moEfbe] 2P RN Bk 23 g
— —RHRSASGRRS) MR RIS T AR —

% R

FXHH £ EHste Rl AN, Hivmkgrel A3 Rsgel KR
REAKES Has FAIY. Tn o] fES o] &3td lfbe] MFTEakHts
ol ¥ —HRAFRERS eI FENS Bdo=A, O & BRE MEA
LZE i

1. F &

BBk TEBGE WA TakEEEe] /RE &8 ke B8 =99 drte AA
go] Jatkgoly Aok 53] REEE ERS NEdLS nAZATE HHFE T8
7N1Fel, o F AFA BEXTo BEM e REREE EHS Hdol 94 588
71%°l Hol FAck, a2y dEaA A, RFEEE ERS HES dEart g
VHEQlL 7 follgt EFR P 2elH, Wt T Hojx HEd xol E 4 Qo
MR SRR 71d FA) F A Alele] #AY B A EFT Hojx A o] ofF
the ARl BHEAIEA, O f842 A IEHJT. agstd 2 AEdEL A AA
gte] 2HFEY] AT B fAL e dFclga A €& F o

BRAARE Eimel Mada RAMEF ERS NS A skl 288 (Fosm) kol et
3 3ke g da olg Yutslgtn B £ e L5A/EEEAN FoEY/FES
go] Moz tiAsel Utk 4, HAse] 2AFERl S AL, A HeH
£ MEXAg F/M75 2 (successive principal minors) 2] ¥ Z7A 02 AA|EHTE 12} o] A
o] AL AF L FAUAME M7 NS IS Ao| EEP= &L 2
B3z79 ulE o] MEEY AAsE AL BT Ao 4HA Y. BHIE S
Bt

HA [BHRAE &k BH 3L, Silberberg and Wing Suen(2001)2 The Structure of
Economicsol A, 2849 ZA$E = o3 A& A=sn 3tk a2y drbE<
ALd galde e o] @am gith. “-- there are all the remaining principal minors to

>
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consider, these are not easily given intuitive explanations,” (p. 124). &% A& ¥7]stx U}

RS ki B sle], Samuelson(1983)2 22| Foundations of Economic Analysis©)
A &3 o] olopr|slm 9UTh. 2, “The isoquants must also be convex to the origin in all
directions -+ .” {p. 61) . Hicks(1946)2 X} 1 Value and Capiralol 4| “-- the marginal rate
of substitution must diminish for substitutions in every direction.” (p. 25)¢|2}x1 @3}z Uch, 2
2} ol82 1 TEo] 242U FAHHCR YA dAHeAE Tatn A ¥
Arrow and Enthoven(1961)-2 an equivalence between quasiconcavity and a kind of diminishing
marginal rate of substitutions o]of 18l gley, 1 9u|E FBJHo = Hofdtr|rt ofH
t}. Takayama(1994)+& “-- the economic interpretation of -+ [(the bordered Hessian condition)
(BHC) is quite hard.” (p. 118) 2t 2go2n, 241279 ZA2 d¥E fste] nige
U et 2RSS st o

o7 MRFAE EFHT RAMABE EHE Atele #AC #dld HESH =EA

Archibald and Lipsey(1976) &= ©h23 Zo] wadla 2t} “-- what we have found is that
diminishing marginal productivity is neither necessary nor sufficient for diminishing marginal rate of
substitutability.” (p. 256) . ©] & && TolA| gk o] F s del drtstd Al T 2
BRI £o54 Atold A¥ate XFBA, F LEFFE ToEEFHGE A BF
o] £ u, f#txglE dojgt A ¥e F U

o] F# 22 7129 =9 g BN RE, IAE HA oldo] de| HAAM 1 9
nlsf Ay el WE A AL VAL VST 2 Hxd Ede H71E(01984)01% 1L, ©
2 MEd Aol 71 (1986)0lATh. 12]sl Jeong(1995)2 7HEd dEHIUT. 18
v o A daiMd e 34 A o e Exte 73 e, oA Ad FF5
P ARES @ F A B R Zol o] =EeX ol Fed Baz drt

RS 8ok a3 2

(1) Aeke] gle BFE (55 742 Aol e B5E, 28 BH4F A Fyo]
APl & Bl BAlel, £2F Fa3dE e Bz FolAe A %%
ZAEL EF YU/ A2 Fodte dause] HRIRFFR Y A2 HEDE B
d F U (WA BRE 2FGEAES —IRA SRS R (the diminishing marginal
contributions)” . 2 ¢hH3}A BHE 5 Ut}))

(2) stutel SaAefete] A5t MM A4 Ee Ako] HEA HfolE, 9
o] "—HRAFR B S FElo AES MERAEE SRR Mdez g A
ofo] shgatey,

Ol

’
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(3) )9 A%, B4 Mo JHs-E HFo] st #1488 (composite variable) & 1
T BES 29, “MBREA RN S 1 3L (54A) RRAERE B 9
Mg o2 e Meo] 7hgsitt
(4) Aofo] gle HA3t EAAMS “—HRAFH EH olete ARE =4S Yatgd
ol A&dte] “—HBEFAEE B SE AT W, 1 2de o YAsEed - RIER
REF B € TEEE B & Atk J, L54/F254 Alols §A18 a0}
AP FAEITAE, AR AR dAA g ML Aleldls ETEAAC) Y}
A e

2. HHAR &Et MR
$4 AEESst dolm Aol shtel A9E throlnA.

frli - HEYE: y=1(x;, x3, X3)
Fl#IF: glry, x5, x3) =0

T
fe

o] BAE ¥ EEAA B

A 35 4B WAE BH4% AN AFF P
G52 The} o] Bose o

SEERE PR

Ol I

],

rlr

gx

mlru
dlo

an

2.1 L(A, xy, xp, x3) = f (xy, X, X3) + Ag(xy, X, X3)

o YT A9 We] BN PEFFE Tohw 098 FOB, FAsHe vheh 2o
U FeElLe) IR EEIRe] B0t

(1Pg B
(22) L}.(l’ X1, X2, )C3) =g(X1,X2, X3) =0
(2.3) Ly(A, xy, X2, X3) = fi(xy, X2, X3) + Ag1 (X1, X3, X3) =0

(2.4) Ly(A, x1, x5, X3) = folxy, X, X3) + Agolxys Xo, X3) =0
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(2.5) L3(A, xy, X3, X3) = f3(X1, X3, X3) + Ag3(xy, X0, X3) = 0

AR AL Folx 2 HE (A1), 50, x3) 8 SR, ol&,

8 WX HAHo] A} 24| FEZA L FaFA e 2

AREFSER o] FolxE LA S] $32AUAY B4 thest 2o] Eddh:

(A2 2B8FCorHRtt)

(2.6) |Hy| >0, |H;| <0
(b 288 Feor et

2.7 |Hy| <0, |H;| <0

471 B H;9 Hy& o3 2ol Fejdn:

0 g 82 &3
— |& Ly L Lj

(2.8) 3 =
8 Ly Ly Ly
8 Ly Lypn Ly
0 & &
(2.9) Hy=\g Ly Ly
82 Ly Ly

o7lo} F7lete] ¥E H, & oh23 go| FYsiak:
— |0 g
2.10 =
( ) i [81 Lll:l
a9 g + 08k3 AT o,

|H\|=~¢gf <0
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olmz 99 2A2AEL th5F Zo] L 2 Ao sHeEh:

(ko] 2B Foareeit)

=
=

|H, | |H, |
(/e 2B T e tt)
(2.12) |112|>0, l_3|>0
|4 | |H, |

3. 2REFEMEMSS BN BR KRR

e TR Beme e s URE o gAdled, a0l A es od o
g 7H7 A e dellA] T v Zo] & FFFel deb ok AVKE 2

=

AAR dvle] G ATt o AN BEe) AEBAT T3 o] PP

Bgo| WESE: A TYAIM BT o7t SHACE WY W Yo B A a0
T Agezd AF A HE FHUA FEH o2 MG S 2HAA e A9
BAAA (2.2), (2.3), 2.4) 019, o] AANM xne FLIF SR

o] B AA KkErERE H&3hd, HAY WA fEE AY A F23 WA
2 A% 4 A0 $H A 3050 BN O BAS AL + AT
Wi 1 B
le(x:;),
x1=xl(x3),

Xy =X2(X3)

7b EAstA, ol & o] AHAA (2.2), (2.3), 2.9 AUt 12 AAe HAHY
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oA th23t 2e g AAN 4. &,

3.1 L (x3) =Ly (A(x3), x(x3), x5(x3), x3)=g"(x3)=0

(3.2)  Li(x3)= L] (A(x3), x(x3), X5 (x3), X3)=f; (x3)+A(x3)g, (x3)=0

(3.3)  L3(x3)=L3(Alx3), x,(x3), X5(x3), X3)=f5 (x3)+A(x3)g5(x3)=0.

#E 20 AN B4 FF L 5, 0 xol WE EFF X, 0, 5 B W6 g
2 JER ok 0o 2T 3,

A dA(x3)/ dx, g3
(3.4) x{ |=|dx; (x3)/dxs |=—H;'| Lj3
x5 | [dxy(x3)/dx; Ly

4. HEBERRTOIMS| SiOetx|Zget SEREHo| —MIRAEFH

o]l ZAAA A, e HAZAHF 2. D)€ uW FF L2 & F A

Y

(4.1) L (x3)= L(A(x3), x1(x3), Xp(x3), x3)=f (x3)+A(x3)8" (x3)

age) @B 19 4 6D 9] o] el SHe vk Fe PEHoR 0ok
2 o alst 4R %

HE 3 2PAAZ 248 BaBARSE 2L 2AAAZ 3%E 2495 £ (x) 9
gEHoz P =,

(4.2) L (x3)= f (x3)= f(x;(x3), x5(x3), x3).

(c] BAe g FUdh)
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o] ZAAAB NN xo FEAFE I FANAE o) MKIRFHFHR (e
general marginal-contribution function, GMC(x;))" &3l R 2712 33, o] v Zo] 3
o] gt
d . d
(4.3) GMC()@)EEX?f (x3)sdx—3f(xl(x3), x5 (x3), X3)
oA 2 (4.2)0 9FE ol thIt Eol "rh:

d d
(44) GMC(X:;)EEX_?’f (.x::,)EEx—}—L (X3)

JYER o] —MEAFAE Wit AAAE FaeAFFE BASE Aol B
9. 4 @DE PR B F,

d * * ’ * ’ * , *
E“L (X3)EL;L(X3)A. +L1 (x3)x1+L2(x3)x2 +L3(X3)
3

Iy o] Ao Rle geo] A 2 @R 19 4 (3.1), (3.2), 3.3)°l 3t FEH o
2 0olth, wetAl, 4] (4.4)& AT o, (EF Pk Hlxd) v Ho] dojxin:

4.5) GMC(x3)=L;(x3)

Iy

(4.6)  GMC(x3)=Ly(A(x3), x(x3), x(x3), x3)= fy (x3)+A(x3)g3(x3)

ARE GEolAY, Lyl e LA x, x x») o #3 A=gdFE, 2FAA o
A 7o) T2 EFI Aolth auln WS oS FAvHI B9, 4 4.3)9 Ho
oA & & Q¥ uke Zo) GMClx) = M EA 35} vudP NS ehi L, whebn
2] (4.5) FFYFEE UYedtin ¥ ¢ ok 2dd 85 ne A[HE TR
= Agwsy sugonz, HARAA, & yddE 1 @Az} ook &
GMC(x3) = 00|t}
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5. —MYPRFA IS Bt

4 (4.6)F vEd —RREFMR] M & F 3k vEE B

d
dquMC(X3 ) = g3l'+L31x{ + L32Xé +L33
3

l/
=Ly +(g3 Ly Ly 1| xq

x
7)ol 4 (3.4)8] BAE ddskA oS 2AE L&

83
d —
(5.1) dx—GMC(x3)EL33—[g3 Ly Lyl H;'Y Ly El
3

of 4 (5.1)¢] AT S Pse Ae el UYL 2V nE
o] 49E FNE BUPLILY 9FA B S PASL FgHh

R 4. Ay, Ap7t Ao, |A | # 0c]d,

A Ap

(5.2)
Ay Ay

= [Anlldp - AnAf A, |

gt FEBAZL Ay et
o A BES T BT 3, 35

[A” Alz][l —Al'llAlz]:[A“ 0 ] [A“ 0][1 0 ]
Ay Ap ]l 0 ! Ay Ap—~AyAQlAp Ay T|[0 Ap-AynAfaApn

o el YEH & Fotd sk o (5.2)7F Lol o] FAE 2x2 FH9
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a a 1 = -
%‘?“, all a12 Ea11(022 —a21a1_11a12)94 3’&7.1]% ?—:]_‘?J:ﬂ?} ai—o-i % f"_ 9&11:} O] Bgeé}‘\‘l
21 22
a; a _ = — =
‘8‘ 022:/: O?‘-_]_ EH ! 12 Eazz(an —6112(12216121)-i %17“2{{‘_} fl: 9»1'1:‘ 7)4\“'—4‘ U}-Z‘l’7}1}i, o]
a anp

AL A (5.2)F |Ap| + 04 W T3} o] 2 4 givk:

(5.3)

Ap _ 4
=’A11 ‘A12A22 Ay ”Azz |

12
Agy Ay

oAl 4 (2.8)e] AWAE H, 2 Besio,

0 & g 83 _ 83
(5.4) H,=||# Ly Lp | (L2 [HQ] L
g Ly Ly Ly Ly3

[83 Lsi L] Lis lg3 Ly Ly] Ly

2 WEsta o] & 49 4 (5.2)% o183 2] (5.1)9] WA o] AYFL ¢ F
ek, aelsted o #AVE ok F,

d

d
(5.5) dx—GMC(x3)s

o BEEM xel —HERERS WHE AAFEEV, 21D B (2125 BjFE
zag WAG. & o AL Q1D (.12) 2zt T WA 2ol LaAs|de W
sl AAA QR ANE 5 des BEt)

6. #i#0] HF Y wio| —RFRANEE

AN RFAEE RS 3 2432207 NN =o€t 22y 2
ol g AR Fdo Ve BAREEE 8 7R F st o] 2R
St BRAANA Baa ok QrIME A, S5 uld ol Al el B
HAH g 2A, dzo vl gAkste] EHEAL EY 35 SAEE, ddd AdsE
o] g3 FAWAE EAE ;s Bl gutA oz xo WF xo BEFRAEEE (marginal
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rate of substitution, MRS;3)-2 F-x}H H Aol A

dx; _ S3(x),x5,%3)

MRS;y =— = ,
& dxy  filx1.xp.x3)

i=1 2

o} Zo]l HgE & UL A Zo] AHA, o] FeoJ= YEARE FEIAE @tk 2
FA DA &o] FA] FFAAE £ sk Ao Foshy] WEolt. st $e
2R A A detA AEEo]l 1Y W, F 7t SHEHoE W wby ot FEH
2 WE u, xol 3t xol —RRIBFANEE F$(the general marginal rate of substitution
function, GMRS;3(x3)) & thad ol AY3r1&2 vk, F,

f5 (x3)

(6.1) GMRS;3(x4)= =1, 2
AT

£ () +A(x3)g; (x3)=0, i=1,2

g ddate] Feat, e 2o B, g (n) = (3 Y AL

fy ()
6.2 : =" =12
(6.2) GMRS ;3 (x3) TS i
GMRS;3(x3)7} x39] W3e]| o W3-& Holerte dolir] st 4 (6.2)8 7| &3

Bz}

-1 d fi(x3) —11{dfy (x3) f3 dA(x3)
I ey oy z{ dn A do ]

o] He] ¥ AHE bl EAE Azh 3HH, ol thew ol WP

I

ZI/
A= fyx] + f3x5 + f33+ 8347 = fi3 g5 [y faz][xf

x3
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A71M e @l 1M fi+ Ags= 09 BAZE o] &HAUTE E g7} AFol7] WEl L
9% 1A, olx 4 (5.1 25,

|

3l d
A= Z—GMC(X3)
|H,| dxs

|

x|

o] Qolxitk. o] ATHE 4 (6.3)0] YN, ol

d _ 1 d f3 (X3) -1 ,173]
(6.4 dx, MRS ()= A g 1A, |
2 WYEa, f + g = 09 AMEE o]l &3l FeEshd, thS A3t dojxivk:

d lH3|
(6.5) £ GMRS(x3)=— i=1, 2
dx; fi |H2|

o] Az A (5.5)% vlwahE thg DAY} QojAT. Z,

d d d
(6.6) E—GMC()@ )= f1 GMRS13 (x3)= f2 GMRS23 (x3)
3

o] Aste xo —HBREFRS] Watel —RIRFLETRS] Wa} Atoldl T8 tae A
d BA7 EAFE HAFr (o] BAE Aol HAFL wiw YY)

7. Baysto] A ujo| —RHpRFBE

oMelE BAFGA YFoln Ato] MUY AAG BAl, AR BEA %etel
wg=23 BA9 AL, AGTE, dAY AIYre AFES o] 8P AWAANA
2 388 Ex. 2 AS xo tid o —BIBFRMAETE H#(the general marginal-rate-of-
substitution function, GMRS;3(x;)) & 23 o] Aot} =,
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— 92— BB G %
3 (x
(7.1) GMRSi3(x3)Egi( 3. i=1, 2
8; (x3)

o] Aol mifE 19 F5HA (3.2), F,

£ (x3)+A(x3)g; (x3)=0, i=1, 2

B, BH0) FHOIHR £ (n) = f7} FFUE P, ol Thed 2ol M

)

oft o

-1,
(7.2) GMRS,-3(x3)E7g3 (x3)A(x3),

{

7V EotEr] fst 4 (7.2)8 WE

fir

©] GMRS;3(x3)7} 39} W&ol oW ¥k&-& Hol

3 Ha. %,

d -1
__GMRSl3 (.X3 ) 57[g3}.'+/1g31xf +lg32x§ +lg33]

(7.3)
3 i

of 4g S¥e) A He AT W, ok T ol WRHG =,

2{/
A=Ags3 +83A + Agy x| + Ag3yx) =Ags; +183 Agy Agyn ]| x{
x)
A71M, Ly = Ag;B& nASH, ol 2] (5. 1)) s},
A=Ly;—lgs Ly Ly JHS! 53 _IHl_ d GMC(x3)
=433 TLE3 31 32 13 |75 = 3
2 |Hy| dxs

Ly
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o] dojAt} o] AHAE 4] (7.3)o tddtn FhA, thE Ay} dojun}:

d -1|Hy| -1 d
(7.4) —GMRS;3(x3)= —=—=——GMC(x5), i=1, 2.
dx, fi lHy|  fi dxy

n

d d d
(7.5) —GMC =—f, —GMRS =—f, —GMRS
o (x3)=-A; & 13(x3)=-f Zr, 23 (x3)

o] d¥e xo —MIRFA LS Wstet —MIRFAF] W5l Aleloll, A F3] 2teg
AZBAZE EANTE BAE (o] #Ae B540 H¥d ut 4R3})

8. BRI EHEX(t REIAMS BAEHO| el RRREE
el RRIEE oo 2skeh

’Eﬁ:ﬁ%: Eggit y =f(.xl,X2,X3)
HilFE: glx, %2, x3) =0

o] EAE w)gA|etsle AEIZUs ZAZ By 9] Sule HHRS YANesw
B, f#E v gAgeg B 2

(8.1) (X, X9, X3) =W (X  + WXy +Wwix3—c=0

A71A 847 wEH Fo 7HEFH & cv 49 Aot oAl $ElE ¥be 4T x,
& ZA3sle 48 %(composite variable) YE th3-3} o] A o]3it}:

(8.2) Y=wix +wrx,

2 A BHN e MZE HAAF ¥} uo) FFE e Lol 1H & 5 9



B EE B
o}
(8.3) g(xl,XZ,X3)EY+W3X3—CEG(Y,X3):0
(8.4)

y=f(X1,X2,X3)EF(Y, x3)

f(xl,xz,x3)—=-F(Y, xS)EF(W1X1+W2X2,X3)

ASHSE Aol e 2L #AE U8 + U

(8.6) fix x, x3)=Fp (Y, x3)wy, fi (x3)=Fy (x3)wy,
(8.7) 0 x0, x) = Fy (Y, x3)wa,  fy (x3) = Fy (x3)wy,
(8.8) f3(x1, x5, x3)=F (Y, x3),  f3 (x3)=F5 (x3).
59 F;(x3)5fl*(X3)E_l(x3)Efz*(X3)
wy W
(8.10)

F(x3)=f; (x3)
A (8.9)9] THA, AAA FE57 A
(3.3)0] JAs AYPspr] YrolT},
o]& ojgdtd LE xo| WF yol FAUAMEEL, xnel T2, e
% Qi

Fy (x3)  fs (x3)
8.11 MRS =— =
(8.11) y3(x3) Fy (x3) —ﬂ.(x3)

$45% H2%%

gt AL, o AtI® 4l 19 4 (3.2),
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ol ol B vlEaH, 4 (6.4) R Fy = -A9 ¥AE kA, 12 Ade g5H

2o =
d f;(x;) 1 |H]
8.12 _ = 22 0
(8.12) dx MRSy (x3)= dx3 Mx3)  Fy [Hy|

3

olg 4 (5.5¢ BAE nHstdq W, o5 BAE E=

d d
(8.13) EGMC(J@)E =Fy ZX:MRSH(&)

o] Al —MIRAFEC] syt WEERK e RFMAEF] ¥se} @3 v

AYES BAEG, wEA o] §F ¥ile 4 HAHY 242D sy o 42

ol THEH.

F

9. MER RE®E*

FAAE, HAH 2WdA T SHAHL

$el7t Az aefstele 2
Aoz WaH, nE ALY 5B a2 FA%E Aol

< 44
X o2 Wdte AL A2 TN Mg F 221, F
©.1) Ly(A, xp, x5, x3)=g(x;, x5, x3)=0
(9.2) Li(A, xp, X0, x3)= f1(xq, Xy, X3)+Ag (X, X5, x3)=0
o] 2FHWA Wt onjojtt o] F g MR FPAAR B, o] AAd=
— L L 0
i, |= | EI gll=—812<0
Ly Lyl |& Ln

"

o zANA, FEFFede Hgol Thedint
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A’=).(X2)

xp=x;(x,)
A Frt A8k, ol (9.D)F (9.2)9) thgshd, 2 AAE EERAAV 90} F,
(9.3) Ly (x)=Ly (A(xp), x,(x3), x5, x3)=g (x,)=0
(9.4) Li(xy)= L1 (A(xy), x1(x3), X3, X3)= i (x3)+A(x5)g1 (x,)=0

azlx o] e HEfis vk 2ol x¥Eoh

A —=_1| 82
©- [xf] Hh [le]

AMEL 2AAASAM SagA s 2. D)€ pie G52 & 5 do.

n

(9.6) L' (x)=LA(xy), x(x3), x5, X3)=f (x5)+Ax)8" (%)

awd, o] Ae] $ue) mxE e, 4 (9.3)e] sk, FEA 02 oolth, mat The
BAt AEe =,

9.7) L' (x)= " (x)=f(x1(x3), X5, X3).

10. M2 AR R ToAMel —MmiIRAEFRA T 8t

o] ME& ZFAA AN o FAFrd g FAVAE Ko —BIRFEREE
GMC(x)" 23l 319, ol th& o] Fjdrh:

d d "
(10.1) GMC(xz)de—zf (xz)EEZ—f()ﬁ(xz ) X3, Xx3)
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JYH HAH 2 E ) = L' (p)o]BR o] 42 &3 Zo] FHdT:

da . d .
(10.2) GMC(xQ)EZx;f (xz)sax—zL (x5)

a8pE o] —RRAFAS B JAdE FaFAPS (9.0F LHeE o] B
daict A (9.6)% AlEse wA F,

d * * , * ’ *
-0 (X5)= Ly (xp)A + L (x5)x] + Ly (A(x), X1 (x2), Xp, X3)
2

add o A9 $9e AF F FL, 4 (9.3)37# 9.4 I3, F5Ho= 0ojth. W
ZhA, 4 (10.2)& 3L o), 935 4o] dojn}. =,

(10.3) GMC(x,)=L5(x3)=Ly (Alx5), x,(x3), Xy, X3)

2] (10.3)& wEHE —RRFFLL] HE & F Uvh. R BA
d A

’
2 X1

odzlel 4 (9.5)¢] BAE dYstd o5 AHE dery

T

2|

(

d — 82 |
(10.5) ——GMC(x,)=L,, — L, JH! =
- (xy)=Ly, —[g; Loy 1H| L, 7]

|

apA e 542 4 (5.2)9] FE5RAE AL Lol Jlolnt. o]e FEl UnEA
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Ze ZAR AW E JHE HdFE 83 BAY.
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1. MEZ FEEBE R RAMNEED} O Bt

Az A AASA, v&A et AESist £AS B, Bk 80 LE
HEE ©1 83 RFUNERE MBS nels) B2 o] Avde o SHE Wstd 4 x
o] F&57 WEe] nHEE I FARA L t53 o] FojdEr

f2 (x)
(11.1) MRS, (x3)="=
2152 f1 (x2)

of olHel gEst HAHE FEUAEL 4 0.20AN g= AL ALt Dozt

(11.2) L (A(xy), x1(x5), X5, X3)=0

(11.3) F )+ Axg Wy = f; (x)(x0), Xy, x3)+A(x5)w, =0,

7b deofzitt. o] & 4 (11D st Felehd o535 2ot

-1 5 (xy)
11. 4 =—
(11.4) MRS, (xy) o )

MRS ()7} 1,2) Age] old W$-S Holk7hE Dobus] sk} 4 (11.4)9) S

ARES ulEe Rap:
d fr(x,) 1 d 4 d
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dx2 ﬂ,(_xz) A'[d.XQ fz(X](XZ), X2, JC3) 1 dx2 l(x2)]

i 1 A
=I[f21x1'+f22+W2'1/]=1‘[f22+[wz le]l: ]]
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ol dite] T WA TIE T4, fi+Awy= 00 9T RAojt}. YA L; = fd S melEE
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< dgshd, o dde o3 2o

d -1 —[w 1|4, |
(11.6) — MRS, (x)=—(foa = [wy [, ]H'l[ 2])=—”——
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AR S3E fi+ A = 098] AR S o] 83T &,
(11.7) —d—MRSn(x2)=———\H2_\
dx; filH|

ol 4 (10.5)9 YiaAslgel Wse BT 2L FERAS A

|
l
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|

d d
(11.8) ——GMC = f, — MRS =
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&
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EAFS BeizTi(o] BAE Aol YL A HYABT),
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12.
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f](xl,X2,xS)=0
(12.1) falxy, xp, x3)=0
f3(x1,x2,x3)=0
T kY] 2GS 2ANESEEY FEY e HIazde
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A Feai)
fi fn St fiz Jis
(12.2) |, |=4, <o, lell 0 HIE s
2 f fo fa
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(12.5) |4, ] >0, i=1, 2,3
'Hi~l l
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AGA R, xTF EPH oz Aatn vyojx] AFEL HAHYAM ngsol e o, x
o] PRAFFEREE MC(x) &

(12.6) MC(x)) = fi(x, x;, x§)
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n
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(12.8) fi(xq, %p,x3)=0
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(12.12) MC(x3)= f3 (x3)= f3(x1 (x3)s xp(x3), x3)
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(13.1) |H3l=\fo1 foro [z
s o fa
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TPl Huz 24 (13.4)9] 9 HAY HIe Folt 53] [H>0022 Eals
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$5E B goltt
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14. 718 —hzpyel EERER

e 7 dwtH AeEd 2FAAE, mA S IR e REBHES TR =
BoEft RS FERRoIT. eVl AF ¥ ARE 498 ey 2o 5 A
i e Al 2§22 Wrod SMYE 47 x, n, noa 89, £ 4 X,
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(14.1) L(A, x|, X3, x3) = f(X), X3, X3 )+8°(x;, X3, X3)4
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B A%} xo] F5Ac A¥ge AL 1AEe 2
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L}L(lsxlsx2,x3)=g(xlvx2vx3)=07 (mxlé])
Ll(l,xl, x2,x3)=fl(x1,x2,x3)+gl'(xl,x2, x3)l=0, (nlxl/‘:})
L2(/'L,xl,xz,x3)=f2(x],x2,x3)+g§(x1,x2,x3)l=0, (leé})
Ly (A, x5 X3, X3)= f3(xy, X3, X3)+83(x(, X3, x3)A =0, (n3 X 14])

FolM g F2AS0 FFHBA BIE guon. F,
(14.2) L (A, x;,xp, x3)=8(x;, X, x3)=0, (mx12])
(14.3)  Li(A, x1, X9, X3) = f, (X175 X2, X3 )+ 8] (¥, X2, X3)A =0, (ny X 14])

o] ¥ o] $g9 —#HYY BEFHERRE "Hoh (A71A g nxmo FF 71Z0]

)
AA0IN BAHE By 9229 2, &

— L L 0 g

14.4) H 1= AL Al El 1 0

( ] Ly, Ly (& Ln;‘t
2 7433, of zAsA L€ o] MAd SFrHEE H4E + U (A71AM H
e m+nmAe FRPLdoln] m xnBE g9 UFE rank(g) =molth. WA n > mo
2 7IEY.) & g5 aepA,

(14.5) A=A(xy), (mx 1¥E 9] 2])

(14.6) x; = xy(x5), (myx 14 E 9] 4])
ol ¥yl st o] & FEEESR (14.2) 2 (14.3)] WA o AAe ds2o] &
o} &,

(14.7) Ly ()= Ly (Axp), x1(x3), x5, X3)=g (x2)=0
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(14.8)  Li(xp)=Li(Axy), x,(x3), Xp, X3)=f; (x2)+8; (x3)A(x,)=0

aga o] FFE M) x(xn)9 T¥FE G537 Zo] ZdHEh:
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$2l9] o Ak ZPAAG NN BAaFAFE (4. D& e G52 & F Uk F,
(14.10) L' (x)=L(A(xp), x1(xp), Xy, x3)=F " (x2)+8" (x5)A(xp)

a2 o A9 9o} s gL, 4 (14.7)0] gfald, F5H o 0o}, wep T
wE) AP 3,

(14.11) L' (x)= " (xp)= f(x(xp), x5, X3).
15. —#ZRY FAEREFE TolAM Ll —ARA S 1 ##E

o] Atz = AAB NN X0 BAFF WG FAVIAE o —MKIRRFHRTH
GMC(xy)" 2L 3k, ol o3 o] Aot

15.1 d o ¢ "
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(152) GMC(XZ)de—Zf (X2)EEZ_L (Xz)
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