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~) l:!mPliiii. M:k*'.L~ : ltmm) 1 o. o g :a::BiEJ& t..., ~lt~'L"' 7 :$1>-1 o o 

a m 1 ~;IJDilt.::o ~B~m!JJ~, 1J\m~lb~-Jv~JvmP-141 (aEB!Wf'FfiJT (f*) • 

1 o 4 2:'f-f~~D ';:~JWLr. ~11."F. titbit: 1 7oolm/:SJ~1 4~00. iilfJ, 

titlit~itt.::o fll*'.L-=fl(j(Q)N, N- Y >l7 Jv7 .=. •J .=.9 .b.7 t- 7=F .A (~/.:$7 7 Jv 

:;ta 7 .I..::JJ,r) ~v- t-:6~"' 7 :$1/.A7 rJ -""e~ t>tl.fto *l£-Tf$:~:t. 2 ....... 3 µ.m 

~~ti. 1 0 µ.m,W.J:O)*-flf'~:l&•~nfJ:il\-:>f;:o 

10 ~fiJ 

<il~~JjH~fttJ · :; >l =r Jlt;/ 'J JJ..- < 7 t- 7 >l 7 Jvy? a~>- :$19 .r..::Jv > c 3 

- t er t -/7-Jv- 5->l7Jv-2-7:r.J:f-y) 7:$7.::9b.9?a71 ~OJ 

fi'JjJG) 

( 1) 1-:to:r:-3 - t e r t -:17-Jv- 5 - ~7Jv- 2 -7 z/-JvOJft.liX 

15 !l*~IHI3\tT, tltt-f!fl~fti ;ttt 5 O Om I 4 '?a 7 7 A ::r J:fl~. 2 - t e r t 

- :17 Jv - 4 - ;it 7-JJ,. 7 :r. / - Jlt 2 o . 1 g < 1 2 3 mm o 1 ) ~ t- Jv .r. >- 1 5 

om 1 l;:~~\ t..... ~t,\"'( t e r t -/7 Jv7 ~ / 2 5. 9 m 1 ( 1 8. o g. 2 

4 6 mm o 1 ) ~:bn;tt.::o ;: OJrfJifl.a- - 7 0 'C i:1t~ L-. -."f-;: "--"=* 1 0. 5 m 

I < 3 2. 6 g. 2 o 4 mm o I) .a-iJoxt.:o ;:O)m~"k- 7 o 'Cl:-<¥-t. 2 ~ 

20 rd:ltl~L-t.::o .."E-O)ti. ~m.*-e.Jf.m L,, 1 (IDl;:?·~-- 1 0%~:1j[ft1 0 0 m 1 ~ 

bllit "'C. 3 @I~~ L-t.:o t5titfl~G:tt.Q:fff1Ji~. •7.l<wttft:T t- iJ 9 .b.~fflt,\"'( 

~JJl~-tt, :r.;~~ v-:$1-t:M!ffl L-'L~tl~I*~ L-t.::fl. y 1J :tJ7Jv:tJ 7.b.~ffl 

t'lT~~i..,, ~@O);;t1Jv~d!>.Q1-:ta.:c-3 - t er t -77-Jv- 5 - ~7 

Jlt- 2 - 7 :r. /-Jlt 1 8. 4 g ( 7 5. 7 mm o I ) ~~f=o l&$~j:,. 6 2 % 

25 -e 'd;-:> f.:o 

( 2 ) 1 - / o :r:- 3 - t e r t - 7 7 Jlt- 2 - ;it t- =F y - 5 - ;it 7 Jv~ /-f! ;..­

©~.PX 

~*#OO~"F.~~fl~fi;t~100ml4?077A~~-e. L~(l)-e 

'€1PlL-t= 1-:to;c- 3 - t e r t -:17-Jv- 5 - ;t.7-Jv- 2 -7 :r..J-JJ,.1 3 
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. 9 g (5 7. 2mmo I) ~7-e r-.= 1' IJJv4 Om I i::mtJ'lL, ~t-:iL"7J<fit{t 

71lJr7.b.3. 8 g ( 6 7. 9 mm o 1) ~:tJnX.t.::o ~ 6 t:. 31:7·fl=:j. 7Jv1 7. 

8 m I ( 4 0 . 6 g. 2 8 6 mm o I ) ~:tJn;l. 1 2 ~IL,:f1U$~rHtt.::o ~O)f~ 

• .:r.1~~ v-?1--C:i31t¥~~-*L. J;l~ ~;:""-:f--!j-/ 4 0 m I l!::bn~ • ./'\:f--!j-/PJ 

5 i~Ht~idJtliLt.::o tmtl:Hi 3 §lfti,~Lt.::o :ltBllif}-iJ'l 6i3il~I** L. ~-{gO):;,i-

1Jv-C:cl!>o1 -7"D.:C- 3 - t er t -:17Jv- 2 - j. J-.:f-y- 5 - j.7Jv~/ 

-e:/ 1 3. 8 g ( 5 3. 7 mm o I) ~•t.::o l&$~i. 9 4 %-C:d;? t.::o 

(3) (3-t re t-7"7Jv-2-j. J-.:f-y-5-j.7Jv7.:r..=Jv) t/DD-:/ 

j.7JvY7 /OJ-€1.61 

10 71'7l::~D77/ (31. 5ml), ./'\:f-"!T/ (13 9ml) :&ltJ:a2 (2 

)C:ftdLitl-:1D.:C-3-tert-:1~v-2-j.}-:f-y-5-j.~~~ 

/~/ ( 4 5 g) i,)\ 6tci:oi31fl~;:. - 4 0 "CC:. n -:17 Jv lJ 7'7.b.Q) 1. 6 .:c 
Jv/ •J ':J l--JvOJ""-:f-"!T/t3• ( 1 1 5 m I) ~ 2 0 £-tMtL"fflfFLt.::o fi6hit 

?mft!l'JA~ - 4 0 "C ~:L" 1 ~ri;r,~iB. L,t.::ti. 71-- 71:: ~ o 7 7 / ( 3 1 .. 5 m 1 ) 

15 ~fli""FLt.::o 

9~DD$-'j.7JvY7/ (13 lg) &V./'\:f--lj"/ (30 6ml) i,)'l6fJ:oi.3 

~·~· -40"C-e.J:-emtt~ft~~-TLtto•6n~~ft~~-M*C:2 

~rdJil'l~tL".Jf.iB.L. J!l::~m.~:L" 1 2 m¥ri;r,:Jl~Lt.::o 

.&)5~ft~il'l 6~EE.Tl:'"(l{fijt]/{'Qt~~JO)y~ D 0 97-7 )VY7 /~il-*G. 

20 '1~ 1,)\ 6 ./'\:f-"!T/~Jll V~'L ./'\=t=-"!T/liJi.3?t~:hbl±l G. f~ Gtlf.::""-=t=-"!T /i,3~1,)\ 6 

t3tt~il* L 'L. ~-~~1 Jv~OJ ( 3 - t e r t - 7"7 Jv- 2 - :I- 1-- :f-y- 5 

-:l-7Jv7.:r..=Jv) ~DD9:1-7JvY7/ 4 1. 9 g~f:!tt.::o i&•~i. 8 4% 

-r: cl!> ? t.:: 0 

(4) (3- t er t -:17-Jv-2-:1- J-.=t-y- 5-:l-7Jv7.:r..=Jv) yj.:f'Jv 

25 (71' 7 :1-7-JvY~ D~/:$79.:r..=Jv) Y7 /O)ftJiX; 

J:.~ (3) C:ft.GX;Lt.:: (3- t er t -:17Jv-2-:I- }-:f-y- 5-)t7Jl--7 

.:r.=Jv) ~DD9:1-7JvY7/ (5. 2 4 g) &.071'71:: ~077/ (5 Om 

i > f.1'l r&tJ:omtrlt:fll;:. - a 5 'Cl;:L". 71' 7 7-7JJ.-y:7 o~/?79.:c.=.Ji- 'J 

7-r'J b. ( 2. 1 3 g) .a:~:l.nl G. 2 ll'ifri;riiJ\~t'"C~lB.*-e=~m_ t.,, J!~;:~7JiH;:'1:" 1 
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o ~rmm~ t, t.:.a 

f~ f>:ttt.:.&J57.mft!f#JJ;6\ frilell.E-fl::i-311¥.a:il* t,, J1 ~ ;6\ f>. -1'\;:f-~ ::..---a=:.m t,;i'L 

-1'\:f-~ / ilJ 7-~Ht ~iflH:H {..,. ~ i; tlt.:: ""::\=-~ /i-3iff ;6\ i; ~J±r i:mftl .a:il* {.., L .. 

it~'.t1 Jlt:jj(O) (3- t er t-:17-Jlt- 2-:1- J-.:f-y-5-)l7Jv7.r.=.Jv) 

5 Y:l-7-Jt.- (71'7:1-7JvY?O.t'\/:$'y.r.=.Jv) Y7/ 6. 6 9 g~~t.:.o J& 

$li~ 9 7 % \: ~? f.:.o 

(5) 9:1-7-JltylJJv (71'7:1-7-JvY:70.t'\/:$7y.r.=.Jv) (3-t er t­

:17~-5-:l-7~-2-7.r./::\=-y} 7:$7=?A~?o51~©ftd 

J:ta ( 4) '""C'ftl11L-t.:. ( 3 - t e r t -77 Jv- 2 - j.. J-.::f-y- 5 - j..7 Jv7 

10 .r.=Jv> Y:l-7Jv C7J-.5j..7Jvy?a.t'\/:$7~.r.=Jl--> Y5/ <1 o. o 4 g 

) c 1--Jv.I./ ( 1 0 0 m I) c 1-- I) .:r.7 Jv7.::. / ( 6. 3 0 g) ~;6\ r;tJ:~t.fJ~ 

C::. -7 O'C'""C'. n-:17Jv'J7-?A©l. 6 3=t:Jv/')-:J l--Jv0)-1'\:f-~/t.fJ~ 
( 1 9. 0 m I ) -a::?iflrf t,, ~O).f3t, 2 Pfri;r':J;6\~tl."~11.*'""C'Jf.il t, .. J!l::~iB. '""C' 

1 2 mtr"':J"*il l,.,lta 

15 ~*~1115<\ri: o t-e. llB~(~79=?A C4. s 2 g) 0) t--Jv.r./t.fJ~ c 5 

0 m I) ,::, J:-eq~Gttt.::~ftfl.1-a::•rl,.,, ~O)~, 1 m!fri;r'lt.Mt'L~il*'""C'Jl.il 
Gt.:.ti. 1 O ~ri;r,:IJIJ~i~Ulrf Gt.:.a 

&R;im-B-4tl-a=:tr1ii L- .. •~;0\r;mf!l~if*i..,· ~~-a: t--Jv.r.::..---""=F~::..--~ft 

ma;0\ r;¥JMA G'L. ~~tt~MM.O):/ j..7-Jlty•J JL- (7 J-. 5 j..7-JvY9 a.I'\/ 

20 :$' ~.J:.::.Jv) ( 3 - t e r t -:17-Jv- 5 - j.. 7-Jv- 2 - 7 .r. J :f-y) 7-:$7.::.? 

.,­.. a 

A:/9D5-1 ~ 3. 4 6 g~fij.f.:.o J&tfHi, 2 7 %'""C'll!>-:>t.:.a 

.A .I'\ 7 J-. Jv-T-:$7 ~i~ 0) c .to fJ '""C' O!>-::> t.:.a 

I H - NM R ( c D c 1 3) {j 0 . 5 7 ( s ' 6 H) • 1. 4 1 ( s • 9 H 

) • 2 . 1 5 ( s , 6 H) .. 2 . 3 4 ( s , 6 H) • 2 . 3 8 ( s , 3 H) .. 7 

. 1 5 ( s , 1 H) , 7 . 1 8 ( s , 1 H) 
12 C-NMR (CDC la) lJ 1. 25. 14. 48 .. 16. 28. 22 

. 47. 31. 25. 36. 29, 120. 23. 130. 62, 131. 47 

.. 133. 86, 135. 50 .. 137. 37. 140. 82. 142. 28. 

167. 74 
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""Z A A~ 9 '"' Jv ( c I ' rri/ e ) 4 5 8 

Me 

~1fiii{Jij 5 

~~M 1 'J 'Y t-JvO)Wl~K#:;t- i-- !7 v-7~.&Jit\~fil ~mt-~ -c .r. =r v:;.; c 7 

7/- 1 ~i!~tl~H;:&Pr.\~~i:f!Uftt...!li-8-~ff-:>t.:.o m-g.~{lf:~~J±.tJ~ 8 o o 
5 kg/cm2 Gl:, 77>-lll!f~2 9mo I%. 71<~1.lllf~O. 1 2mo I 

%,:mtjEL-t.:.o :/~7Jv::..- 1JJv (71--7~7-Jv::--?a~/?7:/.r.=;i,.) (3- t 

er t -77-Jlt- 5 - ~7-Jv- 2-7:r.J:F::--> 7?1=?.b.99 071 J-:0)"'=\=­

-!j-/J.§~ co. 7 µmo 1 /g) ~- t-1J1v:t:r11--YJt.-~=t7A0)"':1?1>-m 

~ ( 3 5 µmo I/ g) ~- J!l:"' :1?7 / c1fifll.JJ\7 7-< / (.r. '>' '/:S1Eb (~)It 

10 9 1) :J... 1'-Jv 2 0 2 o 1 8 "C ,:.t:Ht .Q~~= 1 3 0 c p) 0)7m'flf{~ (f*tfllt"' 7° 

?7/: mflJJJ\77-f /= 1: 4o ) i:p,;:?tfttc!itt.:.N, N-9;t7Jv7=.1J=.? 

b.r t--7=t-.A <~>-?7711.-~07 :r.::.Jv) ~v- r- < t--Jv.:r:.>-c"'7?1 >-~JIH·~ 

t.:. tJf lli ttH: J:: tJ flm-T-f~ L- t.:. 'b C7) o *'.:tr~ ~;;t, 2 ......., 3 µ, m -c' ~ tJ , 1 o µ m.JJJ.J: 

O)*.il-=f~ill~'C!tl.t~v~'bO)o 1. 2 µmo I /g) ~JttL~tL»•J.l(O)~ffK:~-fili 

15 L,Jtn~tt~300g/~OO. 360g/~00&~750g/~~O)~~~~ 

~, ~~ 3 . 1 7 5 mm O)fE'if ~ii L- -C .&~II l:il*3'e~ ';: ~~ l,, t.:.o •'fl Btlit'llil 

Er:6~ 2 3 0 'C,;:, A I Jjj(-=f c T i Jjj{-TO).:CJv.lt:6~ 6 0 l;:, *?*Jjj{-Tc T i Jjj(-=f 

(1)jt;6~4. 4,;:t~.QJ::?i;:i..,t.:.o JCO)~:W:, B~n~9 0. 6'C, tt:lt (Mw) 

t.it6 4 o o o, 7.tr:ll?t;fff (Mw/Mn) t.i11. 7--C-~.Q.r.:T-v>--:17>--1 

zo :Jt•ft-<*~ 1 mJJL1~t.:. tJ, T i »lfr 1 .:CJvMit.:. tJ 1 o t on ~;liI L-t.:.o 

~fS{Jij 6 
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11'l~ftf 1 IJ 'Y t-JvO)fft~ll1'1";t- r-? v-:1~JX~~•;a:mt-)--c.:r.7v/c:t 

7/- 1 ;a:Jm~l'.l9l::.&:Pr.\Dt:J\Jt;:fjt**L1B:-€i';a:fi·:d::o lE-€i'~{ll:;a:~.EE:t.J;a: 8 O O 

kg/cm2 Gt::. 77/-lll.ll'd::45. 9mo 1%t;:~~Lt.::o ~79/c 

i/.tlbl'\ 7 7 -1 / (.:r. ':I 'J El'IB (~)I'!? iJ .A 1' - Jv 2 o 2) ©llfl~ ( -<*•Jt~ 7 

5 ~ / : i!rfibJ'\7 7"' /= 1 : 4) i:p t;: ~ j. 7)vY1) Jv ( 7 }'- 7 j. 7 JvY? O.I'{)' 

~:J.r.::Jv) (3 - t er t -:17Jv- 5 -j.7Jv- 2 -7 :r../;:f-y) 79::.r) 

b:J? o 71' ~'!::~Wf~it ( O. 0 6 6 .um o 1 / g) • ~mfi:J:tt::N, N-9 j. 

7Jv7:: •J ::&h.7 t- 7;:t..A <"">'~ 7 Jv'-i'"o 7.:r:.::;i-> ~ v- t- < t-Jv.:r./c 

~ 7 ~ /;a:JOt-'.\tdfiW7*l::J: t.'.)fl*'.:L=f{~Lt.:: ~<Do tt.::rm•i. 2,..., 3 .um-r:~ t.'.) 

IO , 1 0 µmW.,J:.<D*'.:i:T-•ii!.<!ttt.tft'.\~(/)o ) '!::~fl<!it ( 0. 4 µmo I/ g 

) • *'7~Jjj{=fcT iJjj{-=f'<DJt'IJ'f6. Oct.t-?>J:'5l::ll~Lt.::o ;:©7mflf!71W:J 

illc t- iJ 1' 'l:17Jv7 Jv~ ::.? h.0)~7°~ ;.--13~ < 5. 4 1 .um o 1 / g) c'!:: 

-ttV£tt1J1J..q ©3Ht::~frfi L. -ttt.:ttt;a: 3 2 3 g /~IL':l&tF 2 4 o g /"'Ml<D 

{jt*ftia!gf-r:, ~m 3 . 1 7 5 mm ©ftCl[f 'd::ii LL" .Ii~~ J;:i!f!~P~H:: .m>tift Lt.::.. m 
15 ~&:Jt\a.ll'IJ't2 0 5'Ct::. A I Jjj{-=f'C:T i l{-=fO)=E:Jvlt'IJ't6 1. 7 l::t.t~J:?t:: 

Lt.::o -t©M*· m~ (7 ::-Jv1!) 'IJ't 0. 8 7 3 g /cm 3 , MF R'IJ't 6. 8 

g/10~, ~-=fit (Mw) 'IJ't72000, ~T-il~:ffl (Mw/Mn) 'IJ'tl. 7 

-r: i:I!>.;;, .:r. 7 v / - :t -r >-- i;J:tm-8--<* ;a: i ieyr,m=~ t.:: tJ • T i Jjj{ .:r 1 .:c ;i,, ~ ~ tJ 9 

8. 4 to n!W~L~o 

20 ~jfjj{Jij 7 

· P'J~f1{ 1 1) ':/ }-- J).,(J)jl~Jl#;t- }-- ? v- /~_&JiC,\~fl:~ ffl t,.'.\-C .I. 7 V / C -:f 

7 /- 1 ~il!~i'.191::.&~BF".Jl;:@t*ft Lm-€i';a:fi? t.::o mft~-ftf;a::i:EE:h ;a: 8 o o 
kg/cm2 GJ;:, :17/-lll1Jt~47. Omo I %t::~~Lt.::o ~7"9/c 

Vffl/JJ'\ 7 7 -1 / (.:r. 'Y 'J Eidl (~)I'!? IJ .A t- - Jlt 2 0 2 ) ©llfJ~ ( -f*:MJt~ 7 

25 9/: i!rfilJ/'\77-1 /= i: 4) i:flt::.YJ(.7Jvy•JJv <-rt-7J(.7Jv-Y?o~/ 

9.Y.r.::Jv) (3-t er t-77Jv-5-j.7Jv-2-7:r../;:f-$-') 79::.r) 

b.Y?P71' ~~~iW~it (0. 0 6 6 .umo 1 /g) , ~~i:J:tt::N, N-9j. 

7-Jv7::. •J ::17 A 7 J-. 7;:t. .A ("/9 7 Jv::ta 7 :r.::Jv) ~ v- J-. < J-.Jv.r./ c 

~ 7" ~ /~Jnv\t.::#ftli~l::J: b fltLT-1tLt.:: ~<Do *-lr-T--m~d:. 2,..., 3 µ. m'1!'6 tJ 
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. 1 0 .umW..J:O)!l!J'tr~J:il~~tl.fctltltlO)o ) ~'1-fl~it (0. 4 ,umo I /g 

) • *'7~U.§t-TC:T i M{f-O)tf:t.i~6. 0 ctJ:.QJ:::d:ii.J!IL.t.::a i:O)ts!-8-U71m 

~c 1' iJ 1' 'J:17-Jv7 Jv~=17.b0).l\.7°?1 >-13ll£ < 5. 4 7 .umo 1 / g) l:~ 

.:C--tl..:ffliJIJll O)~~J;::~-ffnjf..,,. .:C--tl..:ftt~ 3 7 3 g /~rdJ. "lJt.'(]., 2 8 3 g /~ 

::i r"',O)@l:~~Jl'.-e. ~~ 3. 1 7 5mmO)~~~DL.'L.&Jit\~l:ii~a91:@1:*8'L-t.:: 

0 .fH~1.&~iliillfi.Jf2 0 6°Cl:. Al Jl{f-l:T i mtrO)~J).,JttJt6 3. 3 J:tJ:oJ:: 

? I:: t, t.::o -rO)~*· mlf (7 =-Jvft) tJt o . 8 6 7 g / c m 3 • M~t.Jf 4 2 

. 6 'C. MF RtJ~ 1 1. s g / 1 o 7t-eel5o:r.7-v>--:1r>-- 13tm-8-f*~ 1 

~r .. m:~t.:: fJ. Ti Jl{f- 1~Jv~t.:::tJ1 o 6. 3 t o nlW:i!L-fto 

10 ~:IJl!ff~ 8 

~~M 1iJ'/1'JvO)tl~KM:;t- 1--!7 v-:1~.&rt;i2•~mt.l'LX7v>-C::t 

r/- 1 ~Jirell(Jl:oc~BFl'H:#t~L-!ift~fi?t.::o m;t;~#-~~fE:h~ so o 

kg/cm2 GJ:. :17-/-10~43. 9mo l %l:~jEL.-t.:::o .r...7°?1/c 

5tt11J1~7 7 -1' ;..- <.:r. ~ 'J:Ollll <**>l'l!J iJ A. t---Jv 2 o 2 > OJfiftlf£ <f*IU~"' 7 

. 15 ~>-: mt11J1~77-1'/=1: 4) i:ri:9j.7-JvylJJv (71--7.;;l.7-Jvy!Jo~;.­

~9.:r.=JI--> (3- t er t-':17-Jv-5-Jl.7-Jv-2-7.:r./:\=-$--) 7?'=17 

b9!JD71' i.:~m1W-~it (0. 0 6 6 .umo I /g) • ~~i:f:JJ:::N. N-9j. 

7-Jv7= iJ ='7 A71' 7:f-A. (~/?17 Jv::to 7.:r.=.Jv) ~v-1' < t-Jv.:r:.;.-c. 

"'7° ?1 /~}fJ ltlt.::~tlit:RJ:J: IJ !t!l!ft-T-1~ L,t;: tlO)o *!r.rfl:~J:. 2 ,._ 3 .u m~cl!> tJ 

20 • 1 O ,u m.12./..J:OJ*'1-T~j:&~~ tltJ:ltl it OJo ) ~7t'ftt~it ( O. 4 J.t mo I/ g 

> • *17~:.!Etrc T i Jjj{T.©tttJ"f 6. o ctJ:oJ:: ?.J:~mL-t.::o ;:: ©li-8-!Btlm 

~e: 1' iJ 1' 'J:17-Jv711--~ ='7 A0).1\.7°?' ;.-m7it < s. 4 1 J.tmo 1 / g) c.~ 

-ttt-tttz1JllOJ~HJ:::~iiiL- • .:C--tt.:ftt~ 2 9 o g/~rlil,, &rJ.. 2 7 o g/mf 

ra':IC7)fjt~~.lf-e. 'if~3. 1 7 5mmC7)fc!~~iiL--C.&:.'t\Ul:Jl*1lt11H:~~L-t.:: 

2s .. mft.&fat\illft.it2 o st~::. A 1 ~.:re:T i /jj{r0)-:i=J1t.1tt.it11. 2 i::tc:1:oct 

? i:: L-t.:: .. -tC7))j6*, MF Rl)t 1 3. 3 g / 1 0 7t-C:c.f!>o.:C.7" v /-:17 /- 1 

:jtm-8-1*~ 111~r"'':l~t.:: tJ. T i !ij{-T 1 ~Jv~t.:: I? 1 0 4. 5 t on~~ L-t.:: .. 

~1Jf!"91J 9 

~?i:¥'1i 1 iJ '/ t-JvC7)ll~KM:.:t- t-? v-7°~&R;i2fR~Jfit.~-c.:r.7-v/c.I\. 

I -
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:t:-~~ - l~~~~~oc~~~~•mL-mftefi~ttomft•~~~ff1J~79 

6 kg/ c m2 Gt:, .t'\:t:-~/- 1l!!ie2 9. 7 mo I %J:::~~L-fto ~ :J.7 

Jv~l)Jv (7J-.7;J.7-Jv~?O.l'\/:$'~.:C:.=.Jv) (3- t er t -/·~)v- 5-

)t7 Jv- 2 -7 .r. .1 :F;;) =r?' .=.'7.b. ~? o 71 ~ c.. t- •J -1'J7'7-Jv7 Jv3. = 
i> ry ,b.;f,}'timft~ tl.ft .I'\ 7° :$' /ifjilf (jtfif-f*, lf."(}., J-. 1) -1'J77-Jv 7 )}, ~.::. "Q .b. 0) 

iflll~i..'ftt.rtt. 0. 3 7 .umo 1 /g. Jk"(}. ... 1 8. 5 .umo 1 /g'"e, A I 

}j{-Tc T i J]{-TO)-l::Jv.lti1't 5 o ~il!>Q) ~- :~J;:ifmJ:tm~':::ct t'.lit~-Tft: L-t.::N 

• N- ~ )t7-Jv7.::. 'J ::'7 A 7 J-. 7:t:-.A (.I'\/?' 7 Jt-;to 7 .r.::Jv) ~ v- J-. < 
:fil::::kttm 2 0 .u mW. r) 0).1'\ 7° :$' / /ilifl/JJ\ 7 7 -{ / (.:C: 'Y 'J :OM(~) 1¥? IJ .A 

10 · J-.-Jv 2 o 2 > ilBft~ <f*f.l.lt~"" 7 ?' >- : mtl/JJ\7 7..., /= 1 : 4) ~0)~71 

Ri < o. 7 1 .um o I/ g) ~..'ftt-tt1JJ•Jk O)~~,:::~-m;L- ... ..'ftt.:ftte 2 4 6 

g /!eyri:i,, &"(}.... 4 8 4 g /mJr.,.,O)~~)if!t~... !}ff! 3. 1 7 5 mm0)1[!1f~im 

L-"Loc.£f.'~i:::i!!a~i:::~~L-t.::o li:ft.&.£°f.'i.i!fti1t2 1 O'C{::: ... $'7•1]{-T-C.T i 

Bi{-TO).lt;f,}t3. 6l:::tJ:.Q~:.d:::L-tto ~O)~*· MFRi1't3. 8 g/1 O~. m 
15 !ft (7.::.-Jvft) ;f,}t 0. 8 8 9 g/ Cm 8 '"eil).Q.:C:7v/-.t'\:t:-~/- 1 ~-ft 

1*~ 1 Mir"'i~tt t'.) ... T i JJK-7- 1 tJ1'~t;: t'.) 2 8 t on ti~ L-t.::o 

~M!iiJlJ 1 0 

f1\J~.rt 1 iJ ':J J-.JvO)Wl~KM'.t- J-.? v-:tmi&~~~(!:JJJt-~"L.I.7v/c.t'\ 

4=-"i!/-1 em!~~l:::&R£ffl*Jl:::~mt,,m;ft(!:f=J:Jt::o lift•~~itffn~ 1 9 

20 6 kg/ c m 2 G,;:, ~=1=--e/- 1ll~~3 1. 6 mo 1 %';:J5t~L.f~o -:/ ;J.7-

J.v~ IJ )v (7 J-. 7 >{7Jv~? O.r(/:$'y.:C.~Jv) ( 3 - t e r t -:f7Jv- 5 -

;1.7 Jv- 2 -7.r.; :F~> 7?' ::'7 b.-Y? o 71 ~ e:. 1-- 'J-1 'J77Jv7 Jv~.::. 

i:7 Ati~t.mft~tttt"" 7 ?' ::....m~ <~•"*· &rf.. t- •J-1 'J/=r Jv7 Jv~ ::'7 b.O) 

ll§Ui~tt-ttt. 2 µmo I /g ... ]k"(}., 2 0 0 µmo 1 /g'"e, A I J.fj{-TC:T 

25 i J.fj{-7-0)-l::Jv.ltn~ 1 o o '""C'6!> Q) ~. £l:::1ID!:rtffl~':::J:: t'.l lt*l!-Tft: Gt.:: N. N -

-::; ;;. :r Jv 7.::. 'J .=. '7 A -r r. 7 =t:- .A < ./'( >-?' 7 Jv;t o 7 .r. .::.1v > ~ v- r. <:11:-**'1 
t£2 o .umW.r> O)i1'f1JJ1\77-{ ;,- (X>:J'J:OidJC**)r!?'J;( 1---1v2 o 2 c1 

8 'CJ;:.t:Ht.Qfafl'.= 1 3 0 c p) : llil'f:Ot'fb{I:;~~ I P '/ Jv~/ 1' 2 0 2 8 ( 1 

9'CJ;:.t:Ht.Q~fl'.= 3. 2 c p) = 6 0 : 4 0 (1*fti%) O)ii'ft4t!J) !\171~ ( 7 
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. o ttmo I /g) :a:-r.n~.n.s1JkO)~~l:~tH ..... -r.n~tt:a:9 o g/lifHl. 

&rJ.. 1 9 5 g /Jeyri;rEJO)~JftimJJr1:\ if~ 3. 1 7 5 mmO)i!i2W:a:iit.:'L&~M 

::~~~l:fJti\'tfiL.tt. &ft&.Gf;ii.Ji::6t2 2 O"Cl:, i1\9*1*-TcT i J]'{-=fO)J:b~t 

7. 61:t~Qct?J;:L.tt. -t'O)~*· MFR:6t5. 8g/10~. ~If (7=-

5 Jlt1!) ;6tO. 8 8 8 g/cm 3
, Ef.i:6t6 9. 8"C. S CBi1t3 2. 6~~-?>:c. 

7-v>'-"':f-e/-l:Jti!-8-f*:a:1Pij=1L~~t;:f'J, T iL§'{-Tl=EJv~tttJ i 1 to 

n§~t.,.t;:. 

~-flj 1 1 

~~ffi 1 'J '/ J-.JvO)WIAit·fi#::t-t-? v-:1!W&~~~:a:11n~·cr.7-v>'c"' 

to :f-t/- 1 :a:~~~l:&~H~l:~lffiL-mft:a:rr-:>k .• i!-8-~#:a:~a:n:a: 7 9 

6 k g / c m2 G i:, "':f-t /- 1 llf:ft£- 3 1. 1 mo I % ';:~~ L. tt. "$/:). 7 

Jvyl)Jv (71'7:).7-Jlty!J0""\/::$1-$/.r..=.JJ,.) (3- t er t-:17-Jv-5-

Y.7111- 2 -7 .r.. / :fy) 7-::$1 =? .b. "$/? o 71 i-: c. r. 'J 1 '.J :17 Jv7 Jv~ = 
ry J.:,.;Otla-8" ~ tl,f;:"' "/ ::$1 /lff~ (~lf.f*, ]k'(J., )-- IJ-"( '.J /:f' )V 7 )f,-~ = Q).:,. 0) 

15 S!l~;:t-t-tt-t.n, O. 37.umol/g, ]k'(J., 18. 5.umo l/g~. Al 

mt-re T i ~rOJ.:CJvJt:Ot so ~if!>o) :a:. £l::lll2J:tm-Wl:ct tJ•*lf-T{t;L-ttN 

• N-y ;(.7-Jv:t= 'J .=.?.b.71' 7:f .A (""\/::$17 JJ,.::to 7.r...=.Jv) ~v-1' < 

•**'1~2 o ttm.IJf'f) OJi/rfibl~77-1' ;..- (.:r:'.!l'.J:fitlb(f*)~? 'J.A J-.-Jv2 o 
2 : t:tl7't::firffi{t~~ I P '.J Jl!J'\./ 1' 2 0 2 8 = 6 0 : 4 0 (1<$:'1i%) OJ7.m'8-fl.J) 

20 !lU&t:iffl ( 1. 3 9 .umo I/ g) a--ttt.:tttE1J~ OJ~Hl;:~frit,, .l'ftt~tta- 7 

4 5 g /llij:rr;ii, ]krJ., 1 2 .3 5 g /mfr13iO)~~:imf:ft~' ~f£ 3. 1 7 5 mmO)fiC 

if~im L-""C .&:Pr.\Hl:i!l!*1C~l::tit1fift L-t.::. 1R-8-Et~bill:6t 2 4 7 "Cl::, *?*I!{r 
c T i J.§{rO)Jt;Ot 6. 2 2 l:f~Q ct? l: L.t.:: • .l'f O)*fi*, MFR ;6t 5 5 g / 1 0 

'1. mll (7=.-Jv~) ;!)to. 8 8 6 g/cm 3 ~if!>-?>.r.7v/-"':f-t/-1 

'l­
.;. i) :Jt£'8"1<$: :a: 1 Pij=r~ ~ t.:: l? , T i mtr 1 .:CJv ~ t.:: l? 1 3 t o n ~~ l,., t.=. 

!i~J: O)~IJJfiPJfi~fi 

W.J:ff1zi! Gt.= ct? l::. *~e,JH:J:tt~t. 7.f"" v7..,. ;..-m:ftmMi!it$;7.t c L- ""C~Jfi 

tJ:*?;vHt-8-~~- il~~l::~ilJ:oc~§-"-iit~L-f~.Q1J~~"t~fJt~tt. ~l;: 
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~v7~/£ftmM•©mft~-~~v7~/mftm&»~•~O)~•O)~*? 

;1{Htft~©~~P9t.t#t*ft:6~ilJfi~ct.toa ~ G t:~i. 2fs:~IYH;:J:tt~i. lU.~17-~* 

9*{tft!l#JJ.SJ:lJ-t©r!ii/J~:6~tft{!t~t1.-?>a itifilt'fT-llJ(*ry*{t-ftllt~i~l;:I 

•P9rl:i!•~· f91JX.~t~v7-1 /mftoclit~ta-r.sff!m"t .o~. mifl~:tm-r.si!m t.. 

5 t.t<'l~. jE'm"P9t.t~*ft~mt~ct... ~~~•· f91Jx~tjljj£Em/7°0)~jE~~~ 

mt~ e: -r.s~-?> t.t c.. *~IJJJ 0)~1Jm1i11HimJt"t ;: ~~-?> * ~ t-~a 
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1. ""Fa8 < 1) ,..., ( 3) '/.J~ 6JU;ftttt--~1:©*9*~-€r~a-. ~-~:St;;t> 

5 L-< fi.A 7 1J-ftL-t;:~:fl""E~~a~n::B~:>i.'~•~tu:~-to ;:l: a-*1tci""o*9 

~H~fttt!J.I O)fjt~JJ~o 

( 1) -~Jt B Q 1 Q2 Q 3 '"E~~tl.o*'7*1t-€J!Jt 

(2) -ftJt G+ (BQ 1 Q 2 Q 3 Q 4 ) -'"E~~tloiJ\Q;i'/Mtft!t!JJ 

(3) -ftlt (L-H) + (BQ 1 Q2 Q3 Q4
) -'"E~~ho*9*1t-€!4t 

10 CJ:ii3~-®'.J:t~::.t.n~--r~n.:rtt. B •-;t 3 fiHiOJMfrfiffi~:fl©iJ\?*DJ{-=f""Ed!> tJ, 

Q 1 ...... Q 4 ~iJ\0~/11{-=f, h)t{l::J.1<*£, /\09'/1twH~7.J<*~· fRjlylj )).,~ .. 

7 Jv::i =1=-Y~~t;:~-;t 211:•7 ~ .1 ~""C'=dS tJ, ~tt r; •ifR.I c-ea; -::>-C :t>AtJ:-::>-Ct-~ 

-Clf.>~lt~o c+ ~i11lfl*t;:~ilfttlO):b7-:;d'- /"'ecJ!> tJ, L •ii:?i1JJ..,1' :Attl.£-ed!> tJ 

, (L-H) +•i7v/.A7~ ~lt"'ed!>oo ) 

15 2. i-fi11b~'tbRftJJ<;:m•""C'=3!>omf>.f<©ffii!il~ 1 :tiECO)iJ\9*ft-€J~©gt;*8'1i~ 

0 

3. ~1t7.l<*mt£lt.J'tf&"1W!ft7.l<~mt1""E~oBW>.1<©ft!lll~ 2 J.R~•(l)*9*Htft 

4#8 (1)-{jt~}j~o 

4. ~37-it o. 8 c P J;AJ:OJ!f0gf~;ff'9oftUl'"Ed5oiii!i>ROJtfiBil~1 JJi'::Bail(I) 

20 *'7~{1::-fi"~Cl){J!:$fj:J5#io 

tJ:.:8, ;::. ;:-et-~ ?~f:fUd: 2 0 'Ct:::t:Ht o~Jl: ~ 1.-~? o 

s. &Jf.'~flXitMf1¥DitJ~•*tdi::tv7..f /!D:-8'Jl.l&Jf.'~a-ea;oa~(/)tfii!im 

~ 1,..., 4 JJ{O)l.-~"9tl.7-l\';:~lt0)*1:J*fl::-€J'~O).gtit'tft}jf!o 

6 . .&»~fii7-it:tv7.{ /£ti"JF.1.&;5f.\!itfil""E<l>omt>J<OJ~lmm 1,...,41JiOJtt~--rn 

25 7-l\i:aattO)iJ\Q*f~ft~©-Dt~:lit*o 

1. :tv7 -1 ;.--•-B-m.&~~•ntf.liEE1' ::t/mftt!'::~~::tv7..f ;.--•-€Jm.&~ 

~S'"E a;~ mt>l<OJfiifjg 6 Jl l:!a•O) * r) $1~'€!~ OJm*ti1i~o 

8. ::tv7-1/!l!-€1.lf.IBOt\~27-lf~t.t<ct>3 0 0 kg/ c m2 G~J:O)fE;/J:S 

J::rt1>tJ: < c ~-1 3 o "C~J:OJm.tt-em-e-~~M§T .:,~ v7 -1 ;...-m:-e-m.ocJJt~• 
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-e d; .Q filj>}( O) qij tm m 1 iJH;:~-0)$9*ft-@l~O)fjt~/J~o 

9. *9*ft-@l~O):ft:;k~!~'/J~ 5 0 µ, m£rf"'C'd;.Qil*O)$Bij~ 1 ....... 4 JJ{O)lt\'f' 

tttr~ ':~aCO)* 9;fHt~~O)fJt~1i~o 

1 o. TGa < 1) ....... ca) n\ Sil~tttt.::-•~J:OJ*?*ft-ftit~rz:(lij-::> -c, ~O) 

5 B*~!~n~ 5 0 µ, m~ l'""'C' (lij Q r. C: ~*It C: T .Qlt~!-T-tt$ 9 *ft-0'@.Jo 

( 1) -~it BQ' Q2 Q 3 -e~~tl.Q$9*ft-ft~ 

( 2) -fi'.it G+ (B Q1 Q 2 Q 3 ·Q 4
) --e~~t1.Q*9*ft-ft~ 

(3) -!tit (L-H) + (BQ 1 Q 2 Q3 Q4 ) -"'C'~~tl.Q$17*ft;~4tl 

CJ: ~~-H'.s:.t '::av" -c ~tt-ttt, B •i 3 fiffi 0) Jjj{-=ffiffi~:ffiOJ iJ\17 *»Jfr-r: a; I? , 

10 Q 1 
....... Q .. •J:1\ a-7/J.ij{-=f, Wtft71<*~- J\ o-7/1~.FRft7J<$£, flfjly 'J Jv~, 

7 )v:J;f-y~a::t~•J: 2 IR#l7 ~ / £-ed'J tJ' ..'f-tl.G •tlRJ G-C:d'J-::>-C1E>J4tJ:-::>-Cv\ 

'Lt>.llv\o G+ fi1!:fl*t~•i1ftlOJ;fJ7';;f"/~d!> tJ. L •ii:jl•fiJt.-1' 7':!l£-c'~ tJ 

, (L-H) +•i::tv:/.A'T~ t:ll~d'JQo ) 

1 1. T~ ( 1) ....... ( 3) 'fJ\ ;11u:ttt~--J;AJ:0)$1)*ft;-8-~~~UwHt7Jc 

15 •~m1tlu~:J~f!Vf<!itt~ti .. 11iDJi~wutJJ<•~mil.i:J:1~:ffiW~-tt-c~~;n;;,;: e:~ 

tiltC:""tQ'1~-T~$9$ft;-€l!l#Ao 

( 1) -~J:t B Q 1 Q 2 Q 3 l:~c!tl.Q*1:/*ft-€ilf#J.J 

(2) -lts:.t G+ (BQ 1 Q 2 Q 3 Q 4 ) --e~~tL.Q*?~Htft~ 

(3) -ltlt (L-H) + (BQ 1 Q 2 Q 3 Q 4
) --e~~tl..Q*17*1tft~ 

20 <J::ta:&-~~i::.:av\'L ..'f-tt-ttt. B •"t 31illi©miTfilli:JJC:fii©*?*JJ.iFr-r:d!> tJ. 

Q 1 
....... Q .. •"t1\a?';;mi.:r. l!Rft71<*~· J\ o?'>-ftwHt**~· Wjly u Jv£. 

7 Jv:J;f-y~~t~•J:2 W1A7 ~ /£-C:~ tJ' ..'f-tl.GJ'iffiJ G-C:"5-::>-Ct>AtJ:? 'Lv\ 

-Ct> .6l v"o G + fif!llta;t~ •J:~fl© ;fJ -T:;t )'I?~ "J, L ~ii:f:rftJv1' 7':1i:£-c? d!> tl 

, (L-H) ·~J:::1v:/.A7~ 1-tlt-C:~oo ) 

2s 1 2. Q' --Q' n~ . ..'f-n-tn1>tJ: < e: t> 1fjO)7';I~mi.:r~-atrB1!*MFrJ&:1 ...... 

2 o 0)7';/*{t/!R:ft**£-e~.ojjf~O)ffliiimm1 o ~t.:~i 1 1 JJti::JattO)e*l£.::r­

~*?*{tft'1lo 

1 3. Q1 --Q'n~ • ..'f-n.:Cn1>t.t< e:~ 1t1©7y*JJ.i(.::t-~~uWt$.mFf~6 ...... 

2 o ©7 ·~*{1::;7•J-Jv£~d!>;;,1J>.tt0)$i!!mm1 o *tdi 1 11JH~~•O)•~.:r 
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~*17~{tfi"~o 

i 4 . *? ~1t-ft~nt, 1' 1J .A < .r.::. ::.-- ?7 7 Jv::t o 7 .:r. .:::Jv > ~:; ::.--• 1' 'J 7 .:r..::: 

Jv ;1.-r Jt.-71' 7=t-.A <.r.::.::.--?T 7 Jv::to 7 .:r..:::Jv) * v-1'. "'J (/ Jv-x Jv:tr 

Jv) 7::.--.:c.:::17.b.71'7=\=-A. c.r.::.:;;?77Jv::to7:r:..:::Jv) ~v-1'. *t~•tN. · 
;) N - ~ ;1. -r Jv 7.::: 1J .::: 17 b 7 r- 7 =t- .A < ~ :;.,,- ?7 7 Jv::t o 7 :r:..:::Jv > ~ J/- r- -e 65 

-?>it;J<OJJB!mm 1 o *f~J;t 1 1 :iJO:fa•O)fll~'ff~*?*f~-8'~0 

i s. M>J<OJtii!l!m i o *t~l'j: i I JJtl:reCC7.>ltt\L.:r)jj\*17*1~ft~ct tJ tJ..Q r. 
c~*~cT-?>::tv71::.--•-ftmM~~o 

1 6. ""fiB < 1) ,._, < 3) :Q) i?>Jll;fttt~--W.J:C7.>'1\17*f~ft~~;r~1l*wH~7J< 

10 *1AmAAtt:~M~-ttt~~ .. JljlJ1i~HR:{!::7l<*1AM:ilr?t:ffil:f:l~it.Q;: c~4\ft!tcT 

.Qem.:r~* 9~7Htft~©&U~17~o 

( 1) -ltJ:t B Q 1 Qz Q 3 ""e~~:tl..Q'1\r)*f~-€;~ 

(2) -lm'.J:t Gf (BQ 1 Q 2 Q 3 Q 4 ) -l!~~tL.Q*?*fl::fi~ 

(3) -lt:it (L-H) + (BQ 1 Q 2 Q 3 Q 4 ) -~~~ttQ'1\?$fl::fi~ 

15 (J:~~-lt:t\l::.t.H1)"C ~tt.:ett. B li 3 {jffiO)Jl{T{jffitfeflOJ;j\1)·$1{-T-e'~ tJ .. 

Q 1 --Q4 l'j:/\ o':l/M-T. HR:f!::7.l<*~- J\ o':l/fl::@Ht7.l<*~- -~~ 'J Jv~. 

7 Jv:r ::f-~1'*td'i 2 fllfi7 3. J ~'1:<6 tJ. ~ttGl'ilaJ C~<6?-C ~AfJ:.? '"Cv) 

'L~~v'la G+ ~i1!tUl*t~:::J!:¥fflC7.>.:b7"::t/"t:il!> fJ, L ~ii:fl•ftJt,.1' .A:\l£~<6 tJ 

• (L-H) +~'i7v/.A7~ ~--~O!>Qo ) 

20 1 1. ra2 < 1 > - < s > tJ) i;11utttt..::::-MW.J:.0)"1\?~11::-€i'~:t:~O):lil*rtm 

. iJi! 5 o 11 mW.rl::fctQJ::? l:ffl~T .o;: c~~f!IC:"t .o•fR-T!jj($ry;fMtft~O) 

l!J!1J~o 

( 1) -lti\ B Q 1 Q 2 Q 3 l:'~~tl..0$?$ft:ft!f#JJ 

c 2) -ft'it G+ CB Q 1 Q 2 Q3 Q 4 > -'1:'~~ttom?$1~ft4ro 

25 (3) -Bit (L-H) + (BQ 1 Q 2 Q 3 Q4 ) -~~~tlQm?*ftft~ 

Ll:~~-lt:rt~::.Stt)L°~tt~tt. B Ji 31illi©.oo't-T1iHi!l*110)'1\ry$Ji-T-CC'6 f'.J, 

Q • ,...., Q4 ~-;tJ\ o ':f / ii.:r, Wt{~71<$£. 1\ o 7 /{~Mlft71<$~. filfl ~ 1J Jv~. 

7Jv::i=f.~£~ttJ";t211:~7 3. .J £'1:'<6 V. ~ttGJifliJ t;~t.6? Tt>Afct? -Ctt) 

'L t>Jsn~o G+ J'i~!lU11*1.::li;fff!IO).iJ7"::t /l!if> V. L ~'is:f:tf!Jv-1 .Ail£l:'d; tJ 
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. (L-H) +~;J:'/v/ATV ~-~~-?>o) 

1 s. *5t~tJt~Jtffli¥:a;:td'!&J:tt~n~~-ecV.>-?>~>J<O)i!IH!m 1 7 JJH:inttOJf1!~-=t­

~* i:7*f~ft@JO)tl~1Jf-:Eo 

i g. ~J:tfJt~ntDlfJJn~wHtll<*~•i:fl-eflt>ttQmt>J<©*i!!l~ 1 s JJiJ:ft!a© 

il ltt'£-=f !fj($ Q ${t'€J~ O)f;tji:/J~o 

2 0. Q' ._.Qf ;?-t, )(-fFftt~fJ: < c :t> 1ii©7v*J.6{-T~-2;trh}t*M{f'I(1 ...... 

2 O OJ 7 ~ *{~Wt{t7J<*~"'"edf> QiJit;;J<OJfi!lm~ 1 6 ...... 1 9 ~OJt-'.\'f"tliM:Bail© 

lt~=f!jj;!*r:J•{~ft~OJi'!n!:/J~o 

2 i. Q' ...... Q 4 t,,t, )(-:fl.-ttt1>tc1:< ct> IilOJ7~*•-r~13"trJ?R$i{7-1fc6 ...... 

10 2 o (})7~$<t:r1J-Jv~-ecV.>QiibJ<O)fi:!m~2 OJJH:~•O)flm.r!f:R*"~'H~ 
ti"~ 0)~~1J~o 

2 2. $1J*{t-€;4f}7)i, J-.IJ_A (""/:$77Jlt:;J-tJ7.:r:..=.Jv) *7/, f-.1)7:c..=. 

Jv ;( 7-Jv7 r- 7 ;t-.A ("" / ?7 7 Jv:;t" 0 7 :c. .=.Jv) * v- 1' . " 1) ( n -<17-Jv) 

y;;;:c.=.rJA71'7:t=-.A (./'\./?77Jv::to7:c..:::Jv) *v-1', *t-=-~iN, N-

15 ~ ;( 7-Jt.-:r::: 'J:::., A 7 t-- 7 :t=- .A <""' :..- ?7 7 Jv::t o 7 :r.:::Jv) ~ v- r- '1.! ~ .o a 
;jt(})(ij!fmm 1 6 JJH:i2.0)lt*'.:L-T!IJCiJ\'7*1tft~OJ!'!ifi/J~o 


