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-t G 1:.mffl ~"" ~ %=£ t=-1~ G-=. c tF-r:· 2 G -=. e: ~. ~!;'l; 

~. :lft~. ®:W, ®:~c 0•---o t:::.~\Ht~%=£t=-1~G-:. c 
tF-r:2 G-=. c, LiP t .ftlt,<7)~:J'R<7)$ll'i7J'2 h!l)-c7c 

2 ,, 2: c (+t+, 1991 : iiJI Jll 12<:, 2004}; J: V'!ll* 

<7)~)'jil!'iJ1J:t:::. J: G). 2: <7)1f:Jl'l;t:::. t±, _if:ffi;)d:I![;Q>'(o]J:: 

L, 1Jtt,;Q>_&tlf~'iffi~J:lEt:::.il'Jiv•1iffi1W~li' < J: 7 t:::.~ 
---:> t::. 2: c ;(J>' ;b G. 

(2) wm.e~O)~m 

t~m~~~±. 4'-1~e:·-<7)J: 7 ~'1.!-tOO~h--~tGtc:·;s 7 
fJ'. -=. ntP e:, t t~m1~<7)Ji)j\, :n1f%-tl!J:tJ <7)}j:[J.l\r!Jt~ 

"-<7)ifiUl:l->?.f nt= 1'¥ 7 lll*77ftJJ:tJ <7)~/MH~~ e:·-7J''T;i<~ 

~tlG2:c~~~Gc, ~m~~<7)~}j\~~G2:cif 

~ L t_j§:_g "l"li ~v•-:. c liUJJ t, fJ'"'C';b 7~ -). LfJ' L ~ 

ifG.f<7)-~~ ~m-~<7)~~~c---o"l~~~~# 

7J'1:. :t n -c 2 t::.. :t t::., t~m~~<7):f1L¢.1:7J'{fl-1ii~ ~ n 
GJ:7t:::.~---ot::.. -:.nt,<7)~f't"?:fiJlUi, :j(<7)4J:':Ct:::. 

i c /9) G 2: c fJ'"l"2 G (+t,j(, 1993). $1 ii, '*lit::. 

~~tf'iJji*~"Tfi'H<7)*1t:l:'ljM7J'~ffl1~ ~ n -c2 t::.-=. e: 

-eibG . .f<7)f\;*r'l'J~{J<7)ii, ~in:~:f:"i, ~fY("{J;j( 

#jj:~tfi-c·Ji:> G. ;Ujj:~:f%<7)-&JiJdi, ±tmJt>¥Jr'I'J~~ffr 

fJ'11Ji'Jjg ~-:. c, J'!fp~lif:;tj: ~ ~JJtf: "l" 2 G -:. c, .f L -c, 

~~~L~ta•<7)•~~<7)1:.~if~~~-=-e:~Ji:> 

G. ;UJf:~t'frli, Jl'J:ill7J'-~~7E~tl "l\-•Gti~mJJt*I:::.:@L 

L t::. !tf'l5':1J:Jo\:tc:· c '' ~ J: 7 . 
m 2 I±, tTsmiJ'.f-=. -c'Jllf~~'litu~R):::. e: -) -ctrHEE 

'!1:<7) il?}1. ··!*iliiL~ 1:.itli~Fa1 H;~tiff(-9 G-:. c "l"ib G. 'l'ilSm 
<7)Jll.l.l.:li, 'l'iGT!J<7)~fJ'"C'~~c v• -) ':tgiitit!Jt:::.}~h Y) 

~ 7J' t-J, ruJa~ t= 1:.iti<7) 1Trf -c·t±t~m <7) t --::>·J'fc:@L ~ ~JtrHEE 

·J1:~%=£t='t"lt-c"2 G . .fnvP~, 'l'iWrflt±, 'l'i~mJJt* 

~fh !ll.Rt= e: ---o -c J: r; ll!t:tJs<J~t~rJTt= ~-~ -c2 t::.<7) 

"l"Ji:>G. 

~ 31±, 'J'iGili c .f<7)Ji'iJJllJ:ill~c <7)ra1<7)JflfF~"lt.\Pol!l 
~-ll},fli\'~TG2:c, \-•hi<PG ltm£tilliFiJ <7)]'(~·Jtt7J' 

~~~ tlG J: 7 t:::. ~ ---o t::.-:. c "l"ib G. -:. <7)1f JlcU:::.ti, 

Jllfp~·5t:M~~<7):J'Jl:J;:i:::. J: ---o -c, gitillFa9:ft1!J<7)ilJt1~~. 

~i!!lr)'(i\'1\', 7c7\fiJ~~ c'<7)~Jm0'§~ e:--<7)r"9~7J'lfrJU±:: 

1~ L "l2 t::.-:. c ffib G. 

~ 41±, 'J'iGrfi!ll~7J''J'iGrh<7)~~!1lH~UJJ~t, 'J'iGrhit: 

.l.l.:<7)_!Effif~tt~1*~-9 G c 0• -3 IR~~·1)t!IJ~5J.U::. L -c 

''G 2: ciJ'Jl:: < lt~~~tlG J: -3 1:::.~---o "l2 t::.-:. c -c-;b 

G. Jll~li, Jll1HbJ<7)1:.Jffit:::.:!Jn~ -c, 7\i~, B!ltw, 
m~~~~~~t-6~-~-~ ~-%~. -~~ti 
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~Jl'(Jll~--::> < I) W-9 2: c t:::. J:---:> -ct~r!Jt£Rt=-~t, 2"<7) 

:!:~HJtfjt.-9 G c ,, ---o t::. ~oor'l'J~-i'i~ ~;ff L -c v• G. 

2:<7)J: 7 ~~fJ'l'', 'l'iGr!J!ll~Ht:f;'f, 9fi}j\~-1tJ: 7 

c -9 G tm:tJ g ?flf;$:<7)1Jm~ t, ~EI.:tJ t:::.tt Li1tl9) t, tl 6 J: 

-3 t:::.~---ot::.. fJU~t:r, ~llJ<7)'1'f~J1:!Jff~~<7)~'jl_-JTfiktEtill 

(J!!:J.l\t:::. ;b ---o "lli.=E~~*:Y5JU Ji:) c flliJ4J':ti'i'7El!Sm<7) Jll 

i&:l'1!"3~~tJ*t:::. Ltdf'f¥1l~X'.J.fft:::.J: G c, 'liGrliJll~<7) 

:ff-t 6 ~ooo<J•i'J~<7)1¥±t=- (o]tt t::. J& 1J *Jl."" ~ l~nm L 

-cv•GJ tGmi±~U:<7)¥~31'fiJ, l~nmt+'Jtlitr:FJ <7)'J'iG 

rhii,¥; 2 j!fl]l_";b---:> t:. (Jl'tt~~tthbi';, 2000). 

4'-1~. -=. -3 L t::.~ 2 ~ ~ t-) t:::.iti%1~ ~ -\t-c v•fJ'~!t 

tlt;fl£ t, ~i,>"('';b 0 -3. -(-<7)~, 4:ft:::.>jz<7) 3 .\'!:fJ'Jli~ 

t:::.~·---o-c"•6 cv•~J: 7. CD.tHt~Jl'3tf~~Nlt~, 

~~t'-1t6 2: c, c I) :hit, JllJlli<7)-tii{*fJ'/f11JJCC"ib 

G. ®~ili••~~<7)1:.m~mt••-tG-=.cif~ 

~~Ji:>G. ®firhJll3t<7){J--::>~00~~-~<7)~ft~ 

jW;/9) 6 2: c, Jl_.f*i'l'.ll= ti, ~<7)~$, J0ljiji~<7)1#11lll~ 

iliR(~R)A~<7)~7c~~~@L"lB~ttK<7)Jll. 

t:::.tt-9 M!!'..l§lfo~1*19)t_v• < -=. c "l"ib 6. liiiTIJ!l'~t=* 

h 6 ~.B.:, 'l'iGr!Jt£.R, {]i&f*'§lqjfJ\ -U: c ~- ---o -cret 

:@:<7)~'/'intl!~~:kli13.t=-~nlli L -c"' < 2:. c fJ'~~w~ n -cv• 

G c "' ~ J: 7. ('N*i@i=l 

(I) ,e~:l:ti!~IR5H:: ,e~O):I:il!,~B"J~i3 

JJU\~I:::.J:lliJ!>Jtr'I'Jift ,, ~ t t::. t~ TU!~IZQ t:::.--::> v• -c ii, r±l 
< ;Q•t,, !3~f~:J:\l<7)~v•c c tt:::., Jt1~8'J · tl:~81f~ 

~<7)jii,•t= t;';r~-_]'fptl "l2 t::.. 18264-t=+.::z_~;:f / 

(1-r'J;:f/, 1974) fJ'Ji!.v•t.=-Lt::.J: -) ~r!J:f:~(:<7)l'J::ilillf' 

<7)j~v•fJ't t::. C:,-9J~!t~<7)J:ffi:f:~&t:::.--::>\-•"l t, D 4:-c· 

t, -9 "l" t:::. lj!IZ H1T <7) f1 ~1"1 "l" + m iAl (1918) "? '# J.ffi 

(1935) ~·c''fJ'il:i:3<llJI:3tt:::.i£H L~fJ't,~Jf~~~i;!l)t_ 

v' t::.. Jffi:f1jltJ2<:7Nifat-=: &r, "lli, ~fJJti 2: -3 L t:.Jill~i'2 

~ t t::. e:, -t~IZQ7J· e:, trn:l:!ftr><:%-t G e: "' -) il:!fJ'~ e:, n 
t::.. L7J•L, ~[l;!-c-%'mTG:1J$ti, .f<7)*1'f=*7J'Gii 

*JiL"·~Y!7J'"l"2'f, 4;Jt=m=.:xi!t'J'l!-7c~1~1±, ~at 

<7)~-~~*cct~. ~~.f<7)'tJ<7)~ft~~~1t 

'm, I:R7J'--96J1:!7J>~Gtlt::. (f}ljjl, 1977). LiJ'L, 

~~<7)=~~~~<<7)~~<7)~~~G~~ Ji:>Gm~ 

t:::.J:---o"l1~*~-1tJ: -) c L-et, .f<7)JE#3·11:~±*-9 

6 Giiffitrli tp.M!.l''li ~"'· i td'p3tiH Jlli)7c c ~ 6 . .f 
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::. c", :1/ to ::L- :l ~l'IJffl L c, Z:.;!: ?";!: ~ft!JJ~-~ 

C)'*~ ~ffiTtX~C)t§';f!J'{FF190~{* ~ Sjj I; ;1)>(;:: L, ;i%il-

8(]~f\1~~~;'i tll-t"IEIT?NJT~ C:"01Jl*ti:k? hJ.: 

(l~j:j:, 1973). -:1], 1\-ljl.{I/Jilti:~C)j-"- :J C)r'7 '/ c\­

~ o 4::£:1*0'1£ft.11:J'tr"J e: JiVJ:mss~~- e: t:: ~JJU L --c ~ 

1*1*~1~l 7 e: 9- .07NJT:JJ1~C: L --c, 11;l'!rtnm7HJ1-~ e:-­
C)1J~ti~z:.nt..: cw:z~s: · tl),l!-J.J:, 1975). 

e:-· !v ~J:mt;&IR7til' l ,, 0il>, H~li e:·- 7 -t~---:: 2- il' C: 

,, -3 ri~~u. tlt'J'il0R/t~\{Jt!J.jjjti?<:Jtt::--:Jv•--c 'l.d'Thn --c 

2- t..:iJ', ,f[f}i;J, 2';!: 2'";1: ~tt!J.~Jl'~C)~f*l:::--:JI->"((7) 

M':i'Eil'i!t00i:f:lfHdi e:--, -~0~*Fs901J{~~~fif-il' 

Ujj I; jp l::: ~ I) ' •*<li ~:W* ~ =!'§'{~ C: L l '1.>, *%13- C: L 

--c C) ~~il'itrrn~ ,, ::. e: il' ;~: -t ;~: -tsJJ;; il· 1::: >J:-') --c 2-

t..: (Grigg, 1965). Lil''i.>, rt!J.~0rJ;Jl'fPi~, Z:. i;l::: 

ii!ll'i( ~- C: C) j2~C):k 2- z:. C:, ff£fJ"iC)9'£m: C: C: t t:: J:!t 

iTT -0 f.S!,~ ~ff.£'il\"0~ft. C: if-£~,g·rs,0~1il-0t!l::kii, 7)­

~:&~12<:77" C: ' ' 7 ~lliflf~ LiH..: < L, lRt>tL-0::. C: il''P 

~ '•5)-!ff -c· ~ -0 C: :711 _z I; tL -0 l -} t::: tj_· -') t..:. ffi fiiT' j:t!J. 

J:;&I?Z?tfi, i:k:L c ~ .0&;1:-:; t..: l v•1Ji*iJ'#1ET .00 

c"ii ~ <, Elss e: L --c, ;~: t..:r"~~ e: L --cJ& 1J J:.tt';; n 
.0fri't~t::--:Jv•--c0ilc:i£0~¥-J-c·~ -0 e: ,, 7, 2- t>00--c 

**iii ~ = C: iJ' = C) rs1 (::: SJ]C-_, ;I)>(;: ~ -') t..: = C: "('' ~ -0. L 

i!• L, tm:tl!~i:R?tli'lf'f¥~~-Jljjtft., *xttE'iT -0 t..:0001J'f:t 

C:L--c~tL--c~0, ~W·~~mC)m~~+~-c~-0 

= C:ii~~--~~-·. 

(2) ~*(/) ~~:1:1!!~[8: 5.t c ~~(J):tiP,~J¥;]~~ 
i 9, ~OO;z, 7- Jv"C}fl.$;J:t!J.:tl!~IR7t~,f;1tllt L t..:{'t:J'R 

l'l'J~-t:n0MJE ~, ~1(ij=.C))I[i-H::J& 0 J:.lt' -0. ::. tLG 

01iJf'JEli, #:~;i£11;, !(£:@:, ±J:-\MIJffl, J?,t~, 'ffit}J~ 

~oc •~ •s~~s~•~~~~. ?;t~;~:~m 

~~;;•a~~g7t~~h~. ::.tLG01ilf'JEC)m~~ 

7Hfi1Jt~l::: li, ..:C0Si\'{-t0 B :<$:06t!irtJt!J.jjjt~JJllil;Jn:: lilt 
SJl9 -0 t..::I1)0I~iJ'~ 0, 4-1:lt0}fl:;!tJ1!!,jjj(:[S:7J--'?J:t!J,~ 

4if'i'1HI:ltli9 -0 t..:00l::: t ~~~:: T~ 2 ~il'§-''· tj.· 

~. ::.::. "C'Jfli. 1J J:if'-01iJfiefi, LiJ:zls:LiiJ• (1987), EH 

**. Jli7ic (2002), J:l!l1l' (1976, 1977) ~~::J¥t::m7E 

Lt..:. 

(a) ~~*Igo~~t:i!Si-:5' < ~~±i!!~!Rjj-
t.LHt (l943a, b, c, d) ii, 1938 /'1'-f::JlUt::ill'n'il' 

-:J~~oo•*-~~~~W#C:L--c, •~ft~•~C) 

:Jfit'l'(iJ· t, 7Ei!:ss t=-- •:t:J:mjjj/;t£7J-~ i':r-') t..:. ~+til'lfx: •J 
j:(j't..:Jt~{f,l')g :J1 7oii, lJI'fiJl (JJ<.fffi • :klllfp)' ~~' 

:llr&.; Cii'i'*l C)_=.--:J-c~ 0. -t-0htki:t, ;~: 9, •* 
C)•:;!t;i£'/i\'~, a. *fttillhl*, b. ~iii·*· c. ~-~~ 

lfl*, d. lt!li ·1!tiTllfl*0 4 ~:& 1!'U::%lt -0. :Xt:::, 

;gjj!f.{\.1:0.3'Rif._:fo'tf0~JJX:Jtil• G, A. ;fMillJ:t!J.jjjt (a> 

80%), B. ;f)f;tifi1lt:~J:t!J.J:~ (a+b>80%, a+c<80%, 

a+d<80%), C. *Jl:t~~T!:tt!J.:I:dt (a+c>80%, a+ 

b<80%, a+d<80%), D. ;tlt;f!ff~i!t-~Jijt!J,jjjt 

(a+b>80%, a+c<80%), E. ;t~ttm_'jtjf+~~J:ill:l:& 

(a+d>80%, a+b>80%, a+c>80%) 01i--:J0J:ill 

~~llit5-t Lt..:. Z:. G t:::, ::. tL G 0v•t'nt::: t !?<:%? tL 

~'' 130 0;mli::J;tL --c, .:::.~JttJ:09t~ff.H\· 7' 1 f0 

!fJlhil-h~t::: l -~ c, E, (a+b+d>80%, a+c+ 

d<80%, a>c), E 2 (a+b+d<80%, a+c+d> 

80%, c>b), E 3 (a+b+d>80%, a+c+d> 

80%), E. (l::.llcv•ftU::t*"itL~~<•t0: U~) 

C: 1::: l5<:% Lt..:. 

..:C0if.n:5fUi, I'XJIII.L44 t::JJ;?tL0. ::.0Jl':5tJ:illll!X: 

0%;(p r" :J- / li, -~ L T ~tffl:il'if!:il' t_, 71.A+i i c"0!fJi 

hii'-h~il''f:-tf 1 :J ;fkl::%;:{fii- 0 l -} t::: h .Z -0 iJ', A 

0i\}ff<lt, B 0*ftfm~iii, C 0;f}ttl~£~f;:7ff El T -0 C:, 

LlJF,,J'f~C)~~. :if!jfffj~C)*jj:fl, lill£l'f~0~1ii C: v•-') 

t..:, J:ill7f3C: 0;ffl!Mlil'i%'•::. UfhiJ' -0. -9~ h t_,, ;fjj: 

fffiJ:t!J.jjj(;fi, ~triiJ:iJ':!I=j:t~ff~- JJf!:~tJ:t!J.1J0 B 4:ffl:J'¥:-~t~ 

tm:t- :i5: i/Uili 17 - 9' ~1 tili:JJ 0 i!fl'iP V'q i4!1:1l!U, titl'W:~~ J:t!J. 

J:~i:t, :51-!AtJ:mJJC) rtJfr~- ~!:li:Jm:JJ- ~!1 l'f~J:m:JJ -:il!:~tm 

:JJ C) ml'f~- :ttA+r:tm:JJ 0~t£=~. ;~: t:.:, tit11ltl!(ffi J:tE:tl!X:i:t, 

~t?iiJ:@:- JR~tfm:JJ 0 ~t!Rff~ -!lit f~ W<- Y:'~Ji!J:mh·- :hA·I'i 

J:ili1i0Y~Jl'f~(:::J.L; < 7-J-;(pL cv•-0. 

=C)~J!:t=--l0•~tmjjjt!'KJtli, ~liH;IM-l'l:::Fm(il'. 

i!tiJ•tL, Jll1r\tlf£'Mil':1ZiiDt'I'-Jf::lfll. 0 t&t>tL "(I-• -0 C: \,> 7 
m~t?h~~ Jl'-ft-£~~~T-0~~~G~&~~ 

B~0}fl~~~IR%~~h~-~01ilf':f'El'~0, -t-tL 

Y~11':0 J11t~filijjj(:I?Z%01iJfY'E~flt:: :k 2 < ytt7Jk L t:.: C: v• 

-3 :.'H:: ~ ~<•c t r.'li < fu'fiftffi 2' h 0 t 0 c"£; -0. 

(b) ~~1¥-.J±:i:IMIJJfl t ~~!lw.JO)!J)l.A.J:I:;2$H:i!Si-:> < 
~~:tti!~!Rjj-

};:f?,-\lli n1 (1950) t±, Htmss±J:MIJffl e: •~~C)!fll/\. 
1~.$-~:J'§'t)l'{ C: L cJt~:!:t!J.J:W:l£%~1J'·-cJ t..:. i'ttHi, 

19291:f0)1l;#;-t /-If ::z, 1936 '¥0Jll,ff:~~}; j;(f'JR 

~Uili1J !l*!Ht~~Wli!Jif., 1933 '¥0 § *frRI:\t-l-i:'.!x:.El:i:l'l 
i~.OW.JlH'(tH~~Ht*>J· G Gq::!fJl.{}t:: ~T 0 W61:-ill:c"~ 

0. ..:c C):J]i:t;li, i 9' CD ±J:MIJJiH:: ":) ,, l, ;J<. EE, 

l!fJifi:J11!, 4Mli1J, ::IR:-tfftlfl, *Iii, tM*:!:IH01~$il' G, t£ 
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A f.!lfl±-I!!±..X (a> 80%) • 
B M~wl'itt-I!!±..X (a+ b > 80%, a+ c < 80%, a+ d < 80%) 
c f.!lflw'iii±-1!!~ (a+c>80%, a+b<80%, a+d<80%) 
D M~w'!\i-wiii±-1!!~ (a+b>80%, a+c<80%) 

J? 

E Mflw'!!i +'i!i'iii±-I!!±..X (a +d >80%, a +b >80%, a +c >80%) 
E, (a+b+d>80%, a+c+d<80%, a>c) 
E, (a+b+d<80%, a+c+d>80%, c>b) 
E, (a+b+d>80%, a+c+d>80%) 

• ~*0)'~1]-g-: aM~~*· b 'i!i'!!i~'*· c 'i!i'iii~'*· d 'l!i'!!i ·'iii 'iii~* 

0 200 km . 

~ ill.l.44 *-£'3·J17"t::£--:J < S:!l';±i!l~IZ?t 
~f+ : i'0:tt (1943a, b, c, d) 1:: J: iJ ff)J)(;. 

WWHt:lll:~~ffJJX:-9~ . .:Jzv•c", CZ)~jj:J:Iil0:l!l!:il'liW 

ffff~tatr-~0%~~. ~l~ ®M*0~A 

fc::-.J:1""96Ml:~ft~tT!~0%~~~fF$;""96. ~ G 

tc::, @CD~® ~i'r!JX:L-c. B:4:0M*J:J!l.:J:$i:~=.-:J0 

::kJJH5Z (:kiHf'fJ:J!l.w, JKEBJ:J!l.'llf), /\-:J0rpM*J:J!l.:J:$i:, 

21 01J•Jili2S:fc:: IK7J-""9 6. 

B :4:~f*0.~IUJ!l.:J:$i:~i\lt~JJ""9 6 t=lt>Jll!:.iri[~r:p~*J:J!l. 

:J:$i:0*5* ~h.~ t, ~ti4ll:.i1IJI!:li~ (A£~ : .x. ::..- 2(, T! 

~). ~tl4ll:ili!:ll9li~ (::k£1.., :.; "'r if 1 'E), .J:Itit · ~t~ 

(;J\.;fffilj!flp), lf1 'R:~J:J!l. (~§'t), ~*. Jl!:14li:. ffii4ll: 
(3<:. -tt '/ 71 '\'::, 5' /'~ ~)' j1!Jjp p;]Jfi:t!l'< (;j(fffi. ffi. 

*· l~fgt) tfC::!K7J-~tL6 (~Ill.l.45). -.:0%~/'1 

5'- ::..- 0~#-r&li, 3lt~t H ;;t;: t ll9ffi B ;<$:, ::t:'F~:FfMU t B 

i>:l4ll:fl!U c v• 7 :tJttfH'J:o~0::t1.ltiJ'iJ>il < i±l"l H IJ, 1<\:f~~ 

f!l: t il'liv•.fB~iJ'h-7._ "l < 6-.: c fc:: ~ 6. ff!,fii Jll 01iJf5"E 

li, ±.1c::~~w~ (.H liF#!JW.~l t=iif··Jv•t=J:J!l.:J:$i:IK 

7J-"""C·~ 1)' ·l6·f L {Jj:J!l.:J:$i:~f*~f-I::AT 6 t 0 t li~~G 

~ v> C v• 7 J'Jt'fiJ iJ'~ ~ ht= ii', j:J!l.:J:$i:[K%0*t'f*li RJlllf 

-c--~ 0. 1ilf9E · ttcrrt=a: < mm ~ n -c2 t=. 

(c) ±!i!!fljffl ':~-:5 < .a~!i!!~fR53' 
+3£®: (1955) li, JUI~89±J:J!l.:f1Jffl c ±J:J!l.~3"60~ 

~I= mEl L l"A*J:J!l.:J:$i:IK%~1T-::> t=. 7t.f!Tic::Jflv•tdt 

fHi, so Ji 51'·0 1 ±J:J!l.:fiJ m lXI. ~J:J!l.ilJli.IJ~t, Jti¥lk'it*+ 
L"'~ I)' j:J!l.:J:$i:(5<:%0t=lt>0t~lll'Ui, CD ;j(EEJ c :k1HJ:J!l.0 

~ 96 tft, (2) .tMJ!l. 0 :fiJ ffll:lt ( iffi n"6 ff ~ 0 'ifrJ i'r, %Mill 0 

~r .. nrJmi¥. /f~.ttHtJ:J!l.$), ® t~X:t;Jb01fm. @ 1ilc!IX.tJ!l. 

c 1*1!J:jJ!l.0ff~. ® ~tltiJ:i]!0!jX:t~. 1ilc!IXJ:J!l., 1*¥tl!J. 
-c--~ 6. ~tl4ll:i]!N#7JIJI=:J:th t=0li, .f0::k,I;Jl.-tl~± 

.tl!J.:fiJffliJ'r±l G 4' (i>:~HYI¥ll t ::k2 <'It~ 6 t=~t>-c·~ 

6 . 

.f 0>f.5*1i, I'XJIII.l.46 tc:::ff-""9 l 7 lc::, ~tltiJ:i]! (]79 

~tlfil:il!, ~tl:illtrff-*!Kl c r±l B 7js:, .f L "l r±l B is:~ ~ G 

t= r:p.r:, • .rJ!l.w (rp"Jf:I2L Jfi:iUJippg[K, $!31-fr!K~ c··) t 

n•~m cm~m. •~*~ i±l~~~~l ~~%-t 
6 c v' 7 l 7 1=. I!Ji:IHJ!l.0~!JG!:ltl= l -) l r:p.r:,. c n~ 
tc::l2<:%~tL6 . .f05J'-~-'--15'-/0~#~1i, JI!:Ll!, 3lt 

i4ll:, "~'*· Jfi:~. i1!JiP"V.J, ~t~~H~ c"', -s B .2)>:~ 9-'•L• 

c ""9 6 J.l.::J:$i:81 ~ fol·G·flJffll:ii'tl= ~ ~. +"£®: t= l QJ:J!l.:J:$i: 

IK-5tli, !il*J:J!l.:J:$i:05J'-~0~#~~ c G 7._ ~ t=lt>lc::li, 

~963:~t'lc::r£bl""9« 2 -c·~ 6 c v• 7 ~)I::#Cl.EiffiBB'J~WJ 
fitii'"~ 6 t 00, .f 0*t'i=*li, .K'F~c'f'«;v HJ!l.'ffi' ~ r:p 

•L•c-96 U.2)>:0~~@~ 7 i < aJtOJ1""C'2 6 '00"L'"~6. 
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~U~i]iJI'!lil~ (I /3i;, iii£) 
II ~t~)Il:g§$ (~~. ::; -v :ti1 'E) (J 

Ill ].l'!~t • ~tlli (7J<.fiilli'1'F) 
IV <P~~ti!l ('!'~) 

v Jl.!l].l'! • ].![;~ • i¥ii~ (3i:. -lt'Y ?-{ 'E, :)7;\:::J) 

VI i1f!;}'" f.*J i5: 1~ (7J<.fiil, lii*, iii£) 

,- ...... _ ... 'J'-~~w Ill 

o,p 
r111 m.L45 •~s(]±ti!l-¥Um /:~gE1/&JO)JIJlJ...Jti¥•=~-:-;·< •~ti!l:I1&Js:?t 

jtJ!Sf : ~{lj Jll (1950) •= .J: IJ fF!llt. 

Al'i"El-* 
A I <fl•L.•ti!l~ 

a~·L.·ti!l~ 

a I ifi:~U.il.P f.*J 
a2~tJd•i•l 

a3<PH.: 
a4i1§/l.!J].I'! 

aS ].I!~ 

a6'¥11i'l 
a 7~tlli 

b mli22ti!l~ 

bli'!U"!il 
b2 U-l~i'i 
b3*c1~ 
b4i¥il1!l 00 
b5<f!7d'i'l 

A 119j.~ti!l~ 
1].1'!/l.!J].Il: 

2:±m 
3,~~ 

4 i¥i7d•l'l 

B ~ti~@: 
B I g§~t;~)Il: 

B II ].l'!~t~@: 

a ].l'!~t;~@:7'CIJ\­

b r.IJIE1lfii%>'R~ 

.o AI 

r111 m.L46 ±till-fUm•=~':)·< JE~ti!l:I1&Js:% 

'$:f+ : /]-3£/JJ( (1955) •= .J: I) ff'Jllt. 

200 km 

" 



1.. 
(d) ifl!.g*lJ::J;&imffi t ~tll~f..J~ ':£-:5 < .!U~:HB~ 

~51' 

~Bi (1961) ti, 1950 ±f-tt~l:fiP ~ :11!1Ju L -c 2- t::. 

.lllf~it8l * t:= '©' El L, !U~ '#i!J (7) ~>¥1 f:lt !:: tit :l:i!!. 00 ;fJ (7) ~ 

Jl.iP ~-~:l:i!!.:iiOCPZ%~11"-=> t::.. 1fffl L tdt#ti, 1955 

±f-Wr;JI;t.~.MJ$:W!il1!:(7).~:l:i!!.:iiOC5JU*~tili5*-c"ib IJ, JZ: 

%t= m ~· t::.t~tll'!t.t, •~'#i!J(l)JN:frri:•itt, -Hf~:t;tT :m:, 
ff,l'§',fjj:j:J!!.Jmfi-c·;t Q. -f(l);jiJ'i*ti, :1 -r. *l"§,fjj::l:J!!.[ljj 

fit:: ff § 9 Q !:: , *~ltliJ:* B ;$:!:: +~U~IJ:il§J¥f B ;$: 
t::L'Z%2'tLQ (IZIIII.1.47). ::Jzt::, '#i!J(l)J[l(:frri:•i"':U~ 

>¥J[ltt::EF.§9Q !::, :19', '#i!JJN:hl'tlJ:(l)lil'i~·:l:i!!.:iiOCif, 

:m:~t:t:mJI Cl)~tff~. ~J.!UmJJ, r:pff~:t:mJJ (7) w r.mr~. ¥ilffl' 
f&m~ ~oo~JJ. r:roo~JJ(l)jl§~ ~m~JJ~~ 

tt-cJI.IJ:-=>-c~·Q. 2' ~~=. ~n~(l):l:iJ!.~(l)IJ:i:P-c· 

t, r:p:g:~:t:i!!.JJiP ~ r:rOO:t:i!!.J:Jt::;Q•tt-c;Q\ -Hih*>%1891J: 
fll~:I:J!!.:iiOC!:: lj:-:> c V• Q. ~ (7) J: 7 IJ: Jll~:l:J!!.:iiOCJZ:%(7);ji5 

:l!!:ti, DJ$:J!!E~C7)JR]l§'i1:HillW!il9Q 'IJ(l)c"ibQ. 

(e) ~~11:,:£-:5 < -~i-1!!~~51-
;fi# (1979) li, 1960-75 ±j.'-(7)-~.j: :;rtf 7. ~ 'jf 

*4!:: L -c, ~rp*l!illl ~II* < 3, 208 (7) rlill!JH ~ l!i{v:::l:i!!./Z:!:: 
L -c ~~1i:;C7)~1Tflt ~%t!f L t::.. -t (l)}Jit;t.t, :1 9', 

Ill IV 

Al:-:-:-::-:lc::::::::J ~ 

8 ~-:·:-:·:-:·:·l iiiJ:Til f----_-_-_-_-1 ~ 
CIIII!IIIIIIDTiliiill~!mll!ll!! 
DV&JitlDTiliiill~ 

<~ili"J~> 

A Jj}(~'i:ii!& < , :tii~Mll.~a<J 

8 Jj}(~·l'i~ < ' :ti1ll*ll.~a<J 

c Jj}(~·tii!& <' :;ijjij~ili"Ja<J 
D Jj}(~·l'i~ <, :;ijjij~ili"J~{] 

< g'§':IJI:t-t!lil'iH~ > 
I 5.9&J-:J.T 
II 6.0~7.9 & 

Ill 8.0~9.9 & 

IV I 0. 0 &1-:CI: 

I 
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.w.~•*· ~ 1ft~-*·*· ~ 2 ft~-*·*Cl);f'.jlfn\t.Jt 
$ t::. J: Q-::::: fil :f 7 7 ~ ffl ~· -c, ~-*11:; (7) ~iT 1-lt ~ 
A, B, C (7)-=:_"'J(l)'JlJiiDJt::%tt Q. A ti.W:~·*l¥;b" 

,f§}ts<Jt::lil'i~· (35%~1:.) 7' 17°, B ti~ 1ft~-*· 

*(7)Jt$;Q"i'El:kt89t::lil'i~· (35%Rl) 7' 17°, C ti~ 

2 ft~-*-**;b"f.§'i~· (65%~J-J 7' 17"-c··;t Q. * 
~. -ttLffl(l)BIDJ~±f-=i::~~~. ~mll!JH~ 

AAAA ;b• ~ CCCCC :1 -c·Cl)JL"'J(l)*Jlh.~h-ttt::%'!%Ji 

9Q. 

:l:i!!.:iiOC/Z:%(7);1i5* ~h. Q !:: , ~ 'L .W:-*891J: AAAA (7) 

*lih~h-ttti ~t/4/tii~J:: clt r:j1 9 Q (rx!III.l. 48). ~-*11:; 

(l)J!I~· AABB !:: ABBB (l)*Jlh.~h-ttti, :!R~UJ!!.Jj, 

~JR:f:i!!.JJ, ~1+1:f:i!!.:1Jt=J1: < 7J-:;fJJ9 Q. :1 t::., ~~11:;(7) 

~kt~- BBBC, BBCCC, BCCC (l)*Jih.~h-ttti, r:j1 

l'f~j:J!!.JJ;Q> ~ ~jp P'l?a J¥;b>tt -c J.L:;b" Q. l'J#ti, ~ (7) J: 

7 ~J::!Ril§'i1:(7)!1ltllit=t~uln·tt ~ nQ7J-:;fJJ;b"tl:\JJI.9 Q~ 

lEI~, l~$1i:;C7)~f~. ::J::.~fF!I&J, Jll~.tE~·i'l, !ll*F 

~!:: ~*i!!E-*:t¥:*~(7)~:9$1J: i::"C7)00Jl.;Q' ~ ~~Jj L -c 
~'Q. 

(f) $t~t~~':¥-:5 < -~:1:&~~51-
LLJJ$: · EEt* (1987a, b) ti, J!!EH-c·Cl):m:l:i!!.W!il1!:(7) 

200 km 

1m ill.L47 A-!Uii:"i:Ti!J0J;R*J~ i::IJI:ltl!.Wflh>£--::r < tE:il;;:tt!l~i>Z-)J­
~t-+ : j!j\fJ!i (1961) t:: J: i) f'Fillt. 
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liB I AAAA (~~~·11::fi!'tf.J'l~l') 

lllllllll!ll I AABB, Ill ABBB 01ft~ftf.J'ii¥:l'f.J'l~l') 

IIliiiill IV ABBC ({!&{:!i:*~fl:f.J' G*~ftf.J'~1'T) 

~ v ABBB ("i"Fs,I'I'J•I1::fi!'t) 

IIliiiill V BBBC ( "i"f:!i::Mt~fl:f.J' G :Mt~ftf.J'~1'T) 

C::J VII BBCC, VIII BCCC (*~fl:f.J'~rr) 

CJJ IX ecce c .'fl < i.J' G *~1tt.J'~1Tl 

I 

ol 
0 

~ ill.l.48 *3'RfU=lili--::~ < JlU!f;:tt!l:llj(;l'25:% 
~# : ::0#- (1979), Lli::?f: • EEtt (1987b) o= J: IJ Wlllt. 

- A 1llBm~t1~r", 
- A :\iB:9!-~t1~r", 
- B 1llBmmlill~t1~r", 
~ c fHr~ott~r", 

D ~~-'i'-~~t1~r", 

-- E t±lf'*E<'*~~ott~r", 

.,.o 

~ ill.l.49 .!lot31!~Jll:Uili-::! < JllH"E:F",l'25:% 
~# : Lli::?f: • EEtt (1987a) I= J: 'J Wlllt. 

200 km 

0 200 km 



l.Jil 

~*~~*~•~B~g%~~~~u~~-i~~. 

~~t1<l'Jlii~£-::J' < Jltt~Fa9~:tm~g%~~J\ht~. ::E;J:­
'itfHi, 4t4iBi!!lff!lil.-~ Jli&§llt~ Jli!E-'It 1Hl!t, JlttMtn 
·iw¥a¥~?Jf~Jli&fll.~~~tt{!['>J:J'§', J:lli~1iJf~~-~ff,£.~ 

~~~ ~B~~-~~--~-~~u~~~-~ 

~a:u:~W!tlitf&J~~*'d:c·-r-ib~. :c~~i:*c L~. i 

~. •*~~*~ ~ ~+~•~~~~m~te: 
t~, Jl tt ~:till ~!J\H~ ~, ~ gtjJlltfJ !lft~ ~. :iHHl1nllt ~ 
ru, 7Ftz:J£~~~. •~::£1*~1. ,'tl1*2-·~~:w. E!'lit 
~~:Wt~%!1\J!Lt~. :Jzt~. ~nt,~~~~l'iB$11:;~Bt 

il- ~· t=: d: YJ, l'fB m Jl tt ~ Fa9 (A), 5$ ~ Jl H ~ Fs9 
(A), 'liB m mJ ill!Ht~Fa9 (B), 1&1~ !i1Ht~r,~ (C), 

-~-'fi-~JlH~Fs9 (D), ,'tl1*2>'-~~-H~Fs9 (E) C: 
t=:%itt~. 

:C~~~ *~· *~ ~~~~~C:L~~mJlH 
~Fs9 (A) iJ'%;fp L, :C~Jallttl ~~~~-H~Fa9 (A) 

C: l'f~rrimlJ11JlH'i':Fs1 (B) iJ''fZiJ' ~ C: ~· -5 ruJ.L,,fiJ,m'Jli 

< 'I!Y:lj'i; ~§f1TI: 1:: 9 MJJ.JJ-i\'bit > 
-'I!Y:lji;+a 

~;!lfJ.tJl.JJ-i\'bit 

< 51t51<: ~§f1TI:I:: 9 MJJ.JJ-i\'bit > 
~*~+a 

Mlts.tJl.JJ-i\'bit 

< ii~~§f1TI: 1::9 MJJ.JJ-i\'bit > 
ii~+a 

am ~ :m ts. *Jj_JJ--@' nit 

< *~ §11:;): 1:: 9 '"'*Jj_JJ-'fr;bit > 

~*·*+a 
*+ii~!lm+a 

~;!lfJ.tJl.O'fi\'bit 

Cill'l 21TI:iiii~!lm 1:: ts. ~to:> H% <) 
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sg;J:I'j[,Jit=: ~;ff~Nh G h ~ (IXIIII.l. 49). 'l'i~m f,'iJ JnJl 

H~oo~~-$~~§~~e:. •8~ w~ ~oom 

ff~t= IHHJ'JlH~Fs1 (C) iJ'%;fp L, it~. ~t::i{JJ:Jl!, 

~t::J::.W:tm, m:hA·H 'd: e:-- ~iR~J:mt=: iiR~*~RH~Fs9 

(D) iJ'JZiJ'~. -2' Gt=:, 1&~·H~Fo9~Ji'ilittit=:~§ 

~ ~ (::, ~t::i4lf:.@: Ut1+1 ~ B ::$:#!1:1&U, jL1+1 C: [IL1 00 ~ :t: '¥ 
1:¥:1~Ul''ii, l+l1*2-·~~·H~Fs9 (E) iJ'I.tHmt!~rl:J 

&')~~·~. 

W::zt>: · EBtt (1987a) ii, ~ ~ d: -5 'd: RlH~Fa1!1\J!!l;'i 
~l'iC,Ji' HJtAJJ~ ~ t~60~~r.,91'icii -f: f';v~ ~~ L t~. 

:C nt=: d: ~ c, 8 ::.$:~ JlH~Fa9 ii, *ti~m N't< c L 
~A, A, B, C~!J\J!!l;'iiJ"'!J;f1<l'Jli~'d:L~I'icli-2'h, 

:lfi t ~*'~U=: E iJ'IIicli -2' h ~. it~. D C: F iJ' :C ~~ 

·ff~t=: i C: i 'C) ~{l!:il[~ ~ tiiJ', :tlli~t=: t A, B, C 

!ij{!ft'JiJ'%;fJJ~ ~ J: -5 t=, ~tf>C.,~ r"J·L.,fiJt~Jli ~ ~ L ~ 

~· ~. 

0 200 km 

~ ill .1. 50 'EJlli'E~~*lll'llUt.t:: A!i-:J' < JU!Iti:1!!J:t!K% 
~ft : FBtt (2004) t:: J: t) 1tlllt. 
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~~ j',& 
177-1'~ 

AU'!;ff.t:$;An$ flilfF$ )ijf1ffjt:ttJl.jljjfJ'! [0]/r;"'~ik*l*il S~lfvt~:',J'f<7)iJc'.Jll{; 

A ft 

"'" ~ 
B ~ -

c ~ -

D {1\: rWJ 
E 1!1; 1!1 

~f+ : 1 :'F (2006) ·~ J: I) i'f-lll<:. 

(g) .eii:~~ii:twm'P.lt.l:l::t:£-:5 < ·~!i!!~[?i5j­
EE;f* (2004) ti, 2000 if'.i!l)J'i1.J,l#;k / -tt ::z. ~ 'jf;f+ 

C: Ll", J,l£ti&J1::.i>!Jfl'i,f.llf$;.ltt~£--:::fv•l", :ffl.:t£(7)13;4>: 

hl*C7)j{ll.~;i'i£~Sfll':,i.PI~Lt:. ±:!t (1972) C7){1~JE'7 

1 ~/"~¥*~ fflv-.-c, liU15JU.£!1&J1::.JW1ffiC7)i'lli-/.lX:J:tC7) 

mh~h~~~~L~. ~Cl)M~ B*(T)m~*~ 

ti, :JlD?:c1:Jil14, 1111~. ::k~C:Jl:ti~~'i'·l.'c Lt:::k 
:J'i~lfiD!I (: l¥JJJ:900l""ti!J!t~7Jnp,c,, (:~I), :)f!:~t (: ~t~, 
J1:~~~jl#i < lf'~j:{ll.:1Jl''ti7fE:7J<r:f1,L,,(: ~.Q:: (: iJ{Ujj t, 

?J·~~~-:ot:. it:, ~t#JJ:i1!c:b·r·~. !¥f:1lA+I e: v•.-, t: 

f::l*91j.§11,(7)it,i:ill#~l""til¥1£iJ''!i!~t=~IJ. it:, LlJ 

~. l'DliD:Lir, ~!Qi€~ e:·· C7)Ji~:t{ll.iJ<J1:Hll:ifl't biJ 01) -9 ~ 

l""ti, *'*iJ''i'·l.,Cl)ifJlhil-h~t~ ~ Q. :: C7)j:{ll.~~C7) 

M51t~ i c o0 -9 c, i:miii.l. 50 t~ffi't l 7 t:, cD :)f!:~t 

B *· l¥1£J:{ll.~, ® *~t · ~t~, 7fE::t{ll.~, ® ~- · 
:ltUBi:, ft~:tlli~, @ ili:~ · JJ:9 00, !I!Y~ · *:tM:till~, 
@ 9=' 00, * J:llit.!&, ® ~t ::IL 1·1'1, !Iff~ :till~. CV jl§ i¥i B 

*· !ff£:tlli~~~ 1:><:7}~ tL, ~t$:r'l'.H: R *•*C7)Jit]J§'I'1 
~ ~!i:liD\'il't Q !lj[,ji'iJ{1~ t, tL Q. 

(3) !U~:~'§',:m:l9 ~~.g.~tJf~~t.J' ~ JJ.t::. 
!Je:f:E (J) !UUi!!~~ 5.t 

*~· ~~AMficGB~mfflLl", hl*g#~ 

l'k1'9 M%il-81~:t§'tl'!iJ• 0hl*tlli~l5<:7}~'fr.-, tdiJ!i:Cl) 

.jiJf <fE ~ ~ Sjj T Q. 1= :if (2006) ti, 2000 it- itt w. hli'* 

~ -c / -tt ::z. ~ 'j[*!- c L -c, hl !J<., hl* 'fffi!J JJ, !t.£.'8', 

±:tllil'Uffl, lJHlliC7)~1tr, fllH'f.i@ffi., hl*tlttiJXt: ~JJE't 
-9 42 Cl)JJI § ~~ :kt L -c, 3, 336 C7) r!JIRIIIJH ~ ljl.f.>l:Jill g 

c't-9~~~*~~~L~. ~C7)~5it. hl*~*A 

n, fJ1lff-C7)j!frJ~, hl*~*:'I§"C7)fl'1illl\}i~, hl1'f*C7)~1'f 

:i'!., IPJYa-hl*1cHI*:tJ·, 1 hl!J<.~ t: IJ Cl)JiJT:fLt#:tlliill:il!'t, 
.31:~J! c j!n (T)fpf>JJIDfl, hl*~*A o (T)'I"':.l:t ~ ffi't J\ 

---:::>(7) ~~?J{:t!llili ~ nt:. 

~t,~, ~r!JilfJHC7)~~~~~~Ll", ~r~?~ 

-

-

& 
-

-

- il'I]Jll{;fl'; 

9-> -

§, -

- /iljjftj;fl'; 
- -

~2-*~~~~t: Y 7 A ?~%tJT~'*~tl!T -9 c, B* 
C7) hl3\~Jlli~ii*C7)1i. ---:::>(7) ;J";v~ 7,1~ i C: o0 t, tL -9 (*: 

III.l.7, r;qm.l.51(a)). 't~:bto, cDil'*~#;AD 

$(7) 1% ~, ;fffitfi$(7) if~]~, hl*~*1'j"C7) f%111\}1~~= *~B& 

--:::rtt0tL-9Y7A.J"~Aii, ili:~, lf!OOJ:llih'(T)jl§O 

4:~!1:<%~'9-9. ®hl•~~An$(7)if~J~c~~ 

hl*1it*I*:'I§"C7):9~ ~ t=*rn&-:nt ton 0;; 7 ::z.? ~ B 

t±, ~t11ii:~. 1L1H, JJ:9~:till1Jt=~rft't -9. ® .#;Jlf,t 

.AD$(7)~~. IPJJa-J,l-~8:'1§-(7)~~. Ji!T~~~OO 

fj'f(T) :9 ~ ~ ~~ if#ft)(--::J'it t, tL Q ;; 7 A. 7' ~ c ii, ~ * 
tlli:1Jl¥fffM' t, Jlt1~:tlli1Jt= iJ'it -c J.L:iJ{ -9. :: tL.lJ.)i.Cl):t{ll. 

t.!&-c" l>, ;~r!Jff~~~ J:H• -c:: C7);; 7 ::z.? ~iJ'i?::tt't 0. 

@ft·~~AD$(7)~~. mfP$(7)~~. hl*~* 

~C7)/i'1jlll\}i~t:if#ft)(---:::>'lt t, .h-9 Y 7 A.?~ D ti, Jlt~t 

J:lli:1Jt~J.L:<%~L, it:, @J,l~~*AD$(7){5;~ 
Ui81"f.$(7)15; ~ t~ !f;~ft)(-:J'it t, tL -9 ;; 7 A ? ~ E ti, 

w~~ e: -&tr~ ~ q:,,c,, e: 't 0 lf!ff~J:m1Jt~%~'t 0. :: 

tLt,C7);J7A?~C7)~~~0B*C7)hl*~~~IR~'t 

-9 c, 12{1III.l.51(b)t::T;'t l 7 t:, cD~UfiJ:~, (2):)f!: 

~t~tJ~t, ® •~tll§ · :!R~tm, ® ~-~t · ~**· ® 
Jilt#!!: · ~ * m Jl§, ® ~t !i'E, cv r:p #~, ® ili: ~. ® 'i' 
00, ® II900 · ::IL1Hl¥J, @ ::IL1H~t. @ .§11,~t c ~ -9. 

i!t*, J,l:*Jlli~ PZ 5J'C7) ~ ~"~ i!iC. i!ft ti, Jfll§ ·11:--? 1iB'i!i ~ 
q:,,c,, (: T Q JP'),L,flJ,f.ilf€t~ j:.-, l"~Rjj ~ tL l"2< t::.iJ", :: 

C7).ji}f'fEC7)if,'f51tiJ•0 lJ it:, -=::.---:::>Cl)r~J"~/~~tJifb 

~~MB&~~ili~-9. :!RJl§ttC7)~~~~-'t-9Y7:z. 

J"~ti, ~t#JJ:J1!(7) Y 7 A?~ B, Jlt~t:t{ll.}JC7) Y 7 A. 7' 

~ D, 9=til'~:t{ll.}JC7) Y 7 A 7' ~ E, Jltj~j:{ll.}JC7) ;J 7 A? 
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