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mi(1) = {p;j(i) — wjp; (i) Hy; (4) +ty; (i)} — € (3.10)

LERSND. L, €3 1b7 0 OEBHICHHIC R S mEBEAOEAL v L (B
BIH), pi(i) 1A% | OAPERIRE, y, (i) 135 E o i MORMRE, v, (i) ZHFEEO i B
DRMBRTHS. 22T, tyy (i) HEEED LB S MORTHY, (E— 1)) O
MRS L LTNB NG, MEHSTIHICHOT, SRIIENENSAEET BT
B L€ — TR O s 1 A L Cuv 2. FITE (3.10) DR ALz B2 1 BEod Feim 4
L0, ENCSTHERE LT 43500 il 72 2 PTG 13

pi(i) = w; Pl (3.11)

ERIND (FFR1ZWR). T70bb, Rl pEMsIEM omEgE N, EEf NI FEET,
FENCIB T DB EENE & BRI T 5. ZEBNER, J Bl EZmE T 555, §/
EZ 31T 2 B (SR SU R L ) ¢ DM IR PEMIS IS~ — 27 T v T END T2, il
AEPEARS D t REDMEIC 72 D, ENOERM TS T, WEE AN ER T, oL E Mm%
EHEMR DN —BT 5. Thbb,

p; = p;‘(z) 3.12)

RERSLE %, —TJ7, EmA SN, EFsEEE NS FES 5720, WA 2k
LM E AR & ZEPEE j (23617 % i A pEATRS ORI

Pl = tp; (i) (3.13)

MRS %, R (8.11) Z ViR, j EICAFEISR 23R E L3 DS 2 5 KR
oL
aE; aEj

o{Pj(n)}' =7 o{Py(n)}'=7
LEDED. L, l—o=—p/(l—p) <0 ThB. LIERsT, AREORHELRENY
FeAMAS IR L TR B TH Y, HliH a8 212 &, I L3 0R]
XN 5.

—J, RN 2ODOEENENTAEENR ZRET 2561%, ZiliTEnthoE

ICBWTENTGZICBT 2HEEAWET 2 X0 ICEEEND. LN, Z0X5 ks
F (Fragmentation) 22 & FES. [ENTHICHIT 2EEHZEH L T 5720, Yi%d

+t (i)' 7 —¢ (3.14)

(i) =P ()~
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S8 TN 5\ THEAEC & 2 FHIORIE o (1) 13

(1) = m5p (i) + Typ(i) — € (3.15)
* . %\ 1—0 aES

mop(i) = ps(i oPa(n) "
£ - v nlee OaF

mer(i) = Py (i) #

LEEND. FEL, mhp(i),mip() XS E, NEICBT5HMEADEARL L k3]
OHFEEZR L TND.

RIRSMIC BT L2 X 9 1C, %0 R&D T8I 2 34T 5 72 O [E & 03 4 5
Thod. BIENZEERED, THEATE 0T, fEEFVWThroE, b L
WECSZH L, EOFEZES T RITNER G2V, REINTESANAREE DT
DOy b AT FRE

(1) = max{ny (i), 75(i), 7R (i)} >0 (3.16)

ERbDED., —J, REOHBAEFEMED cut off 4 (8.16) Ziiil- SR WEEITIX, T
DHIRHE 2 25720, TiGa Bl Lo REITERE S, EEMHE, REL0g
B EITE 7220,

PLED cut-off efth 2 Z & 4UX, {BFED feird A= pERL ARG 1

[ SEIcEE () 0
N HICEE 7)) = 7% (1) >
ENCEE (i) = 7 (i) >0 (3.17)
FEICRE () 0
()

{ ok 2% *

ERDOTZENTESD.

3.4.4 EFREEDE

WE, FEHLTCWAZEBELE N, THBAARTHIERELELS. TDOLET, 4
FAEDEFER R OBRERIKICOWTERT 5. ¥ lE, 3 DO ENL LB E I O
T, bo & bHMENRREL LD &) RAER SR ERE AT 5. 20, +XTok
D, TNFIMOEEDOWME 2 B REIC AR S, WALICEGEENE 2 B+ 5 L 0 7edk
Wy —2ruxEx%. X(3.14),3.15) LV, AENGERES — LB T DT v v = Lffifi
IZHUT DA § OYIWERRGIS, Sl AR PEMIAE O K/IMTIE U T

SENCSIHE  pi (i) /ph (i) > t
N EICSH ph (i) /p5() < 1/t (3.18)
WENC M ¢ > pi(i)/ph(i) > 1/t

31



A(my)

A(my)

X-3.3 2 [E @A D =B

CHEHTED ([HER2) 2M) . Thebbh, MESkde3E, mEICRT D R E ik o g
LU AR AR LT, PRI OB E I 2R E T 5.

S EFEREIC LD AEFEMS O E Y — 13 (8.18) ZHWTIRET 5 Z LN TE 5.
WL ¢ 25 & uE, AFEMSORE NN Z — %, WEIZ IS T D Ho A FEATFS LI
WETHZENHEECED. 22T, £ME@B9) LY, 2EICHIT DM AERY Y 0%
AR A F > 7 Z i (BT % B B

A(i) = v () /s (0) (3.19)
TEBEN, DALED 2 OO EEOHBAEELSF U &R HERE R Th 5 L REL
k5. zorx, R(BI1) LY, =M (i € [0,n]) % BT D400 i B I

S EICNH € [0, mg]
WEIZNLHE i€ (mg, my) (3.20)
N EIZZH# ¢ € [my,n]

ERbEND ((FEX3) BMW) . Z 212, mg, my 1E, BEEIENS 7 b5 X5 R
PEDA LTI AEEREL, wg=1THDHIE LD,

A(mg) = H(ms) _ &y (3.21)
ps(ms)  wy
Amy) = 2vtmy) 1 (3.22)

ps(my)  twy
BRI HE 7% mg, my ELTERTES. D mg, my FX-8.3 D L HITmE&hnTn
5. kbbb, NE, SEICHT DAEENSORE 2 — 0%, FBEENE ;) (=S, N)
DRSBTS 5 D TIE22 <, DFS &7 /L45) & mEICH E R385 908 A pErE o b
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WHENLPE A1) = pn (1) /ps (i) IR L TIRES LD Z LIl D, S HIZ, ERAMEEE
Ery(n*) =0 &0 3589 en* L LTERIND. BIEWEEn € (n*, M]1X, ED
FEZESCEPEREIND. 20T, EoMEE2ESTIEN By 57
D, BEMEEOTHBAY A7 X NEIZBWTHRET S, UEOREREE, LFTOL )7k
ML LTS 5.

tned 1 S EHO B @A FEMEN AN 7e 3 i € [0,ms] 1X S EIZIHi L, N EHoO 518
PEFEME DS LB AL 72 23 0 € [mav,n] 13 N ECith3 5. PR i € (mg,my) 1,
mE ST HT 5.

ZOMmELY, KT OTREEO X 2, FEOMTHBAEERPKRE S RRD5E,
TN DOEIAEERRENET T2 & 5 RERGENAZ — R8T . —F, EU R
B 0> H T b S A BE M DRSS T o 72 [EH & O T, &EICAEEISARET ST TS
AT —va VOBRENER LT NI EREETE 5.

3.4.5 [ERATHES

TR LB R S EI A M A - R&D 3% G5t L, il A% At 5. 1
TR L BTN 2 (R L, SRR AR AER LRIl 2+~ TR 5. T74b
b, SIEEE AN ERTIMAEC XA 5 L M, RO 2 fAE L AR L
b L REAEAT BB L MO BB L OIS G. R LT
P~ CEBTIER OB L, 1558 AR LT~ C O S E R o R,
HEIZ0 725, R&D I TH, +COBTER S EEER /L Bh 55, EOFI
AT AVREIIEE S NG, ERTFREAILIEE S - 5, ML b2
T E PRI S . TR, TR L7 e b I X 7 i L
v R ERWT, fEICER LSS AR L D A LEREEHCAT S, 22T, dil
BACHE L=< C OB EEER LA 5 MR L F T, (3.14),3.15) £V,

szAmSﬁﬂﬂﬁ4i/mNﬂ}uM%+/m7&“ﬁﬁ—n§=fﬂ§%;££l—n§ (3.23)

ms my
ERDED. 2T, MREOXABESFRIT, NEOEEKEwy TRIND EIET H.
14364720 14 O5EE 7S RED TEENCHESH 5. ERRFIEHEME X NPO TH Y, JAZER
BHloTcErfMcERIND. 22T, 8417 T X512, TiHBAICKILES
[EEERZEDS L O B L > B S, IR L 72 E RIS K D FEAR L & b € ORIENY
Hamchsind Lol ERVCNERRESNDEERD. TRDb,

a(Enx + Eg)

g

—nE=&M —n) (3.24)
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7" ()

M-3.4 Bl b EREREONT A

WHNLT D EEZ S, ERITBWT, i, fiHS AN Lo R3NS3 - Bl L
NTH Y, HIDITEBEIT IR AT DRI EEZ R T, Z Ok, EERUITEREE 3 2R
TOHGEARDIEARL  ME

a(EN + ES)

i (3.25)

£=

LEEND. SBIT, UFCERT 2 HMTEIHASRIT 558, E(M —n) = wyM
PABMICHIT . Thbh, ERTIHEROY 8RB ENRES D

3.4.6 THIBIERMF

2EICBT 2HENIBEMAMETDH Y, FEOFEHEIGMHTH L. S ETIITHEM
EAEET DT (1 — o)(Es + En), Zh2LES 255 3 als £72%. SEO
ZERNAER P oD 57 By i S5 5 s AU &

Ls— (1 - a)(Es + Ey) = /0 " s (@) (tun (6) + ys(D)di + / " us(iys(di - (3.26)

mg
EERED. EXOLILE 1HIT S ENCSL T 285 M OAEERZE (€ [0,mg] ITEM SN D
S8, 5 2BX S EICSIMT HIEEFMOEFERIE P € (mg, my]| IZTEH S5 5718 /)
FRT. —J, N EOHETHESHERX

Iy = M+ / i (0) (tys (0) + v (0)) di + / v (i)yw (i) di

mpy mgs

— ap’wy’ By 1o ap’Es(wnt)™7 [ o
= M+ [Py(n)}T o /mS pn (i) di+ (Py(n)}1 7 /mN wun (i) 7di (3.27)
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LEDED. L, l—o=—p/(l—p) <0 Thb. Lo EENE s L
THDBEETH Y, mEEEMENEDTHI1TE, FEREMNTS. X B.27) 2E T 5
FORBEeFRL Wy LREO. L, NEHOGETNSIEET 556, SEICKIT 597
BEA&RITHBNICHE IS ((FExk 4) ).

WE, NEOEBRINZSRMEICERT 5. FEITMEEICAEEKELRE L TWDH70D, &
EZ LB W EORENESG L ES D2y, EEMIEEREIOEE L > N ROEAR
Ly h2—fELTHHY Z LT D, LER- T, FEOHFMEZHEAROREARL
THNNEE & AT AR IS ST AR L v FERBITE V. 2 EOE G M ok
1%, HEEORZNEHT A0, N EHICBIT A ERIN 40T

(1-py+ [ V)i - [ wist)as

mn
my

= /Ums%{p*s(i)ys(i)+tp*s(i)yN(i)}di+ / %pf‘g(i)ys(i)di (3.28)

mg

cRIND. EXOEDE 1 BT EM OMARE, 5§ 2 HIIENY OMAZE, 5§ 3 HIdE
M omitEAR L, SEOEGIE (EOLEIXEISRT) 2K, —J7, HiLH1HE,
52T S EOAEMR A N [E O EFHREHRE 2530 0 Fnik Lo FTH Y, N EOEAIL
X (EQHEITEARRT) KT, S DI, EEMTEEMEIMEZ A2 ST, BFshi
UVMEME TR L > MR D T THZR SN D, (3.24) DAL 256, BB
HERICE S d. ZoZ &id, X@B.28) ZRHT L5 ZLICLVARLICHRBETES. &
512, N EOEBING BRI T D56, S EOEBRNSERMED, BENICHKZT 5.

34.7 EFI)L

ULDETF Va2 —fELTEHT LS. £, N EOEBMHE D556 i o %) (3.27)
ZHEBEL T,

ap’wy’ En B ap’Eg(wnt) ™7
{Pu(m}=o™" {Ps(m)}i—e

LEXHA LS. 2L, ERICBOT, By(ms,n) = [ un (i)' 7di, By(my,n) =
Jr un () odi T B, —F, BT B R 1

* ®\ wN:u’N(n))l_U{ aEN 1—0 aES } e 3.30
() = < p oPy(n*)t 7 e oPs(n*)' 7 §=0(30)

Ly=M+ (mg,n) + BN(mN,n) (3.29)

2R T D XD KR [TIRESND. T I, RN py(n) i,

* R aEN 1-o aES }ﬁ
_ T—o -+ t _— 331
pn () = py & {UPN(H*)IJ oPg(n*)" "7 83D
EFRTE 5. X(3.21),(3.22) Z W T, EHERHISZHI NS —  DEFFYE mg, my ZIRET
%)

L wRIS, BRI OA =2 —HuIN(B.31) TRESND. UkzlELonid, ¥
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M5k (3.21),(3.22), (8.29) 3LV (8.831) 12 LV, 4 >DONEZLEE mg, my,wy, n*
PEINDETINERD. Tihbb, —&EETT VL

A(mg) = pn(ms) _ t (3.32)
ps(ms)  wy
4 _ pn(my) _ 1 3.33
(ma) ps(my)  twy (8.33)
Cw’E o —0

Ly =M+ WBN(WW) n O"E PES‘Z“S)"}]Z”U By (my,n) (3.34)
e BN . aBs }ﬁ 3.35
pn(n) = pwy & {aPN(n)l" +t e (3.35)

txRINs.

3.5 [EEFFFDM
3.5.1 HBEH

ZEFECEOEEM SR BRI, 2 A =2—%, BIU2EMOBSME, Stk
721, ETERME LT MW NENICRESND. DXL, EEMHS
GAROEENE (FEEHORA) 73, L EFEARHE O A ERLAI A0 M [E Ot R A K IET
B L THEEH AT 2R 5. ZEFEREOLERARE N2 — 1%, 2 ODR
INTA—=H mg, my ICEVIRESIND. 61T, A=ma—Hidn CRESND. — R
ET IV (3.32)-(8.35) DU EFEATOICHIZY, 1) REDONH AT —2 n, mg, my DE
L L2, 2) St % — U BT 5 R &2 XA 5.

3.5.2 EXEROFE

W Ro7eis, [ERIE X — 2 F A EORGE, M OBXT A ER L, RIS
B L ERAPES Y, BB — R R LD, AEFATH, 2
OIS NEIET 250, ARSI 285 M O BE ML, R Ik L
Tt(> DI~ —2 T v 7SIk L 72 7. [EBSHEAGEADSENS S AT, Bt ¢
WO T 5. £F, R LEREOR n LSO — mg, my BB LA
HICEET 5. EIICBNT, —EHETLONALRIZRES uy DHTHS. Lis
R T, BAROWMEIR (3.29) & wy L t LML CTRMNT 52 Lick by, EHO
e O A TR

QYdwy + Q'dt =0 (3.36)

Qw _ 8FN(’LUN) BN(mg,n) 4 8F5(1UN)
awN

BwN
O = Oy (wy) Bn(mg,n) + 78P58(;UN)

ot

BN(mN,n)

BN(mN, n)
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BED. AERA IS SR LB RS 2 ET 5. 13 (3.36) 13 O IR
L0, RIS B 2 EHT 5 - L B CH S, ARFEIZH VTS, Melitz &
FLDIERIT T, WL t OHIIC £ 0 2 T 250 Ok 80T 2+ 5
2, WENC T B IS AT —ETh D LRETH. =T, MAHOME s
$ Q = Ps(n)/Py(n) B —EICHIND L ELSD. 20 LT, &(3.29)%

Ly = M+ ap’wy "{LyBn(ms,n) +t'"°Q ' LsBy(mn,n)} (3.37)

UTDOEIITERTED.
Qv = 04,00(1 — U)@&U{LNBN(ms,n) + tl_aQU_lLSBN(mN,TL)}
Q' = ap’wy (1 —0o)t Q"' LsBy(mn,n) (3.38)

5185, LIER-T, QU <0, B <0RHrT 5. kv, wXxiEs.
w -2 (3.39)

72720, X|m lEm = (mg,my,n) Z—EL L7560 X OFME 227, #2235
D3, EHRICIE N BOREEERIIENT 5. SECRENTL, 4BEeRIT==2—
AL—)L L LT—ETHDN, WEf Ao niE, SEOZENMMEERIMET 5
72 S EOFREE&FRIIEMT 5.

WIZ, StiNZ — BT 5 REMAEZ 2 5. £, H(3.32),(3.33) & mg,my IZB L
TR . 2RO ER LY

7n5@mv¢)::A—1<-3—) (3.40)
wN
mN@th):/11<—l—) (3.41)
twy
ERIND. 36T, (3.32),(3.33) ol a2 L, &4 (3.9) =B E T L,
amS(UJN,t) _ t
i el (3.42)
amN(wN,t) _ 1
ey e R (3.43)
8m5(wN,t) _ 1
st = Fomaon <" (3.44)
8mN(wN,t) _ 1
TRy Torve el (3.45)

MEESET S, 72721, A()) =dA(i)/di <0 THD. Thbb, oz &% EIZLTN
E D4 BESRNINTIIUE mg, my 1T L, S E~OWE/EERENEMT 5. —7,
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WS AR LTet, AKFER7e FDI OFRE Tl [ENZ A ERL R 2 il E LTV -2
BEEO—EHR, SEH, NEOWTN»—HOEIAERRZENT 5. ZORE, miEC
BWCIHEGMZAERE L TWOeBERN D L, BEOEEORMENERL, mEMICK
JAEGENENT D, &I, WEEANEa ooy —A&2BE x5, Kr—
AT, TRTOZEBEREDN, I HFOEICAENRZEN L, KEMZR FDIIC
KDEFESEITHEET . T70bb, FEAEEECET 2 REAIC X > TEM DA RE
MERFHET D LWV D U — RIRENEBLT 5.

BB WTIE, TIRCBATLRERL BT 5720, Wk A ¢ 0Bz ky, A
SHREEEE, BABERONTNENRT . 22T, 2AHHK(8.35) %, X(8.25) %

o—1 o—1
0 Q _ a(En + Eg)
fomm) o (8) mp-tEE ew

LEXHZ 5. X(3.40),(3.41) %, (3.37),(3.46) IZAAL, Wi%E Gy, n,t T LTS
W3 ix

QYdwy + Q"dn = Q'dt

O%dwy + O"dn = O'dt

RS, L, EMSIRATE, S, bLIINT A=A DRy EB%T
L. Fle, 5 01F@B46) THHZLaRL TS, 2T, HlHEOEATRAL

Qv Qn dwn Ot
= dt 3.47)
oY " dn ot
tERIND. 2770, NBAT) OFEROFEMICE L CIIMIER6) IZiES Z & T2, 4%
FER O 51X
Q¥ <0 ¥ <0
Q<0 O"<0
Q<0 O>0

ERHICE D, B O AT AL

doy _en On Ot
) = (3.48)
%% o _Qw ot

cRIND. ZhEY, BWEREN OB NEER Oy, n IZRIETTREHRDRIT

dwoy dn
—_— — 3.49
pn <0, i >0 ( )

ERTZENTED. T7obb, BEHICEWT, HSBEARHIC K Dk H oIz &
D, NEICBT MG EEESRTy = wy/Py(n) 13T 5.
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FRXTHOE R 48 Q = Pg(n*)/Pn(n*) BX—EDHED FTIE, Wy = wyQ MHILT D,
L7eDoC, k% M2 N Eo4 B BRI KITT 2T

dwy _1WN
—_— = — <0 3.50
@ 9w s (3.50)

DALY 5. 7 (3.42)-(3.45) K UM (3.49),(3.50) L v, MENZHIT DEEEDENF— D
Zibig,

dmgs(wn,t)  Omg(wy,t)dwy = Omg(wy,t)

i = Do T 5 <0 (3.51)
dmN(wN,t) _ 8mN(wN,t) d’lUN 8mN(wN,t)

dt N own dt ot ><0 (3.52)

DALY 5. bbb, MERHANELT 5 ZLIck, SE~OWEIMEERE ML,
S ENCRT B AEFENE ZET T 2 ZEBEEINT 5. N EICAELSZED ST 548
ENEIMT 20ENCEL TUE—ENICRETE 2. T72bb, £14:(3.44) kv, NIEH
2B T 54 BEEROHEIME, SE~OAEMSOSBRELFEIEL. —FHT, &
(3.45) L v, EEEHOBNTEREIZIE N BE~OAEIS 2 ET I 5082 FF>. L
T2’ o T, NENCAEFENRZED S D EEMEMT 20EELTE, Zib 2250
HOMM R R/PBERIC L > TIRES D Z L2 D. —F, BEEHOBIcky, 2H
ICB T LEEN—EGNES IRV, ERMHETIGCS AT 2 RELENBLT 5. 2Ok
i Melitz € 7 /W12 K 5 EHERE S ORI K D FEFENOFHRHMRWAEFEN: & Ff R
DHHGNOIBH LT, EERKROAEEZR ESED VI fEme —H LTV,

KBS, OB, NEICSIH L TWAESMAEED S E~HEDOZ( L

EDOFRFOEAN RIFT BT 2. kOB BRI KT - R4
iD)-Z - JES
s >0 s >0

(3.53)

dPy dPy
=N >0 X >0
at |, dt

ERHIETE D (R 7) 2 1H) .
F9, EHEEDEAY - OFEEPER LW S REMOREZ T 5. kAo
PRI 7222465, N EISSH L TOW SR G MEFED S [E A~ ORI 22 21

dyNs(ﬂ’
dt

m = (—o)aEst 7 'py(i) “PL 7 <0 (3.54)
CFHMliCE S, bbb, MEEANEY T A5E, NEICET 585Kl &5 1Y
m4s. —F, SENCEL CHREERIZ, N E~OfmH&ZENT 5. BT, —Eoff
FIES L BT A DT, O N EISH L TWAZESHEED S E~#HiHEORRI 74
ki

ég%gg) = (—OJaEsf*FJpN(ﬂ*”fg—”+-u-_o)angﬂpN(nfﬂpgvggé<<$55)
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CFHIiTE S, Thbb, BREITIE, @WREANELTL5E, NEICBITLIESEED
R BNT 5. —J7, SEICE L THEEEC, N E~OREHETHENT 5.

OFNL, FHOBEEICKTHEECEL L, EHcBW T, @EE AW L0, b
A ORI 5. gk H OB FET OIEANC RIT T I8,

a |, = —aywgs(Ps) o7 m<0 (3.56)

Wyl _ o e dPy

T, = e <o @37
EFHETE S, Tbb, WMEEMOKTICLY, EAMOMEIMET 5 720G DR

TN 5.
iz, EMlickW L, Sty — o BT 5720, (8.49) DFEREZRAL T,
AT LS TcE 5.

dVS _ —a—1 dPS
as _ pg)—o—14s L (py—adUs 3.58
o aywg(Ps) 7 v(Ps)™® 5 <0 (3.58)
dVN _ J— —1 dPN —a (1'11)

el —aywy(Py) 5 + v(Pn) T < 0 (3.59)

PLEXDY, BEHcBOTHEEEHAORDIC L0 WEOFFHEA TINS5, LI ROk
HFEOMREUTOMBE2ELTENELDD.

foRl 2 WS O K D EI, REIWIFITLLTO LS I TE 5.

1) FEHICBWTE, BWEEAORBICLY, MEOFEEERIIHEML, & bICFKHE
IFHOMT 5.

2) EHICBNTH, BEEHOBAICEY, MEOFEEERIIIEIML, FitEAITH

4%, SEOESEEHIINT 52, NEOEHEEHCEL I —BEMICRETE
. Lonl, REERD A = —$n 13RI 5.

VL EOaRE 2 AR & 91, EREMES I ORI X Dk HoRE, N, S EXR
FHOFFEAOHME =54, FRr2, SETIIEFELAZET LI T ZEBEEDT
HIARAHERR L, SEEESRSEMT 5. Zhick LT, g Ao n N E BT 5%[H

BEOSTHIC KT AL, LT LTIV, N EICBT 2 FEE&ROMINIT
FLLTSHOFEEEROWMMI LY S EHRTORHENSEML 722 LIZK 58003 K
. &I, WEEAORBAICEY S E» D OMAMOMBK T2, N EOFKE
JBAIIEINT 2. L LAan s, @ik HORD R, FitolEeEnc X 285 M
DB BRGNS D720, REREITHRAIR TS 5720, #ERE L THR2ETH
B[R A =2 —HN AT 5. bbb, WkBEMAOBMADICLY, FEHE ARER A
= a—H T BN, MHEOB N RIC L ZEEBEORIMC LD ERKE N, f
R UCTHEOFFEAITEMT 22 L1225, NEIE, WSS ANATREDE S M ERE
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T DR IR RO ENI A R o> T DL N [E O HIARZER AN 5 72D
I, HRARFEICRIT DA =2 —HAEMNESEE 2 EBUNETH L. TS ALEHE N
SHDOIE, REOEEEMAEZMKT 2 R&ED HEHEAZMMEED 2 ENXLETH
S, LR T, HARRHEIZRIT 2 R&ED HENRNHEML, ZEFEEFEDBEE MR —HIC
Wb U758 248 L, R&D OBRLNARE - EHMHEICKIETHEBICONTERT 5.

3.5.3 RiiFEHDIE

—Mxic, HiEH oY 47 e LT, REER, TREE, MRS ERsh g, i
AT, BT LR O TSI K FEOWE A =2 —BBNEMT 5 2 LA E®RT 5. L
AT, HLWAEET o ARNEASNS Z LIk v, R OAEER MG S 115 %)
RTHDH. WHEHL, WAEASCEEIEAOKBST A v OmE LI L DBEORK
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mH, BOHMEOBICEERPELZ KIETT L5 BN EHo 24 720 LiFsZ L &
T5. ZODIZ, UFD2O0D5F )V AE2&T5H. $7206, 1) S EHOERNMOA
PETRENEF S, SEICBIT25EEEENSEINLIGE (T VA1), 2) NEICE
FHIFSEREBE DR AN L, IEERI 2 & O R&D SR O M SN+ 28546 (v
FUA2EEZS. >FUA 1L, SEICHWT, N EHS OFHMHERESIC L2 TRER
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DRI LY A =2 =DM T 25652 BELTWD. 22k, METELEEMREIC
IR Hf g R T 2454, R(8.21),3.22) £V, LEEMYED A PENLSFLE 2 R E
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SEICHITDIREEH (SFUALD

L EEEE AR BLE N 2 — 1, W2 T <, mEICRT 2 2 EEERED T H)
AEPEMEOFIXIZREIRIC BIRF LTS, WE, N EOZEECEOFBAEEEDAETH
v, SENIZBWTOARFMAEFEMENIGE SN D L O RN ES 2 & 2 5. $7hbb, S
EZd61) 5 TRERIC LY, BIERMZEERE € [0, M] B3 —HIC p (i) = Lps(i) > pn (i)
EENT DG EEEZE XD, T21EL, <1 Ths.
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ENZBIT DAL D720, TEOFEFREAITH T 20BN FT 5.
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LAHETE 5. EROF SR EETE, L5y > 01025, RABCLT, LRy, >0k
WORERDBELND.

ERiz kv, ElckONTIE, SEOBEAEEOWREICEY, SEICAEESHEMO
WG AT 5. FEIEREEOZMN E R OREAIC KIETELN L
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— = — Py o= 0 3.61
il aywg(Ps) |, < (3.61)
dVy . —a_1dPN

N - _ P =11 3.62
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CRHIITCE . Tbh, SEHOBMAENEOLEICE Y, SEICAE S DM OHEEM
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Wi, REIOZEZOWTHarLE S, BHITIE, SEOTEAEEDSEIZ -
HDOBG 42— & CEOESEREROFHEARICORENRETHILT THLIN, £ b
DEFIZXHTHEA T I v 7 BB TH L. FELIEZE, W ORI 72 HFE
MOMAAEDETLS 5. KT, SEOTEAEEREOKEICLY, &5EWTIE, SED
£V L OFEE VBT 72 EFETEENCHRAFRRIC R 272, SEOTEE &S S —RFHIC
A+ 5. RTIE, SEOGTEAEEDOUE L TEEERO—RIRELIZ XD, RAK
72 mg,my BWEALT 2 DT, ZEFBEREOEFEH Y o —OEFREAR . K% T
ZEBEREDOEFETHOBFFEICLY, SEORBEESENFOLELTS. —FH, NE
TlE, ZEECEOEEHOFREICELY, SHEEGERLELBHHTTTHD. L
TTIE, UEDXAF Iy 7 BRIz W o 5.

S EOFBAEFEEOKFEIC LY, TOF AR mi, my 1%
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A = —— 27 3.63
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LFEED. Thebb, AmE) = LA(mg), A(mf) = LtA(my) Thd. ZOHT=RmE,mf

K
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0 mS mS
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S UN S dr
mykK a K 70’de
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D, LTEN-oT, QP <0, QF <0 T 5. kv, kzE55.
doy _ 2%
dl] Qr
Thebb, SEHOB@AEEOR EICLY, NEOREEERITHMT 5. SEICENT
b, SEOERNMMEEEIMET T 2720 FEEERITNT 5.
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]

LIHITE S . 86z, BEICBOTE, “EOFRIEAEICHT 5B
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L7=2i»> T, NEIZRT /AT, ECIREEeRIEE L KT S, Lk
WoT, RMOMEZE AL, BEHPE Z 71256, MMEADEKRKL Y b R

—a(EN(:_ Es) —né=&0M —n) (3.71)
DAL T HRMEICRESND. ERICK Y, HEREAROHEAL k€1
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é_in 3.72)

EET. FEEORSEHRICEY, L0 EL oA TET, —obl O EE
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o T, RV FUADTT, ERMSEOT LS ASLMERIT
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tERED. & n Loizx LTS T, ROKXBELND.
in _ o a2
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Qv = _ﬂE%%EQrQ (3.76)
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LSRR BOND.

Tbb, BIEHORRBERICLY, XS ORMRBEESNT, EERIEEEo
— DT ) OWHEREITKT 2 15 PHHIESFE B2 5. K02 < OeE LTSI
BATED. T7bb, HRITHICET DEIM A =2 — 52 5.

WL, £ &L ORERTHRICEIBATIIL, “EHOE4N(3.37) ##M LT,

Ly = M+ ap’wh 7{LyBn(ms,n) +t'°Q ' LsBy(mn,n)} (3.77)

EFRED. EXZ Wy LI LT THUE, ROXDBFTFELENDS.

dwy ow
o _ o (3.78)
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bato, 280 s 0 0T, RATHIE, EBY S 0 LW S ERBELND. Tab
b, L0 ZL OERMEENRHBATE HHATE, —HOKEEEEMMEET, L
E#oT, “EOFFHELLEM ESED.

TR 1T, AN PERE OB DM PR RO R IE S R

P P
aPs g 4PN (3.80)
di di

ERHITE D (R T) ) . Liehi» T, MEOFGFORAIIKITTRHHZEL,
dVg
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0 ayws(Ps) 7 +v(Ps) T 0 (3.81)

dVN o — —a—1 dPN —« d’LUN

= - —aywy (Pn) 0 + v(Pn) S 0 (3.82)

ERHETE 5.

BoRA 3 PNTEOITIC L AR, REIMRIZLTO L 5K TE 5.

1) SEOIBEFICLY, WMEOFEEEIIIEML, & bICFEFELTHENT 5.
2) NEOBGSEFICLY, MEOREEERIIML, FKiEATENTS. SEOH
SAEFERIHNT 25, NEHOESEEHIEL UI—BNICRETE 2. LirL,
REERDA =2 = n TP T 5.

3.54 BEGRHIER

I, AR PEOMERICBIT 2ESEmNATEITIEML TWD. T U7 O IRk
TEICHERICHES T, Z<OAROLZEHFEAEIIK A MEEZHBE LT, FEIZBN
TEH#ERE (FDI) #F L C& 7. ZO/E, BARENOEEZRAERT 2 & FRFIZ,
A, —EEEOENEYRNER LooH 5 2 ERAHE ST WD ), 4378 2 D4 H
LT, NEZAAR, SEHAEATEHEHAREZNWEL, W ODPOBRNREEZGD Z &0
TED. AFRO/IRERITIESTIE, WA OMEN2SEIC LY, AARREDOHE
BT DESEREITEMT 52 L1225, L Lens, mEEHAOBMIC LY, ks
OENERNSFEET 20 E D B LT, L7 LHEHATIE RV, BRICAEERLNZ B
<AZEHKOBAIL, BEEH OB N BARIZEBT B AEFED BEAMEIC RIETEL, H
REWNIZEIT 24 BESRICKIZTTHEL VD 2 DOHHIT 2 B L% 72 KNI
Ko TRESND Z &I 5. AWFFRO AT OFPAICIRE T 7UT, EEOENMRE
#ix, AAREHFEOMOL B EEROKEND LZHRTHLLEEZ D LN TES.
s H OWA X, HEAMFOWD 218 Ui AEICK T 2HEEOHNEZ 7203, &
HIZ, W B ORI & H BN ORI K 2 FE EEROEMNZE U CEIEADHE N
LT FREFRIRRS, HRRFICBIT D A =2 —H0 35, T7hbh, k& Ho
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HEREROI AL, BEFEA =2 —MOREHELE A =2 — RO Bk zM< 2L LY, £
ML RS PEOAER LS —EERTOME L 2D, L, HEOSZRIEORBD &
WOEIANE, MEOFFREAEICE > TEE LW & TERY. BAROEHEEROHINZ,
FE R EOHINC &V ERT D LD FEICIERARH 5. T L5, R&D RE D)
FIZKY, FHA =2 —BEOTHRBACRESEL ZLPEETHD. Z0OLIREK
RICE D, HERFIZRIT 2 A =2 =BT, MEOREEENKET L LITRD.

3.6 FL&o

AREFIE T, HMOREN, ZEBSEOAEFEROREM, EFMO4FENE O REME % [F
RFIC B L7 2 B — e T a2 @b L, EEtha B oM IC X 2 @xg o
Wb, ZEBECEOEEIGERE, BHME, ERMESREICRITTRELZ ST L.
% EFE R ITEEFE (footloose) TH Y, EEMIIEHMEN D R&D KEE &L THIEST D L L&
H1Z, RED EEDHIRIZ LY, RE SN D TBAEPEIEICESOTAEERS ZRET 5. 0
BB AN AR EENTHENLRORT 2 Z Lic k0, AT CARE S5 AR O
(A= —8) BNEMICHRE ST D, ZEBEREOEFERLSOBRIITENL, 2EICBIT 28
AR LAWK KIEIZ B RIZT L FARFC, 2EICB T2 ESMEAIRET 5. EEEtEa
BEOFNHIL, 2EICH T HEEE, liEKELFRRC, A= —HIZEEL2RITT LI
LV, WEOFFHEAICEELRIFTZ L0 d. ek, BEOETEEMOREMENR,
EER ¥ - BOME I RETREZ O LR SERN S 5. 2k LT, RIFFETIL,
(] e H DA SRR T D A = 2 — QR EIT B 2 JAF T3, 2 BT 29584
PEMEIZBIS 2 ILBALIEIC K0, [EERZE - HOMENIRE SN OMEZ A LTS, /Y
DT TR Loobh S HIRFERE DA H = X L EBMRT H120I101%, KERELTELD
WRIERRED S RITFR S LTV DL B 11T, Y V7 Ml 31T 2 Ml s fe & Cld, ApE
Tt AOEBESEICLDEENESNER L WD, EEESEROEEN, 774
F = — VORI KIETEELZ SN H720iE, FHRIMOAERE - BB Z HRICE
D9 L LBHIT, BEBECEDOT T NV = U TITEICOWTON T 4ERNHD. 52
2, 2ERFETNAND, ZEREET VIO EZIRT 20ENH LS. ZO%5E,
LEBSER W A SRRT OIS FEE 3~ 2 Z L IIARFRECTH 0, HHFHE IS & 2 215720,
31T, Wk oML, HRRE DO X = 2 —0d Bk, BifFA =2 — D REH
b 2B 28D, A= a2 —BOWEMEZENRT 2 7-010%, kg H OB 72109 Tl
72K, FNARAEREDFRCBUR & FIRFC BB LI — RO E T V2% T2 2 L BRETH
L. Wit ERANRISH BT T VORISR T RN SLE L D, 2O
13, SENCHET DL EO BT 2RO 2 BT 2 2 L NEETH .
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3.7 fIiEx
1% 1) ZEFBLEORBELQREEMSOEY  FIH (3.11) & Z2ERIMFEE (8.5) # W\,
Lagrange B4%k
L;(i) = (p;j(3) — wjp; () (y; (3) + ty;(3)) — €
+81{aB;(p}) "7 (P)" " —y;(i)}
+0o{ By (tp}) =7 (Pp)" ™" — yy (i)} (3.83)

ZERT D, B, 02 1% Lagrange RETH D . p,(i) = pé, BELOK(3.5) #EZETIL,
y;(0),¥5(), p; (i) \2BI9" 5 1 BED i A3

(p;(1) —wjp;(i)) — B =0 (3.84)

t(pj (i) — wjp;(i)) — B2 =0 (3.85)
(i . ﬁla ! i . 520' _

y;(9)(1 pj(i)) + ty;(2)(1 tpj(i)) 0 (3.86)

y; (i) > 0,95(i) > 0 2B B 4L, X(3.86) LV, Bio/p;(i) =1, Bao/tp;(i) =1 &1F%.
B =pj(i)/o, Bo=1tp;(i)/o BILL, 3 (3.84), (3.85) LV pi(i) = wju,(i)/p Z15%.

£18% 2) 30 (3.18) DEERA (B3 ¢ LSO FEN T Tl A FEIL RIS 2 A L T 5 &
WELES. 20O LT, i ORBHCEIEZE XD, REFBEHICOMLTEY, 1
i3 O AFE B D3 1 [ O M FE U T TR B A R TE 2 2 &1 5. ¥ OFIERI%K
(3.14),(3.15) I, WEICFSU) 2 R Ee ik i (4), tpf(d) 12BI L TPk L 72> T D,
30 2 N ECTAEE LIESAIC N ETEBT 25 E Mg, SETAEEL N E~H
ELIESEIC S ETEAT L2 EEHEME LD bamWwias, ¥ iidTXToMz SET
HFET D, bbb, py(i) > tph(i) BT 25, SETTRTOMAEEETS. i
12, pi(i) > tph(i) BRI 25 A, NETT_XCOMEEET S, LirL, 2EICBNT
BIHIAEPE U 7o 556 OMHEATRE 23, AV FE CTAERE LA L7 Rf I EBLT 2 Bk X
VNS VIBAITHE, REATRENEICRSOCHEEETS. Tbb, py(i) < tph(i),
pi(i) < tpi (i) &£\ 9 2 ODOGRMEANFRFIT LT 2 R, RFEITUKFMZ FDI %% L,
WE W TR LSS 5. 20D 2 DOZEBREHETIUL tph(0) > piy(i) > 1p5()
155, UbLoGFERz8d52 ik, X(B.18) %55, % i OFRISIZEI L T
(3.18) BENNET B 356, A ¢ 1IHE SIS ) DT 2R 2 723, X ToeE
(3 18) IR THIME AT T 2356, T ¥ 2 BRI 5.

983 3) 2 (3.20) DFEEA {488 2) 1R L=k 912, S ENCAEILS A RBE L5, ph (i) >
tp5(8) HSTT B, Lo T, wypn (i) > twsps(5) PEET 5. F7bh, M) > ot
MRS, Ziuk v, X(B.20) ki + 5. LUT, FHTHD.

1Fi% 4) HEHIHE X @27 2ie T2 N HoEEEE wy, &7huE, (3.26),(3.27)
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LY, WMEOGEFHONT, ZEpl~DOIHE & 2RI ORBIERIEE N —BiZ Y,

a(Es+ En) = 7o+ Ty
7y = /0 o) +us@)di+ [ piiustiyd
= / P (tys (i) + yn (i) di + /mNp;‘v(i)yN(i)di

ERIND. ZEBEEONGE Q=75+ 1 TE@E L NI, RAEMO ZEIEEOE
@IThly S

Q:H-i-LS—(1—&)(E5+EN)+’U)7V(LN—M) (3.87)

BRSET %, EORERALT, BESIUR, T =wiyM L&D, 2L, 7y = [ ply;(i)di (j =
N,S) Ths. (3.23) kv, L R

m - M—n{ (3.88)

EREDHZLICERLEL D). MHBHEICIBWTC, Ey+ Esg =, g = @5, iy = Ty Mk
MTHIERY, (M —n) =wiyM PR S, ZAXY, NEICKT DTSR
X, SECRT 255 @iE b ABMICHET 5.

48% 5) = (8.37) DEH
.(3.27) £ 1,
op IUNUEN apUEs(th)_U
v = M iy B 3.89
" i {Pn(n)}' =7 By (ms,m) + {(Ps(n)}—° ~n(my,n)  (3.89)

2155, 2EOBS Ey = wyLy,Es = wsLg, S EOlisHEE Ps = QPy 1A

Ly = M-l-pa(w—]]\\; {LNBN(ms, ) tl 7Q° 1L5BN mN, } (3.90)
B85, FRICBNT, REEEFE Dy = wy /Py ZEET TR (3.37) 2135,

1452 6) ITAUERE DT
FEXHHOBEEL 1S5 Q(n) = Ps(n) /Py (n) 2 EBTHUT

Q(n) = AT
A= (t)l_UBS(ms) + (’ZUN)l_UBN(mS, n)
Bs(mpy) + (twy)' =By (mpy,n)

#1585, 17L, Bs(ms) = foms{/ig(’i)}l_ad’i, BS(mN) = fUmN{pLs(i)}l_Udi,
1% 7) X (3.47) DEH
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H(3.37) £ (3.46) ZaMord UL, 1741(38.47) 2455, 1272 L, TTXOFERIL, Ll
TOEIITKES.

Qv = pa(l — a)w]’\,"{LNBN(ms,n) + tl_aQU_lLSBN(mN,TL)}

+ p”w}\,’”{LSLN,u%Sm‘gN +t'77Q un Loy miN }

Q" = T sl + £ Q ey Lp )

0" = anp” (1 - )@y un(n)' 77

0" = anp’ Wy (1 —o)un(n) " ply

Q' = @y s LnpnSml 4+ (1 — o)t 7Q7 Lun Lo miy}
0" = —ap” oy Tun(n) (1 - o)t Q7 Ls

72720, n=Ly+t'""7Q'Lg > 0, xy = un(n)' "7 —pun(my)' 7 < 0,15 = pn(n)' 77 —
pn(ms)' =7 < 0, py® = dun(ms)/dms, me™ = dmg/Owy, py™ = dun(my)/dmy,
miyY = 0my /0wy, py = dun(n)/On, py® = dun(ms)/dms, mly = dmg /0t THH. =
nEv, EHlZOY <0,Q" <0,0Y <0,0" <0,Q! <0,0! >0%#5.

{18% 8) T\ (3.68) DEH
S EIZH T DS s
Ps= {/mN(“S(i))l‘“ +/n Genin (@) yi1-0y 15 (3.91)
0 P my P
ERIND.
T,
dPs| 1 = o [ wNEN (D)1 g
e %1—ﬂt Am( ) m} (3.92)

EoRicky, EHTIE, L5>0kb. FLLIIC, LE>0L0IERICRS.
R,

dPg . 1 = o [T wnpN() 1 g .
Gt T T—ol {““’” /mN(T) d"} (399
" tps (i) 1 dwy .
+ /mN(l—U)( ,0 ) p” di (3.94)

EoRicky, REITIE, Li>010k5. FRICLT, >0z icns.
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BERETAEZISA LT, ZEBLECILITHMOT U Y =2 TR OREIRET L
EIRREETDH.

VI EORBEEMD T T, AFFETIE, MOREN, ZEECELT Y MY — 7 koh
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BEAZBATDMEICED, ZLT, ZEICBT 2WEMOBREEHRLLLR0NOT, £
OHFR AR S 2 BB OS2 W 1272 5.

o, FETECH i ORHER R
yl = aF’ (p]) =7 (P7)7 ! j=N,S (5.3)
EROEEO M Ok HEE PTIX TR TREND.

Jﬂ:[/Zf”mrl j=N,S (5.4)
0

E72, FROKM O EZHOMAMERICRATIIE, Rk oM B
FOL @bk,

Vi = (1-a)'"a%;(g) "V (P))™° Jj=N,§ (5.5)

5.3.3 1FEITH

FPITRERMCB T 2HEMOEEREDTICOWTHOHT LEL S, BREHEMIT T
TEEROEN SEr LRIt SN D, TOBEFF TR 2 HEVE3ET—HALOWE
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P A FET D T OIS — BN O F B 11 2 e A L2 iU re B2, 2RO EM O E &
itz 2 olz, S EOHEMOAFEREDTBIRARE W, 1ZW, = (1-a)(EN +E9) /ws
DEIITREND

DOEIN, ERMEAET D ZEBECEONMERILITHEE XS, EOENMOWHE
TG EHS TS TH Y, LEOEBMEENHBEBAFMRETHS. ZEECEDEE
T8 % B-8.2 I” T L D REBMOBEREET LV EMNCEETS. T7hbhb, WK
Bt =altBnT, HRTHICIETSES AR RE R OWIEN 22 EEREN KM [0, M]
IZHB W TEFEAIC A LTV 5. IBERR I EE R & R&D 244k L, o
FER & U CTHENCIH U7 355 10815 T & 2 9B EFEVEIC BT 2 15 A #1575

AR AT R OMEFRA TS AT DL &, TOM—DOMEEET L2012, H
BRAFZUHERE O R&D 158N A2 UC, FRIMOEGEEARD L Z VB € - T, HfH
MOEFER#HERZ L X NVTD. EBIC, TORINAFRFEO L Z VB HABRRE L
T, EICRT D Z ORI OB ENE w (1), pN (), w3, 6), ph () 13505, F
=, OO ZEOPRERM O A EEVELREL w3 (3), iy (i), w3, (6), wnhp(8) VB2 W5 AmHE B Bk
G(us), G(uN), G(us,), GuN) IZ LIz 5 TT v X A THLRS.

Z LT, ZEICBT D20 R OB @A ENE pd), uN (D), p3p(0), plr () 3% €
[0, M] 25 j ENCSZH L 7= 55 8 I BAE LT 2 G5 B AR EME O Wi (BALAEPER X 720 D571
BAR) % pi(i) EET. L O¥EOFBAEET, ARICI-oTREShTEY,
XM [0,M] IZBNWTA T v 7 A I L CHEFICHMA LTS, I 5T, FEEEE
wir (i), pi (@), pyp (0), php (4) 1%, MEHE DK T, FEMEEICOVWTE 3 TS E T 5.

Z LT, HEBEIHEND E OMBMERL AV ERE LTk, HAhSIcElRTS
ATED., ZOENUEZAEET D7D, BEFT - SOFMMEBECAEEL THWLL,
BESTRIENTIZT 7 h Y= 7 LTHW0. i, ZRoaENR—>o P H— %2
ACAELT, b —20HFHURT Y Y — o735 bhs. 72720, ACAE
FET D56 T, WM ig, iy ZEETDHTOICEEYR VA MEE LT, Ky BT
D N EOF@E 2 HBE LR Tl biown. ZERIMAEZETE 5> WD RRIMAEED v XD A
v N ERE L BT, 2O MM A ARET D700, APERLE & RGP T B HEIR
TE, AESMOTE T T ERFAERE LTRALT, FRIMZAEGETHDL. —J7,
WM OT 7 Y =2 o THGIESEETE TH LT E, FoRMMITRMMEEICT v
Y=V 7 LCHET 256 TlE, £OPRM OSSR & A EEE 2 Bl KO E O
FHEFEVEDFT D701, BRUARZEIT 0, (0 > 1) {50 H M o BRAmFE % E it 7
IER B, BSOSO 01c, “EHOT v kY —32 0 7 OBEEFRE 0 3F LI
2%, Fio, MBITBT EMERITEZCAEELTH, EHOHEETS CR&MEE
e LR E 72 6720,

S BIZ, TG 2 M O3 13RI | Z/EPET 272018, — oM ig & iy
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LU o, ol i 3R ig & iy D OE DY TEEINDS. ORI
i DEFEREII VA T = 7RIOAFERBCREND. Thbb, y(i) = min{y(ig),y(in)}
LFEF. y(@) ITENMOAERTHY, yiiy) & y(ivy) ZTEBOBARTHY, ZLT,
ZODOFMM ig, iy OEAMREUTL A, B THS.
F9, ZEELEN2OOEOWT N —FIIM Lg% 5 25, j(j=N,S) H
(AP A R B LT (e i 0 IR TT;(6) 12
(@) = {pj() —wjp; (@) Hy; (@) + ty; (i)} (5.6)
EREND. 12120, p;(0) (T ¢ DAEPEIEARE, y;(0) 135 B OMIHE R, y; (i)
IAHFEO i MOBIHBEETHD. 2212, tyy (@) ZAEEEN LB SN OMORTHY,
(t— 1)y, (i) OMPE@EFEH & L THBES LD, MR TSHICRENT, BETEhEnns

APET DM L T—ERE Dk XA 2 A LT 2. FIiH (5.6) D IALIZEIT 2 1 1S
DOFESI LY, § ENSSIHAPE U 7oA 3 0 fciié 70 24 A pEA RS 1

p;(i) = ijiji) (5.7
ERIND . ThbL, FoEAEMEITIMOmEEH, EEEHICEFAET, SEICE
DN & EERIKAAT S, ZEEREN., JEICMEZRLT 556, J EICET
2 T E AT b L 3OK S g e e ] ¢ DNl AR PEMIRE (2~ — 2 7w I DT, feid A pEAIA
DEEOMEIC/2 D, ENOZERIM TS TIX, Sk E AV ER TE, Ko pEllg & IHE AR
N—8T5. Thbb, p?zp;(i) DR 5. —J5, SAIH D20, EER 2 A
DAFET D728, EAE § (231 21 E M & A PEE j (T3 1T D s A= pEAT#% pi, = tp; (i)
BRSEY S, (BT VT, j ENAEL R 2508 U723 NS 5 RoORKE ZER)
1 115 (4) 1
akE;

. v/l aF; - -
A T

LERDbED. L, 1—o=—p/(1—p) <0 Thd. LENRST, EEOFMITEEN
FAfARIZB L TR B TH Y, RETHEMK DT 212 L, HEBPHEM LEZEOR]
HZm+ 5.

Z ORI T EH OB TR -3 72 ols, RO M A REZ 3E L, F
ik LD FANCIE SN T, MEiitsns. 2o R MM oEER B X OVEERS O
EIXT R TOEE RO A G HE T, B-5.2D K 512k T.

M-5.2 Ti%, Fpy,Fy (3TREMEENTHMEZRERGHZ2 FDI O THCAEET S

EWVWIOIEWRTHD. —J7, O, Opn 1T AZERE D iy, ipn O TR 2 S50 H i 4
BTN =TT HEVIERTHD.

SETOLZEOFHILICLY, ZOEJMAEFED FDIATENIET &R, 7V MY —v

TIWZETH2ERIRBIONFEFDI E7 0 Y —2 2 7 O ORIITENZ DV THI A 58T S 4
FINES, BAIFZZFOSZEOBRIRE 2 —oD T L—L T — 7 2BV THONAREIC R 5.
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[ FDI ) | 0 J

NE | SH NE | SH
F,,F, 0,,0,
Fy Fy 0,0,
Fy Fy Oy Oy
F, F, Oy Oy
( FDIorO ] (__FDIorO |
NE | SHE NE | SH
Oy Fy Fy, 0,
OH’FM FH’OM
Oy Fy Fy O,
F, Oy 0, F,

SE: Ol outsourcing@ K TH Do
HFfEEVED

X-5.2 i OEER ALK CVEENS OMAEHE

OETI, ZEEBMEICE ST, T XTOAREMEZEEIC FDI E7EIIT U N —v
YIBXOFDI TN = T OMBEOER EMOOAFERTRE S V—T1Z531F T
SHFL X 9.

FDI OEHREDHT

FP1E, EVMAED FDI OBHREICOVWTELTHD. EMAEIT > hiH
723 & 2T FDI O CHEFET 23RS 2 D 22 T E 72 b 7220, FlMERE R L 217
B S5 2RI R EITR-5.2 D X D IZUSOATREEN H HRE TH 5.

b, ZEECE IR ig, iy & NETEET 5T OREOFEAIILL T
EolrEns.

N
N N Nl-0o aF
i(Fy, For) = p; PRET

+t1_ D; - > — —S—KNwN (59)

R, m(FY,FY) (X ig,in O OOREMA N EICE#M I L 0 BEGE AT
RECEEL, NETORGIIBREE AN RNOT, SENRTET 58,
PEIND .

BB T I B SR IR O 3 SR D~ — 7 7 — 7RI &
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LROOND. bbb, mfkH Ok

pzN Apy ()w” + Bud (i)w” (5.10)

o

#(5.10) ZFIHEA(5.9) IZRAL T,

m(FY,FY) = (Auiy(i)w™ + Bul (i) w™)' =
aEN 1 aBd
_U+t_07—a — & - Kyw (5.11)
L (P57 M
Bex ITBEL~NVOEFESTHOBERT 2 HREMHICERT5DT, HE07=Hic, HLX

NOFALE HFRORBETEAL TS, o3l

5= aENl_ _ aEsl_ ) (5.12)

o(pPn) ~7  o(pPs) ™
ERETDH. b, TOFMUOBRAMRBPIERELSED. T72bb, A=B=1I
5. Fle, TOREMOEENELEEERIZEDBELANVORETENZOWTHHrOE
Wiz SEOEeREZ=2—AL—/M1E LT, ZEHOMMEEEL w=wy/ws, (w>1)

TET. £595¢L, FEXGBYYIFLUTD X ITRT.

m(FY,FY) = {ph(i)yw + ply()w} T (1 +470)5 — & — Kywy  (5.13)

FLCEIT, b LEZEBEEEDTS ETHRERGNRECAEETDHETIE, TOEED
ZAIREEav s

m(FfLFS) = (i) 4 i (0} A+ 85— 6~ Kyuy  (5.14)

LR b L, BN EEIPEM iy 2 NETEEL, THEM iy 2 SETEERE
ZREPET D56 TiE, TOEEOFHEAUL

mi(FN, FS) = (el @w + tu§y (0} 7+ {tudl (w + p§, ()} 736 — € — Ky(5al5)

ERT. b L, ZMERESETHHEM ig z4EL, NETHRM iy 2 EEREH
RAEFET D5E T, £ OREOFERIT

mi(Fg, ) = ({tnsr () + pdr@w} 7 + {u5 () + tud(w} 736 — € — Ky (6v16)

EERT
LLE DS O A EER B CEIY R ITFEBRRDIE O NRO LN DITT THD. 72
bbb,

mi = maz {m(Fy , Fiy), mi(F, Fap), m(FY, Fap), mi(Fiy, Fay) } (5.17)
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WIZZ D FDI OS> OEREE TEBMEEDOAFETH ORI HOWTONT 5. L,
ZDENM AL m(FY, FY) OSHITEN Z1Th 28546 T, RORMAAL LT
B0,

m(EY L FY) > maz {m(Ff, i), m(FY, B mi( Ff, FY) ) (5.18)

51z, A(5.13)(5.14)(5.15)(5.16) B L VA (5.18) I kv, TN HELND.

w<min{M,@,%} (5.19)
My + My By Mg

Sz, b L, X (5.19) BRI, EEWEET FDI olMS>EREoH T
FY FN OEFETENFERK LS. UL, b L, E&KMEET FDI 0N
RO T FS Fy OEFETEIZ{TOND &, WO ST E b0,
[ T @} (5.20)

w > max , ,
{ﬂﬁ-%u% iyl

61T, b L, REMEET FDI OWNSBRIREOH T FY Y OEFETEZ1Tbh b
& RDEMENE - S 72 T T2 57200,

S S
K K S S
w > M—% aand aw < #—g aand aw(uly — phy) < Wy — wiy (5.21)
M H

b L, WM EZET FDI 0N O@REOHF T Fy, FY OAFETTE 2 {Thoh b &, ROZMH
D72 SR F TR B2,

s S
w > #—ﬁ and w < #—% and w(ply — pd) > w3 — piy (5.22)
Hu Hor

PLEDSBHIC Lo T, H&M{E21T FDI OS> ERERREM: K ON#7- S5 A PES:IC
DN TiEm CE D.

7O N —S 2D ORERED

WL, M EETEDO ORI AR TT U MY —v S LTAET LHAE DA
FERMIZHOWTHIT LE 5. ZORENRT U Y —v 7 OAERIEIZNSH 5.
bbb, ON ON:0%, 050N 05,05, 0N Tinn. I3 ) o o i 2 1A
LT, MABGDLETHEREME LT _ETKRESND. ZOPMMELEFES D72 O EEH
HOBADBEL 20D THD.

TU N = TSNP OREITERATIZCENT, BT ERALT, P
W2 AET D, 72720, REMEZEITEOPREM OB EE & A ERE 2 B Lo
[FI O S E O RFEFMENFT 272012, M AEZEIIZEHRICTE, (0 > 1) FoTREMo
RIS B BN D 2R T UL H 7200,
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CODHREMNEHT NETT 7 Y = I BEA T, Z ORI ORI
m(ON,ON) XKD & 5 17T

mi(Oj1, Ofy) = (Bujrw + Oppyw)' =7 (1 +1'77)6 — & (5.23)

FLC Lo, ZO0HBMARMTSETTY NV —2 07T 5 & EEOFIHK
m(05,0%) kD X 5 17T

(0%, Onr) = (Buiy + Opiy)' (1 +'77)6 — & (5.24)

72, ON, 05, O EHICT Y Y=L I BRMMEE ORI 10N, 05) 11k &
AT

(O, OFr) = {(Opw + 0tusy)' =7 + (Otpgw + 0psy)' 36— ¢ (5.25)

it,O%Oﬁ@iéﬁ??Fy~vy7¢é%%%ﬁ¥®ﬂﬁﬁwmgOﬁwﬁ%ﬁi5
IR,

mi(OFr, Ofp) = {(Otpr + Opdyw)' ™7 + (Ouzy + Otpjrw)' 736 — ¢ (5.26)

WIXFEDOT 7 b= TOWSAFERREN FDI LR C OGN FETHIT5 &,
DO FEMEDOBEN —B DT, TDOT U K= 7 OO ERREDEIR
S FDI OM>ORREME R U Th 5.

—&B FDI &—887D bV —2 2D DEHREDH

WIZZERMAEEIT— 2O P MM FDI OF CREFREGHIEEL, b o —2>0H M
WT DN —=2 7 UCHEET LHEDEERFIZONTHITLE .

£T, Fg,Op ODBET, $7bb, Wil iy 2 FDI T, Wil iy 270 Y —v 7
F5 LN EEFBICONTEZ THE H. ZOM-OEETERTFY, ONFS 08, FN, 05:F5, 0N,
Thd.

Z DM REMEDOFEAUTLL T O K 9 12F£ T

FY.0N) = (uBw + 0pw) =7 (1 +t77)6 — € — Kywy (5.27)
Fo,0%) = (ug +0p5) (1 + 796 — € — Kywy (5.28)
Fi,0%) = {(pyw + 0tuiy) =7 + (tpyw + 0u3)' ~736 — € — Kywy (5.29)

mi(Fig, Oy) = {(tpsy + Opnyw)' =7 + (i + Otppyw)' =736 — € — Kywy (5.30)
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EX(B30)IC&DE, TORBARAEEMMREMEL OEERERUTOLIICELDT
5.

S 0 S S S
m(F,0%)  st. w<min M]Hv—i_iﬁ‘v/[, 'u—%, 'u—ﬁ (5.31)
fgr + Oy By M
S L euS LS uS
mi(Fa, Oyf) w>mam{wil%,ﬂ—%,ﬂ—ﬁ} (5.32)
fg + Ouny 1y By
S S
mn(FY,0%) st w> M—]\N/I andw < 'u—ﬁ and w(ply — 0uly) < w3 — 0ui5.33)
Fym i
S S
mi(Fg,0%)  stw > Z—ﬁ andw < Z—% and w(ply — 0udy) > wi — 0uy (5.34)
H M

RiE, O, Fy ODHEDHIIFERNPUTOLIICELDOTES.

0.8 s .5 .8
i (ON, F) st w < min {MJHV—W, M—%, #—ﬁ} (5.35)
Opp + 1y By B
0 S S S S
(0%, Fy) st w > mazx {M]HV—WV/I, #—]\N/I, 'u—g} (5.36)
Oug + 1y vy By
I 1 7
(0N, Fy) st w> M—% and w < #—% and w(@uly — pd) < Ouf — pi(5.37)
M
iy

H
S

(O3, Fiy) st w> and w < M—AN/[ and w(Ouly — pdy) > g — (5;38)
M

I
=8 FDI EBRTY RN —3 2D DEBRED

EFAD a,bWHCBNT, EMMERDES FDI L5287 7 Y —3 v 7 OEE
ZonWTHr L. L, bL, a,b8RCONT, RENTREFDI LERT TV Y —
VT DERERBRIZONT, £ 90 ERMIEE AT A0, 2905 REIconTZ O
RO bl & JEHELC LT, BT AT 5.

EFRm(FY, FY) £m(OF,08) OHBIARD & 51

m(Ff B = m(O, 08) = (1= 0'=7) {w(uff (i) + uy ()} (1+14'77)8 — K(5439)

EX(B3YICLY, m(FY,FY) Em(ON,08) OBFERIREHFITRO L 5 I 5.

{Fﬁjﬁ%%ﬂ?é pig (i) + php (i) > A7

Ny (5.40)
ON ON %R+ 5 pulN (i) + ph (i) < A7
LEDTILENTX S,
£(5.40) I LV, A IZRD LS IZEHET 5.
A = Eyw (5.41)

1—0—)(1+£-9)5
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KT, RUKFIET, m(Fg, Fy) &mi(05,03) OEMERGIFITRO X5 I 5.

{ FS Fy %IRRT 25w (i) + py (i) > A1 = a2

03,05, %R 5 5 (i) + p3, (i) < Al"
LHEDTIENTES, R(5ADICEY A IFRD LD ICERET 5.

KNw
(1—0"=9)(1+t1-9)5

ZLT, (FY,FS) £m(ON,0%,) OEMBRELITRD L 51T 5.

A, = (5.43)

(#H( )w+t#M( )7+ (t:U’H( )w‘i‘#M( )7 > As

DA T, FY Y %3R5

(1 (@D)w + tp (i)' 77 + (i) w + p5,(6)' 77 < As
| osaTE, O, 05 %8R 5

(5.44)

tEDLTZENTXS. K(5.44)ITL 0, A 1FKD LD ITERTS.

KNw
(1—61-0)5

B#% T, (Fg, FY) Lmi(03, 0N) OE#ERGFMIERO X D12l 5.

Ay = (5.45)

( (£ (0) + ), (D)w) = + (S (3) + twpd (3))1 =7 > Ay
6T, Fo, F &8 iR 5
(b5 ) + ) (D))= + (S () + twpd (3)) 17 < Ay
| DHATIE, 05, O & #IRT 5

(5.46)

LHEDTIENTES, R (546)ICEY, A 1TRD L HICEHET .

KNw

Ay= ———
T e

(5.47)

EREEDORBELDEREEIRE £

LLED a),b),c),d) D5 THHT S5 DIXE O ZSHREIM Tol Tilia SIL TV 5. I
3T TENC S B B AERENE & CE oM HE EASRES O EICB T 5w
ENNTEEICFREUOT T N Y= T aR NERAIICEE LT, £OAE 16 OFhEMH:
TEORRKFMEOAETB ZTbN 5. bbb, UTORITLY, AFERLEORTEER
ER/OILD.

m; = max {m;(F, Far); mi(Or, Oz ) mi(Frr, Ong ) mi(Om, Fiar) } (5.48)

EH(5.48) #HizH>WC, ZEBEEIIHATGICEWO TR EETINZITY. 2L
LT, HATHIISATEL2REN nEHRAHIVUL, BEn OFENRERIZRD. T72bb,
2 8 cutoff LIV EICR D, FOEn OFEIZRO XL HI12H S T

mn = max {m;(Fr, Fa); m(Om, On ) mi(Frr, On ) mi(Om Far)} = 0 (5.49)
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5.3.4 [EFRIAFTHAE

EIFRIFIeHERS IR S EEE 2 M 412 R&D 2R AHE L, Mg Rz 4ET 5. H
BEAF TSR TP T A HEZ R L, SEERENES LA T CEST 5. 372b
B, ZEEERENERF IO SN S AL > ME, FIEOZEITERE LAY »
NEERENERTIBIBL Y MUY T2 BL Y FTHERIND. BREIMEALE
FIE L3~ CEBF A B L, TS AL LIc T R CTOZEEREOF IR
AIZ0 & 725, R&D T, T X CORIERNZEEMEIIEELBET 2, EOFH
A TERWREIRERIND. EEFEEEITER SN D, ML > F &R
I CEPREANREAT S, EEHFIEHEET, T icgsh Li-eEn oG oL
Y REAWT, R ICRB LSRRI L 0 BAE LR EMCATS. 22T, W
Y52 NITRE) LTe T R CO L EFEREN S S £itn@EiE L2 b I

mg n
m = ‘/ w§@ﬁﬁ4—/‘ % (3)di — né
0 my

_ a(EN0+ Es) . (5.50)

LEDEDL GEMITAERETEXD). BALY NERRESND EEX L. ZOM, EHE
PSR BA Bk 2 MG A DAL v bt ¢ = 2ENETs) e xn 7,

5.3.5 TiFIERMF

2EICE T 2T AMRETH Y, FEOFEHT S TH L. S ETITHEY
wEPET DRI Wy, ZERM O T 2 EET 52 FKEFEIT Ly — W &725. SEODZE
TIEVE D F TR P 0D 55l i 455 50 1 20

LS—W@:L%F&+D%FS+LSFN+LWOS

+Lon o5, +Lds on + Lis o5 + Lan o5

+Lys ON—+L Fﬁ—+L Fs—+LOsFN (5.51)
EFRED. EAOHFHT S EHORAANEEM ZAEST LS OB AnTHY, EHT
%, ZEM ORI AEZEN S E Ty L TEET 258 TIIBRASNLHE 10 TH L.
SEICB T HRANDNEREATHHEC LS. SEICKT 5B iliHc S5, k
OIEEATIE, S EICRIT 2B MO ARIM o P MO T EFFEIL ((HER 1) 21)
DX L. —TF5, N EHOI @ TS

LN—AlzLN N+LFNF5+LFSWV+LONON

+LNNO%—%L ON-+L ON—+LFNOS
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EREDL. EROAHII N EORAOTHY, AROFE—HTIE, EEIFEsEICREHS
oD NEIZBTL25@ETHY, EROLSNOHETIE, EHMEFEN N [E T L T2
B AET DA TIIEASNIFHBHTH 5. Lom@iimcix, NECBITLE
RO R O PRI RO F@HEZIL (R 2) 2R) O L ) ICiED 5. FRkicL T, NE
BT ARAOREEEATHS.

54 FEHIZ =1L —>3>DHh

PLEDOSHC LY, ZEBEERED PRI T DR RAEE NS — B L OEERR O
SIS = B biID. EFER ARG OUGE - FERA 7 T OB ERERRE
CRT SmEEEMICH LT, BEEEAOND. £ LT, ZEFEREOTHEME S —
EWENS IS T D AR PEVE DA LI K OV ER T ORI LV Az T b
5. T b OREERICET 5 0TI BFHADOTIETHIT LIC< W, Z072), KET
X, ZEBEEEOPRIMAENT - BLORRED Y — 2 BGEET 572012, Bl
Yialb—=varz@l|T, TNODOMREICH LT, othz1T).

5.4.1 HREEDEE) (5 — &R

FPUE, PRMARET 2BETE, ToPMUEINTOTRRMeEEICT Y Ny —v S
TH0, HDHWE, KR FDI %@ U T, BEAET D0 EW D Ay — EICE
LT iU Hev. 2O OAEFE 2 — U RPUCE LT, RS ENM % 12
LS TV D BN A2 ¢ 135 E O BT /2972012, MHREEHOTREM ig, iy
I LT, FMRE RO FANC ST, FMA#RE L <, HR5IE&ERM ¢
T 5. TRTORRM iy, iy 1IZBT 2 AEFERLE OREICOWT, FOET, o0
DHPENSZ — U THEET 200 ERET HMBICER L TWD . 2Rk MEED
JENCIHBWTHEM i, iy & B OEET 25EI1TE, ky BAro N Ho 57 #%# 2 i ig
yiy OEEEHAE LTERALRZITE 220, b L, jEICBT Ao M
TU RN =TT LA T, RIVEEAMMS L EOBUGIEEALIRE THEA LT ER 5
RN, oD PRI AN AEPERTRED T, oI B APE R Z — o DRI G [
Ricesn. 4, WM ig OEERE y;, ERETIVUL, ToHTEM iy & j BT,
BOAEESHDWIT U MY = v VLTSS OMAEFEERIZENENLLTO X IR 2
EMTED.

(5.53)

w;pjin X jin + kyw HOAE LSS
wj,ujihXﬁhé’ TN =T LEESGAE
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EREY, 2077 M= UEEGE & FSARE LTS A OB RANE L L 25 M
in, DAEPETERE X I TO LIRS 5.
kyw
w;pin(0 — 1)
— BN DR EREM I & — B OF M EZLETH DL VO REICEY, ZoERIk
WHARZE ¢ NIRRT D M 4 \ZBT D AEPENRS — TN T DO L D127 5.

Xjin = (5.54)

ih < Xjin 70 Y= T aER
{ Yyin < Xjin 7"V - = (5.55)

yjin > Xjin FDI, H C/EREERR
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SNIK LT, EOEOAFENRIZEET S &V O BIREICT LT, ERWI L Tho.
Thbb, bL, HLPHMG (j=HM)2®H2Ej (j=5,N)ICEESEDZ ERRD
LNDGETIL, ZOWRD b s ERITZEN LM I X O M OBl A EME Th 5. %
OHEM OEFEMSELE Y =N RO LD L, b L, &2DHREMO—EAEERLERK
TERWEETIE, ZibM e 3z ohitzzoEohMEECT v N —v 7
LAEEIND. T70bb, ZOOHHMORAEFERDORE SOFEWVICEY, &M i,
MNFEDIORBCAET H0HLWIIMNELTT U MY =2 7T 080D _DODAFE
NRE—=RBhHHTNEL, ZOPEM; (j = H, M) OREROENK L TIE LRI
PThD. TRICLD L, Fexld, AENEMAEOMREEICIT S PR (= H M)
D 72 EFEPLRBLEICE BT 5729018, OB T, SirfEg7zd, §XTof
i (j= H M) %277 8/ =2 ZOBTHEESN BB LT, EiLai o
MR35 0T D fcil 70 AR PERL AR OFLEATENZ DWW TR L & 5.

5.4.2 HEBOEENRIIMACE) (5 — 2 D&ER

TG ITAAE T & DR 2R B3 « ORI

Eg
Psl—a'

_+ En
PNl—o’

txEns. X(5.56) BT HHFED~ 7 niRFEREDZEERN L F—I12725 LI
EIWZEY, BB IFRDOLIICELEDDL I LENTES.

g
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O zEME LT, 1175, £z, TXTOEIMEMAEEICZE > T, ZOE PRI O T4
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H

FRRE 4y 00 B 7 R TR OB BTGB ST Lk 5. BREOR— RSN BT
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O ZENZB T D PR ig OFEAEMEICET D 0 MERE BN RO LI ITREND.

s
(ﬂm)—-{ 2 (5.63)

0 x<zpy
a =2 \XMEICBT 5 PHM ig O EAEEMRIKICET 237 A =2 Th v, /7
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REREZRIFFERRA L v 2 VB 2 B LTotkis, HRAEICIST D97 B A ENE pj, &7 U
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B WS 0D LM — B 2SR O BRI, ¢, IEHGERNEM & 1 IED S § E A~k LIRSS
LIS A 7 —DlEBEHTH D, Thbb, imAEMEIIMomEEH, [
FERFNIKIFET, BHELMOT 7 ) RABRICKET 5.

SERMLRE 3 § 134 E OWB BT =T 7210, I O HR 6, OAERER TR L
T, FHEEAIEOFANC ST, Bl i 420695, T _COPRM i, 1285 5 4
HLEDOREICOWT, EOET, &9\ 9 EE AL — L TEET D0 ERET 5 REIC
Wi LT 5. SERHEM A § MEE O jEICB W CRHM i, & 8 OEET 2581013,
fin BALOE—E O G #HE 2 FRM ¢, OFEEEH & LTRALRITEZR LW, b L, j
51T DA AT ¥ h Y — v 7T BIEATIE, IR E o
BB CREA L7 UE72 B7avs. 4, iRt i, OAFERE g &RETE, o
R iy % EHEERED BNET 7 kY 7 LB AOAES 2 MIZAZRLTFO L 5
IR LR TE B,

{ wj#jihinh+fih TN =T LTS E (6.4)
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ZRUEM OTHE TS pji = Dty (6.8)
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o ] Bt oD S4 Ml A= pE Ak .
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cxRsnD. X(6.18) 1B T LFED~ 7 n iR FERE DR BERN 2[R —I1272% LWV O R
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Z LT, ROZEHHEM DI AR RALATE) )3
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DT, FOENUCMEZEDI AT KALITENIRD L HIZEHBTE 5.

3
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LRIND. Thbb, ZEHUCH OB E itk O/ MERTBIZER TE 5. £ D7Eh]
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UV DRI-OARRFEOEERLT, 1IZRD. £, TXTOEIMEMAEZEIZE 5T,
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(
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| wspzipt
Earansd. X(6.24, 6.25, 6.26) 12V, HiELERNLM ¢ ORRAEHIZI=EICBIT S
M E AR « BRI @ EEE B L O EEH t itk - T, b5,

112



350000

300000

250000

200000

150000

100000

50000

0 e o e e e e T

X-6.2 A I T D THM 04 DI EERENE AR

2 I O B PEME DS B AT L C, = E O F Y o S5 B A PEE AR B B 6
o, TR LIRS T, PRIMOGEAEEO O EIRRT-0Z, Foxid, T ia,ip,ic
DFBAEFEM A b AEICB T HFE—D/S L — RMpfilc Lo bd L) Z L 2MEL
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Csia + Csip + Caic 1 =[1,159]
Csi = § tCoia + tCoip + Csic i = [160, 313] (6.31)
tCria + tCrig + Csic 1 = [314,600]
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Coi = C2iA + C2iB + C2ic (6.32)

LRIND., FHIZEDE, TRM 4 O =EIZIT D fi 72 A PEYL S OB E 73 -6.7 D
FolckEnNd. ZENHbMEZEd (@ = [1,24]) 1T 4 OAFEZE S 3 BN A PEHL AL % il
EL, TOEIMEY 25 2 B~ 5. £/, ZEBMLMEZE (i = [25,200]) (R 04
DAEPEZR G 2 ENZAPEILS A BB L, BHHET 5. £ LT, ZhHbMEZE d XTI iy
DAEFEL S 1 ENAEEISZRLET 5 Z L. DLRCE Y, Rl ic 258 2 [EIZ 2 H
THHEA T, EENOZENVRYE  ORRFE B KL= sHh M OS2 2 —73

tC3i4 + tC3i + Cojc 1=11,24
Coi { 3iA 3iB 2iC 1 [ ] (6.33)

Coia + Coip + Coic i = [25,600]

LHEDDHZEMTED.
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Csia + Csip + Caic 1 =[1,69]
Ci =19 Cya+ Coip+ Cyc i=[70,313] (6.34)
Ciia + Chip + Cric i =[314,600]
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Summary

A STUDY ON THE IMPACTS OF

INTERNATIONAL PRODUCTION DIVISION
OF MULTINATIONAL FIRMS BY GLOBAL
INFRASTRUCTURE IMPROVEMENT

Abstract: In this study, we focuses on the analysis of the effect of multinational
firms production division and reorganizations across national borders by global in-
frastructure improvement. We propose a theoretical approach to better understand
the change in regional integration, new trade patterns and production fragmenta-
tion activates by general equilibrium theory. In our study, global infrastructure
improvement will enhancing the regional integration and changing the trade struc-
ture and patterns of industrial organization between countries. In addition, we also
discussed the effect of consumer welfare by global infrastructure improvement. In
particularly, the multinational firms can have more opportunities to accesses the
global market successfully, expanding the market share and profit afforded by the
improvement of international infrastructure. The subject of this study is product
organization and production allocation behavior of individual firms in the intra-
industrial trade. The basic idea of this study is that identified new framework of
monopolistic competition, scale economic, increasing return, and comparative ad-
vantage. In this study, the firms depend on their own heterogeneous productivity
to make optimal production partners and product allocation through export, for-
eign direct investment and outsourcing activities between countries. Therefore, the
tradable goods in intra-industrial trade including not only final goods but also inter-

mediates goods.

Keywords: Multinational Firms, International Production Division, Fragmentation, Global In-
frastructure Improvement, Intra-industrial Trade, Heterogeneous Productivity , General Equilibrium

Theory
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Recently, international trade and regional economic integration have been among
the fastest growing economic activities around the world. The multinational firms
expanded much faster the economic activities in the global market. The production
fragmentation activates of firms among the export, foreign direct investment and
outsourcing have been caused industrial agglomerations and industrial relocation
between countries. Fouces on phenomenon of intra-industry trade and the new trade
patters betweens developed countries, the new trade theory and new economic geog-
raphy explained the final goods of intra-industry trade between developed countries
which have similar economic factor, similar productivity and similar goods. The key
world of the answer is the monopolistic competition, increasing return and economic
scale.

But above theories still not explain the multinational firms activities increasing
faster in the Ease Asian regional clearly. The multinational firms in Ease Asian
countries are sub-contracting abroad an expanding range of activities, from product
design and the production of intermediate inputs to assembly, marketing, and after-
sales service. Meanwhile, the same and other firms have been engaging in ever more
foreign investment in the Ease Asian countries. Although a debate continues about
whether the preponderance of FDI is horizontal or vertical in nature, there can be
no doubt that the production of intermediate goods is an important and increasingly
activity in Ease Asian countries. In order to shed light on production fragmentation
activates by the multinational firms reorganization through export, foreign direct
investment and international outsourcing in Ease Asian countries. In this study,
we propose a theoretical framework to analyze the effects of multinational firms
reorganization and production division by global infrastructure improvement and
the influence of international infrastructure improvement on the consumer welfare
among the countries by general equilibrium theory. In addition, we discussed the
effect on the reorganization behavior of individual firms, Changing intra industrial
trade patters and industrial organization by relative technology progress among the
countries. Finally, the impact of consumer welfare between countries are discussed
both in the long term and shot term.

The outline of the structure of this study is as following: totally, this study is
consisted of seven chapters which are divided into four aspects of multinational
firms fragmentation behavior.

Chapters 2 focus on the fragmentation phenomenon of multinational firms in the

East Asian regional. According to the different fragmentation organization among
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the east asina countries, we discussed what kind of foreign affiliates of multinational
firms by the foreign direct investment, international outsourcing and fragmentation
and summary the reason of expand multinational firms business overseas. Finally,
in this chapter, we investigated research review about the multinational firms the-
ory, intra-industrial trade theory, new new tread theory and other related theories.

In chapter 3, we formulate a general equilibrium model of trade between two
countries, taking into consideration the decision of production allocation by multi-
national firms. The model has two assumptions; heterogeneous productivity among
the industrial firms and two countries, the wage rate are also different between the
two countries. In the model, a lot of multi-national firms produce and sell heteroge-
neous goods in global monopolistic competition market. Finally, the firms will choice
the optimal product allocation between two countries through export or foreign di-
rect investment. Based upon these assumptions, the production allocation of the
firms and trade structure between the two countries are endogenous. According the
model, we discussed the effects of production allocation of multi-national firms by
the infrastructure improvement between countries.

In chapter 4, the model in this study is developed by considering the outsourcing
choice of multi-national firms with in the two countries. In the model, the firms
must have one intermediate goods will be outsourcing to country N , country S or
both countries for produce the final goods and sell to the global market. According
the assumptions in this study, the heterogeneous productivity among the industrial
firms and two countries, the wage rate are also different between the two countries.
The outsourcing allocation and outsourcing pattern of the multinational firms and
trade structure between the two countries are endogenous. In addition, we make
comparative static analysis for the effect of outsourcing allocation and trade pat-
tern by the infrastructure improvement and relative technology progress between
countries. Finally, the impact of consumer welfare the long term and shot term are
discussed in both countries.

In chapter 5, we propose the general equilibrium model of trade off between for-
eign direct investment and outsourcing of intermediate goods. In this chapter, the
both two intermediate goods can produce through foreign direct investment and out-
sourcing by multinational firms behavior. According to the transport cost and het-
erogeneous productivity among the firms, we are considering the optimum product
pattern choice between foreign direct investment and outsourcing and production

allocation between the two countries. In this chapter, the product pattern between
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the FDI and outsourcing is depend on the amount of production of intermediate
goods and fixed cost of FDI. In addition, we make numerical simulation analysis for
the effect of changing the international infrastructure condition and the impact of
consumer welfare between countries.

In chapter 6, we are expanding the general equilibrium model which proposed
in chapter 5 into the many countries and many types intermediate goods. We also
analyzed trade off between foreign direct investment and outsourcing of intermedi-
ate goods among the many countries. In this chapter, the many intermediate goods
can produce through foreign direct investment and outsourcing in many counties.
According to the transport cost between countries and heterogeneous productivity
among the firms, we are discussed the optimum product pattern choice between
foreign direct investment and outsourcing and production allocation in many coun-
tries. In addition, we make numerical simulation analysis of 3 countries and 3
intermediate goods condition. Therefore, we also analysis the effect of changing the
international infrastructure condition among countries.

It is hoped that this study will offer a new insights and contribute to better under-
stand the impacts of multinational firms fragmentation and what changing in in-
ternational trade structure in the East Asian regions by international social capital
improvement. The application of this theory framework for analysis of the regional
integration in East Asian and world will be expanded for the purpose of future re-

search.
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