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'U ' 

1lJilm1u?1nu':in e'.J'W'1~e.ie.i.:i bb'1~~.:iu'Wb~e.J'W~'W 1 
' 

ct) ~1.:iv11m1~?1~ml'l'1.:ibnutl1mti1'W~ e.id1.:iiie.im~eJ'W'1~ (9) fl~.:i 
'U 

ct) ~ 1.:i V1°1 f'1 1 1 ~ ?! ~ e.i 1 l'l bb '1 ~ b 'l.l ~· ti 'W 1 in ':i e.i .:i ~ 1 ~ ':i ~ ti ~ b 1 '11 if e.i bb 'W ~ il 1 'IJ e.i .:i ~ ~ ~ rl' ru .fi 

b~ e.i~'1f11':im1"il'ViU m':i'l.l'Wb~ e.J'W b ~ e.i.:i'11n~J1~~V1tie.Jl'lb Vl~tiru bb'W':i~uu~ me.i.:ie.J1m~ e.ime.i.:ib~~ 
'U v 

b'l.J':i'W (Membrane) bb'1~b~e.ie.i1'Wf11':if1de.J'l'1~il~.:i?1n'l.l':if1Vl~m~e.i hf'1?1~?1~ ~b~e.ime.i.:i v\'11 Vlfll'l(l)'WrJle.i.:i 

rie.il'lbm b~ e.ime.i.:ie.ie.i nm~1.:iv\' 1m1~?1~ml'l bm~.:ie.il'l(l)'W b V1~1tT'We.ie.in bb\>in1'l.l~ e.iti 1 Vf b~ e.i me.i.:i e.il'l . . 
(l)'Wmn 11lJ~1.:ivhm1~?1~ml'l b~e.ime.i.:in"il~~n de.it1?1'11t1 Ll'lti ~~'WVJ~tl~?1~?1~e.i~ v\'11 Vf b~e.ime.i.:iun 
'IJ11'1 bb'1~ 1lJ?11m':irimm~.:i?1n'l.l':in\911.:i 11 ml11~ 



(b) VI~ n 1,nru.,.f 1,f{ 81 n'U n11U'UVi n \,\,6'1~n11118-:J 1'U ~ U1~ nfl'U n 11 i( fl-:! \,b?l\9l-:J1J fl:W 6'l \,\, 6'1~ 118-:J 1'U 
I 1,1 \J \J 

bU'Ube:Jfl6111 b~e:J 1~~u11ilrWl1T~61e:J'l.J1~ l\9ltJ~11tJ'1~b~tJ\91 ~.:i\1 
" 

®) U'l..!'Vi fl fl11\911'"J "il61e:J'l.J~ t\JJl TWtl1 bb'1 ~ fl11 ~ bb'1U11.:J-r fl'\.'J1\91 1ll fl1Vi'U\91 1191m~t_j b1 '11 bb'1~ ~UDU~ 
Vl~fl'Vl°Ll18.:J1'U ~otl\9lb"il'U?l1:lJ11tl\9111"il?leJ'U 1~ 

19) il~ru6lnl'frubb61\91-:iflrum'Wtl11 ~~u11.nflvi11ue:i~1-:i1, U\9lbe-it1 ., , " 
Q'l) 11m1:wbbft~bb61\91-:ie-ii;:im1\9111"il11,m1~~flrum'Wtl1 b~mb61191-:i111~~11,'Llt.1m11?11:w1~t1~b1m 

' 
~n1V1'U\91 1,1,m~~fi-:iflrum'Wtl1 1?1'1e:J\91~-:im1tl1'utl1-:ie:i~1-:i1,V1m~?1:w 

'\J , , 

Vi:IJ'J\91 Q1 

V16i'n 1,nru '1 15m':i bb6'l~b~eJ'U 1 "llfl1':i"lleJeJ'U ru1 \9lbb6'l~fl1':ieJeJn1 ue:i'U ru1 l?ltl':i~n e:iu n"il fl1 ':i , v , v 

if e:i ~ 1,d e:i~'Ll n1V1t.1\911,n1~ui''Ll iTrnbl'ii''Llvi b vil"lu ruru~d il e-i'11 off u-:iA'u ~1:wiJ1 ~m\9ltl1~ne:iun"il m1fl1ufl:w 
Ill CV 'ti 'I 

1?11:wtl1~1,.nvi'Ue:i.:in"ilm1~n1V1t.1\9111l m vil"lururu~d 1, i'mb~"il~ 1~1'u 1 ue:i'Llru11?1"il1m~1'Wi1n-:i1'UVie:i-:i~'U 
Q.I v , v 

1'Llfl1':ie:Je:Jfl1 um~f!j11?1 b~1'W1Tn-:!1'UVleJ-:J~'UeJ1"ilfl1Vl'U\9lb~eJ'U 1'll119ltlbQ'W1~ 1~~fo1 um~f!j11?1 u5u~1,~mJeJ-:Jtl'U 
eJ'Ll1?1118~e:i?1'Um'W'lle:i-:i?11u11ru'Um ~:w 1,~:w"il1n~ n1V1'Lll9111'tl918vi'11 tJ1 'Ub vil"!u ruru1id m~ ' ., ., 

1 ue:i'Uru11?11 m m~611V1fon"iJm1tl1~b.flYlb~ti1bb'1~'11V11'u61mt.1~1,1, vi-:11,~m '., 

.Ve:i ~ eru1::;nm.1n"il m1~ilm1:wtJ1::;?1-:irh1 ::;tJ1::;nflun"il m1m:wtl':i~bflYl'Ufl-:i n"il m':i~n1V1t.1\9l 11l 'Ubvil"1u ruru~d '\J ., ., 

"ii~ ~e:i-:itll]u~ m:w 1,~ e:it.11'll119lmU'W1~ 1, ~m~:w 'Ue:Jflb VitJeJ"il1 nvi n1V1'Ll19111l 'Ub Yll"!U f!JfQ'~11~1 m~e:i-:i m1 A1'Uf):Wfl"ilfl11 

~ 1, ut.1B''Ll1?111t1~e:i?1'Um'W B''Llile-imJ'-:iA'u 1 off e:i~ 11918filt.1r11'Ue:i1'u1ue:it.1ru11?1'W~e:i:wnu1,e:inm11,1,'1~V16ln~1'U~-:i~e:i 1 ud 
, 'U , QJ &I 

(<9l) u1?11'1J1::;-:i\'1til1tl1~'U1'U'UV1~e:i 1,e:in?111~11'Um1e:ie:in 1 ~ 
(19) 6111,m1,e:in6111~vi6'Ue:i.:i61m'Utl1~ne:iun"ilm1 (~~'Ll/mfl11/tl1'Ll'W1Vi~) 
(Q'l) 6111, m 1 ue:i'Uru1\9l ne:i?1~1-:iml°l11'U e:i-:i?t m'Ll~'U e:i e:J'Ll ru11?1tl1~ ne:iu n"il m1(~1il) 

.. v "ct.I 

(is:'.) ~ 1 1, 'U 1V1i1.:i~e:i1'u1eJ-:J n11"il \91Vl~ 1, u CJ'Ll'Ll ~ u l°l l°l '1 'W-r e:i:w ~11, t.11u mtl 1~ -:i\' 1 1'11tl1~'U1'U'U'Ue:i-:i ~ 1,1, Vl'Ll 
' '\J 

( mru~~'Ue:ie:it.1ru11?11, lJ'U'Ll~ul°l\01'1) 
'U , QJ , 

(ct) e-ii;:i m1m1"il1bl°l11~~riru.n1'Wi11vi1-:i~1'Llfl1 CJ.fl1'W bflil 1, 1, i;:i~ 1,1, uflYib~tJ mt11 'LlDvi 'UeJ 1 um~ f!J11?1 

"il1n~e:i-:itJ5u~ m1~ilm1:woJ11, zje:i~fl V1~e:i?l-:i11t1-:i1'U 1 'Llm8V16l-:1 

(b) 1 u:we:iutl1'U1"il (mru~il m1:we:iutl1t.11"il) 

(ml) Vl~fl~1'U~'U~-:i\'11,lJ'U ... 
oVfl (9)0 ~'UeJ'fo 1 um~f!j11?1 "i)::;~fl-:itli)~1?11:W'Vli;i'mnrusr'i1,rn::;1,~fl'U 1'll ~,:)~fl 1 ud 

(®) ~m\911,1,i;:i1'n'l'J161m'Ll~tl1::;ne:iun"il m1mm~e:i'U 1 'U~1~ n1V1'Ll\9111l 'Ll'Vill1\91 19 
'ti I.I ' ' SJ 

(19) ~e:i-:itJ1::;ne:iun"iJm1il'Ll1 mt11'Ub'U1?1?1m'LlYi 1,1,i;:i::;V1~e:ii''Ll nm 1?11:wm~1'um~f!J11?11,vl11Tt.1 

(Q'l) ~ eJ-:J\91 bbft61 'U~ n'l'Jru::;'UeJ-:J61tl1'Utl1::; ne:iu n "ii 111161J1 b61ll e:i D1 ~\ i'J 'Ubb V1'1-:1 b 'W1::;~'U5 ~ l?ll 'W1VI::; 
'\J ' • 

111 bri&i\9ll'i fl V1~mllt.1bb V1'1-:11'-:i bri~'U 11~ ~-:i'if 1 ~il m1tJ5u&i 1?11llf1!)Vl:lJ18l1~1 t!f111A1Uf!:W bri'Vl~eJf1!)Vl:lJ1 CJ 

~ile-i'1u-:iA'u 1off1,u'W1::;1111'1t1 



(~) Vl1n'U1:;61 -:ifi '1:;:tjfl1'H iJ ~· tJ'U Lb iJ r;i~ Lb nJ. '1J b vl m~hJ 61fl1'Uvl Vl1 €16111 n11 ri' qj'LJ €1 ~ n '1 fl11 '1:; I') €1~ 
11111'ueri.J ru1M'11 n b ~1'WtJ n~1'\JVf eJ-:i~'\J b~ti neJ'\J 

'"' 

(ct) 19i' €J,:j~'UtJ €ll.JLL(;l:;i.J5u~ fl11b ~ €lfl111.Jf ui.J1 ~ Lbm '1J Vl1€JL 1.J~ tJ'U Lb 1.Jr;i~~ fl~ru:;m11.J1:;fl€J'U n '1 fl11 

M 1:wf11 bb '\J:;u 1'1JB-:i b ~ 1'Wt1 nnu611u11ru61'1J b ~1'Wt1n-:i1'U~~-:i1~1'-rrnb~~~ -:i'11m~1'Wt1 m1'\JVf €1~ ~ 'W Vl1Bf11i-:i'1JB-:i 
' " 

L ~1'WU fl-:i 1'UVl €1-:i ~'U 1~m 1 ~fl f161'1J~ fl~ru:;M 1:wvi n1V!'U l'l Lbr;i:; fl11~ 1 L ti'U fl111'11:W eJ1'U1'1W11vi'1J€l-:i L ~1'WU m 1'UVl €1-:i ~'U 
" ' 

bbf;l:;b~1'Wt!fl-:i1'U611u11ru61'1J m:wu'Vlururu1\ bL vi-:i'W1:;11'1Jururu~m1611u11ru61'1J 'W .1"1. ivcrrncr bbr;i:;viLbm '1Jb ~m&i:w 
, QJ Ill.I v QI , 

oLJ€l C9lC9l fl11'1J€1€l'\J ru1ML.J1:; fl€l'Un '1 fl11~J1~:WV!tJ€ll'lb VI~ tiru '1:;~€J~'IJ€1€l'\J ru1mb:;f1€J'U fi'1 fl11vl blJ'\JeJ'\J 1'111tJ 
, V '\J CV , V 

~ €161'1J.fl1'W iJ 1~ b.fl'Vl n'1 n11vl b~ tJ1 tl'U€l1Vl11 bf!~ €J,:j~ :w J 1~ :w tJ nvfo 1 'U61fl1'\Jvl '11Vlt11ti €11'\1!11 fl11 d'IJ1tJ fl11'1J1 tJ 
' 

1'LlM'111'1 bbr;i:;m1~~Mb~€lu~1nri1'Llrif1b~€l'\J ~1~uvl (C9l<t) m1~~MJ1fli'\J J1u~1nri J1~:w'11mri~eJ-:i-:d'1Vlt11ti 
er l'I 1'u&J~ 11:wfi-:i~mi.J5u~ 1'11:W'\ll~ flLflru"Yi bbf;l:;b~ €l'U 1 'IJ 11:wfi-:ii6m11 'Ufl11'1J€1€l~ (1)11'1 bb(;1:;1°11u11m'Ll tJ:wLb 'U'UVl 1tJ 

vi n1'\ll'Ul'l 111 'Ll b 'Vll"lu ruru&i1111i'1ti b~B-:i m1ri1uri:w n'1 m1vi b lJ'\JeJ'\JM11ti~ €161'1Jm'Wl111 ti 
VIV 'I 'I 

-ifo C9l\v blJ' €l hi' f u fl1'1J Bf 'U 1u€l'Uru1 M'Vl1 €l A1'1J€l l'I' €l €11 tJ 1 um.J ru1 l'I 1iXb~1'WU fl,:j1'U vr €J-:j fi° 'U 1'111 '161 €l'U 
.. v 'I .. v 

m1:w fl fl~ €1~'1J€l-:ii'l1'1J€l bbr;i:;m1:w ri1uti'1'U'IJ€l-:i LB fl6111V1~ fl'5'1'U~'UVi mruhi fl fl~B-:i mu ti'1'U 1 ~b ~1-wum1'UVf €1-:i ~'U 
" .... " 

Lb~ -:i M, €l eJ'i'f 'U f11'1J B 1 iX bL fib 'IJ L-W. :w L~ :w b Yi' €11'1°1 b iJ 'U fl11 Vl1fl1:w' 611:w11fl 1'1°1bti'Un1111'11 'U'IJ ru:;J'U 1 iX "iJ"' l'lvi'1u'UVi fl 
" 

ri11:wu fl'W~€l~ Lbr;i :;11 ti m1 b€l fl6111V11 €JV!~ fl'5'1'U ~ m ~ :w L~:w m ti 1 'U1:; ti:; L 1mvi n1V1'Ul'l 11'1ti1iXb~1Vlt11vl Lbr;i:;~~'U 
.... " 

fi1'1Jm-i-:im:w 111 'Wu'WVi mT'Wv11ti 

b~ 1'WU fl,:j1'UVl €J,:j ~ '\J~ €J,:j€J€J fl 1 u€l'U ru1M'Vl1 €l:t:i'V!U ~~€ILL~ ~f11i ~ hJ €l'U ru1M'W{ €l:W ~1 tJ b Vll'l ~r;i 1 iX ~ '1J €l€l'U ru1 l'I 
, QI , QJ , \I " v 

'Vl11umti 1'W611:w~ui''Wt!rnb~i''W1~fufi1'1J€lzj-:iih1tir;i~bBtil'lflfl~€l-:i'\ll~Bmuti'1'Um:wvi n1Vl'Wl'l 1 'Wb 'Vll"lururu&i-d 
" "' "' 

1 'U mruvl:W b V!M'11 b ll'Uvl b~1'WUfl~1'UVl€l-:i~'W h.Jei1'1€1€lfl 1 uei'\Jru1M'Vl1€ltT-:i hi €11'1i1ff 1i-:i hieJ'W ru1M hfo1t11 '\J 
, , Q.I , v 

n1'\ll'\Jl'l nmmm11ri61€l-:i 1iX'IJti1tib1mBBn 1 u1~5 n hJ bnmrn-:irif-:irif-:ir;i~ hJ bn'\J~uiX11'U bb~ ~ B-:ii1Vlu-:i~ €l bb~-:i 
fl11'1JtJ1tJb 1'11bb(;l:;b V!M-:d'1b lJ'W bb~r;i:;ri.f-:i1 ~~'1J€1€l'\Jru1M'Vl11'U fl€l'\J~'\Jn1'\ll'\Jl'lb 1(;11 1'11:w111fl61€l-:i '\ll~€11'11:Wvi1~'1JtJ1tJ 

'I 'U 'Iv 

b 1r;i11-fa~1J'\J bb~1 bb~ mru i~.Q Vl1flL~1'WUfl-:i1'\JVl€l-:i~'W-W'111ru1tT~hiLb~1 b61~'1 11XbL~~LlJ'\JV!U~~€l 11X~~'\Jfl1'1J€l 
" ~ I I I.I ~ Q.,I t .c::i. tJ C:0: I.I 0 I.I ~ 

'Vl11'Ufl-:ib VlMLL Vl-:im1:wm'IJ1'Vlm':ilm'W'1'\Jm1'1:;-w'111ru1bLm b611'1 'W1€l:W611L '\J1bb':il-:i fl. 'W .1. 'Vl11'U'Vlflfl1-:i 
' ' ' 

-if ei C9lrn ~'11'1fu€1'\Jru11'11'1€1-:imfu1uei'\Jru11'1mti1 'W ~ uiX Tfo uu LLM, -fo vi11'1 f umr ~ ~ mL ~ -:i m1€1'\Jru1 M 
'\J .. OJ , v , QJ 

'11rn~1'Wt!n-:i1'WVf €l-:i~'U b l'\Jbb~'1:;il b VlMeJ'\J61:Wm1bbr;i:; 1111 bb~-:i ~m~1'Wt!m1'UVf €l-:i~'\J'Vl11u bb~1 
' 

.LJ €1 C9l~ 'U111'111 ueJ'\J ru11'1.y1€1€lfl11XM1m 'Vll"lU ruru&h'.f1 ,Xij €11tJ Vl11-:i\1uu bb~l'\J.y1€1€1fl1 U€l'\J ru1M bb~:; 1 Vlb off 
" QJ ..., QJ , , v 

111i'b ~ ti-:i 1 'Wb 'IJMeJ1'\J1'1'1JtJ-:i11'1Jfl11'11'WVltJ-:i~'\Jb vhi!'\J 

fl11'1J€l~ eimti 1 ueJ'\Jru11'1'1:;~ ei-:i ~'\Jrl1'1J€ln€l'W 1 uei'\J ru11'1~'\Jmti b~ei 1~~'\Jrl1'1J€l'W-r€l:w nu L~tir11u11:w b'Llti:w bb~1 
'I 'I V "I CV 'I 

1 ~oJ1:;n€J'U n'1fl11~€l1 oJ1~'1'\Jfll1b~1'WtJfl-:j1'\JVl€J-:j~'\J'1:;i-:i hi ~€1€l1tJ 1 u€l'Uru11'1 
' '"' 

oifeJ C9l<t ~'119Hu1ueJ'\Jru1l'lmm'Vll"lururu~-d ~mbL611'1-:i1u€l'\Jru11'11111'lmlJl'lb~mbr;i:;L~'Ll1~~1ti ru 61m'Llvi 
'\J , ct.I CV V 'I ct.I 

i.J1:;f1€J'U n '1 m1Mr;i eil'l b 1~ 1vii.J1:;f1€J'U n'1 m1 



.V t1 C9) ti 1 'Limru~hrn'LI ru11?l6'f ruvi1CJ t1 nvi'1"11CJ vi~ t1'1l'1'.i~ 1'LIG'f1'.i:;~ '1'1ri' ru 1,X t:-i11ii'1\J1 ut1'U rull?l ~ 'UA1'Ut1 
, Q.I '\J v 'U , QJ 'U , QJ 

~u h.Jbb 'Vl'W 1 um.1ru11?lm81 'W~iJ~11''W'LliJ bb~l'W~1ilvrnufi'lnTrnruvn8 t1nv11m8 vi~ei'll11111 tirn.JbbiJiJ~n1vi'W111 H \,QJ '\J QJ 'U , 

Vf1m'Vlf"luqirQ'~'Ll 

fl1'.i'U fffo 1 iJ bb 'Vl'W 1 iJ ei'U ru11?l bb"1:; fl1'.ieiein1 iJ bb 'Vl'W 1 u ei'U ru1l?l1,X b iJ 'W 1oJl?l1l.!VI~ m n ru'Yi 15 fl1'.i bb"1:; b~ ei'U 1 'U , v , v 

~\l~ei1ud 
(C9l) 1 'W n'.i ru1ut1'Wru1l?l6'1 ruvi18 1,X et~ 'W fi 1'U ei 1u1 u bb 'Vl'W 1uei'Wru1l?li.11'1'1b'W1-J'WVi n n1 '.i bb '1' \l fl11l.l 

'I v 'U "" 'U , QJ 

~ t1'V'l1! fl\ll'Ub '1'1wu1~ bb ~\lYleJ\l~m ut1'Uru11?l6'1ruvn8 m bb6'1~\l ~ m ..[1'V'l1! fl\l1'WYlt1\l~'W't.J'.irnt1ulii'18 
, QJ '\J Q.I 

(ID) 1 'LI mru1 'U tJ'U rul\?ltl fl'Vl°1 "118 VI~ e:i'lf 1'.i ~ 1'LIG'f1'.idi' '1'1rl ru 1,X et€J''UA1'Ut!f 'U 1 rnb 'Vl'U 1 ue:i'U rul\?l 
, v 'U , v 'U , v 

ih 1 ue:i'Uru11?l b~l.lb vi1~b vi~e:ie:i~m bb6'f~\l~m~1'V'lii' n.:i1'UVf e:i.:i~'U't.J'.i:;ne:iulii'18 
'u " 

.v €l C9lml 1 'Wm ru Vi' oJ '.il flf] 11~fu1 iJ €!'{ qi1 (i1 \?l ll.Jb 'Vl f'lD qi qj&i if 1l.J' oJ BoJ&i VI~ mJBoJ&i hi tJ fl ti) tJ\l\?lllJ'U'Vl 

bb~\l'V'l'.i:;'.i161luqirQ'~m16'11u1'Jru~'U 'V'l.f'l. ivctmct fl{]m~'Vl'J1\l vi~m'Vlf'luqirQ'~d vi~ei b~ei'W1'U~'.i~~11l'W1LJe:i~qi1ti1 
1 'Wb~ei\l~ n1vi'U~ 11bM81 niJ m'.i't.J'.i~ ne:iu n"il n1'.i\?l1l.l~11i11'u 1 ue:i'Uru1\?l\?l1l.l b 'Vlf'l°lJ ruru~d b ..[1'V'l'Ll n\l1'UVf e:i\l~'WiieJ'1m"il 

" QJ v QJ 

i\l~fl 1m'UeJ'Uru1ti111ii'm81'Ub1'11~ b~'U6'fl.Jfld'.ibb~~€l\l 1llbfl'U~'U,X11'U 
' u 

oif e:i (9)~ b..[1'V'l'Ll n\l1'UVf e:i'l~'Wiie11'UT'ile:ie:inr11i.:i b Yint1e:i'U 1 LJe:i~qi11?l b~e:i't.J'.i1n£Jd°1~1'iJ 1 LJe:i~qi11?l 
(C9l) ti ni\l~fl 1 m 'U€l'Uru1\?l~\l bb~G'f €!\lfl~\l~'U 1 oJ bb"1~iib Vl\?l~"il~~tl\ltlfli\j~fl 1 m iJ€l'Uru11?l8fl 

'U " v 'I '\J , Q.I 

(ID) ~e:i'lr11Yi'V'l1n~1t'i'l~6'1~1111ii'm~vhm1l.Je'.j~l?l1l.l'V'l'.i~'.i16/lururu~m'.i6'11u1'.iru6'f'U 'V'I. f'l .lvctmct , v QJ , 

(m) 1l.J' u BoJtilvi~ e:iuB oJ&ihJ Q. n til e:i .:i \?l 1l.JiJ'Vlbb vi' .:i'V'l '.i~'.i 16/ltl' qi qj&i n 1'.i6'f 1u1 '.i ru't 'LJ 'V'I . f'l. iv ct met 

fl{]fl'.i~'Vl'.i1\lvi~ei b 'Vlf'l°lJ qiqjtildvi~ ei b~ e:i'U 1 'U~ '.i~~ 11l 'W1 um~ qi11?l 1 'Wb~ ei\l~ n1vi'U~ 11 b~ E.11 num'.i't.J'.i~ ne:iun "ilfl1'.i 

\?l1l.J~11ii'fo 1 tm~qi11?l\?l1l.J b 'Vlf'l°lJqi qy~d bb"1~ m'.i 11luBu~vi~e:iu~u~11l1J n~ e:i.:ii!'U rie:i 1,X bn~e1'Um1CJe:i~ 1\l~1CJ bb '.i.:i~e:i 
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