais O € §jtd = tfeHCl

[ ¥ dgLotads o2 tgi Gy 2 Y jtd tsyevHCE H jigidz\Pdg todedzatz
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dx /
=k ] —a. XV 3.33
——kn((4],-a.x) (3.33)
[puitMe BUJL
% = i(4,]-a,X) (3.34)

COh 5o gAY TaRd® 19 by @ ' j Sid2 ods HAE A, I8
%@%)m@“ s tgusmq z Cdzjdis@] WS odi @O M odHC' s R'ddudls

U feESHd Saoc: dyiddoQids, Szdn = 0 fts o = 0 Wkdgy
ftaf 23 odH

X:[ 0 (]_e*ﬂk‘r) (335)

Vo dt = D ajdguf Gm = [Ad/a, kst S| dP wdAgls] ¥ SMe.
@ 5 dByj

m=m  1- e %) (3.36)

L B'dz " adf@C'e G-1 ° d@djHjdz teodudzizdis| dB gt ] k2
adatirH’
dx

d—;=k([Ao]—X) (3.37)

X =[4,J1-e7)=x, (1-¢7) (3.38)

1 Yz tdodsddz disid® L@Bdztd m d® [A] LO HEHs ¥
fif'o HdE) jdey

[Ao] = [A] T M
i
[A]=[4,)™ (3.39)
| 0] Win@iHs y ts Steodades ftafotsid IsHishy'e sidis jdzetz
In[A] = In[4,] — kt (3.40)

Gt



100
Ig [A] = Ig[Ad] T 0,43kt (341)

1 "Ht' HdztgiL M tdadudzdtaf taf2dg odH
Ig([A] T X =Ig[Ad] i 0,434kt (342)

v dd3 fdislz, L@y dAs Ig[A] OB I([A] T X) o'H g IIX Lo@ID
fisixmcQa] W QRN E0 Cdils gilis  Ctapts,  HAY  djLottddsinn
g @2 jtd t=ofs  =HVHECE {f todde® dids] LBtdd) jdzdzftevdis dalz. | qhigizy
A ddRdis LA diEfils 90010 by aoiodzds Staflgjité’ d3 M 5 HEL b
000 s dutfiglz wjdiz gy fjtd 55 oSl 1 tsligjdily SHO denddiz
teajdfls ftovdis daz dicts odidd @ 19 Cdfipailz b afHCtis tgi&y
fitcsts KW 1 df ytts dis|dp I3ts) o Gitaffiobaly] jdstic daz
Y etz odlz

0 fTa-x (343)

L Yy EHzo O Rz K LAEMY Ha Stsydis | B jtafdgdiEaizes ldsgq
IO Bjtdds frjtgjHdz d® f'HiED' Hijn tidajdigdn LdByjdz. | =ePEL k 1O
His s tdodedzetz(10) 'diw'te 2 d N} ftc o' HRSTE La@yjdzaz[A),  ts
dg L@ H] odStxliZ Is iy @ fSd® HWCh tsy@n dgtssh Hdzd HA ofisis didztt
tgEldte dgtsr’ ded Ady ftadsCQizdz » s tg/EY e ( Jetf jteddad)
1 MjtgiHd" Q Ixfif 1O 'dg j), if'ofGiO L sk fiddsC@idy Q&Y ,'Is s
Rl Hr od-HAE il offefc®  ftddgi@eds d [ fif dzEd
‘'digictdoQidy (1) ftdoddan O, N sk * ffils2dis | Ids tdodadey (10)
di51j odSuaffitoo@fy o § L cisldiz offQiEdidzdz o tg G
i 2dz8 i | ldtiz ojdefud @ odid@yjd® L C'dzStdis o dipjdis odn HdE
fiftciCd, dg disij B ddsidgdss L' LdByjdzidsd[A;] o tdo dddan (6) i
(10). v 1IBJR  EHHCCER fiflz AdLdAE k LOH Rt fif ‘09" HdE jdz (7)1 (8)
Sidsy Bls  odLd@yjdziEz[A] GBtsm o'H YAz o {f txiseQai divpgn CttaHddeley |
OBt @k \fh dRddgdz dn CoOitddEs .

1 WOt ftafCdd H @Lottddslis tgj @y " ffjte ey ttevHSl tda atirdgdsts
tg@\s e O & Sl jdalglailz d® HoO o' dztiz taMdC@izdda] Yjdaiesjlsdiz

(& s)atin(da s)3Y 2( & s)l (3.44)

S'dgls o' gAY odor@idhy bz ftafidsdlisls thgHlz dAdasjdiz (11),
WD L B tdde @i o' dzétz eHICA, s S dzCisfe adleelyjdiEts NO, L WCits
s 6O L@ 20 difdgiGl & hets et jdaijlatz | O gl 16
d@jHjdz € djls D StafeO . @ b GiSHEY jdaiaalz *  fitcte d W d
QAR R O
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(A Ig[A] { s 16 i s 'dgls f® Ctafo®
tc @iz GiCh jdajlatr 10
L0 fistieGe d W dDQIREEY 8.0

ldndis M ts jCif jtafdsjdis@izetz
i HAEZz LQiD'dzdis oCdEMG IS fiy dB

[ 14 fiovdsl 'datz o S a1 GEEO AGIA] i
s U (AT (v Ctaydsen) v
GIChEY jdaifl@liz " s fip'Hyd Is fftc ts

0 2 46 §10121416 H'?fij’ it d? UWHEQ 'l
T.XEB. GO Y. | ddayidg? IsigjdE) CHADO

derddiz fftevdds Hidde dz¥ 0,060, O

CtifiAtEON oSS o' Hifte'HAls 1887 8.

I aBog Yy ftafojHjdz  Ld@yjdzdtz Cifiats M oafHldls, W
Buffiflgdz LOH s ¥ odadzitz(10) HAY iddn Qs Ld@yjdz [A] IOU
LOHC'Y o Edis h tsk ff'sfO HE@ b dgy Ot el JChY jlafdg etz
oty 14

uGBdd ¥ 1 7 d@yddzr CdQils " odnCils  Bulffifiids LO
Hif tol{sats jol3 ftacfuz§ Wts taiz

006 |

004 R

D— KonrneHnTparns rekcadeHi- =23 ]gﬂ
’ neTaHy [A], MolB/1 < [4]
0 0,1000 -

0,50 0,0934 0,138
1,05 0,0867 0,136
2,20 0,0733 0,141
3,65 0,0600 0,140
5,50 0,0465 0,139
7,85 0,0334 0,140
9,45 0,0265 0,140
14,75 0,0134 0,136

Cepenne 3nauenHs: 0,139 XB

1 tdo vddy (10) o Hdzish sz Wis talz HdY tsyffiflzder k oRsivly dg
i@ Ldguidzaz[Al, [Ad, X, O9'HdiE jddg ojdeuddz[A] uf X HS[AJ]. | 1S3z
odfO fz Hd¥ o J Oujitedtz CtifzE " odHCls disy dipj edCafiriizy dg
df j Cfzjdeadfl fiflA, O IOty ‘deds ftayteyd des ‘d3 ejdeuf da
deyftafCde, itz flchds " dzdEhs, tBjddidy fd oy (i@’ steds
4oty Hidiigds ts LdEk] LSz Ldidy tdacirH O @ odéhis o s o {f jtotsd
f ESCQEZMGAY  Hl off ' Mffigidsde \diklE dgd ftidg ¢ o d'tseqa]
L thzd ‘Hit®' de2§ ojdffdz Hd» tgjdzd Ctiiftigdise fryffigjdy] d@® fftadav’
off " oG\ ’. vdimdista dadz 51]Ciz odeigdo fils W¢ G, Ids4'
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_2303, G,-G,
;8 C-C,

k

(3.45)

Iglc-C,|=IglC, - C, |-0434 (3.46)

1 dayidziizk odid@y OIS {fts Cids ghddiz ftavdis o Gfs BiddEO Ag|G T
Gp| 'HH O" tB odCtaffisds] W s taliz (11) dgtsr HdsldsudisLdas] jdehudiz G,.

1 @iy diFfls, Qimis ditcodpdrrds(1) 1 (10 ) 1y HuizHtdta]dinin ¥ o
g@YWaLB'dz) h fddg dfvHC@Rs]  diEdA] dE ftafolsign o O AR .

1.z odH Sy 1@’ ftdtde2d® Slzypisea® Bl -GS’ tgjusd de
S oEldsats Wiy sColzyjdiste®] CANat OO, ldBistizod R

dl4] ..
7 F(CTN4] (3.47)

[T dz€d SAAfa@Edtc o (@Y ' d§ ode@Plsfy, lds 2sds
Clzyjdistedj W' f([C]) L@ " IS fy fiE2dzdy. v@sss gz od P
LiAgey Ol fiy o] SteHQiRztg Q2 Cofiticimts Atz

2. stz Hje Ciffdgdzls gy, Stddy sHdEts wOdR
odde@© sHtsLAdztg Qf jid 55 titevHClz, * Isefoidz |9 ) Wi 2dgds d

3. 1i@Y W' fitoHSl I8 ) Witz fjtd 5 W deHll fts sidistiz L
Cayfts gidzls , O ‘dz" otz 2 IOz dPed Sz b s LdidE  RdA
Ctaztg%s m@j? 4O ftaden’ FdulEss fjtgjlotgiddy disidD L §Ridmas].
1

b1+¢2Y EbB;, (348)
H ¢ 2 A ojdrCd2 dP el M.
utsd’
_d[Af]:k[AI][A_,]:k [4,] (3.49)

dt
Hj K'=k [A] & const | CIifiatEOY jid S eHll, b EO@ (HO 16y

16 dis da? oz LQipy disfis Ig[A] o'H t oS dip tedidAls] K z t=
offE@iE & dul * U ojdgud® fiis di , djten’ detjigie'ta] & v Cofdged® dP
ez @z Ctofip@iidy fjtd o sHttevHCz Ld3d® e @ted - Szypa?
‘dz - Sl ts gidzle | l9Bids ffitgjo'tal o fi@idy LAtk it = ffttevHllz
dg Isdz€d o Az O' s fs@ted ~Stlzydised gz - Wl ftaffiids do
froffrigi o tejuseddz

v O DYt Woiss ) @ YtedHj OGS 3; diS) AL Gk e
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2,303
k

vs@dd3 wdiEf3, ojddud G t- HEW A fjtd s fESHCO dj
LA@iPpId s o Hin@Kws Ssizydadf "odn' ds ifiAd 10O sidEdagds
9 d Qudiz l$y Ld@y drzef3 Szl h odHSHTE Jtdsyjfiz YO d@ fidde’ Wit ts
o d ADfftxizCOs e @ fry ddy" dA VGt tliA jtejlpteigidry) Hidcods
_2,3031g2 0,693
k k
s@dzufcEBodHdis N o WO ¢ dz€ figtis RQeIgjtafftiCol h ogHSE

g Qf fjid ss frow dS dp 5 LQEMY  ClbkQiaf 0 afHosh
o GafffsoinAa] f jtots ftsiiAf jic]|tc]ceby.

3.2.3.2 otz tgjO § " fitd s stk Wiz
] L eddsiEn @y Wt s freHCE BdHe' tgi @y, fitavdd
Lotdads @ tgi@Yy dgdfjtd s HavHSE ' todpdry HaY dzf a9 edH

dx

. —é’”(f _==23B e ms (3.50)

r2

3.51)

— = k([4], - X)-K'([B,]+ X) (3:52)
abo
?:k[AO]—k"[BO]—(k+k")X (3.53)

Hi & 1 o HODIY RO § i fiasilistg@y .-

wizEdmQizazcodidz ic dftsu@Stod e m = 0, t = 0 fiaforsid s
HiSTf'e BicliE joize

Yo k[A]Z:: (8], (] e )fJ , (3.54)

o Bl 1, " sk/k'= K i StofitsOtdodism@ o
_ KL -[BL(,_ (')
X e (1 e J (3.55)
{'o te® djL @gjder M (ftc Y D )Htde dzs

KLAL <[5,
1+K

Olssifz L3 dm 2y 1 disy J B dted) jadtd odadrbads

T- (3.56)
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X - )?(J—e(“" )'J (3.57)

WG Qi dg Ha dgLotidds O gAY ?2 jt sl
v figazde te@ d Quiddz [A] ' [B] odidR® IS fiy dDY’ FED' tdoduds

(A= [o]+ (Aloi [0] & ¢4) (358)

Bl=[1]- (1] [B], & (k') | (3.59)

Hj LAl " (Bl tdodis @ dz Ld@yjdzdz SojdEted 2 R tgusd dzve’
Egsxdg@a% @rf § ftc d o'Hizlf (o @tedn CmjdEa] & KO Sty
9 .

AL g )08, (3.60)

1 dByjdzezk | K LAERBMY o HeOta] BB ). Jerﬁm’dz,isz?d’: HQfR

ddafdi IS tdodm0] dzLdAyjddy Cmjdsdd? st (Al @ m
tBffigl ¢ 19 Stttz tdodis@ O et

5] L)) -[1] [5-X

[4], ~[B], -[B] ] [,-x

148 y dee a0 dz Cizjpisdd|’, fs W is Wiz (14)-(16) dPf" D'
JSif jtafdgdis@lr dzrHQizg odidA P IS iz Ctibi@izld afHlgi? ftevdds 10
L Hdds thatg] Qf2:

(3.61)

L2303 [4], -[4]
kkl =g En (3.62)

&ts

2,303 X

iy 3.63
S x (3.63)

u1'99' HOES joz0143.62 * (3.63)d3s dOLA ] obfctH'

k+k =
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Ig([4]-[4) = ig([4,]-[4))- 0.434(k + &'} (3.64)

Ig(X — X)=1g¥ —0,434(k + k' ) (3.65)
AR \f Gl b L e gAY il s fevHSl g

fifthigjte Oy drtRd® L@ A 1g-[Ali ¢ @ Ig(m i X ) o'n 10
] tsCHz dERddiz ftevdds odsy Bl tB\itid® Mk Soifiizlsh adHCig)?
ftovdis ' L dds t2 g2, O3’ LdRyjdzez dade’ ERizdzE Stifkdts LO
HiSf st W etz

Lo K

K(k+k"): p ik

1+K

(3.66)

3.2.3.3 jLotddqiztgjO 4] Hidze tistf eV HE

Z odH Sy dgLottddaigdr B2 Hidasss fevHCE  fftdd oy 2dD
HBALZ Csizyjdigtad |2 Hots: odn HAzE fif oS ¢ * ¢- uf CoO taddz Crizyjdiga®y -
sidZ * odn HAIS tgjud dab. t "adedzdaled adairH

dx

d—; = k([Az]o —a, X )[4, 1, +a,X) (3.67)

OB s
& - k), -ax)’
CO s o @AY Mok s Yy Bz fiaf AP IS @ HO' edF Hd
GUD dd, lsSLof@ 0=0=1" todxdze3.67) ftaf2d odciH
dx

d—;:k([AJ]o _X)([Az]o +X) (3.69)

t'o tdar (3.69 ftaRdD odv (3.69, v T o AS® SizjdEd]’ ¢;
Ch0HI B [Ad=[Ado=[Ale.  WiEBE] OISk iite =1
dx 2

d—“r = k([4], - X) (3.70)

wizEtdn @iz 3.69 1t fe@SmAR HH@: M=0, t=0 fiafpsidls Hs

B [AJ]D([A.’]_X)
HleL, =L )= e )

(3.68)

(3.71)

O B daiH’ o' Hdifpiztmn
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] b [ kTR
[Ag]oek([li"]"_[Aj]" ) ~[4,1,

1 g v - §itgilotigidzs dis dBLGf ]
o), _[[jﬂ Al EJ } :)f ~lg [[i ]] F0434k([ 4], =[4,],)r B.73)

v LWLSEZ L yWd3 o &Y Hidatses eV HCZ {f todde® Hdsafddz sty
dd2dzQ@ipy ddls 1g{ ([Azlo T [Addo + [A)/[Ad]} BT ([Az]o T X)/([Addo T X}
oH Yfik 1t CHds zderddz fftavddis tsudfipiz 6 19 Cidbid@izls h odHCS
B' d3xizClzirtalis tgi Gy .

uizjde@irgdztdodydry (3.70)I<OH wCdR 1 jteilotejdz tddafdi IS odta@d

X = (3.72)

Ig

[4], -[4]
ak|A] 1= —"—— 3.74
[4], 7 (3.74)
_ 4],
[ _]+ak[A[,]r (3.75)
19'HEd dI8CO, h ts
11
TN + akt (3.76)
lsslds V[A], dRdisLQgy dIs 9'H y@Eig ¢ d@iss \pis
1 a 1 1
. S (3.77)

LUs BU/X d2disL@igy s o'H 1/0

1 5 Cie dERqdz Jlovdse o Stidad d@O RU[A] o HIuf UX o'n VU
iz |9 iRt M odhSHIE gAY . wf'e BidE jdzéz (3.75(3.77)
d3s| 49 BHs ddCaffii@izh j ZHots: o O #Ch:

- tmkde @AY &l 8BS G ke Guwddd 61 O ¢ L
fifgj" tiglsachupzd3 SV " dis@f] 1 10 = i@t CizjdEdd)’ fdcodads
SO L tsidiss | ldBls t8 AR fiff ‘09'HdiE jddwn O= 1;

- 9 g Qf faRdd yf sidd WsXQ hedi B &Y
ftddf tde 1Pdz@oCitedt Ctizyjdigte® ' fiftlild * O= 2.

3.2.3.4 ) otz tgj O §) " Hidze tisdf HaVHC 2
1ozt Qf Ftdatsy #idevHClZ yj tgiG’, o v 6 SHdBL dgn ftevdd
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uf LoNaEslE) ¢ gAY’ ¢ Hidasts JeHCl, O HdmO disyj d (i @ O
I ey 8. 7z ogH G gAY Hdos WevHCl e e 2dD HBSl
Ctarbzyjciste® 2 HotsY tg Uiz BBisCoO it Stz distedyj taidz ™ frfttizCal.

1 SEd Lt PG dgIafSq ,of) o't dz od P § Lol tg @2
Qe iz SHcdsdiEtz | B ardids s | siddad P, Stzd

P1+02RI1+1 (3.78)

s 'dgls Tlg tdo dtely o ok

% —i([4,], - X)[4,], - X)-k'(B,], + X [B,], +X)  (3.79)

s tfaEOKod@ ¢ BlHj odL Gylsffy L ‘oddzdz
([Bl]o +)_()([Bz]a +)_()

S AR TR (50

S
Hj M om LowL@izd?y fisty  duisl3

— b
X+X ZH(K([A]]O+[A_’]0+[BI:|0+[BZ:|0)) (3.81)

L M@y ¢ & ocdz dis| dPLa dfr@s] <
? K (K-NX-T)x-x')=(k-F T-x)IXT -x) (382

1 te e jorz - teodudz dedjHjddd3tads J dfdsjosishpdd3 oy lasitas iz
offin o 1 SC% HW jtgidz'® gadedndzat® edH

& (T -x)F - x), (3.83)
T
tsteh jdzdz

h{lyﬂ%_%)(} = (X' = X ar (3.84)

1 ‘fif'ee’ di jde (30) od 60, M5 I od P Az Lotdeds iz GO T’
Hides f avHCE, f odde®dsds] d3fry) ddR2dDL@lgy dAs 1g|(X T X)/(XT X)| o H
Oz 1 AL denddz ftevdis disyj A edLd@yjd® ojdefufd® Qm @ m) 10
tfif'dz€d LdBujdezr M ' om o |l et 8 W) Cifi@ts| h odHCtHs
ftavdss 0L 9 s to s @S |
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32351 jO § ldgjly s =evHCE
s 'dgls 1l teadedzazldgls tts e HSl Iz od P Bz Stelzdo'HeO Ky
aLO ' Wy Ide IO tiA @R, d edaiH

dx/dU= k([Ado T X)([AcloT X)([Aclo i X) (3.85)

_CO G faf B byl W' tunddzd Af s Sid2 L dg-
fEMGEcO  Idy Hida? o, Idstdo vidzeAtaf20g odH

dx/dU= k([Ado T X)([AcloT 2X)?, (3.86)
OV T stfttd adwds f @' Stz B7 Ide &5 tgjhyddalds
dx/dU= k([Alo T X)* (3.87)

L LE@QRdERz odifGiCE fiin Caffido@s of Lo ¢ dzf S dls Yogd3
td oddardte &y 2 ftc fis it
dx ) n,
E:kjgl([Ai]o _aiX) ! (3.88)
3.24[ jlasid odLdByjdez Y HevHSlz tgjO g’
1 @B'dz! Aztzdzdgldsitlz’ o Gtaffiisiey fiif oo HdE jdzttz

lav =gk + & n,lg[4,]. (3.89)
i=1

WCj Bl daiRdzd3 o' disfiglis dgo’ mizd djdefufdzigk * ni. 2 B fiftafieds o
Y 3, dgtsr’ aptsLd@Rls] L jSff jtafdgdisz LQip ddils g o' s [A], s s
gﬁ%ﬁl Ldf)iudzﬂzg ftc d Hdiids ts ojdfSisiyz dEBte LdByjdz [A] (dg
+ .

[d tgo42, ¢ ftdsCE s £ LQEdGdR Mmffiigidd W tg @i
‘H @ s Lddh eQiztz 10 dPF I8 sidEe'  figs wgldahdz  Cadgdzitz
HiiGs ds duaids] b aH $i tg) Of § tsidisiz L Cxliftigdale W QY Edghs
Cozijdiste®” s ) Cd LdByjdzelz ‘dzidn Slzjdeed ? b L@fdidR
frgffiigid3 odLd@y Ols LOHH s i oo HAEE jdztlz

o lal-14] BB (3.90)

a; b;

1Qpiddis g o HA] odi @) iy BjLf ftghdzls v Bs gAY
ffido @iy o tg@ladd ' 1A dissLA3" pQizdz

[ d¥ LdER By jdzitz S dglafuiss tstdodudzitz h didts o Gtaffidwlz s
=3 ﬁ) h odHCtlS Os _ﬂts disLddr d@ st foy@Sted ~Stoz)dEa 2 [Alo.
AW L@ dAls d® 42 % j eddieH
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lgv, = Igk+ & nig[4,] (3.91)
i=1

[ 6yls ftashigs odich Z 9 fiy LG1AQ “Ch 51 odH Tl gAY disy dB
wdafcds] W QY inigys Ctolzyjdised] o | sHdEss L tgj@Ejdzle s diw'ts dzo
dEhA{ dzdf St P 66 .

-t 9’ ftaRdd G sidPe d idigusd G _ _

-9 tlg@Y Ytafdy Is 'y B Hj$'dzCO odR'HdFR tgiusd dz@lf Rdz
Ctlzyjdisted |, LStgjdsdy *, dg onls o C dglofulz todudztz

- h gl G @Y LA dls ‘o'H SzjdEdd? idZ T fiftiAd 1O
COAA D [ fi§'dzed Ctoizypised] W COAMARD dP Sdiy  g&EYy
LA Ols fiy BjL Ldidzd lds dyiis] dgfS, WO Hdafdy fitfiis iz Stz st s
CAAt G fte dodl Agjdztiziter B @Y ts tg §diz ftoddidz ]
fif ity tidc d @S Stz odHOHS

- C dgjdeady  offn  tgi@gidise, Kdd3 tHdsE f° lsadis I
s 20y df " dAdpd3 M deRl | QtafCdD H ftdesive gaEys L0 Oy
O T, W CejQjdilz (dizi dg fdddgdzdy fte diftshis2dR te fijtginted O 2
ftadffrsclisils Bt jtad 1 1 obotels darfcidizeta i s Szttt [
9 tgj Y 2d2 dgn) ftadyvexizel Satsttdsyifn 2

- 2 gj@yjde, =ied3ls d5 fts Wiz odl @ OY fHOHEL gAY,
odCttaffigmls IS L ojddSdd3 P e MOz, od@piHts U tSRdz Stoizipisady
AWy dF LdBdge sy LO it A&y’ ' ldwiz disi s ¢ 990 Gs fff
fisfiis 2y df

- S jtafdgdiE@bztizds 1 etk LAER Bl L@ di e @ss
Cizjdistedj  GidEss L Siftigdzls GO € fte d s deyz dP md
U@ tDdR Stzypisted? ‘dit df Stftigdise finffigj3d ) KR YO fz

lgg Igkwost nig[A] (3.92)
1ggo = Igk. @ st NIg[A]o (3.93)

Hj ¢ T Celfftigdis Crzdistad) WO ol * 19 fiy;
ni feeHts g &Y sy oz S tigdzlz
Kuog HBHYE Ol h odHoie dO Wbrgy Clziplised?
‘di dr Stz i dgdise (LHOADUHEAEO" odHSISTE).

v od PR (1) ' (2) koo 'fis qrelzCitER@lEw h odHCIE; Zod BICCH
(3)1 (6) o' Whrigy" sCuizjcae® 2 jhtols Sz cctise .

[ odidByjdzez e HA Y2 LO odadzesd (392) * (3.93)
dgS) dfp s qCafiiEdiEY ¢ @ ybsts dglasiz Stbzd feHs odidBy Ol W C
|Gl S HOAER iz tevatis o Cs a4 digkd Tgg o' H[Al.

) EOH L ¢ @' dads odCtiafiglz 19 dgjlast edLdByjdey s Wi B LO
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La@yj detzti3] gs HdY Hotss s @stsdn Stsolzyjdista® 2 tgjQjdislz :[Aloa IO[Ao2 s
W D
]g 0,2

_ Vg1

(3.94)

[4],
I Hj"CHR o OB L to Iz yedfisaiiioaas] todgdziz ¢ dglcfuts
Ctafots fp@' dzeiEtstavHSl
_dl4]
dt

) uzlptda@iziz te dfta@steds e [Al=[Alo * t=0 ftafotsidls fte d
nl 1 Htsfiif*oo'HdiEh jdriy

1AL e
;7—1{( o J—J}k[A]o 1 (3.96)
q(;)B soofStterffriCaigacts o jdefud dee=[Al/[Alo T \Ard dgodisadjcisats St tigdisO

= k[4]" (3.95)

L S = kAl « (3.97)
n—1\ ¢!

cSh s L jCif jtafdzidislz Sdajditz HiC dz€O C'dgls o= Stdodn fte d
g - felsodn Szjdaay v gi@dEz ¢, Ids Cdd | edCafiiads d
tdodgdey (3.96), odL @gfo LQHARCH L Y= Stdodm y@nt. , " SO'HYt'HO
o d QU2 s Y 1 tg)lsoteic) b aﬁfHdis’ tejus dzd l4Bls d@yjdzez 6. v
Atz Qfg v EHY) T jid  JChY Jtajdzidise ajde\fd® M sLdERsid Iy o do'2
Y fifdz tcodedey (3.96) Blaj tHAE®EE * Ig t+(n-1) Ig [Alo = const. &@fF i
tco e Bz daiZ2dzdzo OIS X0 didts Qaafzjiddd(n-1).

1 Gfiw dasudistso d Qulizdiz, Hishids dis ftdsp jfrisf HoO JSHrf Jtacfolg i
L qu?ﬁ Ctzypitad| a5 [Alos * [Aloz O LA@Rl] o'HYt®'HAG 'd3
L gl L

o

PP

(3.98)

(3.98)
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[ 51 dip todid@lls duIts] n L tHdd " Cdgls s Stafets fte do'Hiwig)n
L @gjdziz o [0, W CBAHEY o'HYtD' @ dHotx ddsdEAR @iz t; * to. 10
HE toigsets & tdodgdry (3.99), o WIS HA? t; * to, f'fifl thaH dzRtE mhets 10
e A tdafdyd  dtsodwde, WCj HAME " jory o HdisTizts
1

=22 (3.99)

1

“n—1

=]
Aj tdodecrr dis|d® fytasie] s qWCh 5 tBtedx] HOO LARydeE &,
LoV @tz fif 90" HAED jadEds 61° = &, otc O R 59 It ydalzt, > t;, Oo'Hidsy
6 < 6. U stz tdde o @igls to' Hdisfgisn

(3.100)

S S HiFs) dPtda divdidy tgj Gy e @iz NO,, § dglahui®Ctafo®
wes ((dip 17) wfdiiZ IS iy v tdadadzitds Hidmtss eS| O dEvAdstz
taffidiflz ttafoj HIP & diss@c d Wdgn Sts BIAED R L@y diifs ¢ M odHStits
odleeA@zzNO,, “WCz odl @gfdzddgjldsitslz ¢ @' digts H Ytgida® oQidz" (LO
CHAdodds Ctoj ' datsls deRddzizhtds tis dolz 2 toLdgn 19S6CR S dglshudis
Ctafots) o'H Stizipigdd| dgodlddyjdisss NO,. | ‘HYt®'Hdis tdodgddz (3.97) WY
L@ dAls dP odH ftevdss, |Rigidh) CHO dERddzACis His tedy © 1,98, Idslds
fEeHES tgf G filg@lisdls 2.

[NO.] 107 momws/n

0.5 0,7 0.9 1.1
g [NO.J+5

0 20 40 60 80 T x5

t ditdist 176 s “djls gi@StajoOadidcd @iy NO,

[ d eqLd@yjdzea e HCE ' (@Y s AP iftafiiids fff istsy W e
i . 1 ol tets f it Btis odfBteds dOS i Stafo'? o @y Gy NO, Ho'
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sy §, W C oHftO'HG I3 oddix@B & = 6, ldBlds o HALRHz od P Gz
[NOJi[NOzJs> = [NOJ/[NOo. Add oddiz@fs o' o' ¥ ®, dAtafSdd H
la® 4 Ld, W §

ty = 20c¢, [NO,]1 = 10,6l10°d3xiz/dz g, = 0,595

t,= 52 [NO,], = 6,3110 dizsiz/dze, = 0,354

1 Ot i tdafdy dis

]g(ﬂ_]j
n=1+—20 _ 02044 (3.101)
< 190,595 0,226

| v deiiAdEss fiaftdd 1 @nalrdgdis tg Q¢ g
tds f Qulz H Rtz te dyjoff jte@iAc e B40"d00' BEDO Idy LOWadndzHE3

{= ("= [ 2% fr12tuq e (3.102)
700
;:_ 500 l
oy \“\
300 ; T
100 1 L L
0 10 20 30

1, Kum.

{ dffdist 18 1 s'dglshlz Ctafo’ odledd@iEy HitEMdk Yt d CLdg-
o @tedn Stz W

1 Otafiriglz 18 déd jHjdz ¢ dgls Tz Ctafo’ o e (iry H <frfliz e ot
€Ldz§ o @fted » Sozyjdeaddf B [Alor = 800 3Rtdsfils (Staf ® 1);
[Alo= 400 d3i3tdsfils (Stafo® 2). 1O derddiis Hdshulzd W © ftdojHide His
f@tedn 4y Ctajodm o d Quitls @t M odHltdls. 1 HSA3LOW el
oL gy
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e 14,7
=425 _
n= 400 1,54 (3.103)

2 300

1 Oyl d Stafodm fRyjdis Y50 % fjtg)lete)dziz vCd? o'HYt®'HO

13911907 @' H® HE 1€ dBY S tialr

13,9

g

19,0

400

e

800

v Edd3udiEt3  BdHOO 93] HO 19 dEDY | SHOED' Ld@yjdzitzn & 1,5.

148 W n dicSsodr @) & Kiysig d OHE T W is 820 & 1 dLd@yjd® 1S3 dd3

Afctts Ky g 0551 . HQE2 o(REalEERA]Y Hl LS, 5 jdett etz tg @

LO " dz"qd3 Sy tlgcisafy]. | Atafldd Hdg=@ " aHS'fis gy’ L@y & o'H
Ctatz)jdigta 2 Clyftigdzle ¢ 1 ' ¢ 2

v = k[, " [4s]™ (3.105)

n=1+ = 1.46 (3.104)

u Qi iy SHdzd3 L d3jldsi'e d@djHjdgR tW@iF j, fftc diftiis2d2
Coiz)jdiga® ’, d@ftaiCdd A, dLad® Is ny 1O

kCHﬂCTE]) =k [AZ]H2 (3 106)

) Wd3 oG © oSt Qi df odditc d Kiywge Ute o HiS dzCER
LdRyjdeen Af, d3Sd® LdRId Ld@yidzdz n, L tdafdRis L@y dEis LO
Hif toiats & frf " oo Hdis jdrb

Igks g5 j & |OK + N2l g Ag] (3.107)

cSh 5 adLdyjdz fEe'HE] tgiE2 s Kigidz{d3 Sy =gz n, Ids
fiaig? fidey 8 gy Hecadzd iy He ni. | Isdy filtPalyg? fidevHts
gAY 351 BiEds dpdidmydzds  densts o Gite HilzizHvCdR iBdre Y2
C'dgls tg= todgdz it fin Isf fo. ¢Ch ts odgfis] o tdodudzdlz LQBMS m
ojdzudiz 6 = M[Ado, LdBq & HAW jtgidal® oQ@ipz)Y O fisd3 "dzjidoQipy
tdodgddy ¢ dgludis Ctafots, Ids n dis| d® edid@dls] ujtgiL t, HA? Hets: tELde~
Clzycite®? Ao
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n=1 +—[—]— (3.108)
Al 1

| "t HAzeRd3 1 jtgiHdily ISty Hifigia jozdz ' teatdsCO M 5
dglasdCd, “CO B L@BjLYj\z IO Hifidxly  ldsgdl 1O o Imtde o
JSifjtfogdisz. w6 Hd dRIP @B odB'te 1O fjtgjotO g0 Y2diEts Q@)
tgjcat s i ftaffigdse 1O oddite @iz! dzdftEfBtide , djldsidC Qi@ia‘e
tg Qj2dis dfhy 1O ‘dz | 'His He oQiry | Y jtaf Riz s LApidls o'
WOl filsO twilaiisfs  odgs of fig?, WOqds] otwisit s o Gaffidtz
il utiz "oy WO'fls e odeddwdgdry 1O tuffitld ftsddatizaidsy
dEHARE IO LA Os b Jehis2dddsd §° Hudn Ytdjnjdes J 8 jtadgdiz
0’ fodyf EEDG o'HloNS oQ@Ey jhfjtafdgdez filn fitcsiduls
tf jtgjo'tevls) LOHIYtalts & BA oIS i jterfoigi sz

(O Bdidd Gldsdto tSdz o@igy LO tgjLiaizia  {Quidzeir
iShfjte dgdise, 1O CLe@lE , ojdefufdsy "= frjtgiHdets CoO Wls tihs i d Sy
(fetrQ@dsiz p' HAddgdry)

(3.109)

@tsHAf jtd) &' Hlotd oQiztz
(-G

m—1

Hi & T odn Hdz Stdzaptisted ] fiif txzC, LOVEdd3 datgta b Is filgaitdfsidsy;
u 1 "Adz fjtgjHdz Qe  Wjlsthuog;
mi gzt Quigdrdzg jSiy jtafdzidzls.

| stkqhiieo Ch jtaddez i s iy , fisuf @18 edCizas
45N i, L * Y dy iz §QERigis dYidsyn b1 Qo TR
ftatsivis ¢ jChfdta] dRlzt fte dYthis? 2 Igjdyfjtadac 1O terddn e @tod -
Colzjds @ & fif'e bidEd jdze2  tgGgdEe , CdzOehl  COA Q)
afoQiztish A (vl R fasyife) o B ‘s . ) ESds L
dzidz d daffipsts jSf jtafdzidise o dodes I offdrfo Isjdyf jtadiAad. 1 to iz
dglss4 HISR HjdeE o Gl 19 ey Qdg? JC jiafdgdis Cizcp Coy d2
frjte ™ fitee Latidtz ‘IS fiy ISczC tsiddzy Auafglde fte dftshis2dy] = dzhdp J ISd5yj2
dglasi HEY IS ldap@ly] 2 lasty Cad j odouafiigobods] BQONY CRldsaiy?
JSfY jtaidgdis Ut dvCmtz Lt ¥ Is i) Witz HoO \ B'dz" § JQfldde N 15
fidsiso azofl? |dafoQ@ifs  widgiay) jdz . | @b idy  fQ@ldde
deajoslzls @ H Ctafods OB ldBdf Y dB HIED o  tdwdels

(3.110)
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A oC' dz€ gtz odfigEoCd fte tso ez IR Wl "dz'dR Y @lddde. | Atz O
LOIAQ o diddz dEjdeds Tizg todedz, WC' B G1jCo0s ta @iz digjLbxizidds]
JSif jtafdgdise 1O o'HAER By jdd¥ JQAdfldce i~ tcodpds (Sl
h odHOtE, G 4" dis 4O My , o § g @2, jdgied CipQ2 ) .
Y s feddBds Ltgdsdlsf i’ tarlg ftaff " jdzttz "figjL) h Sits dZjn@iadiz
tg@y 1O fs iy xiishls Hotdgiddr ftdsiClse, edojfis Jd® 2 f° gD’
C'dgls 1dg tSodaddy, odich diaf 2tsets HAY HAES Iofff HG Gld<tdd 10 jgjo" tadls]
o' HYft'HAAS S j tafolzjdistz

3.24.17 thizy jogby - dftlxizjd i teCkiay
I Cdgis t todedztzCis| dis gAY brsid s StEERMED h O,
WO LY 16Y L@ dE o'H Isic jteds d ftes §) ) ' HYt HAs teochciztz
O tgtdn Qutsiz oy LaEhtsy jor fodiststee dry N afHCths
E

hl - e K16

dgts=" s adLa@ls ftgHj Sy toigdz\@izetzd dstisy deb ki lOjdgtes’ Glfo@y”
[.1¢ 05 dglsidly i jhjdey 1O Bt § JChY jtafdydiz, MSLASE fts dfs =
const Ldghtsiwly  Ctz)jdiga? dzL@y didfils, v § LQodu®@ LBjtedd I3 fip'2
o dirH * fftod'dz & IgjdyfjtediaaX .1 tdSd3 ffte d2-3 ‘dit b lgjotf jtadHACh
odLdEy ©l8 o'HYto'Hdz SRz " afHCHs, O HAY odL @aidd? kio ' [
odCaffigsl |9 diss@af Wiz W s tgaiztce ddzetz tgdddn ©

Igk; = ’lgki]() _ﬁ (3.112)

] Cedeiddeso Rlgk T UT yj B#] ftevd®d dalz WWwCO o' RGO dB tf)
Soidd@Es L @gjdziiz Igkio, © Igjdh) CHO dEnddz ~° HEcedy ¢ (/23R a
flodisid? ¢& LQipidishis | 3 ejdfuf dz dis1dD o  Oufidf dgldsitsls
dEdzdz dn Co@itc Be. 1 to ¢ Gftafiisidz tdodudzeizo0) dp wa@s, M tsH's I
oty def hj Hd¥ Ctolzyj diste@ | 2def- W tal3teitsddz Odg HAY f Qo Qizdisss s B

3.25] Ogjte@izdzd BO dz@)ldd?ts 5-Cc Ofte @fis d ¢

[ Cojdis LGtaflds fiyffilgids] fiftadjHdee] tcodadziz dsitc delisds
BQ@iRIER, WCj tiris @l dB LAtz LBjtg)y jdztlzddiy: xdm = 0. u@&j tCodBddy
dgettst o AAES cfytejL el E?, Qi Hal Blav OIS fts S @Y

3pA + Y%V 3B+ 24 (3.113)

(3.111)

o' tai®dgtc odArs
! AM = ! aM, :LAMB :iAM: (3.114)

— vA — 1’1. E "B ‘,:
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Hj S i1 Uizt toudde;

3 i fMgn ldzd SV ds WCqR HdY odY dis figfteod d
a9 LAO S0i 0, OHAY fidsiflse @y T 0+0, if'dzed fjtd * o A Is fiy,
OHtdzs datf o s mENGioy .-

[ gz tdodydzdtz Ha = o €A § Ld3dkz inld dixii? Ctsidis
tehusdag uitgjL \ifiriz tey? SidisatsL dzf

M, :‘%AMA; AM 5 = _‘B AM | Ta inme. (3.115)
u@dds f td3 Hdr Csidis ftadies gy disid® o x| Hdiz
o d Quitz (Cdz b tgumddz L 'éds YOS tamds ! edfgeSd s
dftc cRiSaQIB tyfiydsd v ROBAETE ARG I .
rar  fitsiduiss ik (ofjgHdz  tCodeddr oHfte H O
QR Wy iRl Hid’ S " o oG 8 b dgbn Ly de
%‘]’Jtﬁltﬁ er- Jtdsyjfo B @RI Ytod grzin @HARY HA HjwCtsts etz y @

AF, Aj/[i (MOIIB/TON) |(3‘ 116)
T

qF 0001 O by diizelisy M odHC' iy HAMS tghuddd, M S OIS iy o
g @ 2dz§ @QaIs Bts odRsH] Is L dztsets ' teaddzitz(1) Blaj fiitadjHdrodds
Ho " " o jdfuidzd

JHdZ ¢L dEB'dz! BO| dpdn RAERIGafiEC desjc Qizdits BQIRE)
ly-dmies’ digs o wifie o jdsfy © fidAf'dz! Cdpjidn T (YJtqlotigidez)
odL dpjiisetsty @diz I tiHidde dzso'Has jdett ftadtgi@to O daoddr] ¢
HES”” o0 HiS € dz QIS

MA1O_ MA= - M, _ FAlO_ FA= - F,
i3 1 F F (3.117)

dldAl"dz Crdpjtd) © ojdeud ¢ BjL taaditdz WCOdES] j LdEdzte@s fff o'H
OHS1, A KES| oted @ I8 2%.

X =

4,0

MA:MA]O(]_XA) qH E4:E4JO(]_XA) (3.118)
dMA:—MA]O/dXA uu dE4:—E4]0/dXA (3.119)
VEStGidD ¢ WS s Ctipjtd) Mo LotdNTiT @2 00| dipO
tSodEn0) dz@iddf oz Ctdpjtdn) M
= MA]() _MA E410_F4
4~ = (3.120)
MA]O FAIO

Hi | o KO F o o'HOG iz HES 2O tgiumd dzd b tdo taO)dR
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fil3h . 1 d Lotddds dZ gAY m o diS|J Ld3dz o@s fff ©'H O HisMy .

[d¢ odte® didy Cdzltshis Hidats teiusddy U s o Eadfidsl Is
o'HAE jddz st YWD 26 sdidg? Hs D dixlg? edid@gisss
te iz

ﬂ M.\‘]O F\']O (% 121)
! MA]O E4IO

hts HBLeoatsdzYW' tslsted 3OIsd

v, v, v,
F.r o __'FAJO Xy = BE4]O __'FAJO Xy :FAIO B}' -——X,
v v v

J i§'dz8d o tdodadzet odHSHTS A'd3 dis GO Y oRvS dg ¢ dzEtis,
oSz g umddz@is '~dR Qo @lzezd Iffif tda @t IS dPf HifED'
dEjte @izetsts s@iisY fiyffiisids]. 1 d fjtetsidudztistts jfiy
% MOJb/T, (3.122)

Hi VT 8" o3]Clei2diEs dgl.

1 to dBiLy jteite eff- ftasyifif: HAY LA Jors Clzjdiadf Gu=d dz
fddcBdis taan o & iz afn G F AOts" delizh afiC iy sl W, e
odtedd] jdPe / dj B dg/cts4

Cc=

- Fl
= (3.123)

COh S8 dftedevasiB gAY O Lddz STy, lasddy b Fi (@S] )

LBJIEcO s ttevdd ftatda2dAls Do AR i jigHds Wis ialeR § dzC fig

(B dis5|dP LA@Bddly dP Cdzypiedf .” | fds dpjdiEifz od DRz
tde @l Cydie |2 EEAD ez 19 f v dshz v ftashs B g2 disy AP
ffctaffislsffty BjLtds ditadzds il - dissls Ldidg ' diz U “Cd? Hidcedz®

teLdg Y oy C'dajedds 8" dix ffflidsd (LO i d o b SL@|jd jdzdz
tg@y’, ldsls tfte gwy = 1) * fE @3 8" d3xB o'HAgMds His oA totsts
=B Whyihidsq

c

Wy -W, Vy -V,
go—as " tam (3.124)
W, v,

Q

10 dpts ~QIGtaitlsy MO ezf tg Q2 ° ydiCls gddis ; “CO
TGl Hle fjtglotgds ¢ ty @ddz ¢, odieyjdz dP Hwotgidey
Cdyjorsts sz . ) o dBjCdiuls o2 Ldidz  frjdgCls et
oqCtaffifsis 19§ ttldsy Heflt jtgjdz] 2088 fjdgClsfoctishi (i
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Lo, Lar,
05 =—% - (3.125)
-—dM, -—dF,

vy vy

0 Wsty GEYdES fafilgey o datz FAEIgjai |9 digjddizes ¢
frydgSlsfoddist A

%(MB M) T(MB M) %(FB ~Fy )
®, = B] _ B] — B] (3.126)
——(Mﬂ1 _MAIO) TMAJOXA — o0&y

, , , A
V4 4 V4

1

wizjtd@iza® fjdgClcfoddis dg dfP tda dg HAO Ld3de ‘Isfiy o'H O HES
1, @ disij o di@Pt Wiz %. [ ' ‘dzjpte@izé 19O HAW jigjdz\@izeiss
fydgClcfo dzivdigf dgO d3fuj L ‘oLt
X4
@, =XLA ;[(deXA (3.127)

{ fesdefo iy fydgCisfedisfis * Iy, " SotwiP o Gz dft j ~'didz
{f jtgjlotigiday tgi@idiEz o \jdztod? 108’ dg ftdsils]. | Oo'Hd3dz o'H =385
odn’ HIB {f jtgjlotigidiz fifided GzotdXol eldddy] tovddzd® Ly ik’ W
' HeddCd, task'dgdztlz’ IS ‘dz j. cSh st @y &  olddla ujtgiL d ,lds
odn' HA® fjtgjls wigjdiz fioftdoddzlz BH] HitCodzre@s] A (1 T d). vty
9 e gz 19 1R QS W C o  rHA® LGQED) jdz frtdoddiz
ojdfyd @¥Os tedL @D &y LOW talddlis mpa (11 d). uOdAgh IS, adldeds tz
CRIW ' dis o fftdoddy Zo@s &l =] dz ¥R d@1ldliz cddots fidsiy

3.2.6 wmj@ dz o' ddudz tejO Gday

1 o d'gjdatts tglabiaKe fuasyfiy i  ojddSoR LA Tl
i3 q Is Bss Har tglatad o jdisty, fddeBdg teh jory HAW jigidzPar-
tdodgdz " odHCHHE tgi@& H'H s Attss His ¢ dzjjots tiig@le figffdsjdzd A j
téh jor® BlHj téLdEds HAY Sty dissts Iafflz 5o wpEe tg) @idde. AR tgj@ldds
09 fp2 oo led o | odh Zisfy o Crkyje L
HeY jigical Qizes|  'otiadacs| " oSl @AY KO Igydel QY
1 Qffte fish j yj HEMEOIs iy HA "HjQizdg- =’ d3uid- tgjGldce. Uitz 1dc df o
tgiFldtdo, WC' Chpi ‘Cto@iz dOY" D' Bt df b4l tg) @y 2dis dg: tsiddz
Lde = fjtdsduis H, OHeO'd * T BjLY jtgite éis H'' (‘Hj @dEts odlaffifCaiety
[<Off todiss =" oQiry).
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3.2.6.1 wjQiz dzq 1§ jtd iy oGO Go

{ JCBlets o' HIdLAR' IS Y o' Hitids ts ¥¢ @i dEOCIZipaR? (s 3" diz
(dC/dV = 0), h ' ey dads tc f Ofg'? " disidifoda  §itgicsh iz,
00jHj HES (i 2dis Isjds te IRraf ftsts" diz (dT/dV = 0).

Mo [mons] t dezdzsS T 18@R ] B3OHjQzdE G s
¢ = {f jte o, 626 1O Btad

[ 80 SO 'Hj @dsE s

ST Gawe  fape o sdmowy
= R §HEQY tiy LOQIED) jdrz bR Cuiflidzls
- = o d Ais fi3h .

nd’ X [I§dC] CdOe 190 Szt @ AR

Clyftdgdiso o o Alis fifm3h * Ld3de® ISy o
Qe Isdz8d @), 145 LO BiLE dgudlis AR iyt A tdde J@R d3ts
téodude dEjtd ReEtsBQiRikY

dM, = rvdU (3.128)

wizjgtdo@izizo dgy & 9'H 0 His Utfts do¥dz ¢ dz8tdis tgius o dzo'H Mo
Hs M ftafotsidls His
M,
" dM;
jdr T= j T (3.129)

M.
Ui

Aj tcodydey fftadjHddoj HdY Ctojdists Ctofifts gidlsO titdfies
M dls &Y', ftc dy =iz Hd? t6h jdziiz ' disice@i® fudcedis ' HiIfEDd & o
detts W idgs i = fki, Ci, T) IDodLdE & 1) ¢ dzCfils * Czidigady  UjtgiL
tsidiz fjtgjcidatiz 1 d¥ fjtctsihpzg QAo QO Y2 dadts” o fihiis? dzgf
(Bts L djt Qpipd3d Ld3d@AF], WCqd3f disidP LdgRldmA]), M tsftajotsidls ! His
‘d ttsadHiztd ockuday

i,0

= | — (3.130)
Coon

Yy Giigh | tdstddz G QA0 RA@ it 15 § ® d Cuitksizidg Qdiz ¢ ,
HdZWCtsﬂsrA—| 3ar, h sttafotsidls HES

C . Cy A X,

v,
c Ty C, A
y 4,0 4,

Hj Iral T @efiil? Itz odtad M odHCts @y tijusd o2 .
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1 to e jolztiZ disj cteiD (e Bois © Bitobo@s] LA O oS ddiz
Hal tgjuddzh tsodlde@ @ Is fry, Of de fHd IxfF, M st & 19 fiy.

1 jiétdutz o dLQedu® eqCaffiigslr 15 HA¥ edevjdzezS dils 6
©HS BAdER fdsyjfife IO od HE® il A QR .[ B" d3 tg@y2 e dfyf
LAY O &y fife2dzds © HOY fdilp H Mg tdodeday tg@idted 'Hj @ tz
fitetdudis H, W6 LA §u@ odttafidols 19 o Ctazyjdigad2dR Witals. stxlzd
f'Hilgd § o datxs I @Qztzd o dAc HAY " afHCtHs dgLottaddztstgj@y 'L
Cdglafudzds toodadzes GO 42 fto idsts Iof © ftc dftdiHjdrs Hisilz Hjdz
LOE® g 2dR Isidyf jtaAd, Sz fiifigizls M odHCHE disy dPo dgfiie] LO
LAEY ‘digj @) daafd®d d3ts

c, . C ]
A dC, 1 & dc,
r=- [ M=~ : (3.132)
ol Fach crc

COh SigAY Kb SaDif L0, OHdaR tg Qdzlo Hist2, d
il 2z Sty diste@j s vf LAERSH 1y Iz 0z s (D el Slz @Bts tgi Gy o
dimirtod? (HEOHES, s 2 f'HdgdQzdsiz ofe@ LA ®lsfy df hj
f jtgicBcE®u ' tdodudzeiftaf2d3d odH

C
1 4 dc,

i,
U o BB o OdH’ HotE tg@gdzls, oqlafiftmly Is  dgjlds
‘Lt oQizélA JCHY jtafdgdis ojHiY @S L dBdzl Sts dgid ’, Oftdsds'di 8
fifjtxtSd. | y§ tois 6% (ffjorttiarod? (o s fjizy, " dP
40 e ") 7 Clzjdzlg Wiedls wlztslg Laidy ‘I iy ' dgsyj Bl o gligjde Iz
L @yjdzeA st " odHCS
1y | = ke, ClAC) = KO (3.134)

L tgiLErIE MO ftafHds deefftf jigiHdR 'digica@zdzd odte@. I Isd3
3l Ll oQ@iziz it BAMEs yfir f, CEd3 sHs 2E sdis| dp s
o fuaffigoio@f d§ L@H]. v@ish | edou@ Is ! ftdsy fL  fitcedudrds]
Ctolzy it wolg( tgj@gjdise ,Cxlzde f'H' digicd@zdistiz odid@’ LdERsvs Y He'
@ B'dz M jfitcididezg (by, Ho...). [ d¥ ©" jddz ‘diic@O | LdByides
9 Op® I8 \itgjL tHdzlAf jtgidideiz L o 6dtc GisRlzues tdodydztzdikitd s
BQ@igMAR ftc ¢/ = const

c,=C —L(C -C ) (3.135)
v v,0 VA AJO 4/ -t

(3.133)

h O
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Ca dc,

1
i
s € =1 Cs - |

A

(3.136)

[ d¥ odLd@yjdez n ' k ftdwtsvs ey jtafdzidzls af ‘Lt g is 6
lgBlds Ld3dz® 19 LdByidzdz 6y © Y. 10 tidc  @liEd3d HQIADZ d B 19
C'dilafpiz Ctafo O B fijtds  Ctajodn ttc didLdem Ld@yjdear dy s ) QLM O
LI =FcQID o tBidBY H G- L d3jlds  safdiidy ‘ Hddiss sEl5jd3ds s
tcodwdes. 1 ta2daids odich @ bt j dEdjHjdz ‘dzlRs @lzdf fig i jtgjHdEtsts
L @y jddz fteHC'e Gy . wisd U@kl LG IS st 6, o dhdz Is
‘digjcta@lz OIS A3 jigjo'tav |9 st o'HYft' aiiFe  jCfif jtafdzidzls uE R d3jlasH
tBidsCd dAJA I8 ‘djcd@izdzdz. t " jdztz ‘dzfsd@ts HdY  B'dzh s
ftaHC'e dBjHjdz o fifjy d@ddr H'HCdR  IIBdfy- . 1 B3 déds'dz! "
L to iz y dadfigptsy fitgjotdd °  dgldst dagQ@afi@f’  (fftevdss BoCaip)
C ddls o~ Stajod= Iz odL @gjdg- Stod B0 - WCR2 Hotl' o' LAAzds
o d Qs o' Hf t'HAAE tdadyds .

3.26.21 j fitgjtc o ftgiXldte’ jak dissise ¢ffif Qlzttz
@R g@ldte * oddeitnd dpdf GiStls BjLY jtgjte dis H'E vfn GfQdse
odls tf@HY, o WCdr gAY GdiFP tdlOls fiy oLHy o) (el ood IO
5 fo firedz Qaf. vdis ©' 1ARUEE IS g Alds BYfi#dO o ki M s
$ts ydz jogdgidis tEj2dis dinf o H@YEN Yt jghudisi iz jigiteL’ RO Ady
oLHY tof) etz | tSidElety ddRdes hedn Wis® w@R yds
o ddf \Ols W fiRzdin@ipy il den @t O B fils d2Q] IOHGY k1" 2dzwed hQ
L wCdr tfisdefo tfilds Iseds * Lottdds jlz@tstdLixirdg {f jtgidsh LoQ@idy oLHts §
) fue v i iRk

- G wstsd kwists fed

/ / feffs2dg = o ud) " edHStdis,

F ' T e x,  TEED fEEdE S fdh KO
sl B qydegral,  oijde jddgds
[Mome | | | tgEY2dis oSy LdEk Esfiy o
Xal [ Xt dX, tg Gt 'H QidEts  odls iz

F. F,+dF, HAB R YWy O Swzyjdad’

Gagdze *  ldifjediad o

Pucynok 20 — Cxema Gesmepep- Stojdixiyz fffjtghudistyz § J toj to' L °
BHOTO peakTopa ifealbHoro BurHc- L Odzdh O8 Is! mw ff sfMis' 2 da
KAHHA 9dfOHCE Ctdeyj delstcOY’
dzd  j f s Hiso ) ' dg (o}
HE b M EEs HAW jtgidz| d2dg tcodmdrr d¥djte dRdEs BQIANAR HO
=80 i3V o tsid daf Iz

dF =rdv (3.137)
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wizEda@izids s Jdxiyz =“diz V, G=izd CdzCfie  tghus edg
Ld3dzs “ Wsp'H Fi,o HBF, tdafd? o35

; E
IjdV:V: j a5 (3.138)
0

Fio "
A§ tcodadey fiftedjHddoj Ha¥ s Ctel3faigdise Qg \OB) j LOofy
odCttaffifol IS Hor o d OupttsetsteQydiatz ¢.

£, F, Yy
V= j s _ j _9E :ij—dXA (3.139)
F Ty  F Var Ty 7]
A]O A]O
@& s
XA
ro_ j X 4 (3.140)
F,o 3 "’A‘

1 jdeufd® FaoV 0001 Ol fiy § ] di3 dzO o O dzlst@itatztin’ &3

tgused tdz¢ (ufftiztsdixlg? o tsif daff Oz dB tsid def yt8" dip).
BjLY jtgitc disH'8 - QLIS o got34 1 HIHOED 5

" @ .
Y—(bGtsm oPp TP

A8 ojddufdiz dRde® Is ’ fftafojHjd =" d3li h edH C i (B" d3
odn Hdis 3" *, ftadojHjdy 2Hts Ififlz 1O I3t do tgldds, * W G2
8@ |9 dO widdzdsy Ass w8 diz o 8iq dags YO, S =" dfkh ' H
Gtel O dg Lz * Is Y ' W, = W= congt, lds

vi-r =z, (3.142)

e
Hj Ui il \Gntg) @ (uanCsiacidy).

1 1GakzdEzed P fizU= U dAde@ I3 odzdsy BRItz 1 d
Glyte gosLAOUIhdn &Y, Hi " afh Gig dP ode@ dP ] dzf y
gy SO Qe Cetaffigol |9 tdoduday

X,
];V]‘. _ 4 dXA maca-dac (% 14%)

FAIO o |l wom
ttc dy =iz We/Fa o IS8t dAde@ 19 oiidzds U@l Sels@idz, = 1§ O dgded
taa ditéo iz
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@ tgElddad, W' RQaFlsitafLiz 19 fiy Witdj jorEd3 ftasy) fno sy
ttc dtfifs2ditiz I & o Gitafifgol® 19 HdY o @iy QW Qdzf tgEY?2,
ety iz GjljtesgjdptisC Az .1 ts 'H @izdis  disijdz déisdgy O I fiy
ladBy fi tg Qdad, o WCom ddR2dD" odH S8 QAL fjtgjoOI © dP H afHS'fifs ¢
HOW "

J 1§'dz8d o A QdFR gy A yIES 9'HBDO idy Ld3dD 8" diz I8
ArfesadUidtafiidolz 19 L@QIzeg tooduday o) ldtdO'H @irdiEtsad Ifcaizs.

CSh s'HilgD] & o datsits tcodpdrty N afHCtds djL wads tz gy’ Ids

6 diugjtalidzd ioc: tdafdd i3ts
‘YA XA
Ve | ygot—|-L a1 ) "'X;f (3.144)
Fio Fio ki 1c, ]?]4]0 o TP

v@dd3 wdEis, ite gHtdfinlz wjdzdate mifie o yir tgGladdd: ftddeBdis
Ld3dz & fdiasizi dEd O dzls O 3 jteddgiattizodL @ Is 4 &t Hdz fiidAf jdz
Ctipjtdy , oL@tz tSidg L tsidgds i jtgjHdaR tdodudeyds | tfiglz wjdztz o
Xdn Al HEfgls M@ ds iz Hojdzds o Eaffigolas]
BAOW O tadg? jCfff jtafdzids [ BtdBCO 4 d @i tojLiizlAse dzjtdatzdgd3
d3lds1tiz @iz ty G jt sidudzds s &3 t6h jddy ‘dzlstd@be I8ty dédjHidz
9 H'HCtDJR ISBdH WF , Hj k2 CoGitdds d2 Hi S denQ@lz tdo ddey Hd¥
dodg @LQy .’ Shets € dgls Tz tdodudedy odvedy Is fiy B'dz! i @EMdEds] H¥
'dzlgs @zt dzjlasil; Idsodtaffigolr s HAW jtejda] @zdz d3jldsHd.

[ e A O o N

- HO jtgjdz] d2dz fiftitsd tstas § jChyjtafdgdisz, ftdjHjdidts o
‘Azl R tgj Rty

HiSTgiHy jodE ftdsyjfie o HAY jtgidz{@lzogr Bts BjLG @ HdzlsBz

G Elaa®, Hj Szl Mg @dzls LfMd3dDL thzd ddy dz o =" d3, dz o
@, @Btsy \ L by A dz€d dgLdBulz M sdzds oS dPLdgRl @5 ff

{ ELatjas it 2 dgltsi, € b Etmfoats v B G2 J S
Ctafo' dy T U(Hd? tgldted fjtdtidudis H' ) @Bs vy T VIFa, ( atgGladtg
H @iz tds o ISifietr) ftc dtoLden fsudted nialds 6 Ids f tsdgn disydP
odidBls d N odHCE @AY h df o5 ' digts W  uffnidess
HAf jtgjda(® eQidzY O fte d dgojdgCd L3dE: YQuAldco T o'HAE jdrbads
C'daljods €L dazy
dC N 4C, dX 4X ,

= "'4‘:

de At : d(V/J%{JO)QA{V/é]O)

(3.145)

";4|:

1 5@z @ @i Wr H@zE wH2fmlE ‘Isfiy LO dis@ad] Wwdedzd
Wis gy tedudz , Hdr Obo d iRt daOEfCyY Oy jtaidgds
{ 4o @O ftovdd (Iglra] 7 1gCa) o MCO dO ) el o'HELEE, N 1S
O'H'HO Ld@Yjddz® Igks, O tg SHO deErddzkzi na ( ‘edadzdz dP eodH
Igira] =1gka + nlgCa).



124

[ R dg§lsi Bd hoHi'HO  tg@leds b fodis SLdh bQizdz

figHifddy & Wi s ° faddsgdisyfidlomy? dz  Hiig@iseCd Hde
QA QR g &Y ?

3.26.31 j fjtgite o fetgjChladctto ¢ BA3h Iz o @iz

{ jChladts o' HISLA IS fiy I M 5 tgjO 20D dFP o dzta3 ' disjciagfodis
fitgash Zisfy, © Esa] ° W@pdsls ° oHids W ced” dals
Ctactzjpisted 2 * l5jcf jtaiAc offts t=" diz (dC/dV = 0, dT/dV = 0), His ldstsy tts o
etttz tgj cickiz Stz jptted| " ISjc fteddAcO s 2dz ' 2y . L ISty
Qs Czjdiad] Wuoddd ¢ 2 o d'Hi2 filmkh * we, <3 Is Is Y@ HsQUjtg)L
tdaojHjddE  ojdfStsiz =' df & Yy2ds df) Hs ejdduldd e, h s
Hedodzd sts Czjdise®] I fighh |, WO odhsid ks L g @ldddd Qg
W tBdde'fils g Gaddd dEMO  diS) dp'fils  fte i i@~ 3Gk
temtda] fr) €] tdodudry KA tes BQBEYE o dsiy QA BjL
2 s edy tgidz\Pds W ts te di3d

Fi - Filo = riV (3146)
Fio | 60

oy

Pucynok 21 — Cxema Ge3niepepBHOTO
PEaKTopa IOBHOIO 3MINTYBaHHI

v od P fiz adLdByidiEss tgQjdisz ¢ AP dIs Fai Fao = -FacgXa, N 5

ffte d adis His
v,
FAIO 7]

U@ tG@lade d ARG I8 N j BjLE @ “dis degld dB o'Hdidz o'H
‘dgic @2 diz tgi@lddde e s H O BjLYjtgite disdts  HRjpeisds
od tifQiztlz Hj Cofzljdie® O afHltie Q&Y fitgddeads] e
Gllsite g s AT g g By 2

Voo V _7 C{]O -C

- C, == Ep—
F{IO 40 w, ! ' ‘]'A‘

| Qoo diftshii2dz8 Stzjaedy? f tof iz 8" diz BjLe @ “dzls Bzq
G @Eletdo, HY dEn diS| dp  d Q@ " odi T8 A BiL ¢ @' digts

(3.147)

(3.148)
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HAW jtgjdzy 00O dz"uf o'HdiE jdrg C'dzjjod- teLdrfy . vAdd3 wf 3 dis| dipj
odCaffisidy d@djHjde~ tQid | LGQzoE- tCo ddz IBdn A QdIs, CHdd
LHGs U jtgjlttadls) WitsodHiz

FA (0] 'XA -
lV =4C,0°X, (3.149)

lry =

e ftiis? ddztss' d5 W =W,

V. L
|;14\:—A-u-((3—(310) (3.149)
Vp

4@z HEgl Hider M EHO iy L oQc 0@z tfitc d fifis2d2
I3 fjtadiae  ftafpjHjds B dgis  NodHCeie  (u) (W fd ERE
dBd O dzls O Fj M stodn Szjdiay? * fif ‘oo'HAE jdHz"igiGyjdzls.
{ &y uy? ds'tcHAY ~tstds B &Y jtd dgiEz fidotvls (LOH ity 1R
N doiRddn deQafi G- Wis iz, 5 f Sfjtd toifz dglasiz ¢ @ dzd3
h dre tgud d3jlast3dE? ggizh <[Co0 tadse.

] A dR lgrdsis CLEgdy s fiy 2 B'dz! hn@didz ftdsyjfiy.
[ Jl481dCO R HElz pidz o GEldta®: 6Ldz§ 19 o Qiflis d tds drdiEAg(d3
daai] Qi j, @ HiCdzf0 fifdidd O vtz HdY t6h jdziiz [XdR ftdsyifie
tejCttdalz 18 o Efaffidina] ftdstadiz] Burffigl Q@S IgndAd.

vy adejHidz Codadzdtaf WLl Is 'S dglafudz §ACARlds dgi@  (ki, n,
E) * fadaflds dftdsyjfiz (t o, Cio T) L 2t tejLialdd@igf (P, C, Xa). 16 g
o'HERIz Cdjlafudistiz tdodeddz tgiEY’ Lwodr'Isfiy dis) dp'fi  eodstidz
QR4 o ftdsyjfriz I0AF 40t @Rl tgj & .

s tolisdalr dz L @ls oz

1.2z sadoO € dgls &>
)2.9(;&“ ojdedd fryliy 3 C'dzC'flls ~OFgjtafigCs = d3vdlis

3.2 GIEj " odi T B tG@Y 2

4 . W Ldudzd fiyoinCtdisats] N odHCtHs 5 diudis g @&y ?

5.2 BE) e &5 &Y ?

6 . Cd@deO s fy tdodudzetAEr(t)?

7 . SO datrH 0 Cdgls Uilg e tzdA & dis gAY ?

8.2 t5o' B2 LAY dAs teadudzdta) tgjdddn O ?

9.2 Sl jdjted Wiy ftdsyjfig?

10. s Bz tigiecO s fiy Lotddds @igjRY  Widrsss HavHCR?

11. 2z ts* tofighspotEl Stafigjtd” d3 WOqR HEL &l o0y Qaf Hidfigiy Qi
R digte @ e EsyEeHCE? _

12. ¢S ojdeugfdy H v 19 tf R disitd 2R BQIRLE S dis

W Q9
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GEY 2

13. ¢S 'Hj @z 5 diu o CRlads haSHafiiDlr 15 Ha didsjtd Qlzss
il ~" dSplisats e ) fri?

4 W v dsov ¢f wr vy w rrosrtd e d-
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s wryw uvd qrurtdadnw troshwwy fen J1 4]
{1 Qw1 erru1d

4.1 | t=i¥s @l Gs @Hs o d2giO 'y’

| RS ARz be®) @ I8 fiy (g @Y , h so'HEG I8 fiy o &' o Bz’ YA, k2
of P B CEBEEGAME gAY b ki 3 B d LAk ms
sy g2 SOt Qe .

ufiy € dgls e tcedadzitz M s Blalzd dBdj jdz dO f'HIED' fiafdzdylz
0y iRt Clzjdie®|?,  disids  BHaf  eCuaffiEdfz o
fitgilotts oQlzdz C'djgls ER todwds A2 ddets (AL L
e Qi e Qlz! tcts BQIRE) Hryffisids]|

4111 jgjlote o O dzd@dglafden tcod¥ dz L ATz 9 O dzdz did
W a3 fiisO datiz) Gsjdis o
1@ j, o todudean dgCA@MThER GO Y2 Stoizipisedy itz
wdA@zdo Colitdds d2dHiz Gt ,d@tafCdeM [A], ' HStgifgle & \d Isj, M 5 HAID
H's 1O Szt Wi@ipy of Is IScz€d 182 okl tgjQjdir, o' EBd) jdP o
CoO Wisign Hz| Sk . | i df BWCH GHEdodzd 2uts @Ech?
Cfzydise®y’, ) Qzld fte dHotigidaz ftasiy df: Sy jdhje tg@jdis LHAgdz
ds( o fioffljcd tdLdz Wis tigf, * IScz€d f° fmiol @iy Ctwizyjdised? HAn
Widalz HO " firifte Xtizypistad s tojQjdisz, Wolz o B Is ‘o tgjLixirlsds
@@l fswe? fim 8 fios ¢ diill fids J) iy s@Edds \Wdss, Qi@tichip
Qe ciste W te Qiyjclislz HidtS ol

u, = E[A] 1)

{ L atrdidisHEOYtafSdD 6, ' tod 1§ Is L\ ttsadfipiEnlz
) o @M 1T o'HeeOIs iy @Yty Camtimty Cofigieds ¥' Qidms

RCOOH + R,NH ¥ RCONR, + H,0, (4.2)

wCOM € dglafug o vy
r = KRCOOH][R,NH], (4.3)
o WOty ftaffidats Clzydised| tgQjdise ISdz€d b o'dzelsiyz ldslds dg
L SLQIEHZ o di W ) ISd5 fic pLOMESH Coffpis] L @BdEB s Be ' I8 fi) iydz!
WCOY jtgjotsid IsLd@ iz ] g Gjdise Zagdz  j@2de? filgtz

RCOOH + R;NH«%- RCOO N*H,R, (4.4)
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| Qs ' tdods @ @@tz Ctobmjdsed]  Cofinirs] 1O
Q@RdizBlziAS HtGodz @S o

Creoon = [RCOOH]+[RCOO™N"H,R, |=
(4.5)
=[RCOOH]+K[RCOOH][R,NH]

Ci oz =[R,NH]+[RCOO™N*H R, |=[R,NH]+ K[RCOOH|R,NH]  (4.6)

1@Qztg th jdedr ' fffigids] tdodrdz H © fr)@dhdg? odic@,
WCoR2 fiftc B2 19 fry LOR® ¢ § dixiz! sy 00" HAE jdztiagiGxjdiso, Sz

i —1+4[1+4KCp,. _]+\/]+4][_<CR NH
[RCOOH]=[R,NH]= RCOOH_ = (4.7)
’ 2K 2K

} ol f HiED dde o @ig- LaBuidz Sizyptisd? Zodn' dg ¢ dglshudg
oduddy, 5 s to O ' 3t

r = k[RCOOH] = [R,NH] 1{'1' ]'“‘(f"‘““”} % f;.qz};('m,,,wf/f

2K

1 to chjddCdR Ciis@izistéoctimn @ QBT R Stizyfsted thj@dise
dis| dPLAZRIEmA] 010 §'H Ctgjdgds 1 e

- 41]; VR Crcoon ~ 1] (4.8)

CShts S| dp ts LdgRldm@x 010 o iRz ode@’

fecodads L lastddarfdfd d3ts
RCOOH >
k . k k
7= 4K2 =4KC RCOOH — E( RCOOH — E( R_;NH (49)

@3\ te g @yw, WO L@ dis C'djls €6 BB B'ciiiChoratsy |
f jtgjlottafddy o tGAEYE it s f Stew H GGttty SRS
h odHCtsis, WCO tBjWdQidE ftc fida 2dD Cdiiaizls tods & d ftasiy dis
@ detdgjdziaijly QRdEHAEISCERY j@iz ddy te | O cdifdzls ©

ltedd 2 i @y wHosgddy Ui ' 8 densl dizy dists
HjCHIS tipQigh &t @\ Oz
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RCHOH-CH,CI + HO® — RH(\?;:H; + H,0 + CI, (4.10)
)

sSIKa TIPOTIKAE Uepe3 TaKi eTeMeHTapHI peaKIii:

RCHOH-CH,CI + H()’<L>R(iH7CH3C1 + H,O (4.11)
_0

A O
{'e tz@O dO fjtd 2 i off@imody ‘Is fiy didyj dsdEtzes
hodn B8 f totsy jeif dIBDQ@D Hdaty RN 5 L o'W’ ded3
& dglafpgdsice tdzetds

R(E)HfCHzClL)RHC\fC/HZ + CI (4.12)
(

r = K[CICH,i CHRO'] 413)
¢ sz Sty cliste®)  dizet] 107 et Htarfcliz Hitdodty 1S -
Cop- = [HO] + [CICH-CHROT, (4.14)
Cxr = [RCHOH-CH,C1] + [CICH,~CHRO ] (4.15)

COh s mHddz Lt @dzls, d@ftafSdd H R i Hta) oz LS ISy 2
4 egh Sizo' HaEls Hidzsts 000 O1S fiy frif e jHddots  tdodzs

Cyr ~ [RCHOH-CH,CT] (4.16)
Tom
, o , CICH , ~CHRO ™| [ .. o
c__ :[Ho-]+[<'/(H,—(HR0—]:[ 2 L[('J(H,—('HRO ]
HO < KC o 2
KC. Cy
lcicr , - crro |- —o = 4.17)
’ 1+ KC 7
C Cy
Y e — (4.18)
1+KC o

Ld@fgdzdgty sum fcodads L 010, P ts ftal 4dls ! HES o trdzez HidsHts

ftteHSlz 1 to d ojddC2  Ciffizls téodis @ o LdgRldz 4s ! 010 ° ed@iz

wdafdiz I ‘otipdey fjtd steHCl | G ditaxiy dzg LdRyjds Cifizls
tdodis @& detr] fif fAsitdcls iff Hid def 2 fOHES, hMiffigitdcOls 1 i ts
n s tefdiz WO Ld3dy f IS fiy o'H O HESL.
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v@dd3 fdislz, d@d'ls! k o 7 dgCA@Achpds g Eyva
C'dgls Ttz tdodudzetz ol jdz LO HtsHwty QIRHshpzg Ctebjdisay? |
Blzilds fids Is o uRdy o@s fiff * EAFdD ezbols fiff WyjtgjL LdERSY jdzdtzgi Gxjdzle o
HiC dzOR Ctizypita®2dz8 Wk, ftc dy siiz o f tdadgdz Blaj LQigy A
o'H ojddufdd StifiZIs Jod@ d f to sy J Hplrgidely Sy dglhe,
fif'o ;dEd jdez tgQgdzls 1© ‘dzr  WQAldHEs, W T edidA® IS fiy
oddis of fs'dsd v Qgj@jdiso, K& * Q] ftdojHjddy § to sy ) fg kzh 2
dite yj fishil |9 fiy Caidsiudzg tg Qf2, toh) Wzld iy o den Coizyplieaf W
CO Qadtdr dAD " 2sdts ftaffiids dgs Iz tdL g Widald® fildds * oot dd® d@
odH $'djls tissts ‘oticdy.

412 1 otSHEM? O 1Y osfsjtpss CR@G R L idZ ¢
K" s hts o & k'

v lffted Ded P AG aisgidrids (Al fje @Sk 1O Losads t
GEY' ¢ Ko s i) 'Flpd? SEBY @NC Ols O dr' St L Gkt tej @jzls
(eefiadsd), Hldstsy ¥ D! * faa® itaf ARtz BELAEN jdziz:

k k
A+I<A%IAK A+ KA + 7 (4.19)

-1 kg

) o3 Hptgidy 20 diCh) (Bts Elxfod® WIHEQ LO B il Eoivte dats &

QgAY “aLOdH" L Hidas[ofs tg) @dztss v LO diiisixly Kovte o tgGy”
OIS iy L HotdgdznpdsdisigClalz df tdsiildz o tgjqjidaQidadss Ols Odz' L O slz

ds (OB@) +v_ s + JtaHKls 4.20)
s ( OB s + ftasiLls (4.21)

[dr QEE I Cdgls fiER Qi defig?  teedididds dEB'dze
I 0 @ OIS, Sbd it O MY fhe® k& LARh jdatz O HidaO *
Bl Bl 1O g ¢ lasi h odn TS GGy’ Hdods ¢
r = k2[A*][V], 4.22)
Hj ko T i) GSBEAEON afHOE CAabhE gAYy .

stlyjdae)  dlopdas SRS (OB YBS]) L @sis L
b3 ts 0y i@t
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ﬂj{—*]—kj[K][A]—k1[/1*][2]—](3[‘4*][37]—0 (4.23)
BiZIKiNIS
- k[K]A]
e a2
ky [KTA]V]
Tk lZ] k] (425)

cSh s fjtd O gD ' v ftaf HARIEACS, 145 [Z] o tdodwdztzLddCO |,
f jtejlotes # ) © 1. v oY@k diliEHTl Edvtc dis Hidets O H I5) IR
oHBO Iy L [Y]. )G dz Ldidzd Mftiitc® IS fy, Sz it
LAERSs ) iz 0 jddCttz dD e "z O taa\f defldf, N tHE & o giksy
T CizdiEd” 2 o i’ Holz St " odHCE. U Q' QIRAR o gz
YS@' HoOMAE iz od 1P &d.

1) z odnS'fis | fjtgjlotigidey  ftdsty d SOTHdIShz dB Hic &2
fis * OB fjtgedh k2 N adh C Iy 25 & Hads s @s Gz dB od Hdz
g dedigmiss k2lY] >> K7, vyt o Pz ojddufds KlZ k
L @dezflz dis1d® Ldjnldnds d O Sl dgCh dg LHGsidz dEit U@y o
a2 ¢ dzOdi. ¢S ts'di ' Wis tyf Mz tgjusodze’ itz s [K] = CK
[A] = CA, " s ftafotsidfls ‘Hs 1 = KICKCA = kjug. ti@Y "4 fjtd "
ey HACHts COEMA QNS to b tgi@jdiaz fjtd 5 gD, diaiztod? fEHS fts
GAGdzE HidZS i KO dF @k isfy tgued g2 Z. S a0
h g tg @Y’ HEde dzf CifOfs b odHSHE  jdjozdEQats  fidi
Heotdgjdry ftasty dsts SfdiShiz (K1), Sk dieSts LA Is dvSh ts (s dz ],
eafd@tz L S jtajdgdez ¥ jCls odl Gy kj ¥ 0B Stoizypisens
COsRa Axtds Iz u@dd3 uf te3 A jHjdg S'dgls tilg toddar difffls | & fis'
rQuFi§tafiied dgh j fitd & MO sy iy WOsded Is fiy il s .

2) z odH Wi Hidxts g g’ LdBdis d3jdz"Oh afHltdils Lotddds
dis tsifjtgjlotgidey  tdsy dr sCdiSmz 2 odn' di ffliCd, IdBlds
ka[Yj<<k1[Z]. A} wm & L B¢ ax ojdfuf 62 k2[Y] b Ld@EdzdEl
tdodudzz (3), " tftafotsid IsHts
k[KI[AILYV]_ K[ A1V

k. [12] k;Kl[ ]EZ}[ . (4.26)

r=k,

I dhdis P 5o toduddy onsiY OO M odHOE His bS iy
KOd7] hj Sttt tdodm@ difjid 5, h 5 o' HY®D' 1 ErklioQid: LQQkzs
h ogHOHE ftdsyjfilz Hidzts & flgH s 1 1 jigjltgdrads ftasty dis & St dgch k2
o ftasittls] @Y .
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{'e te®dD CzypiEd] WitdsBy dissts C=i3Y G disij Hish eOs]
LdBlE ojduidy | lds QIEMshD SizipfEdd] ¢ Ols O dz' aEspjisc Iz
o diH fifts o ttzy clisa 2

. . [A][K]
o= K1+ (4 = K]+ K= (427)
BIIOKLIA
Cy
(K] =
14K, { } (4.28)

cSh s tgf Qdis] LAEX: B fiy o frn’fr;s;d;; dendgh Cz s tsHis gizéls
ftaf 2], P S[A] 4 Cy, [Z] & C, [Y] & Cy, N SHE & LG G dahiAdg
C'dgls Tl tdo vidziz
CrCaCy K CC.Cy
Q(1+Ki%) O K G (4.29)
1 to iy j AR Crthi@izistéodm@ dz L @gjczElz dis| dP LRl
ojod\gdiE s 1tty, N SHO

7"=k2 1

CiCaCy . Caly
c; e

cSh s fjtd O il ' ttaf HoREY GBS tgiumd G Z * e lddz6s5,
Cizysted WOt t8h il HiSLABYjdze At Idstids d @ 63

r = kK, CCyCy = koyCaCy (4.31)

Stalzd HIdZO g WeihehiCals) \f k& Ld@uistyz d@dd Mz
LAERsS fif tgUddDY, 18sC dglsfulg todedzetmta dsls] dio

7= kyKyCCy = keyCa (4.32)

{ strdds? C'dglshj o'Hft®' ¥ B B@OSL GEY2 L djLddge
tdodO) d¥ CtajdEd|’ “tashy dz§ S Y jfie sy B,
CSh 5 CrifakO tdodm@ dits df s Egjdztizt taxdy dits Sty dgChiz
ojdfCQ Il&s sib, bz La@dzdfl tcodpdrr L Bz G di disy dps 10
o' HiTAHEE tgjumddd Z (Stizdff jte hO A fftaf H@idY) O & e il sdisfis
ojdzCts s d@ideh Clz Atsats( tevpfazz€) tdodedza jigils wie ‘s fiy Iz
CACY CACY

= k,K,C =k 433
" RTY KRG, T K, (4.33)

r=k,K;

(4.30)

CShs Y * taayf dEStsls OB HIdO 'Y ctiiClaials) Ids L
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todudzz (9) LAZCO .} to d joSstzL @gjdezs, 'dB dis) dBLAZldmA] 010
.y

1=k, CCy = koyCy (4.34)

1 @iy, h s o0 y&Rkzod tH B gy WD dzted? ftevHS
i tejGjdaz ¢ fitd 5 i A LU fidstdils 1y s MEBO Wy Lises M s
fiod dfyj CcdCpty Hogdds faxky ds C o dzjf&EE
g adh jorz Cizijdised ¢ o dg ftafl Bidls HisYtafifeidzeagi Ry .

r tdimEzdets€ | @&zj  dg' Mls! hod
tjOCYy"’ 9'H CBdayj deElsteOyY’

1 tducidids] - tdodedz o Hdis N s
h odHS filg Q@  L@Ppdis  oH
- Ctozjdige| " tgjuddd ¢ o'H fjtd twfs

Ca f stow {Chils djLdad® s 4, ftcadadats

L 4, OB 1) HS daztotsts fig o LODHR2 u,). v By dR tsddhis
Ctadzyjdiistef 2 Blad] fftefigjtc cQudfy fishidA{to thyto’dzez™ \f? "fiis" afHltis,
h s'dist 'fdd® IS L HidBdzd3 fHeHCRE tgi XY™, A1 ol® s e ' H dets fd dzd
M sMisjt' O 5! MW &O cEwOW' Sk, ftod Y’ sBk
L dz0n ts'Heftiis Qrifi@izls b odHCs CO@UThls i@ k,, WCO Hddadzs
W jCls o2 Ctiifais, o' didi? dPCtizypisedjs ¢ Ol Odz. L Ol tstelz

4.1.3 J fysdzdtdis C'djls d Ctifi dxC dpiatiss € © Galkz

s dffigids o2 1O thpimdy? CAAtad o ftodR it o'HY'HA 9 Hid3

tsﬁ;ﬁm£ W | L CEbteEiyd, Q@ dP s fied yuRkz ¢ Hiw €
3] .

} tedasiztig dffigie] (wf sigisod ) Qodu@ LABRSS fiy 126G 2d2 d8H

o HiC'dZOEn YWis BT D daxtz 5 (SH) (OB d@z S'); dgHdiis 2t @tis

s HZ (OB My gs g qZ'); O 1By (s teaiy o W
tgj@gjdis e IOtdsiAlSe (@Bts fifftxlizy gef~ "'d3 gl ) stcd3ldsats fifdis s yfdzdgd
disyj oiis'ls didimidsizdz] * (O thispdzds| oddhs o fH'ds]. 1 tc dy =iz
CAats ity sy OB Kdz6d 't @ distz ¢ . (ffjy 4 dad
Coffipirsriis ptEndz? CAAt), O & HdO Y atk] Cofpis KOt ( @Rzt
Coffipids tashyheody XAAt).

1 ts o G KdipkstEty (Aot @ls Qi Sids & gQgdss
HEYEOIS fy  filgHOY® 28t fudsslz OB Hougdzids Sk j&h 2 L
gty 2o@ZdE ¥ k@] CofiniEs | MO L@y H] tESCE I Latddds ti
OL dights hodH Wis 8 vtz LGQ@ZzEO L aH T dalils 6D deiidd]| degd
f jtjlsotsigj debads Als efdg Sz f j&hjo:
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+SH; + +Y (nmoBinbHO) +
————== AH + SH ———= B +SH-
-

+HZ . - +Y (noBinbHO) 435
A—f——= A-HZ [Z=AH +Z] ———=  B+Hz “*39

+HS +Y (NOBUIBHO
A . HS ;— )B+HS

SO dD L ftaxBy dzf Gls gfdzf I (O B BBY j@fo )iGAL HAL
L' fpss  Cul@is h afHCsils, O W jCisfod® CiiAiE0 M ogHCIE Bl
aqLaD Asffy ik :

kep = ko + kyz[HZ] + kgy 3 [SHE ], (4.36)

Hi ko 1 CiEEGHEO hoodHSHE @Y, " & QA QP
taan g dpfdsts, ClaydiEed| Wos s difffls fiy o Ld@yjdztizko (LQ a@ W
g Qs 000)G I8 dzSAAT s ).

O d@ss  disH it iscts SO o disteadudzelz

ke = ko + ky-[27] + ks-[S7], (4.37)

I taB Qigdzg sy @ CizipEa| tELdz§ Wi a3 Coffinids ¢ gt
o (HAE s fiy téodis @) dizd JOUE Va3 'ts A f filzotda tz
[SH]1Z”] [ST1[HZ]

K =7 Ki =75 (4.38)

] el v, M sfidAl'dz vy @y CdfipiEd o HQlHz taa g defClz
Hitd odz¥

o= [SH-” ] (4.39)
Cy
tdafddd  dzsl Coffiptidarisets CAR 2 odfte
kg = ko + (1= )k Cic +akgy, +C (4.40)

v@EdR U e e d @zt Cofpiratis tdpimdiz CAat1 " ¢ dilciuig
tGodaddy o odv BAEESLAR “Cd? o'Hi'HO d3ll|d dEiyz (ALl
teLdy dp¥ s ] Coflids IO © ftafifdsizo eyl tz

L @ iy dmsgqnm_:dms (uf frteds SAAtl o y s B3k
tCodudez LAY dsy df J wldzLk, (k). 10D (idiyiEslas €Ak

feoddly  HAfs| 2t iFdd fyjdzerds d Sofpesanr] U = 1 L todudzelz Ldz§O
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WhidzL kHZ. } tc Q' CfpiEaats fjtgndzs 1O fild & CoffipiiEsizfs
ded'ls  figfozdzdz d CofipiHsaiz] , @ tdafdgadds] o ta@iapzf tdsuf dz@gy ,
fidA{"dz Hofitsy WD L dg 218 iy &' Lt iizetps Gz jpista | Coffiptiss.

[ e B'dr! Myjdzeis Cofipiess o MRz e deCz Ly H] ‘talz
Atz ¢ las kSH2> KHZ. A j Lbrs é2 * LD @ 2 SQaElsite Ctafots L @by clisfie

h odHltsils o'H Ctizipista®  Sdfipidais Q@ Oetdz dP o' ddiz o'H ftevdis
Hd IR Cdfinids M stedAfy ‘tlats @z o tdas @iFdzf tdayd G2 v Q' dg
frodfly 'ts tzs @iER SofipiEs fidAl dz HOfs O Ldzo 2 19 fiy Ute doejHjdes o
fioffiisj iz 1A A3 ddissts @iz, M ts ftaf asidls HES L dg jddy b afHCsis LO
D FH@Q o HYf o' HAZR 2.

{ dffifrctis 23 1 ) Qigyj dis " odHCISS
&Y o'n  CzifEdd|  Cdfpirsts
COt Atz fits qftd? 1O difted? st
ey

HA] el k'l kg Haisty

e foeddSlz d L@ @B o'H  fiaftdsid
Coffpiiad f tsfiglisnd], Ok, “ kT Wiy sy Coffigis] uff thgisod. v LoWLCHz iy
yds ky 0 oaHCElE g @2 0 s (O Bz di ftodz 1 tHiats @igdsd
Sl dwf thtiis @), LQig A8 o'H fiyjdzd - Soffiglids <O iyl © dg¥ 19
odtdd LG distdodeday 4 {ihigiHO

nga = IgGa + UgKa (441)
Igkp = 19Gp + bIgKp (4.42)

I jdfufod U ° b oCQkx 15 dP dsigo'fils ' HALS tg @Y HES Ldidz
Cofryidsiiss f tigliEndiss € Ols O oz, ws@ s tdlz b L) H]  jd j 1, Qf
B j 0. v d=Qg ¥ dz§ O &1 A0 ~tdadadzilz o' HO'HO tavdd?, LO
Q) distts SHO dERddz 2GS Ldgh sl U (uf b), O 9o'HdLE {fts =) teiddels
9'H®'HO IgG.

J i§ dz€d o'Hffidsiz HAIZ HA? s O 1D s 9 Iz dgotde- frjtgjHedN G ds y fils
odiaffigsl I3 Ld@yjdzttz = Iz otsidz
frjtgivted "G .

it 24 7 ) @iy ddig
" gl Ay il Jlejdgdiz L
i COmstimpddy] Cdfrid@ik{ o'H 'R ds
! Cofplissclisiiis
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