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I CtdmlsOdddyj MSsd Mtk twazd @.36RR5] S
226 d ydRdsbO€y d@OStsHWIhW  dfands yd
Csdalf StedsOyd (.

[ sdzj Cdzw todz j2.25Cdz@PanC tod Mls Odzdzd L 2 & Is fyw
TsteEY Steddy & Mt d osddyge? fftkd il P & dzekiE s
Cdzd f YOO C di3j dzls™ & I dpicts® tc QEOBEME-ant & 5z B tc &30
Slsdatsmdlsjdz dats W jdzdcdz dzr 7 cGtekzf§ HdWj dzd dz
UBtoOL dzg ¥ | Y tsilsslstcd™ H W j dad dze dzd € szt 2t «
slsdzd YO Isfw dztsh iz hisjlsh Is ejtsdz fls o j dzdz' [TD0169 tsdi H o
ftodB dzdL dlIsj dz! dzts , e 3gzf dBCcHdlsimYy HE 4 H e Odz! dz
HdOL Oyd¢< dzstf j dzls Odztso ' dzd 9oy226 dfO d3@[9a 2.6 j dz
o Sydzj dzj fifzdfz" J ded dedz'magipdzd dzdz” H d O, By d ¢ dzsG §
WicOc d&3j dzls’ ff tedWoliftalRi®d Usd & € € te j  dzO, Hd! HisC
Mtsydzj dzj dzdz" di3d f dzd d&3d B J dzL sdzt dz" di3d C-ts dz
LW dteO tcO22j28d 3BB2ZH( edm. 2.5, 2. 6)

I CtodflsOdzdzd yj MS sd3 ftshReSsdede® L dets dzj © I
sOCddz tBtcOL sd3, ¢ wleWdesz ddz Ve Oc &3] dzls s s
sSCOLT 90jlkMY o fodsmlsd Htkets?2 &sdjCbkd
9L OddBBHj2Msad?2 f EyOfmisdj d S Otce s dg@iz' dz
LQ@11)(EX, y,052) =3. 306 (ZPL11) H2 8B B@AX YC( 9 E
052) =3.208(TQ(7) H(®B)flcdotsudl § ©BEkO
Msmsswh jés dL §shdj Hse O j d dsflsd yjls'

25 B) . [ d i3 tedz OfmsydOls: e d teOs
CedmsOdkzezscttONdQ ) MUBEB BHYLLLO( 7RIEH 2-5)
z)=3.410, HLLLO=2.49 ] oLOd®BsH]j2MIse

qdzo jtelmdd H&jtcOR]. [tdjSbd -ostsh st
Lisdid MissfCOdrd d kHjtey do O JSBRO db fi) sdec
0@ BsH j2MisHif2 2.5 o)
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Ctod Mmls Odzdzd yj MCHs2 &)f.0C 50 €

I StwdflsOddd yj fl QRECHCI) lshEE) € idi0 & d&s &
O sdsy j 20 cdkesSts o fodshsd Esdj Sk
Mud s @iSkddedz” -~ oL CIERSHLADHIso B2JZE 866 )
Cll) = 3.[4H((2B2)L)=2. TRP(sdMm. . 2 RE o Phls dzts
B MCtd S foddjtess oG dd yjddw Dhstsd s
Holzdgw -Clicdoizddz s W e Oc dsj dals O dgd , ) Ishp dzdzd g Py
¢ s o5 dzj7%,871T6-17F.

Clsd OctjcOk’ MefMks0sO® 1:1 ©OMY tdkOd:!
Mt OdzdL 2% sy p-pz®0 @ b Bz g2 lso d W d3d 3 H
OeskOdUjMSddid WoOedkj dsOdd, IIOC ¢O¢
f Otc O dzdzj dztsagOdd W PBE d B3 ¢ sdz' yAOBJ O f teiPlid
BiIHE dn yJ 8d6w s d HAHRYE

tdfm. 2.6. stdhsOdddyjmsov Mtk kkzio
Bis dzj § bz dzv te dAZBCHTIdzd f )
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Aj dzd dz'tsdglsiOIsS d [ 1 18s 6B sCtEmE@L Hplshjdhs d
f OtcOdzdzj dz'dalp’ ,sU\jlsls S OOCISjtodets HoY ot
weodzw jIsfqgw  fdzjHflsedj B8 dzOftewy jdzd?2 o st
MsflsOo dzv jIs yis.s2 ) EyAB@d Mis®dzh ©OHJ LT
bEdzj tsSsHO HOY I Istsdzh dqdzgz ©BELOLEZS hij2Mme st
Hjf® dzj oL ddsy dz' 3 SBEOL 50 Odedj § sy dzj S f
f OtOC o 0O d MBLHOY IS Mbkh jike jdedz | 1§ toj
] COdtdzOBRd 3j lsOdzczts o .

Il CtdmsOoddedyjMSs?2 bkfoStsaSj kOGCY,
SBLOLEZshd] fsyd  BHcObeEody jC Htsts!
ez f (HAJ&O MmeowiLd [ik)ll)])l @) Dd2ls 08
ftotslswy j dzdz" § teWHT, EHjttydoe Oj d3" j d fiy¢
oL OddisHj2Misad?. " Bt dzj D @0 @A &3t i F N
skh j Mise dvw s Isw  f twintdjLui]ls oot d® Jighis@iH) 25Nk 0 &

t d@B8.s ted Mis Odzdzd yJ MG PY dzizZAWMEDE U@ d L s dzls O dz! «
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MssfCd, MsOBdddLdelkzjd j LO Myl BdY
By HEtesBgdg W dd &6 6§ ) dustdswEkHol (Caaadrds S
MsfjHds 2 dBsdj Ckd . 1 Ot OdjChasHAGSs & Xitign v
VAAA[) ©Oods : 13438 4 ,3.13 (.2 .26.09)

t d8B9.5 tod Mls Odzdzd ud MG PY dztiz YAz 20§} AOF & O dp'ls ts f
o SHBtSHAZ J MmoaweL (.

RdzsjtejMmjdz Istsls WOCIs, Ylsts o BBKLOL 59 ¢
dme dze ydilsj dz' dets Olstsd3" CdMmdzstetsH O, fnew L
Otdzr SCdMdzstectsHO ot oL OddisHj2Mlseadw i dzj

* *

*

1 s tcjLEzdz sOlsOd3 f totso jaH j dfdz" s tdiAfC jIsC
dmmdzi Hso Odzd 2 By des MH j dZOIs! Mdzi HEzE h dj

td O ydw 33 Hiite s gl jndzd dze dzd ¢ ts d! ez © d3d
ftoslsj COMlp dzjc§ N eisBIc ORE EORRE S ISsO 1 dzj C stotsW
ftedmMsiHddzj dzgdv 5 OtesBOIdyU) MR ¢ s5dz' 1

[BMisdCt€BLN jnodf, L tsBI jJHJdzW s M ] HdW j dzd d
Wi Oc d3j dzite Olipliaf to dz fir(B | | H d dzdbg P B § sy daiaB
StedJ dz2lsOyde fsMmdzj Hdzdrs SO o wWOMe St64 ,
Yylsts HjdzOJjIls BMbEkYHO] A3 fijls taiasCdiy) £ tdzadrsy tafdis ) ¢ £
¢ ©GBicOL yfCGHidCsMtLos ) tOL dzd ydzr d@3d MkB Mistc ©
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tOrYrcRYBY (IsREI J s JLDERM wl JBuul [JJrsvufc
sfrRbe 10 [farflr 1L (fRROLA LB ST OV
[RATVR[LJRsSJ?UL R[] O
1 Odzd Ul dzp S z 208 dMfdzj HEzj di3" 7 Bisdzj € Iz
CtoOkWMatetse HJ dzOjls By dazzmg sa&{tgOL s Od BisH j
Mtsd H d dzj ded 2 fm ¢ Olsd tsdzO d3q h j dztsydz n d34
slsdgj yOdztsfp! tejyjfltster @O tsMdetsa j¢ H
fj dzj € Isd o dzts 3z Csdif dzj CMstsBteOL ts9 Odzd ©
Odzdw Olsdyd MEddsd ddzd OLRIBOSEH Ul A BN MEt
COsdsdzbizd Mo WL d iy Lisddg o H O dzdzts d3
Codf dzj SMtstsBOL 28 h dj Mo 52 B02@6 28BS A0S & oz
241,244 2502542550 5 wSilsdztsh jdzds ¢ COldtsdzOd3

O i3d3ts dad W fr]ISdZde,q’l-L@G?sdscﬁzﬂztdg) fPw 9 Ols O.

[0
N

Ph-ﬁ—EPh 0
&o oi

2.25 n—O 2 26 n=1; 2. 23 n=2; 2.27 n=3; 2 28 n=4

JL
Lo y Loy
2.30 n=1; 2.41 n=2, X,Y=H;
2.44 n=1, X=Br, Y=H; 2.50 n=1, X,Y=CI; 2.54 n=1, X,Y=F;
2.55 n=2 X,Y=F
3.1 Stsli3ff dzj C MY Bzis PL § & GGrgzziz A dzdidfl 1§
COddzOdBBd N j dzsyder » BB sOdzdzso d O d3dits dzd v
311 s Oyd mMlse j dzdzOW syJ dz¢ O J 2 S dstifrols e Cobisth
Bedzj CEdzwtcdzr = S dzdtf m f tsh {5 Kztety tz] 8zd k] © @iEz@
O d3d3ts dzd W
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[Mdeser 9 Ow M+ dzO d dzlsj dzid o dzts Hitpfd CHlsfeCOo, G
EmisOdztse d Is SlsdE gy destiglss MmopwiLr o Oded W
Bsdzj Sdz AsLwWjo 5 Glsdsh jdds ¢ tOL dd
dmf sdz! L se Odzlmw t©Odzj J HE&ZW By dzgfd MmowrL
B IsOdzdzse 5 Slsdetsh jded® ¢ "M duess si3kz - dzOB
LW dtd76], z0ted Ols dzr J77]4 W detedf ) 9§ o @ESHz[

b dOdzdL 2 § sHo j ek dad HBBloGisMmiseo zs h j
Cdzd §2P3 d 225228 S tcOlstsdy 1 d3jdls OMdzO € 9 d o Ok
dzd IstctsB j dzL d dzts o s3f). M Jclsj ( IsOB dz.

1 0 wHfp SOudfmboed §todBi-WQ ¢ ¥ ®d & jsHigyo
Bsdzj ¢ &z dgvd(dfRfgE M ¢ dC tcOls mdzdBdz@tsted J dzL d dzts o ts
#O@3r i3 ddzelsj dzmdoedg" d3 §fdS&tsd3 L O dmEdzs uJ
Mstslse jsisazs h d2 sH df NBJE-901 Elzts d3if dzF DOfis @ ts fig
1: 1. s OS gy & steRiOMfj teddfifz s B &) BtcWiH dzts G ts
f sdzse d dedets Y +BAFH&2, d (¢, tslsojyos h d:s
Rsdzy ¢ &z dzv te dzts 2 Cdzd f M , 2 COldtsdzts o
[[ + Ra+Pi]"'=1152.

[ Oy JedafOdzd udd dLB' 5SSO afsd S0 MAgzlaE
My JSlstcOn dzOd B dztlzglzy f d &zls gizdzfydo dzw j Ismpw f d €
SHdEL OWHAdsRz dodkz C(tsifdj $hHo22588IEQe
Slso j yOs h d2 HolkAL OteW H dztR.85E2NAl tsdg® mixiz€ W@ | I
i3d dzts te dzts 2 d dzls j dzfyd o dzts fyls 4 dzd h - fted d
Btsdzj € & dzv tf dptR26 BB L Sl OUAfdts S B dzj S MO
sSOCYj btd ¢t HEZY fdSLOlO dOlstedw d j ¢
bojdzdyd dzdj d3 Stsdzyd dzlstcOydd S tcOIsO dzOIst
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t dBLlf Offff § SFBBY (M a3 Md226Mzdff d? e Ol s dzOlste d
dzd stetsB j dzL if fztb B II5 §

[ BtcOL sO®dAf{dz] C Mseo MsMis©a © 1: 2 o L O
Cdzd 8 d 228 ssdzr €5 fftocd dLB' ISZ23 HHfdfC tc BIOO®
Cd3f dzf CMtse gy de "OjIlsw M ke j dzd ugakdj o
SOC 2 L Oo d fdsdgts fislsld] € dzj dbits tdlsdrdistsih dgfig o dzts mls § 2
MtczC BB dzf » S td3f dzj S Mdzr = YyOMlsdy ¢ to
[177i 182], Bs Y dats LOC dz6 ydis: , Yt § Cds tc Ot d
1 CMYf Jtedd3d dzls©O dzOdB tsdzj 4 MlsOB d dz! dz@ o3 v
1 sdzlz yj dzdzr | Mtstsigdes dzisdgdsyy 2 d qzlidlj dz[ M+ Me ] @ |
Isj dzH j dzydd MmJj dzj Slsdoe detsfmisd d fRe23225228 h | -
s Glsdsh jdzds € §dCteOIsOd3 h j dzsydz' = 34 IsC
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v OB d&ZzZdyoO 3
| Bted3Odzd L 59 Odzdz" § ddzalsj deld o detsisd F.2B§ tso
2.251228M f d Sde OlsjOdgs ydzr = 34 Is O dzdzts o

[ tedy | Gldsh jddv ¢ ddfhn

1:1 1:3
s Olsd
[M+H]" [M+Me]® [M+2Me]" [M+H]" [M+Me]® [M+2Me]”
Na 0 100 0 0 100 mdzd HT
K 25 75 0 10 90 0
2.25 Rb 42 58 0 16 84 0
Cs 38 62 0 32 68 0
NH4 77 23 0 71 29 0
Na 3 86 11 0 76 24
K 0 100 0 0 100 0
2.26 Rb 0 100 0 100
Cs 6 94 0 100
NH4 21 79 0 7 93 0
Na 6 94 fqdzj HT O 69 31
K 7 93 0 0 87 13
223 Rb 4 96 0 0 93 7
Cs 3 97 0 4 96 fndzj H T
NH4 31 69 0 30 70 0
Na 12 85 3 0 84 16
K 15 84 1 0 87 13
227 Rb 9 90 1 81 13
Cs 7 92 1 3 85 12
NH4 35 65 0 23 68 9
Na 3 97 mdzj HT 86 14
K 6 94 mdzj HT 85 15
2.28 Rb 2 98 fqdzj H' O 92 8
Cs 10 90 fidzj HT 6 82 12

NH4 49 51 0 40 60 0
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Rdzls j deffd o desfyls ' € ts d3tf d2j28drpdedi Z28 fd s CzBls d € dii
NH, LOd3j Isdets  dad 4§ , Ud a3 M COld @i sb Pd
CeRf dzj S Mse MsMisOo © 1 J220dz] o §e® 5 dzls €26 j Is iy
s 5 d3, Yylsts dzOdetsdz hd?2 9oCdzOH © MlsOB ddzdL
fnow L d INDIE, L Ltz fidzts f sdzw tode” 2 d  fgdSleAs 8 ©Js diitcdf ¢z
My dcls Wislss@o dzL OJegtsH j 2 Mise

[ cclfditcs S 5 tOMf tesMistc Odzj detkL &3d dz 17 tff Hf
syjdz¢d 1 WWJjClksdodesMmisd oL OddsHj2Mmlseodw
M MistcOIssdg wWodzw jlsfpw d&jIstsH 1 CMistcOC ydd
ofj cdw’ HI Ists? yd dzd fHtoddzj dzgv e Isfmpw fJCtcOls
HsMIsOlstsydzets ftosMmists d BFM Mistets tsftcj HJ dzW ks
COdsdz0 MY jSClstesW Q&3] Istdd ym®™d d [ ;7
Cdtf dzj SMssBtOL 28 h j2 MY e 2428 i) B.2pi 228 dzj
ftocso sH d dzd RZO thdtseOddd tjLlkzd sOIstse
B sOdzdzse dL otHds?2 WOL'™ o - dsttW stcdds
MtcOo dzj dzd W ) dHJ dglsd ydz' = idztse dw A s
M smtse dzts M ls azts bzt B L. 15C B1T kjdz2.18. S tsdzls to ts
Misjf jded 1 CMlstcOCydd Mmizh jMmlseo dzv dzd dz0 ¢
s tcj HJ dzj ded v sMis Ols tsydats 2 Csdeyd dzlstcOyd d
tcOMmlso tstcj . CCMeOS ydesdzdzze M smise detsmyls
¢co¢ slsdztsh § dzd J CtsdzyJ dzls tc @aAsded y dddj s Gatfdiz®@
nIZzstotsW stedgdzs? WOL ] 6 Wistedikzdzj :

([C,MPi]— [C.MPi])

Ctenens akcTpakuuu (%) = [C.1] X 100%
0

GHJICMPI] T dirBH dz2OVY CBdzyj dzlsteOydvw §dCteOIsc
[C,MPi]T S tsdeyj delstceOydw dSCtcOO dBBj lsOdzdzO o
[CL]TdMa BH dzOW  C tsdzy g dzls tc O yigfvis 2dzdWe@LdgH.© o S
s 0¢ &Odzj CEZdzv tcds 2123 F 222 MtsH j oy Ols ¢
fslsjdzydOdz dz"n = BB MIsO MoawLrr 9 Odzgdw € Olsdtsc
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1 CMsteOC yd sdzdzOW MY smiss detsmlis fn stk Pta ez j
100%. 1 Bdzzyg dedz’ § toj LodEm 8&.Qls 't ffAD] H MIs Oo C
vlsj fjdz | &GEtzicOR dpy  d223d 2.5 L fipzOy d Is § dz
orhj, YddB Hdzv Mtslso jisiipldetdss. h (CRls tB, j daL jtE
Moz HMlseodj d3 SBOL o OdzgdW™W BESdZzj J EMIss22yd
gL d3j dzj dzgd v fgaOB QL Iz dzW to dz22.Z3  Q&Zd f e Isj ¢ J
1 CMstcOCydd §JCtcOIstseo ¢ OWdzd §2i23az ste/lrsdd'H ddf
Yyd L dwhjdevd d2Rdgdej o h OjIs 100 %, Ylsts SH dz
SBteOLso Odzdj dOwWHE M Cif dj ¢ MOd3dn tEpts M
MemMis©Oea ©® 1: 2. [BtOLtoOdzd) BOCdr ¢ ts-Bf dz
MfJSstcOdz detse s 1 ¢ MY jidsdsdgizoalsi@], ¢ O ddd IsOI€ By |
stce Oded yd ME 6 5 -Adfddzlsy jL PS swede dEdesmisd skzls ©
1 01 L EtOdded HsddxiAe g g3f) bz L Mdddz@asdy § d ¢ 6 Ols
dzO Is 1) |
v OB dzd yO
dlsjtfjdzg 1 CMstcOCydd fdCtcOlsse R3PS dz" ~
2.28,2.132.152.17d 2.18 (%)*

g HJdgj|Na K* Rb" Cs NH,"
2.25 10.6 13.7 4.5 145 5.95
2.26 41.6 91.6 85.4 50.1 28.55
2.23 44.2 1425 111.6 |107.8 |77.85
2.27 5.8 59.2 1125 |106.75 |80.75
2.28 19.0 22.9 34.7 49.6 15.00
2.13 17.6 145 10.6 19.2 5.15
2.14 22.0 15.8 12.5 15.2 7.70
2.15 25.3 88.5 53.8 36.8 37.20
2.17 3.75 5.6 1395 |8.7 4.25
2.18 5.25 10.6 20.2 19.9 3.85

*yifmtelz) dzdz’ § L dz2OUj dzd W lStejn L CMtOS yd
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sls Isdf O {X28BIER282dA&2A52.17d2.18

[ s dzj C 2 dzv ted2.23q 228228 ' OC 3 j dzOB dzs H O |
Mo QddgsH j2flsedy M Bd hdq&d ¢ Olsd s dz
MteOo dzj dzd d M &Odzj dz' € dd3 ,§ B seztivts @SOS 6 d
d 223 dz0dBtsdzl h OW Msjtfjded 1 CMsteOCydd s dzer
Mtsj HddRRlzd 228 5dz0 oL 6OMOj s ] @ j &k
BilsOdk&zO d HeMisdcOjl d&OE M dgsds® o ji ki Is oc
1 dm( 112258 112213, S0OS¢ d fdzjHBo Odts
oL OddBBHj2Miso s Is fiff tofftusidigis|dz jdEj Hsdp dimiete®s?®s € d
fisjfdd 1 CMsteOCydd W0OYMNddsnNsy skt ttdd
ftcOCIsdyj,mMSdets deeg®dBtSdzr W OW  flsj f j dz 4 €y
OB dz¥ HOj Isfw ", H @ deOE(dds) € & QW 1 HdEvts BiissdpO i
C sdzfls Odzls RE& i € @y Ede A teOdrdif ided 69 % G is®@ dsq
s dMmOdets Hzgz? Mt€as dBtlzj M1 dzH o d Y j 8 s W dstefty 80)
COdtsdzOd3d N j dzs 88 » EBEO@IZEOY oz T tcql
Hi2Mlsakzjls € OC fpkzderdfadedHYEOO dz' QlzClzj C SlsStets
LSO ydd Bl widw j sy lklsOdS do @da j d
LW dteder &3d yYyds dzOdzd ( Odzls L msdz® G e Ots g t8 @2 R o d
C st dzj S Rizal § MRS ROdzso j esW Isdets, ylsts A SH
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My jClteOd df &5 1 SMfjteddj delssds, Colster 2
LOBjlsdr &7 CSsddujmses Codfdj ey Mmishlsdat
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312 stddyjflse j ddzow syj &z 0 ¢ s dj
Bisdzj Sdzvteder 7 Cdzdf ) dz@ thmdase j H diidjigsdpdz
COddzOdi3d M j dzsydy & o) lsOdzdzseo d O d3dsts dzd

stsdzd o j fiplzs BlstcOY O Is Milsjf jdz@ MmowLr acC
C s dzffls Odzls ' ts fipldnds s@BYE®L £ j ' 7 ddi3d € i dzj ¢ i)

[ 5B Qo9 dzj dzd J Mtsdzj 2 hj dzsydgr n d3j Is O dzdzt
Cdzdf mr fwwdotsHdls € dL d3j dzgj dedw o3 oC o )ddj € Ist
COud Mo j  dfAte[dBBAO § t6j HMiIs Oo dzj dz' dL d3j dad
Bts dzj € & dzV tc dzt226 fSteddd tf HNts B ONMMRI] dzcds s tster j] B G
dmf sdz' L s9 Odz ¢co¢ OQdz0dzd Isd yj M& d?2 sls ¢
bflss2 ydotsflsd Sts&fdjmtse .
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tdmM..RBBRdzj dzd v, dzOB dz¥ HOj ' jtcthe Gdadfw (
Bsdzj € kz dzv toc d2s2Bf CRAIAfE thd H sd3 OB dzad W o d3j IsC
stsdzmis OdzalsT EkEMmists?2 ydoe sfisd ¢ tsdf2axj225) ts o
228 ndstedH OB " Jj &z yddiiiis dzéE s O gzdzws alzd 1§ s
Bts dzv o dz" ~ Slsdesh j dzd 2 o o3h,188) dats dz] todfizfald] «
1 CMf jteddzj dzlsOdz! dz" §| HOdzdz' | tsBtcOB OIsT 8 Odzc
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CoOHOIstso dmfsdz? L v 7 tcsg o @ 3B BHR
fsCOL" 9 O h Ow dL d3j daj dzd J sfisdyj MS¢ 2
dzd e OdzH : € Ols d 5 d2.261 azv { € difd W MixfEAE of ded] H M) OO o L) ¢
ted3dB.s 1j dzd yd dzr zse Oted W 3O ¢ tsdzfmls O dzls z
ftedo jH] dzB3. 9 IsOB dz.

¢ dzOdzdL + S Jtod d3j dzlsOdz! dz" = HOdzdz" =
Cslsf dzj € s o MemMisO&z@ e OMalsld sdf) . 1 :712dz0( J dzd
EMlsts?2 ydesMmisd ttOmmulft Ofiptzj uflz S ¢ g gztf Mils o

_ M IM+ M2 LM K, = LM, ]
[L1[M] o 27 [LM][M]

CHK, d K, mMsslse jIsMmilseakzsls CodmisOdzlsOdz &
mMtsmis©e © WL]:[M], [LM], LMPT;tc Ol detso j Mdz" § € sdzyJ dzls
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