"HH S HN HE& 'SH (&%% %) *' "*'$
"HHT) ) # %)
#& "V # )% #& $* W)
# %) (" (

e

(



%4 %45 61V 444444 AAAAAALMA44448444444444444444444444444444
7&" + ."%8
%)4 4" #-* 44  A4444444444444844444444444444444444444444444
%4 %)4 '# 4444 AAAAAAAALLAQ484A44444444044444444444444444
%(4 %)4 ."l 96 "- A444444444444844444444444444444444444444444444
%(4 %)4 . #,6# Q4444008444444 44444444444444444444444444444444

2 3444444444444444444444444444444444444



&

01



"% "( ="%* "*>'# &" > 01

&" + ."%3 %4 %4 45 6 I

2%$3 % (' $ T(>$%("*> (%" *) ( #%> > ("
H& 196(# # > " > + (V(C@EESVHE %> +()(H>H™ ('S

"6l HEH&S$% 6 #H& H# %D 2 Y%+ S (% "
#UCF (" 28M(& . H#H& +%SH W) * (1 % 'S )HHE '("$4
7 8 & &%? &M& HH'H HN?SH " # " 7@8
HHAAL" WS (HH % #H& (&" HE& %) H& VHHE (S & ' % "
VH MM B HHS S %! HUB & % # (&"  *H& +()"("# (
$"OH& )%%S 'S (WIH("SHAL %S H#% + $#H (& H& #'#
+()'(H# TH" # " T @BCH"(+ " 7D88 +% ! H#H'%>? $. %+S$ ' (%"*

) (#'% 2&"(& (%!" $%("* 'S 1% (1B 1 #%% 4

(" H'% % E+ "L #  UUSHS HH#H> % %"+ ) #% " ' #%
S #H FC)CE S+ SHH & IHH %) HE% TI&HE
&( % $(8" ' 'S S ((H# 7%. ' (% '‘#'% FOAGHIO>

+F04000G84 % ' "* 06)  #'% +(")'(#" PH&" #& '## ? 100J
(% (4 &" 1 #&%S (| +%? ) 'S+HSH % #H& +%#" )I"" #% + $"(# #&
) %) HHY )% H& % + () HHE % | #+ H#H 4



KK LMK 2 L KK
KL K NK K M
KKK KLM K K KKK K K K

"% %0" ""l . "% & $" "> 6"> 01

6'-P'-3%4 4 1!I"S5 61"

&HM 3% $IS$%> % )% "% > > ("
H& 106(H # > "HE> + ) HUHSIH Y> + ) ST g

G HTET M Gk 4kt 0p VL # B R 0

5 OUUSY % P#H I#S$-4 (" #H& 1%(H # "+'6 7 8

HUHUUHTH T@8 HH-6"$*0  #1ESAM (" 6 '-'*9

I A F B R SR #1-$ . $# 0O %! "$
A G T G e A BTG %6lH S

91" % % THS-4 # % '- 5" + Y TH" # "7 @BCH" '+

7D88 #""TH&" $ UL % . 1% $U o Pt

% )% "% *UPH'$"4 % )% "% >!# # 6" "$  CHm"

x9N SUSH %> #'H ) THES L H L H %

HH 6" G H(- S (- #"" " &6-. $W5 " "MIS #HEN

$ "I #S$" TH! $#- % ' % FOAGHIO> +  F04000G84 Lo

L # - SISy ] 100 $%5 % :. I"PH#"4 | #%#

$'5 +%H" " moormngp S1H# % #""" " #H

S S )6 #'H- P-PH# &I #S 4



14 444444444444444404444404AAAABMAAMAAAALAA04444404444440440440444444
141 %H"'#'% A44444444444444 AL4A4440444444044044444441
14 #" 44444444444444444440440A40A440A40AA0AAANN M AA0AA00440440440444444444

4 A 44444444444444444444 A4444444444444444444444444444441
414 "+ AAAAA44444404004040AMNAANIININININAN A AAAAAAA044044444404404441

41414 "+ # # '$) (#'% 4444444444MA8MAMAAA044444444444044444404@ 44444
414 "% ('S (H'H %) "+ 444444444444444444444444044444044444404@Q44444
4141 "+ '+ "(H'% AMAAAAAAL4ALMABARRARRIANNAALAALAAL44044044404404444R1A
414@4 "+ 444444444444444404404440440440444444444044444404404440448)
414@41 "+ # (# '$) (#'% 444444444444444444444404444440BA04A444444,
414@4141 '# #'(1 (&' " 1 4444444400 AMMAMMAMAAAALAALAALAALLAAAABIAAL44444,
414@414 4 E ' "% 444444844844 00000NNNANNINNNINNNNINN A AL 440440444180 44444,
41A@41414 & (#'. "# YW'S H#'H "$ " *44444444444444444444444444444
414@414@4 (H''#'% (& "!44444444440440A40040444444444040 4444444444,
414@4 "% ("$ +()("# %) "+ 444 A4444444444444440444444444444444444,
414@414 ++"(#'% %) "+ A4444444444444444444044444444404444444444044
4 %+ HHEN' HEYS 44444444040 NMMNMMNNNNINALAALLAA444444044044044@ 444
441 (%"* (H'% 4444448440440 000MNNMNNMNNNINALAALAALA40440444044044@ 44
441414 % ()" $ (%"*) (#'% A4444M440M00MAAAAA4444444444444044@Q14444444¢
44141414 %" % S%#6!' '$H& * '""6$T%  )('''%$ IR 0
441414 4 #%$%( % .‘#'% | 4444440 MNNNAAAAAAL4A04444444444444444:
4 4141414 #%$%( % )% 'H'%' #%+ | 44444444444444444444444444444444:
4414 14" (%" *) (H'% 444444440 M0MMANAAAAAA44444444444404480 4444444
44141 %? $*T'$ (%"*) (#'% 44444444444444444444444444444444444444444
44 % (' '1"( 4444444440440 4840800NNNNNNNALAALAALLAA44444444404408444444
44414 %I""* (" FAHE % (11 A4444444444444444444444444444
4 41 * HE&WS A44444444440440AMMMAMMANALAALAALLALLAAA44044044040444444
4 41414 & 1%$ ""(" # * H'% AAAAAAANNMMNININNAAALAAAL4A44404404BNAAA444444,
4414 %# #" %) ' % ( (( 'H'% 444444 44444444444444404404444RMAAMAA4444
44141 # $ % (' 'I"( 4444444444444440440444444404404404444040BNAA4444444¢
L4@L (%"* #'H* " $% H& )H% HE&H)) HH#™ ('S +(")'('# 444444 Q

A A AN ANA AN AAANANANANAAAA




14 4444444444444 4484848444444444844444044444444444444444444444444444448444
1414 %!+ ##'% ' H#&%NSA4444444044 80XXNNNANIANIN AN NN AAANAAA044444444 484444
141414 #! # +4444444444444444A44444444444444444444444444444444444444844
1414 4 %("* # +44444444444444 L44444444444444444444444044
141414 %("*+%  (#"% 44444444444444444444400044444444444444444444044444
[414@4 ,"" '#"% 4444444848444 0000XXXANAAANNANIN A A 44444444444444444444 54 4.
1414Q4 #'# '$ TS%( " *4444444444444A0004440A0ANAQAAA0004444444444448444444.
1414R4 %$ (#'% &' 444444444404 88K000ABAANNAAN AAAAANNAA444444444444044 41
1414G4 (%" * #&%3$% Y%* 44444444404AAAAAAAAANAAAANANAAN 000444044444 40 44444
[414D4 ' " 4444444444444 4404 A BBBBBBBNMBARARAAAA444444444444444444444444¢
144 E+ " # #E&UPA444444408444 80NANAMIAN A AN NN AAAANAAA444044444444 4444
14414 "#T$" #S$ #* " '$ E+ "% 444 4444444444444 444444404444444444444
444 ")'(#'% '$ 6! ' 4444444444444 44440004444004444400444448A444444444
@4 4444444444 444488 840400 AA8A88KK0MBRRAAQAQRAANNNNA4444444444444444444444¢
@414 " # %(" *4444444444444444444444444444800044444444444444444444444444
@44 ,"" '#'% " '#'% 4444444444 0000880800MNAAA444444444444444444444440R4A44
@414 %% (#'% & 4444444440484 48008XNAXANANANIN A AAANNAAAAAAA0444444444444R

AV NVNZAVLAVLAVZNVLAVZAV/AVZAVAAVZAVZAVZ A

@4@4 ")'$ "+ 'S E+ "I # #'H " AAAAAAAALLAA8844444444444444444447
@404 % ))'(" # " H'% )% %H& " # " T@'$ "(+ " 7D 844444444444444 @1
@4Q414 +(")'("# $'"H#'% %) "% "&$ #HH#'% A4444444444444444444444444.

@4R4 % )'("# '" H'% )% "# " T7@8 44444444444444444444444R4R444444444
@4G4 % )'(" #'" #'% )% "(+ " 7D8 44444444444444444444444880444444444
Q4 4444444444444444444447 MAAA444444444444444444444444444
R4 A 44444444444444444444 4444444444 444844444444444444444444
G4 4444444444488 8 8448880408008 0ANAAIAAAM A A A A A4 4444444444444444444444)

ANV AVNYZAVZAVL AV AVZAVZAVZAVZAVZAVZ A




413 HH& H# W) H& #™ ('S & $% "% "+ 4444444444444444444444Q
A3 )( %) H& %+ # (B PH& B" # " AAAAAAANANAAAANANANGANAAALALAL,
A3 S(H%Y% # (# %) 44444 A4A4444444444444444444440404444BA44444
A@3 % $'$%+ "$ # (# %) 44 A444444444444444444404444084004MA044444,
" 4Q3 )((%) "$"rH%( #>#(+ " "$S#?% "#% UT100 1% ( 444411

" AR3 #'% +()'("H %) A44444444080A0440440404044044040404404000AA0A8 4044044
"AG3 & S A" %) (#'% 444444 AAAAAAAALAAAAAALALAALAAAAAAAALAA444444
413 H# (# %) H" H# " SH(+ " $H&" T1> T> TI(&" 44444 G

143 Y( %) T1> T '$ TI "$"* OO H> H" H " S H% #"HY
1% ( A444444444444444444444 A4A4444404444444044444444444,

AN ANAAAAAAA

ANAAAANAAAA

" 1413 )( %) H& ?"SH+  H& | ## $ "$ '$#" # "44444444444410

@413 $%( B +% %) H" H# " S H"(+ " % #& UT' # # %)

4444444444444444444444444444400A444AA0A40A000AA044040444404044444404444
@43 %($ % ) HT # S H(+ " HHK H'. "H %) #&

YVHO)HL " H'% 44444444404 BAMAMARARALAAAA4A44444444444040444404044444)K
@413 %)+ %H" (% 'SH" # " )%!)" # ,"" #'% 444444IR

" @A@3 %) +%H" 'S HH S '@ "l Y% 4444444444444444444444441D

" @AQ3 "# (" H#& "$"r+%( #' $1>  $> 31> $@> $Q ' $ SRA4444444444444444444:
" @AR3  #%) * '' " A444444444400044044444444444440444044444404044@VB 44

" @4G3 "% (% H'% )% #MUSHH#'S % SH # MHE +# #%
#" T HAAAAL L8 AAA AN AAAANNNAAAN A A AA444444444444444444444444

"t @4D3 & "+'(# %) '##H'% % #& +()'( '#''# %) #"# " T@8'$
#"(+ " 7D 8>'$ (%!+ ##'% "' (Y% A4444448M08AANNAAAANNNA44444004444444444@044444

" @4H3 & ) (# %) 1D1 ''$1D '% #&  +()'('#"."# 'S (+HEK'
(% 44444444444444444444444444444444444444444444444444444444444444444444444

" @4103 + (")'('#"H ) H#" # " T@8'S (% #H'% ' (Y 4444444444444444444444@

" @4113 + ()'('#H ) #(+ " TD8 'S (%!+ #H' W' (Y% 44444444444444444444@C



413 # # ' % %) +%## "$ % "+' 4444444444444444444444444444444
43 '" '#'% %)#H& 'SV +''I# )% $ % #'% 1%$ 444444444441D
' @413 #%$%( 2" ' % H#+H#'$% ("# "M (& ( "HAA4444444444404400440QA4444444444

@43 .S H (SRR (%S +H) H& + %S (%
O H? H'H S+ %H" 'O 44444 AA444444444444444444444044440444444444

@413 .t %) (H%HE(> $A>$ % . H'%  * ) %!
+ 068 (H'% +&' "1 H'% PHE&H" # " '$(% )% '#'%' # %+ 4444444444444444444444€

@4@3 . * . %) H%HH(>A>S % H%  * )%
+ 06 (H'% +& "I H'Ob PHEH"(+ " '$(% )% I'H'%' # %+ 44444444444444444444@0

@4AQ3 "x H>H#H# #> (" HS (%)) " # %) WHE& #HHE 'S H'%
(%))"(" # )% (& $'# #HA4444444400MAMMMAMAAAMALAAALAAA44440444044440444044406).

@AR3 " # " H#H""r #>H# #>(" HSI()'("# 'S #'%
(%)"(" # )% (& $# #A44444444A0MMBARBAAMBANNAAAANNNNAAA404444440444444444 6%

@AG3 "(+ "H"UE #>## # (" CHS (%) H S (B H%
(9%))"(" # )% ‘(& $# #A444444444480RRMAMAMAAALAAAAAAAA4000000000004044444446H



3" H& 1%(H# H "+
(3 HWHH( *
32 % AT %

3% (' "
V3V'#D (&

3 %" %S%HB! )(
3 '"6%$T% )(

3 * #CH'%

3 & 1%$ 1"( #*H%

3 0b#" H
W3 *# %!

3 %%# ', "H#(

Ad#43 A" $# +






"l %
&' (# "H& (H# %) * #(&%%*4 %) #& 1% # (& *"*" )%
R Y* " HE . %+ #%)H H. % #'% #% (&!"( #&H' $
S HM +0%( 4 6] ' H&E %" (1% ( #&#( +'(#& %
%) (&I"(C " "$#4 "( 6! ' CH' )% $ 1% ( #& 2%
N'CHE H(HET HH >+ g OV H#% (HT H+ %)

HHAH#" (" HBHE" % 6! HEH(  %. #H& S %)"$ #" +%(
TE LR K TR IHRUS A %) #& " (H#'% %) 6! * "*" #0p
16$") #&  #'# +()'(H# %) #'. 6! 4

U MO HH K0+ %) 61 )% "%# (&% %*> ' #& ((+#
FUTE NG R o) HH 'S+ )%! S ") #O#'% "%
HI+H >+ 'S %. #4 ', % (% $"#'% > &$% 6 H& # %S
#(* (" >2& 0 S (%T, % (%S "H'% > "+ $% #&

#'% ' # ) (H'% > (%&% " '$("$% " X>HY4 &' &* +%# #" +%."$
LU %) "O6# (& % %M( % #'% )% #& BYB" > SH# * #'$+& I #'(
"$H" ST H& "H (%S T H*% + %) " H#H" "%(H #> )W
+oo' XI>@Y4A %) #& M %) +O0H#" * "* )0 #& "+ %.$
"SHT HHCE% " & (FHE +()'(H %) # '$'#. 6! )%
FH( HHA

H& "H #%) + S V#HY% > 1 0% (%l+ ##'% "' +%($
&.  +%+% $HW + $HHE 6! +()(H % +#(' ## 28"&(
(' H& # %) I#* " E+ " #4 * 1H&%$ (&
H& 143 1"("H*H'% 7 8>) <+ # W% 7 8> +06# H#" %) ! )% (
C(#'% 744 1 ' "+"%8>'$ # $ 1% (' $1"( 7 8 (



& H.OW(H ) * ) )% #H "t $ ) #

% $'H'% > #H#H&" (Wl+#H'%' E+ " #  ( Y%H WPHE ' H#% S
1% +'G"( " ( "* %) '* #H% '$ T XQIYA & )% >
(%ol+ ##'% ' " E+ " #H* & " H%S (S $%("*' % "HE& H&H
+ 00 &H "(H> H)YH'S I+ % #'% 4 # H. >H#HE& (%! " H'%
%) #& 1% (' $ 1"( 'S $%("* ! #&%S 2% $ g TG (#

% #'% #% #&" +% | XQIY4

A +%+% ' THOT' I+ | # (%l+ #H'% ' +%( $ H&HE ( + $'(# H& "+(#
%) | #H'% H%H& 6! +()(H )% ' # #>2& #& '('( %)% (°

$ 1 H% B &M& + $ %) $%("* % "H&! ' (%" $4 %S #%
$( (%l+#E%' (Y%#H %), #!1(@&"( TV S(('#'% )% . 6!T

B (Yl E>? +  #'# CH. 1 HE%S Y% + $'#'* #'# +()'(#4
% "$ "FH& I H'#'%  *>$ %.'H'% * 00) #H& 6! H#'#

%1+ E '$ #8& (%)% I'#'% ' #%+ %) #& "* $>? ? ' #% + $'(# #&
H(H %) | HH % H%HE&  #HH +()'(# %) "+ 4

' 06) #& + %0 (# " #& + $"(H'% %) H&('YW('#'"# +% ' VH#H'% HE&H
&% $ # #% (% # 'H& %!+ E + %#" %*6HW 4 & (%)% I'#'%"

UKL H%) % 61 EN S PHE 1% (O $ 1 N HY% 4" >
g TR 40h OR) H#& NS 'OH& (%% # %) H& "$'*  *> H#&"
(%14% # " (&"*H& . # (%)% 'H'%' H(>'$" &S "
$%("* U HEIA > % (%) (% " %. (H%HHE( *>2'$

A" E>$ % % < 'S (%)% I'H% # %+ 4

(% CHH(H% +%(S +%S )#'S (# S X ((#%B
W )% W% $™ %) 6!>$* $ > % WH& %% (
$ U+ 400 4

"7 8 & &%? H& &™& # '(H'H H%?'  $
HUH" T@8 ' HHA %S #% + $# B H#HE +O)(H %
HU(X ("S> % (Yl HE% +%($ P $4  (%"*) #% ?

(" HS #H& () %) H& S H+ 'S H% E+ L L)S$

L#H# ' S)" % (%) ("% ' # %o+ $(HH& +()("H %) W& #&
L # # 4



"&

& % "GH' Y %) HE& H& "' )% %?3 &+# + #' ") "%%*( (T
06 $'$ %. "?2%)H& HS$?% 4 &  +# I>? E+" % ++%(&"
SH"A &+ @$"( H& E+ " #'$#H& HAH " Q> #H&
% ( "% '$H& )H 2% ' *. 4



& ($# # #)'

& *
& * +
"+ 74414141418 6! '$" ', % ( % $"H#'% > &$% 6 #H&
# %S #?2 ( *%+ 'S (% " O#" (*("$ 2&"(& *". #&
+%S#H %) * (% S)HE ('$A %?. > $ "(%T, % (%$HW > "+
(& * "# H#'% #% . #)(H#%>S (%&% " $('$% "4
1L %) #& ZC[&$%' )% $) TO28M& "% . H&H
&S %+ "([T& # 'H#& (# '$(%. $?7"#H& "+&"+H#&"(ZT& "( X1>I>@>QY4 ZC|
&$%' &. (% .$ (# #( & & HE, (% "H # *UIH#  H&H
(%14+% $ %) " >&"H'S S'$ HHE(T% * #"EB'("S 'S % #%+ %) #& [T
& #4 "H'S" C@# ' * ' ("$C' (# #)% #& (%+&""( '#'%
"L S S T% < #1'8 ('S U6 H#H& $%  +%H%'HS
&' H'S" HE&H " )%I$ S " HE (#'%4 W H('HHE " F)%I$" )
L # #+ XRY4 "S$"F %) HH # TR HE ) IH% %) ') #
HH&S "H IS HE HHE( %) " % H& + (% 'H% %) H&  H#'H#
#4 HSUE'"% " &S &$%* %S % H#& %E'"% &Y% 7"*4 41>
#OH% H#84 & # %S (LS SHE (&% %"# . #& 614
&) H+" H#& &$% " %)#& '( 6! HE HE "'$ %) ?H X >RY4

Yo %) H& "+ & 'S HH 28@&" ( %S$", % !$4
CO#™("S " %H % " H > (# CHCEH T 4 )%I$ 7 S
S )( 2&"(& 'S #% % T(' (6! "H(XOY4 & " ) ( %)

@



#& "$ "t (N S %) %F%' "$ 2&"(& (%. '$ +%#H#
&%+ "('H. H ()% L, % %.H# X1I¥M %?.>H#& + (%)

II+II$C?I# n # )l( % % *! ll( ! $III I$ #% (% )% !I#II% 1 (&I * (& 1
$"+'(' #%)H& "$ % XGY4' >1%" "$ 0% " )%!$ % % #? %
ZR "( ?28% '%#'% ' (%#% $PH&)E" # @' # X Y4 "+
HHSHE"H )™M HH% T "$%) " % HHA&L "t'U("#)(>'$
"' "% (%! (" #% #& #'# XDY4A& ' ' "+ ((+# &% #
7T@8 #% %* (&" 71R8 )## '("$>% +'#'( "+ ' #% &$% 6 %*
(&" )## '("$ (&' #™("$ XRY4
a;\{Ra
00\
.
e @) q) (?
Substrate o qe\'\ R- HIS R. - /"T{S\
= L e e o o (2
o\_'iN . o\\ Or.kl_:;N_/ . 0\\ c. HFN—(
P '/‘\\N/ \\\0)\ R S, ) B >\\o'/ - ke i\\“u*)
[ . Rz O 7 K f Ra (_J_,\(/ H'
N W H
SN'Z HO SN-2 5 o SN2 o N
acket N Pocket o ". \\/4\ Pocket ) l‘. \\"__
Ly ® D @ G
L N s -
Qxyaniof Oxyanon Cxyanion
Hole Hole Hole
A. Ground State B. Cnzyme-Substrate Complex C. Transition State-1

(Michaelis Complex)

"t 413 " HH& HEY N)HE H#™ (P &% " W "+ XRY

&8, + ,

#H O F()Y(H %) H (%S () $"HN HE (H*%" ' % + ()"
oh + (S )HE ('S TH()'@ % +()( "+ HH W) HE # %S
28"(& B TH& (W+ # &$% " %) #M(* (" 1% ( XHY4 %?. >
oh 4+ () H OB FHHE &S% " %) ISITH %S 28"(&?% $*". 1>7>18 T
$"(*("$ 'S 1% %' (* ("$4 & ) "' *%+ %) "+ +(")"(

&$% 6 #"(* ('S %) HH(' *H&A % "#(> (" +4 X10Y> 4

(™ X1LY  '$ 4 '™ @ XLY  &%? +()("H )% %* (&" *H&
AU ("S> 7& ' WH& v &2 +) ()% I '$1$1(&"
H& #"( * ("$ &' "+ )%! 4 #" IRDXLY >'(" +4 0G

Q



X1@Y> 4 * %' 101@Q X1QY> 4 % ( X4RY¥$%!%' +4  1DOD
X1GY> 42" (% ! X1DY'$ %!%' & $ %+&"' X1M4

&' x A%

L 0 #H *% 4 %) 61 )% "okt (& % %*'(1 ++ "(#'% >
(%) H&" A"UE (H(H " (7 "$ o) #H 'S
+)% IS #OH% " % %. #4 L% (% $H'% >
&3% 6 #& # %S #M(* (" >?& " %' %. #> "+ (

$%H& # ")'(H'% > (%8&% " '$'("$% " W4

"B OHE" S K %) (HUVH T% +() (> ™%+ ()( 'S yu# (ST
()8 #N2S (T #HH> #ET #% ()% #H& WS '* %)

S H (BSHK (& HH >+ $ %.#>'$ )("#
N UEH Y T UHE 61> H&  + %+ #' )b % #+ %)
HHCH% XIYA & % > #H& )%%S X @YSEH H# T (%" H% PH
+O6#" B> +&I(H( S #T T) % #& "> '('('E# 8> ++
A S HE TS H# > D% Yok (& % % % #'%

X>HY4 & (#' ™ %) "+ * "*)% #& "+ %.$"$ #"M ++"(#'% "
#& &'($ #""# 'S &*& +()(H )% T+ #H( O #H#H ' ? O &™&
# %. #4

% " H(>H& +()(H )% #HE& &% #H & B ("$ ¢ )N'(# $"
#& + %5 (H'% %)) % " (%!#'($)%%NS"S # 4 H#( " )%N%NS"S # >
Y# 'S %" 1%$7)"$" %S #%'(&". &&  H#"H'%' ) >'$"+%.$
HE# CH& "( +%+ # >'$' % '$'$(& ' &($)% #* )% '$
HE#H XY4 %S (#.# )% #& #™ ('S +%."$ 'S H#H* )% #& ++"(#'%
COHOYH OHEHAST 'S %! W% 4 HE& UHE & $> "
C&ICH( TS H# > &M& H'%  (#E ©@! ( (" )#% !$"(
+LH(4 % EN+ > &%? E( # '#'% "% 7\1008 2&"
)% I HE &S % " %) 1T+&  H#H& (#H  SHE '('H'% %) 1T+& #& %
'$1T+E  + %+ % 'H& " (## X Y4



&M &

"+ 7 8% "# %) IDH "$ '$ &

7ZC[8 &$% ' )% P& & " %. . [T&H#HH#& (# '$ ("($2"#&ZT
&' 7™ AI84 & ( # H#H# & #?%S$) #'"% >6"('$( ("4 %
S (%% H (&% 'SHE S "D> "DD> +RQ> +IH )%

M1 "%'$ IR1> +IRR> DG> %IRG)% ' ! "% XQY4

43 )( %) H& Y%+  H# (# PHEH" # "4 "$ *'%h 71RFS IH8"
%% $" + + 'S #H& HW)H& +UH" "X 4 " H# " " QWD PHE #(
+ HH'%4

& /10 |/

& (&' "H'(+ %+ # %) H& 10 W& "+ U HE (H H(H"S'S H&
WE'"% &% " %$ #% + )% ! H&" (# #'('H.H4 ' (% )% #&
(# #'(#"$" #& T"T + '$>"#" 11@> "IQH> +I1D)% #& '$
#& (# #'( V(&' " (%+ #$ X QY?'H& %E'"% &% ?&"(¢ )%!$
‘(% "H%* H%! %) & T1G'$ T11Q7™ 418 7' 418 4



A3 $(H%% #(# %) 47ZC  [8&$S%' (% " &%? " * >

"SI "+ + >H& 6" ("% $%!" " %? >'S(("!"% " $4 2% "#%
UT1001% ( ' " #'( + ##'% ##&  (# 7™ " # )% ' '(%T
/\+ 6 # 1 4 _ (#ll.l#ll% %) l(# m #& !%I 1 %+&II n Il+l n + $ $ I!l#"(

## 'L #XQY8

#OH#( " " & "$ )% #&  #' # US4 +"H 1% # %) #& "+
&."* TUT TUT I19%#")> #& 1% "%+&""( " + '$ & TUT T
UT 19%#")'% $#&" (‘# #'( " XRY4

& (# #(# %) 1"+ >2"&" (%  &%%%* %) >? $#!I"$
"HE (% $ H#HE>'$ &%? ')l "$ +("  *7"1ll> &1G> 10> & GO>

'$ #IR8'% $#& (# #'( " 2&'& '$ H% #"U6'H'% %) #& " %%+
X GYA ##8&" ##>#& (# #'( " " +($'$ Yot E+% $#% % . #4
%?.>H& (# HHE %) 2 $#HI" $ " HE Y+ $ HHB

C# #'( " & &%? H&H+("* HE(S  "*#H& &1G4 L *%+%) &1G"
U%H#'#$ 7100D #% "% '* )% EL1 "$ (&"8 W+ ' H% (# #'( " )%

W O"SY T 4@84 H #( " (%! E+% $ #% #& % . #'$
)N #H TSSO (#& H T ST %t $O#& T# (T HH'%
X QY4



1y

*0h + %) & 1G&%? $"

Lo+

+%(#'$ "$ % ">

HOH(H"S 11@> "IQH> +I1D

E'"% &% &1G> 11Q

M (%% $"#'% "D> "DD> +RQ> +IH

" (%% $"H% IR1> +IRR> DG> %IRG
#"U6H' % %) #& %%+ ' "111> & 1G> 10> & GO>
(Yo # " #'*H% #& "+ #& % # " "# # R

#UU6"F % " H& WE "% TS R

& D> & 1GG> & 1D1> & 1D

& &+ E+% 0% 0%6H"( "$

@ s% &oc;; &ocE": & 0G> & >
% . $ 1968

T&C C T UT IR 1IH

% .$19%#) % $ 11@ ,

U TOT 11TUT 11@T 11C

"+ H)("H#HH#HN

& 1GG> & 1D1> & 1D

10>2'11> 1G1>2'1GQ>

0,
T1 %( # 1D@> #1G@> & H1>2HQ
& 1G> 1D@>2'1DD> 1Dt
Tl %( # QG> OH> 1@> + 1
ng w0 & 1RH #% +IH

TA3 H (# % %)

4@378 % $'$ 78 %+

+% ## "$ %

"SHH %) 4
$ #(S(H ("

"+ X QY

100 $ *

&%2$ " )(4

Ut H'% %)



&' M&" 1,

S (VT #'% " IMHET $ HE #& )% ! #'% %) H##'&S' "H#H ISH
2&"(&" #""6$ #& WE'"% &% 4 ‘'# M "+ 7T )I"" 41'$ 48'$
>"#I$"H WE'"% " #""6$ ?H& ™ (&" 1" *% + ?&"(& &'
"$H( +t%"H'% " # # ' # XDY4 > '(% "#%* '#%! %)
&1G'$ 11Q)% ! #& WE'"% &% 4 &1G" %(#$" '(% .$1%#")" 4Q
yrmeooE" "+ #& (s " T&C C TUT [%#")4
% %. >#& (% .$'$ "$ *RI "$ (% (# #& %E'"% &% #% #&
%%+ #? #'$[1'$& "EZ ?&"(& &'( #& #""# %) #& %E'"% &%

'S H+%HHE #"H %) #H& "$?&" %+ "*X DY4

&m0 + +

H&, ((# H(# %) SHHE '(H. "H  SHM % "HU SH* #1% (2
+OH28% +%H'% " HH H& "$'* (%) % I'H'% %) #&  #'HA "M >
& (# #H# %) "7 8 HE HM (ST
"&""#% X DY &%? H&HH#?% (&" 7 T1'$ W) #& #™(* (%  #'H# '

2 T)HES" + +0% "H'% 'H& #?% "H% UTSOD* #1% ( %) 7™

4Q84 "#% UT100 $# * # I""( #& '(#' H'H 'S %+ #& "+ "$4 # &'
CURTHYY ) (H H (% (HH'%  &™& #& 1l " 2&"(& ' (%+ H'H".
"&UHY ) (# (% S HOb+ H&  H'H (H " XQY4 ''(%TN6 #'4 (% $cH
(# "6  ?H&'(H' HHB"#'SH#& $USH *HHE (MY
"$"* X QY4

& S H%( # )% H& #& (& %) H& '(#' H#H & $)$

'$O&%? " "™ 4Q4 (& ' 1% # % $$ PHE& &S %+8% "('$

CHEH( 'S 4t TL (&7 S +%(#8" "$ 10> 211>
1G1> 2' TIGQ> 1D@> #1G@> & H1> 2 HQB%G T '(&7 "$"*

+9%( #8" " $ IRI> +0> & D> #Q> IRO>2'IRQB'$)"" Tl '(&

7 "$'*+0%(#8" "$ &1G> 1D@>2'1 DD> 1DH> QG> OH>
1@> +1 X QY4

10



4Q3  )(%)  T1> T'$ TIU$"*40%( #>#"(+ " 7$%( $

# # 8'$#?% "HNUT100!% ( 7UT" # # 84 "(+ " " &%N?"
(" #'( >'SHEH?%H"HEY 1% ( " S H 4
&ll!ll.ll!lllll % 0 /

"$ %+ "*" 0. #?% & "( TZR'$ZG & "E8'S$' ) E" %%+ H#& $ %) #
ZRT& "E 7™ 4I% & "$ *% (%. ' #%# %) G1'$ )% & 1RH #%
+1H4 A&" > #& Z(T& "E 1%. '% $ #& &'* 7 "$ 11 #% IH8 ?"#&
(' "C &"* 1%H#'Y% > ZT& "E %+ "# ) VH& WH& H ' S +'() #'$S  +#"
% $"*B H& (% %) #H&  #  HEHE +% %+ "*4 TH IS

%) #& ZRT& "E "#*'#$ "#H% #8& ZT& "E'$ #8& %%+ " &+$ #? #7%
&"(4 . # H& Y%+ "* %) H& "$ (H ' '* &S %+&Y%"( (' P
#& +%( # X QY4

#H ( T #!"' "$ %) #H& ZR T& "E> & 1GG> ¥oh# % # #%?'$ #
%.# +% "+'$ "# '#'%4 """ > &1D1> '$ &1D E+% $ #% #&
% . #>'$$H' %' #& H#U+Z& "E (% # (#'% ?"H&H&" %%+ )% % 7™

11



4184 % +TIGH )%! ' '# "$* ?2'#& *T@ 2&"(& " %(#$ '# #& 7ZC[8
&$%' (% '$'(&% #& "S$HWH& (% X QN

& %+ ##H %) &%? H&HEM 1 "$ g% " &*& (% .$" 4Q

I %) "+ TS (M )% #"UEH'% %) #&" '* "$1%. 1 # " "+

XQY4 ZGT& "E 1%. '% $ #& &"* %) ' *'% 11 #% IH> ##'* "$
111" "&$%* % $?H& +TR 2&"(& (%%  $"'# M ! (#'% '$)
"$ +IH& '$" # % "M I (%% $" '#'% X QY4

% #& ( %) ZRT& "E "$> "$ ) %! OD #%dl1'(#' '& *B'$ OD'$

+10 (% (# #& "$ *% #% #& (% %) 7" 4184 %) #&
"HCH% (% .S % WH&E %t 'S (%S (%) H'UW %) S HL"
o . 0 ! ! o Y% 2% + %

% #'% " # ") H&H' VHH'U% % #& ("#'( "# ?% $+%'

) HH#HESHE %H# "R CS'HE#H Y #. XQY4

&M""& ., + * , & *
00>V #'4 XHY + "&$ #& '#". ' #'."# %) #%?'$ "%
# ("84 & +THE " 7 +)N!I$# RO'$+ G4Q % + D4Q'$

HO&? H& &M& H(WUH HN?'S #' # " T@84  &%? " ™
AR>#+ GAQ'$DAQ>  #'# +()(H# +%)&%?. “## $) ( XHY4
AR>S #T # " (H #+ DAQ M )'ES ' 1000 (#'.H# )% (%l+ "% ?'H&
WHE&  HH A E(+)% #& #'H PH& (&" & > R'$ 1@> %#&

# &%? M&# TITIIB &™& '(#'."# '# + DAQ #& '#+ G4Q4 & '#"
@# )% ( *%+ D> R> 10> 1IR> ' @0J> e0J> e0J> e0J>'$
e@J> +(#'. XHYA4



100
pH7.5
X 80 EpH8.S5
z
2 60
ﬁ 20
0
C2 C4 ¢ C8 CI0 Cl12 Cl4 Cl6 C18
Chain length of acyl group
" AR3 H#'H +()'(H %) 4 & +T #H' 2 +)%!$'#RQ ¢
'$+ G4Q % + DAQ X HY4
g & *
& 1%+&""( ¥ 1§ % " # > (& SH*#SEH. >

"US"  + %S (H'% > P H PH HCH A 1% %) %' '$)H )% ) "('$
# %+ (T H& " %) (%1% $ )% +&TV(# (> (WHE( 'S+ )! >
VHE  +(# HY% H&" EH | HUH B HIFH 'S" %*'( %. #4

& )% >H& &. (%! #& Y( %) ! +%# " tx g (#' #$" 4
& 16+&""( " +(N)'()% &% # H&#™  ("$ 'S &W? %? '(#.'# ?'H&
1$"'1'$ %*  H#'H4 %S #.H % H& (&  *H& %) #& )H#H# '('$
&' % "VHH HHH'S'S )% ! H'% XY4 %> % * (&"
H& + (")'("H %) "+ 2% BFLUSIHT ) % )E L )VHE%4 (#'#H> &% #
(& H& +(")'('H #N?'S # (3 "HE Y%%$ T(& > '$> #(48'$
@1 #'("$ #> +()'( )% #& +%SH'% %) +#(' )% XIOYs &
W CH% &%? H& "% H (%) #& 1 (&'"! H&W '#H  H& (&" *H&
+O)CH 28M&?% S BT % HHE( (% 4 % " # (> "%
2 HHST H& &S% " %) H' % 'S &%? . +%I""*  #4
&' "S(H HE& +%H H * %) "H& )%N%$ S # T & ("*H&
HE# 'S #"#'%"' " %) H' %" 4 %# & E'+ " #& +%# #" %"
H& 'S Y%! % > M &M #OH O HSHIHH 'S
I$"1 X Y4 %> +%"#'% " + ()" # " HS CHE'H'. + %+ # )%
28"(& " TISL + ()" ()% #™ ("$ '$ C $" H& + %S H'% %)
## SH™ (" #&H $" (" #"#'% X HY4

1l



&"& [* % 0+

&"&"!

& I" M%) H& (%"*) (#'% " '(&".! #%) +'$' S ((# + $"#H'%
PHE  +(# HY% E+ "I H HA %?. > 1%# %) H#H& #'! #& " ' #'$T%))
#? o+ $'$(('(4

& %) (%"*) #% ( (#*%"6$" H% #& 1'O% '++"(H#'% 4 " #>
$H#I"H'% %) "$"* (%)% HE% H? +%H# "' "M +%"S # (#

" %) #& (%!+ E 4 %("*I1#&%S (&S ) # %' (%)% !'#'%
(% $"* #% #&" '(&"* #'H* 'S H& (% )%!#% '$  (%"*
) (#'% 4 %$ #% (HH& E+ " # $ #1" $%" #H'% %) #H& "$'S$
(+#% > (%"*) #'% ' %+H#"T6$'(%$"* #% #& E+ "l # "$"*1%$4
('# +$'H#% %) #& "$'* (%)™ H% 2% $ E+" #& # (#°
1&"1%) "$"*'$?" '$H#%S$ " %) ? $* % 16$") #& "$"* "#
Y & (! #%) "$"FH% HH( " #'H XI1Y4

& (WS '++"(H'% " H& + $'(H'% %)’ % # "$"*))'H HE + (# HY% H&
E+ "l #  #4 & *% 1%# )'("# " & $ H

| #&O6$% %*" 2&"(& ' (Yol+ #H#'%' E+ "4  # H. > "+")'S$ (%"*

) (#'% (%% # %) ST # H%  *> 2&"(& .
HEOETH S (% 4 &' + $'(H'% " 1%#  $ " 'S WHHUEH'Y% %
LHH'Y%  (H'% +% | H&H " (# % + $"(#'% #? # %)
S0 (HHY% 4 M SHHE% %) HHE (1 'S% V% ($( #&
+0b# #H" &™& (W #H %) E+ "I # +%(S ' SH&E #& " %) ? "$4

& H&"S ++"(#'% " #& (%1%  $#H(&",  2&"&" ( $.#' ( "*
H&H" Y. $HH'% %) +%# #" S *1% (" '* # %) TESH 4

HE&" "+ (H'% > UH& ") H 'S H& (%)% 'H% + $'H'% &. "+% # #
% )% ' "*%)+%# #" $ 4 & )% " $ H&H#' E+ "I #  %? #%
&%7? &™& )" "# Y% #& *'.  (+H#% &% $*' &™& (% HH& ""#" ( "*4

1@



H& ++U(H#'% "™ $%("* ! H&Y$% % 'S (%" %) (#'% 4
& ' #& '"( (%" %) (%"*) #'% 28"(& ' )% ( ) $T' $>
(> %2 $*T' $XILY4

&"&M"" +
& ' #H& 1%#  $)%() $> > >'$ 28"(&

ot $ NS )% E+ T # $H 'S A
C('#'% 4 & I "$'" #% E+ #& +%#  #"  * %) ' #19%) + #(
VHE H& +H %) MH&VH'( ) ("% H&H# ' 'S % #& +& "( 'HW!(
"HOH'% XIY4 & "H#'% ' # S %T%$$ 7. $

A" T3A8> 'S (H%HH("H'H'% B8'S % $$T7%$>'*>'S$ H% "%8
"HH% A S % H& HH% #+> )% ()$ (%) #%
$.%+$4 %H 4%+ El+ " HE& (%"*) ( #'% %) #%$%( @4 #%$%( @
$.%+$ % " XGOY'$S ' #'('%"#  &I#% '(&H#H& +% %) #H& " $4

B O#"6 H#& V(M . "% %) * #'( '*% "HE &  H& ) H'% "
%)% 'H#'% ' $HW%* H 2 %) +"* +% VH %HEE'H'% X@IY4

% L HS )% SA> &S%F %I S H%  HH(>'SS % HU #

&%72 # ,H'% 414 '$$H'% > ' $% #& "V $>' (%)% 'H'% # %+ # 1"
'$$$H#% #%$%( @ (%"*) H'%>28"(&" E+$" (#'% 44141414

A; By C; Dy
V = Wyaw Z (m = ’—6) ~+ Whbound Z E(1) (Iﬁ 0
L

ij ij i ij ij

+ Wetec Z 6(?3;.” + Wiol Z(vaj + Sj.vi_)e(—rf‘./%z)
ij LA i

7418

CH'% 41> A OH& PUREH (% #HH )% (& H#178'& 7 (" HS ?'H&
E+ "L # "$"* )# $H4 & ) # # " U RCL1 +%# #" )% .$A
"HOH'% BHE (%S H!" &% %$"* #!'$% '10CL +%# #"4
&'$ " H& Y% %! +%# #" )% (H%HH("H '#% 'S H& ) # "
$ % HU% +%# #" 2&"(&" E+™ $" (#'% 441414 X@IY4

& (& * " #& (('#'% %) #& % .#" % ))H" #& )% ( )" $ ("*
) #'%  XIlY4 #'$ %) "* E+"("# ?# 1% ( ?&"(& ," &™&
(%!+ ##'% "' (% # XIL>I>I@Y> "' | %) | #&%S$ +%."$ +'$ 'S %’

1Q



(# % #'% )% #& %.H%  *+% | )% +()(C(#F(> &
%" %S%HE! )(''7 81%S$ XIQY># & * '"6$T% )( '
7 81%$ XIRY'S$ #%$%( $ % . #'% # | X@ 14

&'&IMM 2 |+ 0 +3 / +
FUHC T % T OHE # O # %) 1% ( "HUCHE (% # !
#1914 H&" 7> (%+HH'% (%H " $($'S #' $)%
H(%H "% S (T #S X @OY4 2% (%1% E'+ )% #&
U % . # I HE%S ' H& %" % S % #6! Y(''7 81%$ XIQY
'$HE& * '"6$T% )( ''7 8 1%$ XIRY #& '## " )# '$
T BETIH% %) #& | #&Y%$4A  * S % . # 1 HE%S
& % S 'S H&" (+(H " "I'HS % % T+ (") "# #% 4
& Y% > (%l+ & ". "H#'#'% #? %. #'S % #> (&' #%*

%. #S% # "# '(#'% XIGY>'$ #%* %.# )# "% XID>IHY> ' %#
N # C(HS #H& ' #8&Y$ 4

"S> % (%MH"% #S &% HEH % H%  * # %) * 6ST

% 78" %# (' +%+ )% "$"*( (#'% ?2&"(& &% $ (" '#$
PHE I+ HNHE H%H . (' % 'S4 & IHH'Y%  #M H&
+$%).H# (S H H% +H'C % #'% X@L1Y4

HH)% H& + $ (' %) %.H'% ) #> Q1" * (& *# 1"

L OhOGH& (& R 4 ' > EH )" # & #% $ (

& * (%% #" ((HS)%  HS | #&%S 4 % " # (> (# % #H#(

FH %) HE Y% H'% (% )% % %G % '$ &Y+ ( H# "

e OE'IHS  H& (&' %) % . #T(( " Y( 4 & Y% >#H& ( %#
"+ IS B #$> TSNS ? EH ©)'("# &% $ (" '#$

Yo #&  (HS +UH" % H& +%H" )" 4 &' (% (+#"$'(# #& (& * %)

PSR B+ HE )% H& 1% # %) #& + %H" (%!+ E XI1Y4

1R



&"&"""&"  + 4 # /

& $ % H% # 1" $. %t+$ 'S % #& A % '$ " *1H&%S$ X@ Y4
& 1" I+H'% 0%) #H&" | H&YS " HEHH& (& * " #& )('''(( " #%

% . #" +%+%#'% "' H#% #& $ % .H'%  *4'$SH'%> (& HW! #H+ &% $
Qo #" # $") # > (%S *H%HE" +% ' "#'$ &S %+&% "("# X@IY4

%S H((H S % H% (% >H% +'T # ' $4 " # (%S #% #&
B H+> U HY HNHE S (%$" #& "% # %) $ % . H'%
(%S *#% " $4 SH">'HW! 'S % .H'% +1H# S (" H&E * )%

BU) TR OHOB )% % #'% #% 'S ##4 SEHY% > H#& % # %)
$ % HU " (((HSVHEHE + (HF W%)HE % ! "% $'HW! 2&"(&" Yo#

%((+"$4 &" % !'T I"* 1#&%$ 7""" #% # %# #'4 1 H#H&NS X@@YS8

DG, + # H& HW'($* %) E+% 28M&" " (% HS$ PH&
% . #'% *4
SEHY > % HY +1H# )% (& H%!" + #$ L, H'% 4 X@IY4

Si = (ASP; + QASP x |qi|)

748
HE" ++ (& " H& % H'% +TH )% * " HWI2& ' '$V
CH& (" HSHIH 4 $HU> (& (% $"*#% "E '#%! #+ (&
P (% T8> WIH(( % >T78> " #% SUE*> ) >'$&$%* B
&U%?2. >V " (% ##)% (& H% '$" (" HS (%S H% (& # %)
HOI((&' % 7' 484 H&" 7> HWI"( (&  * " "(%+%'HS "#% % .'H#'%
HH 28M& S (N H& ! %) H%! #+ UG TR R
WE* '$ "Ho%* #+ (S *HBHL" (&'* 4)' H% " $ %("6$7H&"
#8& 1% ( (&' " ( WE #>#& (& * " W(HS % #& 1% #'(( " '#%4
& Y% ' 1+ 00)H(H'% +%H # "+ L #$)% (& P HW! #+ "

#%$%( X@IY4

1G



5+ 6
T04001@I 7040001H8
T04000Q 7040001 8
T04001R 704001D 8
T0400 Q1 704001DH8
04000Q1 704000Q 8
T0400 1@ 7040011D8

7 8 9"919:; 59"99&<-6

43" H% %) HE& 'SV +1# )% $ % .#'% 1%$ )%
CHEH((C % T8> %IH(( % 78> "#%* T8>WE* 78>&$%* 78
'$ +& 784

"(OH& 1% # %) &" $'* 4% "$"* (% 'H HE H& $ % H'%  *>
%. #'(( " )(''$Y) (" (( HS H? H& % $'$ +'H

HH A4 HN(% ) $) S +& P& 'S HUNHE (W HFE 'S %)
(& '#%! 7 C > 400B > 14GQB > 14ROB > 4QRSE" 1 g2 " (" '#$ )%

& "% '("$ #+ %. 1DD +%#" 7)%! #& " *$S %H#" #' XRIYS

(% $" * #%>

AV, = 3V x o)
[T
7 418
VH#'% 41> " #& D %) H%! " #H& + %#" "> " " H#& 'H%! %) #&
HS1"%'('S " )% g2 (( H'%> " H& $H( #? #& (# %)
#%! "'S B'SH& $"H ( ?EH F)HW>h " HHWIAQW> ' $% #& % !
4> OHT T YHIH&%S " $ W ("R HI( TSV
+0# 'E) S &%? R 4 X@1Y4

&"'&M-" o+ 40 *

& #%H'( (%% # %) "SUF * w# ( SN (HH% ((H# )%
$%("*+ +% 4 HS%( @ (%"* % HE!  H& | %) H#& #% "%' $*
%)) $%! %) #& "$)% + $'(H'* (%)% I'H'Y  #%+4 & ++ %ETH'Y "

1D



'S % H& "$'HE&H Y% %) #% "% ' HY%+ B "$"* " +0%+% #'% ' #Y% #&
| %) %HH# %$ " H#& "4 & # g o)+ H#H& (%)% I'H"%"
H%+> 4o " #H& | %) WHH %S S A wm) " #H& (" HS ?2UEH
FUH )% #%+ # I X@IY>

fj'S-;'unl' = ]"i'r;-.'unl'lﬂ""llurs
7408

&"&"N"& I*

I+ (%) (H#'% # %) ?"&HS Rl (& $A>
HUHH(> &% %S> $ % . H'%> #%+$ &S W+ "(#> " %S #%

(&' . H&  # (% H'% HE& #& E+ " #  $¥ XI1Y4 %! (> %#H&

YH O O# HN(% # (&' H& '$*0%IH# %) &S W %S>

H& "6 %) H& (W HH ) (>H& (# % HHEYH #">H& "6 W) H& "$"* (H' >

'$H& ) E'"H %) #& "M$ X@QY4 (Yo #EPo #& (%l+ E'# %) #& )% ( )" $
%"*) (#'% > #& +""C % +%."$ "+ "(# )% & * #!2&"(&

S( H#H& (W+HH'%"' (%H#HA . #' > # %) +UWH"S™SG "$F))H S

COSHW (" HHE PRHU)HE *H I 4

$$HU %) . H#H HN(H O+ #H# & "$"F)'H O H& H#

L # T(% #'% +% 14 %I#T % #1"" ($$ " "%H& # 1"
$M) #? 28&! SHW!((HD 'S $% (% #'* %) #H& *4
%> #& (H('H# %) #& 1+""C (%"*) H'% " "I'H$ HE #& "6 '$ #H&

#%)#& #™M"* %) $H # XI1Y4

& 2. "% %) #%$%( @> #%$%( 2"' XRDY>'(&S$' '%# #7% % $ %)

%G+ ST+ (%l+ $ #% #%$%( @> ?2&" "I +%."* #& '(('( %) #&
BT 16 ¢ (W% 4 HNSW( 20 (BT S UHE %) %2 ST S
Yo TS U (%) (% ( $ T SH ) %! %HE #E

(%)% I'#'%" "$"*1%$ %) #& (+H%T"™$ (%l+ E '$#& E+ "l #
NE L #4

1H



&&=+ 3+

%? $*T'$ (%"*) #'%  #& E+ " HO#H S A% ¢ #
HH B F +0%H #" 4 H&" 1 HEYS> #&%(( (), ( %) 'H%! +" #
"HOb 'HOI"( +O%H# H" P'H& #& (% . "% %) UWHE '#'% X@RY4 (1 %) #&

e 0 HE!  H'%> %? $FT' S (%U* ) #'% +%"$ ' )#
COH% ' +C (%) (% 4 . # & > #& %) # (#'
"0 I'H#'% )OI # MR EH #SY) HBUH L UUUH H% 'S

BT OSH H PHRY H )R HIH #% + () H+ %) $H #4 & )% >
COH% ' "™ 8&# "$+ S H)WHE" #  TUESH H28(&F. N H#

H% +)%! % $V) # O@ 2#& ""' (( '( X@GY4 %?. > ' "k
) ( #H# )% #& %(( (), ( (( W% " (& KK H )% H&"

| #8%$ X@DY4 2% '# '#'. % #'% &. " #%S$($' (&%%"*' '$%!"6 $

HH O ' +& "( '+ RETH'Y% > # "H& % "+ %. $H& (' %) H& | #&%S
X@DY4 %#& 2 T %? +% 1" #& ""HS(+"H " S (H K HE 2% *

" 106$ X@DYA H& + $'HS +%H # " $.$ ) %! #& +T T HYI(
o0t H#T ) HE S TUW% S H (# > HES)) ()% HE 'S +% ( $ %+

#& %. ' (((%)H& %? $*T'$ (%"* ) (#'% X@DY4

&"&"& % #, [

% 9%( (%1% (& (# . # HS % %) #& 1% # &'$
'$ S S (NHHE% #(&" (9 1% (' $1( 78
UHY A% # (> %H" ( THS)% ) HH I%HE % #%
%? (%)% %% (&* 4 % (' $ (" %? #$"*H& %. # ) (#
E+ (% > '$ ((#* wH& +1# (& H& HUUH> SR> $4%
%! #> #%+> H& +>"# #% *>+%# #"  *'$ " #'( * X@HY4

& )% E+"L# ((#% ! UUSH $2H& 1% (1 $ ('S

CUOHS" &L &%? H& %% (% W% # ? 1% (' $ ('S
E+ "l # # XRQ>RR>RGY4

% (' $ " )Gk L %S #% "I H 1% (
%#'% 4 &  * # 1 ' +'1#"6$ #% )" # E+"# $#'$V
C(C#% '$' #& +1# ' ( $° Yo () $4 . )%() $ "



%1%  $)% "%1% (' " H'% ' | > > >'$

XQIY4 #&% *& #&" + 1 # "6'#'% | #8%$ ' $") #> #".$ #
R M4 R HE )% ( 'S (¢ BB "H% #P%
(#*%" ' %$$'S %T%$S$S * # 14 & %$SH! "($ %>

SSRGS %S 4%H HT S %T%ES  #1"%. S A" S
(% #H (" # (H% 4
% " # (>  XQOY %% +U6H # # I HE& WS (" ' +"* #?

_ L 2
o) %$S #el 2&'& " $)$ ¢ Ubond = k(rig — 1) o

rig =7 =il § (v #e $#( #2 #& +T W) HWI> o #& *
IS H (S " HE +" % (% # H#A

U0 +%H HT $)'S " # (% # %$$ #%!
Uangle - /{9(9 - 90)2 + kub('rik - rrub)2> 2& i" H#H& '* #? . (#0/0 > 0"
H& "M M1E > $ LT HE& 'Y (% HHA (WSHS) %BT(%.  #
+"* H#? % # HW 28N(&" " H#% %S +0o# #" TH& ' #& +"F
% ##'S$ "H& U UISH# (4
% "% T$'& S 8'* 496 47 $) S #&  , #" %$$)% HW
- {k(l +cos(np + ¢)) ifn >0
tors — o 9 . -
k(¥ — o) ifn=0_ 7 408

28 "SU(H H& + "WS'(H>|" H#& '+ H? H& #?7% $)' S+ >K" #&
L&Y 'S " HE VHE(H. (% # HA . H% L H'% ' S #%

$)' H& H% "% # 1>28"(&*". '""# #% E+ (%+ E'* ' U H'% > 28"(&
" O(H#S)% %" "4
2'$ A" "H'#'% ' $) $HEHE '$T/% RTL +%# #"

ULJ = (_Emin)

Rmin 12 Rmin 6
()2 ()
Tij Tij

?& o H& $"H (L #?  #?2% CH%! H&' #& (#T%)) $"# (>

> 7 4R8

Erin = Ury(Rmin) » #8 1""11 06) #&  * # 1> # #& $"# ( . T



4G84 (' > H%# #"  * ) (#'% ' (& 6 %,"( >'$(H#Tw)H# "
$SHWNH (#HH#& %*$"#(7), # '%. 1W8"# '(#'% 4

EVdW

O

—_—
T

epsilon

Rmin

" 4G3 & % AT *) (#'% XQOY

H%#H"( T(&'*$8 "# '(#'% 1%$ $ H& % %lc 7' + ". %
HHEH. )% ( (%0 $"* #% ' (&'* 4 (H % HE( +%# # $) S 7H&

Cqiq;
Uelec =€

€Tij > 2& o' H#H& $H# (1 #? #?% H%! ?H&" #& (#T%W))
S H (>, 'S, o H& HWI( (&* > " H& Y% Wlc (% ##> 1" #&

" #"((% # #5118 #& ("*)(#% XQOY4

% ('S I HS % L HF E+" (# % . #>"% >'$ . (%!+ E
1L HH# PHEI% (%, " #)% ()" $ > "4+ 06, $ ' 4% "H&! #% (% # %
+ %S % $ (GBH'% > #HI+H S+ 4 %?.>$ +H ' H#H&
"%l #> BTHSS 1% (" (% # % $ S v #IT

% 1"*V'#! (&"C 7V8 (( #'% > " %S H% * H ?)%(

) S+ TH XQL>Q Y4 % H& H'% "# ] $UH ' O&™& *1% ( '$

C%# + (" o+ #S H#H& )% ()" $4 & $2°( "

C(#% "+'#C )% . $) # 6! C #% "#I1$"%'$ (%!

+'#'(C "+% " #% $" #& (#'."# ((#% )% .'# ! %)
6!C #'# +" XQ1>QlY4



&"&'&" I #4 )0% #, [

& (Yol+##'%' (%# '$SH& '('( %)+ $'H % ' #& 1% # "+% # # )(#H%
H&H . H& ) (H'. 'S H& ++"(""# %) (%!+ ##'% ' | #8%$ 4 %("*

FOOK K T Ml 0 #'0h #96 "N Kok 1 0h | 2HE ) H> "&H
CH 'S "EF T T%H&IA & Y > # & (0 (& H& &*
(%)% '#'% "' +( %) "'$ ,"( 4 & " $ TS (%! ) % #E (>
% "IHS ) E"UH %) #& +%H"> +("  +% "$"*4 A& '> 1% ('
S HY%  (%l+ HE% (Y# > H#H& E+'$#& (%)% '"#'% ' +(

'S+ ") E" 1%, #CUHH'U )% UHE H& +%#H" '$ H& "N$4 &"
HHE 4+ "S($)H (%)% 'H% % S H#H& "$"* "# 2&'(&"(' #&
(%) "$" K C(H% 4SS H'% H9% (%)% '#'% " U HS> % H'%
D # (%! )% #& E+"("# ?# 1% ( 2&'( & & ( #& '(('( %)
#'OMHW" 'SC(#S$ "$'* * XQIY4

% , # >HE& (%!"H'% %) #H& #7% | H&Y%S *'. ' '$.H#H* 2& $%("*"
$ )% 'S (" %) SH# (%)%'HE% + ('S 1% (' $ M

"IUH%% %+HI"6 #& (W E # @ '$ (" #& ((HS'(('( %)
"tk * XQIY4

1% #$" > '$ $%("* & $ )% ETUxo#& $ 1"
+ 0%+ H#' ) H& "$"*+%( 4 #& #$ W&! (#%(& % @Q0 R XQQY> #&
LHH#'% ) (# &. . HYHS % #& 6! HFHE? S " UHE #$>
"&UHY% %) # %" " +&@ ( B &™&  TH& % &+ H#$%("*'S (% # $
2"H& @Q "UH% )% $H" S "$* 1963 E+%'#'% XQRY4 %

(%! " 'H#'% %) PH& (Y. # $%("* . #( #' ")%I'E% %) 6!T
HH# (W E' " H& #5 %) (%" &S %' '$1% % (& "$ XQGY4

&"&"- % 0+
*IHEWS ' (%l #H%'  E+ " $ ' # ' %+
1+ ##'% " #' #% + # #4 |, # $ EN+ #& 1%$ T

HEH% S +%H# # %) )% (((H% T $SH# $1% (1% M4



&"&"-"1" 0 [+, /

& 1%$ 1"("H#*H'W 7 8" "1 H&NS $#% %!+ # #& ) *$M) (

H? H% #H > OH& "UH 'S H& ) #HA %S #% ((H #& )

* gM) (> H#H& %S (+HT# T % 2 (&'*$ #? #H& #H#
'$H & H* O H1 &% S """ "14 +C1% (S (%
H%+%" %H# "% "l H'% ' $)% FUR(& HFA M S T HE
) S L HHES HE HEHU " 4 )% S % H& 1963 1(+ 1 #

(&' #& *>#l+# > $#H&E +()(& # XQDY4 A&" " ('‘#'$
) E' (&> "H & %! "I'HH'% % #& (%)% I'#'%' (& * %) #& 2&%
+ 06" 28M& 1+ . H# H& (Y. * ( %. %* "UH% #' 4 %
g ST I (%! M HC " ( (% H% "*H#& "6 '$ &+ %) #&
HOH )% (& HH S (HSHE # T ( %) #2% IN(% HE " H%%

"* )% )" "#*YH'% XQHY4

&"&"-"& %
Ul #" %) 1' )% (7 8" "+ $# I""* ) X HY H% HE %)
H#'% *H& Y HE! T? &HS ' % %. ' $* %)) $%! XROY4
%) H& +%+ ' +"FH(&", > 1+ >+ 0.8 ) (#. (( #'%

%) )% #'O#%" XRIY4 &' #(&", 'S $ #& ""* +0b# #" #% #&
"o %S H#% 'S HE& "I H'% HW?'S A H( H > #% (

FH( (%)% % # TH%A & )% > * * Tt S HHE 1%
NC#H AT > H& SH )W H% L% S H% H(H 'S
"S) o+ $H%4 & $USIHT % ) H& It o

SCS * (%)% HEHRHE H!" % B H% (" () !
+06# #" XR1Y4

&'&"-"-  +%  # |
#O$1% (ST 8" MH% | #&9%$ #% I"I"( #& "$' %)
H"()% ( 1"(% (%+ 7 84 #$'$ >') % (" ++"SHW HE "M S PHE

LR 48 (8% S (H'% > 'S H& %. ' 2% $%  #& "M'$ %. #&

@



H'OWH% " ((#S$ (%S *#% I'6 "c U OXGY H% #". H& ' % #

) *%) "$*XRY4 & ''$ SH#Y EN" #H& +HE&? %) H#&
GOk MUK 28M& ' % E+™ #& "$( 0 S )# (&* %) #& +%#H"4
%?. > "$%! % * $+ "FS" (H'% %) H#H & +"*I (& * H& +HE&?'
$NEH )N (4 & )N >H (('#S % HE% T )%

+H&? 28"(& 'S H#% % %  #XR Y4

&"&"." , + 0 0 Lo

S8 + $H'% %) "S$'F))'E T (& K*HE (O H" %H %

H&  # %) (% (#. %T(%. # "H'FE% ' +)%!$  1%# $%("*

OO UHRIA & I "% )% )" " H& M " 06) #& (%"*) (H'% #%

S OH#? O OCH. 'S %TH. #'# (%)% '#'% 4+ #'( >

%" % HE! # $H% S #'# E( " "0 HW%(' H&" (%

XI1Y4

0" * R "HE! 1% # ' (%1%  # %) ? QA H% H& "$"$' ¢

B OHRH (YoH" # H% H& %. ' * (% B % #& %H& & $> #& 2 "&#

&% $  +%H" )I" $+ $# XILYA  C$SH'% > #& 2% * ' | #H&#

TEIIS TH (% H&H (Yo # " # HW?'S H& HUH ST H U U$SH
4 H > %T(% #H#E#'% W) (H"H# " %"

' XI1>@0Y4

$"#'% %) St (# (! S+ S H% L )EY%

"(ETHE R N)HE TS HW(( #H& ST HSH&E S N HN ) 7
%) #& "SI 'S H& "$"* "HA % H%+ ' $ #H&+ (&* " #H& ">
TR >SS Y. H>H# U THE # RS H "((%+ | #H %) HE& 6!
H#% Y%oH& H#H'# 'S U# IS ## O ("#'( ' )V#H% )% "$'* *'$
(# #'('#"."# XI1>@0Y4

)0 L HE" I R PR T #'# "#O)( 2&"& ! '$#% (%!+ E
E+''#'% )% #& (&" *#& $+ $ ( XRY4 "+ $('"* #& &'+ %) #&
HHOUS'FH 2% S 'SH% #'( W(* )% #&  HH> 28" "('"*
"HOU6 2% $ . SSH % (ST HW H HL ST %) #'# 'S
H& Y% $('"*  (wXRIYA C$$"H'% #% #&  H'H "$"* "H>Q#HH (#

Q



YH (& H# SRS (H W) HE&E S &YW S H# "HY% (% #)%
1% '(('# + $"(#"% XRY4



% # (>

_ll!ll /* % 0+

e

UT # (# %) 2 %#" $)% #& %" W7 # AS
l$ $ n ll! I#II% l$ $%( " % 4AI# l$ gt $ !% ( n #&
(# #@# 2 1% %4 &$%* HN! 2 '$$S "+ H#&

00 2 4 (" S'H. "H 'S %E'"% &% +%H% H'% ? (&( $
Yo H+ 0%+ "H(H H'( HH (%% S H% T AL8AH (B W) H"#" 'S
BUC+ " T™F 1418 #'W ? * HS PHE #& G #%+% %* '$
+H ) 4

SN-1 \ SN-3 . N SN-3

A. Tributyrin B. Tricaprylin

"* 1413 # (# %4 "#"T7T@8'$ 4#"(+ "7TD8 '$ #&" T1> T>
TI(&™



'1&NH# 4 *

WH HS # (# %) " $)% H#%NS%( 2 "' XRDY "l #'% 4 %H& #&
WSS HE (% 1% (2?7 (%. #S$" +$ )% ' T #%$%( @ )% '#8
"N & HE H™ (& ? '™ $'S % T+%' &$%* 2 | *$

H% %( %% 7 84 "6 %) H& *"$ WE" (# $ %' #% (%#" H& '(*H". "#
'S UK A0 # 'S % +%S %*& () % #& S H' WU 'S

WHH'% 4 $U("* > H& E& #'. 1 # $) H& #N + # % #&
&S &M& L S( H& +%H %) ot )" $" % H#& * %' I""I]

XRDY4 % > E& #'. +'1# ? #$' 100 7#& $)' #" D8' $ #&
| %) "$"*1%$ TF H$ % H+#+% 87 #$' O7H#& $) #" H8

)% $H" $ E+%'H#'% %) #& "F$ (%)% 'H'%'$S %" HH%' +( " #H&
2% %) 6%" #'4XG1lY4

R

% #& ) H ,""H% >% H#"#" T @8 ## 7 $%($
#%3$%( 2" XRDY4 % ? (#$'$% #& ("# "B"8 "'$(&" &% $
+($% (% ()T "™ 14)%#" #"'$"™ 4Q)% #"(+ "8>

g HE S H ( H? CHF(C"* " %E* H %S + (% 'H%! %) #&

HH # &% $ 14 WIE"I>""8$% %SSWE* %) #'H &% $
100" H# % # H%?'S WE "% &Y% 4 ) H& H#& #(" &% $)% ! #'+ +% >#& +%
HEH & H& VU HSH# ()% #H& (%S ("H "' #S$)% , #' "4



" 143 )( %) T1> T'$ TI"$"*+%( #> #" #" 7@87$%( $

BOH B'SHNH"H 1% ( TUT # (# 84 "#" &%? " (' #(>
SHNH"H% 1% (" S $SI*# 4
9
(#$ $%("* +% " $ )6 HUr W (%% $" % 4

HY 2+ )% "* 4G ?'H& + %S ( % $ (% $H% >
FH(TI& 2787 8 1#H8%$ 'S ' 1 W % %$ $ (#%)4 %H" '$
B #2701 $$$" | ?# %E VUG HE Yo + ¥ 2>
2 H% L L A% SH&E % #HA Y #&H ' V'S Tw 2 '$$S
"HOb H& PH WE% #'"6 #& #] PH&)'' 041Q ' (% ( #'#'%4 &
#17? #& OWS#% * I""I"6%'% %! "'#'% %) (% O *# *'$" #
'$ (& % HEIBHE & 1% ( (% HMH % +%H" 'S H'H  H%! 4
U *I"IGHY +%(S >H & )% ( (% HHE? *'S $('$ . 100

#+ )%! 10> HD>G>R> Q> @> 1> #% 1 (Cl% > #& . #80) %! 1> 04D> 0

041 #% 041 ('Cl% '$)% %?$ 'QO0 #+%) %TH#" $ "l '#'%4 &
TN TES # (B P &HS*'S' )% 0#% HD " 0401 '$#&
UUUHS )0 1 B LW PHE R+ H% + | #&Y%Y 'S 1 * .



S #H+H (%HA 2+ )% S HE ) # T #+ 7"#& #&
"0 "H&I4

@' %+ “+ 4

& L "UHS # (# 2% % . # L#H X H%4

E+ "l # EIS$I## 71G > 21GQ > 21GQ> 1GR:1GD2> 1D1 >
1D > 10> 1RO > " 14187 OM#HS$"#% |## "$ '*%"#&!) %!

H& " UUEHY% +(* 2 4 "HTT@8 '$H"(+ " TD8? $W($ %

H& ¥ CHSVHHS +%H" 28" |HHS " (&" 2 '%?$H% ) E" 4
Uo( "+ + 1 # '$ 4% (H'% ("™ 2 H#& 1" #& + "%

$%("* 4

413 (W) H& PUSH+  THEIHHS 'S 'S H"H "4 HES
"$  1G>21GQ> 1GR> 1GD> 1D1> 1D> I'$ IRO ' ' $'$ &%? "

*  #( 4"(C+ "7D8" &%? " " HH& (# 4



St + 0

% (% "# ( HEH& \HHS $H& VSTH+ H#H ? %S

WE2&"(& " "1 +( "% $H#H& % # 'S #1?  #'"6$?"#& 041Q
1%6C ' "% 4 & #!7?7' " O#HS H#% Q00 #+ * I""I"6%"%
2HE & 1%"( (Yo H"MH 1 H& + "% 4 & *TI"I'6$
B@H 2?2 M &HS 'S 'S HE OHS$ #% @ 4" #
HHW)HE 7 8% ((H% '$# &) +H $)% (%"*
COH% 4 " %% 2 +)%!1$H1" HOPHE K+ HY +

I #8&%$ 'S HD 2'#& '*." $ "I"( #1+ '# (% # % 4

S 0 04

&)' FHUHE @ +%SH'% HOMHEM 2 $)% (%"*(( 'H'%4
& H%HH(7T (8'$.$ A" 7 A8"H'H% 2 ((#S$
"X 4G 4 "H 'S " (H%) $"H (%) 1 W
W o * ((H% 4 %.E% <7 s%8'S % %) H#% "%' #%+ +%
"$'F 79 )8 )% (& +&Y%H %) #&  HO @M% ? (( ‘#HS$ ?'H&
(Y H#M H% %(@1M (% © +H&%  ("+HA AR&H W& Y% + 1 #

CH% 1417 (UUCHS HE " F "% 7 "t 8" %$ #%
PE""6 #& % 'S+ (% H'%  #? E+ " # '(#"."% '$
Qo+ #H#'% ' (% 4 ' % (%))"(" #> $)  H& # H&%) "' $+ $ (>
28 41 S (" H& ' "FH%? 4 #& "> S+ $H# (%

(&! " %+#"1"6 $4

(0/0 F'7 ( 8] 7 sa 8](7 $ %_8]$7g (%)8 71418
,'H#'% 1413 (%" * (&'4 #H % #H( * 7 (8% A" *
7 5208>8 %.#'% *7 568 $(%)%0!'#'%" #%+ 79 )8# | 7H&H#&"
? " &H 4



AT % #H

% . H H& HUUH>S  T%%HI'T, $ THY 8 %) #& + Yot (%
2 C(HS PH& 2" '"6 #%% " 2 14H 414 "% H% #& ' ">
(% 'H%! 7> > > 8 %) +%H" 2 ' $> #% H& ""H" # (# 4
WS> %) H& +%H" P ((#S $% (% HW 7> > >
BHY . H OH& H#H %) H& +U%H" $"* #& "I W4 %> %) #&

#H# 2 C(#S'$% %. ' H% # Vo#'(H& H (H' ' *I#
W) H& H'H B "TH& "I 'H'U% 4

&1 % 0+

M 3+ +% + 1%

E+ " # 2 +)%!$ 6!'c*%+4 * 71>1IRGT+8" (% $
"H%+ TG.(H% "FHE "MHY% "$+ $#  (%"*# 2&(&' &%? H&
%S'H %% H& +" , (4
A" $m % ?' $3 QcT *HCH((C((*TIC
A"$m . 3 QcT FECCEC(TIC

#& E+ "I # #*> . +9%"# |##'% 7 1G> 21GQ> 21GQ> 1GR>
1GD2> 10> IRO8?2&"(&? "#%$($ . v E# "0 4 " H&WH
2 $)% "HU%S("FHE VHH'% T "H#S'  # %74

1GD2mM % ?' $3 QNTHE(HH-H(* (- H(* (U TIn

1GD2m . 3 QnT(*#("*"*(*#(( (*"#(*((# W (TIN

1GR M % ?' $3 QCT* (¥ (FH*H("H #H(HHHHH (R (- (B (TIC

IGR M . 3 QCTHH(" " *(F (" ((#'H#t * (e (TIC

% (&EHHY%  #'% ? +)%!$4 E) #>2"SM)% 2 S+ 'S

I##m . 2?2 $>" #& (S >'## m%»?$'$?2"$m . ?
$4 & '#H#H)YH?2 (% $"H#% + TG "* ""#'% "$+ $ #

4 00'(&4 & 0 H. (% 2 (&% ), (. ")'(#'%4



#& (%"* #*> (& "&" (%" 74 (%"8 U 1T 2 $ ?7'#& 4 (%"
) 0 E+ &%#4A 4(%"( ? (#.'# $'#1Gh ?"#& "# #'"%H'(4 1
| "o+ O+ TPTSTHE %™ '(HY%+ "% "$H? $) % "$ #'% 4

-'&"&" + 0,

% &' H#'S" #H* 7 SHW+ ") #H& +WH" % #% "( (WHS 'S T ("+#84
% + ")(#'% 0! %# "l &%+&H# ) > '$ )%  #'% Q00 !

I"$'6% ' $410 ' "# 7" "+% 8 ? $" ) TE@& * | #8%$
2&"(& 041 "+ G4l. Q00! I"$'%6% 4
" HEE% %) )HE ('S 2 $)% I RO CHH S % H

$("S$' H& "% HW 6! #H% ' % q % Y## ('S" % I" #4
OV CHE %) H BN S HH# " T @8'$#"(+ "7D8? !N $
'S +(HSH%H HQQUS S+ DA0" # | %) "#Cl*4



S # 4

Yo H& ) H " H% "I H'% 71 8>H#" # " T7T@8'$#"(+ " 7D8?
$%( $B ' %) H&%H" $ +% ' &W? # "™ @414 E+#S$> 'S
(%)% '#'% %) %H& H#H'H ?  %H" $'$% +%  (#'% ("# " ?
WY'ST @484 H#  @4>H#HH"( VE+HH# %) H%S%( 2" &%? P'HE %
("H & ("H 7% $H (#'% 14141 $ | #&%S$ 84

" @413 $%( $+% %) H" # " 7T@8'$ #'(+ " 7D8 % #& UT'
## %)



" @43 %($+% N)H"H " T@8'$#"(+ " TD8HH& '(H#'. "# %) #H&
)% #& ) #1 " H'%

$%( $ +% %) H#"# "7 @8 $%( $ +95 %) H "('+ " 7DS8

)

7( %? ++
C%8| %$ | %$

)

7( %? ++
C%8| %$ | %$

%

% 1
"%
% |
%

% 1
"%
% |

#
H#
#
#
"#
#

1 |TQ4D | 04000 04000 | E| E| E |1 TR41 |04000 | 04000| r| r r
TQ4AG | 14@G1 G40l | E| E| E TR40 [14HG | @4DRH |E E
| |TQ4G | 1411 14HH |E |E |E || TRAO 14HRD |D4L1 | E| E E
@ | TQ4R| 140@0 @4QGI |E | E |E @ | TRA4d 400G | Qdp1@ E
Q | TQ4R JRR1 G4HHG E |E E Q | TR40 | 14DDG | 4D11| r E
R | TQ4R| 14RIQ G4p@| E E E| R |TR40 | 14D1@ |D4QI |E E
G | TQ4R| 14GPQ @40ff E |[E E G | TR40 400/ @4DHH| E E
D | TQ4R| 14G|@ 4D@l] E E E| D |TR40 | 14DGG |D40Il |E E
H | TQ4R| 14RLI 4D |[r t E H TQ4H 14DQG |D4|l |E |E E
10 | TQ4R | 14DOR G41IR| E EH E| 10 [TQ4H 41GH @4GDH| E E
11 | TQ4Q | 14D0@ QWROR |E |E E 11 | TQ4H| 14DD |R4DPHI] E E
1 |TQ4Q | 04HIL R4GDD] E E FE 1 TQ4H | 14Q0D| G4GG@| E E
11 [TQ4Q | 1411] R4@|G |r |r |r 1] TQ4H 140G0 G4IGD |E | E E
1@| TQ4Q| 14@Q 14GRD |E |E E 1@]| TQ4H 141G | G410D] E E
1Q | TQ4Q| 1411 Q4pl |E| E| E |1Q TQ4H 40G0 | DBIRHQ |E E
1R | TQ4Q| 14@@1 Q4D0@ | E| E |E 1R TQ4H 401 |G4R1 | E E
1G | TQ4@| 14ll@ R4RDI E E E 1G | TQ4H | 14DIR |R4ARR@ E
1D | TQ4@ JRPR Q#HQ [ E| 1D 7Q4D | 14HIR D4D@ | E E
1H | TQ4@| 14HR Q41GI| E E FE 1H |TQ4D | 14D@ |RA@H| E E
0 |[TQ4l | 14IGI| 141H| E| E E 0 7TQ4D O04HHH @4HD1| E| E E

E-
T @413 #%3$%( 2" %A+ # X)) "H 7" (Cl%8>  %? % $>

++ % $8Y'$% (" U(&("HT(H "% 1> '$184 1 ' (('#$
HOH%HE # SHS A% 'S S% #& &' CHWIA 2%'# CH.
$) " &% H& HW! ' IH(&S$ " #& C(H'%4 "#"% 13 H#H# (& +'($

% (% (#()H>("#"% 3#H& $"# ( #?  CHF(C* " %E* '$ + (% 'H%! %) #&
#HCULETLIA WS ("# "% 13$% % SSUE* %) #'# +%"# % # #% WE ' "% &% 4

1Q



J&"? /

)% "H%S (" IH#HYN > 1 N H % "I H#'% ?' 4+ )% !$ ?H&

H"# " T@84 % . H H& #'"H %) H& +9#H" HH#H P "TH&E " H'% >

" %%H I'T, $.H'% 7 87 ((HS % #& (% 'H%! )#
Tk e #'O(H% % H#& (% HWIA " * H& W% > #&
& "HH % $ LW ) 100+ )% +%H"  T™ @484 " %)

#H& "M'$ &%7 ' # "6 S+HH  #? 14QT 4QW)# 100+ 7" @4I84

@413 %)+ %H" (% "$H#H"# " 7T@8)%!)" # ,"" '#'%

S0

"HHE @ %S (H% Ml H% S HE I HH+ WH" 'S HH HH?
&($ ?2"H&E 7™ @4@84 &%? " " @4Q> #& $"# ( #?
(" * WE* '#%! 'S + (% '‘#%! %) #&  #'# T$18B #?
WE'"% &% '$$% %SSUE* %) #'¥ 7$Q>$RS8B'S$ # ""6$ (% #'(
HUSUH % #? " >&THS 'S HH((S TS > SI> $@B8 #&H &% $
% .$$"FH& " H'% ' ' $'$H& n o #& (%S

HH %) HE %NS H% " H'% ' &%? % ' @44 %
"I 40 7DT IRO&S? %#* #$' #& HH (%S %H# #""6S$
$URHE ) HL %) H& "I H' $ +'H 10 +'H$ " H'% 4






" @4@3 %)+ %#H" T $H+> 1G>21GQ >21GQ > 1GR> 1GD2> 10
'$ IRO8" S O HBTHE"H % #"(+ "8" $" $"*@
"1 '#'% 4



"@4Q3 "H (" H#H& "$"*+%( #' $1> $>31>$@> Q'S R4

+! +& +- +. +@ +<

@ ?"$#+ 41RO 40QC 4D1R 14GD: 4IRR 4DGR

@ 1G [41GR 4@1H 4GGO 14GHD 14HGO 4I0

@ 21GQ 140GC 41H 4D0Q 14GD! 400G 4@HO0

@ 21GQ 411G 14HRD 4H@1 14GGG 40G 4R1@

@ 1GR "9@: 41 4GQF 14GD "9 &".AA

@ 1GD2 14101 410R 4GRG 14GHQ 401G 4@H1

@ 1D1 -"9@9 4Dl  4GR  14GRI "@; &"1&

@ 1D "O<< 4 4DR 14GDH I"A< &"-A@

@ 10 [40HD 410l 4DH 14GG 41@[ 4GR@

@ IRO [40DR 4QD 4GQ@ 14GRR 401 4@GR

D ?"$#+ [40D€ 4111 4D1H 14GQ 40| 4RQD

D 1G 14111 4Q 4Gl@ 14D0Q 14HII 4@Q1

D 21GQ -"9<& 40HE 4GGF 14GDI 401@ 4RIO

D 21GQ 140GD 40Q0 4DIR 14GHI 14HH1 4QR1

D 1GR 14100 40H 4GH 14GDI 40IG 4R01

D 1GD2 [40GH 410@ 4H1Q 14D11 40QR 4R

D 1D1 -"9@: 41G 4DR0O 14GDI 401 40QD0

D 1D -"O<- 4 @R 4D1 14GG@&"99:  &"-A:

D 10 [40DC 4RD 4GR1 14GR| 14HDI 4@1@

@43 .S H( S HE (WS + # %) #& + %$ (#'%
IUH% #7? #'# 'S+ %H" H% ?2&"( & $)"$" "™ @4Q' $1>

& )"
S 0p) #&

$> 31> 3@> $Q "' $ $R4

"I H#% 2

HHY)HE @ +%SH'% " H % ?

((#

$ #& 1 HE&NS H'%N '$ # &W? "

$'SW #&

$)% (%" *(( H'%4
"% 1'% *,

@41's @4@4



3 +) # "

Q@TA" $# + T 14IHHR TI4G00Q 1@41H@1Q 1G
@T&1G T 14RDDI TI41QI@ IR41R@ 1G
@T2'1GQ TQ4DRDG  TI4DDI IR4HQLQ  1G
@T2'1GQ & T G4@ID TI4DD1Q IG4AGOHG1 1G
@T +1GR & TR4G TI411  1Q40DOGD 1G

@T & 1GD2' T RA@Q TI14QQ1 I@4@@IIR 1G
@T&1D1 " TI14@1G TI@4RHI1 IRARHQHD  1G
@T&1D ' T 4QRGG TI4QDQI  IR41IQHD 1G
@T 10& T Q4DD H TI4DDQ ID4A@QG@G 1G

@T IR0& T @4QQl TIRADH@ IH4DGIHQ 1G

T @413 . % %) H%HE(> SASS % . H'% * ) %!
+06% (H'% +& "I H'% PHEH" H# " '$(% )% IH'%' #%+ (% $"*#%

H'#4

3 +) # "k
DTA" $# + T I14ROHG T@D4RRI @Q4D00ID H
DT&1G ' TG4 @GR TQ4@R @ Q04 @HG@ H
DT2'1GQ ' T Q4H T@H4 @F @R4GH10R H
DT2'1GQ & TG4HIR TQ140DGR @Q4IQQH H
DT +1GR & TR4H@G TQO4Q@F @R4Q0 @Q H
DT & 1GD2' TR4@0@Q T@D4HROR @I4H1@HH H
DT & 1D1 ' T G4HOGR T@H4H1¢ @Q41DQ H
DT &1D T Q4@G0G TQ141G @G40@ll@ H
DT 10& T R41I1QH TQ 4GQD. @G4GQGIG H
DT IR0 & 4 4s 44 44 44

T @4@3 . * . %) HBHEE(> 3ASS % . H%  * )%
+ %S (#'% +&' "I H'% PHE&H"(+ " '$ (% )% 'H'%' #%+ (% $"* #%
HHASAA3 %"

#'H#T+%#" "l '#'% %) DT IRO& ?' % #* HS'H H#'H " %#
#""68S "TH& )" HL %) H& " H'%> '$H LSS T $) S
_%#M T @4@4 &' #HETIH# NS #H (NS _%T

"$'S 1%.8) % #H& (" H'% $H4

@0



M + * + 1* /
% #& + ")'$H#?% I## "+ 71GD2'$ 1GR 8> *  (#%+&% " ¥

+)%!$ 'S #$ 'S ? &W? H "t @4 R ?"#& #& + #" $ +
% (' ?™&#!" 7 | #84

l 1GR

1GD2
" @4R3  #%) * ' "4 #'$ + 1% (' ?2M&H#
7 1 #8>'$ 1GD2'$ 1GR '## "+ ? &"*& "*&i# $4

FO)CEE %) 7?$#+> 1G> 21GQ > 21GQ> 1GR> 1GD2>

10 '$ IROB> #%?'$ #" #" 7@8 '$ #"C + " 7D8' ' $'$
LUCHS H% HY H% L H (% H# (4 $ + ()@ H TCr8'$
#H&" H S S HW% T WEST @ 4D 4

@ 0o , 5. 6 + *, BAG

%)"(" # %) (%"*) #% ? ("HS T H#H& "' * "% )%

00 " HTUF HHKH & H HH& $Y)) HIHH% $H A% HA VH&H" # "
SH(+ " SH? $)% . (#S$! HH'% '$ S H#+ $H &% $

E"#" " #"M"F #4

@1



" % (I 1] |# $ (% ))II(II # > (% ? (l ( l# $ )% l(& (l 1 $ (% |#||0/0 %)
# "nen oy #> # #T # ] $ %. ] $|#| ? (I ( |# $4 . 1 ||!+% #I # (l " l# $
(% ))II(II # ?II#& 1 % 1 $ + 1 !l (% l#ll% (% ))II(II # 1 &%? l# 1 @4Q
+ " " " + +
C C C %
@ g
agia 2SQ T 4 Q2 0aDR  04GL 04GHI
1G op2 S o § S  7040ID08 7040@G( 704000G HC1
21GQ i e 04GG1 04GR  04DHQ
21G % T 5 =
AdH#4 2168 s £ 3 I 04DQ0  04DR1  04D1
1G 1GR 5 & % 8 704018  70400R08 704000@8 HC1
1GD2 o F R OFF 04DDR  04DD1  04DD1
r Y o 0o
AdH#4 gigg @ % Q v 04H @ 04GHG  04GH1
1G = ; o - & 70400DQE 70401GH 704000D DC1
= ~
10 ionp B s 04GG1 04Dl 04DQ1
) o
T Q 2
Ad#4 Zng T S @ & el 04cGD  04GDD
21GQ 1GR SERG Q 8 70400118 7040118 704000D8 DC1
F o F
10 lop2 04D H 04HH  04DQ1
T O Ao
Ad#4 zng T 9 g5 § o041 04601 04GR
1GR 5160 § O & & T70400H8 7040I1GE 704001Q DC1
F F F
10 1602 F 04H@! 04D10  04GDQ
a o
fé#“ 216Q I ér) S—f = 04D@G 04GOR 04DIR
2160 1GR S T @ O© 70400D08 70411GI8 704000@8 HC1
0 1GD2 - F F £ 04D10 04Q@! 04DRD
x o T
2?&‘24 1G s ¥ % S 04DID 04DG@ 04D1l
= 216 ® 5 S o  70400H@: 7040108 704000@ DC1
5 1GD2 £ £ £ g 04Dl 04GG1 04D@R
Ad#4 o £ 9 8
2160 1G T 5§ 9 = 04DDO 04HQD  04GHH
1o 216Q © 5 £ & 70400@08 70400 R8 704000R8 HC1
o 1GD2 = + F F 04HH 14000  04DQQ
O —
x o ®
1Aé#4 260 2 9 ¢ S  04HOL  O04GRH 04GDH
2160 1GR i o g (o 70400018 7040G@ 704000D DC1
- 1GD2 £~ = £ F 04DQG  04DDR 04D @

" @4Q3 "'* #>## (" HS (W) (" # 7> >(>$87, #'% 1418 %) %H&
(%)'(" # )%
(S8 %) H& | #H'% ) ) H#H (%S *?"$#+ 452"

#H# > (% H'%
+$'H'% 7 & ($%

(& $#

@

#'$'(('( %) $ #'w'



)0 "% (% H'% (W) H#T7'% 4T 8'$ +'1 (% '#'%
(%))"(" #4

o @4G3 "% (Y% H'% )% #HM"SH# H# F%. T $H # THE +(#HH#W

WS # + $(H H& I K) LEE% % +(U(H> % %) #& # (% #S
%) # " #$)% _"HH+TICT21GQ  ~#™"* #'§(%))"(" # >
>(>$' $#1"$' TI014H > T1LI41@> TI004QROAI@> +(#. 4 $'(#$
O . E+UE +(Y(EE & %2 @4D4

" @4D378 +()V('HH %) ## O HWP?S H"H#"T@8'$
#'C+ " TD8" # 1 %) "HCPHATH S SS  H'% &%? H& % '8

@l



7+ "&$ #)% 6'c '4878 & HH %) | HFHY% % #H&
bl+ ##'% ' (% %)#" # " T@8'$#"(+ " TDBAA"$#+> 1G '$21GQ
HS #""% #)% (" H'%4

@t .0 +%

H& + "% + "&S$'#'( XR@Y>+TH##DO" + DAQ8' ' ?  $)%

FOVCESE CCHE% 4 F()CEST # EY S (S HE 1% # %)
6! #&# ' $1400!% %) )H## ("$+ ! B4 E+ "L # + ()@

&%? " "™ @4H '$+ $'H#S % % %"*) #'% ' &%? "
" @4H 4

" @4H3 & ) (#%)1D1 ''$1D '% #& 78 +()'('(#"."# '$78
QoI+ ##'%' (Y% 4 "% (" #$(%))"(" # 7T1014H>T11141@> T1004QR> T
1041@8°?2 $" #& (%"*) (#'% 4

<! , 5.6

%) # %) H# " T@8 +()( (%) (#'% ? (" HS THE % #&
HUHT OSHA % H& +% " HMF # H& HE& W HH& $) #IH#H'U%
S SH+ SH 4% H> (%K) H'% (%)) # 'S (% H'% %) H""F #>
H# OH'$%  SH? ((#$4 O H H (RS (%)) # ?H&
T0h 'S T (% W% (%))(" # &%? " ' @4R4

@@



C C C %

Ad#a O y O o
1G iggz 2 5 § ¥ 04HQI  04GD  04G10
21GQ 5 o4 I £ § 704018 704D0@ 7040@DI QCG
21GQ E F FE [  04HO0  04Q00 04@GR
IRO
Ad#A 2160 2 9 T O
1G R 9@ 8 % 3 04HRQ  04QGD  04GOH
21GQ 1oD2 = O o I 70400D08 704ROD087040@DH8 QCG
10 E F B F 04G00  04Q00  04@0Q
IRO
Ad#4 r 5 © o
1G 216 © ¥ @ %  04DDQ  04QD1  04RHH
21GQ IGR 5 O o & 7040@QC 704R0Q¢ 7040QIQ QCG
10 1GD2 F F ©E +~  04Q00  04Q00 04Q@D
IRO
Ad#4 g ® 2 «
1G 216Q § ¥ ¥ X 04HQH  04H@G 04RH1
21GQ IGR o © g9 © 70401018 704 OGRS 7040QGDS QCG
1GD2 10 - = 04Q00 1 04QG1
IRO
A4tt4 T —
216Q 19 ¥ Q 9 O 04Q@R  04HQG O04RDH
21GQ e 8 =5 2 I 7041@0D¢ 7041DD ¢ 7040QDC QCG
1GD2 F E F ~  04Q00 1 04QG1
IRO 10
Ad#4  21G -« 2 7
o 1G§ s & z ¥ 1 04@@! 04GIR

O o ¥ B 708 704QQGI87040@R08 QCG
21GQ 1GD2 o o = o
IRO 10 H - 1 0 04ID1

@IR3 "H " H"* #HHHE B> (" HS(N)( # 7> > (>8> (% #% (%0)H# )%
& B H# S (%) S #%' + S #% 78&($ % $($8 %) #& !#HH% ) (#
(% $"* 2"$#+4 s2 ' . YW ' % ( % H% (%)'("#7'% +T. 8'$
(% H'% (%))(" #4

%) #& #%+ (% H$ (%)) # " #S$ )%l "$#+T1GT21GQT IR0’
BN S (B)'C# > >SS '™ $' T1G41> TIGQ4AID> T1I4RH> '$
1DI4R1 +#". 4 $'#S$ (% '$ E+ " #oF()yCEE )

&%? " " @4104

" @4103 + ()'(C#HH W) #H" # " T@ 8 S (W HHYW (% 4A"SH+>
1G>21GQ "$ IR0 (#$' #™"* #)% (" #% 4

@Q



Y *, 5A6 ,

%)N'"# %) H"(+ " TD8 +(M)'( ("*) H'% ? (" HSTHE % #&

# ||(|+ n $I#l4 m * # ? * I# $ ?ll#& ( II# m #&I# &l- I# 1 # #&
$Y) #UHHU 'S 7 SH+ SH A% HA & () # ? (" #$'$
(% ‘H'% %) H& #MU* #H>HH# H'$% ' SH? ((#$4 | %)
(I n I# $ (% ))Il(ll # ?ll#& II* II)II(I # 1 % 1 $ + 1 !l (% I#II% (% ))II(II #
" &%? "' @4G4
+ " " " + +
c c C g
£ 9 o

fé#“ 2160 & @ 3 @ 1 04H1G  04D1@

or  ASQ & F g S 708 704 R1D¢ 7040 QD! QCR

0 1GD2 F F F F 1 140  04DQG

® o o

fé#“ 216 ¥ © 9 % 1 04GHD  04DOD

e R % ¥ o 9 708  704@118 7040 GHS QCR

0 Q 12 F 2 £ F 1 04Q  04GQO

fé#“ 260 © S 2 g 1 04HHH  04GGR

opy 26Q & © 9 & 708 7040 RG{ 7040@0 QCR

e 1IGR +~ + +~ F 1 140 04DQG

Abtt4 T o T

16,60 3 % s §  o0aQ 1 04D@D

216Q 557 B8 8 g T 7040RRH8 7448  70401QDS QCR

1GD2 F 2 E F 1 1 04H H

10

T @4G3 (+ "H"* #H # #> (" HS(W)( # 7> > (>8> (% F%
©)'(" # )% & $H # 'S (('( W $( H%' +$HW% 7 &(S %
$($8 %) #& | #H#'% ))(# (%S * 2"$#+4 s20 ' )% %

% #'% (%)) #7 ' % +T. 8'$ +' ' (% #'% (%))"(" #4

%) #& #(% H#S(%)'("#" #S$ )W "$H+TIGTIGRTIO

B # S (%) # > >>3$"$)$ ' TQ@4RG> TR14@Q> TGQ4I0> ' $ 104IG>
+@#. 4 $'HS (% . E+ I # +()CHE Y 8&%?

@4114

@R



o @AL13 + ()R W) #(+ " TDB S (b % (% 4A"SH+>
1G> 1GR'$|O (#$'#'""* #)% (... H0p 4

@G



@"# $

A S$.%+S " (%"*) (#'% #% + $"(# #& "I+ (# %) ' |H#H% % #'H#

+()'CHS " HES ) # %) H%HE (> SA> $%.H% 'S
(%)% '#'% "' #%+ ? ' H#% S H U&HE  S("*'$S & (*1HH%
"% #'$ S 24 A& (%)) # ? ( RS )% %H&  H#'H >

(% % (%))"(" #%)#""* #7 OADIR># #T #7' 04G1l'$%. ' $# 2
04GHI4 #&" #™"* #>7"$#+ '$#2% ! ## 71G '$21GQ8 7?2 ' #%
42 ) (%))(" # H&WH ( + S H&  IF(H %) %H& )% | #H'%
721GQ> 1GR> 1GD2> 108 ?"#& (% '#'% FO4GI+FO40@G84 +# ) %!

"% (% H%> +'l (% H'% (%))"(" #)% #& # # # ?' FO4GR
7+FO40IRD8 '$)% #& %. ' $'# ?' FOADHQ D8&"(&"$"(# #& % # %)
% TH&Y$ " T U*A Y (" H%> (%" H&WS (% (# + $'(#S$ #H&

& (1 # %) #" # "T21GQ> #" # "TIGR> #"(+ "T1G> #"(+ "T

21GQ > #"(+ "T1IGR> #"(+ "T1GD2> #"(+"TI10 '$ #& $#'% %)

#" #"T1G4 &%? " " @4D> ' "* %) B ()CH PHE H#&

1##72 1000 (% (# + $"(#S$S % (%"* ) (#'% 4 & Y% % ! #&%S$
2% $  $)% S (UIMHY #H + ()" CH $S(S"F% H& "I+(# %)’

| ##'% T2&H& "# & ( % $(8" '+ $'S(H " T%.

(% '#'% FOAGHI>+F04000G84 '$$'#'% > *U8) #& (&'* " #™"* #> #&

%. ' (% #'% # $ ( #? 04GR'$ 04D1' &%? " " @4G4 &"
Y# U OHE SHT'S+SHE %% (% "F) #H% 2&"(&' %? S+

HUHY% UoH& 61T H'H +% 14

00H XR@Y> +T##'' 2 +)%!$ '# QQY " + DAQ ?2&"(& " %! ?2&'#
$) #)%!% E+"I# +%($ P+ Y% !1$' T #QQ 9>'$+ D404
C %) #& $) # ' (BSHW T+ % # I+ 'H 8 % "#'UW

@D



LOYCHE% %) # ('S > + () (ELE %) H#H# " T@8'$H#H"(+ " TDS
&%7? "H'% ) %! #& OO0H '#'( B#& " @ CD+(")"('(#"."# #'%" (% #%
% 2&"(& " $" "' )%l % ' 1 #4 . H& > % (%"*) #'%
% (# + $"(# #& #'(+ " 7D8 +()"('# ?2&'(@&" &($ 1Dl '$

1D ##'% '$ +(" &™& )% 1D1 "# 1D 7™ @4H84
%?. >+ $"#'% )% +()'("# %) H" #" T@8!" FH. #HS$ #&
SUHO N E+ T H ! 'S SH%? % # 7" @4H84

A& (%))'("# 2 (" 'HS)% #" #" T@ 8>#& (% H#'% (%))'(" # %) #&
BUUE# P 1> # HT # 7 04@@1 'S %. ' $# 2 04GIR4 # &%? ' %?
(% 'H'% 28& (%l+ $VHEH& (% H'% . HE&H (%) ) %! %HE #'# 4
&' IHH % HS ) % H& %72 % # %) $H  +%"# 28"(& *H'. ) #$
VHE HE& H""F SHE& H H# H(% H'% 4 %S H%* H 1% '(# (%"*

) (#'% (%))"(" #> HESH &% S ' *$4 %?. > 2& (%))'(" #

2 (" H$)% #'(+ " TD8> (% H'% ( %))'("# %) H& #""* #7? 1>
#HT # 7 04HIG '$ %. ' $# ?' 04D1@4 &"&™& (% '#'% (%#' $" #&

PR (0 H'% ' H& %. ' +'1 (% #'% ?' 04DQG4 &  # &%?

#& &"&'(('(( %)% ! H#H&Y%NS . PH&' %?'% HU)H""*'$# # '+ 4

#&" 7 % 1H&WS (" 'S+ S " #% % "R 40 | PR &M

(4 ¢ "rH& N HHE TUH% 2% $ (' #&

SUHOL TSR L H&HE (%! ) %! #& " #" "()#H% %) #&  + (")(
B > % HHL" 1 H&%S 2% $ $1% NI # H#Y% + $U(H H& I (#

%) HH'% V% #& % +()( #'#4

(% (%"*) (#'% " %#H' ' % #) X LHRSS "H L (" H%

%) (& (Y% "*+TH Y0 #H& (HS+UH" % +%H" )" " %S #H%*#1%
(# HAHE )H% H&H () HH&  +()'((#H o H& "H ' *

%) "M$> "B C&+ %) #& (WHHE )(> &SWEYW "("H %) "$"* +%( #> '$
Y% 1 %) "$TE(HA & +NH (! SHES"HN % (%"*) (H'% #%
"I+ 0%, #& %. ' (Y% H'% ?'H& E+ " # $ '#4

% "% (%$ "l #'% *.(CH'( ")%! W% % H  H'H #"U6H% >
Qo+ ! # " 'S "S"F )" HA % $ HH ? O #"U6S ' #&
(# #'(#"$4 H#& WH& &'$> # #"(+ " TDS8SIRO !## " '#'%

@H



M EH W HHE TR ) # W) | #H' % "HWHE "$"*1%$ > #'#

+O)'CH % &%? #% $( 'S E+ # 7" @4D 84

(% $"* #% #8& "' "> E(+#)% #& "I W% %) #" # "T21GQ '$
HU(+ "T21GQ > %H& "l 'H'% &%N?$ H#""GH'% +H## )% YH& +%#" '$
WSV 7T @A@84 & 'H# H'. " $'*1%$ %) 21GQ # # !

$(' H& +()'(HH % %HE H'E 4 (%"*) (#'% $"$n# E+" #&
$(' %) +()(EHE ST H#HE (% 4 . H#H& )% #& YH& (' >
C(#$$ % #% *"('$ 1T ( Cl% 2&"(& *. ' "' )%

)% ' "$"FI%S$ 4

& K SH( %) HUHHH Y% T @48 &. +%"$S$ "F")(#
"0 I'H#'% 'O # #& + (")"('(HH %) HE&  HHA FH#('> &($ + ()
WH P THEHE $( U SS'H( % )$1>3Q 'SR 2& (%l+ $#% #H&

'$H+A T HAS( " $1>3Q 'SR " H ( ? " 1GR> 1D1 '$
1D '## )% #" #" 7@8'$1GQ> 1D1 "' $ 1D !'## )% #"(+ "
/D84 "(#& #" "E!#'# E+ "l # &%? $H#H& " #"+%. ! # "
+()'('#EH> H#HE $H#H (O #? (M "%E* H%! 'S + (%

H%! %) #&  #'H THI8 'S $"#( #? WE "% &% '$  #'H WE*
7$Q> SR8 *00%S$ (' $"$H )% + $'(H" *H#H& "# %) ' | #H'% 4

#H# +()(# " %(HS ?THE H&E &+ %) H#H& "$"* "H4A S('"*"#
"6 2% $( #"( %(* MH& #& #H'# >2&" "('"*H "6 ?% $

(C#OSS'H'%' +( 2&M(& ) 'SHW'H H . "$"*I%n$ '$H& $(

#H# +()'(# XRY4A &" "$'" ++%#$" #& !## %) 1GR '$ 10 "
28" (&H& Y | Y)H& "S"*H%( #" $('$  PTH&  +& " I#H'%
SHE" +()("H " & (SHWYS H"H " T@B84 H#& \H##> &WHT *H&

#H T@8( 1% )" # #""6$ $H#H CH. ST I%S " H#&

(%'t

B& %% $ HEH HUEH F("* %) H& (H' H HE &S W& ('S
2% $ (Yo#" # #% #H& 10'H"H 'S H U W)HE 61 H && #I+ #
XRHY4 % #& ( %) 1G '##'%> &$%+&% "$ 71G8 '% $ #&
(# #'( " VHESH% 'S 2 % $ FH'. ) (H#H& 19%0'H"."H#
'S HH %) H& 6! H HS H#I+ # XRHY4 # &%?$ H&'H
+OVCEHH )R HT@8" $('S &)'SH'(+ " TD8" (' $

QO



HG Cl*4 & $(' %) +()"('#'."# )% # "#" 7@8!' '" )%! #&
$#UEH' %) H& (H'. H 28"(& 'S H%& SH'% %) "# #'UWN * "
7' @4184

B M § #S #& &'$ H # %) #&  #'H 2&"(& )%
(" "#'(#'% )% (# "4 VH##% #%  (##( "S 7 T"T +8 %
#&" " 2% $+%' $(' #& ( #OHCHE S 'O%
HHY%  HH HHA %?.>% M7 CH% (&% (&"  H& + ()"("H#
%) H&  H'H  VHHCH& 'S H&H' W(# S '#H#H& "$"* +%( #>'S$

"#(# ?H& #'# '(& 71G> 1GR> 21GQ> 1GD> 10> '$ IR084 A
+%+% $ HEH H&  H ' $" (H HS #% &  H& +()'('H %) #&

(" 'S 2SS oH E+(H H% $1% H& ! (&' %) #& (# "4
E+ (#$> 1%# %) #& |##'% $'$ %# *#'. ) # #& (# #'('#."#> #
CHS (&S H +(O)(H H%?S (] #'# X1GQ '$ 1G )%

#"(+ "7D8'$ 1GR ) #" # " 7@ 8Y4

Q1



<" $ #$3$ )

A S, %S ' (%"*) (#'% H#H&H ( $ )% S (HY #H
FOVCH S (S % HE& HH ) IV HE "% T8HE H & ( % $(
HLHST T HS IS (H ! T%. ' ( % '#'% FO4GHI> +F04000G8> )%
$%"* #UT(% "* '$ '%"% E+ "l # ‘4 o+ %

E+ "l # .")"$)% "+ 4 )% (" W% %) (%" +T# > %

| #8%$ (% (# + $"(#$ #& & (! # %) #" # "T21GQ> #" # "T1GR >
U0+ "TAIG>#"(+ "T21GQ>#"(+ "T1 GR>#"(+ "T1GD2>#"(+ "T
10 'S #& $H'% %) #" #"T1G #'%# TI#H#+" 4 %> ' "* %)

#H ()R HE" #& V## 2 100 J (% (#4 &' | H#&%S$ 2% $
D' # S S H% Y& + %R " )IM" H%b +$"(# #& "IH(H %) ' HH'% )% H#&
% +(")"( HH %! #+ H#HH# 4

B>0% "% UHE!  SA *> (H%# W O*>$ % H%  *'$
(%)% '#'% " #%+ # 1> 8%2. > H& I' " 1+ 0%, | #+ $"(#'% '((
¢ %S S FoH& )H > (&' " # ' * %) "$> "6C &+

%) #& (W H#(#H )(> &$%+&% "("# %) #& "BH%( #>'$ % | %) "$"*
("4 4

&% #'( >H&" | #&YS% %o* " E+ (# S #% *0%S$  # HE" #& | +%#"
YI" 4 %S H% . ) H&" ' H#%>$Y) # v T H#HE + &% $
YBST)# 2% 4 %HE #S$' 2% $" L HYHHE # %)% (%"*
) (#'% )% "# " H % $+ $( #% +%H# "C HHA  $SSH'%> #&
E+ "l # $# &% $  '*$ HE WH& +% ' IH## #% "(' #&
%)'$ (%) (" H%4 H&' ! SH& %. ' (% H'% % $ E+% $'$
%)'$ (%)% (%"*) (#'% 2% $ # #$4

Q



XLY (&™ /> " > * > '* > *$%p) > &# > #'4 & %+
(%)% '#'% %)’ $%!%' "+ 4 # (# 1HH GBQ31DGTO04

XY (&> 4'$ 4 M&" '%.' 701184 t'# # "+ %+ # 'S +%H #

++"(#'% %) ‘(" "+ 4t/% ' %) % ( " 3 6I'#'(RD7183 1T

14

XY 6%6%7? "> 4 4> 4 ? $> #'4 71HH184 1%$ )% "# )'(" '(#".#'%

" )% H& #H# %)) T &""#% (%'+ E4t '# 1Q17RIR83

@H1ITOH@4

X@y ?28% > 6%6%?" > 2% > ?3% M4 H " H #&

"#)(3H& "H%! %) (%)% 'H' %" (&* " "HY("S " 4 "%(&!M#H

1HH BI131QI T@14

XQY ++ * /> & > %" > # > ?2* # > #' > #'4
# %*'+&"('$ 1% ( 'TI%$ "* #3" %) "+ ) %! T$'S T # (#(

CUH % () %(#)% (%S ' %E&Y% 4 "%(&!"# 1HHQBI@31RDIDT
Q14

XRY " /> "(& > (&"$ 4 #%! %) "+ e W 3H& (U )HH
(" S HA &I"E TS +& (%) "+'$ 1HHDBHISRGTDO04

XY % > (&"$ 4" " %7 %. #3 & )## ('S (& H&
+%)" 4 "%# (& % %* ## 1HHIBLISR@1TQ4

XDY 2 * 4 u# )" '#.#'%c %) "+ 3 )Y# '$ ‘#)Y#H4 $ "
"%# (& % %* 1HHGB1Q3I TD4

XHY +# > +# > H&" 4 '™ "+ 3 %. "? %) +%$ #'% >
FOYCHE% 'S "%& I + %+ # 4 ++ S " (%% %t 'S "%# (& % %
00@BR@3GRITD14

X10Y ' > #H& > % 4 *% (#"# %) ? H# "
$HI"S &$% "%)H"% "4 H#I(%  "%%* 00 B@@3IRT@04

XILY " # /> % "& >/% A4 "Y(#% S+ %+ # %) E#( O+
%! $%I1%" " * %" 4% %) * "(% "% %* 1HH1B1IG3 ITH4

XLY " # > "# >/[* >A" > % % > &( > #'4 &
#HT) (% H% &+%)HE& "H )% $%I%' ' %S ("
#'"4 %" * "*1HH@BG3Q ITH4

Ql



XY " > (@&( >% % 4 ")(#% 'S4+ I (&(H "6 % %)
#& E#'( ' "+ %) '("  #"" 1IRD> ' E#! '"(+TH% '# 64
%+' 0% ' %) "%(&!"# C 1HHIB 1R31Q QTRO4

X1@Y & '#&'#' > (& 4 %S #'%> + ")'(H% '$ (&'(# "6'H'% %)
H& 1%6+&""( "+ )%l ("  +4 0G4 I"(% "0 %*  ##
1HHHB1GH3 @1TR4

XIQY " #" > #72'(& > % "% 4 &'( # "GHU '$HH# + )(#%

%) "+ )% $%I1%"' " *"%'4 "%(&"!"( # "%+& "('(# 1HGOB OR3IDOT

H14

XIRY * ' > "' > "'op > " 4 " "CH% > (# EHY 'S

0%+ # %) #U(* (% "H )% $%I% ') % (4 "%@&"( #

"%+& "('(# 1HGGB@DD3IQITD4

XIGY %$ > %) > &% * > (&"$ 4 E#'( ' "+ %)
$%1% ' +4 #™  1DOD3 + ")"(#'% > (& ' "6%'% > ( # "6H'%>'$

+ O UT $Y) (3% $#4/% ' %) '(# "% %* 1HH1B1GI3@DIRT@14

XIDY %"#" > I 4 "Y(#'% %) "+ ) %! &%I%'(# "!." (% !
(& %I'HY%* '+& % + 1"H% ( % 4/% ' %) "%(&!"# 1HGGBD131RIHT@H4

XIHY *"# /> %$™ 6 +"("% > '& % 4 VCHY% > % (%" 1%
'‘C$ , (' ">'$ E+ "% %)’ E#( LT )0l 06106
&%+ & "% HA ++"$'S %! # I"( % "% %* 1HHIBQH3 @11TG4
XOY +% [>[* 4'#™ "+% #'( 6 L3 (") (#% 'S+ %+ # 4

& "%(&!"( 0% ' 1HHHBI@! # 131GGTDI4
X1Y ($% > ' ' > "% % > T’ %" > %(( > %HE > #'4

& "B HMH ') #%' SH#H I"# %) "+ EH 'S #HA
% ' %) % (' '# " 3 6!#'( 00RBIH 31RRTG04
XY '%%/> '$6T% # > #'6 > * 'S H% > # > #'4

06)0% I'#'06"  *" "* 0p) "+ M " (#$ 1% " " '#'% 3 1+ %."* #&

% #'% %) &' *4 $'(" &I"# . "2 T " 00QB 3IRHTGD4
XIY &1 > &"#' >' 0 4 %$#H%> + VCHY% > (& (# "6H% > ' $
(% %) "+ 4 "%H# (& % %* $.( 00 1B1H3R GTR4
X@Y '"$ > UH&" > 2" H&*'" 4 "4 (% " )%%S$ S # 4
$" /% ' %) "%# (& % * 4 00GBR31@1S1QD
XQY ' (T %+6 > %$% >$ ' "' > '$6T% # > '%% />

CI> # A (#UH'Y% %) (H M HE 1% & (M "+ $
SUH(H @B HA &% ' %) "% %*"(' (&!"# OOHB D@3@IRQT
G4

Q@



XRY " > "' > [> & 4 (%"*' $ (&'(# "6'H'% %)
H& 1% # "+ )% (" # %H& 1%+&" 14 "% (" (> "%# (& % %* >
'$ "%(&!"# 1HHDBR 3RRTG14

XGY/%* >" >" [>8& A>'[> & > #'4 %. 6" (T"$"*
(# 'S #1+ % THE" #H& (" # 'OHE 1%+&" 1 "+ 4 &
1% ' %) "% %*'(' (&!"# 00B GG31G0@1TG4

XDY '$"" > "¢ > " #9% >[* > "O # AL H OB #H %)

+ $%1% " 06 " " H& Y%+ (%)% IH "% 4 & +%HWH+ )% )1" 41
%) '# " "+ 4 & % ' %) "%%( (& !"# O000BGQ3Il1HT Q4

XHY V. > (&"$#T' # > (&I"$ 4 ™&T . E+ "% %) '+
)o%! (" H& 1%(# H " @M+ # %" 'S % +%+ # %) H&

(%" # "+ 4 %H" E+ "% '$+ ")( #'% 00IB D310 T104

XIOY '$%% > 'E ' > +# 4 2% '("$YH& 1%# % '# "+ )%l ?
"HO%) (" 4 A% S % %) (%% %t 'S "%# (& % %*
1HHHB1Q3DGTH14

XILY '* > "# M>M% U4 (%"*) #% S HE" L H'% | H&%S )%
LTS $%("*3 (# 'S ( '$)# " (#'% 4 & "( (&!"#
&!"( +& "(3  010B1 31 DHHTHOD4

XIY "% > ' s v s (% % 4 &"(T'$ (%"* %)
WH"T"™$ %+ E 3v "@& # %) %? & "Hop M KT (2" #!

( "*4 1% ' %) &"C )% !'H'% '$ %$ "* 00QB@R3 @ITQI4

XIY A™* A> %" > > 0% ' 4 "%I% (' " H% 3 (#
$.%+H # ")%() $> " #'% %) 6! (# "> +%H"T"™$> +%#"T
LS ST ("('("S % (%. #"#  #'% 4 ' "2 %) "%+& "

'$ "%1% (' # (# 001BIO3 11T@I4

XI@Y $(%( > (M% /4 % (' $ (3 . %) 1 H#H&%S )%
LHRHE (HH %)+ %#" 4 &' " ? OORB1OR31QDHTR1Q4

XIQY %((&" A> "$&'" > "(&% > E%. > &" '> %" 4 '+'$*"$T
'S (% # (H'% %) H& 1% (' )('$ #H& %) "$($ )( (&* #%
CO# (% )" $ * 3'++"(#'% #% #& % (' #! '$ X%l #"(
% O #4/% ' %) (%!+##%' (&!"# 00BI| 31DTIGA

XIRY # A> 1+6 >'2 > $"( % 4 1" EC #H# %)
% . H'% )% 1% (' 1(&"('$S$ 1"(4 /% rop) #& 1 (&I
%(" # 1HHOB11 3R1 GTH4

XIGY &##(@& ' > A*MT>M?" 4 1Y %) A %H"
)(4 & 1% ' %) & "( &!"# 00IB1 0G31l 1DT D4

QQ



XIDY "™ ""$% > %% > . 4 % (' L& "('$  (# % ##(
) #4 "%+& "( (&!"# 1IHH@BQ13 IQT@14

XIHY M>/(% % > /% %."#6 [> '++ > " 4" HT& % .'#'% %) %
"3V % (#'% %) #I#'( % " +"('# %. # %S wad & /% ' %)
&"( &!"# O00@B1OD3RR@ITQ@4

X@0Y %* > > ' 4 %l+H#E%' | #8% $ )% "%% ('
(#% ##'(4 #&%S$ " ("% %* 00DBD@3D@4

X@LY " > "# M>M% U4 #'( * '" 6% % 1%$"* %) "*$
TR Y0 M# SH ("4 & 0% ' %) +& "( (&!"#

O0OHB11I311GHITHA4

X@Y A % > " * 4 #%"( % . H'% + # O+ $ H#% 1% (O
$ 1 %) F%H" " % #'%4 %H" (" (3 '+ "(H'% %) H& %H" %("#
1HH B13 GTIQ4

X@Y >%" > % /> %%$ 4 "1+ () * )% (
Y S HE (& T $S % . #'%4 /% ' %) (% +#HHE%' (&!"# 00GBD311@QT
Q4

X@@Y #%# A> 9l > '1'>'$ 4 ) ' % H'% #
Y UHNI(%((F (T )% " %t " L% 4 % (' "l 'H'%
1HHIB103HGS1 0

X@QY %&! /4 $'(H'% %) "S$"* (% ## %) Yo#" "M$3') # | H&Y%S )% #&
+ 0% "HGH % %) &"# %H" $)%!' S %% $ % | $H' (& +%*'14
1% ' %) (%!+# T"$$1% (' $ " 1HHDB13 IOHT 14

X@RY %++ #" A> "++ [4 %? $*T'$ +% # #" TT'( #% #& %%# 4
"(&!"# "% &"" 1HHDBRI3 @GTQ 4

X@GY '* > M% U4 "#'#'. %? $T'$ %"*) #'% #% + $"(#
FUH"T S "HH'% 3 4 2'SH'% %) #& (%"* ) #'%4 /% ' %)
%!+ ##'% ' (&!"# OORB G31DGRTD 4

X@DY &%!' > " 4 ##"#'( +%H# #" E# '#S$)%! +%H" # (# 3 &%?
('#' H&VI% %) 1% (' "% %* IHH  RB QG3@QGTRH4

X@HY "#/> (M% /4 % (" $ (" % 'S * (% 4
"% %* 011BH3G14

XQOY &' "+ /> ' SA*A> '#/> '0& % &'$ >2" ' > #'4 ("

1 (' $ T HE 4 1% ' %) (%+ #H% ' (&!"# 00QBR31GD1T

DO 4

QR



XQLY /" > U™%"* > %*2" 4 $"(#'% %) #& '#'% #'"# %) "+ '$
# 1% (' $%("* | #&%S$ ?"H& 1%$")"$ W ( )»'$ +1# 4
"ok (& % %* '$ "% *' "* 010B10Q3RDGTHR4

XQY ## > %(%' > &' A4 %(T)"$ +'1# Y% #& "I #'% %)
HH#'&RS' "HISH %) " &$%' 4 % ' 0p) (Y%l+ HE%' (& " #
OOHBIO31Q@TR 4

XOIY % % > "6 > 'S /4 %! ""*$% ("F$1% (ST
R TS TS A (T (& ? O0ORB R3QI1TRD4

XQ@Y ". > *%#" % >'1'$ 4 & * '$S (" (%l+ HEY
$9%("*3 00H" ."?24/% ' %)1% (' (%* "#'% 3/ 011B @31@HTR@4
XQQY "A> $ > 9% 8&"% > " > 'k > [ 4 $($ ' H( H"H %)
@Q0 R ## 2"H& % !'"3 %+ #H#'% ' . HYH'% 4 /% ' %) & I"("
&% '$ %!+ ##'% O0HBQ31@11T 04

XQRY ) > '"*>M&% > N"(& > .$% 4## TS +HICHY
%) %# #'S  (H'. & "H% %) #& %" "' H& %+%"#' %S ("*
% (%! (+#% @ T7+& @84 % ' %) $'("
&!"# O00HBQ 3R@IIT@R4

XQGY % T > "% /> '$ 4 %$ "* T1SITE%* (' S
(&S "# '#'% 3 # (# %)#H& 6!S #'# %+ E'$ 6! "$"*

HOH& (7 41% ' %) % (' +&'('$ %$ "* 00HB G3HODT 04

XQDY 4 4 ' > & 1%$ 1"( '$  #%S$ #" % #% & 1% HH#" #'(4 /%&
A" = % > ? % >1HDQ4

XQHY "%."#(& 4 (#$. %+ # " 1H#&%$% % *' )% ( ( '#'* #& # Y%+
'$) * %) "% %(  #!  (%l+# WA # "
# (#' "%%* 00GB1G31D1TR4

XROY %E 4 & ('( '#'% %) #& +%# #" %) )% ( "*(%+# "l '#'% 4
%l+# & "( %! "(#'% 1HHQBH13 GQTD 4

XR1Y " > $"("%'" 4 E+ "l # *"$ $ 1 4 %H%(% )%
"%1% (4 & /% ' %) (&!"( +& "( 00DB 1 H311@1014

XRY " U>A*U>/"* 4 # $1% (' $ (L HRYS HE B (H'%
Wr#'I"6H' Y% 'S "H ++"(H'% % S 1% ( $" W("H'%4L % ' %)
(& I"( 'S "%+& "( #8&%$ 00DBGO3DQGTR@4

XRIY %#"T"*$$# ' 4 &H##+3CC +$ 4(& 14I"BA$SC7'( $/ Q> 01084
XR@Y ' & > '&&'" > /6™ > 1" 4 & ) # %) HHEEY% %)
&1D1'$ & 1D ?"#& ' % '(H#."H> #'# OV TS #UUEH % %)

QG



HHOHH& CH. H %) (" H#H& %(# O 4% %) % (
# " 3 6!#'( OOHBR131R TG4

XRQY '%# >2% 62> % A> 6 > &% 4 % (' $ "

"UH% %) "HTS (#$ 4" "*3 E+ " # UU$H% "1 () 4

"%+& "(' 0% ' 00 BDI31DQ@TRRA4

XRRY &%2'# > (&2" 42"$#'% %) % (' 1"( "l #'% %)

"Wl06 ( "* 4 EW'% ' (&Y v (% #% H#&
HH % ( " $4/% ' %) &!"( &% ° $ %!+ ##'% O00GBI3HRLT

GQ4

XRGY ' ?"( > # > > %" > ' $* > (1%

14 & ($ %)% I'#'%' +( "+"* 1+%. #&  $"(#'% %) &!"(

&V " %H" 4% ' %)H& ! "( &!M( %("# 010B1l31 0T14

XRDY %## > % /4 #%%( 2"'3 1+ %" *#& + $'$'(( '( %) $%(" *
VHE T P (%"F) (%> ))'(" # YHETEHY > 'S | HHE 'S 4 1% ' %)
%!+ ##'% ' (&!"# 010BI13@QQTR14

XRHY /%* > "1 > " [> & A>"'/[> & > #'4 %. 6"(T"$"*
(# '$'"#1+'# ?H& " #& (" # "#& 19%+&" 1 "+'4 &
1% ' %) "% %*"'(" (&!"# 00B GG31GO@1TG4
XGOY % " > %%$ > '"$ > > '"HA> ? > #'4
HOOU'# S S%(" > "x (M #( %" #&I'$' I+ "G )

*) #'%4/% " %) (Y+H#EH% (&!"# 1HHDB1H31RIHTR 4
XGlY 6%" > '$ > "X% > % > V(T % 4 % (°
1%$ "* %) &" '#'C++#"$ (%!l+ E3 "* T C(#% #% $ ("

E+ "l # "$* #4 #" 3 # # > #'%> "'$ "%")%!'#(

01 BD0O31@OHT1G4

XGY /'6 " 4 % ,"" "1 "% )% ") (4 &'
M? ## 1HHGBGD3 RHOTI4

QD



