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;s ') 0 

(20), (21), (22)0):et~~P--c:~5}l,-CfiGht.:15~~77"'::> 

UxY 

77\ (23) 77" G 

~ = ui I Uxx UxY I 
81 D Uyx Uyy 

77'~77"hQ O 2: 2: 't' UxxUyy=cUxYUYx "('Ji) Q CT Q O 8X/8P=0 ti Uyy=Uyx= 
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0 ~~'* l,, :: 0) 2:: ~ fJJ../fJl-==-0 --z:·ih '6 0 u 0) 2 t,{2i~1& UxY, uyd{~~l'1 

G, Uyx=UxY 2:: 11'60)--Z:·, -t: 0) 2:: ~ Li Uyy=Uyx=Uxy=O ~~'*i" '6 ::_ U:. 

11 '60 -t: L,-c:: O)~it-(25) 7]\/JJZ:rri" '60 

1. ~ -;; 1.7 7-. (6J ~jJi]r1ijO)~JtW~1JfflO)-;'.E'~~~K{&;'.E:-t 6 c: c. tct. <, Ji'm' 

O)rm~B±1*1~ c. O)JtEt--r w.11rir~,u~c. ~JE: ut.: 1
\ ~ ';J 1.J 7-. ~:t ="JO) 11~ 1tif.i 

m89~~ (Compensating variation)o Llr C. V. c. ~~clJ c. f~{iffi89~~ 

(Equivalent variation)o Llr E. V. c. ~~clJ ~~ :;t_ t.:o Wl~~;t{iffi~iJ;~1~ 

Gt.:f&K, w.1•~7J)')TuV'{iffi~--CMO)mA~fitct.:;{_ 6 c. ~. :fBl~*WO)~jJfflJJ< 

~~c.~ v-r:to < c1: 5 ~c.szJLt>n t.: 1J ~itn c; n t.: 1J -r 6tif.itlffi--r 2V) 6 o 1&~~:t 

{iffi~iJ;~1~ ut.:f&~c. w.1•~7J) rm,{iffi~--r uip!=tfO) J!JAiJ) fi-tct. :;{_tct.~· c. -r 6 c. 

~, :fBl ~,Jr u l ·fiffi~--r~rot ~ ih 5 6 ~jJfflJJ<~K~ Vt:to < J 5 ~C.SzrLt>n t.: IJ 

~it!& G nt.: IJ T 6tif.i{'lffi--Czb 60 "'c Vt C. V. ~i, {iffimiJ;rmzb 6 v,~;t_t* 

uftc.~K, w.1•~~~G~ffl7J<~K~Gt:to<J5K, ~~!&t;nftlJx~ 

t>nftlJT6~ffiffi--Czbl), 13lO)~•mffl~-;'.E:KGt:to<J5~tif.i{'lffi--Czb 

60 E.V. ~iC:ihUi~--r. {iffi~rm, _t*O)~O)E.V. ~i"'cih2c';h, {iffi~_t 

~. rmO)~O) C. V. ~c.~U•o ~ t!lt!.z ~i c: 0) 2 "JO);fret~~ t c. ~q~)AJf~~ 

-~~:;t_t~c.5o "'cO)~~~-t6M~_t&M--r2b6tO)c.ut:to<o 

gj 3 ~iffi 2 jpO)gj 2 c. ~ u J 5 ~c. u tm7'.Pih t.: t 0)--C 2b I), gj 4 tiM. Dy C. 

0)-$ AB ~ m v, t.: t 0)--C 2b 6 o 

2. M x O){jffi~iJ) oH 7J) c; oK Krmut.: c. -r 60 c: n~:t~ 3 --rt:t-=nn~ 

iJ; Y 0H 7J) t; Y 0K ~c.~1~ut.: c: Uc. J '? t~~ ih 60 w.1Jf~~i c: 0) c. ~ AiJ> 

t; B ~c.~ 6 t:' IS 5 o c: O)~ t G C. V. Kt§~T 6J:lJr1ijiJ;~:J;- ~ -ti- t; n 6 c. Tih 

~£:fEl~i b ~~~t! 0 5 0 {iffi~rmiJ)~ Gt t A~iffli '? t.:~{1-, :fBl~HJrU•{iffi 

~{*JA--C~ U£0)M~mA T 6iP t;Jtffl ~w~--r ~ 67J), "'cih~i~ 3 --C~i YoC, 

~4--r~He% HANK --r~t>~ih6o c:n~Jfffltx:~c.0¥~c. C.V. ~;tc.O) 

Jfffltx:~J: 9 'E)~\f7(~l•o 
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{7(~C:.j=i}rf~O)ffl3mEGJt/1JQ~{ftci:~"l!J:iJ> t;{iffi~JJ>...t:n l./(¥}U fl C ~c:. fl c' -:it: C 

9 i5 o c::. 0) c ~ 1Blt:t b ;Ip GA ~c:. fl c' i5 t:: 7:d o {jffi~O)¥f ...t:n~~~ L, t, fl L,fEl 

iJ> b ~C:.-\i' :t -:it: c -tn/£, ~ O):~r~O) Jfffi~~ ( c::. O)~it~:tJfffiJt/) ~:t Y1D 

~~"\ /:t HmbK c- zb i5 0 Ac b /:t fRJ t,5cjJJ=§7J<~K zb i5 ;Ip f::;, c:. 0) c ~ 0) C. V. 

,:t{iffi~TmO)~O) C. V. c~U"\o ~ Gt~~O) C. V. ({jffi~O)¥f...t:n0)~ 

0)) ,:t HmbK J: IJ fl ;j\ ~ ~ "I ( {P.Ji!& tci: G, {jffi~iJ>¥} ...t:n L, t: c ~ ,:t M x O)ji ~ 

~t;-tc::. cKJ: 1JtffUtci:,~~Jl1ffaJ!l§-Czbi5iJ:.t;o) 0)-C~}ro, {iffi~JJ> OH -/J) 

G OK KTmGt:~i;-0) C. V. ,:t, HANK<;c. V. <HmbK 0)00{,i~c:.zb i5 

c::. c iJ> v -/J) -:i t:o !ZI 4 ~c:. to it i5 Ab ,:tffl3mffl~aillr1' U "Iv n, {iffi~~{~O){i;~ 

5cjJ*O)h~NIPJc-t ;sffl~aii*i-Cih ;s 2
\ 

3. {Mi~JJ> OK 1J) t; OH ~c:....t:n L, t:~it -b fRJ~~c:. L, tffl3mffl~aillr1' Ba ~ 

Wi < c::. c iJ>-C ~' c:. 0) c ~ 0) C. V. ,:t HanK<C. V. <HMBK 0)00{J~c:.zb 

i5o cc:. iS c-, {iffi~...t:nO)~O) C. V. ,:t{iffi~TmO)~O) E. V. K~L,~"10)-C, 

{iffi~iJ> OH iJ:. t; OK ~cf~Gt.:~ii'O) E. V. ~;t HanK<E. V. <HMBK c 

tci: Q 0 

IZI 4 ~c:.;to~"lt, ffl3J:ffl~ai!li Ab, Ba 1:t~~r=j=IO)Jj°iJ>...t~Mt::iJ:. t;, :a-k 

AB O)ti.E, tiEK1¥tET i5 iJ\ ~ O)fglffl~:t...tXD u t::::f~:i:\iOOi,i-ctUl~N ~ n J: 

?o 

4. C::. n~O)ffl~aillr1' c /:t~K~;ll~{jffi~O) ~E ~ -t i5 C:. Uc: J: IJ, fRJ t,ffl 

~ai!lrt~ HNW.~fiffiai!lrt~ C ~ ;l Q L 'C 'El -c ~ Q O tmmffl~ai!li~C:. 00 L, L ~ ifl, t; /:t 

AbS Ez. U Baa -C Zh i5 o c c::. iS -C? - :-,, 7 ;viJ>;l:'.~ L, t:~Jf~#dl~U/:t, Jj°O) Zh 

i51l!{ll~c:.:toit i5 ~NW.~{iffi c ~~O)SzJ.&~"l{jffi;fleO)~-C Zh i5 -/J) t;, ~ nl:t AM K 

ff}-:i t&rlnli HAbK-bBS -Cih I), Baa Kff}-:i t/:t HaBK+aAa -Czb,i5 0 

l:: :7 7 7-/:iwi~~fflmEG~lu (£,lT C. V. S c !111£), ~~~~{iffiEG~lu (£,lT 

E.V.S c:!111£) c~A,t::o gj3K:to~"lt, C.V.S, E.V.S1:t~kBS, Aa -c~ 

v~ni5o 

5. r~Jf~l:tff:tO){jffi~iJ> OH 0) c ~ /:tA ~, fRJ t, < OK 0) c ~ /.i B ~JV~ o 

{jffi~O)Tm (OH jp t; OK) c{iffi~O)...t:n (OK 1J) G OH) /j:fRJ t,5cjJffi~~ fl 
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t:. G TiJ\ .LlJ:O)~~~j:, fi:u ti~jJJ:!H~~cx1u--C .=: "".)O)~JUiJ)x1»5-t 0 c c. ~~ 
'*u--Cl•00 

-:;,- :/ 7 ;vi!l.Ul!t (IZ] 5 0) HABK) ~M c.~b-U.--ti, 

C. V. S<C. V. <M<E. V. <E. V. S. (27) 

O)~,(*iJ;;~.llT 0 3
> o ~~M~c~ u--CFfrfij5<"jJ*iJ;;1J\ ~ l•:@c n G O){il~Jj:~jlj:G, 

Wrf~~jJ*iJ) ~-- o 0) c. ~ tJ: ~3&-t 0 o ~ t:. IZ] 3 iJ) G t f;ip 0 J: 5 K, 1m~JJU HE!, 

'/J)Sffi~cili:l•:@cihGO)f!itJ:~j/j:t.;, 5¥fi~U.:i:iht£~3&-t00 --:J~ 9, PJT1~0) 

mtW-5c°YJJt.Hc--:Jl•--C{P1 G~JJl:-t 0 cc t.:i: <, ffi 2 fp c fi:u ti*a~iJ;;1~ G ih 0 4
>

5
\ 

60 
2 ) .fiffi~~1~ ~ 1J\ ~ ~~1~ t:.:5tfJ L, -c~ ;t, -'C fLk"fL 0)1J\~1~1ZF~-c·O)fifl~ffl~ 

EIB~~>J<oo6o -'CfLG ~i:rh-it, :5:tll~/iiHj ~ ~ < !J\~ < U.:t&i:ft:.Win~fLl: 
0);6, Ab -c·s 60 :e-J? 0)1J\~1~1ZF~-c·O)fnafflH±..tt:.3zb«t.:fnaffl t IRJ c:-c·Ji.> 60 

3) e ? 7 ~ t±, ~ 4 0) AB ;,j{~;H£1e:~-c-sf1ti', -cz - :/ 7 Jv&U!Jtn' C. V. 2:: 

E.V. O)r:pF~O):;k~~-c-s6~ t~~U.:o (5J, 1ili&:1J~fiflfniiA-/N'.1~~fLt.: 

ffl~i*JIUJ ~fflo 
4) e-:;77- (5J -c·t±, ~-~~,Jififl~B9~~t~;t-n,t.:o L,;6~l,~O)~ 

~ t± ~ :'./ -!J'' - 'J :'./ (Henderson, A. , "Consumer's surplus and the com­

pensating variation", Review of Economic Studies, vol. 8, 1940-1.) i:. 

J:-? -Cffiftlilj ~ fLf.:o 
-'E- 9 :'./7. (llJ -c·t±, ji~ijzftt:.J:61u~-{J!ff;,j,~-~t:.--g.;l6~~1±, 

*m~B9~~i:.~ L, "' t ~ tl,-n, 60 ~ O):f'&i:f, -cz - :/ 7 Jv&U!Jtti (:i:§~-it - e 
7-;6,..t~M/J G) ~-~O)~tt6~~~~::k~.fiffi·J 6 ~ t i:.~60 

5) fl___t-c·t±, lMt:.OOL,-cO)~Jl'.~~,J~~~L,-c~t.:h\ J:_~-/N'.89~ C~ 
~Mt:.00 l,-CO)) ~-~~,J t, 1 MO)*ir t kHIIRJ C: J: 'J t:. L,-c~x. 6 ~ t 
n,-c-~ 60 ~ O):f'&i:f t, ~-~~,n -cz - :/ 7 Jv&ijJ.t0)001*t±, ~~Mir.oo-r 
~p/rfij5i"j/*0)7(~ ~ t:.J:-? -Clf('i 60 ( 6 J, 18~~fflo 
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~\ 1) 0 

frffi*e c Wf1ij0) « 7 1' ;v ~ (p, M) = CP1, P2, · · ·, Pn, M) c G 2 >, c:. ihiJ; (p1, 

M 1
) -Jr, t; (p2, M 2

) K~1~Gt:~ir~~~ ~o c:. 0) c ~5<"jJJ:§0)~1~5.Ht, 

KJ:-::)t~b~ih~o r-:c\'.; ~P,ixFM ~:{§-k p,M t!, 1¥&5:tG't 
i 

~5 ~o (29), (30)&U(1)~(28)~c{i;J\.G't 
n B 

du= -2.JJ..xidpi+MM=J..(dM-2.Jxidpi) 
i i 

(28) 

(29) 

(30) 

(31) 

ctJ:~o 5i"JJffl0)~1~5.:hcx'.f»t--r~jntMc GtPJr1W~frffi~~~' "Cih~ I.E. 

t!~,b9 o p c M 0)~1~7'.i;ffi?b 't Jj\ ~ <, G;Jp ~ "C n~c J:-::) t J.. ~:t~1~ G 

tJ: ~, c ~ ~ t; n ~ c ~ ~;t 

I.E=dM- ~Xidpi 
i 

c tJ: ~o pfr1ij0)~1~~:ttJ: < frlli*et:it~1~9 ~ c ~ ~c~;t 

I.E. = - "iJxidpi 
i 

-r:, ~K 1 JltO){afiif-e~1~t:iH;FJH!Jic tJ: ~ c ~ fc~;t 

I.E. = -xidpi 

(32) 

(33) 

~j: M.D.C. 0)1i:1fcfrffiif-eri P=Pl C P=P~ -r:~:t~£nt:~*· NPti?-y 

7 ;v?JlU&t!~b ~ n ~ o ~~MO)frffiif-eiJ;~1~--r ~ c ~ ~;t, :{§-M ~cOO --r ~ M. D 

C. O)·~~ (ceteris paribus) ;/J) t;, __ tJcJZD«t:~*~:{§-M~c--::>~ 1 tirttGt: 

<b O)K J:-::) 't I.E. ~~,b9 c:. c ~it!~ tJ:~,iJ;, {afiif-e~1~iJ;ffi?b 't ;j\ ~ ~,O)"f!, 

I.E. ~;t Lf tI "C n t; O)irit c ~ ~ 't <b J: l" t! 0 5 o 

G;/J) G, p. M 0)~1~7'.i; J.. ~~1~ ~-ti"~ J: 5 tJ: c ~ ~c ~;t I.E. ~j:(32) t! ~;t~ 

,b-ti"tJ:~'o "C vtvnvn~:t, C:.O) J: 5 tJ: J.. 0)~1~iJqftJ: 5 -JN:a'9tJ:~ir-r: 
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I.E. ~~~tJ:ittHftJ: i;tJ:l•o C:0):1$Jir, (p1,M1
) Jpi; (p2,M 2

) ~§';~O) 

~~®1Mt1~0)~f1J c. ~ ~. ~1Nl1~0)Fl=lJ tt l ~:t~J'.E c. h tJ: u-c J: l, t 0) c. i" 

6 o 't" 5 i"ihii, ~1Nl1~~r.:tti" 6 ~;z O)pfr{~~{iffiiJ)*'i 1?, 't" n G 7i=':tm ~,g­

-ttt: t 0) c. u-c*?b 6 « ~ fiM,~{iffiiJq' G n 6 3
\ 

l•'i, (p1, M 1
) 1)) i; (p2, M 2

) "'-0) {iffi~~~0):1$Jir~~~ 60 p 1>p2 C. 

u, ~ P-i (i=l, 2, ···, n) ~Hliffl~r.~:'};'i" 6 t 0) c.i&J'.Ei" 6 4
\ {iffi~@21~0):5J'fU 

HlP) ,J: < ,J\ ~ < i"n~i. *?b 6 « ~ m1,~{iffi~:te31)xp; 

(34) 

c. tJ: 60 (34)~~;tlJZO)J: 5 tJ: cc. 7i='g~-960 p, M ®~1~~c{ftJ:l• u 7J)~1~ 

u, l t ~1~i" 6 o ~,j\~WRF!=ll-c u 0)~1~ c. xtJ;5 Gt:?Jr1,0)~{iffiiJ), l 0) 'i 

~ K 't" O)f@Jc ~ u -ciU i; ;h 6 iJ\ 't" ih i; O){j ~ p, M 0)~~1~!RFl=ll ~c-:) l • -C* 

?b t: t O)iJ) (34) 0) I.E. c' 21; 6 o C: 0)~"0 1/ A ~:tm1,0)~j3'-~jJ}=§O)~~t.:'iJ) 

i;, 't"ih~:t~jJ}=§O)~,NW.flffl-Ccl; 60 11-t-:i -C I.E. ~;t~jJffl~1~0)1m~ifuf-t'i t:~:t 

V -v F 9 7° 5 1 7-.. c. ~ ~ -3 C: c. 1J)l:' ~ J: 5 5 \ ?Jr1'0)~1~iJ) tJ: l, c. ~d:t dM =0 

"0 (34) ;i:\; ~:t 

(35) 

C. tJ: 6 0 

2. c. C: 0 c' (35) 0)1=fj}J~:t, ~~~c ~:t~~K;'.E'i i; tJ: l •0 I.E. ~:t{iffi~0)@2 

1~~r. J: 6 Jt!O) ~~g~iJ\~tJ:n~i. 't" nK £5 u-cfl!iJ) :WtJ: -:i -c < 6 iJ) G -c 21; 

60 't" C: -C'i ·9°", {iffi~~1~~c{ftJ:? Jt!O)ffl~g~iJ)~g~c.7:k:'i 6 J:? tJ::1$Jir, 

"J'i 9f&O)*{tj::~:t@2ib G-fK, 1 Jt!O){iffi~O)h-~1~-t· 6:1$Jir~~~ J: 5 o 

1 Jt!O){iffi~ttiH)~1~i" 6 c. ~ ~:t(35)iJ) G 

(36) 

c', x O)g~~;t~ 5 0) A•B ~c.7{J· 5 o c: 0) c. ~I.E. ~:t~ 1 0) DABD' c'*ib ~ 

tt6 6
\ FRJu~~53Ul±ElllKt&-:i-c xiJ)lh< c. ~~H1Jffl0)~1~~:ttJ:l•O)c', I.E. 

=0 c. tJ: 1?, (32) 1J) i; dM=xdp c tJ: 6 o c: c: ;s c', ~ 5 c' AiJ) i; C "'"0){$ 
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X 

lfn.;tiFfr1iJJ<$;lyCf"77) I), C ;lp G B""'-O)~lf]-CtFc:tUJ_tiJ) oo Ac. B-Ctim 

1iJJ<$ti~ J.A,0)-c, C iP· G B""'-O)'~lb~c!l6<~tJ:pfr1i1WHiAiP G C ""'-O)~lf]O) 

~O)Ffr1i~~c~ U, c. ~ ;t G fl o o vt ""? t1m~ir-J~~ti, 

C. V. = f dM=AM= f::xdP(A•C) (37) 

fpJ u < ~{jffilt-J~~ti 

f
pl fp2 

E. V. = p
2
xdp(B 0 D) = - p

1
xdP(D 0 B) (38) 

c. tJ: Oo ~ 5 ~ciH•t A, B, C, D 0) x ~~~~I? xA, xn, x0 , xD c. T Oo ~~ 

r=j=tO)tf;iJq~·*lldtJ-ctJ:l•tJ: G ~i, xA:S;xn, x0 <xn c. tJ: 0 0)-C, 

-f::xdP(A•C)<-f::xdp(A•;)<-f!:xdP(D•B) (39) 

7J)l• ;loo "'"::>'i IJ C. V. <I.E. <E. V. c. tJ: o 7\ c. fl G 3 "'"::>O){ilrHi, c. O)tf" 

~c~ L, tm1i5<°.iJ:ij!dhJ\ ~ l • tl E, isl•~ ;t fl~i~~53UEIBlliJ)SJZfi~c:iE:l • tl E~ 

ur u, m1t5<".1J*;lJ)1t o, "'"::>'i 1J ~~£uE1£iuqzfiO) c. ~dJ~3&"t" o 0 

3. lJZK§;~tf"O){jffi~;Q)~{~T o~if~c 'E) c' ~ 5 0 (35)~0){iJlHt~~K~'i 

G tJ:l• c. c. tiwJ~c t XD«t:o uiP u, 



OXi _ OXj (. ·-1 2 ) 
-fJpj - fJpi Z,J- ' '···, n 

iJ>}Jx;.l[9 0 t ~ /j:(35)itOJ{il1Hi-;\iiK#i: ~ 0 8 \ 

~ --C (35) Ii 

PJ 

0 

~ 7 

- 93 -

(40) 
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n IM { n fpj 8Xi } n I.E.=-~ M ~ P} ap/m dpi+~(Pt-pnxt (41) 

c.~b9C::. C.7J)"'C:6 6tJ\ (41)~.i~MK--=>l•--C, ~O)\m~EtBll (~~JrO){iffi;fe 

O)~{UC.J: I) ::.,,;7 1-- l,--Cl• 6) c.{iffi*elj1Jfl:~.i ~ 'i;ht.:ffi~~tJQ;l,g-;t>-itt.: '6 0) 

~~t> L, L l • 6 0 ~ 6' 7 c' ~.i, ffl~EtBlJRtJ):;fi)J, ti.Ere. y 7 1-- L, t.: ~t;:qfjtJ:, 

;ti, --Cl• 6 tJ\ (41) ~.i c::. ;ti, G OJ~ OJj4ll$ ~~MK--=> l • --C ,g-Jt L, t.: -b OJ c' 2b 6 o 

1 MOJ{ilfi*e~{~OJ~,g- c. FRJ;/~Hc: C. V. ~~ :l 6 c. 

C. V. =AM=iJiJfp!fp:(··~pxi. )u=u1d1r1dPi 
?, J pi pj u J 

-fCPt-M)xl (42) 
i 

c. t.J: 60 c::. c::. c' u1 ~.i{iffii\?e~{~Wfoj ~j]ffl7J<$-C&:> 60 7-Jv'Y -t-- 7:J@~tJ:, G 

(42)~.i 

n n fMf Pj ( 8Xi 8Xi ) n 
~~MP} fJPi +xj aM dn:jdpi-~(M-PDxt (43) 

c. t~t>9c. c.i:J)c'2/::. 60 'it.:, E.V. ~.i 

-~~fMf Pi( 8xi, + . 8xi, )d ·dP·+~(P~-P~) ~ (44) -4-14-1 p2 p2 8P· XJ 8M 77:; ?, 4-1 ?, ?, X1, 
?, J i j J ?, 

C. t.J: 60 c::. c::. c' U
2 ~.i{iffi*e~{~~O)~jJffi7J<$-C&:> 60 

(41) c. (43)tJ:, i;, Wr1f~{iffi c.fFB~tS~~~.i 

n n fMf· Pi 8Xi I.E. -C. V. =~~ 1 __ 
1
Xf ~M· d1ridp:;, 

?, 1 Pi Pj u 
(45) 

(46) 
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(47) 

c. tcJ:.'5 o t.J: ;Jo, C. V. ;Jo J: U I. E'. ~;t ~ O){[li ~ c. '6 '/.J\ ( 45), ( 47) --c ~;:t .f ;ti 

t; 0) ~)(1 {[li--C ~ ;l t v, '6 ~ 

tt,~. ~~J:j=tO)jr/J{9«tJ::.tJ?d!tt.J: t;, "J~ lrJ 

OXi >O (i=l 2 ··· n) 
fJM= '' ' 

(48) 

--Czb;h~i, (45) c. (47)f::t'mK~:ffi_O)f[li~ c. '60 ~ t:, jrO)J:j=t~c::. Bxi/BM<O c. 

t.,i: '6 J: 5 1.J:T*&MiJ{21~ ;h --ctt, L t:i' (45) C. (47) ~;:t ~~;:t IJ ~:ffi_~Uci: 9 5 '6 0 ,f 

u tii'm~J!l:it@J:j=t K~;:t, J::.ki&MO)fU~'/.J) :t1§)(1Ef9fC::. ~l'\ c. ~ :t t; n '6 O)"C ,· 
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