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KREM AT, FX R GFAAE HARFIBRS . 33 ) 053 3 R i1 B e s o 2
FHRUNE, MARBEELAMREN. BFREREOHI, B8 8 FREERITHRIL
JE AT AT AR EEAE A . TR —RILAR, (AT LR AR, L
BENRB AT E R R R RERET H %M, IALBRANLELRBEEEHT
EEEEBAR, IR RGO .

RACTE T HTEIE T St 947 BUBME M BT 5 2 M58 ch o Lo 2 BO7E 1 2 R ok
RIFHBARE RNEESH) . MELABABBA P FERERTETREHMD LR
B AEBRESG S ELH—MEUBSHBERN & EZR /MBI, EERERTLG XA,
s BT RIRERTERE. RE, EIFRMRT RN, PR EBURS U0 & F
ATREME T, S RIVRE—MFRMBRTR. BT BRI A, REMTEaRE T
TR R BRI AT, AR SR — REMHRAR R T R, XSl 7 RALE— AYIR BT
B 7T Rk .

4. 1ERIIGIF

FFRBEFRBR TR —ADRETEHRERF . M AR TR, 7] 8 5 77
EFZHIR, LHALETERIR, B2l RIHFAERR. B%, E— RS2 5,
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AT ROTR S A A RIS R . RE /MR (T BT R A 2Rl
B, (H3 B2 CHEER, BT T . R, BRI — MR AT
G AV, —A R E R X R BB, — SRR
Hoftiit, R BEG. FEM AR §T, SO0 T, DR MR
2 EGE. B2, EATIBRITT LA AT BINE R, RAE— S/ BREE TR AE.
TR A A RS AR e LA A (X AR R AR A i

H1 T35 225 FH A AT e 2 18 1R 2 i PR)RURS J R F ARARBL O A1 30 0%, B S “ AL
BRI BRIt B, 7ESERR T BUBLAIARIEA IS, TFARHER SO IR O A ROy R R
AT, BERSAEEY BERRRR. T d N, RIFEEEH M P EREE
b4 B B SHRREH N . TEEHEWEEE L HR I SRR R, ThE
SH T HRRRR. A, B RS HAN /SRR RO EF R AR R R A,
] LA ROhiR S .

245 IR AR (R S P [ A, B A S R B 2%, R HE :
LA R AL A R T R, S REA SN, EEA B R T & ST R SR
P 2 R . ORE ) LA AT LA RS A 7 R 0 T SRS Ty o Besh, B
PR o (1 B AR AR v A 2 A TSR A 3 SR, W DAMCHRR B FRTIE S, 0 AR AL
REFTE T BT RO AR, Aif, BEEERRE — DR, BER TR
R (A M RV, TR S e R Rt 2 R RS, IR, W4
BRI AR R RE S K 5E2AH .

5. sF N AR

TRB B RUR, SRR R EREEER, RHER RS, DR
RO R, OO RGP RS ERR . RFFET CEREIRALE . S
MR, xR, BMERAET AREE), RGMAT UMMM, SO RGER
RETFIHENM. Sebh, ATRE KR EIEFREGCAMER. IRENTEEER
e AT LAE AR U A P R R R G R AO N, TERXFMIR T R RO . RN
FRMERE, i ENEFS AR EROEI. EAERRT, TURI 1K
ERETH ARG, PRGSO RS, B TR & R4 7 20 MR R AL R 3
FRABATH PR

6. SEitE

BB ARG B R B RS R M0 B R AT 96, X R — DR, BN
ERIEXAME, BHFWRMIFAEALBUBGER. ik, B% %NS 500 BT
TN, PR AR RAER S (e A SO BRIERE Y, 5 B A IEAR T R P AT fiE
IR AR AT BRI «

SEHEMT B PR IVB TR R R T i B2 RIS E R SR . 0 SRIZ % A
(ESATI R R P AL R4 TR, SRR S, A A AT AEER
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THEFSCRF . RAFIVIEA B TR (ROF L TR SC O B IR, o 30 5L e 42 2 2
AAERAENG IR, TSR3 T 54 R0

KRB ERUT A ER. 8k, BE%/MNIEMREE SR EMRRs R i
RGUREEZEWELINR R BTFR, HIXFH LR R I E % RGBT TS
ZWER. B)E, BEERBELSMRA T A, FERFOETHE. MR
DG, HARATRKERRMEALE. BRI — A, BE LB NEVAY BRHT I
=, REER, HERRMEAT MR TR RS, ERAHAGEANIE, EEmnL
BERAA R ARG TAERH LU LA R R R BEE TN R, 45 EGMRERE EA
fZif, NEFROEMRA, CIERE MY REHTIER.

TR TAEEBIL S0, BB NARIER . MmN 23 B R R A 7 i
FSCEIERT R, MTIER TAERA TSRS, 7 5 0 1 R %255 B 20 e A S R 3 7
RS ERA RIS, NS — BT A8 5] & 5 DU A SEBOH i IR e8I — ekt

1.4 EEFHNH

ENREELRBA LN, DERE TIESLEWN LN, FEEHEEHT.
BRI, BBFEON TR R, TFHRIEZE S5 R i — e 5.

(1 TiHE. EENAE SHEMEN0ER. BEEEN. FEaTR. 8t
HRIMENITET . MEEHHAFE 20 42 50 FARMAER EWKIZBLA T 5,
PR TR SR BN S e A T2 I IE B0 S T AT T AT

(2) AEritdle FERRTRITHE X BT Sk EREAR . RS RS, L
ERIEANITR, TR OARRNE MR FIR T i, 7 40 — R i  F  0
RUGHEAE P, 458 10% MR WAL . M6 LR EAE A P a2 FAR R A HE S,
WCOMEREGIE TR, BRI, hh 345 77 i 1 R A .

(3) FEAFEHE. EENATEMYREFROEE, WERERgnEhRaR, o
FEBIRAN FHRBREOERID, BFHEIANER. SEEKERES, %
[ERAL A G A T SRR, 98 18% MM . H AT B 4MOH a0 A P47 116 5 it
VMR EREERGME S, MEETTLAT, M 1971 FHeH 5 /AR T “Pik
VCERRG”, EAFWET KBV RAAEZR, iR TEEAR.

(4) Bl . XHTHEIRRB RZEIE, K&, AWIEH. Sz, TEEHh. W
Z. AW R TP CATHLA N RRSB 7 1k . EEBRE B S e thiRs
Bz, TR E P MIE B 8. RS 7 T 5 F A ARAOAOE TR, 0
B MR EAAR B G B 1T 2. ABEBMBE TR TIRERETRA, B4 ABR
BB RMT, TA AR EBRR AR R AT E IR0 HE, S E R RIS 4
MIBAL. BRERIEMTHMNAREL T . |

(5) MBI X RMM AW RBE . 8. RADHT . EM. RE. iFHEHE,
REEHE, RACTHEOBETMT. BB, RES, WINEH BT L. M



%1'&%%&@

HriEE.

(6) NHEHE, XHEMAEEANTE, F—RARKRBMFERMST: BZR/A
AT %, BT EENNG: BERARSE, FERLZFMBRAE: BUREEA
R aEA N, BERAAFEN, Gz —~AXHLA, 2T BAR
TR G F A E A

(7) &L, FEHAAEEE. BUHERT.

(8) TREMMKILiit. R, BT, K. HIMFL TESUREA M-

(9) HENAEB RS, TEESE T ERT SN NESE, T FHRARIL
St TAEVERE RIS . A AR B R EON R T4 2 — 4Ll RoCH 9 F4R 0%, FIH B
BE LRI T VUG B RS H B shisit.

(10) WS, XHHMNAA &M ERE RENRITZH, mHckss. 3%,
e de Mo S ST . EE W I HEBA IS T ORI E AL TR RIS BB K
R AT — IR T B A B A TTE R, MU R ENGE MRS I, B
R WEEALEE, R A KRG K AL R G R RLR .

HER R, EERBEENEXTHTREF . PlF#HErRNACENE
. T E MR, B, itk PREE— BRI A 4R BT A R EERY
Wit SN, EREMAHEEFHCSARLEWAHZEANE, B
R, ghah, EHRAT. ER. 25, B, SRS, BTHENE TESSFIELEE
TIRZHHIMNA

S E R AR E, RINBAEAEEEZEFMER Y52 (INFORMS)
W24 2% « JEHES X (Franz Edelman Award) M6 7R NEERHESE . CESRE
it A% 4 s BAE A FCEE (F. Edelman) T 1971 FI2H. ZXAREGETF—
W, SEVEH RIS, SRIGIEH 5~6 ZIRAK, BJEMFIFH A RER. [EES2E
PRIk 4 5 0 3 S A B R 2 T AN A RO AT . B A il B s 1) EL R R B AL
2%, LLESHHS M AKAEEFERBIRTTIRS. flin, 2002 4 30 2AHHEENTHIE,
225 TR IR S, VEERRBURE AR EEBRGIEERMSRAR. EE KRS AR . 1
[ Rhenania Catalog House. 3 EiRik kb /AR, LA EE L ER R A GRIRS, SEA
B hIE, EIXANTHEWEIIMZER, mENEETRIZES S M5 H /N b TR
fias o B 2 R LA A BT B ads Y O R R B A X A 2 B ATVAE 764 LI BTR, AR 2002
EMEESRAREE. R 1-1HHTHEE - BESRHFERRHEI.

% 1-1 B2 - CESEHEEREA (1990—2020)

FRartia) RENM REREHE
) Sk 69 20 T HOAR S 61— 8 M= S Th fik 8 2
2020 Intel Mg RO fE S . BRI T 190 TN, FEr
MR T 15 2R, KT 212 2% nm e




18 J 5 (F IR

FRA2AT (8] EENH EEEREE

2019 HOMEERTET | bt SRS MOk

2018 BHBERAS TR Z 1) F IS 252 55 3 8 6 T £ 430 1 P e

2017 Holiday Retirement 9 Holiday Retirement $2# 7 B4 S Alle A2 7+

2016 UPS UPS iS4 &M 5 %40 (ORION) HiH

2015 Syngenta i ek o AT ST R

2014 e [EZE R I H O {3 PR S 0 1 e SE BB AR P AR B 2R T

2013 =R E R PRI 22 S Z R B A B K i

2012 TNT Express TNT Express {4 M85k 1k

2011 MISO FEHFRTREMBIRS N7, W8 T8 HLET

2010 Indeval o5 PH B e b3 52 55 e B 1 E N

2009 2 B A A
FIE T SO AR 2126 . 3R SO AR,

2008 oy 2 Ptk Rl R R ASOE TR B HOEIN T 10%~15%, #E A 5L
iEwE, WEMHM 4000 73R HE

2007 ﬁfﬁﬁﬁﬁﬁﬁﬁ REIEIRIT BB 2k i

2006 ATTRIEIE | e gt Lo SRR

2005 MRS R EATNEMRED

2004 BESE FL A 7] T BEFE T B (7 7 AR

2003 JIE S R e 3 SEENE: BUIRENIEE - RIT
MEAFHERMAEER TREDM, BFEBRLERLA.
TRALHUBR AL 5 AN 0T R T S B H FR . X
BT FHABEERMEGY. Bk, PEARTETE
ERAF RN EMMIVRMRS . METAFLIREE
MEHUANR, CESFFROEE, IR E A
i {7 O ST B R Y B ] 2, (RIS 8 SF BT I
FHEM, ERXEMEFRBEER. EANEETHGS

e B A ] ) CALEB Technologies A AR Z AT KR T Crew-

Solver tRHE LIRS, U4 R AR BRI AR AL
MRS R, BELHELR, RS T 3
T A H BIE, B3 2000 45 12 A# 2001 4E 3 A
AR IR R, 2001 4E 6 AR, LR
BEINEHR “9- 11" Bifid:. ES—FHH, X
Pt 2 ARG IR ST, IR T I B 5 3 T A
. KFEEALZAG T, 2001 4 CrewSolver RGEHEIE TS
BT K& 4000 i

2001

EMIES

FRARERE L ER I E I 2
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R
Fk 20 (8] kMM ®E R
2000 ijf.peseu HenEie Jeppesen Sanderson, Inc. (R & HRIRIEA S A
1999 IBM IBM AN N RGeS0 4 Jee i ol {17 B e 2
1998 Bosques Arauco, S.A. EH AR AR R
EEE s T
1997 F1 Sabre Decision SNCF fyHERE: AHBRHEH
Technologies
1996 LE(EEs [ MGt v g ofE [ E IR R A Y D 8 S F
—_— R /N R SR R IMPReSS: M BT /A 8] 2 S 438110 B sh 4k 4 7= iR
ki AT B4
1994 BB A ) IRk A0 B) GG Rz E B R
1993 FE G ERAR J9 AT&T (f L iF & # kbl R L%E 2 3
BT T Ik Sk A Bk Rl LA 1 S s
Mg . TRR T — A eSSl R 5, I
o MR il (AR S B B . £ 32 B L % 1
WikiiR R R R IR T 33%
1991 FEME LR e [H 22 2w i i
1990 PAEREE TSRS SWAHICEE: T RS

BEEBEI:  www.informs.org

REZBF N RLE 1957 FE TRV MYIS0L. EHRCHKALFREEEST,
M 1958 SEFFUATEAC B Tolk. Aolk. KRR, IR mAARM. LHREEH
FiT, WEIVEIE, SeEBIRAESE, e Jf oS BRI IS ) B T, SRE AisE S L
fEZHRM T “B EAElkE”, FAE® EIES T ERREE . ERR Pl 5 & BSR4
iy, REQENEHIRE TEIEZ N R EBRE " Mgk ETEMT, H
ITTEE TR, PURASTRMM A%, w5k, FHBGRTTEM R T AL R 5
AL, BRFAKEERE. ERLS, FRTEVAR. 5 H0RNZ5EES. 20
4 60 FEAE, REZE S TIEHTCENGMA MR TEREmARANRA, W@
BN HEEARE TR . 1965 452, SRR AERFL. K& gE RIS
TRATTEMRE. 1970 £, SEKHAE. TAHIIHET T MikiE, B v ESERY
MR, A TEAFNERE. TZ280HE. TRETSRmMER. EE0eR
R . 20 thed 70 SRR, B IRE TR AR T ZER, EeEit,
AR, KL, RS, PR, BT AL T R B SR T T
WA BB PR, HEBAGS A 20 S 70 SEARPHITHMA T L. B0, BER
THEHLA T e TR A B AT AL, R R AR R
TERE RSB, BT 20 #H4d 70 EARERE Tk A HAR ST R HG MRI . TR
T 5 2 1 ) 8 1 B 9 MR A7 S 4 0 R, BB 0kl MR RLSE, JFE S RSt
TREMEUME. £ 1-2 BT PEZEE LR MEE N AR, BTiEia%s
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- EEF

FEFR E S FH 0 e 5tk .
£ 1-2 TEBSEFLMANEEZNALHERLER (2002-2020)
FRIE | REA 24 FHRIZ A AL ¥ xmAe
Wi s | gl figvmﬁn‘uﬂﬁﬁ DSS #&iHT K
2020 | HAKS | HE | LEERESEEAT ggﬁﬁmm*m& copT
” R KR R AL Rl e PR A R B H A o
\\_: 3 =M N :\v.
IS | B | BMKE 5
2018 | WNERATSE | $K3E | pEBIEREEE S RS E SRR | SRR E pEE U b i R F
L EBRA RGP LB ARN
A 4] e =3 1A AL, | s
3018 MHEE | K | PEREREAERERE YR AR 5
BRESE | 3 | PERERA KRR R 3D TEN Al it it i &
BT 12 E R i b [ A 22 E
. c " i o = ANE, reks
2014 KSR | I | Erp R CE B SR p—
; " . [ 2% f R 4 W) A ER R VB G B At
X % | 1R | [ES0E WAL O B ST T R 5
B | —83 | RIKEMERA SRR | o0 (MR E PR R
2012 fi1 % FH
RGNS | %% | HH KSEMER it A S E B REE
BparhsE | oS | LESERYEE B ARER I8 5 A TFAHFE P A R
g TD-SCDMA /GSM 3[4 i 45 7 4
YR | —8 | hE BT AR | R R R B R R Y
Wi FH
A | 828 | PEFREREE S RERETIRE | E R T i
2004 | RIESAE | R | HEKPEHESEA S ACIE O R HE
TRmRSE | A | LR Rk A R RS T 5B
RS | kX | megils Ik R iz e SRR AR
) ERA ARG 4 M ) 32 e TR 5
‘E{' || &= = | | iy = ;‘- | —
- iRyl sedy | hER RS ARG ETF R R R T e
T4 0 o B 2% P ZE SRR T FR A
v — A 3 etz . R A
MU | =83 | kRt R o
BEEbkE: www.orsc.org.cn
1.5 BEEFZFLXRRE

KTEEFREBNTERRE, M 20 H22 70 ERRBEFETEER4E T MF L,
ESVHEFER, RAVTFEFIZE LWL, REZBF M0 EHEHAE (S.Bonder) hH, %
FRAE=ANGHER: BHEFNH. BERFMEBEHE, HFRIARBINE, W& L
RO AR . $9c BB HFER] 20 D 70 ER DR — RIRA 4L, BERRM
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wsae xR fEFE, FRIX—AEADIEREROMENN, FRERETIZEHF
) “RFH”, TRl T BN EAROMYE, B8 T 2 2RRE R 22 R SbR b
T

IE JLAE S T AG — St AR, A A R T ORI AR T . &k, (A
ERIECE T R, WA T AR R 5 AR S bR e AR . IRARZ % A T
JOEE R AN, HA. e, EANEGASRERXE—RBIWERARS. Hit, M 20
{42 70 FEARK S 20 AT 80 ALY, AEBHEFRE: BERHAKRYL EEERE
AT S, EEAEREGFRES T —4H, HBLARTEREMTNEEFIS. H
HEEB2FIRE T “MNEBSFI R B AL B TFF 0 e e RVEER K, 2
Gk EEss, HFmENREREEEEAR. 5. e, LHESEEGREEN
%, TEIEBSENIRNEBNECE T EOSS, BRE AN R TR .

S 7E 20 R 50 EREi CEBHEEHE) —PHEB¥FYH (T.L. Saaty), £
20 4 70 LEACKILH T BRI (AHP). fhilfid 255t o a@imanrspBea e st, nrR
TR HE R v S 5 M P 0 B 4 16 R, R0k o5 T R RS SR T SRR (Y A7, RS Y
I, HEEmRsebrn ., Y7225 (P.B.Checkland) {B{E SIS % ¥ 7 R NIE R
G, i TR LTI R S M W B ) R A B R AR R AR P el R, TR T @RS B
HEANSSENNRERAKBEET . XRFEXRAKRGBLHE, MME—LBENTT
SRR BT, GBS A EAR AL R WAk “WEMRT. W RIERAEH R BIE
K. ARESBE AT, TAEZED “ 52" MESEMERN “F7, LEMN
AEHARNIAE L. BRI R R s T R R QNE M AR, XA 20
42 70 FEAK LASK AT ke st AHLXE I3 B SR OB A SR A

76 20 42 80 AL — L HE M HiZ B A XM EFSUR, REARBRFFFR
G R ES R BN S . HEN 20 HHEE 90 AR 21 LY, AETRAERE
., A EBREYESEMIEE, FERFEE., 1989 FREEBEFFERIT T 15,
Gk i B 2RI (J.Rosenhead) T4 T —AWIE, BHRAKIZEFN “R2”7, Bz
TARLHIRT Yz B il dk, WkRSE %R (SSM). AR RE 5% (SAST).
REGEFE (SC). 1A fZE M (PSM). x4 (Hypergame). TEXT 5 (Metagame). Al
BS54 (SODA). A7 R (VSM). xR itk (IP). #HRGA K (CSH) 3%.
5 R SRR e, BB, XA T EA B SRR RO, B R SGURE, JEE
FHK AR 02 . R SR A SR 0 B AR SR F R Ak, Hrh B A I R IR R (GA)
B (SA). M4 (NN). BilZH (FL). #LiH5 (EC). #RIIX (TS).
WRHRAL (ACO) %. Heoh, R UERS A TP WHI T HMRRE, WEEHIRKE
SR MR 1 S P A, R LI AR EE 4R (scale free network) 5.

HEA 21 HHAEJE, KR, ATER. BSOS R i R EBZ B AE SRR
(S T I 2 kAR . 24 ) B A AR A L o) R A B 5 e, T4 PRI
6] P TF A AR AR 7 R PR R B 5 A, BB (asymptotically



optimal) \ JLAZIZE#IK] (approximation dynamic programming) . @ #{E4L (robust
optimization) A E] T 2#E M) ERE, HIE T —KMPFRRE. EET AR
RS, EAREREIETEAR (IR IMEL%S) MZERLEALS
AR, FETHIIMIE B C RN 8T8 B 20 50 B BT () .

B2, BEFTEAWRES, HEBHE, WA ERERHIN. ABERY—ARE8H,
P i) — Loz 8 % BAR R A0 R IERHAG, RSB B0 % LA B A X130,

3 &

1.1 f#EEW 20 e 50 EREEZBEFIEBERR BN FERER.
1.2 (] B0 I 5 2 T AETE Aol 22 785 25 1 e 85 o (o b7 R0 1 o
Shote s 1.3 VAU S OB RS 5 2 0 SR R B 4 2
Wi Evdnaagr 1.4 WTHEERLEE AU R BFRMGER “BR” [ i it




2 1% # %

ERBEHM— AN EES Y, AR EZEFAE. FBEER, 25 75K
B 4% (Leonid Kantorovich) T 1938 4E7E (£ A5 RIS i 8¥ 753D FH K
8 1 R i 4 i 0 K i R 1 A R A« b B B YR LR B X — AR B 22 B o 1R R
b 5 P F 90 A0 — R B0 5 A AT HE S B IR S R B, xR LRI Oy LR e, {F
T I A TR . Kantorovich R} ¥ 55 A 40 e 28 18 ) 5T R T 3K 1975 483 DUR 28 35¢
sz [, EEB R LR (G, B. Dantzig) T 1947 fEFF R 7 SR AR LR 1 B K
1 240 % 533 (simplex method); %77k B A WR A&, F ik Dantzig #3F N “ 4
M8 22", £5F (Narendra Karmarkar) £ 1984 42— “H g% (interior
point method), ‘E&% —ANERERMLIR MR RFHFE, BIZNATREE
B2 1 R 1) S

2.1 MR FER

ERE M E S, #H R A SO ARG IR WA 735 5.
M BTl B AR SR e B, g BA R 6 BT

B 2-1 B RSET R AR I T R, RERBESE. B
LUK A i B PR EAA R, S AL Sh BRI 5 T G A R R A e R 2-1
Mo W) R EHEA P R AL AR ?

%= 2-1
e T i 11 HE IR PR 40
H5E N 8 4 360 i
3 4 5 200 &
EHE A 3 10 250 AT
B E B 4 6 200 2 fr
LR £ ENSTY; 80 100

S LR, AT RAE X
oy = R RI L T A HCR
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xo = TRIEF=H= 5 T 1 EcE
WMEH 2 FoRaFE, MERERN
z = 80z, + 1002,
EM L, P DA 1A~ e, MSREE. HR, PR s Fim e —
PRA&IZAME (FRN “LREM™, HIEWTF LA TE:
(1) APemyfp = ah S I FER 35 3h A AREE 360 TR, P
8z + 4dxs < 360
(2) EFFFF SRR R & T AT 200 &5, B
4.'1:1 + 5&‘}2 ﬁ 200
(3) AEP=PERR= e ILHFER BB A Nl 250 AFF, BP
3z + 1025 < 250
(4) AEF=pFh = o UEFENEME B At 200 A, B
4z + 6z < 200
(5) AP SEEARE N T 8L, B
ry 20, 2220
b3k B AR BRI R AR B2, Hser T T A= 2o Her) e B i .
max z = 80z, + 100z,
8y + 4z, < 360  FHEhA
dxy + 51, < 200 W&
s.t. ¢ 3z + 10z, < 250 JEMELA

4z, + 62, <200  JEFFEIB
Ty, T2 2 0 E5ik

BHAT R LR, oW EE RN 2 ERARK MG TE R, Rl— M
HiRR s - MEMEERH T R it b, A2 ERARZMH T RATRELS AN B
FFAS T ZEX B AT 7 RBEAT L. S5 A 2RI 15 B A A R B (B NELEEY), F
F—28% WA TR (W1 Excel. Lingo. Matlab 28), W PR Z N B SAEN 2 (H)
“BRARRE™) A (x3,23) = (42.5, 5), FRIAYEAFNEH 3900 IC.

H Excel SKAR1% B A WA 2-1 iR (F Excel sRARLE MR i) 8003806 77 44
fE 2.7 W) . WTUFE, ERREHT, FahhREMEME B BHFHER, BREE
T AEME A BAFE—ERFE L.

TEZHF, BEram 1A T RSN TEREIEZOBRE “HiE” AR
, BRIEIRATRRZ A “ BURACE W B (resource allocation problem ). 7 [&]S2Fx i i, « ¥
B TR EMER, WEe. |HEAR. REBITEAESN. MR,

(

(2-1)




X (= B =g a. g ™o -[Esewc- (FwA- E-iv
e B R A= : ! B v Gpmmmmms - Fem - 3P 2
S B TR R RS T R E =R Gesans- |Bax- e- 2,
res a Lo 3 (3 e L= T S
2 r
N £ L5 i | S e gy = a5 =, G-
1 |
5 i =an Lig h e B R
. ahh 8 4 360 160
4 W 4 L 200 195 |
1 |
. HHA 3 10 %0 1778 !
5, |
- KM HB 4 6 200 200 ‘
= MR 80 100
R as s |
Al R 3900 I
10! | |
1 |
12| |
N =rer [DTRARES | 22WPAR | 204 | 218 (296 — & T ¥
= N B ' oox

& 2-1

— fH B B VR AC B ) B T 3 U 4 O R S AR 2 KA. RO R R
M2 n B S PE R, R o R0 (= 1,2, , n) BEL. R ME$
frsaik CnidfFEAlEs AR A o WILH m MBI, HPRE (=12, m) 1
AR by RBE ey FORERAFEG § TEFER R ¢ 8GR . BRBIFTA A B
(PR GI, BT URACE o) B Y — AR RN

max z=oc1x; +cTo+ -+ ch,
( an®y + @122 + -+ 1Ty < by
" a9 Ty + ATa + -+ + AonTy < by (2:2)

Am1T1 + @maT2 + - + QmnTn S by

\ Ty T2yt 4 Eq 20

7 _EARVHRACE N, L a0 S h i BB SR A H AR DA (AR I
6]) FAFIBEE R HAR. thim, 7R MIRA RSRMATIR R AP R4 BIME, ERGERTH A
PATHRERTIR TR EE, ERIEFTAES SRR T a5,

Bl 2-2 GRARL) IERFRATHEAEA, ERERROFHEZED —EAG, =
R AR AL W, SBERRE REAR SO R R E Bl K ENE TR .
A B G EH O E R, B R ROREARE RO T R P TR A . /T )
5 — A ) LR AT 4 R — A AR BRTR A AC T . SNPGRGB TR, RHE
#: AFEFARNERTRFERKER. 2F0EK, PEREESREFAREBKLE
PIRIER FUR T T R . SRR CRA T MMAROK AR AR &R, DU
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i 2-1 A5 2-2 FWIIT— AN BRI SR v S 2 BT I A R SR R R B AR R
AR [, (HREMHEE = LREMEER:
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HAHEFIARIZRR 3 F1 2y FROAR “RMAR", Wi 25 £ “BRTR”. —F, EEE
REMARP LI RIAE R, ERA WS FERARD SRR, BN EFRE
B HAEEREER 03y 24 25, ENIXTRKEHIRRBEARABNE, B cz=ci =5 = 0.
Bl 2-4 CERMEMEBIFRHERD B0 FRPERIR () B o bR Ry .
min w = —x; + 2z, — 3z3

$1+$2+$3~<,.7
$1—$2+$3>2
“‘3.’1’.‘1 +:~"2+2’I3=5

z1, 20 2 0,23 BLR

s.t.

fi#
(1) % z3 =24 — 5, HF 24,25 > 0;
(2) B —NMAEXLRP 5| AR IR 246
3) ERE-AMAPEFERARPIAFRTER 2
(4) @ 2= —w, IERE/MEAITRA A R AR KAk .
i kAR, 19 3 5 s B ARHE R R
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AB FR B L N — R L. AL AB [ LIPS, 254
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O R %A

min z = 150(z; + x2 + z3) + 80(y1 + y2 + y3)

500z, < 5000 @
1000z + 500z, < 9000 @
15002, + 100022 +  500x5 <12000 ®
2000z, + 1500z5 + 100023 + 500y, <16 000 @
2500z + 200022 + 1500x3 + 1000y; + 500y2 <18500 ®
3000z, + 250022 + 200023 + 1500y, + 1000y + 500y <21 500 ©®
3500z, + 3000z5 + 2500x5 + 2000y, + 1500y + 1000y3 <25500 @
| 4000z, -+ 350025 + 300025 + 2500y, + 2000y, + 1500ys <30 000
4000z, + 400025 + 350025 + 2500y, + 2500y, + 2000y <33 500 ©
40002, + 400025 + 400025 + 2500y, + 2500y, + 2500y; =36 500 @
2000z, + 15002z 4 1000x5 + 5003, >12 000 ©
350021 + 300025 + 250025 + 2000y, + 1500y, + 100ys =21 500 @
Ty + T2 +T3 Y2+ Y3 < 11 ®

[ 2i(G=1,-.3),y(G=1---.,3)20
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YR FAFO~@ Ny &1 Bt N BN IR CHCRm] b3 BT BHE R4, ©~@
FRAE A PRAGEER, @A EVLER AR

FIH s aikmT LK, BB REASEFERD, W

HR 1: 21=2" 223=2. 23=5, y1=0. y2=0. ya=0;

FHE 2: 2,=3. 22=0. z3=6, 11=0+« 2=0. ya=0,

M T8 08 1350 J6/ K

5 2-14 (J7HAE)  FHEHRAM T AEFFHFEHE =M 5 BEXRISH. BEsE
FIFEACK) . N T R R BEI N5 3%, AalERN—E R &7 S . AaH
ITHE BRI R A P& A S RENRIGA T . AT vsE 764 E i s fom i ok
BRFNR T 2 R BhHE X —Hr 7= 5 [RIHE e BRI A (R R B == . ]
FENSEE THES BonR: WEE LGRS DN 4% i h e WEkERELCEE 16%11
Hispran: A £ 5% K1 Hi. )

R 2-27 BOR TEPFR SR B TR A & e RAS . 7E “ B — %,
FEN—RAL S, BRSO EIRD 1%, X8R RHT 0 A ST A g Ak 2 6
MR EAE. 50 Z AN Z T 34T 7= S HE 2

* 2-27
P A EMINA TR (%)
HIA ENR 14
w3 225 77 0 1
WA ek 3 2
ek ~1 4
AL A 150 JiJt 180 /i G

M Bay Ay RN, EDRIGEAR S R . PRILR AR R A/, B
min w = 150x; + 180z,
Joiw R HET B AR, W R W R AR
Ei5H:  z24
PedkM: 3z + 220 > 16
PeAH: - —z1 4420 25
itk 2,20 2020

FIH Excel SR EiA R 8, 753000 S 00H7 B 2-19 Fros: et & 7 8% 1N 1 ik
A4 1120 Jijt.

Bl 2-15 (AEr=2edE)  EITEEEMH, 4. BEMEG, BHEEL T A.BH
EMTTLRF. 85 A THAERS AL 3K A2 E5EW, B THAUERE Bl 8t B2
SERR. BRI SRR A LN R R A LA A g 2-28 (FRrbiE ¢/ (R ITI #OR
% dh i LA RETEA R & EnT0).
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[y pry-E- 8k EWEES B gn D Det- e
ERE ¥t A i AN - n Wit Lo ] L
811 fo | =SUMPRODUCTIE? C7 83051
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; 1L
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I& =AM ] | F 1
|5 aumam ) 2 18 1
| & bt A 4 1333333333 $
L7 Lo 140 150
| : ARMTEENN | 2ecoosissT 1
10
12/
13
1
15
16
AZ|
18 |
19 |
T reee [E0G A6 (e 2am 2200 L @ )
N e e e e e e ] - | i+ 00w |
[ 2-19  H Excel SRAFEI &5 240 6 o) i
#* 2-28
&
piE S WEA MG
iy & ] -
Al 4 9 / 8000
A2 G 5 10 12 000
Bl / G 2 4000
B2 3 6 8 7000
ER (75/ 1) 30 50 35
#r T/ 1) 200 400 300

B HE R A A = R
B Mk=1,2 39X R=HF. & H. BEFWENTITF, &
zae = FIFERSE Ad INTHP 8 & FEE, i=1,2, k=1,2, 3
yie = RIS By LA™ 5 k 08, j=1,2, k=1,2,3
wp = A5k EMTEE, k=1, 2, 3
F b e ) e R, B
max z = (200 — 30) wy + (400 — 50) wy + (300 — 35) wy
A 1 = v ok 2 Ll 1 O i

F‘P: Uy = Ty + Loy = a1

L:  wo =g+ Taa = Y12+ Y22

H:  ws =3 =113+ Y23



F2F &AL X &

B & i) & I PR -
Al: 4z + 9z < 8000
A2: 69y + 8was + 10x23 < 12 000
Bl1: 62 + 2!}13 < 4000
B2:  3ya1 + 6yse + 8yay < 7000
I AH AR R

£Tige ; 0! '.Ujk 2 Ue Wy ; 0

R Excel kMg iR RR R, 520605 00M MK 2-20 Frx.

™. 3 i " § e = R N s (A

e 5T (ME Y S, Ry, o B BB W e

= o I i Wmx  Re a8 " aRnE BN SREE
HEME - g - [ REwRen . e T as 3-8 - Im -

THEAEND 2] AR BETH L S -
| F1a - fo | =1B10-BIFBIT+{C10-CO}CL7+(D10- DIFD1Y
4, A | =SS 2] E i (-] (S [ ] ]
: et
— °E g
a Z [
s Al 4 b 8000
6 AZ L] 5 10 12000
7 a1 [} 2 AD00
B B2 ] ] 1 TG
o BB 0 50 35
10 B 200 400 30
1
12 AWER # Z il ez
13 Al 2000 [ 800
14 A2 o sa1 T 12 000
15 B1 24 m 4000
16 B2 2000 167 o 7000 I
17 ~i 2000 591 i |
18, AREF 2000 591 2 s |
| uI BREF 2000 531 Lrid 739545
lan. = F —— — . —— }
| ¢« ~frees 295 | =~ [ewem 28 [220] @ N e ¢
= e o

B 2-20 ] Excel sRgA ™ e n)

Bl 2-16 CGESAAVEFED  FAH 10 HXMBERE, fhiflli FaEEils:

A: JW 2 R E AR, BDRREEYIRL Y, IWEGERIEASMF S, BEtEHR 15%;

B: 5 3 YT, BB 5 EREMCARSFFIE, BPEEHR 25%, BORBEAH 4 S

C: 5 2 FYIRY, B 5 EREUIASFIFIE, BERR 0%, BREWH 3 Jx:

D: A1 R E IR, BRI, ERWEIASFRE, BRI 6%.

Wi NOZUT SRR A A, BEIERS R RAL?

B W ooy FORE G EYRETHE kMRS CRAL: o). R AL B. C. DY
ANTH B [a1 2, ATAERAARET 11 NS E, Wk 2-29 AR,

[1 S =4 §



I* 2-29
1 H 14 W2 B3 45 W54
A Tia Taa Taa Tya
B 38
C Tac
D T1p T2 Tap Tup T5p

(1) BEBNETF A HEEH

HFHE D SFEHT UG, I HAFEREFERA R . BT CAGERNAT T 458 T
%, FHAMAFFRHRHRE. Bk
B ZANEWIAE 10 775, FRUHE

T + 21p = 10

BAE: HE—EATE A MHRBEEIE _FERAGER. FrLlZAES —EYHE
REFIUNTE D EE—ERRNAE R 2,p(1+0.06). TR _FEHHRTEHER

Top + Toc + Top = 1.065‘31])

FEE: BEFEVINRESSEMGE A F—FERBERIE D 5 E 85 ER A
FlEM: 24(14+0.15) K 2op(1+0.06). FTRE=ZFEMEESEN

T3p + Tap + x3p = 115214 + 1.0620p

B R LS, AT

Tan + Typ = 1.15294 + 1.0623p
B
Is5p = 1.152:3_‘\ + 1.061’5;[[)
sk, BFXHE B, C MREHRBME, 8.

zap £ 4
Toe €3
(2) HArR%
BERERERLFERZAFHMEORSIRBTEKR, SHERREERNTERE:
Typ, T3B, Toc, Tsp; LKA BRI R RN

max z = 1.15$qA + 1.252733 + 1.4.'32(_} + 1.06135]3

(3) FEHER
gi b, Zin R e BRI



B2 K MM ¥

EEEE 8 max z = 1.15xy4 + 1.25235 + 1.4dase + 1.06x5p

IR KA
[ 24 + b —10
Top + Tao + Tap — 1.06x;p = 0
Ty + T3p + a3p — 1.15274 — 1.0625p= 0
) TyA + 24p — 1.15204 — 1.0623p = 0
Tsp — L15xgs — 1.06x,p = 0
T3p < 4
Zac <3

TiA, TiB. Tics Tip 2 0, 1=1,2,.-- .5

(4) FIH Excel 3Rf#_ERM L0, BRGRMEME 2-21 FiR. ERMEEEZHET,
95 EERAEMA MBS SN 14.375 T, LHAF 43.75%.

1 L Ed+ Fr1 1 i
4 A 2t i o E [ G H (| ]
3 AR
2
3 2 3 SEE
a A i 81 0000 450 0000 =
5 (] 0000 4000 oo 0000 =
6 oo 3000 00x 0o 0000 o
7 o sz 0000 0o 0o 000
|® SETRSEM | 10000 69l3 4000 4500 00X
9 | SEIERS W0 £013 4000 A500 L0
I'I‘ﬂ
|42
a2
|18
II‘.
1]
18]
6 2
18
5
T e 295 296 | sawa [0 {20 @ i ;
e Ew = - ] - foom

b 2-21 ] Excel sRf#i% 444 95 n] 8

Bl 2-17 (BEREHE)  RKITT MEEEEEPEFFEOFEPRER. Sz F—
FEERAMIER (AR 7370) WK 2-30 Fizs: HhBLERt e i 3R 2 6 TS AR Y
S, U IE N FR 2 7 Z IO R R0 R BT R A A e T R
BEMAH R, %) T RE BB THATME K. AWRT: (1) M —E R, &
T E—FFERMEFMR, — RGBSR, NT—EE 1 ARFHREE 1%1
RIS, T 12 AREEASRURE—H: (2) JW—A 8 M NER, Bare A yskas
WS, THAKREZEASHHLE, RRAFEN 1.4%. Hi% HLZRAEH, WwarLlid
R T SORBUE R B . R ReEggAYIfEAN, AKRERE, AR 04%.



RN A AR A AWIEER RS, SR 18 1 HRRFE%EE 5 x,
1 i) LA HEAT A7 PR R A SR B 0

%+ 2-30
Hir 1 2 3 4 5 7 8 9 10 11 12
LR —8 7t —12 —4 =% 10 ~5 —4 —-10 10 45

B 5 ST A
2 = JoM— AR KIS B e 3

yi= % i AVEMERET, i=1, ., 12
si=%i AVNENEREH, i=1, -, 12
AR SRR 12 A A RIBLE TRk L

max z = 45 4+ 1.004s15 — 1.012y35 — 1.01z

T A A VIROZ A 80 8 &R NATZ A W R BB SRR . i, 1 ARIRGZ
#E# 8 imEl e, VANATZH 8 Al CRealE, 1 AVIHARIEd el
8 J37C, [RJgitdh th fdR 4 vl LA LR AT 3R i 77 sUAF N RATSRIRBGE 0 AL B 2D . B, X
THERANEMAG, T AREAVIFERE. i, 2% 6 AT/ Kik® 4 7T
&, XEWE L £ 6 AMARZFAEMEE. FHik, MR 12 N AVIRFFEIE

RS T

LA s
2R ):
RIZEIIP
47 %]:
5H %1
6H #:
7TH¥I:
8 H¥I:
9H ¥
10H #1:
11 A #1:
1273 %1

SIEPAN o | SEAL 8

S+x4+y1—5 =28

—0.01z — 1.014y, + 1.004s, +y2 — 82 =T
—0.01z — 1.014y, + 1.004s5 + y3 — 53 = 12
—0.01z — 1.014y3 + 1.004s3 + y4 — sy = 4
—0.01z — 1.014yy + 1.004s4 + y5 — s5 = 1
—0.01z — 1.014y5 + 1.004s5 + yg — s6 = 0

4 — 0.01z — 1.014ys + 1.004s6 + y7 — sy =0
10 — 0.01z — 1.014y; + 1.004s7 + ys — 85 = 5
—0.01z — 1.014yg + 1.004sg + yg — 9 = 4
—0.01z — 1.014y, + 1.004s9 + y10 — S10 = 10
—0.01z — 1.014y10 + 1.004510 + y11 — 511 =0
10 — 0.01z — 1.014yy; + 1.004811 + y12 — 512 =0

3:;0, yi?o‘ S’:;O? i=1121"' 312

FIH Excel R BRI, 5230005 0RME 2-22 R R eRE#1 TR
T, 12 A ARFAE KN 19.83 Jit.



Rk ABRN

. A B c o E E G H 1
1

F iR E I 30

3 HE ak ERFRE | IERTEE AVCENARE | AVEENRLE

" 1 F 60 2091 8OO | 50000

5 b [ 1378 7 0000 70000

& i 000 157 120000 120000

|2 1 266 000 40000 40006

8 5 18 000 10000 10000

5 [ an 000 00000 00000

10 os3 000 00000 00000

n 5 oo 42 50000 | 50000

12 ¥ 4 0og 000, 40000 | 10000

1 10 12 1034 o 100000 100000

|14 1 0 1082 000 00000 00000

15, 1 15 100 800 00000 00000
!.lsl_ uAE/ARRS | 1583

7

"

9

i S| TRGE | 215 & | amER | BER [23] @® o
Ll EREY S L E LN I R . W E - E——v 1%

B 2-22 | Excel SRFI G0 B o]

E: T bRg@ss, SANAVBRERTREE =" BYR, WEEMZELEEFMAY]
Aotz e EhRFRBLER (BT 0] L% 2 40 8 4 DU A K 77 U3
HAFBILS ). A4, SR B AR LS, 17 ) 2% o o] P BER R 2 T
17 B % 8 1) R R R T

i) 2-18 CAEPEFERRIE)  BSRZESSTT om M s (B 2R, i=1,2-.m)
FEARK n PABZERER. CME&ZRES § A (j=1,2,-,n) BEFRZEREN Dy, %
HX MR A iy S BALPE R ¢ T EEHAE TR a;.

% AMERES TN T, EHEM FERAL 5§ BATHRAN ¢ WEREFE
%, T Al LE ST, 5§ A @B T ERRA T, XS EINEEN THRAN é; > ¢ije

QUSRS A S A RS B, TR R, TR i B H BRI R
2’{*7"3 hie

s %) RS AR AR P, AR e RS FAS SRR BB S BR i ?

B8 B LR AR

xy = B j A EF AP/ 60 R, = 1,2,-m, j=1,2, s

yi; = TE5H j At s A w0 B, i=1,2,-.m, j=1.2,0 s

wi; = 5 § AREF G« B80, i=1,2--m, j=1,2,n0
R H bR ECH

m mn

max z = E E (Dijpi; — €ijZij — CisYis — hiwij)

i=1 j=1

B H RS i ) A SR 2R



win =Ty +ya —Dn, =1,2,-m
Wi = Wi(j—1) +.’L’t'j + Yij — D,'j, i=1,2,.-. ,m,j=12,--.n
EH T2y, .
D 30 < Ty, j=1,2,+,m
i=1
INFEIN L TR 295 .
Y owin €Ty, =124
i=1
B JEin EAE 2R
Tijy Yigs wij ?01 i= 112!"'}m1j: 1,2,“',73
>] 1
2.1 FBEIRERB T AL B, I3 A R B — R
R LH L MM TIRRERTATITIR?

(1) max z = z; + 3z

(2) min z =2 + 1.5z,
5:}:1 + 1032 < 50

=~
T+ 322 23
z 4> LT
1+ 3222
32~..<._4
Iy 3_72;0
Ty, 2y 20
(3) max z = 2x; + 22, (4) max z =z + a3
Ty —To = —1 Ty —T9 20
—0.5 $'1+I2-..<_‘2 3371—:1’.‘2&—'3
z1,x2 20 z1,22 20

2.2 HIFETEAAHENLEMR S, Kb e h—I 2.
max z = crj + Ty

(2,42, <8 &

2%y + T2 < 12

S 8 ‘
8.t. < 2 < 6 \ \\

6
\ Ty, 2 0 A _B_\\ \‘\
" N G
min z = & + ¢ ; \\
i T+ T9 <8 2= Ny
2r) + x5 < 12 SRR ? .
5.1, ¢ 0 5 P 6 8 = 1
g -..<.,‘6
B 2-33

| *1,22 20



F2¥ A8 AN -

Wi EFRANREMREES, MBS c EHATEENEUER, B HIETTITE
1 A. B, C. D, O pkb3fi?

2.3 BT HILRMER R N B ARHE RS, JEB IR AR

(1) min z = —3z; + 425 — 223 + 5z4 (2) max s = z/py

HH M L I
1 2 3 > = QirT;

T+ Ty + 33— x4<14 i=1 k=1
211 + 3z, — 3+ 214 2 2 4 Z—xik=—1(i=1,2,"‘,ﬂ)
Ty,Z9, T3 20, z4BAKR k=1

\xik?O(izl,Q,---,n;kzl,z’--- ,m)

2.4 7€ AL AR 18] B 4R W R LR R AR I BT SRR . 1R R R B WT 17 AR
HARNEIRRE, HEWh— R

(1) max z = 2z; + 3zp + 43 + T4 (2) max 2z = 5z; — 2xy + 3x3 — 624
2z, + 3, — 23— 44 =8 T+ 2z + 33+ 4z, =T
T, — 229 + 623 — Ty = —3 2z, 4+ xo + a3+ 224 =3
Ty, %2,%3,%4 2 0 Ty, Ta, T3, T4 20

2.5 HETFEOKREMLAE, Kb e A1

%2 |

max z = Ij + CIap
T1+ T2 <8

- 4y 4+ 19 <24
To < 4

Ty, 72 20

E 2-24

i Pk, R USH e B ATERAEER, BURSHIFERTER AL B, C.
D fiAb3RTG?

2.6 A SRA R M OEREEI BUoRE TR AR A, FFE R
Kt

(1) max z = 2z + 3z — 523 (2) max z = 10z + 15z5 + 12x4
Ty+Eot+r3= 1T Sry+3ze+ z3 <9
2x,—brotxsz 2 10 —bx+6x9+15x3 < 15
T, &2, 2320 2214+ T+ T3 25

I’l?xﬁrxii;(}



2.7 RTARLHEMRBMERRE 2 M ER 22 TR 2*.

max z = Cyr; + Colp

[ an +apry < b

(91T + a2T2 < by

S T1,2020

He: 1<e €3,4<¢;€6,8<b; €12,10 < by < 14,

—1<a1;<3,2<015<5,2< a3 €£4,4<an<6

.

2.8 £ 2-31 HHH T RMRMLRMERIR] il R e 8 R i R . RPN LER, a1\ aas
az dv v e ATEERE. WU E s BB R, LA RS8R,

(1) P lnE— AR

(2) RpfR RN, (BFELT 2RI

(3) ZELRMEIR ) B A SR

(4) Repffdeml, Axfgecl, MAZER 2, RHEERN 24,

#* 2-31
% b €y I3 I3 a Is5 Ig
T3 d 4 ay 1 0 a2 0
T4 2 —1 -3 0 -1 0
Tg 3 ag -5 0 0 —4 1
¢ — zj 1 c2 0 0 —3 0

2.9 JSEERUIRSSHIAZ L MR R # A (X BEA B i mIHLRISR 5 A 61 $oin g 2-32 FiR.

#* 2-32
HEWR fi J] Fria NEL
1 6:00—10:00 60
2 10:00—14:00 70
3 14:00—18:00 60
4 18:00—22:00 50
5 22:00—2:00 20
6 2:00—6:00 30

BRI A 52 73 HITE BB (8] (X By —FFUhid FBE, HOELE T 1)V, % ALk E
DAL R 2 DA RIS AR FIHXA LRI, R R AR,

2.10 HEFERIHER A, B. C IMIREMAFRMSHEET. 2. FH. Sa8HH
MESHERS AL By C &5, FERRA, SRER ARG, =S58 0 a6
THREEN R 2-33 Frax.



E X LETIPN

% 2-33
J5E} i Zi 23] R A (o/Fr) | H B AE (T5)
A >60% | >15% 2.00 2000
B 1.50 2500
C <20% | <60% | <50% 1.00 1200
mT¥ o/ T) 0.50 0.40 0.30
i 3.40 2.85 2.25
%) g A M PX =R SRRSO TR, EHRFERR? WX A S 2
PEIRIERY

2.11 FSAPE=MES L L . SR> RELE A, BHELFML. &/ #
PR EIAR IR B RESE AR A T, B Ay, Ay TR A=A ERESHK B L,
EAILA By, Bay By ok P 1 AI7E A, B R —Fp IR & EnT. P& I W&
AR A & BT, HER B LA, HEEE B, W& LmT: ™5 I JEEE A,
5 By #%& EINT. SAEFHIR AR ARG T, FR ., PREnE. SMREEXN
I LA S B E R MR I & R S F e 2-34, BSRZHEmAR AR, %) FliE
K.

* 2-34
s = e i T ST
o : I = wEfAG e W (50)
Ay 5 10 6000 300
Ag 7 9 12 10 000 321
B, 6 8 4000 250
Bs 4 11 7000 783
Bs 7 4000 200
IR (o)1) 0.25 0.35 0.50
Bl (F8/1%) 1.25 2.00 2.80

212 HEHHI BETMTRIE. CAUTRT AR A B HE L
RS, TR 2 EOSIOK K, BRI 2-35 R

#* 2-35 Wi 30

H 1 3 4 5 6 7 8 9 10 11 12
SE{of 10 8 5 6 10 12 20 4 5 1 3 2
IR R 5 6 4 6 18 6 ; 3 2 18 20

T RS RMT R, %R AR TRAT K. AWM (1D AM—F
W, BT BRSO, — R RIAROTREL, AT 1 AR
AREE 1% (RS, T 12 AREEASREE W (2) A¥—4AEER, '8



& AT

VLR A PR IR, FUAREERSMAR, BORARMEN 1.4%. M%) BL L0
G, AT DLRAE R 0 7 RIRBGE R B N . R Reeg AVIEN, HREUE,
AR 04%.
TR A BB R EHIRER. WA B BERRT S AR
RIS T, A RO FERROIM S RAERZ D7
2.13 FHEE T URACHE o) i
max z = 70x; + 120z,
P 9z, + dzot14 =360
BR2: 4x, +525 +xy =200
#E3: 3z, + 102, +z5 =300
M 21,20, 25, 24,25 20
Hrp, o) BRF5H A B8, z, R/ B &, @l B maahass
Nk 2-36 AR,

#* 2-36
Cj—= 70 120 0 0 0
Cgp X b I T2 T3 T4 Ts 0;
0 T3 84 0 0 1 —78/25 29/25
70 T 20 1 0 0 2/5 -1/5
120 z2 24 0 1 0 -3/25 4/25
4280 0 0 0 —13.6 -5.2

HE B B R ()2 1

(1) @ B MBGAIATRRES, WREEHAEEAREEN, BIERRS
A5

(2) LAGRRIGE 2 AR 3 RAIGE. BT LALL 10 T500 507 YHAEI0 % 25
SYVEIR 2, VEIIBCVER 2 RERIN? BRI, BB LK E b BRI 27



BRI SHURE S

A2 AR SR R R WARRMME (S235) MR, A PRI
R FGR . W “SE BRI S KRR W RIRR N A, TR
HSETRIET T, R, MKEBEMERREN . FfE SEANStERla @ amea—
A2 S M5 ANt LR T, JRATIFRZ A “ % L (dual problem). X HFEIE &
MR R EEOHISZ —, RS B MR R iR G R R R
T P 00K i O 1 S P AL L o L) e PR AR 2 TR A E — R RS DR AR o A I 0 (e
FRA “BT 4% (shadow price), ‘ERAFFH — MR ERENBS. FAxHER, A
A A 75— W40 9 B PR AP It e e K 1 R, EL B % 945 B ph SR AT iU R o AT, OF
RO B E B R .

3.1 XH{BLERK (6]

AV RIS 2 T AR I A1

Bl 3-1 CEFERHD KR A B AR I T PR, AR5
WAL AR B PR SR AR B b R 5 BTG & R A I FE R AR 3-1
FiRe

% 31
P T eI %% {5 PR A
SHE N 8 4 360 T
W 4 5 200 i
[EH K A 3 10 250 241
it E B 4 6 200 AT
BAREE (G0 80 100

SRS GRRTT A) VEIRCE MM, A R B o B S
Jar il TR IR A= R, %) Y AR Dy



max z = 80x; + 100z,
( Sxy +4x, <360 BN N
dry +5as < 200 S
s.t.{ 3ay + 10z, < 250 A EIA
day + 622 <200  JEAEIB
| T1,%2 =20 EI7Y

ISR R R 7 T R 425, P45 A 5 B0y, REScI R E
3900 jo. fEZAEMZHER, FahhREME B KRGS GREBATH), ks T
FAEE A BAFE—EBER (RIFEAHO.

AR B o —K ok B HESEATH, EFHET A B&RM%aH. %%
HIPIRER B BRI Aok B #0301 A WEH, AR R R A8 75 FILAD HCAT 1995 3 0 Rt
oo IFVALIFTAEMEIIE. | A MERZER, RBEM B A OMHKEE, hREE
AL o AL, 3 S S OB 1Y (6] R % DURP R U A B (R MEAT R By, %

y1 = Nk B I SR R4 (GE/ TR

yo = Mk B A T SO R prfil g (Jo/ G )

ys = Mk B ABEME A KRR Oo/Am)
ya = 42Nk B AEME B AR Gt/ A

REAR, Ak B 78S Y 8 AR R AT, B f) R8sk S A B /M
min w = 360y, 4+ 200y, + 250y3 + 200y,

HMWL, X4l B WS, Sl iRE 2 PR S L6/ R A N T (B 4y = yo =
ys = ya = 0D, KPR B GBS % IRTF) A MDURNZEH . AR, MM EER, A
MZBRAIRIF T T o KRR LRHLE /i NAZ T2 — 4. MB—TF, | A
B 8 ALY BN TN, 4 BRI T 3 AL R EL A A0 4 SALINEALE B
HEAE =t — B I, AT 80 JTiAE. &, A Tik/ A BRI & 1 2k
e ARG SN (FIRN 8y, + 4y, + 3ys +4yy) NEEET 80 76, FAARZER Lk
X, B

8y, + 4y, + 3ys + 4y, = 80
FIRE, ATikS A RGN T4, 302050 4 BN e v %36 2

4y, + 5y, + 10y3 + 6ys = 100

IS F AL G ARG S AR bk, RATAT ARG B4 B 19— s s i 4 B

B, Wr:
min w = 360y; + 200y, + 250y; + 200y,

s.t. 4y, + 5y, + 10y + 6y4 > 100 (3-2)
Y1:Y2: Y3, 54 =2 0
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REETT A I BHERC B (3-1) Ak B RSB (3-2), AW LURBLIXME AR
MR TG S5 (HbRsR SR B, T2, ARHLND AR, HESH
TEAS IR o L AN AT 2o FRATTRRIZ 5 AR g B A 33 8 o 2 P MR Y

Bl 3-2 GREEA) TRl /D EBBER IR, BRI E 00 LR mRL Rl
Fehi e A FOEDRHE B LA R K AL S R B T8 iR 3-2 B ks — 5|
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IRy X e i fge /N ke it
ARG 9 2 4 60

BB 4 8 6 55
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Ko N (1) e A — W A AL B

min w= 3y, + 2.3y, + 2.5y



9y + 2y2 + 4y = 60
s.t. & 4y, + 8y, + 6ys = 55 (3-3)
Y1, Y2,¥3 20

I BB R (v5,v5,95) = (5.78, 3.98, 0); T kIEMR M AR KA RN 2* =
26.51 JG.

—HNFRFERR TENEZBER T —PEUVHERE NN S, AT EHE
MBS A A BT (BB TRy, Al S AT LA S b SRR MR H 4 A A BT 7 oK A &
YIRMEARUEFRE, BN DOEEE SR FEREAECRIE R . ¥ ENS T, ERKA
CUARIEAR S TLSE, M MFFES MBI EFRZNREARERZINM T HE2W
AP RE R R E N RIS RT I — KRS . &%

xy = FRARAK L EWEFRRIEN
zy = MRLLER A EFEIEN

ZIEFGIBERIVEFRZT R, SRLAARGEH BN, B ERRECN
max z = 60x,+55z,

MRBF ARG RE, B2ZRBNZHEFRRAEN ERBEEELT. B2, JEFRRK
rigid s, FREHER (VN E) NEFFHEE BT RERR R IERFORITERL. B, P
MEFRZHOMEARESE . AT RRDEBFREIK, IR S 0E IR
X SR RA (GRIRN 92y + 42) AREBIEEKAIHA%, B

9xy + dxs € 3

FFRER, h T SR ERGFREMERE R, 0% BEFENNM S8 RA BA G
HAMKE, BP.
2z, + 8z, < 2.3

4.1'1 e 63’,‘2 < 2:5
HIEFEFEMAAETE, FRATAT LATE 2 &8 ) 5E 38 28 PRI R .
max z = 60x,+55z9

9z, + 4z £ 3
21, + 8xy £ 2.3

s.t. 2 (3-4)
4z, + 62 £ 2.5

Iy Ia 2 0

FIH Excel ALK f#, IS S wE 3-2 fiR. ATLAEW, PRMEFRZEREBILEN 250
0.2313 1 0.2297 jC, XML HEWRA R 26.51 Jt.
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Xf /D E R SRR Y (3-3) FIZ B EFZE MR (3-4) AR H, WH
Z I AFCE R LT B ARt B ATt Bl — 20 Dk %o i ) e v R R AR Y

lid EAPAG A A S, N REACE R R, LR B AN 2
) A — W A ST i B R PRI Y . RZIFER . ATV e — A — ) T U5 AR R O Jt )
8 (Primary Problem, fi#id P):

max z = C1T1 + T2+ -+ Ty
1 anzy + Ty + -+ @, <
a9 Ty + ATy + +++ + Aon Ty < by
s.t. ¢

Gm1%1 + Cna®a + ¢ 0+ Cn®n < by

L Iy, Tg,--- !xn20
M2, HAHERBE (Dual Problem, fajiidh D) A

min w = by + bays + - + by

| anyy +anya + -+ GmiYm 2 €

2y + @uYs + -+ ApalYm 2 C2

8.5 4
QY1 + Q2pY2 + -+ + QpnlYm 2 Cn

[ Y Y2 Yy 20
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o J5 I L) A5 24 RO I i) B £ — A PSR AR ik
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o UL AR A A 18 R AN TRE T, R i) B Y SRR Iy [ A KT AT
Gy S AR B I Aok s, bk S ) KU 408 ) 43 5 o

maxz =CX minw =Yb
(P) " AX <b (D) . YA>C
s:t. s.t.
X =0 Y =20

o, JRp @ X h—ANg s, X Epsig Y o —AMT .

A _E T g X E 0 1) R, AR e AR — AR 2R R R ) A, LSO ) R — A
FRAER i s A — 25 P 1) . B4, SRR A R4 A A A K TR, ] 5 H 3
X N (1 %418 ) GG 2

R R A A R A 1 L R R 1) 7 -

max z = ZCJ'“'""J‘
i=1
Zaijmj:bia =120 ,m (3*5}
s.t. ¢ =1

2;20,j=1,2,-,n
S XL REAF AN AT XL R X EIRL AR ] & 0] 770

n
max z = E CiTy
=1

T
Zafja:jébi, i=1,2,--,m =4 (3.6)
S . W
—Zaijmjg—b,;, 1i=1,2,---,m =y
\xj;[}!j:]-!zt”'!n’

5 y.,’- RN (3-6) M—HLAWRMXEE, o RN TR _HARN: XH i =
1,2,

}»Uf,ﬁ E, #RIEER (3-6) &—AMhrnk B v URAC E R ), FATnT LLEAERS
8 TR U

min w = Zb,yt + Z —biy!)

i=1

m
{ Zau.}r +Z ijyz > t1'J': ?"' 1 2

y:,yf 20, t1=1,2,:
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min w = Z bi(y. — v

m

Za‘lj U; i B j:152:"'rn

y,-,y, =20, 2=1,2,--+,m
Byi=w -y, vy =0, HEATR, y AZIESERRE, B “Bd” S4. %
yi AR LBk ) R, 6 A 30 ) () 5 1) R, R

m
min w = 2 by
=1

Sagyiz e, j=12+,n
s.t. :
y; BH, i=1,2,---,m

5l FR R, T LS T (T et BRI B I A 0 i el R R BT R
Bl 3-3 (RHMBEIRE) 55 HH T il A X )

8.t

max z = 5x,+6xs
3x1—2x0,=7
31+ T2<8
S5x1+6x = 30

T2 =20

B FE, 5L AR 3 MR AT A TS TR, BERATA
YIR KA AT RS, W

max z = bz +6x

31—222,<7 <«
—3a+ 2z, =7 -:=y1
st.¢ 3+ <8 &
51— 622 < —30< y5

r1.x0 20

W HEANAH A AR RE D R i vy yo B gy, BATAT LU R I T
AHER RS IR 5 )
min w = Ty; — Ty} + 8y2 — 30y,
3yl =3y +3y2 — 5y =5
sty —2u1 +29 + y—6y; =6
Y1, 41 y2,y5 2 0
BB HEERES, 2=y — s v = —ypr W RRXHEFEE N



min w = Ty; + 8yz + 30y,
3y1+3 y2+5 ys =5

st.q —2y+ Y246 Y326
i B,y >0,y3<0

MEE Lkl 7

« XHERE y NN THERAR 32, — 22,=7, EAEAH, £ HHER;

« WHRARR y3 MNT > BAR 5a,+6x, > 30 GRLIHT [ 55457 7 VRN B R 2 MR
RIMARTT AR, B ys < 0.

JE i R A i) L ) A0S ISR AR AT LA S5 0 3R 3-3, A JE T A0 2K FR AT LA 3%
5 AR AT 2 R [ RUE O 4 % )

¥ 3-3
JE ] xR o 168 e R C Rl D
H A5 max 2 H A5 % min w
n A 2
- 20 20 | ¥
<0 <0 | %
PRI = f
4y mA m
S 20 '3
® | = <0 it
B | = AR
AR 0 H b ey 28 ik 1) R 3L
H i e B2 i ) R AL LIRS AF A i I

Bl 3-4 (FHBEIEE) THEES T RLAE R B ] B 5 ]

min w = 2x) + 3z2 — bz + 24
T+ 22 —3 23+ 325 &y
<. 2z1+ 2x3— x34<4d &y
Tot+ Tat+ T4=6 <<y3

71 €0, 2,23 20,24 THK

B BT =ANARFMFHEZER DTN y1r yor yso HFR 3-3 5 EERIX
AR NESE AR, AT DAEHES b 1 xR



max z = 5y, + 4ys + 613
[ ntr 2 22

v+ y3< 3
st. ¢ =3yi+ 2+ y3< =5
Y- Yot yz=1

y1 20, y2 <0, y3 BAK
3.2 HBEIRAYEAKRIER

@ 3-1 Ffs] 3-2 U, ATAHLRME RN 1) A0 S bR R B R i e R A S A A R B
EAHAE . AT BT 2R PR 158 i) A A B AR S SR ) PR o S v SR e R gt oy
(3-1) B HAHE S (3-2).

LM RIRERY (3-1) FIFRHERI N T .

max z = 80z, + 100z,

[ 8z, + 42y + 23 = 360
4z + dxy + 14 = 200
s.t. ¢ 3z + 10zs + x5 = 250
4y + 629 + 6 = 200

Ty, T2, Tg 2 0

FOXF R A R B R R
K, WAL (27, 23, 23, 23, 25, 25) = (42.5, 5, 0, 5,72.5,0), A ML B x5
i z* = 3900.
FA 175 18 I £ 1) -
min w = 360y, + 200y, + 250y; + 200y,
8y, + 4y, + 3yz +4ya 2> 80
s.t. 4y, + by, + 10y3 + 6y, = 100
Y1,Y2,Y3, Y1 = 0
N T R AR AR, Pa iRt ys. ve MA TR yov ys, AEEESE R
min w = 360’9’1 + 2003}2 + 250]‘,!3 + 200:!}4 -} My? + ﬂiryg
8y, + 4y, + 3ys +4ya —ys +yr =80
s.t. § 4y, + 5y, + 10ys + 6ys — y6 + ys = 100
Y, Y2, ,Ys 20
JL0F () A T R SRR A

Rt Xt 8 @ AR N (v3, 95,93, v1,v5,v6) = (2.5, 0, 0,15,0,0), XM H
FREREUE w* = 3900,
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0 T3 360 8 4 1 0 0 0 90
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30 100 0 0 0
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100 T2 25 0.3 1 V] 0 0.1 1} 83.33
0 26 50 [2.2] 0 0 0 ~0.6 1 22.73
50 0 0 0 —10 0
0 T3 105.4545 0 0 1 0 [1.4545) —3.0909 72.5
0 x4 18.1818 0 0 0 1 0.1818 —1.1364 100
100 T2 18.1818 0 1 0 0 0.1818 —0.1364 100
80 T 22.7273 1 0 0 0 —0.2727  0.4545
0 0 0 0 3.6364 —22.7273
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0 T4 ) 0 0 —0.125 1 0 —0.75
100 T2 5 0 1 —0.125 0 0 0.25
80 ) 42.5 1 0 0.1875 0 0 —0.125
0 0 —-2.5 0 0 —15
& 3-5
= 360 200 250 200 0 0 M M
CpH b n Yo Y3 Ya Ys Yo Y7 ys 0;
M yr 80 8 4 3 4 -1 0 1 0 80/3
M ys 100 4 5 [10] 6 0 -1 0 10
360—12M 200—9M 250—-13M 200-10M M M 0
My 50 | (6.8 2.5 0 2.2 e 0.3 1 —0.3 |7.353
250 y3 10 0.4 0.5 1 0.6 0 —0.1 0 0.1 25
260—6.8M T5—2.5M 0 50—2.2M M 25-03M 0 13M-=-25
360 yy 7.353] 1.000 0.368 0.000 0.324 -0.147 0.044  0.147 —0.044 |22.727
250 ya 7.058{ 0.000 0.353 1.000 [0.471] 0.059 —-0.118 —0.059 0.118 |15.000
0 —20.588 0 —34.118 38.235 13.529
360y 2.5 1 0.125 —0.6875 0 —0.1875 0.125
200 ya 15 0 0.75 2.125 1 0.125 —0.25
0 5 72.5 0 42.5 ]
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WERR: (R X RIS AT RTAT AR T LA L SR A

AX <b
=Y REGEM—AAE0E, ¥ Y AR EX, 53]
YAX <Yb
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it B AR .
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<HY,X=0, YX,=0; WHYb=YAX =CX, tiEH 3-3 75 X, Y 43
& (P) M1 (D) M.
o 5 X, Y 45 S5 ) SRR 06 R (G AR, e S B 3-4 AT

CX=YAX=Yb



& EHF(F5R)

Bk, %86 YX,=0, ¥, X =0.
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(3) ARSI RETRE. BTIE%RE DA fE K —H#ed 7% K FI1EE
WILE, BT RANEEES M EHAEIT 20 /. FTUME T, T, Ts, Ty HIF=RFIE R
J720 Wi, fFSEpRINEEIER

i=1

n m
E T < ai, E 2y < by
i=1

A AENA R P R I — AR’ oy, oy MM T— D RBWREER, 8300
EHOIESAC. (20— z,) REGNEBHNEREZR, z; FMNEN cu =0,

(4) Kz 4 i 8P R A7 b 5 850 R 5 b 23 0 E R, B DA R FPEZE S5Ok 77
SR PECE Ln 20 B, BI=ANTREREER RN 27, 24, 29 W, HHEIYA 20 W
VAR SRR RSO 23, 26, 25, 26 M, FEEHYN 20 M, FIESEE o A
it

TS T RSk e S E S — P P RS R AENR (IR 4-35), BHTXE
—ANFERP RS A, BT AR AR R ARk SK AR .
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#F* 4-35
7= e 7t
A Az As T T Ts Ts B B Bs By
Ay 0 1 3 2 1 4 3 3 11 3 10 27
Az 1 0 M 3 5 M 2 1 9 2 8 24
As 3 M 0 1 M 2 3 7 4 10 5 29
Ty 2 3 1 0 1 3 2 2 8 4 6 20
T, 1 5 M 1 0 1 1 4 5 2 7 20
Ts 4 M 2 3 1 0 ;. 1 8 2 4 20
T4 3 2 3 2 1 2 0 | M 2 6 20
By 3 1 7 2 4 1 1 0 1 4 2 20
B: 11 9 4 8 5 8 M 1 0 2 1 20
Bs 3 2 10 4 2 2 2 4 2 0 3 20
By 10 8 5 6 7 4 6 2 1 3 0 20
il | 20 20 20 20 20 20 20 23 26 25 26

JAZ EAR MRS B NZ 9 68, BUARInR 4-36 fix. (BEELN 0)

* 4-36

Ay Az As iE T T T B B, Bs By
Ay 20 7
Az 13 6 5
A 20 9
T 20
T 20
T3 11 9
Ty 20

By 14 (]
By 20
By 20

4.5 NG EITENEE

4.5.1 [ZFZ)

BT EZRAMEAMENHR T, R EELERH IO MR8 L. FrUER
PRSP ) AR, ARS8 RUAT REFE IR B e 1Rl ) 1) FLA D4y 3 i ) L ) B A
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Bl 4-5 HAUE AR AMANMNELWT A, B, C. D. E. F [ 5EEMLR D5
BT . CMEFMERNE R, &R RERHPENE 4-37. BUE S KA
FIRS R, SR A TR R AL 4-38.

# 4-37
fligk e Rl 2 kT RERATHESL
1 E D 3
2 B 8 2
3 A F 1
4 D B 1
#* 4-38
&4 ad.
A B 8] D E F
A 0 1 2 14 7 7
B 1 0 3 13 8 8
G 2 3 0 15 5 5
D 14 13 15 0 17 20
E 7 8 5 17 0 3
F 7 8 5 20 3 0

MR RS EN TR M (57 1 R, WRZALE AR B NE &2 D&M, AR
i A T AL 328 B oK ?

O /NES TR Lo 3 B s b1

(1) HWHRMBFEOREMRE. Pl 1, €0 E 3% 1 R, E— D il 17
R, 7€ D 8@t 1 R, Bil 19 K. 8K 3 i, #OzMLMEMAT 57 4. FHEMLH
P RAUL R 4-39. LA E BT A R 5 91 4.

+* 4-39
fii 2k et R H R R B 0 B KA it FBER |7 AL L
1 1 17 1 19 3 57
2 1 3 1 5 2 10
3 1 7 1 9 1 9
4 1 13 1 15 1 15

(2) -y 1] 8 B e i s R 8. 4 N R BAMYECE T 23, w0 D, 4
KENEL 3 4, Tk 1 4, MAHLEEDRELEDTFRRE, #luisn B, & ORR R AT
HEWvHEE 4-40.
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< 4-40
s (¥ Epe fRAK AREEL
A 0 1 ~1
B 1 2 -1
(), 2 0 2
D 3 1 2
E 0 3 -3
F 1 0 1

Ja A 7 i L B b

P WA 4-41.

* 4-41

IVAS ) R Y S O e b . RIS S LU R s H i, L7 4

o

BRERMA

c
D
F

TR B

S IE A B I R A Y 25 M 1 27 [l A AR R B, LR 4-42.

£ 4-42
Ak A B E
C 2 3 £5)
D 14 13 17
ja 7 8 3
2 EVENvidsk il 2 A B L TR B 7 L3R 4-43.
= 4-43
HE A E HRAELHMH
C 1 1 2
D 1 2
F ¥ 1
BERE AT 1 3
% 4-43 Fis D RS ECN 2 x 1413 x1+5x14+17Tx1+3x1 =40 (%),

IXPEEAE RYES . ST, AR EPNALS 131 &M,
4.5.2 TEN#E

o T ARBLZ S o), oT BRSNSk %, PRI 4 A LINGO fpK

filt 1 Y ) j &0 o



Bl 4-6 fEH LINGO #AMFH5 6 =i 8 Mg /N gk Fl iz ia) . =89 friz
ik 4-44 Fros.

& 4-44
el " FehE
B, Bs Bs By Bs Bg By Bsg
Ay 6 2 6 7 4 2 5 9 60
Az 4 9 5 3 8 5 8 2 b
Az 5 2 1 9 7 4 3 3 51
Ay 7 6 7 3 9 2 T 1 43
As 2 3 9 5 7 2 6 5 41
Ag 5 5 2 2 8 1 4 3 52
it 35 37 22 32 41 32 43 38
£/ LINGO #%f, gmiIfEFamT:
model:
164 8 A 3E i E] AL
sets:
warehouses/whl..wh6/: capacity;
vendors/v1l..v8/: demand;
links(warehouses,vendors): cost, volume;
endsets
VEARE
min=@sum(links: cost*volume);
\ERAK;
@for (vendors(J):
@sum(warehouses(I): volume(I,J))=demand(J));
I EENR;
@for (warehouses(I):

@sum(vendors (J) : volume(I,J))<=capacity(I));

13X B8

data:
capacity=60 55 51 43 41 52;
demand=35 37 22 32 41 32 43 38;
cost=6 26 74295



49538582
52197433
76739271
239572668
5522814 3;
enddata
end

H LINGO SRfgp&5 RILE W -

e’ -..Z.. S, TS L e gty W TG L A s L S M T A B oA s S XA D i T e I
Objectave value. E
Infeasibilities. 0. 000000 Y
Total solver iterations 17
Elspred nmtine zeconds: 0.05
Hodel Class: 164
Total varisbles: 48
Wonlinsar varisbles 3
Integer variables (1]

Totel constraints 1§
Nonlinear constraints [1}
Totel nonzeros 144
Honlinear nonzeros: 0
Variable Value Reduced Cost
CAPACITY( WHI1) 60. 00000 0, 000000
CAPACITY( WH2) B5. 00000 0. 000000
_ CAPACTTY( WH3) 51. 00000 0.000000
CAPACITY( VHY) 43.00000 0.000000
CAPACITY( WHS) 41, 00000 0. 000000
CAPACITY( WHS) 52.00000 0. 000000
DERAND( 1) 35.00000 0. 000000
DEMAND( ¥2) 7. 00000 0.060000
DEMAMD( ¥3) 22,00000 0. 000000
DEMARD ( W4) 32.00000 0.000000
DENARD( ¥5) 41,0000 0. 000008 SRR -
e = am e —— .
BANE R 664, IRALMEANE 4-45 F7R.
% 4-45
By Ba By By Bs Bg B Bs [ 1
Ay 0 19 0 0 41 0 0 0 GO
Az 0 0 0 32 0 0 0 1 55
Az 0 12 22 0 0 0 17 0 al
Ay 0 0 0 0 0 6 0 37 43
As 35 6 0 0 0 0 0 0 41
As 0 0 0 0 0 26 26 0 52
fiht 35 37 22 32 41 32 43 38
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4.1 FWr&k 4-46 BFE 4-47 LA HAEE T EEER1ELH
& ALk i BIaR R 4

% 4-46
T I pa—
2 3 4
1 15 15
2 15 10 25
3 5
O 15 15 10
& 4-47
“ non (Rl
1 2 3 4 5
1 150 250 400
2 200 300 500
3 250 50 300
4 90 210 300
5 80 20 100
it 240 410 550 330 70

4.2 FINTFFIBHE R EM, U0 .

(1) AEEHEES, RS H—AE (m+n+ 1) MEEN {2y}, Bl
Sy = an Y wiy = by WA LU — MBI (AR
=1 =1

(2) & ARSI b h f2 SR iz i ) 110 B 6 TS ¥k

(3) Rz BN R MR —4T (B3 TTESIINE—DHE k, AR
B REA RN

(4) &%) SRR R AT ER LN k(k > 0), BILIRIET REARE
Bk

4.3 JHE EARERRAE /R (Vogel) 3k 4-48 FiZE 4-49 rhahy i3z i il 81 ) 0
PRl (R ET M AEREKIERD.
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F 4-48
. s = e — Tl
i 4 5] ] 3’4
1 10 20 5 9 10 5
2 2 10 80 30 6 1§
3 1 20 10 4 2
4 8 6 7 5 9
# A 4 1 2 4
* 4-49
[ " — 2 Tl
i b A T 1% )
1 10 18 29 13 22 100
2 13 M 21 14 16 120
3 0 6 11 3 M 140
1 9 11 23 18 19 80
5 24 28 36 30 34 60
T 100 120 100 60 80

4.4 CRESHNERTR . PAUENRBIRIURIE TR NAE 4-50 FE 4-51,

W[5 ) i

# 4-50 FEHIEHREBENBEAE

P b B =
B, By Bs By
Ay 5 10 15
Az 0 10 15 25
As 5 5
R 5 15 0 15 10
F* 4-51 B{OEME
- # b
By By Bs By
A 10 1 20 11
As 12 § 9 20
Ag 2 14 16 18

(1) M Ay = By WHRLHEN cpo TR ATERARN, LIRS I BN KA
(2) Ay — By [INALIEN coq RPN, LS L RANIIZ T . BREK 4-50 PR
Ab, Z0 R HAD A



4.5 FARAEIIMRME A\ B, C. D UFMEIRE:, $#ESHHN: A—1500
#, B——2000 £, C——3000 &, D——3500 &. H=/H gt _FiRHss R, &
BTN R AR . T——2500 %, T——2500 £, IMI——5000 &. X5 i EL:
B, BMAEEERAR, WeHEHEORE /) AR, ERLE 4-52. EHZ
23 A E — AN TR A R e K P R T

4.6 H, &, WEAT ST RS 5 : 320 J7ng, 250 J7mfi, 350 7, M A,
B PIRCKE i ae i N CABER E N Rk A——400 J70E, B——450 . ff
W E &S RALEN (JTo0/ ) IE 4-53. T H AT, L0950 FaikE, T
LR AT/ 0~30 JTM, 3T ERE N AL, AN RAR DT 270 N, iR
SRR R B 43 R 5 A BB B B AR AR IE &

% 4-52
A B % D
10 5 6 7
il 8 2 7 6
3 4 8
¥ 4-53
i s ]
A 15 18 22
B 21 25 16

4.7 FUEMTRE SR EN L FEREE = FERSRE=FMEH SHAMARE
Tede. CANZ) K=EFAEM KRB RN KGR E R RAME 4-54 FR.

< 4-54
- IEF A= Al I A= 7=t [ g T A= i
A 5E R 5 B0 8 A 5E R A BT B BA /)37t
2 3 500
4 2 600
1 3 550

CEMPE A=, HEERBRALEFE AN &N 70 JTit. iR E e

B EAAIDE, AR — R AR 9k 40 570, T AN, &%) O TH
Wi Tihe, Miz) A RAEE=FEARTRE FEE R &R . W% R 2R
FIRCH A i, L B R TERIOM R T, B4 9 FAINAR AR K h g b ?



21 B HrAL %

Lt RIE SRR PR B I N, EAERTTHNAZ: —RARLHEZ BRI
feia) 8, T REAREME TR, RAFARGRELZREE. HIFRIED T #k
A, WA AR [, E ARt S AR T R T
FUEED RS R H AR E AR, HWRE TN

H AR A XS MBCEEA R hR H 2 H AT (A.Charnes) FEH (WW.
Cooper) £ 1961 E 1 UHRH. 1965 EHFlE-L (Yuji L)) EAEZE HbRiE 82T &
KEMRPEZMN, SIATHRTEBBRERTFRINNARSEHME, &P THEM
RIMERY . fGok, #HHEERE (U.Jaashelainen) F1ZE (Sang Lee) otk TRk, iEJLE
XA F LR ATUNBERCERMIB R I e, FCPpridzi e
PRALRIS R H ARk .

5.1 BHFR#MXaEFER

J3 T BB H AR 2 e R A A e B Tk ERODR, SRl BT RS 4 H
PRALR f A A B AR
Bl 5-1 HEL) AL T PR, DA REAE A 5-1. WSARFI BRI A T

& 5-1

I I #if
5K kg 2 11
WA S /DN 1 2 10
Fli/ o/ 8 10

BB XKML H BRI, H 2y, 2 BRI T P2, 3
LA RIREARL 2R

max z = 8z + 10z,

2z + x5 £ 11
T+ 22, <10
Ty lig 20



f BFEGH)

H g R GRARETRA: 2] =4, 25=3, 2"=62 (JB).

HsfR L) EE Ry, BEXETIH%— 25 b &,

(D WFEHHEL, =6 1 WBEESE TRASERA, WBE7HN 1 - REARKTFr
i 1.

(2) RO Y R, o P A SR, e A R R 8

(3) NMRWTRER TR &SR, (EATFEMIE.

(4) AT RERL BB T RIFNE AR 56 JC.

IXPEAER BT ShR SRy, (0% H AR inl 8. H AR 7 72 R i 28 g S5 i) R A1)
h2—. FIgIN S8 bR ECAR AT RS .

1. E. fARETE dt.d

B 20 2o TP, BAN SIEEMERR d ORI H R B
%A d- R PR S AR . BRI AR F A (RN Sk ik
S H R, BHEH dF - d- = 0.

2. @ITLRFNBERRLIR

0t Jof 240 SR F 0 20 T A2 P A5 X RN S5 s s e P 1) 8 100 T 5 4 SR %
1, ANBEH L XS LY RAAF IR R A v AT, BTCAEATRAELR . HARZIAR B AR RIS
I, WO HA 56 TG R SR A B AR . 7EIA B0 H bR RVER A IES S fh 2, PRt
(EIX LGP N IE s iz, SRR, LRI B H bR, E45 5 Hbx
(AN IE s B fi 2 28 4k ) o] 2 4 hy F AR, -t vl AR A8 ) A 1) 5 o4 4 0o 2 SRR 3 H
PREIHT. s ) 5-1 1) HARPAEL 2= By +10a, W 284N HARLY R 82141022 +dy —df = 56.
RS 22142, < 11 AT HAFLAK 22, +a0 +dy —df =11,

3. MERATF (MEZFR) SWAK

AN R AR T B AR (HRSEE ORI B L F AR, AT KR SR
SR FRE AR HARR TUER T Py, RALH BARR PIRER T Py, -, 3F
MGE Pi>Piyy, k=12, -+, Ko 3R Py W Py AERKIMLER. BIELRIE P, ZH
PREGSCHL, XTI AH IR H bR T P, R H RS Py % HARKER] %8R L
SRR, A BA RO R 7 B P A H AR 250, X m] 23 5T B0 R AR
5w, ARGy PR ARG DL SE -

4. BFRAXIHY BAREREL

HAREURI AR R (HENIRREO 24248 HARZRAIE 0 22 2 B AN A1 D g 2
SR T RAARBON MG . 28— BARMEH0E J5, DS 0 BEROZ 0T REL /M 25 H brfeL.
BAL i H AR LRI H AR BUURE . minz = f(dY, d7). HIEATE A =Fh.

(1) BERIBAFES HAME, BIE. FuWZEZ2 RSl e/, X

min z = f(dt+d")



B5¥ KR ARALR &

(2) BERAGE H bR, B ARVFEA R B ARG, 82 1 i 25 28 it SR 0] GE ML /.
JX
min z = f(d")

(3) Bsfid H bR, BB RARR, (L6200 ffh 22 A LSS s, X
min z = f(d7)

A FLA EBRRLR ) B, )RR el S O BRI T 4% H AR SR R RS H
bred s, LAFRIGT .

Bl 5-2 ] 5-1 P E SRR 52 7 i BRI R Bt b2 R oL I 7
BAME TR 1, HIRERSFIH R &E RGN, RS FIGERESANT 56

Joo RRHETT R

R HREF TR, AR TIXEAERE Py Py Py RAERF . X i 8 e 8
R

min z = Pyd{ +P (d5 +d3) + Psd;

(251 + 22 <11
z1— Tp+di—df=0

{ x4 220+d; —df =10
8x; + 10x2 + d; — dj = 56
21, %0, d5 4] 2 0,i=1,2,8

\

BRI i — A B A

L K
min z ZP;Z (wipdy +widf) (5-1)
=1 k=1
g n
chi-rj +di —df =grk=1, ---» K (5-2)
=1
mn :. 3
A Zaijl'j$(=,2)b,,i=l,~-,m (} )
»fj;[],jzl._"-,ﬂ (5-4)
| dr.dt >0k=1,--- K

A wip, wif, AR
A F AR A AR, TR E FPRE. ROESESL. BUREGE, e
(1 AP FOBORIE, W LA HOFE ke T hdt.

5.2 BRI RYEREE
X LA A YA R LML ), T AR o ST



S TPHEEALRANE -2 BA, Eisd
WM. AT ARFMAAERSEEMRIER. &
1 o il 2 e LR AT T = M OAB. #H
WARK, %4 d7, df =0, EHNPESZ, R
JREXHELEH L d7, dF, Wk 5-1 fiw. X%
W EARARATLAYE d7, dF FiR i irR. TR
i B ARk EP AR e B ok A R . BB EA
Py R TR EARESEI, €8RS ER
SKEL min df, AEFAETIL, ATRAER df = 0. X
B 21, 2o REEAE=HIY OBC Wil FAH S HY,
HEEERA P WEHETHEFNEE. EHF
BB BRI min(d +dy), M di, dy =00, 2. oo WELE ED FHUE. B5%
BEA P RERTH BARMSEIL, 7€ HARRE P E R min dy . B 5-1 AT L)y
ALME dy =0, XBAE 2y oo BETEESE/NBLEB GD I, 3k 1% B AR R 16 851 R
AR G MAHRR (2, 4), D BIARFRE (10/3, 10/3), G, D M2 iE4] & #21% H x
FHK] i) 1

TR B ARAER ) R AR, A LR AR B R R R R . 7R A f BB B JE IR T
R df =0, d7 +d; =0, d3 =0, Hifi z* = 0. EAEKZE B IFEWmL, SHMN
SEEEARAGABINGE, HORE B AR ) 0 0I5 A0 A R o b R A

B 5-3 FEERMHLHEER OB AR B, ARG BN &R 1
/N, BERCEEEREERITTS) 40 ANt TS AR A MRS RE 24 &, HETIHK
A 80 ju; REHMHMHER 30 &, BEWIRA 40 Jo. %/ IR R BT 4=
X, HHWR:

B—EH: TR HBERCLAFRIIFE 40 AN

WS RVPEERCLINBE, (BB (a A R BT 10 N

BEESR: FERC B RS2 T 2. R LR, B
RECH 2.

PR LIX 1) Y E AR LRI, FE R G R
L AALAY = .

MRz, a AR AR AR

XA E AR

minz = Pydy + Pody + P3(2d; +dj)

s

T+ +dy —dif =40
$1+z2+d;—d§"=50

{ xy+d; —df =24
To+dy —df =30
T1,&2,d; ,df 20,i=1,--- ,4

\

Bk, WA 5-2.




#5% £MB FRHLR] @

ME 5-2 hEF|, EHERE P P WEEERE, o o WIEIEEN ABCD.
X% Py B EFRERASCH min 2d;: XW 21, 2, EERAS ABEF; 1% min d;,
oy~ zo BUEVEEA CDGH. R HE EAK, RAEHERAEN H 5 E 2, HEW—
RALE (2dy +dy) SEHB/ME. H SRR (20, 30), R d; =4.d7 =0, i
(2d5 +d7) =8, E sliAbih (24, 26), TEiZslb d; =0,d; =4, H (2d5 +dy) = 4.

B SRR . BILARRRA (24, 26), BTLLiZ) A NEERCEAHMN 24 &, BA
Bl 26 G. SbEERIBRRME N 27=24, 25=26, d;"=0,d]"=10,d; =d}"=0,d; =
di*=0,d;*=4,d}*=0.

5.3 BRMLIeYRERE

AR i MO R 4 5 R P IR A e R S5 W T K B B AR R, By LAl
A dokig. HEHE B RRRIOECARR 2, fRRVTRAUE:

(1) [ H brsiRl e B 6 B bR ek SR he, BT ¢; - 2,20, (G =1,2,---,n)
- I ARHEN .
(2) FEEEEAR R PRI E P &A ARSFERBER T, B

Cj_zjzzakjpk j=1f27"'ﬂ'= kzlage'”s}{

E Pr>Po>.. >Po NSRRI EAKE: REREMIE. AEkiET P AR oy
MIE. e #F oy =0, XIRREMIE. fUBRET P, MR oy WIE. f, FHEW
LA HE

i E bR ERRI ] R () PR AR T B o AP IR

(1) BIAERLaiLR, EXRPHRREITHRAEE TR NI K 17, & k=1,
Bt AR e PR FAT R 8 1 AT TG L

(2) BB ZATHREGHENE, HXNFIME k-1 THREEE. H4 AEEaLsh
BNE RN ER N, ¥ (3). HEAE WE (5).

(3) Hefe/ s AR R ot s 4t L A e, A CE R AR A B AR R ) di /D EE (R, SR
BA BRI 2R A th AR i .

(4) Hpaipiidt T A, BRI ER, RE (2).

(5) X k=K, WHER. RPN HEEHE. TUE k=k+1, RMEFH (2).

5l 5-4 RFPRATGIER RG] 2.

¥l 2 IBCEABERIAL g PRHERY

minz = Pyd{ + Py(d; +d3) + Psd;

( 21+ 1o+ x4 =l
Iy — &2 +di~—-d~;=0
{2+ 2z +dy; —dy =10
81 + 10z, +d; —di =56
Ty, Ty, x3,d;,df >0,i=1,2,3

\



G EFTEH)

O Wz, dy» dy, dy AVIGIEAESR, FIRIAGHAIER, WK 5-2.
@ W k=1, 8 P THREE, BEZAT LR, i (5.

% 5-2
Cj P, P Py P
Cp | XB b xy T2 s | dy ar || i dif | di di
Ta 11 2 1 1 11/1
dy 0 1 —1] 1 -1
pld; |10 1] 2 P 10/2
Py dy 56 8 10 1 -1 56/10
P 1
ej—zj Ps —1 -2 2
Py -8 —10 1

@ K k=1<K=3, Bk=k+1=2, REZF (2).

@ k=2 i, & P ITFHRBEE —1. —2; B min(—-1,-2) =—2. EXMNAEE
a9 HRANAEEL, FEA (3).

® fEX 5-2 it E/pH{E

6 = min(11/1, —,10/2,56/10) = 10/2

EXRMAARE dy A AR, A (4.
® MATHA IS, IR 5-3. FRMFE] (2).

% 5-3
¢ Py P, Ps Ps
Ces | Xp b o T2 Ts dy dy dy dy dy dy ¢
Ts 6 3/2 1 -1/2 | 1/2 4
- dy 5 3/2 1 -1 | 1/2 | -1/2 10/3
‘ T2 5 1/2 1 1/2 | —1/2 10
dy 6 3] -5 5 1 -1 | 6/3
P} 1
Cj — &5 Pg 1 1
Ps -3 5 -5 | 1

@ % 5-3 1 P, P ATRREANIE, Py ITHMAERRE, WA 2, 5 -3 F
Ak df S -5, B -5 Ll P AFRORIRECH 1, B df RIREN K P, — 5P > 0, #
B LA 240

1E%% 5-3 it SR/ oAl

§=wminl -2, 5 3 6y 6
- 3/2° 3/2'1/2°3) 3

HOX R dy PR, BA (D).



$5% B ARAY Q

© HATHAYIET, HHPAIER, WK 5-4.

#* 5-4
(&5 P; Pg Pg Py P
Cs | X» b ' T2 T d; df dy ds dy dy
Ty 3 1 2 -2 | =1/2| 1/2 6
dy 2 1 -1 3 -3 | =1/2| 172 4
T2 4 1 4/3 | —4/3| -1/6| 1/6 24
T 2 1 —5/3| 5/3 1/3 | —1/3
P 1
Cj — 25 P2 1 1
Ps 1

% 5-4 PRtk o =2, o3 =4 Bl 5-2 MRERERE. JLAS T 5-2 10 G o5, R
2 5-4 WK SHAT, RRAERAR &L dF MRS 0, R RGAES BB, 6% 54 L
AR df WA R, dy hiib AR, SR RIK 5-5. & 5-5 BEIW 27 = 10/3,

x5 =10/3, MMM TE 5-1 1 D 5, G. D WS ERYEA & #20 5-2 B3 S .

& 55
¢ P Pa P Py
= = = )
CB XB b I €I2 Ig dl d; dnz (f; da d':‘
Ts 1 1 -1 1 -1 1
dy 4 2 szff 6 =8 | =1 1
xa | 10/3 1 -1/3| 173 | 1/3 | -1/3
x| 10/3 | 1 2/3 | —-2/3| 1/3 | -1/8
P 1
C; — %5 P 1 1
Py 1

5.4 NBAZHIRITEN B
5.4.1 [

Bl 5-5 JEWFFUAT S FAES B A BALIR T AT 8 05 RIS, R UM S LU AR Sk 2
FrsE -

(1) A% S8 3000 J7C;

(2) RN, BRI NEAE I E S E AL

(3) I, I0 gL nl Geik FELA A B 20%, H BT

SEAh, T ARSI A BT AR T, T MR TP 10% 2Rk,
HRVEHCR T4 5-6 B, ST RN T — M a 7 £,



O BRI
w
= 5-6

%Y T CFTC/4E) AT A A HEIAE S A
I 10.0 100 120

I 7.5 120 150

il 5.0 150 150

&34 370 420

B W a2y xz HHFORIRTER I, T HAFAE) I HAHI T AR X% H AR
ERIILEHE T H

P—— N i 4 T S 3000 J7 7

Pr—— B (0 N BB 7 4 B E 19 B

Py—1I, T0 40T m] Gk S A AE 20% -
Se o BIERAL & B ARLI R .

L RFA R 3000 777G

10 (100 — 100x0.1+421) + 7.5 (120 — 21 + a2) + 5.0 (150 — &5 + x3) + di — df = 3000

1590 1) NBAS L 7 0 9 AL

W14 100(1—0.1)+2y +d; —di =120

0 %AE 120—z + z2 +dy —di =150

I %A  150—20 + 23 +dy — df =150

0. I THRIA R TIA ANEH 20% ,

I HH o +d —di =120 x 0.2
%A as+dy —df =150 x 0.2

EHAREAE: minz = Pud{ + P (d +d3 +df) + Ps(d5 +df +dg +dg)
2ot 5 513 T 5 B AR R

[ 2.5z, +2.52,+5.023+d] —df =450
T +d; —dj =30
- T+ T +d; —di=30
—  xp+  z3+d; —df=0
T +dy —di =24
Ta +d; —di =30
! Ty, T2, 23,d; ,df >0,(i=1,2,---,6)

KRB A R 45 R A UC RT3 5-7, fERPRIIH AR, 376065 BRI
i 0.



5% AMAAEAR @

% 5-7

A i % X fif 1
a HTHE T 809 N B 2
T2 WIEE T g0 A\ 30
T3 BRI AL 30
dy T %t BHi 45 R 165 (J776)
dy I e N AL 6
dy I 9 hdm A8 24
dy I Zd e A EL 0

5l 5-6  CLAENAT = AP PO AN M R R Rh 7
W 5-8. FKI

74 b 2 8] 1 P i AN A B
(IFERF IR IE 77 R HOIRF B LU BT B AR, HAE FAH R O 56 55 21 -

i 5-8

s i i .

, = By Ba By B, R
Ay 5 2 6 7 300
Aqg 3 5 4 6 200
A 1 5 2 3 400
B 200 100 450 250 900,/1000

P, By ST S ARUE AT, D620 4 T,
Py fls lfi] B1 SRAUER = R A DT 100;
WA AN T B 80% ;
T»tiﬁL.T%E’]H’Lﬁffﬁﬂﬁfl‘ ZWIIZ TR 10% ;
P,r,- R, RESE RS Ay H97E 5
Py ,n Bl ;Fﬂ Bj fl‘J‘rﬂLﬁr—E’rﬁﬂ
B .
d*mmMﬁLﬁ%o

B I ALK A NE I TRE 7R R 5.9, SKRHRNEYh 2 950 TC, T
IR 104 550 FPRAOBERAL o FRARIROBUR. BUSIh oy it & PHUIER: R

7 L
% 5-9
P i 0 A [
Bl BQ B'} 84
Ay 200 100 300
A, 0 200 200
Az 250 150 400
HE Ve 100 100
i 200 100 450 250 1000/1000




VAP
11+ x1p + @13 + 214 < 300
Ty + Tag + Tz + T2q < 200
Ty + Taz + T3 + T34 < 400
iR W

Z11 + Toy + T3 +di —di =200
Ty + Taz + Tz +dy —di =100
Tig + Tog + X3 + d3 — df = 450
Ty + Tog + T34 + dy —df =250

Az [ By 3407 SEADTF 100:
T3 +d5 —df =100
BB AL R A DT H A ZEER 80% -

Byt Boy =+ 31+ dg - dg' =200 x 0.8
Tyo + oo + T3z + d—; - d;- =100 x 0.8
T13 + Tag + T3z + dg — dy = 450x0.8
T4 + Tog4 + T34 + d(; = d;_ = 250 x 0.8
RIE 5 00 RIE T AN B f Nz B I T R 10% -
3 4

3 cijmis + dip — dif = 2950(1 + 10%)

1 j=1

(Rl B A 1) B, RA5EE SR 22 HEH Ay U WhiIZTE By:
Tog + dl_l a d?_l =0
43 By M By N EHF
200

(z11 + z21 + T31) — 150 (213 + To3 + 233) +dip —df; =0
JIsRBIE B : .
3N cyaiy + di — dify = 2950
i=1 j=1
H¥r ek Eh

min z = Pyd; + Pod; + P3(dg + dy +dg +dg ) + Pydiy + Psd, + Ps (dy; + df) + Prdfy

PR, BREINETR o, W& 5-10.
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# 5-10
_— o o i
B, B; Bs B,

Ay 100 200 300

As 90 110 200

As 100 250 50 400
M 10 90 100
At 200 100 450 250 1000/1000
BRIz K

C=3x90+4x100+ 2x100 4+ 4x110 4+ 2x250 + 7x200 + 3x50

= 3360 (J5)

5.4.2 TENRE

% H bR B v SR A SR i 20 5 A «

B2 MHW P (i=1,--k) ERFRE p;, LR FB{EEE KT F—
MR FIAE, B pr>pos>- - >pis

00 FIVFSEALR A SR Al e 2 K

Bl 5-7 T SEHUECR ) 5-5.

2. 4 P,=1000,P,=100,P;=1, W5k % H R L2 K

minz = 1000d] + 100 (dj + di +d) + 1(d5 +df +dg +dg)

(2.5, + 2.5z, + 5.0z3 + di — df =450
oy +dy —df =30

— z+axp+dy —dj =30
— xy+x3+dy —df =0
2 +dy —df =24
To+dg —df =30

Ty, T2, 23,d; ,df 20,(1=1,2,--- ,6)

FVESERVARAT A 13 S LA

r1=24,25=30, ;=30

A =165, d} *=0,d; *=6, dj *=0, d; * =24, df *=0, dj *=0,d} *=0



3 &R

5.1 HAVTREXERD BRI E PRk E, o 8 E e w2
(1) maxz=d +d* (2) maxz=d~ —d*

(3) minz=d™ +d" (4) minz=d~ —d*

5.2 435 B R RN A T2k AT B AR ) S8 £ 96 R A

(1) minz = P, (df +df) + Px(2d5 +d3)

z1 — 10z + di — df = 50

3zy + bxy +dy —dy =20

8z, + 6o + d; —di = 100
v B a5 dy =0, £=1, 2 '3

(2) min z = P, (df +dj) + Padf + Psdy + Py(d; + 1.5d})

(@) + 20 +d] —df =40
T+ 32 +d5 —di = 100

{ m+d; —di =30

zy+dy —df =15

| 21,@2,d; ,df 20,i=1,2,3,4

3) HliHZ=P1d—2|_+P1d2_+P2d1_

Ty + 220 +dy —df =10
10z; + 1225 +dy — di = 62.4
2z, + 29 < 8
Zy, Bo,d,d7 2 0,i=1,2

(4) min z = Pydy + Podi + P3 (5d; + 3dy ) + Pydf

(2 420 +d7 —df =80

Ty 422 +dy —di =90

$ zy+dy —dj =70

Ty +dy —df =45

| ®1,%2,d; ,df 20,i=1,2,3,4

5.3 IREAPH 2 T 2.10 45 H AR Bt RIAL R & TR0, #5700 R
I A v R B B AR R Bk -

P—— FEAME T R U

P B, 2, PI=FORE SR AC JEAARE LL i 5 S 77 25K




F5¥E KA R

Ps FE43 F I AN 05 1 S e 1

O FRESR, Mt H AR B AR

5.4 FHETRIE T —ERPE P E R E, CaEERIEEN A 20 Jioc. #&
PEHTHR A, B ABKE, SO0 4 B8 op . A SR MEBIREM 2 50
W (] (40 — 340 434d: B B s i (@ (50 — dwp) 2. ZMwEw T
15k H s

Py—— TR 4 B A 400 J3 7T,

Py——A SL{fmi i () AL 8 2B

Py——B BL{fy i S ) A 8 rdts

R

(1) #7 HARIRIEEL, IR s A%

(2) FHAMEAER BFRREGHT IR, % P WA P, P A Py, PR Py W
Bk ER IR AR RY R B AT AR

5.5  ERH RT3 2 = R AR 20 1 3 5 B 7T o 3K = A 5 0 P A DR A R LAV
AW 5-11,

% 5-11
& 4 FER A (ke) A (76 /kg)
I 1500 6
1 2000 4.5
m 1000 3

BZRPRR S SR AR (0. 3. W), R A EARIO TR FURHE R A L R, L

% 5-12. PRIEEFINGE: B0 A N 5 L ) SR A R AR, JLVOR SRR FRIK
ST RIARIOT G R Z DA 2000kg, RFY H B ARARI B Bt R

¥ 5-12
S 7 SLHIEEKR % {4/ (Jt/kg)
41 mA¥F10 12150 5.5
v m 2&>4 70 1 %7F 20 5.0
24 mF 50 1£F 10 4.8




HAPTER 6

£ &%

6.1 EBEMXCIRATIR Y

FERTTHN IR R AR o) P, A5 e AR AT il 2 2 Bl B, X R R v k)
HEAAR AR, BAESRR T, B R ) SR SR S T (RO .
Blln, PrREZIMEE. e TR ASESE 5 450, 5 UE AR
FER AT RERER, PIERK, T A ERCERNNE 2 HEl N EOE
el “EAEE” BATLLT . (HIXEFEEARITH, BB EAR LG RTITM, SR
AR, EA—E BN FE, 3REAREERN S, HLERITHR. BAOFRX
FE ] B $E MR (integer linear programming, ILP) ©, #¥0k i 12 ot JL
TR R R B RIS R — AN S

RN A R T AR BB BR AN (FES) B0, AR A A SR MR (pure
integer linear programming ) BG4 4= ¥ 54k 1 ML &I (all integer linear programming); 415
B0 A B BRI 4650, WIFR AR A ¥ B MK (mixed integer linear programming).
AR — FRE RIS TE 2 0-1 MR, EMZRIENRT 0 8% 1. AEEFIHBIK
FRUR 1) U2 — A~ 0-1 FU&) )

HRAE 05 5 0 Ao B0 T 23R 13 R AR AN i (e 2 4 S AR i«

Bl 6-1 KRR AAICIE R ZHF Y, AN, ER. AR R EE
PR 6-1 Fias. PR ST RICIE L 4, TTEIRERIE AR K?

# 6-1
" #E (m® /8D Fht (100kg/48) FlifE (100 JT/48)
] 5 2 20
& 4 5 10
FEiz PRl 24m® 1300kg

AETRNIBIXA I, 8 2y, 20 DHHR . ZHRBWIIFEEFE CHREB R Ak 5
B0 KRE—AS (D BEERYEIR ), e %R

© ik L, RO LA E RAEINY, BESERNHATIAT, SO S Y. T AR
GUEERE I 5 ea A d SRV o3 /61157



ELLE £ S &

max z = 20z, + 10z, @
5;1‘1 + 411’,‘2 -..<.,. 24 @
) 2:1?1 + 51‘-2 -.<.,_ 13 ©) (6-1)
xi, 22 20 @
| @z R ®

E RN AR 1) XA TR A E®. BAERMTEALEX—40, Bmtd~
K@ CLLEIRATRRIZFE O 1) 85 A 5 T ) REUAF S fR 2 AR ) 1), R 5 SR AG AR AR 0

1 =48,25 = 0,maxz =96

K zy RAGEHR AL, HEARER, FUAEEHOMER,

Mo, AR B AR BRI “Hig” B RIM & &0 ER L
fEWE? Wt (21=4.8, o =0) BN (2,=5, x5 =0), XFEMBA TH£HQ CTHBM
R, HEMEARTITHE: Wk (2,=4.8, 2, =0) LR 0.8, ZH (r,=4, x2 =0),
XYL S AR, AT, AR, B

Mz =4, xo=010N 2z =80,

B 2y =4, 2o=1 GXEITH) B, z=90.

Ao i vy LA R ok i . LI 6-1

JERE R AR AE C(4.8,0) HikE. EHmE
“LT ST AR ATAT SRR, T R B
Kl v S0 F T A7 A R K e ) T AT e e )
Homdh GBRFRHG SEE)  . B¥M (5.0) HAE
AT, 1 C SXAET RO BT L
Brp gk, RARHWRREW 2 B EL L0
JS Ak (R WTATSAN S 6D AT BE), HEIE
—IBEH “+” 5 B s (4,1) Mib. IXFE, z
&t 2 = 96 &% =z = 90, MM
ZAH

Az=96-90=6
LM PR, IR TR M Gl Frolim.
o BB RN S ORI R R S M AR e AR “ L3 AR IR dE B
VERR, BRI SR, (R AR R AR, EERAS R TAT .
R A 0 B0 HE R e M LR O RV AT 2 T T

6.2 DXERZE

TSRS EERAE RN, W SR TR A 00, W SEA S AR 0 7 il e 5 A8 AR ik i
P AT I B &, SARAE R 6-1 R AT AT “+ 7 S I0AUIEE, 2RUF LLBCEATIM B AReR



FAELOE k. X T/ ), ARREIR D, WT AR S Bt BRI, X
ANIERAATH, REABM. €6 6-1 %, ZRAH =z, M 2y HEMHO, z FTHEIMW
A 0v 1. 24 3. 435 4N BEMO, z, FrEelERE SR 0. 1. 233 4, B
FIE A (AERATITH) HUR 3x5=15 (4%, FFEFERLRMETT . X KA ) 8,
AT B ORI . PInAE AR TS 5 WHRIR I X2 E0RD b, ¥ n
AFSARIR n DANLFER, REMFEIRTTELA n! B, 2 n =10, ZXALELEE 300 77
M op =20, EANEEEE 200 = 2.4329 x 10", MR ——5, ®EASEEH KNI
WL, BIEJUTER TR, REE, XM, AR,

AT AFRAN A AR BRI 7k, AR AT B S —8, et HE e
¥R, DX EFMEE (branch and bound method) FERXHKTT P IH—A . 793 5E ik
A Tt S A R A R O R ) . 7E 20 42 60 SEARRI2E 2 « P (Land Doig)
Fik4 (Dakin) SASRH. T 1% 05220 BLET RV EAKAE, IUE CRAREEINRIR
W7k e BUERI A MR R L4k, W CPLEX A1 BARON SF#(R 4T3 305 ik
HEZEH) .

TR A5 3 k. WA BKUREEOR R A, 5 EAHN 2t A ) 8
B, MRS B ITh, HILRMEATFENE A ZREREM, B2 B sl HirE
B2 A it BvRsREUE 2° i ESR, 8ME 20 T A RAERETATARR) B ARek BUE R 2
2 HI—ANTFR 2o 3CEFEMREN B WRITHE BT R (FCh 30 W5k, B2
A 2 FEK 2z, BEORE) 2. DUR BRI

fil 6-2 Kfig A

max z = 40x; + 90,
9y + Txe < 56
Tz1 + 202, < 70
Ty1.x2 20

T, 2o B
MR EAHKIELRNHG, WBHENMLERLY B XO~X@ (WLE 6-2) , FEIE

(6-2)

©@® 60 6

z; =4.81, x5 =182, zo=2356
A E ARG AR ENO, H 2 = 356
R A B E AR 2 R, 2
€ 29 = Zo Tl @y = 0, 5 = 0 B, BARR B
A — AT, HAIRM 2 =0, £ 2°
HB—NTHR, efEz=0, BI 0 < 2z* <356,
e 4y SRR, AT AR
AL HIMREAT Y I, W0 @y, ZEVIRE B HORR
6 1 3 3 4 5 6 7 8 0 10w ‘Fa=481 ET x, XEEEGMAEAL

LA

I g 4,.’[’1 =5

9+ T2,=56




FHoE M K% 0
5

AL I o) FSL R A AN i) BB By N By (ERRSSZ), $R45301In T — /N4, ik 6-3
Biar. XA a8 A Tl A% EEEAAMNE B, M By, MItAE ik
Ko HEIEMM, Wk 6-2 Fix.

+* 6-2
il B ] Ba
23 =349 zo = 341
1 = 4.00 r = 5.00
zo = 2.10 z2 = 1.57

BREA B EHAE RSN K 2 > 2, #0% 2 808 349, W ADFFERMNE

¥ig, B3 2, HH
0< 2" <349

GREEXT M By 1 By TR, A 2y > 20, BUESE By AW MM 2. <2
o, AWM By WINKM 2o > 38, HMARE By. EE 63 P HEE 2>25 2 < 3
Z AP A Ak, PROEAT A R, MR REAY 4 RASILEE 6-4 P nT LS By RO
A2 A, 0 H bR EUE 25 = 340, "THUA 2, MEKRT 24 = 327. LA By 2
T, iR By ) zo = 341, FrLL 2° WIHEE 340 < 27 < 341 Za) 5 #H0%. T
By 7, 13018 By, BEAE¥E5#, H 25 = 308 < z3, B8 Bg W EFITHE. TRWTLUEE

i A BI\ il B,

N

0o 1 2 3 5 6 N

14 6-3

Za=g=g" =340

A By (% 2, = 4.00, 29 = 2.00 ML HEEL 1

fi#.

AN CA L 9 R e R T A5 P 4 SR S SR i
B CHEAAR) 1) B AR

PR AR ORI ) R e R AL s
FE () 2 K1 ) JER A 1l S8 B

(1) 8 B, AlAefS3LL Fifz—.

@ B & WAITHE, XN A BB TATAR, L.

@ B filcfifif, HA5amid A FBEEAE, B MBS A S, Wik,

@ B i, EAGANE A AN, CERERRIUEN 5.

(2) FIMEEEARRE A (—NEEOTITR, Wl 2; =0,5=1,--- ,n, K, KH
HEREAE, IfE 2. UL 2° Foni@ A A0 HbReR S, X

zL2Z" <z

e, 2z fz 0k 2* BTRARLES, WIkG EAED £,

(3) MATIEAR,

B B3, 1E B MR EE — A AT ERB AN R ;) HEHR b, L
[b; 1 Fa/hT by (KRR MBI LR




. BAYEIN)

z; < [bj] Fi T2 [bj] +1
RXBANLHEE, RS B, TERMA GRS B, fl Byo A% EHEEEANT

SRIGEIX A J 4k 1) o
B8 B
7=4.81 -
=182 20, B0l
=356
[
n<=4 n=5 1
[l B i B,
;=400 7=>5.00 z=0, =349
2=2.10 2=1.57
5 =349 %=341
<2 5=3
W By I B, 2=340, T=341
7=4.00 7=1.42
£=2.00 2,=3.00
;=340 =327
X
n<l =2
[FlEE B; FEE B, z=340=2z*
n=0.44 Faf
5=1.00 T
=308
X X
1 6-4

SES, LMGANE 4RI B — 2 SOhRWsRAERO SR, SR SRR L, #R IR H
PRERBE B R EAE AT LA 2. NERFEBERAM &3, K H iR EE R RK
HIENBM T I 2, HEATH 2=0.

Bb: WSS, KB BB AR AT 2 &, MBTRIXS (HIHT
x X)), MUEABHERT . HKT 2z, BAAFEREGRMN, WEEE PR, —HIE
JE1RE] 2* =z Juk, RRICEEMW 7,5 =1,-- ,n.

FH 43 3 5 Frg T il 2 S BOM R ) FEUR IR S MO R . " BT SRR, RO EAR
TE— B2 ATAT MR A H oh S SR B, THSTREEE ST 38R/ (R R HARR, ot 3
AR 2 B o

6.3 F|FmEfEE

4S5 PRI S0 LT AR W S SR AR B S M MR 0 Ry — R 3148
S 4 LR RS A

BT HRE I B s A% AR o, RREGK— 0, UV SMEILAR AL
Bl SRR, RN AR AR SR LA OTULETARTE, T



BEHD, A5 5 AT )i, IR RS AR R, RO Db
(R 3BT AT . ATy g B REIR BAE M Rl (ORI ED, EDIH G i
RMBLXFERATATIR, S W — AN BRI S 2 1) R A . X iR R
. (R.E.Gomory) #2118, FTLANERN Gomory HIFMHi. LA F i ai BRI i
., BRASE .

5l 6-3 sKkfi

max z =+ s

— +.’E2 Q 1
3xy+xe <4
Ty,22 20

Ty, o ¥EH

(6-3)

@ e e 6

MAH RO, 75 RAFHIN A L R ) Jo VLA

3 T 10
@p=7, T2=g maxz=-,

CEEE 6-5 P R M A, (ARG THEERM. BB, WREkBEI® CD
LRI R (F 6-6), ER=MBE ACD, W2 BAHEREN C & (1, D #
B R, ek R EREAO~A@, 152 E U XS TIE C &, B
1) J5 e RO S KA, T AR ) G R R AP RS — IR AR “HIEIR” CD, REEWTRE
ASEE— {1, Al feAS bRk . RIS AE] B .

oy

0 1 :L 0
I:g -5 m 6-6
FE B ) B AT AN AN S e p AR A B B 24y 2, RIS LH
—& + T2+ T3 =3 ®
3z, + 30 + Ty =4 @

AEERMNO, HPAERBE, WA 6-3.



S
G
#* 6-3
Cj 1 1 0 0
Cg Xg b T T2 T3 T
0 T3 1 -1 1 1 0
Wik 0 T4 4 3 1 0 1
Cj — Zj 0 1 1 0 0
1 ! 3/4 1 0 -1/4 1/4
REWHE 1 3 7/4 0 1 3/4 1/4
Pp— 2y 5/2 0 0 ~1/2 ~1/2
M 6-3 MmEt R, BRI R .
::f:1=§ To=—,23=a24=0 max::z§
4’ 4’ J 2
ASRETC BRI R . IR OO i, AT AN SR PR BN % R R
1 3
$1—1$3+Z$4=Z
3 1 7
Tg + Z.T3 + :1.1‘.1 = a

e 2R B RO 23 gt A HORN A B A BB o3 R

3 3
(1+0)$1+(—1+Z)I3+Z$4:O+Z

Ll 1

:5+31: -1-1:::—14—g
dTE T Y

IR AT D S Heman It BRISEX AWML, 53
3 3 1
Ty —x3 = el (ZJT:H- 11'4)
L3 _ (3 .1
Iy — 1= E i (113 + Zx,;

NEEBHFENE®, TR 2y zp R, TROFKMNO®. OWH z3. x4
AR O Bl U RER—XET) MR EnE R S A Db RS
M. AEFAALN (O RIEH: FrUlEAa0 R ES. SR, Ak
% TREHBFEMNO mh TP

3 3 1
Z — (ZZL‘,; -+ Z;E_A,) <0

B
—3z3 — x4 < —3
REAB—ANEITRE (SRR TIEILR), $EfENmmA R &N, R 6-3.
GIANRA IR o5, 73515

© E - U HES R B R, MINIESIN ma oy ZTHRLUE 2R {2 AR




%6 % H %
A - q@.}

—3r3 —xy +a5=-3
B IXANF L AT FE N E € 6-3 It R, 3K 6-4.

¥ 6-4

Cj 1 1 0 0 0
Cg Xp b 1 o T3 T4 Ts
1 T 3/4 0 —1/4 1/4 0

1 T2 7/4 0 1 3/4 1/4 0
0 o5 -3 0 0 -3 —1 1
Ci — 2y -5/2 0 0 -1/2 —-1/2 0

M 6-4 1) b FIP AT FER], XRARGRATTATAR, T 2R X A AR B
TS EH zp MR, T

1 1
. fei—z .| 79 7o 1
0 = e ( ij Loy < U) = min | —3, _—f =3
¥ xg (ERBNARRL, PHRIRABIETIEN, 855 6-5.
#* 6-5
¢ 1 1 0 0 0
CB X}s b I I2 T3 T4 s
1 T 1 0 0 1/3 -1/12
T2 1 0 1 0 0 1/4
0 T3 1 0 0 1 1/3 —1/3
¢ — zj = 0 0 0 ~1/3 ~1/6
BT @z MECHREE, MRECTR.
R FERINLARENE
2 4 rli
—3z3 — x4 < -3 D« \

Wi oy, 2o #n, RO, XOF

31+ —x2)+ (4 -3z —w2) 23
ra <1

KA (21, 22) VKBTS, BLETAT
T oy WL 2y = | FIXZEA FRUATITCHE, 4
eI, BT EIE. H SRR 6.7
. AR, X ARSI,

AR — AT R 5 BN o




ZH5F(F5H)

(1) 2 z; RAHNLAE R BRATHE N 2 BUE 0 — N EA R, Al e R I B R F

T; + Z QT = b; (6-4)
k

Hp, ieQ (Q HBHREZRSHEIES): ke K (K {EHIBEERZ R SHEMES).
(2) ¥ b; M g BRBREEEGE > N S a% f 28, |
b = N; + fi, Ko< fi <1

aix = Nix + fir, HFPOL fir <1 (6-5)
Ml N RBaRAE b fRKE. filtn.

b =235, MN =2 f=0.35
Fb=-045, WN=-1, f=0.55

KA (6-4) 15§
i + Z Nuzr — Ny = fi — Z it (6-6)
x k

(3) PAERH AR (BRI, SR 6-3 M) NEHEMEN ChREAHIER
Hatr), Xy, EXBZEDBFELFUZEE, HBALE, HAH0< fi <1, FILARERIE,
ap

Ja= Z fiwk <0 (6-7)
k

XA MIE TR

= (6-4). & (6-6) FI=X (6-7) A%I:

@ vIEFER (6-7) HIEHTTUIER, 2/ e X — 8T,

@ WA BIFREEE, X & B R Y A 2t R AT R e BT AT AR 2 2K (6-7) 1Y
S

Gomory VI#¥%: B 1958 FE#RH G, EISIREANTZERE, 464 AR SEk.

6.4 0-1 BIEEEM%

0-1 ZUAEEON R 2 S HORRI F R IR IE T2, ERZRE o QURME 0 3L 1. XW 2; F-H
0-1 28, BUFR —BEGIAEE. o OUIME 0 B0 1 XANKAF AT B FR Ly & A ATAE .

.Tu;é].
:Ei}O; ﬂﬁ



Fo6¥F HHEMY .

R BCREEOR R 2 R AR B0, R 2 ARV 0 8% 1, 1 i
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f E
b= a0 + === (b ~ ao)
F,_
{ =bo+—="(ag — bo) (7-38)
Fn—1
kt'1=00+ ——(bo — ao)



LB LI
B i I
t] tll
ay | | | I by
F, 3
B F,
Frl
g 7-10

CATHERX 8] 3 B4 B XTFR I .
(3) HHEBEREUE f(t) M f(), FHFELEENTIRAD.
# f(t) < f(t), WHL

@ = Qg blztlrl t;=t1

¥4 o

to=b + Fo, (ay —by)
A, M

ar=t1 bi=by ta=t]
%

F,_
to =a1 + Fn:(bi —ay)

(4) L f(ts) BR f(ty) CHAM—ATEHEH), W 3 PSPk A, ik
N1 AW

te = bp—1 + ;12: (ak—1 — br—1)
" (7-39)
t =ai—1+ 7 “;kl (bg—1 — ax—1)
n—k+
HEP k=12 ,n—-1
(5) 4iHTE k=n—11H1,
th-1 = t::—l = %(aﬂ-? + bn—z)
KT B R U f(tny) R f(t,_y) BIR/NCABRE R XTA], ik, HL
1
tn—l = 5(0.,1_2 + bn—-?)
(7-40)

1
t:;—-l = Qn-2 + (§ +5) (bn_g = CL,,_Q)



FTE AFARAN &

Horp e MRS 1ty Bt XB AP, CLEREEEBNE AR A MR
PR BB R R ME, R X A] [ap—2,t),_y] BY [ta—1,bn_2]e

i Bk BT AT G0, SRR RAAH ARG R ik, BPRE A RENIX R, EHELL
JRRED R R BCR R, R BITE 3 —4a R,

Bl 7-9 IR MR RR B f(t) = 12 — t + 2 MIE N SRR M, RS EE
Ja B X [ A KT X ) [—1, 3] /9 0.08 fif.

R ASUAE, EILX A FRRE F(t) = 2 —t+ 2 AR S b TIETE R, R’
114 RS M ¢ = 0.5, f(t") = 1.75.

L5 6 =0.08, F, >1/6 =1/0.08=12.5

B T-1, n=6,a0=-1, bp=3

F L8 -
ty —bg+ﬁ(ag—bg)—3+13( 1 3)—0538
F; 8
L— — —_ = —_ — —y — | — == i
t, =ag+ Fa(bu (Ig) 1+ 13( 8 ( 1}) 1.462

f(ty) = 0.538% — 0.538 + 2 = 1.751
f(th) = 1.462% — 1.462 + 2 = 2.675

T f(f]_) < f(t;)r 3 8:08 a; = —1, by = 1.462, tfz = 0.538

F. 5
ts = by + F“(al —b) =1462+ (-1~ 1.462) = —0.077
5

f(t) = (—0.077)% — (=0.077) + 2 = 2.083

T f(ts) > f(th) = 1.751, #HK ap = —0.077, by = 1.462, 5 = 0.538

F 3
th = as + I}(b2 ~ag) = —0.077 + (1462 + 0.077) = 0.846
4

f(ty) = 0.846* — 0.846 + 2 = 1.870
T f(th) > f(ts) = 1.751, #HL a3 = —0.077, by = 0.846, t; = 0.538

j2
ty=bs+ F*‘(a3 — by) = 0.846 + -2—(—0.077 —0.846) = 0.231
3

f(ts) = 0.231> — 0.231 + 2 = 1.822
BT f(td) > f(t)) = 1.751, #H aq = 0.231, by = 0.846, t; = 0.538. W4 =0.01, W
, 1
t; = ayg + (‘2- +E) (b.l — a4)

=0.231 + (0.5 + 0.01)(0.846 — 0.231) = 0.545

f(ts) = 0.545% — 0.545 + 2 = 1.752 > f(t5) = 1.751




. EFEEEH)

v

B a5 = 0.231,b5 = 0.545. BT f(ts) = 1.751 < f(t5) = 1.752, FrLALL ¢5 Ramfids
Ny ERURME A 1.751.

NS X A R 0.545 — 0.231 = 0.314,0.314/4 = 0.0785 < 0.08, HEA 4L
R THE 7-11 H.

ty t
(3 : 1 by
b t
(1] 1 lbl
. ¢ .5, 3 4 @ 3 i
® @0E® @
A 7-11

2. 0.618 % (HE&HEH)

B LA HRIR AT R, RPN IRE L n M GRGEHRE — X n, X —
RGRHEN Foey/Fn HEE RS HH

Fn—? F—S i
Foi’'Foy’ 'Fy

UK CA 5B 93 A A EOR Fop—y [ For, FMBEOR Fop/Foryr» ATUGERE, XFHANEIMET
] — AN B PR

WY k— oo I
For_y - Fo
Fyy Foriq
HF
Fopy _ Forq _ 1
Fyy Fory + Fop_s 1+ For—2
For_q
WY k- oo i
T O
kiglgo -t T =X (7-41)
[F] # ATk
1

8% T7% (7-42)



FTE FLBEAR

¥ (7-40) A (7-41) 14

_1l4p
B=3 + 1
il
pP+pu—-1=0
IR
v5-1
=
#FH (7-41) RARK (7-40), WFF
N4+A-1=0
&= ]
AN=p= ‘/52_ L o 0.618 033 988 741 894 8 (7-43)

2 0.618 Jrikit, VI n AN AU R EUE AT LAE B (A [ao, bo] LR n — 1 1K,
BA BRI R0 e SR G B XA

(bo — GU)#H_I
KRR, M4 EAGERE N AHXREREER o i, W RSO ne
T (7-44)

gk, WA AT ER S B H n, TSR P ZEIOMLAINT, FEE D
S TR R R

0.618 F A —FhEE M FRIEAT R i, FRAR A EEX R 0.618 Al
0.382 54k,

7.2.2 FTARRECBMAEE
AR TG R ARAG 1) RE (s, X Fhin) BT ik
min f(X), X eE" (7-45)

7.2.2.1 #EE (BRETEZE)

TE SRR T LY RARAE 1) B2 ATV, BB SE R BOh o ZAE S BeA ) — R BUE ik

EREAE R R, AT, W H SO B AR AR A T R R AR, BT ABRATISER
B —Jr ik

D



@ iE (5 5hR)

1. BEERREARIE

{BE LI HRABAG ) B2 (7-45) PR EHAREREL F(X) B ESmM S, B
X*o BL XK IR/ s 3 k URIEAL, S T SRILH (k4 1) WGERLA XHD, A1 X ®
s PO stk

X =X® 4 AP®(\ > 0)

A FOX) 7 XW) s i sl 28 $h 9k

FX)=f (X" + APH)
= f(X®) + AVA(XB)TP® 4 o(N)

Hrp
lim @ =0
A—=0
TSN N, HE
VX P ® < (7-46)

EIATERAE (X AP ®)) < F(X W), X
X+1) — x(k) 4 A pl&)

S REAE b ek B A B

REBAFMG 1 PR, fg PR M—E (HARE), i VAX®) £0 (F
W, X® PR, X (7-46) WALE PY HEREA. AT H iR RS A E R R &
KA, AR vHXE)TP® Big/MER PX . g8 il

VAXENTPE = ||[wf(X®)| - ||PP| cosb (7-47)

R 9wk VAX®) 5 PW ks, PO 5 v (X)) Kk, 0 = 180°,cosf = —1.
X (7-46) BOL, T HICA s M . BRATHRTT )

P — _vf(X{k))

JGRBETT I, E AR BUE TR T (FE X MR EE ).
ATRET—NMEURAD G, HERETRETMZE, EERELK N KA
SERSERy, RBGE— A AT, HERTWEAEX

FX® AV F(X®))) < f(XD) (7-48)

A EEAEXSL, AT LUE . B, 45/ A W EAERX (7-48). HITRA 7B
FEFm, WK (7-48) M N BRAFEM.

PRI R AR SRR BT W0 —4ER R, RIERE £(X) B/ N, IR
LT IRRIE TR



FTE ARMMR &

2. HESE
TR DV A 40 SRR AR ) R 1 2 DR R B Rt F
(1) AEVIHERLSE XO© BFE e >0, 3 |VAXD)? < e W XO B A 5ELUKE

\\\\\

(2) F |[VAXN) P> e, KBk N Hits
XM = xO _ )\ V(X

KB4 R MO s, RS, WA AT R

(3) —fght, WEEMRBIE XD, 3 (VAXD)2 <er W XE K HTRHIEIR:
#HIVAX®) P> e, MSBK M\, FHE T —NEMA

X+ = x ) _ X v F(X®) (7-49)

e gka:, HEEFIERMRER L.

# (X)) RAEZEEmSE, € X 4 F(XP® - A\ VF(XR)) fZ#RIT:

FX® = AVF(XP)) mf(X®) - VF(XPO)TAVF(XR)+

%,\ V(XS TH(XE)AT F(X )

A KFIHASIETE, R ENRESK
B VHXW)TVF(XHR)
~ VAX®)TH(X®)V F(X®)
AR EEL KA R SEER R, mMHSHRERE H hEXR, Rk HER
i b A WATAHL (7-50), MRAE—F—4Ei % (B 0.618 %), F,
Kz I PY BRI 1, fEIXFMs T
(k) _ —Vf(X{k))
IV F(X®)]|

Ak

(7-50)

(7-51)

FF, X (7-50) 2N

. VX0V (X ) ”Vf(X(k))”
5= V(XE)TH(X®)Vf(X®)

5 7-10 WRABEEZK f(X) = (21— 1) + (22 — 1)? B AE, B e=01.
2 WIS X9 = (0,0)"

V(X)) =[2(z1 = 1), 2(z2 — 1)]"; VAXD) = (-2,-2)7
|V5(x )| = (V2P + (-27) =8>«

H(X):[z 0]

(7-52)

0 2



(B
4 B A% (% 518)

th=X (7-50)

(-2,—2)[_2]

N VIXOVVIX®) =5 | _8_1

" VIXOFHEXOVAX®) Q)l 0 H—g} 16 2
2 —2

X — x( _ Agi(X(D)) = l 0 ] —
0

VFXW) = (2(1-1), 2(1-1))" = (0,0)"

i X B AR
R, WHPK A NRTAREEER. 8T

o1z
0 5 2X
RN BRI fF(XD) =22 =12+ (21 -1)2=2(2) - 1)?

A

XM = xO _\vf(XO) =

df(XM)/dA=0

B AR Ao = 1/2.
HIXAMEIF AT 40, %F B RER B LR O B 1] RS, ANEAIAR AL B HER L, $
BREE 7 SR E AR, OB AR A R, Rk a s BRI .
) 7-11 R f(X) = o + 2522 B
B s XO = (2,2)7, f(XO) =104, APIEHRBUKIERST .
BB E EP K A =1, HasRdERmE 7-2.

#= 72
pi7 =1 T T2 8f§});:1(k1) Bfé)::”} V5™l

0 Xx© 2 2 4 100 ~100
1 xw 1.96 1.00 3.92 50 50.1
2 x® 1.88 0 3.76 0 3.76
3 x® 0.88 0 1.76 0 1.76
4 x@ —0.12 0 —0.24 0 0.24
5 x® 0.88 0

BT R UE W, o FRERS, MR/ (0, 00, ARSI
S WK X 1.
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e ————— e —

4y ERF(RIR)

7.2.2.2 SH B EE
1. #EEFHE
WX MY En g s (| BT e (A ) B 8
Xty =0
WiFk X Y EX. Wi Alnxn WIREEK, WR X M AY 1EZ HIEE]
XTAY =0 (7-53)
mE X MY KT A R, XY g A L (A EAE)e
g, WA A XD R IE 7 B AR % R pv, @, pm e E" i

%A¥
(P“))TAPU* _0 (#£phi=b2 ) (7-54)
uFiZ AN A s, R A=1T CHALFED, mutjzﬁ%{#ﬁnibfﬂ’:%ﬂu EA M. B
A #E%ﬁﬁ%ﬁi&iﬁﬁﬁwﬁﬁ:mmi
=38 7-10 WA K onxn o W 1F. 52 1P+ P“’.,P(”,---,P‘“-‘ % A SEHL % i
mﬂiz*éﬂﬁilﬁl:t%ﬁéﬂaie AL
%z’aﬁéif&{ﬁfﬁliﬁm-%‘mﬂ%%%

min F(X) = %XTAX LBTX +e (7-55)

X AANNXN SRR ERE: X BeE" ¢ g B R (7-55) ffﬁﬂEE:}iEﬂ%ﬁﬁ
AN r&:xﬁﬁ%@f?%ﬁtm&l@ﬂ%%mﬁ@&mwmo

*38 7-11 P ) pW.i=0,1,2""" -1, kA JLHE, ) A 2R X© K, M
agpl PO, PY, - , P %ﬁﬁé%'ﬁﬁtﬂ"ﬁzﬁfﬁ%: ;

min F(x® + AP = FE-4 WP
XUH-I) — X(k) L )\kp(k}
Zn mféﬁ%rﬁt&ﬁi?fﬂ&ﬁﬁ (7-55) kN X e

R dist (7-55)
vf(x)=AX+B

ﬁ#ﬁ?ﬁé%?ﬁl?@%%@l%iﬁiuﬁ%%ﬂ% e (T Jx™, W

vHXW) = AX® + B
Xy = AXH +B= AX® + WP+ B
= E)+ MAPY
s VHX®) #0, k= 0.1, ,n—1 WH

vixX™)= gfxP-0) 4 N g APUH =



FTE AFBBAN &

= VAX® D) 4 X APKD L0 APRYD) Lo ) AP
HFET 4R, bRtk A, 42

df(X*+))  df [X®) 4 APW)]
dx dA

= Vf(X*+NTpE = o (7-56)

ot k=0,1,2,---,n—-1%
(POYTY (X ™M) =(P®)TY F(XE+DY 4 A, (PE)TAPED 4.y
An_1 (P8 T APm-
=0
KRR, f(X™) M n AMEYERLHEE PO, PO ... PO-D (B4 A Jt5E) EX,

NP5
VF(X"™)=0
B X™ % f(X) HN S X
F AT EE 4 KRB RSN CAGE R, LA b e B AN AR
UM I SE IR PR BN AR, AR/ AR AT

et O ER AR (8 7-15). AF&IE, it po
Bl X SRR, S EREARL, % po

A RAAL N E FL A PAT . WARAEPIA BAHPAT 5
) FEAT e — dER R, WA f(X) fEsTr A b
(et X 0 X, S e A A e b A
B 5% AT B MYl i HER XD XD 1
BRI R L X

BME— 8 X Wk, wiE PO fE—4ig

%, W)@k (7-55) 19 HAReREL f(X) fEH S xo po

XO 4 AP Ly A X
XM = xO 4 ), p© R 1

o g W2
Vf(X“))TPm) =0
b, 5 X R PO e 4%, AT (7-55)  f(X) EhE
X0 L AP RN A
X0 = O 4\, pO

;l'l‘:llﬂl /\u ?‘_Ii;-i)ll[_
vf()‘((l))'l'_p(ﬂ) =0



O B FF(FOIR)
N
[VAXWY)-VF(X1)"|P? =0
{He3X (7-55)
Vf(X)=AX+B
54
PO — x) _ xM)
IUES)

(PW)TAP©® =0

B PO 0 PO % A .

FRAHT R, AT 4 E E S IREBCR D, WE— A X O ik, WO E SR T
PO F1 PY HEATHIIR—4E8 %, BRTTHCE R B A BN

2. EEZ R A BRI E X

TR (7-55) ki, BT A BXTIRIEERE, SAFEME—H G X, BT
H
Vf(X)=AX+B=0 (7-57)

HEAER
X*'=-A"'B (7-58)

R B AHSEE A PO, PO, PO, R 711 WAL R (7-55) ik
A X AR R A S 2
X&) = x®) 4 3 P®) £ =0,1,2,--- ,n—1
X § rn:\inf(X(H + AP®) (7-59)
X(u] — X
Fkat (7-59) MOhEIEAEE. TEK: WEHR PO, PO ... PO B
i 5 AR /S P Bt A ZBAG SRR — 3 R AT .
BB BE RS R — B, IR R T 1 RAH — R R TR B AR/ Rk B

(ROReHs 88 A ), BRAVTERAE SR A3 1E 58 K BR B S RAR %
H Vf(X)=AX + B, #H

vf(x(k+1}) o vf(x(k)) — A(Xuk+1 _ X(k])

X (k+1) — x(k) 4 a\kP(K}

Vi (X*D) v f(X®) = 3AP®, k=0,1,2,---,n—1 (7-60)



BTE O FLEMHY @

{EMAIERIE LS X, FERAIERIRZR )k b s i SRR A U 1), D
PO = v (X
WL XO L APO BT 48R, B8
X0 = x(© s Aupfﬁ')
{ Ao In}n F(XO 4 AP©)
Fl vix®™), dk (7-60) 40
VHXDYTPO = —VHXD)TVHX®) =0

MIAT 4 VA(XD) 1 VAX®) B GXEEE VAXD) M VX)) HR%ET
E). VX VHAXD) MR IERZ R, BATATLAE B EIER M = 472508 rh 35K
PWY, Kk, A4

PY = —VH(XD)+aVf(X?)
K oo MFERY. w0 PO 5 PO N A 4, fik (7-59), ©

[~VH(XD) + V(X)) [VHXD) - V(X)) =0

i
_ VAXD)TY(XD)
TR X0V (X O)
/&
VXDV F(XWD)
By = —ag = Y F(XO)TY (X @) (7-61)
AT
PO = —Vf(XY) + B P (7-62)

bl P iR Ry AT R — A R, w1
x@ — x) &L AP
{ A min f(XD +APW)
O VA(X®), 5 VAXD)£0, B PO f1 PO Y A, #
VAXNT[VAHXD) - VXD =0

fr
VAXOYVHXD) =0



%
VAXO)TVHXD) =0
i F
VAXD)TPY = V(X [~V F(XD) + aVH(XD)] =0
T LA

VAXD)VHXD) =0

B VAX®), viXWD) 1 vHAXO) Ml—IER R, REeiERH=472m$, F
K5 PO PY K A SRR PR, 4

P = _Vf(XP) + 0, VF(XD) + aqV (X )
b o #l o BHHEEK. BT PO H5 PO f1 PO % A b, HU
[~VAX®) +ar VAXD) + aoVAXD)]" [VAXD) - VFH(X@)] =0

[~VF(X®) + a VAXD) + aoV (X)) [VF(XP) - Vf(XD)] =0

T
V(XD TV F(XD) - agVF(XO) V(X @) =0
~VHX®)VH(XP) - 0 VA XD)TVF(XD) =0
i
_ VAX®)TVF(X®P)
T VAXO)TVF(XD)
VH(XD)TVF(XD)
g = 1

V(X©0)TV f(X )
% Br=—a Wag=-PppB T
P® = _Vf(X®) - B VF(XY) - B VF(X)
=-VHX®) + 6 [-VAH(XD) - V(X))
= -VH(X®) + 8, [-VH(XD) + 5o PO]
= -Vf(X®) 4 g PY (7-63)
akel Eib R, WR—HAXWT:

P(k+l) == _vf(x(k+1)) + 63:13“‘)

Vf(X“‘*‘”)TVf(X“‘“))

O = TRV F(X )




HTHE FEREAN T S

T IEE IR ECkd, VA(X)=AX + B, @iz (7-60)
V(XED) = VE(X®) + X APK)
T REAT I R I — iR,
V(X *+NTpK) —

T
V(X ENT pk)
(PUNTAPK)

bt BAT A SR GERR R — AV S AT

A= —

[ (k+1) _ k k
X0+ = X 8) 4 3 PR (7-64)
vf (X(k))T Pk
T (PR TAP® (7-65)
{ pU+) — _yf (XD 4 B P (7-66)
Vf (X®+0)T g (X %+D
B = I )T I ) (7-67)
V(X®) Vf(X®)
i k=0,1,2,--- ,n—1

Hrh X©O Jhiaml, PO = -vf(X?),
BT P® = —VH(X®) 4 B PO D LK VA(XE)TPE-D =0, #X (7-65) AT
5k
VAXE)TV(XD)
A = (P®)TAP®

A (7-67) R H BN (Fletcher) KM (Reeves) i, #ULIEIIFN FR J&
Bk, LR AREA ARSI, i, EBFX (7-60), AHERN

(7-68)

vf(x(HlJ)TAp{k)
B = (P®)TAP®

(7-69)

BLK SEPERR T P RB S F
(1) EFARIER X, S RVFRE € > 0.
(2) ¥5%
PO = _vf(X©)

IR (7-64) Mk (7-65) Sy X P, B K A ATEH LT A ) — e iR R



ERT(F5R)

(3) —fdh, el X® fn P®, WA £+ 1 wiEp X ¢,

XK+ = x (k) 4 5, p*)
i : min FX® 4 APy

(4) # [ VAX )| < e, BEIbHFEE, XD B G BER AT DR . T, 25 k= n—1,
WA (7-67) FK (7-66) T B, A1 PR, JeEm i 3 4. |

MR, T REEOTETE, WIS B, T n RERENATIEFIRN . B,
SRR, TSRO A UG R E M BUR, AABREX— M. Hh, BT n
Ye i) BN R 2 R n A, 7E n SUURSRSEIN BT REH &N, B, 7ESChR
REFIRE, AEARE n SERUEL B X™ (ERFROIGIES, EFFGER. RIES
VREE, SRALXHEFFAMINE, — BT B R

7.2.2.3 ZTRE*

e REEERIT 30 ZAERKIEIKN, TR RAETEL FALE 15 B — R M5 %. |
T EBREE R T v SO R R SR R, SCLCBR R A S B b, e ) o) i
i R B M, RIS T REM AR, EAT A A kKA TG 4 AR 5] 5 55
AR EZ—.

1. EAXJRE

fliesE oL AR AR AE 12 BB H AR B f(X) BA B am S8, X® K s —
LRl FERXAAKHER f(X) RS2 mAEE

f(X) ~ f(X®) + VAXITAX + %AXTH(X“‘))AX (7-70)
) H A6 FE Ay
VAX)~VAX®)+ HX®)AX (7-71)
XA AL B IR A Rl 2
VAX®)+ HX®)AX =0
NI]

X =X _ g(Xx)-1y5(x*) (7-72)

He H(X®) J £(X) 7 X5 S5 3 0

W f(X) R IREEL W H(X) J98 5. X, B (7-70) RUERA . 20X R
BT, ME—R X® ik, HX (7-72) RE—SEITTSRH £(X) Btk S (BE HX®)
1E5E) e

B (X)) AR kEEE, KX (7-70) U f(X) £ X© SHEREpRER. X
i, %30 (7-72) R E, RE £(X) WD SRED. EXFERT, ANTHE



BTE LMY @

—H(X®)=1g (X)) H@&EIm,

Pk — _H(X(k))—lvf(x(k))
X(k+l} — x k) + /\;‘\-P(H (7_-73)
Ak : min F(X® L APK)

Fi xR 7 SR BB £(X) BB/ S, FRAET XEE. X (7-73) FE AR
H, k(X)) fEA XW MEFEAE. iEnREcEBERIR, 5 f(X) ke
HL R O 00 S T B, AR — R

Wl E T, Szbw b ) B AR R BE TR A 2 s, TR R AR R K, B
FTWALRA e, wH, € X MESIRER, RSB S R T A R E8E
B H(X®), WA IG0RE H(X®)™, RAOTBEWE S — A EME HY, HE
Sk EEEEE I SEGERE SR H(X ™)1,

Rkt s i H(X ™)~ finleE g% o ®ATEK, £ LaEE LI
A5 Bk E T —AMER T A SH—kER, BRREESAER PR, mH, Xi&E
SR I B 5 T S T R A U 7 8 O 0 30 o

W (X)) S T IREREON, SCHEPEAE R WA, AT AR A X XD Lk
Bz Z=ST

vf{X(Hl)) = Vf(x(k)) = A{X(k-H) . X(k))

il
XD - x (B = A1 [ XDy — v (X)) (7-74)
SFFAE KBRS R RS TG, BRI PR SRR &+ 1 JGR B
e gD R R RA
X{k+1) - X(k) _ H’{k+l) [vf(X(k+1)) o vf(x(.k])] (7_75)
1 3 BT U (AL 2 4 4
L
AGH) = vf(x(k+l)) o, Vf{X(k’)
{ AX® — x(k+1) _ x (k) (7-76)
M= (7-75) 2N
AXW®) — g+ A glk)
P @ S, HH TR AR (EsE B 1 HED #00HRIEE )
H*k+1) — f7*) + AHW® (7-77)

Ea AH® X% k WAZIERRE, B Mg B, Bk

AX® = (A® + AH®)AGW



& EXT(H5R)

;E.'x
AHWMAG® = AX® — AWAG® (7-78)

AL AT LA A AH®) il —Fpise i sk
AHF® — AX“‘)(Q“‘))T = ﬁ(k)AGf(R)(W(A‘J)’I' (7_79)

Ak QW ft wh) A EEEE.
¥geik=X (7-79) AR (7-78) 1

AX”")(Q(“)TAG”"’ _ E{“‘)AG”‘)(W”‘))TAG“") = AX® _ R AGK
X, A
(@"HTAG® = (WN)TAGH) =1 (7-80)
T AH® RO FREE, 5 o 0 Ak st R I
Q(r‘-‘) = T)J.-_AX(H
{ w® = e, HOAGH

fz (7-80)

(AX®)TAG® = g(AGP)THMNAGH =1
#® (AXMNYTAG® LKk (AGTHWAG® BRAE, W4

1 1
"= AXE)TAGT ~ (AGPM)TAX®

1
T (AGTHRAGH
( )

(7-82)

&k

TRAGERL ERE R

AX“‘}(AX”‘))T g(k)A(;'(k)(Ag(k))Tﬁr{k)
(AG)TAX (k) B (AG®)T H k) AG*)

AH® = (7-83)

NIEE 2]

AX“")(AX”")T I?I(k)A(;(k)(Agtk))’!‘ﬂ'tk)
(AG®)TAX (%) - (AG®)THE) AGH*)

H*+D — k) 4 (7-84)

ESRAEERR R EESERE, ZEMM AR e AR WL, 47 T R, BTkt
(7-73) WEATHEACIHSE.



FTE FREMR &

2. HESR

PR REE T P IR 45 R
(1) #ERhs X KBS RVFRE € > 0.
(2) #%

IVAXP <e

W X O BRI, RIS B, HeE T
3) %
H' = I (¥ 4rFF)

P — _g(ﬂ)vf(x(ﬂ))
e PO Jim kAT —4HE R, MRS Ao:
min f(X©@ +AP©) = £(X©@ + A P®)
N AR 3 S po i b ¥
x - x©@ ,\UP(U)
(4) —fiesh, wOBEEPAE XP, Sl vixX®), #
Vx| <e
W X G ATRE AR, AR A, e (7-84) W HP, 4
Pk — _ﬂ'(k)vf(x(l‘))
& PN gty — 4R, MEitEP K A
n])J;nf(X(k) +AP®) = f(X®) + N\ PW)
HF—AEU A
X(IM—I) - X(k) +)kkptk}

(5) 2 XU SRR ER, W XEHD gL FTREE R, B, RS 4 B,
LR R Al R R R A 1k

FSCHRR AL, W BIEAR n RIS, WL XM R X©, BLXE#Y
X O Jgil o5 T R R AR

AT e IR 4ES (Davidon) $iH, SN (Fletcher) FIfflE/R (Powell)
hneAeik, Pk DFP i, % DFP 28 RBE:.



(R

P
@

7.2.3 RFAEGIRITREAKEE
AATRRATH B8R ARR TS 1 Bk SENLSEIL, N AR Matlab R2016.
4 7-10 HENKRE

HF—#a: BERGEH

function a=0ptStep(x,S)

h—HEEE, KRMHEFK

syms b

X=X+b.*3;

y=0bjFun(x);

Y=diff(y); %R®, FHAOME, WAHFKKGLES K
a=solve(Y==0);

a=double(a);

end

B_H4: XBERAEFKEHK

function y=0bjFun(x)

YEREH REZERERLBER

% AN & #x(x1,x2,...,x0l;

Wi E oy

%t B AR

vy =x(1)*x(1)+x(2) #x(2) -2%x (2) -2*x (1) +2;
end

(ISR Y

function [X,F,al=GradientMethod
WEL, AKRIRKETEZ

%90X S it #

UWFR BB EHHE

Wh B L ENBEREX, HHAWH Ferr, k=1
k=1;

x(:,k)=[10:10];

err=0.1;

syms x1 x2

f=(x1-1)"2+(x2-1)"2; %EHF I H

Ve B ¥ HEREFAEIBEEATE

FG=gradient (f, [x1 x2]); Ut B B E
fg=sqrt (FG(1))"2+FG(2)"2; U & & #
while (1)
S=-double (subs(FG, [x1, x2], x(:, k)')); YEEF @

Wheom = F BHATERS A
fgvalue=double (subs(fg, [x1, x2], =(:, k)'));
if fgvalue<=err
X=x(:, %);
F=0bjFun (X) ;



FTE AR

break
else
WOEEFRBEREFRURKFERLA
a=0ptStep(x(:, k), S);
x(:, k+1)=x(:, k)+a.*S;
k=k+1;
end
end
end

{EfA 8 A [X,F,al=GradientMethod, f3%|45 %

a=0.5000
F=0
X=[1;1]

Bl 7-12 R HIEHERE ALK T IR IR R B AR R

3 1
fIX) = E'rf + §$§ — 129 — 2Ty

B R f(X) kX (7-55) B, 18

BN XO = (-2,4)T ik, BT

VF(X) = [(3z1 — 22 — 2), (z2 — 21)]"

7
VAX0)=(-12,6)5 PO =-V(X?)=(12,-6)"
(=12, 6) l - }
- wvf(}({ﬂ})Tp(tl) o —6 B 1§9 B
= T PONTAPO® = - 612
(P©) (12,_6)[3 1“12]
<j i -6
T

-9 5 | 12 2 387"
x) — x(0) PO — g = [ZE. =
t2 4 |TT7 —8 17 17

VA(XD) = (6/17,12/17)7

5

17

4%
v



<k

(BEF(R5MR)

B

Bo =

PO = _Vf(XD) + PO = —

VXDV (XD)

6 12 17
17°17 12
17 1

)\12

_6x17X90+12x1?><210_17(6x90+12x210)

VFXOTVF(XO) ~ 289
(XONTVH( (12,6 | 12
—6
B
T[] 90
12 289 | —6 | | 289’
17
vf(th))Tp(l}
T (PMTAPWY
6 12717 90 _210)F
[17°17) | 289" 289
_% 21003 -1/ 9 21007
289’ 289) | -1 1 289" 289

~ (—60,—120)(—=90, — 210)T

x@ = x(1) 4 )\]p(ll =

2 90

17 17 | 289 1
+ — =

38 10 | —210 1

17 289

KA F(X) IR R B 7-16 R T ARG R T PR,

|

60 x 90 + 120 x 210

210

289

|



FTE dFammx q@_}

B 7-13 AH] DFP :d g5 7-12.
R oAl 712 —FE, A X = (—2,4)T FFdh, I

go_|10
01

VF(X) = (321 — 23 — 2), (22— z1)]"
V(X)) = (-12,6)"

po=-amoier=-[ 1 1] =[ %]

5

FIH—4ed %, B min FIX© £ AP®), AI5E A =

17
3 5 | 12 26 387" 6 12]°
XM = x0) 4 5 pO) — b = |22 28] M | 2 22
o 4 |17 =6 7 1r) VX =
26 387" 60 307"
AXO = R0 O[22 00 e o it IOV 9Y
[1? 17} (=2.4) [17 17}
6 121" - 210 901"
AGO) — (1y _ Oy — | 22| (=128 = 222 2
GO = f(XM) - V(X ) [17,17} (~12,6) [”. W]
Y — 5O 4 AXO(AXONT B HOAGO(AGNTHO)
(AGO)TAX0) (AGO)THO AGO)
60 _3017(60 _30
10 1717 17717
0 1] [a0 90]reo 301"
17 17 17 17
1 0210 9017f210 901 0
0o 1|17’ 17) |17 17] |0 1
210 9011 0210 907"
177 17) |0 1 177 17
_fro] 1[4 2] 1] -n
0 1 17| -2 1 580 -21 9
_ 1 [ 385 241
986 | 241 891
L] =9
PUJ:_H[I)vf(X(]))Z__l_ 5385 241 (0 (N 2?
986 | 241 891 12 —21

17 29



p

R

B % (F58)

i — 4R nainf(X“) +APM), 5

29
=1
LN(]
26 =
17 29 | 29 1
X@ = x@) 4y, p) = i =
1 A
17 29

V(X®) = (0,0)"

Aa X® =1, 1)T I,
T EHL KRR

EBFEA:
x0=[-2 4];
ess=1le-6;
[best_x,best_fx,count]=DFP(x0,ess)
%DFP 2 L B8 #
function [best_x,best_fx,count]=DFP(x0,ess)
syms x1 x2 t;
£=(3/2) *x1*x1+(1/2) *x2*x2-x1*x2-2*x1;% B 47 & %
fx=diff (f,x1);
fy=diff (f,x2);
fi=[fx fyl;
Ut AR R E A B A
g0=subs (fi, [x1 x2],x0);
fO0=subs (f, [x1 x2],x0);
HO=eye(2);
xk=x0;
fk=£0;
gk=g0;
Hk=HO;
k=1;
while (norm(gk)>ess)%i& X % ik & F | | gkl | <=ess
QA s (1 sk koo koo ok ok koo K o KK SRR KK KK K KRR K KK KKk kK 1)
disp(['# ' num2str(k) 'Kk FH'1)
YR EHEEF M@
pk=-Hk*gk';
e FKEE T — Ax(k+1)
xk=xk+t*pk';
f_t=subs(f,[x1 x2], xk); HE - THEHN —TERe(t) I1a—%£EE
#®E S F K
df _t=diff(f_t,t);



FTE ARLHAK 'Q:}

tk=solve(df_t);
if tk~=0;
tk=double(tk);
else
break;
end
AHET—SfHBEEAPHE
xk = subs(xk,t,tk)
fk=subs (f, [x1 x2], xk)
gkO=gk;
gk=subs (fi, [x1 x2],xk)
WDPFREARX, REBPEELERE
yk=gk-gk0;
sk=tk*pk';
Hk=Hk- (Hk*yk '*yk*Hk) / (yk*Hk*yk ') +sk'*sk/ (yk*sk' )% 4% F 2
k=k+1;
end

disp("#& R T:")
best_x=xk;% & £ &
best_fx=fk;% & {f &
count=k-1;

end

BATER QBRI

best_x=[ 1, 1]

best_fx =-1
5l 7-14 LA DFP %3k

min f(X) = 4(z; — 5)® + (z2 — 6)*

go- |t % xo_|8
0 1 9

VF(X) = B(z1 - 5),2(z2 — 6)]"
VAX) = (24,6)"

= R/

HT



& BEY(%H)

[}&

X0 = x0 4 /\UP(D) =X 4 ) [_ﬂ(ﬂ)vf(x(ﬂ))]
4 24
_ 8 - 1 0 2 _ 8 B
9 0 1 6 9 6
| 8=24)
| 9-6X

FXM) = 4[(8 — 24X0) — 5]* +[(9 — 6X0) — 6]

>

df(x(l))
dAg

A4
17

=130
XM = [(8 - 24X0), (9 — 6X0)]" = (4.862,8.215)"

Ao

AX© = xM _ x© — (3,138, -0.785)T
F(XM) =4.985
VF(XM) = (-1.108,4.431)T
AGY = Vf(XM) - VF(X?) = (—25.108, —1.569)"
RT3

AXO(AXO)HT H(O}Ag(ﬂ)(&cw))’rﬁ(tl)
(AGOTAX©® ~ (AGOTHOAGO)

Y —go 4

10
1o 1

i 1
b i (—25.108, —1.569)T(—25.108, — 1.569) ®
0 1 0 1

(—3.138,—0.785)T(—3.138, — 0.785)
(—25.108, —1.569)(—3.138, —0.785)T

0

(—25.108, —1.569) l !
0 1

] (—25.108, —1.569)T

BER 0.1231 0.0308 | | 0.9961 0.0622
1o o1 0.0308 0.0077 0.0622 0.0039

| 01270 -0.0315
| —0.0315 1.0038



FTE LA &H

i
X® =xM _ A HOVF(XD)
_ | 4862 | 0.1270  —0.0315 —1.108
| 8215 "I —0.0315  1.0038 4.431
wn bsREAES K, a1 A = 0.4942
AN
X® =(5,6)"
XA AR £
%A S HbReR gL f(X) Rkt (7-50) g, T4
St
0 2
ifil
1y
A= |8
1
0 3

~ N 1.25x 107! —8.882 x 10716
WS % H®: H® =
R H %R ~8.882x 10716 5.00 x 107!

A 3 S B AH A

i 7-15% kbl SR A ERL, %A IR % T AR KR (0, -30), (50, -10), (70,
20) F1 (30, 50) Z[AM THEBYS . %2 A A3k hk— 4 ihk, DMERNA A THlIs &
SRS

2. VLEREMARER R, MiZ 2 &) Rk ) A

s (\/ (21)? + (22 +30)° + /(@1 — 50)* + (2 + 10)* + /(24 — 70)? + (22 — 20)°

+Ju1-mf+(m—5mﬂ

¥iG A (10, 10D, FIFIBAREIZ KR .
B i HERERE

function y=0bjFun(x)

VEREEH RESHERALSBX
YHr A E#axlxl,x2,..., xn];

L g H Ry

@ ABEE EE% LR [42].



W EAFEK
¥
=sqrt (x (1) *x (1) +(x(2) +30) "2) +sqrt ((x (1) -50) "2+ (x(2) +10) "2) +sqrt ((x (1) -70)
"2+(x(2)-20) "2) +sqrt ((x (1) =30) ~2+(x(2) -50) °2) ;
end
B KRB KRR
function a=0ptStep(x,S)
Ai—HEEE, KRAKEF K
syms b
X=x+b.*5;
y=0bjFun(x);
Y=diff(y); UK ®, RH AN S, HAFKRERLF K
a=solve (Y==0) ;
a=double(a);
end

TR 14k

function [X,F,al=GradientMethod

IHEE, XHRAIRETRE

WX A& AR

WF A i fh AR B B

W B—F: BENEERAx, KEH Ferr, k=1

k=1;

x(:,k)=[10;10];

err=0.1;

syms x1 x2

f=sqrt (x1*x1+(x2+30) "2) +sqrt ((x1-50) "2(x2+10) "2) +sqrt ((x1-70) ) "2+ (x2-20))
“2+sqrt ((x1-30))"2+(x2-50)"); LEF & &

WeEZF: THEBERHEFRBET A

FG=gradient (f, [x1 x2]); VAR: R 4
fg=sqrt (FG(1) "2+FG(2)"2); Y% K &4
while (1)

S=-double (subs (FG, [x1,x2],x(:,k)')); U EF @

Wh EZF: #HATRSE AN
fgvalue=double (subs (fg, [x1,x2],x(:,k)"'));
if fgvalue<=err
X=x(:,k);
F=0bjFun(X);
break

else

WOENFREAFKURKRFERLK
a=0ptStep(x(:,k),S);
x(:,k+1)=x(:,k)+a.*5;



FT¥ dELMALY e:}

k=k+1;
end
end

end

BRNER:

X =
45.8249
3.8411
F =
149.2977

7.3 HRREE

SRR AR L4 SRR AR 1) 0 2 L s T 240 TR AR (1) R PR M1 22 o XA 0 AR AR BRI 1) R R B
T EAf BARRSE R UOR A BT T4, RS R AR A AT M R oh
I IRERAN ), XA FIRTAEMR TIRRMME. o T 9ehrsRfpmm (0 fi I iiie L,
AR LA T 7 i AL Bk JC L SR ) R g A SR I A D A I AL, LA
T il 5 % o) RELAR 465 D B 10 2. 1) L) St 7 vk

7.3.1 mMEEH
A e A R A H A ) . 25 B8R i A HEZe Rt

min f(X) r
(P){ gi(X) 20,5 =1,2,---,¢ (7-85)

He f(X) M ogi(X),j=1,2,--- 6, BAE—MESERSE.
1. RIEMARAAIT TR @S

B X O RARLMEMRIG — N TTATRR, © LR EHTH AR IHRIE AL ARE
# g;(X) >0, XO R EHFHARE: H—h g;(X?) >0, B, 5 X ARLTH
X ARSI A ATIRIA S L, B iX— 2 X i Esh AR REIER-, A
TR AR XO SOTRIERAR ERLR): KR g;(X ) =0, X
XO B FZAR SRR TATRIAR b, exd XO fkahiig s 7R RGERM, &%
EAAHE XO giRIERYR (HRAH).

BTSN, XL A AT sk AR 1 4

fisE X RARLMEMBIN (7-85) M—ANAAT L, AHBILAMH T D, FlHE
SH Xo > 0, FEXHER X € [0, Mo] 9

XO4ADeR (7-86)

A D & X SHi—ARTTAE.



N

234
v

B A F (F50R)

# D RATA XO QT (B

SO0 717y, MR T R R
Vg (X") gj(X“’)) -0
Ikl
Va(X ) V(XD >0, jeJ (7-87)
e J BEA ST RER 2R FrsEs.
e AR B, dABAR
3(X)=0 9;(X'9 +AD)
& 7-17 =g;(X?) + AVg;(X)'D + o())

AT ARERAHR, 24 X >0 E/hn, HE
Vg (XNTD >0, jeJ
el
gi( X 4+AD)>0, jeJ (7-88)
geAh, X X0 SIARERAR, HARREIESEE, 4 A > 0 B8 /ANRE ER
MAr. MG, REJH D e (7-87), EIT{REER X© SMarii.
AR LRI R — A7 8 X O, XHZ AT —J7 1 D Kt EHAELESE N, > 0,
fEXHER X € [0, 0] BH
FX@+ D) < f(X)
I D A XO S —ATEAE. _
e HARRREL £(X) 7658 XO LfE—Bra& 8B Ir, w7 %2 &1

VAXNTD <0 (7-89)

W D %k X© SRS E.

WERTTI D BER X SRAT A R, OREAS ST, SR R A A AT
BRI B X0 SRR A, ARE T R R 1 A% A I BT AT R B i eh
Liko B, FRAGFETT TR, CRASEMNE. B0, FHHEANRD A,
MIE % SR AFAEATAT R W7 1) o

EE 7-12 ¥ X* RAREEMRIA (7-85) M— AN RN, BiREE F(X) £ X
Lbw]td, i EL

g;(X) £ X* bnlf, HMjeJ
g;(X) #E X* abiEs:, 4 jeJ
WFE X* RAEETTAT FREA W, MIALEER & D[R] 2 .

{ V(XD <0

7-90
Vgi(X)TD>0, jeJ (7-40)



XA E R R AEMOLAT. F9 b, AN (7-90) M75 1 D, WIHZ 484 T
KEELFI 2, TS X B/ s BRRT A .

A (7-90) FJLFATENAAW R WREFMHTT0 D, 5rl X Ak H bR ek B BRRE Ty
WA B, S X RO 2B BETT 1 (R At A B A o

2. ER-ERFH

fite X~ AR RRI (7-85) MIRR/N AT, AT REAT T RTATHM 3, taT kb T
AT S b 00, Wik ERA TR E, X LilLRT V(X)) =0; #
A, WHRENMIZT, BERIBRTRE M.

AR, ¥ X AT R ALRE MR ITESIA R, S —ADLR AR
X" REEHANR (1(X7) =0). #F X* BHADsi, W Ve (X*) =025 -VF(X*) %
—&EL EHA MR (FOMEXRBERR Vo (X*) M V(X)) BERAE), FM, &
B AEAE AT R BRI ( 7-18 P X AU/ A X AR ERESR, B
SN, FATE B R T A AT PR MERE) . Eiiiiedii, & LREMETF,
ESEEL v >0, f#

V(X)) =nVg (X™) =0,

i XT MAHMARERAHR, Blnf ¢(X*) = 0 Fl gu(X*) = 0. EXFERT,
VIX®) T Vi (X™) M Vo (X*) FMZ A MBFARR, £ X SLHTITFEN
], AR A (B 7-19). BT, W X BN A, mH X SR ERA R
SRAFRIBREE Vi (X™) 1 Vo (X ™) LRPETK, WATH VI(X*) KRR Vi (X)) Tl Vo (X)
MR AL A . R B, TEXFE L TS v >0 fil 4 >0, {f

VI(X") =1V (X*) —7%Vg(X") =0

a(X)=0
Val(X)
Va(X7) I
Val(X')
@(X)=0
B 7-18 F 7-19
b 2HE, WTLAMEE
Vf(X'}"Z‘ijgj(X‘):{) (7-91)

Jjed



-~ EAF(F5i)

o THARAE AR AR (7-90) &, AP { :,.g;(;m -
] =

M gi(X*) =08, 4 AARKE: % g;(X7)#0 B, &6 v; =0, WLEIWHEEHL
[IER-#5 (Kuhn-Tucker, B5Hh K-T) &&.

JE B 5 2 M R AR R 1 A R s P e B B R 2 —, R R SN B S A
B, REREMA (N ZsEERARMOBBELIETR, R XFhERE RPN IE
WD, AT EXAN R BB T HARART M, BRI RS —E
AR A CFF R, CBRERRNATFERNLESM, RNEBRRTEMN).

AT B B R A RUA I R

W X BRI (7-85) MMR/ME S, T HAE X R EHARM RS
Tk, WAFERR T = (3,7, 0) " AR

1
VF(X") = D75V (X7) =0

$ L _ (7-92)
'}‘JQJ(X)Zga J=112:"')£

k'Y;?{J’ j=1?2s"'s£

S (7-92) WHRFN K-T Feftre WRXANFAFHIE CE LRI YERII K BT
HAREM) A ER-ETE S (RK-T £). R, XERAK 779;(X7) =0, =1,2,--+ 1
JIEAMEH . HE ORI ARG § RAREAN, B g;(X7) >0, WX R
PER-B R T ET 0 WRLAWREAF § REEMAR, B g;(X*) =0, WER-FEFFRT
KFHET 0.

tn 7.1 5P g AR B B IR T IR BE A L AR ARG BRSSO T (SR
J" IR H ST ) RA RS, RN AKX BRI R AF M HE T O ds . B,
B B B ORAL I 2SR S R TR, IR AL K-T 3724 W & i br 2
{i: | W A B ME I B K-T &3 N B RAbRA . ift, BATHATE H, K-T
&M (7-92) PRIEAMARAA: 15g;(X7) =0, = 1,2, 1 MRTFFEE L. BARFKM
ANEfeFn ERHZB AR, Bt — AR s, X BAREBA AR5k, xR
ff) K-T e H 0, BISEMIBER T A%,

il 7-16  JAHE BB A AR AR YE L

{ min f(z) = (z — 3)?

0<z<h
2 SeRZAEL IR ) S B LT B
{ min f(z) = (z — 3)*

g(z)=2>20
g@(z)=5—-220



FTE FHBMR &

55 H L b e ORI 24 SRR B B

Vf(z) =2(z - 3),
Vgi(z) = 1,Vgs(z) = -1

R BN ZALREAHGINT XHARBHFET 47 M 45, & K-T sk X7,
WA i Y K-T & F

2(z"=3) =1 +7% =0
Nz =0
NY(B-2")=0
.20

Jofk LRI FRAL, FHEULT LA

(1) %4 41 #0,v5 #0, LR

(2) v #03=0, BZ, B z*'=09=-6, IR K-T #.

(3) @4 =0,13#0, B2, Bz =57 =—-4, TR KT K.

4) =9 =0 B2, Bz =3, HKT A, HEGERBE f(z*)=0.

T Z AR IR ) 0 R, W 2t = 3 SR H AR . Z AR AT
M BT EEE B ST R M AR .

5 7-17  SREFEARAL ] B

(P) { min—r; — Iy

3z} +aig1
Fl I PE B -BE S SR A SR, 1 St R 3

¢ (T1,22,u) = =21 — 22 —u (1 — 32% — 23)

W (K-T) 4&1H

j 00 (%1, Z9,u) o
_—-—8;1;1 =—1+46az; =0 (7—93)
8¢ (21,%2,) _ —1+2uz, =0 (7-94)
| 8272
0 (T, To, 0 n -
@D _ (1 3a2 o) <0,a30 A1
a(l—322—a2) =0 (=)
TR ABRTE

(1) R a=0, HX (7-93) 8 -1=0, FF. FrLl a#£0.



& EA A (F5M)

(2) Wk a>0, hR (7-96) H 1 - 327 —22 =0, FHh (7-93) FX (7-94)
1 1 3
B2 = 301, FOEBI 2y =\ = 30 = 3y =

i
_ T [1 - LA
X:( E,3 E) & (P) HEfig.

127 73
B 7-18 & T A e LAk 7]

o

é
n n—1
(ﬁ(X u) = Z.‘Ej o Zut (;1‘, - xi)
i=1 i=1
) (K-T) 4&AFHh
i dp(X.@) _ . - . _ -
By e = L=l (7-97)
B(X) S (7-98)
8¢(X:ﬁ) =_(j‘|‘. fi) go,ﬂfzo ?21‘ ,n—l (7.99)
Bui
\ Uu; ('f, e ji) —— 0,',', = ]_, SN — 1 (7-100)

H3 (7-100) 8 z; = (8,)° = J=12,n—-1

4(n —1)2
X 2 (P) Wit .
7.3.2 ZRMK
E AR LR MR B AR BRSO B R X I IR, AR AR TER, MR
5 T (0 e S AT DA R R, T ELE R PR U HERIE R, kAT

[T H e A B
TR G AR R AT AR W



FT¥E AN &

i

1
min f(X) = CiTi+= Cii TR
- 3R Y i)

Cik = Crjsk=1,2,---,n

9
Zﬂ.fjl'j +b20 1=12,---,m (7-102)
i=1
2320, J=12en (7-103)

.

3 (7-101) Ao 28 008 kB, WRZ T RRUEE (BCEIEE), W H bR e& B0 MY
RAL (EMERED: A, IRERIR AT N, R, R R TR (FERK
el @irp, S Bk RO o sk fuE, BRI EERD . 4 71 i EgssE,
BRI B 5 SRR A B Dy A R A e I e i RBORC 58, P - 388 90 4 A ANME AR R A E
VB, T HAR T R

e e -1t E'E’if-fjr'it (7-92) P AN T kI (7-101) £ (7-103), JF
H oy A RS & v, BIRT7EE

~Y cinmr+ Y aignrityi=cj G=12-,n (7-104)

e (7-102) FFINFA AR 2,400 3 (7-104) BIAER (RSE b; > 0)

n

Z“U%’ —Zpyi+bi=0, i=1,2,--- ;m (7-105)
i=1

FEHE P -3 L A AF P S AN SN T R 0O, HFEIEFI (7-105), iXHE
%)
ziy; =0, j=12-yn+m (7-106)

UEAbEAT
z; 20, 420, j=1,2,--,nd+m (7-107)

e SRR (7-104) Rt (7-105), WA B L X (7-106) fX (7-107), WX
BE R 9042 B ORI el S . (B, 7E3K (7-104) 1y ¢ WTREMIE, WATHEAN S K
TR, EFIANTER 2; (z; >0, HATHEHAA S TROESS, DG,
XFER (7-104) BRAERT

m

ZGIJJII+1 + 1y — erk:rk +sgnle;)zi =¢, §=12,::n (7-108)

Horp sgn(c;) WAFSEE %z 200, sgn(e;) =1: %4 2; <0 B, sgn(e;) = —1. XH



D EXT(HK)

—K, AALZIREIVIR AT IR0 F

z; =sgn(e;)e;; =12, yn

$ﬂ+i:bi$ i:112$“‘1m
xj':O! j=1$2'."'sn
y; =0, j=12---,n+m

HE, B3 2 =0 NAGEIERE SO, Hoiie Lk a ST EiE, Aind
FGnF et Mk i) 7 -

;

min @(Z) = Z Zj
i=1

Zaijyn+i +y;i— chkxk +sgn(cj)z; =¢j, j=1,2,---,n

i=1 k=1
| Zaij‘r’j—xﬂ+i+bi =0,71=1,2,---,m (7-109)
j=1

xJ>U:J:121 vn+m

yj;o,j=1,2,"‘ :n+m

zj;01j=1:21"' y 1

LR PR o N 2 2 (7-106) IXAHZ T, ARE{E o; My, (G4 5D FRA
FARR ., REMEIRIK (7-109), G EI R
(:L‘;,:z:;, e !m;+mry;s 3,*51 e ay::+ms Z = U, 20=0,---,2, = D)
W (a5, @5, ,xh) BRI 1) 3 B e A
Bl 7-19 SR XK

max f(X) = 8z; + 10z — 23 — 23
3y + 22, <6
z1,22 20

Bl w65/ 5 B B

min f(X) =2} + 2} — 8z — 10z, = é(sz + 223) — 8z — 10z,
6 — 3I1 — 2:1.'2 ; 0
2120, 2220
A5 H ARERECH TR R A IS
cg=-8, ca=-10, 11 =2, ¢2=2,

c1g = ¢ =0, by =6, ap;=-3, a3 = —2



FTE AFEMAK @

BT ey Ml o MFE, MEIANMATER 2, Fl 2, FITRGCS, XPERE 320 R
i) R R
([ min @(Z) =z + 2
—3yat+y — 2z — 2z = -8
9 —2y3 + Y2 — 229 — 29 = —10
=3z —2x0 —a3+6=0

[ Ty, T2, T3, Y1, Y2, Y3, 21,22 2 0

min p(Z) =2z + 2,
2x1+3y3—y1 +2z =8

4 212+2y3—y2+32=10
3z, +2r,+23=6
) T1, T2, T3, Y1, Y2, Y3, 21,22 2 0

BEAb ) Rl A2
:r_,-y_,—zO, 5‘:1,2,3

IR A TEER L (R, EF R N 2 5 2y, = 0), FHZZRMEM
Kl i) ) R
Ty =4/13, %3 =133/13;, =0, 3 =0,
y2=0, y3=32/13, 2, =0, 2,=0

H A B B R ) R AR o] = 4/13, 23 = 33/13, f(X*) = 21.3
A AT LAGAIE, o} = 4/13,25 = 33/13,y; = 0,y; = 0 LLJ y3 = 32/13 2 E -1 5
et

7.3.3 A{TAE%E ©

WA BRI (7-85), ® X®) REM AT, ERRERMWADE. BT
RE IS BT AR AL IR CLRTAT UG, REFE X SR RTAT R By ) Pk R — 7 1
D(k)| #fﬁ}fﬁ‘&‘. /\kr ‘ISE

X (k+1) — x (k) + )«kD(k) cER

{ FXAD) < FxX¥) d
E R R, AU, XD BRI A B, A XD R kAT %

o ERWERAZRA L. BRI ERATATIT Mk, ERA Tk A © SRR
KHMET AT @ B Ak md] {(XO} BEETiTEA: @ HirsEi
ERWE TR, mutal W, RZHEEA LLAARIAT /5 i —. (B30 % Pk a7 4

® gEElE .



__..@.__%'5—_%?(.%_5??@

ik, —MIRMJE Zoutendijk £ 1960 4 H 5E LI, FHHKIREY] Zoutendijk
(R RT 4T 75 1) ¥
#w X®O SRR AREIES, Ik X® AW PR, T RS 4L
SE [t D
{ VAT BB, (7-111)
Vg;( XD >0, jeJ

X Tl RIS LR A& D ASEE 7

VHXMNTD <n
Vg (XD <Kn, jeJ (7-112)
n<0

BAE VA(XP)'D f —Vg;(XP)'D (WFT j € J) BBCRENAME (2R i B ]
sk D ), BIADs FRIEHR R TT 7 0 AR, $Ea 0 sRAR T IR LRk Lk i) -

min 7

VIX®)D <y
~Vgi(XM)TD <9, j € J(XW)
-1<d;£1,i=1,2,---,n

K di(i =1,2,--- ,n) HiE D M. £ (7-113) FnARSE — N BREI&, A
R ZE MR A IR TR EMET IR ZE M D, AFkmiE D 1
B4 3 AAR RS K /NBIAT

BRI (7-113) BRI A (DW),ny), WMRKHBE e = 0, BHAE XP LR
AT A, 76 Vg (X®) (it 5 € J(XW)) XM EMHT, X® H—K-T
B BRI me < 0, MBRIATAT R DY, KRR ERIER I .

R WTAT 5 AU BRI R

(1) WiERRVFIRE 1 > 0 fl g5 > 0, EHIRIEVA X© e R, 34 k:=0.

(2) /e A RIEFREE

J(X®) = {jlg;(XxW) =0,1<j <1}

®E JXP) =g (o hEE), Tl |[VAXD)| e BILER, B4 XD,

QK JXM) =9, H HVf(X”‘))NZ > ey, WEEEZE R DY = —Vf(XH), K5
B (5) &

@ J(XW) £ o, BT,

(3) sRARLAE R

(7-113)

min 7

VAX®)D <n

~Vg;(X®'D <7, jeJ(X®)
-1€di1, i=12+--;n



FTHE AFHEAR Y —

REMBAAL (DD, ne).
(4) KA/
k] < €2
FE R %A, BRA X®; w, Ll D® IR, HET 5.
(5) fift NIk —HEPLAH i) 8
Ak : min_ f(X® £ AD®)

0<A<A

i
A=max{A|g; (X® +AD®) >0, j=1,2,--- 1}
(6) %
XU — x (k) 4 A DK
k=k+1
W% (2) $.
B 7-20  FWTAT U7 VAR T R ARt R 1)

max f(X) =4z, + 4z, — 2% — 23
T1+ 225 <4

iR SokeiZAR R R85

min f(X) = —4z;, — 4y + 22 + 23
gl(XJ = —I —22?2 -+—4 2 0

WAEETTAT 5 X© = (0,0)T, (X)) =0

2$1 —4

2.1"_.2—4

VI(X) = [ B

. VAXO) = [ ~2 }
v'.';"l(xr) = (_1'.' _Q)T
(XN =4>0, Mili J(XO)=g (). BT
[VF(XO)|* = (—4)2 + (—4)* = 32
el X0 0GR #/f. BEES 2

DO = —Vf(X©) = (4,4)7

XM = x4 ypO@ — 0 4+ X 4 = 2
0 4 4\

M



P BHF(%58)

B HANAREM, 4 g (XD) =0, 78 X=1/3.
FIXW) = —16) — 16X + 16)% + 1602 = 3227 — 32\

A FXO)Y A HSBETEMEN=1/2.BXNKFAA =1/3), BH Ao =X =1/3.

4 4\" 64
=2 e o
X ( ) g JEXEY 9

SR BT A A IR i -

8T Aok ig, 4
n=d+1, yp=d+1, y3=-n

INGEEE

min  (—ys)

ca| oo

4 4
= Y2 — Yz 2
3y1 + 3‘9’2 Ys

\ v1+2y2+ys <3
y1 <2

Y2 < 2
Y1,Y2,Y3 = 0

\

SIANFISAER vy WAIBAEEL ys\ ye A yr ARG ys, REPEMLI A EWT:

'3

min(—y; + Mys)

4 4 8
§y1+§yg~y3—-y4+yg=§
y nt2p+tyst+ys=3
yitye=2
Yotyr=2
L ¥; 20, j=12,---,8




BT¥E ALK @

HhAL % A
y1 =2,y2 = 3/10,y3 = 4/10,y5 = ys = ys = 0,y7 = 17/10

WIS, n = —ys = —4/10, HRI7MH

pDW=| " | = =
l dz Yo — 1 ‘—0.7

:00:d
4
5 + A
X@ = x4 xp® = 4
= — 07X
3
F(X®) =1.490% — 0.4) - 7.111
(2)
5 4 ((ff\ ) _0, 1% )= 0134, BERESK, Hib
4
o = 4+0.134 ) [ 1_467}
- | 1.239
% —0.7%0.134

K g (XP) =0.055 >0, ESEHG X3 RHarirs, wBER A = 0.134 [E#i.
RELIRCF 22, AIEERMEAL X = (1.6,1.2)T, f(X*) = -7.2.
JEUK ) B (R e AR AN, 3L H bref BUE

f(XT)=-f(X")=72
7.3.4 FlAEREE

AT A A SR AR A L T R ) R 2 eR B . (XA T, AR AR AR 1a] R
SRAR, Fe Al Ky SRR — R I T2 AR A i) S, R T RS ol g v A P B R0 R /ML HER Cse-
quential unconstrained minimization technique, SUMT). F #5120 R BOEA LA P
— AEET R (BRI B (penalty function) |, — ABERFEH (barrier function), XM
TIXWFPeR S, SUMT H 4k i .

1. vk
X e AR LR PE IR 0 ALK (7-85), ASRILBUAR, HIXE—DERE ¥(t)

o, #mtzo
() _{ o g (7-114)

AL g;(X) Bt BR



MXeRM, ¥(gi(X)=0,j=1,2--,1
2 XER M, ¥(gi(X)) = oco

PR3 R 4
I
P(X) = f(X)+ > ¥(g;(X)) (7-115)
j=1
URAF TG 2 o) AL
min p(X) (7-116)

FiZ AR, BoEimgh Xt WK (7-114) NA $(g;(X7) = 0. XHRHEM
X* € R. [, X* AMURZRBK (7-116) PR, SRR K (7-85) Mtk i, X
FE—%, BARAE AW RS (7-85) MIsRMRILE T RAFTCLI R 7 8K (7-116).

B, W EETEER RS o) 7 t =0 MAELE, FEASH. ik, KiZE
Bk

0, %H%t=0

BUEERRE vi), Ht=0FHETE, MH Q@) M) MHMER ¢ #ESE. 4
X € R W%

!
Z'%b(gj (X)) =0

X XER Y
1
0< )" 9(g;(X)) < 00
j=1

BATR—P7 KIE M <0, ¥ o(X) A

I
P(X, M) = f(X) + M 3 _v(g;(X)) (7-118)
B AE i
]
P(X,M) = f(X)+ M [min(0,;(X))]* (7-119)
i=1

M ATAE min P(X, M) ff# X (M) A J5 0] 8 8% /AN ik s AU AN o 35 SR A3 X (M)
€ R, WELERFE B ME. FiskE, MFHE XeRr

F(X) + MY 4(g;(X)) = P(X, M) >P(X (M), M) = f(X(M))

ji=1

B X e R, A £(X) > f(X(M))s



FTE B -

]
A P(X, M) FRODET RS, Kb I MY (g (X)) FRESIE. [ 7-20 Rt
=1

TIXFESImmE T, B A ERRRAREN g(2) =2 —a > 0 BB, AFBNFER
g(z) =b—x >0 KI5,

EXTFR—A () ST M, @ M, X (M)ER, MMATIRTFHME, A M
(384 o, %57 pR b 0 48 5 10T A9 7 FI B2 39K, min P(X, M) [fi# X (M) 5ARE R
) “BE B BOREIE.

O< M, <My <--- <M<+

Mi(t)
b M=l M=1

M=10

M=100

u b
f 7-20

M, ¥ FEFRES, fF {X (M)} SUNATATE R BAMEE T RS (7-85) ik
1 X (A A8 { X (M)} D).

APR A EAE I T RS ERE: W EARERE f(X) B “Uris”, LIRFME R <
SE”, RN R AE R 0 ] P A O B I AR . A i RO s T — R TR BUK,
FFEME, WEACHE, B, R, dhrt, SR B R R R R0 K
B SR H RS B, X BRI EL RS 2 T RO e R W R,
R E AT SRR, XU R AT S . ERCE BRIV MR My, 2%
I, 3 T A B ) S 11 s A A 7 3 A 2 SRR At 17T S Ay 2 A i) R £ S A A%

Ab s B R T

(1) WM, >0 (FIEE M, =1), AFRE:>0, 4 k:=1.

(2) RICL AT A ) 5 1 o DA% -

- L) = PX™ AL
'%1‘3:%1"P(X,1'LI;\._) P(X'"™ M;)

el P(X M) = f(X) + My Y [min(0,g;(X))]*

=1
(3) FXME—N OIS A —g;(X¥) 2 e
W Misr > My (B8, Miyy = cMis ¢ =5 80100, 4 k: = k+1, J#1% 2 5.
%-_?.DIIJ’ F‘;‘;‘Itjg’{-t' ‘ﬂ? Xmin = X“‘Jn



-Z—: L= ’-_lx'
ol SRR

2. NRE

I SRR RIS B L DA PTAT A, DMEALEE H bre B2 b5 ol (7
IR E ) B, WR f(X) FERATESMOME RSk, BB RAE, X
TR R

W SRS REAR R, BB RIS IR AE AT AT . ik, AT
IAEFTATIR NS CENEEANFE AT AT IS0, WANFERTATOL T Ly SR AT AT R0 A B 4
WD, FHTEWATIRAL R LR E i B, S SEE AT IR AL S, 4 AT
PrReR B IR R, LA A R B AE T AT A A6

BAT07 F A i, E R BB I 9 IR R BSOS SR H b BR B EAROE IR 1 H b ER R CFR
AERFEE) HAXFEM: EaTE R B S L S BEE Ty, PR ek E s KR
) HbRER L f(X) RATREAHIE: TOZERGE R 034 5 i o] DA AERCORAI(E .. ol AR, 3
SRIXFHESR RRERG R, M B AR RAE R LS Lk B IR UL, RS RS HOK
& GERD JRBFRRE, HFAETATE R AR ME, B R 2 M, HERD
HEARTEMSENA S, B SEFR LR RA AR RMARE R, w8 TE8 R e L
W7 EBEAT o

WA B o, BIRRRRR RIS (7-85) Fetboh il — R I L AL T AR M 1)
il

}:éi& P(X,7) (7-120)
Hrp
P(X,r) = f(X) + & Z (% (rx > 0) (7-121)
il
I
P(X,r) = f(X) + 7% Z log(g;(X)), (rx > 0) (7-122)
RO:{Xng(X) >03:1:211"!} (7"123)

3 (7-121) M (7-122) A% SE TN ERI. 50, £ R BAF L (RIEAfH—
M gi(X)=0), P(X,r) BMIEEFH K.

WRMATAT A IR — R X W, BELARB M ERNK (7-120) BEATIEN
(AT — MR R EE LIRS, URIERHE Ry Z24h), MBEREFET r (13Z
AN, Bl

T >T > > >0

I 5 T ) 1 P AR R /N, BRI, SRR min P(X, re) B X (ry) (BIZPIE LIS
i X (7—85) H’]*&f]\fﬁ Kinin o EJ?)KI’@EE’J*LUJ\%Z{T*E@”H@M%J: LUI’E@ m fl‘ﬁ)ﬁfl\,

»JK?JJL



FTF KB &>

P A IEAUP IR R

(1) Bl ry >0 (FIH ry = 1), RFRE > 00

(2) HHE—AFTHAE X e Ry, H#4 k:=1.

(3) H X W R B, DS 50 ) ST R 15 2 o 8 [ (7-121)), the ma) SR 2 e 8 [ (7-122))
(4) BL XV e Ry AW, JBRG R BOAT BRI AME (FE Ro W):

min ?(X, ‘f‘k) Z?(X(k),?"k)
{ z€Ro (7-124)

X® = X(ry) € Ry

Hrp P(X® 1) WK (7-121) 805K (7-122).
(5) KR i 2 eSO I

]
1
e GTxm) <€

<€

I
ri »_ log(g;(X™))
i=1

g 2 SR AEI, ek XK g i) IR M X B, B regn <o (B0
B regy = 7/10 BR 7 /5)s 2 ki=k+1, $E (3) PRGHTIEC
AR AR, MRIENL, WSl RAAFEE, Bl

| - x4 <
19
|F(X®) — F(X*Y)| <&
7.3.5 [z R B KRR
f5) 7-21  FIHISb PR AR AR LA RLR)

min f(X) =, + 22
g(X)=—2i+2,20
$(X)=2,20

iR MIE TR 3
P(X,M)=x,+zo+ M { [min(0, (-7 + 3:2))}2 + [min(0, .1:1)]2}

g—mp =14+2M [min(O, (—a? + 11:2)(—2:.':1)]} + 2M [min(0,21)]
1

'B_P =1+ 2M [min(0, (—z7 + z,))]
To



S BT (%5m)

KT AR LRSI A X = (2,20)", B
—LL'? + x5 <02, <0
oP 0P

P R

% min P(X, M) (Ifi# A4

X(M) = - (2(1J1rM)‘ (4(1 -:M)2 - 2_1117))T

B M=1,23,4, "(JHHLTER:

M=1, X=(-1/4,-7/16)T
M=2 X=(-1/6,-2/9)T
M=3, X=(-1/8,-29/192)"
M =4, X =(-1/10,-23/200)T

A[%1 X (M) M R (5 SEIE R MiA R,
2 M — oo B, X (M) #T R A BRI AME X =
(0,0)T. (HLE 7-21)

LA ERUR LR, Ab ikl — A EER S, i
B P(X, M) A En FRNBETRAL, ¥
U AR RGERE, XA HATR TR, WA

Y

o)

M 7-21

b st HF AR R A B AR Ak

R ESR N, AREAREH T EAEARERXAREM IR 8, W T4
2IRFAFRRIN & B EXFAFERA KL 0B RPEEN . shah, 785 Rt T LR
R HAb K.

Bl 7-22 RH N Pk E

min f(X) =

91(X)
Q2(X)

1
5(221 + 1)3 + T

T
€T

120
0

v

1
2

Il

R A RRERS B H

= 1 T r
P — T 3 s
(X,7) 3(.7:1-{—1) +$2+-’€1—1 -
oP 5 r
il R B P S

oP r

—_— = ——:0

B:Eg ! .'L%



FTE AAMMK &

RSLf LR, 18

e A -
T
Xoin = }E% ('\," iz \/;,ﬁ) = (10)T

T AT AT SR AR, MoaTdn L EAT . (BAR 2 ) AN AR, i o P AR R R .
5l 7-23 RN AR

g1(X) =27 +x22 20

min  f(X) =2 + 22
g2 X} =T 2 0

i BEGIUR A B AR e B, 7RIS eR En
P(X,7) = &) + 22 — rlog(—2] +22) — rlog 2,

G UIERGERR TR 7-4 KB 722 P,

BTATIE, NIRRT R RN N S TR . AEARERSE R ), I R RE A
HEA W SVE RV, IR EERRIT. T vIGEWN AsRkiE. SRYIG A A 5l
——NEREERE.

FATH— 4 XO hith s, 4

So = {j|9;(X”) <0, 1<j <}
To={i|g;(X®) >0, 1< <1}

& T4
BEdtE R 1 r x1(r) xa(r)
™ 1.000 0.500 1.250
T2 0.500 0.309 0.595
3 0.250 0.183 0.283
T4 0.100 0.085 0.107
s 0.0001 0.000 0.000

R So A, W X0 HHIGEN A A So AEE, WILL S, 2 s ek SO B H bR
R LA Ty A SRR O B I, R — L AR AE IR, XX — o B AT WM
WA —ANETR XU AR XY RERMA, FOA NN, W ERGHET, FFR
BEhF A7 vy HERH DN IE.



A,
&
~

i
-itk"
iz

(% 548)

SRAUR A 2T SR R
(1) ER—H XO e E", ro>0 (Flr9=1), 2 k:=0,
(2) & HIEWRE S X Th

S ={i]g;(X®) <0, 1<j<i}
Tp = {jlg;(X¥) >0, 1<j<!}

(3) MBS S, RENTHE, HhxH, W X® £ Ry W, WA RHKE], BRE

- TR (4) &,

(4) My ea %l

X'Ik Zgj +Tkz s T >0

JESK JETI:
B X5 I, ERREES
R = {X|g:(X) >0, j € T}
AT T, ML P(X ery), BR
min P(X,rx), X € Ry

B XD XD ¢ By, BRI (5) .
(5) é} 0 < Tk+1 < Tk ({ﬁ]ﬂﬂ Tk+1 =?‘k/10); k = k+11 %rﬁl% (2) ﬁn
Bl 7-24 B EARL LR (o]

min 2 (z; — 3)° — 2122 + (22 + 5)°
x'f+:c§$4
ngl gga:r??{}



FESEALS A s ik f «
2. Matlab tHELHUREFESEEL

YfminconH i A %, HHEH AL ZLE —HALE
function eg23

x0=rand (2,1) ;

A=[];

-2 W

Aeg=[1;

beg=[];

LB=[0;0];

UB=[2;inf];
[x,fval)l=fmincon(funob,x0,A,b,Aeg,beq,LB,UB, funcs)
function f=funob(x);
f=2%(x(1)-3)"2-x(1)*x(2) +(x(2)+5) "2;

function [g,ceql=funcs(x);

g=[x(1)"2+x(2)~2-4];

ceq=[];

B4R

(R

2.0000

0.0000
fval =

27.0000

3 &

7.1 (ER RS P AR S0 2, PUIKR, TSI IEE R o s T4 7-5,
AAE RS R HL, AR TR SO i i e W T iR 5
&g ((UBSRE HEEBERY),

4F 28 M AL X

*k 75
i 2 [§] 8
Yi 1 3 b} 6

7.2 fi—&tE 4w

Ty — 223+ 3x3 =2
3:]5'1 - 21‘2 + Iy = 7

I +IIT2—.I'3=1

SRR JCL A/ Ty ki, i S A AR R I Ul W S S A



- EFF (58

7.3 PSR MR )

max (27 + x2)
ri+25-1<0

7.4 RHE FRAERMEMRIR A A Ak
(1) minf(X)=22+ 22+8 (2) minf(X) =22+ 22 + 22 — zo7,

a:f—a:g;(] :sf-i—x%gil
—z;— 25+2=0 53 + 23 = 10

Ty, 7920 Ty, T, 73 20

7.5 A REBIBIR KR
f(z) = 2% - 6z 42

FEX ] [0, 10] LA/ e, BRGS0 X A BEAR KT X K 1 8%

7.6 RH 0.618 EFEMIE 7.5, AT L RS H BRI RE A BT
ﬁa

7.7 W B R PR SR AR

min f(X) = 22 + 23 + 3
HEYIE S XO = (2,-2,1)7, BERE=VOEN, FHFRIEHAF L NIRRT RER.
7.8 R O T FRRSK e AL
F(X) = (21 — 2)® — 222

MIRRK . S X© =(0, 0)" AR AT, SRR BUL X© =(0,1)"
AR AT R UGEA . R LB BRI AR R BI4A £ 0 & A S AR .

7.9 WAL ER >E 7.7,

7.10 AR AR

max f(X) = 1/(2} + 23 +2)

WA X© =4, 0)7, HEEESKET. RERHBESK A =1, WEEAHR,
FFIEA Bt B o

741 RSB RER KR F(X) = %xux BB/, kb

e[13]



712 4 XW(i=1,2,-- ,n) A4 AR (BEIFIRE), AR nxn 5K
IEERE, ik
PR
o £ (XTAX ()

7.13 IR R K%
min f(X) = (21 — 2)* + (21 — 22,)?

G A X = (0.00,3.00)" BRI SALBEE BEA KT 0.5.
7.14 R X = (0,007 AH¥IhL,
(1) Fd T i (AR 4 1K)
(2) ik
(3) R,
SR AR TC L AR AL 1]

min f(X) = 2.’1?? + $§ + 2zy129 + 21 — 22

e R ER] Bk Tk I
7.15 ML K]

min f(X) = (z; — 2)% + (z2 — 3)*
27?-{-(3:2—2)224
Ia -.<.‘ 2

LR & AT TR (A K (7-87) FIsk (7-89)):

()XW = (0,0)7; (2)X@ = (2,2)%; (3)X =(3,2)"

22 B R & 5 04T F B A i Sa .
7.16 REH Tl xRN K-T 444

max f(X)=C"X + XTHX
{ AX <b
X =0
. A mxnHbE, H A nxn fHE, CHngTME, bA m 4gFmh, &
X A n 45 .
7.17 G PR MR R B K-T &4 6317 K%

1€ w<b 1£2<5

(1) { max f(z) = (z — 3)? @) { min f(z) = (z — 3)*




@, EAF(FSR)

7.18 Wk H AR PRI R )
max f(X) =z,
Ty —24+ (2 —1)°<0
(1131—’1)3_$2+2g0

1,22 20

MK, RESHI KT &4, ZARKAHELE K-T 0497 $mlsd.
7.19 AR
min f(X) = 2% — 4,2, + 423 — 62y — 32
Ty +2z2<3

4z, + 32 <9

Ly, T2 =0
7.20 A H AT A iR AR

min f(X) = 223 + 223 — 22,25 — 421 — 622
1+ T2 <2
T+ 53 €5
Ty, 20 20

7.21 A SUMT #pSidskfig

min f(X) = 2} + =3
Ta=1

FR S T T 1 10 BRI B .
7.22 A SUMT #hfidsR g

max f(X) =z,

(x5 —2)+(z1 —1)°* <0
(x1 - 13— (22 —2) <0
T1,25 20

7.23 RA SUMT W Sk eig
{ min f(z) = (z +1)?

=0
7.24 Af SUMT W siidki#
{ min f(z) =2

0 <8 Jt=a |



HAPTER 8

B E A K

ERZERNE D, SmEZHE (TUMEBA 2. I (A SF4ERLD) 396k 5 1R i,
H—r BRI R A DZ T 2 o SEPrfif ol CHEan i B M B0, 1M H 325 18 5%
PORXS ARG . Bk, AR B R R BRI . (FABEF D03, A
MR T — R R 2 B B SR B B A B Tr k. 1951 4F, REECEF RS (R.
Bellman) 56 AHRYE — 2K 2 B BEoR 5 1) 8 A4y a3, JE2 B BLoR SR IR AR Ol — R 51 ELAHIEC R
(ISR B el i, ARJE B INLARR SR . SRR, AR T i S e Y itk R,
KT VL SRR, M EIE T ff ks AR AL inl A — Fogi i 7 i ——sh& Rl . b
%E (AR T 1957 FFlihR, ISR E — A 1E.

AMRETREREAR, AAEE, TRWAF REFEMTHAG ZHNA, JfFH
AT BERRR . FERNLER T, fdJ*Mﬁ'J_IUfﬁﬂ‘ﬁff%ﬁb‘b{t’%ﬁllﬂ ol BEURSTAC IR
B AR PEAF I el HEF S, S S R AR R R AR
) A, R R IR A B o — R B PR SR T

8.1 ENEMIIBEABSIELRTE

ERZEBY Y, R RHOE AR A TN AR R RO B, Beer H bR g4
AR BOR . BB BRI EIA RAE R, E R 2 AT s R A
NEH BRI AR RN S &AM B ERPEFE S, AT P REESL
i gk e T AN R — SRR Bh IR R . X FE AN A 1R — AN R A BER G
M Z MBS (i 8-1 FiR) #FRh LI BORIOITFR, AR SR SO .

P HH i
AR HE H& RE Hs
> 1 - 2 R —_— o e
ff 8-1

EZ M BUR SRR R, W LA a] L 2 ) S 4 AT B B Rl 2 o BRI B TR
BT YSATHRAE, X2 F B BIPRE . — AN REFIE R ER AR R ok
M, B BhE & . Bk, BAMERTEROSIERERITE. Tl bl 2



LB A2 I AT 28 M
Bl 8-1 C(EFBgfEmE) Wl 8-2 fiak, HE MBI, Pl AL LI
FRORW R B (S3H), WR—%h A 83 G RIRERE.

4 8-2

AHMEFH, M A EE G AN RERETLS R 6 ME. ERE—ME (A F B
A, A Bl SEEHALRE, Bl A—B, 8t A~ By; EE B, M B, Sk, ATtk
HIERIEAN {C1.Ca, O3} FHIEFEM By sithk, AIHEFRIBEZESNA {C), Cs,Cy}e
FHk, M A S3 G &, nTfbEENRELILT 6 K. REEHE, THEMN A G2 G Hl
A AT R. B EER: &AM B AN E B 0 AR B A2 AFERT B
YRR, EEBERWE SN B AT IR AN AR, TR B P R R I K
JEASSZIX 5 LLRT - B BE M 2R (5 . MOk ) B SR 2 . RS AN BOE B —ME M B PUR,
i H X e P L R RS B BT P e I — 4k Bk 2k, LB B FR I R

i A A ) B — A LW R L 95 453, WISl A S8 G AIPT A n kR
it SR 4 M 2R 0 S B FE, ARG AT bl CAR HH IR R B A, AN M7 R SR R BE 25 . 3XFE,
A EF G A6 AN, AR 2x3x2x2x2x1=48 &. HLE 48 &
AITRRAR Y BRAE, ATLLG B R Rk h

A“"'Bl_"'CQ_“'DI_“'Eg_"'FQ*"G
N B 18, B4R, A 97 353 Mf v iZ ) i 5 22 K RE A B o 3. T ki
FRB A SREN, FEEEEGMILER EEAHEI LA RAEI, AT b
W TTER, FHEAEHSIASME 7 g TRk M. N, AN HDSMEMEARESH
8.1.1 ZFHAEMEAIEEBE
— AN EhAM RIS A EE.
1. B Eg

— A B AIRIBERL T LEAL g — RV T8 BATAREEAST O T — B BLAS
WA RRI BB BRAT R, W ko, — UL IR A A SR 4E REHEAT I B



F8¥ _???__?‘é%i‘_%'l__@ .

4 o BT ) S e S R A B I B ST R . ] 8-1 v A B AR (0] i ] 43
K6 AN Bk, k=1,2,3,4,5,6.

2. WEEREER

HEANH B AT G 1SRRI B 2 00 46 1 B A AR 1) Y ok A, e iR T S A
SRRMPRAL, MR 2. 6 81 B, RERBIMBRH R A, EBZMH BT
ITE B AR A, SURRT BT & . WH M BAEETMRE, Bk Bm
RAENE b MBITERANES.

BRI R AR ) “RATEY, LML —dEE— i (BYNE)
Kedik, #H S, #ARE b MERACRAZE. WER 81 PE=MBRANRE, WK
AR S, K C1.C5.C3,Cy « HH {C1,Cy,C5,Cy} HMAB=ZMBRMAERSES, id
H 83 = {C1,C>,C5,Cy}o FHER W, TR B R AS L5 1,2, -, XAl
S; = {1,2,3,4}.

TENA IR SRR AN B R, B EXEMNBRESERE, X
MBS B R B A IX — W BT BB BORAE M. FZ, AEaeREE U
AN agE, R 2 s R AR AT R A R AR R g . T REIRAR <Y
IRA]RAE

1 AR A OO A LR ) B AE, TUIFAS AT AT SEprid PR B 2 5 Rk . Rt
TEMIE DA RIBIR I, A DU IR SR I AR IE R e RS R, M EARTE
BT R EREER . AR R SR A 2T e S BRI R T e R, TR
ARRAHIIGE i, WEHE RN, flin, FRYE EEREE L) 25
FIHE G (028 [AE Eh R ) B . A5 UNRER SR &, T LA SURIVBAFALE (e, yks 26) A
IEFRARAS . MG T A H BN (6], AR S A SE ) Ja WA Bl [ e, A

HERE R LT ERAE e FOLE (o, yr, 20) RUEBE (Br, g, 2) FAENLRR PRSI R
A A R SEE BT AL, SEBLEJE R Bk
3. RE

PSR A AR A T — B B SR, WTRMEHIIPE (BUEF). fRRIEN
Wk, Ty SRETE, HaTH ML A RESRE . ERREER R
o wp (s) TR k MBIURA N s MHOHREAE R, 7ESCRR R g, RO R AL I
AL BRI RR S 5 W Dy (si) BRE k£ MBARE s R RTFRBERE .
B, uk (sk) € Dy (k). WEER] 8-1 M BH, FHIRE By thk, H=FARME
$#, HAVFHREESH Dy(B)) = {C1,Cy, Cs}, FHEFATHE C, £, W Cy WOHRE B,
TERE up (By) TER F—H0RES, 24E ua (By) = Cas

4. K

S F U HE S (K PSR LR — NS . B R A0SR & B BUF AR BIZ RS T 1LY
SEER, RO RBEAE TR (BFh kTR . BN B PR HES AL



RAFBREUFI) {ur(si), - sun(sn)} BRA &k FIRIFRERE, RIFRT RS, 21 prnlse):
Pk,n(sk) = {“k(sk)auk-{-l('sk-i-l)!' 2 aun(sn)}
H k=10, WRERBUFFIFRN SN —E0E, WIFREIE, X pra(si). B
Pia(s1) = {w(s1), ua(s2), -+ un(sa)}

FESERR R, LA SO — e TS, WEERA R IEERES, H P &R,
M FOVF SR B 4K Hh 0 B S5 20 R ) SR R g R AR S

5. WiSHBHE

REHBTERE T IR —MRER A —MRESEELR. HLES F MBRE
H s BME, BAZHBREAREZR v, —2HE, B b+ 1 PERPREER s BT
IERE, B spp BIEBERE sp A wp BUEMZRTIR L. XFHERXNXR, Eh

Sk+1 = Tk(sk, u)

ERXRRT i k TBE b+ 1 MBAOCREEB I, b RSHBHIE". T, HOPRA
LTS

6. fEHReE EFNFMEER L

TRPRER B R OR B B AT SE L BRI B R 1647, R E NS RRFTE B3 Fit
T LW E B R WA Vi, o), W

Vk,n Tt V‘r,n (Sk:ukzsk-!-l: Tty Sﬂ+1) sk = 1221' R [
T BV RS SRR QPR R s, NAF A8, HEEXR. BV, WTLiE
7?\'?9 Sy Up~ Vk-{-l,n qu_ﬁﬁu )ld%J
Vk,n(sks Uy Sk414" " 3n+1) — wk [Sks U, Vk+lrn(3k+11 Y Sn+1)]
WA Eb R R BRI TR
(1 SEMENE—TFIROBRR SO MN B, B

n

Vi (8, h, o+, 8n41) = D v5(s5,45)

j=k
Hep v;(s;,u;) BARE 7 MBI BaEd. xXif, EXATER
Vien (Sky ugy -+ - s Sn+1) = Vk(Sk, ur) + Vis1,n(Ska1, g, - - ySnt1)

(2) i:iﬁiﬁ]r'ﬁE‘Jﬁ“?ﬁ*ﬁﬂ‘]?‘é‘ﬁi%”ﬁ'ﬁﬁﬂﬁH‘J%’I‘l‘ﬁ&ﬂ‘]?‘éﬁiﬁﬁ%*ﬂ, Bl
Vk,'n(sk: Upy oy Sn+1) = H Uj(SJ‘, u_f)
=1

P, RSN

Vk,n(ska Uk, !Sﬂ-l-l) = 'Uk(Sk, uk)w+l.n(5k+1auk+]1 e ;Sn—i—l)



Rk BEAN o

R bR R B R (IR R /MED FRABMMEERE, CHh filsk). BRRENE
k IELHPRAS s TFOAZIE n BB DR HE RS, BRI S5 PSR 75 B ) Fi A R
ﬁ{ﬁo EI]

Jr(sx) = max / min Vi n(Sk, Uk, -+ 3 Sny1)
[T Ty

8.1.2 #7ASMXIARABEMELSIR

T, 4560 8-1 Y5 BR 1% 1) FBL 2 B AR i B A JUAR . ARV IR URIRATT, e
AR — AN TSR R e A A 298 P SR H AT RNAZ S G R——F B, M
P SRS H SRHAEAE G XA THE, X TN P sl RBEL SHBTA W AT B
Fit, Vet RBRERE. G, ERERRENESD, ¥ A=-B,-C,=D,~E;~FK—~G
R A SF G ANEERE, W D~ E—~F—~G Al D, it k3 G Gl IT
PR I IR R R 2

RYRIX R, FIRBEREN RN WNBE—ANBIT, KA HE Mg s
HER i, BRE AT G SMEEHRE, REEHH A A3 G AL, Fit, 3
AR A7 i i A& 13 2 BB [ s o5 7 ) - HR B R R B — b 0

Fifide AR %, Bl 8-1 ANRE—AIMBIFHEITE, dEMiTErfBE A
=8

M E=6R, B F BLEGRE—FHBE W fo(F)=4. AEATH, f(F)=3.
k=50, HEAHE=A, W E. B M Es. HM B, ik, MWHEHRAERE (55
A R RE), W

f5(Ev) =m.in{ ds(Ey, Fy) + fe(F1) } - 344 -
ds(Ey, Fz) + fo(F2) 543

MATRER us(By) = Fro XEW, H B, BLE G MEMERA 7, Rk sah
El‘“""F1_"'Gu
T By K, RT3

J5(E>) = min ds(En, Fr) + fo(F1) } B min{ 5+4 =5
ds(Eq, Fy) + fo(F2) 943

X‘Iﬁﬂ”]é&%}.} us(Eg) = Fs,
FEH, #FMN E; thk, nTLIfE3]

(B )+ fo(F) | _ [ 6+
ds(Es, Fy) + fs(F>) a 6+ 3

fa(E;;) = min {

R‘TFEE“]&%% us(Es] = F2e
R HE, TTLAAS F]
E’gl k = 4 H-‘J" ﬁ



Jo(D1) =7, wuy (Dy) = By
fa(D2) =6, uy(D;y)=E,
fa(D3) =8, us(D3) = E;
HBhk=30, &
f3(C1) =13, u3(Cy) =D,
fa(C2) =10, wu3(Cs) = Dy
f3(C3) =9, u3(C3) =D,
fa (04) =12, ug (sz) = Dj
Br=20, &

fo (Bl) =13, up (Bl) = C,
Ja(B2) =16, us(Bs) =C4
HBhek=10, HRARE AL, W

hmyuml{¢M£”+ﬁwd}=mm{5+m}=m
dl(A,Bz) +f2(Bz) 3+16

B wi(4) = By Bk, BAEA A B4 G IREHER Y 18,

AT RB G, R EIT 2, AT USRI k5 R BUF 5 {us}, Bl eR

u1(A) = By, up (By) = Cs, 3 (Ca) = Dy, uq (D) = B, us (Ez) = Fa,ug (F3) = G
R — LTS . R, AHR S Rk b

A—~B,~Cy—~ D~ E,—~ F,~G
BRSO AT LA, RSB, FIAT k MBS k4 1 BBl
XER
{ fiols) = min {di (se, uk () + firn (us (s0))} b = 6,5,4,3,2,1
fr(s7) =0 (BREHfs (s6) = ds (s6,G))

W, TRk NBUSE b+ 1 B RN

fr(sk) = maXD/ l(tm;? {ve(sk, ue(si)) + firr(un(sk))}s k=nn-1,---,1 (8-1)
ur €D (s

HIDFFMEA frir(sns1) =0, BHERRR (8-1) B MYIBBAFIR. € F 3,
H opt Z7s HARR I RALTT 1) : 3t F 30K %L, opt 3L max; X FH%EKEL, opt Mk
HY min.

BN IR 75 i B A SBAR AT LIS 4 G

(1) BhaSHMRITT R R R RAE T EM S M R A LM (RS2 NEERTTE).
TFNX— il WASEHG 1) B FR R 2 oA ELIRE R O TR B, 48 4 Mk O A58 i A v
AR I SRR A, MTTIE— A K A B 1 o — R R B F [, AR5 B/ AT



F8F HEAX o

K. BINAR AT, BBOAHEI, 8 AT RS, SR T e
T @R R R, KREEAT, HEMBESE AT WA, (819 2084 ) S
A

(2) FEZHBRRIERE D, BhAMRITT R BER 2 T B AR S A B I, S
MRS A KR A G AR R — R AR VR R, RN Bk AR U A 4
JERE R, — AR T & B R R A R

(3) FERAFIEAFBA BTGNS, B TR O, msEApr B s A HL
I BORA MR H, R IR SR ATt 1 %A B BOR &M T KA AR B, T 5 2 B
B i) i i B LA

MAREIYERE, AT L BhAIRIBERL R 5 A AR R

o B O (AR AL N () BhAS ML RIBERY o 42 RN (AR Kl 43 PR H BUR AR 2 3h S MR B Y
CHeaPEAFE ) YRR A M. B b, R —/NELAR R, F B A () 3
RIS A SR A o 7 Bt T LRSI () B A, 2% B A I [R) X g da) 23 o 5 41 X IR,
e ST B O ) B AR R SRR . PIRERE RO AT LR E R 57 14k
s ) A 250 S PR AR 30 20 7 R SRk, 0 18 PO T B 2R R ) 2 0 T R R i

o TsE RRIBEAL A Zh A MRIBRY . JR&N BURS R E R CBIF — BBk
FH A% B B DR AR e A L A A A S ) UL R s 2SR o 1 R AR Y, A RUIRESAFAEAS
gt CBIF — I BARA R H T A BoR A& 5 gk it — N BHLASED, WX R )25
R BEHLAOE RS . 3 TRENLBHASHURIAERY,  $Ebr ek B rb AR 1E 75 2% 18 B R i W A s A
PN P e PN Rl CA I ER AR AV R b G R N AR N S N A

« 7 FRAC BR A S Eh A MR R . AR S A MR R R AS A RSB BUOH AT Ay
A RAER A AMRIBE. X FERAEEE, HERMAROTEETER f
B T USRS

{75 —1RA0E, HUE M AR, AT LS 2 — R A 2 B gl
i) B, AR R B A BRI 2 AR AR -

8.2 MK RMIERE

Enp) 8-1 (MR P AR, WTF LB E, EARAERE
e S A TR BIJE R 2 R AR g S e, T pR AT T iR T 5
PSRRI I R s . WIE 2, — A IR SR T S B R R . X JRUERED
AR 0 fe U SR

EIR 8-1 (FAEMRUAEmMEER HE D n WERIORIOIRE, KW pj,., =
(ugoul, v yup_y) HRARRIE B R RAEEM R k (0 < k < n—1) MRS
so € S0» B



@....’F@%%@?’?@.

Von-1(80, 05 n—1)= opt {Vo.k-1(50, Po,k—-1)+ opt Vie.n—1(8ks Pien—1)}
Po,k—1E€P0,k—1(50) Prn—1EPkn-1(5,)

(8-2)
ERXF p§ 1 = Por—1,Prn—1) B 5 = Thm1(sk-1,uk—1), ERHELAEHIVIERE 50 FITF
KOG por—1 FTHAER k BrBURA.
MR AEME: & pg,,, RERMCHRE, N

Vﬂ,n-—l(sﬂrpa,n—l) = ODt {%,n—] (Sﬁspﬂ.n—lJ}
Po,n—1EPg n—1(50)

= opt {Vo,k-1(50, Po.k—1) + Vin—1(8k, P,n—1)}

pﬂ.n—l Epﬂ-n—l (50)

NFME k28 n—1 RN TERENS, HEEERATERNOERE 5 =
T (Sk—1,up—1) FIFREE ppoo1e HRRIAS 5 REE BT EE T 5 Pok—-1 I
MR . Bk, ERBESR por—r LRBBMBEN T 5lETRIEES prnr(5r) L3RAR
BAUAE, KGR T BACARE T RIEHES pos—1(s0) LIIERMM. S EXTEN

V[]m-l (SUI pa.n—l )

= opt { opt [Vo,k—1(80,Po.k=1) + Vien—1(8k: Pk.n—1)]}

Po,k—1€P0,k—1(50) Pr,n—-1€EPkn-1(5.)
HPFESAR I T pr o X, HH

Von-1(50,P0,n-1) = opt {Vo,x-1(50,Po.k-1) + opt Viein—1(3k, Pk,n-1)}

Po,k—1E€Pg,x—1 (50) Phon—1EPg 1 (8k)
FEPE: B pon—1 = (Pok—1,Pkin—1) NAE—HEE, 5 J9H (s0,pos—1) FTHAER Kk B
B REs, e

Vien=1(8ks Pryn—1) =2 opt Vin-1(8k, Pk,n—1)

Pron—1€Pk,n-1(5,)
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HOZB AT Y g(z)s h(z) AEEMERE, ZB5 TR, MEN b E R En,
RAPBEWAE. B2, 2 g(x). h(z) R h0) = g(0) = 0 A, Tuﬁ%HmAm
BB R R FIRE R R Bk, X TRARMBM GRS, ©5 g(z). h(z) IEE
BR B 17 L A S4B

LFRHREY: Y 2 7 [0, s ] ZMEBERE, FIFEHEL RRE D5 ek ik
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B, WARIEIBAER R IZ R BITEAAER N fi(z) FEALE: # g(z) M h(z) RIS
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AR AP (BRI EL) FIEAERE, LURE S AP A 2 LR A7 3 F 22 g, b
AT LA ) I AL E AR




1. iR el R

B L T R S E T n BB (BER) TRl CAIE R EA R
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¢2(3) + ha(0) + f1(0) 6+5

fg(l) =0-I<I;171I14[Cg 11!2 +h2( )+f1 —.’L‘Q ]—115 o =0
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F O £02) 1 f(3) M, BT EAR MBS 6 462, # fi(5) M
£1(6) BRI, BEMLE f1(5) = f1(6) = o0, HARAHE.
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0€xg<oa
HH o3 = min(vs +2,6). ZJG, 2HHE v3 7€ 0 F min[4,6 — 2] = 4 Z[A] FIEAERF M iTT
(e

f3(0)=14, 23=0
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fa(2) =175, z3=4
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cs(3) + fa(1) 6+ 16
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.’.!?125. 5[72:0, .?:3:6, $.1=U
FAH N ) dse N B A S 20.5 T7C.
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HEPE ) LA

% 8-6
BB i 0 1 2 3 4
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e @ - 5 0 6 0
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MR EAE AT AR, bR A A R
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e/
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h T W BARAE R RO fr, far - s fre W £2(0) 29 n BT BRGNS .
B j(n) HHE £, B, X (8-8) AN SEILEAMER 5 {H, B
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MR B j(n) BIBTEBE n FIBARAEF= R
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ﬁ Iﬂ ci(:r,:)= 3+3?,; 2’.‘{=1,2,”' ,6 ﬁ hi('{‘J;) =0.5'Ut' ﬂi]j‘][EIEI%I, ﬂﬂ*ﬂﬁa
00 ;> 6
A= e TN 2% 1) R AT SR A

(1) R (8-7) * (i) HATRM, 1 <j<i,i=1,2,3,4
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R [ 85/ S RA 2 20.5 T
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PR HE SR A 5/ Bt T 5
Al 5 R i HESC R 3K

wp

fr(s7) =0
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Yk = E frs1(Wrs1) = 0.3f341(500) + 0.3 fr41(600) + 0.4 fr41 (700) (8-16)
B3N B 52T R W)
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Bl 8-11 (FEFEHEE R ERaE—BuE (7 AR AREFHFHEER 6.
ERRAWY, B EHONRIT I, AR co BRUEBEN R PRSI %
R, BB R AT SR AT LA SRR Bk . P B RS R B A, 208 pe T SRHH
HEGERY, FRAMTER GEA D) BRI A FESERENL A, SR E LR
Hoh f(z), RIMEEMRECH F(x). £& M, BEHLHTRIBIRE. HHRE N
HIEEAE AT AGRAE S T — AR, (ER T AR A A ho W B i B v LRI
JE IR BT SR SR LR AL T TR S S SR e

BB R, RN IR S R R R PR B OG: W RUEE, H
i T LR IR D B 7 i BNTATIAE 27 0. R, RS2 R e O

= Bt FAMPIER, t=1,2,---,T

W oq AE ¢ AT IR 2 Ri(x,) FoRES t FIRIRIEGFEKTE R o 1Y,
AR AR B, W RICE ¢ ~ T S P RS IRAS O I i

m TSR REAAEE, 8 ¢+ 1 RO EARR TS ¢ A5k ®
Ko R APRSHB TN

- a+q —Di WERD, < 20+ qo
o 0 WERD, > z¢ + .

MR, B REAESE ¢ FIMAORIE A

pDy—cq —h(zy+q — D) WHRD, <z +q

D{ =
¢ (g | Dy) { p(z + @) — cq WMAED, >z + ¢

Ep ?(qr | Dt) :P'mjn(D:,I: +q;) — cq; — h - max (z; + ¢, — Dy, 0)
FE, AT (Bellman 5#) A

Ry (z;) = supE{¢(q: | D:)}

qe 20

= sup {—cq, + E[p- min (D;, z, + q) — h - max (z; + ¢ — D;,0) + Reyy (2441)]}
Qn?ﬂ
He
Ty = max {z, + ¢ — D;,0}
BRI il br A (ERUE — R

Ry (zr) = su}p:] {—cqr + E[p- min (D, zr + qr)]}
ar>

LI Ja —AN WA G i, RS B ARSI T i, AT LUK K 5 B I B Jee DT
TRl R . BRI, T NAMARERIHEBREA R,(0).

] 8-11 J2iz 55 O BEA FE U — R IR MBS ()i, %O il — > B X
Fik FAORHA % IR I U0T DR, DRIk, 43 ANGS MR S 20 i £ s E 25 IF SR 1) e
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B gite i, It — B 2B T 5t B FEAE R AR EOGER A E T LS
Sy = fE L p i PRR R IE 27 N 7o

Eizplrh A — AR, BE: FRMIZFEDI . AEEBEEIT I RA . RWERAT
WhE (ETIER S BR R HKIE) o FR4iK (lost sales) « LM/ MAEMmAME. 7R
ZWHET, XEEEA—EFEANIL, KGR 2 %8 4856 A R 3% 2 8
PEAF BB B VT 08 SRS RETT T . e b, A7 S5 5 F 77 it (O 8 85 O A% o A D Al D3R,
XK T TR R T B AN R R S DA AL ) . R bk ) RN R I 1 AT LA S
% & # T Management Science. Operations Research. Manufacturing & Service Opera-
tions Management. Production and Operations Management % [ bR 22 AT A AH K 7R
Ww3e
8.4.3 EERZITIEREMEIRE

EHRFPLRO ARG H n DA RERAR, RBEH—MBHAR, WENREAGE
TAE. MRS ALTAER TN, £ A8 LA FE &Y, FERT
AT BB AGEE . BR, SIS, BANREIER TIEMTREEBK. H48H
JCfFRIRE N, PTG R LA AR AR, TR SR, Bk, &
DUt )8 A BB PRI AE T, NI RE R A a0 & o, DR A RGEH T
PErrdEtk.

WM i (i = 1,2,--- ,n) E3H o D&M, CIERTENBRN pi(u). B,
B RE R TN B EW TSR R, B

n

Pe= pr(ﬂ»s}
i=1
WO @ e D EHITHERTT AN ¢ BRI w;, BERERANEL ¢, BEE
A w, % i) R SRR D

max P = Hp,— (i)

i=1
r n

E Cily QC

i=1
i Zw,-u,; Sw

i=1
| w0 HAH, i=12---,n

TE IR R, (R w A HEECH B AR BOR ARG LR, RS R — ARt e RO R i)
W, T AR Sh AR 7 AT SR A

B ESRRE R BAT ARG, O THIESh A MRIEERY, GRIR YRS, 28 oy
i Yk» EEP

a—HE k ANBEE o AP A VEER K E R .




F8F H A MK

yo——HH b DEE o AR RA R B ESR,
w——RF R, o b LA .
XFE, REHBITTRN

Thi1 = T — UkCk
Yrs1 =Y —wpwr (1< k< n)
RVFREES A
Dy(zk, yx) = {ur : 0 < up < min ([zx/ce] s [ye/wi])}
R REL fi(on, ye) MHERE oz Wy A, AEBME & BRM n RER K]
Ttk
Kk, LA SEME B S MRIER TN

AT, Y ) = max FITARINE n I.—C.u., L, — WUy
{ fe(@r, ux) ukEka,yk)[PA( ) frr1 (T — ertig, Yo — wrug)]  bemedee

fat1(@ns1,Ynt) =1

Bl 2pp1 B ypgr B00F, HOEREEATAE, HOTSMER 1, BIARRMLN 1. BEi
BAR fr(e,w) Bk B a) 60 dee A RT 44 .

XA ) R R R AEAR R BN E TR BB, R v RS AR, HiL A4
M1 MAREE. B, XBEAEENE pi(w) & v B RIEEMEE, mH p() > 1.

fE LR firh, FHSEMMAREMERNAZAD, FlmERBERAEE v, W
TR = YEREEE (vk yr, 2)o B U, AFRAIURI 9] B L0 RS AE s, 300] N i
B EPRASAE YR N, 1 oA BT AR EEAAE .

s AT SEdE i 2 8-9 Bar, EESRAE B Fr{E R JefF i 2 A AL 105 JC. i) M
ik A R AR d A A T SRR B K (A% R R A PR 1)

#* 8-9
Juf yudfr /0 DE{ A3
Dy 30 0.9
D 15 0.8
Dy 20 0.5

2 oo ORI R R o O =B B BORE R 5 RIREVFRITE Dy 0
fF % Dy JCAFRE W RN o ZORTE Dy JoMF EHIFRADEG p R4 Dy 7T
PERESS IE % TAEMIBER, W (1—pe)™ A o A Dr BB IER THEMME. S8 ER
B fi(sie) ZoRHRE sp TFURM Dy TR Ds s BT B RA I IR RN, R fT

fa(ss) = _max [1—(0.5)]

1<ry<[s3/20]

fz(.‘ig) = max }{[1 — (02)12] f3(6‘2 - 151:2]}

122 [52/15



fi(s1) = max  {[1 - (0.1)™] fa(s; — 30z1)}

1<21<[51/30]
HT sy = 105, WfEgit a8 TR £(105) BIWT,
£1(105) = max {[1— (0.1)"*] f2(105 — 301)}

=4l=

= max {0.95(75), 0.992(45), 0.999 f>(15)}

f2(75) = max {[1— (0.2)™2] f5(75 — 15z5)}

1<, <4

= max {0.8f5(60), 0.96 f3(45), 0.992 f5(30), 0.9984 f3(15)}

£3(60) = max [1 - (0.5)"*] max {0.5,0.75,0.875} = 0.875
RTa%
f3(45) = max {0.5,0.75} = 0.75

f3(30) = 0.5
f3(15) =0
ESHI]
f2(75) = max {0.8 x 0.875,0.96 x 0.75,0.992 x 0.5,0.9984 x 0}

= max {0.7,0.72,0.496} = 0.72
EEEEIEG
f2(45) = max {0.8f3(30), 0.96 f3(15)}

=max{0.4,0} =04

f2(15) =0

£1(105) = max {0.9 x 0.72, 0.99 x 0.4, 0.999 x 0}

= max {0.648, 0.396} = 0.648

izﬁ$ E]-u%éu Iy = 1, Ig = 2 *ﬂ I3 = 2 %%ﬁtﬁ%r EH{EFH 1 /I\' Dl i:-.l'fq"‘! 2 /|\
D, JUlEM 2 A Dy JofRA Sz 74, HA%RAN 100 jT, ATEEMER 0.648.

8.4.4 HEFF el

A n N LTHTFELEIK A FYUK B E#EfTMLT, SATHEMNMTIFESRE AR
B Wk 8-3 filin. a; M b; AR ALHE i (1<i<n) VK A BHUR B L/ T M.
e J97 G 4] 76 P ALK b e HES AN TR TGS, A B MALIR A In T8 —A TG E]

YUK B $efefa— A TAFIN T 58 0k, R Bl (4 5 n i ] g 27 "
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FEW & HLR hn T A9 B 6 ) B3, Ale—% ]
BTARER & HU RN T AT AR A AL =
PRI TP AR R RORAFEUR A b Jn 58 B A : "
ST, RRECEENR B BifrmT, me Tt Tomec | T
BAF| AR TN TREZ FA T %4>t | T@45=Hq%;
WT. iBE, BUK B (%M THIESER, M4 R et
DT B2 A . AT LAER: St TG 7 ’ 8-3

GYUR ERTFR 4. B, SAHEF 7 R R SFETH & VLR LI R fHF+ . B
fEtni, FraEREARMAENE n!l A, EHFEEERL R RN, T, KA
MR TERFR T (0 A EFE RIGFEHUR KN THER 13 8.

ELE MG, UK A LRI T THEH SR, TLAENR B L
TSR A RET N e Bk, SRR H R HEREEAHUR B SR M. %5
i MIAENUR A BinToeeblE, WELILETHRRAGAENK B ek, #HxtE
—ANLAEREE, EREVUR ERET In TR RN Toe e ry i m 22, X B Ll ki in T
W&

VAENLR A FS 0 TR ZI0E B, LA X RoREHUR A 545 hn T 4% HUE 5
FRAEFIE THES . Bl o AR T X WENR A EREMTEEN T4, Bt BaM
PUR A N5 = EHUR B N5 = AEFT BN RL. X8, PR A BTy —
MIHZIE, BFE (X, t) 523N,

I (X, t) 1EAHGAYIR A PR B fE Tt apREZ R, X, 4 X 88 s
AT, SRS s B, HBHOCBREEREZRZ b, B, FEirRitis %k
SURCH TR A T A B S48 T i B3

A (X, t) HERE (X, t) HR, MRNTH THRRERNTFE, % X Pif
AN L e e B % B A ).

X t0) HEPRE (X, 6) R, EHR A BT I6 i, REBELEEEMT TH
MR TR G, % X P T2 hn 15 BT fe B a1 .

F(X,t4,5) AERE (X, t) Bk, VUK A EHSENTTH 5TH4 5 5, a4
N T TR A TG, % X A A4 80 1 5¢ Ye B i 2 it i (4] o

ESNTTP i s 2

F(Xtd) = a;+ f(X/i,t—a; +b;) 2t >a; B
U wt £(X /by %t < a; 1
KRR ¢ MR KRS EE 8.3,

id
z;(t) = max (t —a;,0) +b;
LSRRI A9 i F

FX,td) = ai + f [X /1, 2:(8))



Hep X /i RREEE X PEFETH  FHRE TR LAES.

XA, HhE XA

f(X,t,1,5) = ai + a; + f[X /{3, 3}, 2i;(¢)]

Hop 2;(t) MENUK A A X HARMAIMT I iv j, FNERITH j mIT5EERR %]
HAe, BHUK B B TAF iy j M6 Toe eprfi Zmmta. & (X/{i, 7}, zi;(8)) NEHUK
AT iv § REFTERRERA. BIFENUR A EINT T i j BHERE (X, t) BEBIRE
(X/{i, 5} 2i;(2))

i z;(8) BEX, B X/{i,5} B X/{i}, z:(t) K& t, a; R air b; B by W
EES

2ij(t) = max [z;(¢) — a;,0] + b;

[

Z;j(t) = max [max(t = &f,O) ) b,? — aj, 0] + bj'
= max [max(t — a; — a; + b;, b; — a;),0] + b;
= max[t—ai —a; + b; +bj,bi +bj —G.j,bj]
i j X, A
f[X,t,j,i) =a; +a;+ f [X/ {""s.?} ,Zj,'(t)]
Zﬁ(t) = max [t —a; —a;+ b; +bj,b—j -+ bj — a,-,b,-]
BT f(X,1) J ot WAL, MY zij(t) < zj(t) i,
f(X,t.1,7) < f(X,t,5,7)
B, b ¢ BT, 24 24() < 230(t) B HETHE § BCEETAE § 2 BIHEAT N T AT AL
TR . T 25;(¢) B 25(t) PO RATAN, 3 R AEE LR /R4 5L BT
ma.x(b;- -+ b_;,' — @, bJ) -..<.‘ ma,x(b, + bj i ai,bi)
# ERAEP R E b; 5 by, A9
max(—a;, —b;) < max(—a;, —b;)
ey
rnin(a,-, bj) < min(aj, bz}
BEAAERI N T @ NAZHEFE T § Z AT in L&k, BIX TP =,
B A Al JE MR AR B A TAF R4 A & ¥ T 2 LA EAE . RIBXA KM, FRIEML
HEFRP AR a0 F
(1) SRR A b T AR B

M= ay @g---Qy
by Byee B



(2) TR M PIFREADTE (EFRADTGERIE—A, WAEEL—); #HEE
FAT, WPRAHN THHEERATALE: FEETT, NN T G A .

(3) MHIFE M o HEe 08 0 THRTES R, REESTSE (2) XTI TR
THS . R, KT LAFRHTNEGAE (SEENE) RECHEMEN THZE (K
ZH). WILAHE, HEHHE TR,

R EF P S IURIN T n A4S TR R HER B, /& Johnson 7E 1954 4EFTH H 1.
WSRO UL, HEA BB R THENUR B LSS THE. FHit, RemTeE
UK B L L A T, SREXNENUR B _bhn T 8185 i T 44647 n T

5l 8-13 WH 5 N LHFENK A. B LT, mITIHFA A% A B B, 84T
TR IR CRRE: /NES) T3k 8-10 7R, ol fifil e HEhn TORUY, EHLAGESE N T 58
BRI AT A8 0 i ) e b2 3Kt in i )

% 8-10
T2 IR fal /h
HLEK A bLK B
1 3 6
2 T 2
3 4 7
4 5 3
5 T 4

AW C ) I WG5S
n4=[37 4 5 7]
6 2 7 3 4
PRI S R HE R R, T AR I IR
1>=3—+5—+4—+2
Hifg, STTRTE S 28 /N,
8.4.5 gEEFCIM
fE DN AAS B Ak, 200 W2 & MR H B A A R 7 S i ) f . 2% |
FKortt, — RS NALLEAEH 2 04 R BT BB A8 20, B 2 ] i 5 e £ o 9
DA E S — B () P9 £ SN B B K (R % B A B /D) o
U &GP 6, BEE SRR, PLES 0 MR BRE, BB, |
LB MR, BEsh, PLERERIEREA, EARSEMERS, RIS S P8 i
TR EE. &
Ii(t)—E% j FiBIT— 60N t ERHLEEITE BN .
O;(t)—1EH j FIBIT—G1RWE N t FEMPLESFT T BT #H .



C;(t)—FES j FEF— AR R ¢ FHIPLERETT A5 2 -
a—HHET (0 € a < 1), BR—FELFHREMEAFTAGHIMEAIFER o

T e —AETFIART, AR B SRS

n—— R R B

o (O)—TE3 j ETFRM A — BRI ¢ VLR, WS j FEE n ERRE
BN

25 () —BAE g;(t), 2 j EIFIMIIBR (IRBEEH).

BT EHBREERR, WA FEAFEN LT A, 275 j F TR LS
ETFHLE, WAE  EES n EAENREOSSTES j 4hbFhLEsm o,
REFS j EPOVIBETRA, EREES j EIFRNRE KN ¢ EHVLIS0TER %A,
I ELEE j+ 1 TP 1 RIS j+ 1 5% n EF ARSI IR
BN BAES j AETFIRR AR AR ¢ ERONLES, IS j 45 n AR
NAETES j EEER N ¢ FIOVEFRBIIN, REED j FERRh ¢ FHHLEY
SEFFMA, MEZES o+ 1 EFFAMAGIY ¢ + 1 IOV j+ 1 58 n FIR
BN, RE, AHRFSEE TR, IO RS0, I AN thE F
(RE IR
5 LRSI I, BEEEXRR N

R : I;(0) — 0;(0) — C;(t) + agj41(1)

9;(¢) = max K : I;(t) — 0;(t) + agjw1(t +1)

(F=1,2,5+=ym; =12+ J=1j+T-1)
Hop <K R Keep M4E, RRMBEMER; “R” /& Replacement 465, RRFEFHLEE-
HTFHRERA G n FERPLAEERTR], #SEK

gnt1(t) =0

HEgg T.

R AR X BB RS T S, R UNHUE IR, s (R B slE T .
CEHE RIS YN TG, WD T R E F AOHLAR AT KB 1 —Fh s, AR Y B
N, AMUEGRTFHUES LS EER, BEBRT EXRKBERE . Fit, SaEH
FAREZRRMR AL RS, HidR 5.

Bl 8-14 BEn=5 a=1, T=1, HEEENE S-11 Frx. RGIE 5 FHH
WA T HIEN, 7 5 ENMSBNERIEK.

f2 XS E SGHATRR. B j EFFIRHURA ¢ FHPLE, HHNEFERFN N
j—t 4, B L0) k% 5 EHISIRAN, 8 I:(0) =32, I(2) A% 1 FHEA 2 F
(IHLEREREIRTF MM, #& 1,(2) = 20. [AEE Os(0) =4, O,(2) = 8. i C5(1) &5 5 F



#8E HEAN &

PLES A 1 FERIPLES (A EE 4 09756 FEEFA, § Cs(1) = 32. A C5(2) = 33,
Cs(1) = 29, JLAAHE,

#* 8-11

i
oA B4 Wi =% [ BE | BHE W
01 2 3 4/0 1 2 3|0 1 20 1| 0o |1 2 3 4 5
oA (22 21 20 18 16|27 25 24 22|29 26 24(30 28| 32 |18 16 16 14 14
ZiTHM | 6 6 & 8 105 6 8 9|5 5 6|4 5| 4 |8 8 9 9 10
TEHMM |27 20 32 34 37|29 31 34 36|31 32 33|32 33| 34 |32 34 36 36 38

Y i=58, HF T=1, HNE 5 FFGETE, PLESEHT 1. 2. 3. 4. 5, N
HHER RN

R: I5(0) — O5(0) — C5(t) +1- gs(1)

g5(t) =
! K : Is(t) — Os(t) + 1- gg(t +1)
314
R32-4-33+0=-5
1) = max =23, z;(1)=K
) | K:28-5+0=23 @
[ R:32-4-33+0=-5 |
)= = 18, 2)=K
L | K:24-6+0=18 )
[ B ] 1

95(3) =13, =z5(3)=K

95(4) =6, z5(4

95(5) =4, =;5(5
Mi=4m, BHEXRN

R : 1,(0) — O4(0) — Cy(t) + g5(1)
g4(t) = max
K : I4(t) — O4(t) + gs(t + 1)
/4
R30-4-32+23=17
gdn"nmx{Kﬁs—&+w=39 }_3& z(l) =K
) B AT 75

0(2)=29, z,2) =K
g4(3) =16, x403)=K
9i(4) =13, 24(4) =R
Hj=3M, A



= R : I3(0) — 05(0) — Cs(t) + 94(1)
g3(t) = max
K : I3(t) — Os(t) + ga(t + 1)
i
R:29—5—31+39=32
g3(1) =m [K;25_6+29:48 _8, m()=K
EESEIES:
93(2) =31, ;1;3(2) =R
9s(3) =27, z3(3)=R
Hij=28, F
ga(t) = max | T 12(0) = 02(0) = Ca(t) + gal1) }
K : I(t) — Oa(t) + gs(t + 1)
[
R:27-5-29+48=141 |
= [K:21—6+31:46 =46, z(1)=K
R:27—5—34+48 =36 |
92(2)=max[K:16_8+2_{:35 =36, z2(2)=R
91(t) = max R: L(0) = 01(0) = Ca(t) + g2(1) ‘|
K : Ii(t) = Ou(t) + ga(t + 1)
[ivd
R:22-6-32+46=30 . B
g1(1) = max Bt e o e ]—46, z.(1) =K

e, WU B R, ARG RIS R 8-12 s, AR A i

3 46 FAL .
% 8-12
i e YT
: 1 K
2 9 .
3 1 .
. 2 K
- 2 K
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8.4.6 THERIB[IRR

TR ERIR ) R IE B B A AN, W NP LG, AR
R, BEBTANE—RAN K, BEREFRESRMNE, WNEofERTEmRE, 4
efl M ATFR i . BMulith, FERRATERLR IR Gy, PIanfTERRAT R, Al AR e R o
e

A% — et WA n IR, LA L, 2, - n RIRZ e diy FORMIRT @ B
o MEEE . —ANER RAIRT 1 RN SRR — K, ARERERT 1. [l
AT RERRAT A B 2, Al R B . i R T A A A R, S n ARORI, FIA
AR A AT SR 4 T (.

TR0 E Y G LR T 1 g R, BEHER RUATHERIRTT 4, A N = {2,3,.0- i 1,
i+ 1,0, n} FoRmEMAT 1 B 0 PR S

S FoRHERS BIBIAIRTT @ ZATATIRZ TS, WH SC N,

R, ATREER (i, 8) fE iR FEApRA S, Yeoh MR AT RER 5 — ANkl
FHesit UIRARA R fi(1,8) MR 1 FFERZet & NPT S e BN «
Bk 2 IR (0 B JELRE S, 00T 5 B AR i HE K R L

Ji(i,8) = 1}161;1 [fi-1(3. S\{3}) + d; {]

(k=1,2,vvsn—-138=2,3,, m 1 S C Ny)
AFFEMEA foli, D) = duie
Pi(i, S) ME AR SRE, RN 1 RS & AP EBRTTR S £« 1
IR gk b ST ¢ HABRIAT— N .
5 8-15  SRARDUANIR T W AT HEHY 62 o) 8, IR B M QR 8-13 Bram. HEHY 5 M
1 R, BAFAMEHT K HN—K, BRRERT 1. W R N ERRRETE, W
DA AT FE BE B de 0 .

% 813
5
J 1 2 3 4
biEE
1 0 8 ) (§]
2 6 0 8 5
3 7 0 5
4 9 7 8 0

g b AR
fo(2,@) =dia =8, [fo(3,2)=di3=5, [fo(4,P)=d1s=6
k=10, BIMIENT 1 A&, B 1 AN EEEETT ¢ 0 sk



(#5h8)

- EAFF (F5R)

f1(2,{3}) = fo(3,9) +das2 =5+ 9 =14
f1(2,{4}) = fo(4,®) +dyp =6+T7=13
f(3,{2}) =8+8=16, fi(3,{4})=6+8=14
f1(4,{2}) =8+5=13, fi(4,{3})=5+5=10
B k=28, BT 1 ik, BT (AHEINF) BAMT ¢ WBEEER

f2(2: [33 4]) = min [fl (3° {4}) + d32s fl(41 {3}) + d42]

=min([14+ 9,10+ 7] =17, p»(2,{3,4}) =4

f2(3,{2,4}) =min [13+8,13+8] =21, py(3,{2,4}) =2 8K 4

2(4,{2,3}) =min [14+45,16+5 =19, p,(4,{2,3}) =2
Hk=3 HT, BOAMIETT 1 &, &% 3 M (A EINUF) REBT 1 686
Bh

fs(l, {2, 3, 4}) = min [fg(?, {3, 4}) -+ dgl, f2(3, {2, 4}) + dg], fg(‘i, {2.3]’) -+ d41]

=min[17+6, 21+ 7, 19+ 9] = 23

I
p3(1$ {2,34}) =92

HUERT AN, HER R IRERITIR R N 1 -3 —4—-2~1, BIEIEEN 23.

SRR AR 22 Wl BBLARET LA &5 Ok B BR4E ) . i Pas i B e o, VK ZE R R (SRR I R 2k
THEA T DAME B FR 0 . XA G FLI, 1 SR L o i 7 3 A 11 B 6 AT kA W] LAAe
FERERR . TR Rk R, MR BRI R R MR A,

8.4.7 WmEBSmHEEM

Bl 8-16 (WLZEBAEM)  h TIREFERANGHUE, NEATLELESLIRE
OB EEN . ZE— DB R R S . R E R E ER GEN
C), MENRXIEY [0,7], Hh T RRMILE I (REFEILEZRE)D. RIEBL%
R, CHERBITITIAEEE R P = {p1,p2, -+ ,om}> HP py FoREM, HA IR
AFEFRN AT, pr>pa > > pe BEBEKENERMN— NI Poisson
R, BkEFEN N BEBEIELE, REEMRIETBE R I BN, BEs
SEEFMENEE . TIHARRY, i‘lﬂlﬂ?ﬁﬂ%ﬂﬁpﬂﬂ‘, U5 1 o1 75 532 s A T % (1 A 2 R
HOh a(p) € [0,1], HAKT p Mk,
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9.2 #i

9.2.1 WERHEMRK

EARBEFEE S, KR EWILR R RA N, X2EM.

f5) 9-4 CaA LAY, BAECNIZ SR ARk, BT YA 1 # nT LA E AR
AR ARl AR T, I HLA R R R E b .



ik

I
Y

B % (F58)

"-“ M RA R v1, 02, v3, v, v5 RERAIRAT, W0 RAEFEBH A
T2 SR R LR, LR R AN s T — 4Rl X FE—A
RLTEZ AT B — ANk k. &5k, B T AT B ANk
o AR LUEE, XFEMELAUEERR. ik, FHEDE B,
MBE FAEE 04000, RTMEDRERR, XRET AL —
. MO TEER . PRI, 96 A2 S S ) oL 38 4 A T ke o 1 P o 5 AN 5
i 911 PRI . B 9-11 ARR T R ZR M — A AR N .
EX 9-1  — TR i E R A H
il 9-5 R T MALHIWE 9-12(a) FioR.
MARMAEER, T MALZPERZ D (i 9-12(b) Fiaw).

'3
l
| 1
TR A% EFBaE
I I B B r—rLT—W
S I A - = = MmN
FOR 8 % K x £ % X
% # H B O ]G Al ()
# L -
3 T 7
W B B
(a) (b)
P 9-12

IS A0 Y — e EE B R

EHE 9-3 ®E G=(V,E) 2~ p(G) =2, M G HhELEHANBEES.

WA 2 p=(vi,ve,00,v) 2 G PERLEEZN V%, B pG) =2, FH
G REMK), W P hEDSH—FL, N v 5 v AR HERIEN: o REHE
s Bl d(vy) = 1. FRIEZ, W8 dv) > 2, WHELEL [vr,vm] B m # 2. 38 v, A
£ P L, A (vm,v1,v0,--- ,0x) 72 G PHI—KVIERE, EEMLELL P 2—4%, X5
P RENBIRZ IV EETE. B8 vm € P L, BA (v1,v0,+++ 0, v1) & G FH—A
B, X5WIENFE. TRVE duv) =1, Bl v, REHA. FHETE v, BEEHEA,
By G & DH A S .

EE 9-4 EG=(V,E) B— MRS VELMFR G AEE, HIAH p—1 £l

MERR DM WG R AW, RIEX, G ARE, MAETHGHRE p-14%
e X EE p HATECAANE. p=1,2 I, Z5iEBRKL.

B s p < n B, GRHROL. B G & n+1 Nl dEM 9-3, G FREA,
i vy & G M PadER, FEE G-v, HWp(G—-v)=n, q(G—v1) =q(G)—1. B



0¥ B 5 M &% {}__m

G —v & n NP, HRAMER, ¢ G-v)=n-1, Ti
q(G)=q(G-un)+1=(Mm-1)+1=n=p(G) -1
ZeortE HEHEW ¢ REMN. HRIEE & G RAEEM, G F s MNEESE
G1,Ga, -+ .Gy (s 2 2)e BEA Gi(i =1,2,--- ,8) RIEMM, HHASHE, #HB8EA G £
e G op A, WHOEN, G pi—1 444, T

5

a(G) =) a(Gi) =3 (i~ 1) =3 pi—s=p(G) -5 <p(G) -2

i=1
X5 q(G) =p(G) — 1 HRBEATE
EE 95 [ G=(V.E) R MROEMLERMRE ¢ REER, ifH

q(G) =p(G) -1

IERR EEME WG ORM, WRIEEN. G RIEEE, diER 94, ¢(G) =p(G) - 1.

st HEHEN G AEWE, XM EGERTIRM. p(G) = 1,2 i, SRR &’
p(G) = n(n > 1) BEREL. B p(G) =n+1, HEIEN G DHSHHE. HAR, K
G RiEiEM, H p(G) > 2, MHEANAE vie A d(v;) = 2. MM

p(G)

() =3 Y d(v) > p(C)

X5 ¢(G)=p(G)—1 FJ&, t G DERH M. ®v & GH—1EHA ZEG-—v, X
ANEJEERR, (G —v)=¢q(G)—1=p(G)-2=p(G—-v;)—1, HAHBRM G -v,
AW, TG ATHE.
EIE 9-6 [ G AWM ASVEFMRATEHAN TR Z S —FhE.
MERR MEYE W G ORIEEM, HUERARZRE L . ERER A R
AP REENE, WA G hEHB, XE5WMEFE, NIMEMA SR — 55,
wotE ®E G PAERA mZES &, BAHR G &M, R G HaEf
R, ABAIXANE BB TS 2 A H 4 eE, XERECFE, WG AT, TR G &M,
XA E R, IRASHER W R 45
(1) =N e AR —4ad, AR B AN "
M. ddbarsn, eSS ES, Wk ELEumL
(R P . JXFE, 11 9-4 vh AT BRI HL i 2 ) A LI B4
Wik s — AR
(2) FEMTPASHIZBH P pa )R b —4ad, WHS 13 3
—NE . HE R, R AOX AN AR SR, T vy
CATF SN .
i 9-11 H, BN [vg, v1]s BAFEI— A (v1,v2,v5,v1),
XA R i — 430 [y, vs), SRR BT 9-13 FrosiIM .



H,

AR

9.2.2 ERIZER

EX 9-2 KET=(V,E') ZE G=(V,E) (8% 7H, mBET=(V,E") &—
’i‘W: U!IJ‘-M_\ T E:' G H}‘J_/T‘ﬁﬁmo
e 9-14(b) ZE 9-14(a) FraRBE— L HW .

Uy iy ) Us

ta ty

(a) (b)
4 9-14

#T=(VE) R G=(V,E) W—/A3H#K, WER, W T FamM 80 pG) -1,
G PARBTH T HLEE 9(G) — p(G) + 1.

EE 9-7 K G AEMR N VEFRMEE G ZEmM.

MERR B B

et Wil G REEE, MR G AEHE, Ba G EABE—IW, Nl G REH
S —A M. B G FE, IR, WEPEER IR &l BEE G M—
MEHTHE G R G AEWE, B4 Gy & G H—AERN (FAS N G REER);
Wk G, &, BaM G, PAER—AE, NETFMEREE 4L, #3E G H—
VHETE Gy WMLER, BRETURE G H—AXETFHE Gy EASHE, TR G G
R —ANSTHER .

SEBE 0-7 FRAVERNER, $ROE T —ANF SR B S M I ik X AT — N
M Emi—id, MR TFHEESXANPE, HAASEMN L, AR HER, &
XFp AR “HEEE.

5 9-6  7EFE 9-15 H, AWK H B A — AN SR

A (v, ve,v3,01)) WIEADEF LRI e3 = [vp,v3]: R TFHES, FHI—
ANE (vy,v2,04,03,v1), BB ey = [v2,04): ERTHES, MB (vs,v4,vs,v5) P ERIL
eg = [vs,vs]s FEMBE (vy, v, v5,v4,03,01) PERL g = [vg,vs5]c KB, FIEHEPAT
R, T3 —CHER, WmiE 9-15 h LR,

AT LA 5 —Fh vk SRl B 3 . EEPER KL e, %5 g A
PRI ey, FHR—%Y {e1, e2} AHIKBEIIIL €3, — &, WEH {e1, €0, e} F—
%5 {er,ea,--+ ex} PHMERTARHI LB L epyr. BREXNITHE, HIIARRBIIT NI,
MH;%W%W&WQ%&W@E ANSCHERE, FRIXFPATTES CBERE

B 9-7 1EF 9-16 , FHBEREVESR HH — AN SR .

fE HAERL e, e 5 ey AR, FTUTUE eor BH es 5 {1, €2} Tﬂ
B, ST EAR e5[IAl e 5 {eq,ea} MIRC—ANRE (01,00, v5,01)s FTEARBEEL ea]: (A €6 5
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{e1.e0,e5) AHIBE, BT eg: B es 5 {e1, €2, €5, 6} IR, SOTHL es (FEEE, [l e
IJ {E],Eg,ﬁa,(ﬁﬁ} ':PB{J €51 € #‘JEEEE [Ug,'l‘.-'s,i’.-;,l)z)p ﬁi;ﬁﬁ%m 87)¢ iXHTJ'FE {(?1,62,(.’.5..6(;, (:’5}
Pt e iy B R — /N SR, Wi 9-16 SR BT R

1y £ t
€ g
o €y ¢ 1
€5
€ ty
L} £ vy
g 9-15 4 9-16

e b, SERL 94, R 0-5 WA, 76 “REMIE” thERMILEOLE o(G) - p(G) +1
S, 7 LT I REOAE R p(G) — 1 %.

9.2.3 &/)ZIER QR

EX 9-3 4 G=(V.E), ¥ G P& [v,v;], HNHAE N w,;, WK
PRI G AIRAE, wy; TN [vg,v;] L

KPR “BL”, RIRSIA RMECETRIR . R EPr BN T2, ol U EAR
M8 3, BlmFsiEe. wha, %A%,

AL P 7 ) R B B SR L O T A A M . IR AN AR HE A iz ) R AR
KH, (i BRI FRR & S 2 RO R . BT, WAL B3z 3 s T e T
A B Ao o A 7 A A g DA e g SR () Rt AL I P B A ) R —

WA —MNEEE G = (V,E), il e=[v,v;], H—AMIEHRM

w(e) =wi; (wi; 2 0)

EX 9-4 WRT=(V.E") &G W—AHR, K E AU fh SCHW
T BB, il w(T). &)

W)= > wy

[viu;]eT

MR SR T (9B w(T*) 2 G MFTA SERM PP 8, R T & G &)
ZHER (FFrsRD. B
w(T*) = mjinw(T)

A3 G BT SR T B

Jpe /N SCEEAR ) R R ML G e/ SCHER

s — 22y, COMBEI RIASM LR ARG T . SR IE — AN E X ST
AT I, o B Bl L B, 3 i) L A RS ) e /R ) R

AR DRI ATr ik



1. B#@E% (Kruskal)

TGk —F /MU, UUEE—2h, BNS SRR L kikiah, &
— AU MY (B, A PR 4 UL AR R AU N, T T —
%)

FERM RS RUT: 4EWME G = (V,E)

B—p: 2i=1E =2, (0 Rr-THE).

i

(2.1) W i=p(G), M4 T = (V,Ei_y) B/ 3Hem, 54tk

(2.2) WH i <p(G), E—%ih e; € E\ Ei_y, 1 e; AF (V,Ei_y U {e}) NERIMFT
fill e(e € E\ Eioy) TBRURANIL . WRIXPERAASFAE, WHWE G RE IR, M
M sA e iEh, FiEZE. B, 4 E =B, U{e:}, BAE=0.

B= Wi i+ 1, BAB S,

FHEAH—ATF .

Bl 9-8 KT WEBANERMEMEMWE 9-17(a) Bk, CafLEEAK, %
SRV IS PR AR NN A TR I R LR, LR R I S B o

ty 5 v
6 4
v 1 7 3 Ug
5 4
2
ty Uy
(a)

F#l 9-17

R IXAN ) R R P 9-17(a) BRI LA i, P SR A

i=1, By=2, M\ E FIEEABGA [ve,v3]s By = {[va, 3]}

i=2, \ E\E, PEBANBOL [vo,v4] ([va,v4] 5 [v2,v3] PHIKIED, Es = {[va, 03],
[va,va]}:

i=3, M\ E\E Wik [vg,v5) (V,EaU{[va,v5]}) AERED, 2 B3 = {[ve,v3], [v2, v4],
[va, vs]}s

i =4, I\ E\ E3 ik [vs,v6) (BRI [va,v6]) (V, B3 U {[vs,v6]}) AT , 4
Ey = {[va, v3], [va,va], [va, V5], [v5, v6]}5

i=5 M E\ Ey Fik [vy,vs] (V, EqU {[v1,02]}) AEME). FE, B [vyg,06) HEE
14 [vg,vs]s [vs,ve] FIRREE, FTLLEAR (v, vs] BIBUDNT [v1,v0] BIAL, (BIXIAREE [v4, ve),
% Es5 = {[va, v3], [va, va), [va, vs], [Us, v6], [U1, v2] }5

i =6, XN, fE—FRIEMLHE CEALM R, BrodSiZir.

(V, E5) S 2BRA/R, BIEIGZR BB/ HRIE M T % (B 9-17(b)), IS
SR 15 B,



2. EE

(EH—A B, AR TP 2 i — AR B IR Clo A 15 2 5 4 UL L s A2 AU K I
M, WHER BRI —4). ERTHE D, BEXAMPR, HEAE DA FEE NI,
33 fF) PR A o N

B 9-9  FHRE KB 9-17(a) Fis R () 5/ SRR o

2 ATHCANEL, W (v, v0,08,01)s W [vr, 03] REANEPBURKMIL, TREER
[, v8) s FEIRME (vs,vs,v2,0)s ZH [vg 0] WU (vs,vs,,v4,02,03)s EHE [v, 0] W
B (vs,ve,v4,v5), XARH, [vs,v6] K [v4,v6] AU K, R4, bl
[vg, v6)o XIS —AAREEME ik 9-17(b) Fras), B .

9.3 mIGHK[0)E

9.3.1 35|41

Bl 9-10 ANt 9-18 Frnf ALk AN, ARSI BT Romill i I & AT LR R
S, PIEEREAEMN v, R, BIXAEME] ve F, SRAEE A A IRTT
PRk .

A, M vy 3 vs MIRITIEEE RIBZ 10, BIIATLAN vy R, HKIREBH vy, v, ARG
B vg: WATLLA vy R, HKIKAIT vy, vy, ve, v REF] vg . REIMERLE, Priti B2k
R, i, H#ii— e, BRHE 6+1+6=13 Bfi; Mk 1Kk, Bk
FAJE 3+2+10+244 =21 Hfr. RAEFH, HAEMES KR, N v Bl v (IIRITIHHL
S4B v, B vg B —— RN, —4AT B0 B 2 SR AN vy B g
B BT RS B Z R, 28R, X BB B AT A AR . Bl A v B v
HATRR AT LU vy R, KK s, v4, Vg, Vs, Vs, Vs, Urs ) BIIE vge X FREREARN
(KB (v, Vs, Vg, Vg, Us, Va, Vs, Uz, Us)s A ORFAE 47 AL,

WX A 71T A5 | — 0 B L 1), 25 5E
—AEAE B, AT EmE D= (V,A),
EFE—ANI a = (vi,v;), HNHER wa) = wij
WehsE D PRIBEATIA v, v B P & DM
ve B v, M—4%, &8 P MBUE P P ETAIR
B Z N, 0K w(P). J5ck % o] e AL BT AT
M v, Bl v, B, SK—BUR YRR, BISR—%
M v, Bl v, IBE Py, 18

w(Pp) = mgn w(P)

Kext D FHTAM v, 5 v, (08 P WU, B P N v, B v RIERE. ¥ Py AU
T ve B v (EEES, EH d(ve,v)e B d(vs,ve) 5 d(v,vs) A EHFE.



T L 1 B T B (R B AL 1) JE . —, B A ST LA T I T R e A P S R B R 2
o, IR, BrcHE XA R, RAEHS, WHSWEEL AN EATE, A
T A A Ak )

9.3.2 HEREX

ARG B — DB 1) B b R B B0 i, X7 b LR T M e —
T vs BHE—A R v; BB

W HEREHERAN, W P &Z& D M v, B vy BER, v £ P P4
Ko WA, v P2 v BN o, B o SRR, 92 b, WHRXAAEBARKAL,
W Q =M v Bl v NS, & PRI v, ¥ Q BIiE v, M v ¥ P Bk v; (98, B
%y P IIBURLE P BN, X5 P RN v, B v; MEREHFE.

BB wy; > 0 BT, KEFEKOTE. SEMN w; >0 0, HITANE
GF 7 il A s R (Dijkstra) T 1959 4R H 11 .

Dijkstra JFiARZEA B o, R, BEHmAMET B %K. PUTiERS, S84
RRR, R TN (A SRS, BEREETN v, BN MR O (R
A PR, BMERM v, BZS MBSO LR (FRA T #68), HiEME 5%
BE T WS, FHIEE R T HRSHASZENR P RSHMA, MififE D h A P e
TR E 4, B, B8 p—18, FHTLUSKREM v, B SRHRES.

TERUR Dijkstra FVEREALIRZ A, LB 9-10 Rl B — FiX AN i i 5 4 fi A8,
B 9-10 5 s = 1. FAFTA wi; >0, MH d(vi,v1) = 0. X, vy A PSS, WE
FHEM vy KEPH=ZKI, (v, v2) 0 (v, v3) A Cog, vg) o WRFEAM o, HE, B
(vy, v2) BliXk vy, XMNTHFE dvy,v) +wie = 6 BAFRA: WRMAEMN v, HE, B
(vy, vg) BlIE vy, MTHE d(vi,v1) +wis = 3 BB, MM, 2 (v, vy 3
B vy W d(vy,v) +wig =1 BLMRA. F

min{d(vy, v1) + wia, d(vy,v1) + wig, d(vi,01) +wia} = d(vy,v) +wyy = 1

ATLAKTE, A vy R vy BT ENS AN LER 1 84, WM v, B v, 55
R (v, vi) d (v, vq) =1o XRENMN vy B vy BHE—5KH P, WEARR vy, va), W
W se M v ¥ Cuy, v2) BNE vy, BEHT (vy, va) FIK v, MEEM v B vy B v, 22, H
LR, IXEHEAL S A 6 ALY 3 SRR, AEAMATE vo B vy BE vy,
P ZER B RAEMARE 1 22 (FRFIEW w; > 0. FTHES dvy,vy) = 1, XPERTAT
LIE vy ZBRHE P ARSI A

BAELBMN vy B vy SRR AN, H LT, Mo R, DR (o, ve)s (o,
vg) BIK v, vy, WE 6 FALEY 3 PALHIA, TIM vy HERET (va,v6) FIE v, FTEEM
WL d(vy,vs) + wag =1+ 10 = 11 8f7, H

min{d(vy, v;) + wia, d(vy,v1) + wig, d(v1, v4) + wie} = d(vy, 1) + wys = 3

BT FEFRE AT LIRS, A v 3 vy MERE (v, v3), d(vy,vs) = 3. P

LIS vs ZBRR P ARSI W T SXAN RS, WLUGREM v, BT — S0 %.
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{ F ik Dijkstra 784S 8h, M P(v), T(v) 2RERA v 1 P RS T b5,
S; FoRss i B, H P ARSMARES. B TEREM o, BI& SHER M ER, ki
M v, BIESRIEER, SRS o U— X, BRI, WR Av) =m, ROREMN
vs B v BIBAEER By v O — AR v W M) = M, WRR D PAEM v, 3 v )
M M) =0 8K v =1,

Dijkstra LM R4 SEBBARE D = (V. A).

Fih (i=1) % S = {v:}» P(vs) =0, Mvy) =0, HE— v#v, 2 T(v)=+o0,
Mo)=M, & k=s.

P M S =V, Fik&l, &, WA ve S d(ve,v) = P(v): BIMFENE
.

b HHEEANE (v, v;) € A Hovj € Si B8 vy WER T(v;) > Plug) + wir W
18 T(v;) BEN Plug) +wrgr 3B Av;) BECH ks BUHEAB=S.

F=F: 2T, = Jfg?,-{ﬂ”j)}“

Mg T(v;,) < +oo0, WAL v;, 1 T b75%H PHT Pv;,) = T(v;,)»2 Sig1 = SiU{v;.}»
k=g 304 Bl i+ 1, AN FUEELL, XN v e S d(vs,v) = P(v),
MXEE—4 v € Si» d(ve,v) =T(v)s

HLZEF Dijkstra J7isRE] 9-10 P vy BISATH s ki 2k, X s = 1.

(1) i=1

S ={m}» P(v1) =0, Xv1) =0, T(v;) = +00, Awv;) =M(i =2,3,---,9), AR
k=1,

HAE =, B (vive) € Ay vy & S1y P(vy) +wia < T(va), #EE T(ve) BECH
P(v)) +wia =6, A(vy) BECH 1.

[FIEE, 3 T(v3) 1BECH P(v))+wis = 3, Mus) BECKH 148 T'(vy) BB P(v1)+wiy = 1,
Mug) BN 1.

BENSE = AR T H5H T(v) = 18D, TRS Pug) =1,% S, = S1U{w} =
{vi,va}. k =4

(2) i=2

FENTE 30, 18 T(ve) BBEUM P(vs) + was = 11, Aws) 1BECA 4.

BN =4, €A T W59, T(w) = 3 Fd, TEL Ply) =3, £ S5 =
{vi, 05,03}, k = 3¢

(3)i=3

BN, A (vs,v2) € Ay va € S30 T(v2) > P(vs) +wazs 18 T(we) 1K Plvs)+
waz = 5, A(va) BEH 3.

=, A T wSH, T(vw) =5 &, TS P(v) =5,8; = {v,vs,v3,
v}, k=2



| @___;a.__%_%_(g_ax&)

(4) i=4

N, 8 T(vs) B35CH P(vs) + was = 6, Avs) BECH 2.

BANB=2, B T HS59, T(vs) =6 d, FR4L Plus) = 6,55 = {v1,v4, 03,
Yo, Vs }s k=5

(5 i=45

FAF =L, 8 T(ve), T(v7), T(vs) ZHHMESCH 10, 9, 12, 18 A(vs), A(vr), A(vg)
BH 5.

BANE=X, A T 5%, T(v) =9 &b, FEL Pl;)=9,5 = {v1,v4,vs,
Vo, Us, U7} k= To

(6) i=6

BANFE L, (vr,vs) € Ay vs ¢ Ser 1B T(vs) < P(vr) + wrss #1 T'(vsg) AEE

BNBE=%, A T 5%, T(v) =10 &/, 4 P(v) = 10,57 = {vy,v4,v3, v,
V5, U7, Vg }, k = 6

(M) i="T

AN, N v HERBEFIGERARET Sy 8, WEHBEEAR =S,

BNE=2, A T W59, T(vs) =12 b, 2 Pvg) =12, Sg = {v1,v4, 03,03,
V5, U7, Vg, Vs }, kK = 8.

(8) i=8

BANB=0, ENAER T 55 58 v, T(ve) = +o0. WELELEIL.

Sk b,

P(v) =0, P(vs) =1, P(v3) = 3, P(v2) = 5, P(vs) = 6, P(vr) = 9, P(vg) = 10, P(vg) =
12, P(vg) = +o00

A1) = 0,A(va) = 1, A(v3) = 1,A(v2) = 3, A(v5) = 2,A(v7) = 5,A\(vs) = 5, A(vg) =
5, M(ve) = M

XRARA i =1,2,-++,8,d(v,v;) = P(v;), MM vy B vg NEERK, I N EATLLK
HM vy B v; R (F=1,2 0 ;B)s

Bk T KM vy Bl vg BIIFERE, HE Mvs), B Avs) =5, HIEBEFEHREEI (vs, vs);
BHEE Avs), Aus) =2, MUBFBEREI (vo,v5)s HHE, Avp) =3, AMvs) =1, TR
BRHEBREEI (vs,v2), K (v1,v3), XFEM vy B vg BIBSEEEZ (v1,vs, 2, U5, Vs)o

ERAA TR B, AT v, BEAD TS RE . TFIR CE
M) B G=(V,E), BT [vi,v;] BEATEAM v; 36E vy, WATLLHY o; B v, BTLAL
[vi v;] ATEAEAERPFRIR (vi,v;) B (vj,v:), ETTREHFER wlv;, v;]e X, £
BES, WRITHER w; >0, REE Dijkstra EH I “5 38 ZEHEME (v.v)) € A,
Houwv ¢S M8 v” B8 “B: BEEGME [vi,v;] € E Hov; ¢ S: M55 v;”, FFEA
PRI v B S B GY TP RmE, BoYEREEE).

5] 9-11 A Dijkstra 773K 9-19 Fraamma &, M vy B vg BB .
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B XM AE RS R, Rk
B 45 1 25 5E

P(v;) = 0, P(v4) = 1,P(v3) = 3, P(vp) =
5,P(vs) = 6,P(v9) = 8,P(v7) = 9,P(vg) =
10, P(vg) = 11.

Avr) = 0,AM(vg) = L,A(v3) = L, A(v2) =
3, Mvs) = 2,AM(vg) = 5,Mv7) = 5,A(v) =
5, A(vg) = 9.

EEEM vy B vg BIESEEEN (vy,vs, v, s,
v, vg), MBN 11, M d(vy,vs) = 11,
o L ) Dijkstra SEHEM FHH wy; > 0 M5, M

| DR R SR, WIS Bl 9-20

Frs i IAA [ B, R Dijkstra Aik, a8 M
vy F v MR MIALE 1, (HIX BREAX, BN
v B vy MIRELRRIE (v, vs, v2), BURE —1.

MAEN G YA WP D b, R4 B SBUh e,
B8 7y ki 1RV

AT, DGR — 8 v BUE—A 8 vy W —5I0 [WRLE D P, (v,v;) ¢ A,
WAL (v, v;)e & wij = 400

SR, M ov, B vy BB SR v VR, W RBERIREA S v, B (v, 0) F
v; B GXHE v ATBUE o, A5, BANTFENARE—NERTM, M v, Bl o 0IXE
BRALTE R v, B vy BIEHLES, FTUL d(vg,v;) D200 F 52

 9-20

d(v‘n 'Uj) = !n.in{d(vs: Ui) + wij}

%T*?%ii‘i"?‘iﬁ‘ﬂ’iﬁfé d(vm U[)‘d(?la,i‘)g), e ?d(v-'ilﬂp) (“‘;—(E- pP= p(D))’ ﬂfﬁ m]—F
iﬂi*ﬁ‘é}l’ :
Frahng, 4

dV(vy,v5) =wy; (F=1,2,--,p)

d“)(vy,v;) = min{d“~ (v, v;) + wy;}
J’ - 1?2’ cee P
FHHATRINE 0, BIWss k Bat, W j=1.2,--.p, B
d™ (vg,v;) = d*V (v,,v;)

W {d™ (vg,0;) im0, p BV v, B2 05 10 5 T B AL
51 9-12 KK 9-21 PRl [ BN o, B & S L .



B FH LA, RGRME 9-1 Fr
T (RPAREHFHEHRARZ +o0).

A LAEH], 4t =4 B, XFE j=1,2,--,8,
A (v, v) = dO(vr,v;), FREFBE T
0,-5,-2,-7,-3,-1,-5,6 MAMEMN v; B v, "
v+, vg IR AL

AT PR v, BIF R HEIERE, AT
%44 F Dijkstra Fikd, SGf— s X EITEHE

AMvg) =0,A(v;) =35 (i #8)
e RS, mR
d (v, v;) = min{d® (v, v;) + wij} = d“7 (05, vig) + wio;

MUK A(v;) BB oo HRLIEN, A AN AL, TEBEM v, FI% A
(o B «

B 9-21

* 9-1
- Wij d" (v1,v;)
ol m V2 v3 v vs | ve | vr ve | t= t=2 | t=3 | t=4
0 0 -1 —2 3 0 0 0 0
V2 6 0 2 -1 -5 -5 -5
U3 -3 0 -5 1 -2 -2 -2 -2
N 0 2 3 -7 -7 -7
Us =] 0 1 -3 -3
Ug 1 0 1 7 -1 =1 -1
ur -1 0 5 -5 -5
Ug -3 -5 0 6 6

FR IR BRI 5 — NI R AR B R A LU, RA “ RIADEER” 177k, Lean
B0 d(vs,v;)s WFR—AE ver 1 d(vs, vie) + wisj = d(vs,v5)> WRT (ve,vy), BHE
d(vs,vx)s K5 vy F d(vs,v:) + wie = d(vs, 1) M, BEEFA v, ALk, T
M ovs B v; FIBFERER (v, - o0, 04, Uk, U500

il 9-3, H1E 9-1 251, d(vy,vs) =6,

B d(vy,v6) + wes = (—1) + T =d(vy,vs), BIET (v6,v8)-

B d(vy,v3) + wsg = d(vy,v6)s WAL T (v3,06)0

A d(vy,v7) + wrs = d(vi,v3), AT v Bl vg BRI (v, vs, ve, v8)e

EX 9-5 & D RBRKAME, ¢ & D PH—AEE, WEC PR wC) MFE,
W# C & D PR—AfRaEg.

ANHETERH «



For BEmB g

(1) Wi D REAE AP ABEE RE, A, WM v, BHE—A 5 Rk i 2 ]
VIREE, Wi ZaE p—2 A i

(2) ERIBHEAKPE dY (v, v;) REZEZEE ¢ — 1 NhEARREIEZET, Mo,
B vy BB K B AUAL .

B (1), (2) Al40: 4 D PARFAEIKE, FREGERE25E p- 1 okA% s,
BIX AT = 1,2, ,py BH dP(vy,v;) = d* VD (vg,v;), MR v, BIEATH L
F1) I 16 3 (1O AL

MRS p— 1 WER, FEXEAD 5, d(p’(vs,vj) # dP Y (ve,v;), M D &
. B8, XM v, B v, BEROBUZERSE FRE.

b TIPS EE, AT LRI A fn R i e 2 2.

dV(v,,v;) =wei, F=1,2,+-+,p

d“}ﬁhevj):=ﬂﬁn{qu{duwvmia)4‘wu}e§§?{d“"”(vm1h)*‘wa}}»
F=1,2, ,pit =2,3,+--
J.Y . Yen #&tH — NS0k r i HE vk
dV(vy,v;) =wej, §=1,2,:++,p
At =2,4,6,---, % j=1,2,--- ,p BIBFHE

d" (vs,v;) = min{d"“~ (v,, v;), min{d® (v,, v;) + wij}}
1<y

WMt=3,5T7-, Hji=pp—1,---,1 (5.

d“) (US! UJ') = min{d[t_l) (vs: U.f)? H.Lin{d“} (Uas ”i) + Wij}}’
1>

FIFEH, MAER j=1,2,---,p
d® (v,,v;) = d* (v, v;)

W, Sk,
9.3.3 Az

Bl 9-13  BATEH ) E., FoMH -G 8%, ESEEY, SWSSHIImE T
FEVER, ERAEMARIAN. FWER RS, B —EREE N, Hakadm
(HYZ &, WA — 2 SRR . BLAE 0 o] B2 an el 3T — AN JLAEZ A I & S i &),
B ML . AV — AN FAEZ AEE B MR AT RIAE, & Can%ihk
FAE R EERI I I 9-2 AR,

< 9-2

B 5 24F B34 B4 %54
11 11 12 12 13




- BAF(F5H)

B AT ) 8% 0T SR 48 9t H ik 9-3 FoR.

% 9-3
i =5 0~1 1~2 2~ 3 3~4 4~5
“iefs U 5 6 8 11 18

LRI IR G EH TR BRERZM. Fln, FESWE - QFRE, NI E R
AR 11411+ 12+ 12+ 13 = 59, MIRHELgEB RN 5, HEATHA 25, TRIFE
SIS P B 59 4 25 = 84,

NmgEER— = AESWE—F, P TENRFWENA 11+ 12+ 13 = 36,
YEEH I 5+6+5+6+5=27. HAERMIE RN 63,

Q] ST 5 75 A B S A e P 20 1 W 46 OB V1R 2 AT DAL A ) R4 DAy e o ) L
W 9-22.

4 9-22

F A v AR “88 i SRAEYIMEE— SR E” XHORA (IR — A ve, PTLABEAE NS 5
EAER) e M v Bl vigy, oo v BlI—5KIe I vy, v;) RIRTER @ FEYWRER RS —
HERZE § FFEY (B j -1 F5D.

AL # B AR k. B, Coy, vg) 25 1 EEYIWHE—H ks (G
(TER 11), —HEREE 3 FHERE CUT4EBER 5+6+8=19), H (vy, v) LRI
30,

RE—3K, TR A& S R ) B AN TSR vy B v BRdR REL F 1) AL «

R BRI VST, {v1,vs,ve} B {v1,va, v} BRI RE, BN PN RAETT H
—ANFRRBES 1E, B IERWE - GFR&: BN HERER 1F, B4 EFWE
—HFiE. LELSRAEHEA 53.

9.4 MEmw AL

WL ALAE THRERHE. G, ABREPEEMN, RRREPEHRM, K
RGHHAR, SRMARLTHIETS .

] 9-23 RS S v, RIRHD ve MASHI, 8K (v, v;) FREM v; B v; B
B, KA v WS v, SRR R RS R RIS 7



#o¥ B 5 M &% &

2o A N vy L] veo BUAEEREE —MNMEHT RN vy IBF) ve BB Z .
M 9-24 g3l T Mgk R, BRIGF T RREXAN TR, BEEHL LiE
fvEchte XA 8 MRALR A vy IBE] ve, EIXAACM R ik R 78 AT LAY

1 5 u ] @ - Uy
10 3 B | 11 ® @ | ®
" vl‘ 3 T v 0] ® @ ty
) 5 17 @ | @
1y 6 = 1 i @ - 1
i 9-23 t 9-24

9.4.1 EAXAEIZEEXREE

1. ME5R

EX 9-6 H—MmE D= (V,A), &£V PIRET —mMhEkE Gih v, 1
HmMO S GEh v, AW hE . X FHE—PM (v, v)e A, FNEF—A
vi,v;) 2 0 CRTIE R ¢;), FAHIKKAR . 0HERAHICXPER D ME—AME. icfE

D=(V,A,C)
Frif s LR, RIEE XAEMES A ER—DRE f = {f(vi,v)} HFR flui,v;)

R (vi,v;) ERGRE (FFRHBEEE £i;).

folty, P 9-23 it — ML, $8E v RRAL v I, oAb SR ) . K%
IECEN cijo

P 9-24 Fror Bz s &, el H 12X ML B —ANA, BN RE s R 1%
ol LRy, Bl fio =5, fru =2, fia=3, faa =15,

2. AT S KR

(IS5 25 1 S B ) L ] DAt A TR AN I BBk — AL AR E
Afied iz oG g ) (AR AR ;. —RPEAKRE I E. BTN,
& X S S I X fL I R R 2 28, RIS R, RO IX — AR
by i GUUREAE, BT A A F . B WL IR v R R
AR VS, WX RS SR, Ha:

EX 9-7 W FRFIMGR f FOARIITHR:

(1) ZRPMREIESE: I (vi,v;) € A

0< fiy S ey

e

(2) P &4
AT, RHESTRAR, B i £s.0) B



>, fi— Y, fu=0

(vivj)eA (vjwi)eA

T KA ver

Z fsj_ Z fj.v:'v(f)

(UR!UJ)EA (UJ'US)E-"!-
PR v, i

Z fii — Z fie = —v(f)

(v v )EA (vjve)eA
A, o(f) BB TTATIRIUER, BV AP SRR,

Iﬂ‘?—?ﬁfﬂ!g%#E%n ttﬁﬂ&ﬁf;ﬁ%mﬂﬁﬁ flJ =0 }i-';jtf_%_ﬁu .,»’I\ﬁj‘?j:?fli (ﬁ:ﬂa%iﬁ)o ;{‘:
ikt v(f) = 0.
BT {fiy} MR o(f) BB, IR

0< f,'_.'; < Cij (T.-‘I‘.Uj) e A

o(f)  (i=s)
Zfij_z.fji= 0 (7 # s,t)
—o(f) (i=1)

B KL ) R — MR IR M AR ) . SR —4] {fy;), TEWRAR LRSS R
o(f) BRI, BB BRI E AR R, BRPIXA B A T R e R — T i3
. ENRE.

3. ik

FHE—ANTTR f = {fi;} BAVBEME R fi; = oy WIERAEFEE, F fi; < ¢
ARRR D AESEFN. fF f;; = 0 MR ATRIN, 1 fi; > 0 FIFChIETRIN.
fEE 9-24 1, (vs,vy) RUFIL, FHALK IO AT Fro IR & JE RN
#ou RGP IERER A v, A v B— 58, ATE CEER T RN v 3 v, T
Bt FROIRHAY R —ZRRINH A S EER T B, WERTEER. AT atag Al h
pte H—RKIMSGHK T MR, ARG, J&RIKKESELH p.
K 9-23 1, 7E4E p = (v1,v2,v3, 04,05, 0) L
it = {(v1,v2), (v2,v3), (v3,v4), (v5,v6) }»
p~ = {(vs,v4)}
EX 9-8 ¥ fRER—AAITH, p BN v, 3 v, B—KBE F p WL TR, 2
J3 CRFRTH f ) .
EI (v;,v;) € pt by 0L fiy < eijo B p* pG—9URZARIBANGR
TEIR (v, vy) € p~ by 0< fij < ey BI p~ pRE—IURAEFHIN.



MEASAS o

v

Kl 9-24 1, 8 p = (v1,v9,v3, V4,05, v6) A= FRIEHE. B pt I opm PO Y
JURE A&, .
(v1,02) € ¥, fra=5<e12=10
(vs,v4) Ep~, fra=3>0

4. HES58E
BSTcCV, SNT =2, WINHELEAE S b, KAE T FHORAITHERNES, 2
K (8,T)-

EX 9-9 D% D = (V,AC), #HRE V #HMAEMEEES v BV,
v € Vi,op €V, WREIREE (Wi, V) B (08 v, Al o, 1) BEE.

B, FERK LTINS h 2, WM v, 3 o, EAFER. BTl B L,
IR v, B v, LB ZIE.

EX 9-10 &k (Vi, V), B#E (W, V) FHH I 22 AR A 1
A (REAER), 2R (W, V1), B

oV V)= . Y -6y
(vj0:)€(V1, V1)
AFEUER, AR AN o(f) MASEE A HEN AR, B
v(f) < e(Vi, V)

B, 2::ﬂ?'~"ﬂfﬂﬁf M —AMERE (V7 V1), M o(f*) = (W, V), W

fTRBOGH, (VY V) SR D MPTERERAREAMI—A, BIE/RE.
EIE 9-8 AU fr OREKH, MBEIUCHARGELEXT Fr .
WERR A7 fTORECK, % D PIEERT f' W4 HE p 2

6 = min{min(c;; — mmf i}
HIE R E S WA 0 >0, & !
f5+0 (vi,v)ep*
FG=8f5—0 (vav;)ep
£ (vi,v5) ¢ 1

AR (£} B~ AR, H o) = o(f*) +6> v(f*). K5 f* REKHMES
F -

AEBE D WRAEERT [ 095, TEW] S SRBOKU. RAVRU R iRy ok
XV

L v, eV

HueV, Hf<ep WeveVy

#ueVy, Hf>0 WEvew
BAREAERT [ (085, % v ¢ Vy.



& B3 % (F58)

V=V, TREH-RE (7, V)). BRLH

o % (vi,v5) € (W, V1)
i = s
0 (’U;::’Uj) € (Vl-. VI‘)

FREL o(f*) = e(Vi', V). T f* BREB AN, &HEHE.

H ERER AT I, # T RO, MRS h i MR (V7 V),

v(f*) = eV, V)

FRAEWNTEEMNLEL:

R R DR E R AR D, M v, 3 v, EKRMRESE T2 v,
vy I/ MREERY 25 5t .

SEFE 9-8 ABAMRME T FRME P BRI — DTk FHHT —AATR £, REHI
D "FHEKRT f M4 5. mFAR 6, WALl 9-8 fiEiiE b g, Bl
fr BEARERRAI AT . WIREA RN, WARER. mAHERE 9-8 J5
SeFEER e VS e, ATRURYE o, FRT VRN D bR T f B B

SERRVFER, SRS ERE X V. EfRTEREY, ARSHTIEARRE
Ve PRI, BERSHARERAR V! DA, —B o FTHES, MRS —FKHT
B WRRSEREATART R, v, MEARS, WHBEAREESY 5, TRAIEH.
1y EL (7] B .15 31— A fee /A
9.4.2 FRE|BARIGSE

M—AAATRH R CGERGRRESE f WALl f 2FR), s dRSH

1. iFSidig

EXA TR, Mg s RS A (U CRERREERFD, 80 KRR
Frl. BT AR SEERES: B MR SRNEHRS R —SG 21, LUE
IR BB AR SR A E T RER R 0 R,

SRR, SIS v fi Lk (0,+00), XH v, RIS TIARKERN S, HRELER
PR —figh, WS MARKEN S v, M—VIRES & v

(D FLEI (vi,v;) L fij < i WS v; 555 (vi, U(v;)) o« X B I(v;) = min[l(v;), ci;— fij]e
X AL v; BOAR S TTARKE B AL

(2) FEW (vj,v:) by fii >0, WG v; 355 (—vi, Lv;))e ZXE I(v;) = min[l(v;), fii]
X A vy B AR AR A A A

T v A STOCRESKE. B8 LSRR, —H o, i LS, RUH[H—FK
M ovg B v, BT 8E p, BN

HIERSEHRECRALR, MRS ERIITA T IRN, WEELSR, P17
b3 N



%9?J55_@ﬁn€3

2. AT

Wk v, BRI SRS AR, U “RMIEER" BIpk, RGN po Bl
v B — RS v (B —v)s TR (vi, vg) [BRAEREIE (ve, vx)] & p EAOIR. $EFRER
oo B —RS, FR v (B —v), IR (v, ve) ERARE (ve, v:)). BT o
M —AbEE, Kk T2, BE v, Mk XN H AR AR R T 15 . AR 0
B i(v), B o WB—ARE. 4

fis+0 (viv;) € pt
fii=19fi—0 (viv;) €p”
fij (IJ'E,‘Uj) ¢ H
FHFA RS, AHRATATR = ()} EREART LR
Bl 9-14  FIERBIERIE 0-25 BRI MR, MEMEE (cy. fi)e
B (D SRR

" 43 _ u . ® HEL v, bl (0,4+00)
o2 7 } XY @ KE v, R (vs,v2) £ fo =
1, (1,1) Y (3,0) U e = 3y AWMEEFRES S, I (v, ) b,
4% ‘ @-‘“ fa =1lca =5,fa < car W ov FFREH
m 2.2 b (vs, U(v1)), FLH
#l 9-25

I(vy) = min[l(vs), (es1 — fs1)]
= min[+o00,5 — 1] =4

@ T v, 1"%"1’111 (visvs) b fia = 2,013 = 2, RWRKRS KM
?:T:?:J[l (Ug,’n‘.’l) . f21 =1>0, )JJ,H Vo iE'FF\%jEJ (—131,5(1}2))- i"iﬁé

l(v2) = min[l(vy), f21] = min[4,1] =1

@ KFE vy, TEIR (v2,04) By fou = 3, co = 4, foy < coar W vy B FHRE N
(va, L(vy)), IXH

l(v4) = min[l(vs), (€24 — f24)] = min[1,1] =1
fESIK (v3,v2) E, faa=1> 0, 4 vs b3'%5: (=g, l(v3))> X
l(v3) = min[l(va), f32] = min[1,1] =1

® 1t vs, vq PAEE A REATER A Bl
FEIR (vs,v) by far = 1,c30 = 2, far < ca0 8 v WS (vs,1(vy)), IXH

l(vy) = min[l(v3), (eae — fa¢)] = min[1,1] =1



% % 5 (5 50k
W s

A v, B TS, EENREERE.
(2) s
BRSBTS REB — KR8, W 9-26 P AF LLERR.

w(-v. 1) (4,3)

.3
{01 +=)0}u,

v(v, 4) (2,2) w(-w,1)
¥ 9-26

=

“o=149p L% f.

pt b fa+0=14+1=2, fa+0=1+1=2
no L f21—9=1—1=0s f32--9=1—1:[]

H&MW fi; A%

. . . P I 1y (4.3) _ wu
TS5 W& 9-27 PR i vTAT L, XX 5 * G 4
ANTAFRBEANG SR, SR PN s W NP
SIS vy #REL (0, +00), FREE v N A [0 N\ 6™
\“1

glél“ U1 *f_l.‘u (95,3)- ﬁﬁ' Vs ?lm (‘Ul,‘Us) Es
Jis = 130 IR (v2, 1) Lo for =0, A
GRS EREICEgREE T £, AR,

X ERTATH (B 9-27) BBk EK
e AR

(v, 3)uy (2,2)"‘.‘: e
K 9-27

v(f)=fa+fo=Ffu+ fae=5

R ol R B R MREE (Vi, V), o W 0RR S RS, V) ARIRE RES. i

EE (W, V) Bk R/MEE.

E#lH, Vi ={v,n1}s V1= (ve,v5,04,0) TR (W, V1) = {(vs, v2), (v1,v3)} AEH

MiRE, ERARBE 5.

T, FIRR S AR R LR BRI A6 R, RIS 2 — AN BeMBdE . B/l
LA AN SRR AR . B, hIRe ML, e % B EeE N
AP A HIE RO, RE N 7T, — B /MRS IR e

HBRAC, 2% (A O i Ok 2> o



Fo¥ @5@%@

9.5 =/NERASZXIRE

R T RIS PR ESRR R, WA U R, A
HIBHEAR SRR, T FLEA S0 B, A1 A0 S AL i
Kz .

B D = (V,A,C), B (vi,v) € A b, BT AR o 5b BHT A4
PRI B b(vi,v;) > 0 (RTHEH by)o FTHSNRABARISMALZR B /)
A Rk B

()= D bify
(viwy)EA
I

A RGO A W — ik

M AT, SRR T R A TTATIL R, $RBUR T A — A
pe AT o BHE , RERIOTTATIBAEE R T BT 8, WLRSTH BB . WAEE
FREN OB, HRHE—T, DI —FXT TR f Q85 0 Lo =1
W £, @EF QAT 0 CBAR o(f) = o(f) + 1) b(f') H b(f) BB ? FAF th

b(f') = b(f) = Zbij(f;j - fij) — Zbij(f:j - fiz)
=Y by — > by

TAHE S by — S by BRWIKAHATBE o )« .
ut n-

ALHEY, # f REEY off) QG TTATHRA BB, T p BT f M
PSR BN R, DA p KRN £, BEIGETR £ RS o(f) BT
£ TIPS AN ST, SRE, 4 F R IR, R B R S SRR T

FERCE], BT by >0, FTUL £ = 0 SR 0 MNP SORE, BATBIA £ =0
k. —eH, T fRUR o(f) BN, & F IR R R I £ FRET £ 1
SN ik, TR — AR T WS, ERTAURENS D A, T
38D P 5 (vr, vy) RPN IR I (v ;) B (v, 00)0 X W(F) kA

’{ﬂ Wij y‘J
{bij Bl <oy
wu —

+0o  Hfij = ¢y

~by #fi; >0
Wi =
+00 Z’_tt'fu =10



m_<>m§%%@3@

(KJEH +oo HIARAT LA W (f) HHg2)

TRAEMS D th3FRKT f /N2 M S ss i TEmpE mE wf) &, 3
KA vy B vy, BEHELRR . BIEA WF8E.

TFHEE O =0, —BEERFEES k— 1 SERHNAR F50, WHERRcE
i W(FE), 78 WFED) dh, KM v, Bl o, BRI . FAEE M (B0 6 %
BUZ +oo), MO0 g BN BRI : AR, WIAEIRINEE D 15 201N
WO BE e FERYEE g BXE PN BTSRRI

¢ = min[min(c;; — fl-(;"_”),min(fg“_”)]
nr [

fi(;‘_” +6 (vi,v;) € p”
fi{;) = fi(_-:‘_l) - 6 ('Ui:vj) € “_
Y () ¢u

BRF AR fO, FE Y B8 ERSR,

il 9-15 LAE 9-28 A, KgAK IRSFECFEN (bij, )0

(1) B f© =0 KR ATATHi ;.., -

(2) MUl wW(F©), RN v, (4.20) “
B v, PR (ve,v2,v1,v¢), WIHE 9-29(a) (A N -
i S B Ay s F B

(3) fEIRMNSE D rh, EiX 5% fe ki BeAH I 1) 34 T
F7HER p= (vs, v, v1,0)0 s 3,100

(4 1 p EHATHE, 0=5, & f(lJ([f_Q 9- % 9-28
29(b)). M RGO, FO, fO O,
WRRUCA 5,7,10,11; FI#AH M ABRACT M E K W (D), W), w(®), wf®), W
& 9-29.

FERE W(fW) hEARFEMN v, B v, BFHEHE, BTEL FO Jgd/h 3 K.

(a) (b) (c)
W) 1O, o) =5 W)
¥ 9-29



FO¥ B 5 R % &

-1
o5

™

LiA

h 3 L]

(0
3 (=10

(b) (i)
W) fO, u(f)=11 W)

g 9-29(4k)
9.6 I [EMHRiE 5 o) i1

LEACE TFURR B 05k B3 ) L, e A EMES, wkdE —NEEE, ®%
W oe; FWT—ANERIIR wle), FR—AE CROEFRED, SRl b—k, HER
(AU /N . XA ) R TR R 2 A M E 1962 fE B CHR M, PRIEAE M bR EilFs 4
[E il 326 53 ()RR
9.6.1 —ZEE &

gE—MNERLER G, HEE—K, dE—K, B—K, MWFRX 5B
., HEEARRE, dREw B, REABEAREE. A EEE RS,
WFRCHERBIE . SR, —ANE R, XA E L RERRE HESASEIEAES) )
A (KR ASZIESARD.

FIE 9-9 EMLER G HEHEE, MHENY G P .

JERR  AEERERERARMY, FUEMZAESME. AUl G BEOE AN, L o(G) HAT
¥eragy, B e REEE, AEHFA W qG) > 3. Bk q(G) =3 I, G BRI
B, £ q(G) =n+1 M5, B G RASALKMERRE, JH p(G) > 3, MAFE=AK
wv,wy AF [u,v], [w,v] € E. NG WEED [u,v], [w,v], BNFL [u,w], HEHFHZE
B G. GH qG)—1 %l HHIAER S, G Z22EFNTE. & G &R, B
LRI, G AR ' 40 " P [w,u] E SR (w, 0], [v.u], IR G
kR . B G AAE G, Gy B v 7E Gy P IRIBIAGEE, GG, 23
Bkl Cy, Can WHE Co Y [u, w] XEDHRL [u,0], C1 K [v,w], BTG G HIEKHIE .

it 9-10 EM L EE ¢ AR, M ALY G BERAAT .



& EHF (% 5H)

SER PR BARM. RREELER G MAEPATA u v & G PRI—AF
W uo]  CHREE G, wo ZIRAED, WaRAFLLERED LNEL), B
LEE G, S G PEA M. HEE 93, G HKHE C\, W C hE LRI G
4 [u0], B G R4S w, v HIERE.

SR R AT T R — N R — B m N RN, TR E -
B, (I 0-1(b) AT 4 AL BRURAE— B, WaRst, BRI E
FEM. WP 0-30. EAPIAZI A va A vs, BILATLU S vy TFIG, FI—EWENA vs £L.

v 1 v 1 v
1
1 ; 1 1
v 1 vy 1 t
[ 9-30

BAEMRBERE: wREMNCLHER ¢ RATU—2ZHEK, ANt E—%m 1 kg2
LB, ’Eﬁﬂmb BN XN G EH D sBkhEE OXi G BEPANET ) W?
TR R DR (Fleury) $RAEH .

AL, HENHAFLMME. W e RIEEE G —NiL, WERN G PEE e, Euk
AE T, WFK e 2 G MElA. Flin, B 9-10(b) #, [v),v] £EliL: WG4
T puls

®G=(V,E) LA AME#E, L

Hie = (Uinﬁeinv’i”eig:viga o Wiy Gy Vi)
TESR k PRBINM R, T By = (i, €1, 1 €3,), Bx = E\Ey» UWR Gy = (V,Ex)(FF
W k=00, 2 p=(vi,) X8 v, ZE G WIEE—5, B =2: Gy =G). #HITH
(k+1) &: £ Gy P& vy, M—FKEKL ey, = [Vip,vi,]» 1 i, BNR G KELL (BB
IE v, & Gy BB, X0 vy, € Gy PHIBHILER e, ) 4
B = (Vigs @i Vit €525 Yigs » 3 Uiy 9 €t Vis Gl Vs )

BERIXAERE, HEEAR T ERAAA L. ATLAER: XS sEL 2k T v, I
HRENERE G rRhLRE .

MR G=(V.E) REAPHANTAINEERE. ATHER v, 28 G — A& AstarLd
T o A5 2 fa] S BRI P Hh B A A s BB B
9.6.2 HFiESELMELZE

AR TR e, W RAESE MRS 3 A FOBTAVE R Y, e E P RAE A s, I Afbatar
VAMIB R A, B R4l Ik, HAL—IR, BJaEIZIER, R AT AE (0 B Rt 2
R M THAANEERE, SomEegng FESE - RREBIR.



F9% Elﬁrﬂ]?&@

fitn e 9-30 MIETER S, 2 v LMBJE, MR G AT LA T (B 2 R 1

Uy = Vg == Uy~ Uz~ Ug == Uy == Vg = U = Uy — Ug —= U5 = U3 —= vy, B 12,

AT $% 7y — SR R EE

V== Vg == Vg == Vp == Vg == Vs == Vg == Uy == U3 == V5 == Uz = 01, AN 11.

AW, B —FKBREE, 1B [vo,va)s [va,ve]s [ve,vs) EEEEET —IK. MiEH —
FEREE, EU [vs,v0)s [va,vs] EEEREET K.

WMRERFBET, U (v, 0] EESGET LK, BATEES v, 0; ZE8INILAD, 4
A AU ER B SE, 0B AR Sl . T3 4 M 2 5t 2 A I 397 1<
AR . BIndERE 9-30 1, T HR B AR BB B E 9-31(a) A1 (b) YRR
i [ .

L @ Us 4 Uy L
i Uy U th s ("
(a) (b)

14 9-31

IR, ARSIk B LR A A 2 RS T AH N M T A BB 22 . B, e 3 B )
AT LAROR AFE— N A A E T, BRI EGY, EHEAGA A, FHESD
R S AU A B

RAHEEHEAEF sUMM M ER L, AT (ERL) HE, Ry
1T BN TT R

IUAE A ) J 2 3 — AN AT BT, e — AT EE, BABBXA T E
REABMHE? EAREBRTE, WA E?

1. BT AROBMES £

£ 1%, BRONCEKUEM, EEA—NET, s @B, prelun RE b4
sy BT DA EATIRC AT . R b B E [, Mo — 0 A s e — A, A4
ML ELmMBE R L, THESPLET S, XA THE T E.

5l 9-16 1 9-32 HHHTIERE, FHIUDAF A, vo,va, e, vss FFHAFRFIAT, W vy 5
vy A3, v 5 vg H—Nt.

7R 9-32 iR vy 5 vy MEERIFILS, (FHL—4, Bl i s (v, vy, Vs, U7, Vg, Us, V4) o
3 vz, v1]s [v1,vs]s [vs,v7]s [v7, 6] [v6,vs]s [vs,va] EAEEDIMBEIE S 2, FFEHE vg
b5 vg Z 1A — 58 (vs, v1, V2, V3, vy, vs,6), I [vg, v1]s [v1,02] [v2,v3]s [v3,v4]s [v4,05]s
[vs, ve] WAENEST D MBIE S %, FREE 9-33.

£ 9-33 1, BAFA, MNFREMTITHE, ERLEEH

2wi2 + wag + wag + 2wys + 2wse + wey + wrs + 2wy = 51



EHF(F58)

(i 2 Uy 4 b L Ly b

F 9-32 4 9-33

2. BEATAHR, BREEDSDNTHE

B, ME 9-33 AT LLFH, i (v, v] EEWEERL, WEEETIZEME S %
P, BRI . R FERLIER AT HE, MEaKENGH TR, FEEE,
[v1,v8]s [va,vs]s [vs, V6] FRER G,

— ST, 5 (v, v;] EEPREBEAU L ERAN, b EmEEcs, HaEs
Fl|—AN BB N ATAT I o

Bl i

(1) fERfthEsd, Eg L tR2H - £ELL.

Wk, & 9-33 ATLLIAE N 9-34, ERIMEBTERN 21.

Hk, BABEATLAER, WBEEPEAE O ER S A, MRk ERZILN
o EEED, BB A . B AR A B T S A ST XA B AL
—f, @ EHATR IR R, BB A BRI AT T R

(2) AR, B8 L EE DR BN T B BB —3F.

WMAER 9-34 1, B (vo,vs,v4,v0,v0) MIEEH 24, {HEE EEEDEBA 14, KT%
SR — . BT DME— WS, LA [vo, o] [ve,va] FEIER AN (v, va]s [vs, va]
FESD, WERDEPCFER 17, WHE 9-35.

U 2 5 4 o i 9 o 4 v

4
5 3 313 5 4
3 313
6 ty 4
2 L . 6 w4 .

1%l 9-34 F4 9-35

3. FIT B 77 RAOFRIE
M LT, — AR R (1) M (2) MATHR, RZ, A
LLIE W] —ANATAT R AL (1) L (2), WXANATI SRR U 5. RAEIHER A



9% A 5 M %

A

439

Wbk, XEERAITH R, BECRTMHLEE (1) F (). FHHL, Bl ki
TR FAWEAL, WRT7 ST, HERM (D B (2) BBBEHLN b L.

R 2P 9-35 IR (vi, va, ve, V6, U7, U8, 01 )5 E

< 2 o 3 o WIESABBCY 13, MR 24, A4

/s 3 s TF(2), LUK 9-36. ERILLM TN 15,
4 fr i 9-36, 4fF (1) 1 (2) Bk, T
" s 2 wo FHERTTE, B 9-36 T AT AR R g 3k
5% () e DL S 3 B 2
A 4 LL_E B (K SR Se 10 0 6 2 1) 77 30 R
v 5 , - : Al B A AR, Ak A
| o AELETRAAL (2), CERKAG .

TFIREHA 3 AR, i “H” FIRNEEA 13 M. ST oh [EbE 5 8, o4 BT
S, IR ENHET.

9.7 [LEZ|o)&R

i ML IRRAA BRI R ATREE MM, M EARIE? RATR AT
LIS 8 4710 TS PP R 0 I ? SRR, ST #5002 — g
B, BRALICAN A TU AL T E P Sl AT A LI . B TLRE ]
SR A EREE G K G PRI (ARSI . 584
MR, XEE— AU, BRI, AL, o A
OO BRI 2 —, 5V 5 H0 244 5 1 AT

TE5 6 Tk A RIR L 5 ISR A B R BER , #5 T
FUEOF T ARSI B — AT, 4E— 53 TRME— T fEAUR AT A 2 A AT, LR
By %53 TSR TARBT A RO 1], B AME SR B2 -5 58 4 — MBI MBI AL

403 01 T AR — B (K ARV, 446 AN % WA

=BT AR o R TG R R AT ISR, A 5 A R £
(AL, USEAMEAE MR, BB — T2 A IR
0.7.1 BABASEAEE

EX 9-11 {El G = (V,E) P, SALKLHMIES M AP mE. 2544
Filee M, {ifdvee, WA v 4 M BE, WHRTL o £ M 8508, ¥ G W5
AW M P, Wk M HE G A RERER.

it 7EH 9-37 1, G, HIIL%E {e1} {er. €2} {e1, ez, €3} FHIRICAL, I {ey. ea. €3)
2 G F— P EKILER. & Gy, B, e {er.e0,€3,e4} E—PERICHE, 24K
PLAC.

s LBBEN, MIAMEEANE. W CH

W



»

840 .
4

\
~

5

5 (M)

(4] £y

F 9-37

EN9-12 # M EE G H—AILR, G —% M R IEILLE M M E(G)-M
AR LR . TR G —% M ACHEBR O SR SRR M AR, WFRIE N —
% M IR

AR A AR K HOUCTE R R8T EE MM . st b, WE—/NTATTER, #al
RWE 8 Bt IOICHEAT ol (Bl 9-38 Ff7), ELBIUCRECAAEEATAE M St hak, &
BeAF| R TR R R, BEBERATT R LS. BRI T R B UC RS 570k 1 i f ¢
V45 R S B0 . FRAE R e R

& X.
R \
@ ®
M
r—d e—=o
A B A B

4 9-38

£ 9-11 (Berge,1975) & G I—AMLAE M REKILRGR S DEEZMFR G HA
TEE M B4 B .

JERR BEME B M R G M—AEKIGE. (RIF%) BRTE G PHFE—A M 3
#% P, MU P EFIEARRT M fsksdEsd M. 88 M H G —PILE, HE
M Z—4%ih. X5 M PRKETE.

A R RIES, BARmAning 2, a1 al/R (Reinhard Diestel) ff (Eig).

FHEMNABELN Hall EH, # M 23K G = (4,B) —AILE, # M M
A AT, WFR M aF X.

I 9-12 (Hall,1935) % G B—#EAH V(G) = AUB, W G BAMM A KIILAC
2 B A X C A, A |N(X)| > |X|, 35 |N(S)| %R S MFraLBaigEs .

SERE MEEME W G AR A MICK M, MR VX CA B X MTSAEM TS
N(X) hRE2ETi g ——ACx, & [N(S)| > |S].

M RAIK |A] A%, 2 (Al =1 FRBRRCL. BK (A >2, B AR
AN, Hall 247 ARIEWAT A AUCACHIFAEDE.



Fo% @5@%@

TR T X C A BH N(S) > ||+ 1, WEE—%Kil ab € G, HEEHE
G =G - {a.b}, MABAAEETH X C A\{a) Wilk2:

[Ner(S)| 2 [Ne(S)| -1 >8],

AR, G BE A\{a)} M—ILE, E[iL ab, RABT G P—4HM AW
VEAL,

i — N ET T A, BT B .= N(A) F |B| = |A|. hEAMEE, E
G' = G[A'UB'] WEWM A" 1R, AT G — G’ 2 Hall £44: AT 2
INe-c(S)| < |S| A SC A\A',  |[Ne(SUA)| < |SuA|, SBEFE. FEdH
Mikfd, WG -G AWM A\A —NILES, EXFHAILARE —ERES ¢ b—4
A A ICEE.

¥t 9-13 i G = (AUB,E) AnELRMES LELML |4 = |B| A
VX C A(RRY), 3F IN(X)| > |X].

IERR il Hall @, £5ig/2 Bk,
9.7.2 SR THDE & A ILEC A 6 5F F Bk

Bl 9-17 HEAFHERTIR n AAR vy, ve, 00 vne A m TUTAE wy,ug, oo e
ELRIREAS N AR GERE AR b — B a0 LI TAE . R W REASREAE AT A ZB A IR — b B A 1
THE?

KL A28, 0 e i HGR AN R R WE—A WA G

REE: V(G)=VUU,V = {v,v, 0.}, U = {uy,up, - ,um}s

WY E = {viu; € B(G) BAL Yo HAE T MEw; 1),

BTl BB — AR G HH—/N5E LR

Xt NEEFFIEE . QAR R F B T LR (Bgervary) 46521,
1965 4 185 (Edmonds) T Berge 52 BT Hall 5 B0 SLHb4T 7 Sodk . XL fie
FIGE A i R RAEEA A (IUCED, REFEAEZEMI I TRkt — ANt A (IR,

HARE: Nl G = (VUU, E) fMEE—/ILE M FFiG.

@ # M WV, WEkEsR.

@ # M AHRV, WEV PiEE—A M RS v.

(i) 45 G PAMFAELL v Ml AT M W B, MIATIRFUS o fy M AHS BRI (0 T 2
B X, MS=VNX 2 N(S)| < |S| (A Hall EBFIER), M Hall £, G
AREEAEHAN VO RICEL .

(i) FFAELL v i) M ¥4 8 P, Wi Berge sEB4N M AREKICH, H M
A M OERKUCAS, B M R M. RET B, FICREGDECE S, HE
1938 |V| 4UCHLIA K 1k,

HixP®R:

WA —iE G=(VUUE).



A iE B (B 5
s iE 5 (F5R)

#i: G H—AMMR vV ILES M.

® % V| > U], W G hAFEEMRM V RICE, #ik. 7, ERE G 140
it M.

@ # M W v, WL, il M B/, RV A MOARERE v, i S = {v)s
Ti=Ds

@ # N(S) < T, W1k, G P AFFAEMA V IILE (B N(S) < |T| = |S]-1 < |SD:
HIE v e N(S) - T-

@ u MMM, BuwweM, £ 8:=8SU{w}, T:=TU{u}, O SLH{)
(5 1T =8| — 1. &M, A% M W8 Po,u), & M:=M, Q.

Bl 9-18 I 9-39 hift) I R EAFEAETERICAL. FAEAE, R —A5ERILAL:
FARLEE, BEWE NS)=T MESE SHT.

2 MN—AWEEUCE. M = {vous,vsus, vsus}
(P 9-40(a) SO sELkid) A, AT F RIS, B M
WA V, BV R M R v Moy
%, REPITHEON®, R E—5% M HT B viugvauy
([ 9-40(b)). 1@, W44 A AITECAAEA
ULHEC (L, TCAcd KA M = {vius, vouy, vaug, vsus}
(& 9-40(c))»

t L Uy Uy Uy

(a) (b)
4 9-40

B M ARER V, %550, KBV R4 M KRB v REFEL S = {u}
T =@, HHEANREL—FM vy HERE M H 8. B2 N(S) = {uz, uz} N(S) # T,
M N(S) =T PAEREICH —A, el uy, HE@. B ug & M WA, HITA AN vs, 1%
U@, SHT HEHHK S = {vs,vs)r T = {us}. WE, HOHWRE N(S)=T. B=H5]
N(S) = {uz,us} # T» B uy € N(S)-T, HIRTEAHIT®, R3] us MILEC S v, S I T
P EHH S = {va,v3, 01 }s T = {ug. us}, BHEQ. I KT N(S) = {us,us} =T, Hilt
GRS IR, BB N(S) =T MEAA S = {vy, v, 01} T = {ug, us}o

b3 ) 2 A SRR DG s T T SR 0 A9 dscK ILAC.

BATAEX B 9-17 AMERIIMBE, WREAMA LI n W TERBERAR,
T4 ERF B BAIMIEIR T R LU AR BRI aE, AW AE, RSN
A2

Bl 9-19 FEAFTENR n PAR vy, va, - v N 0 TUTAE uy,ue, - yune B
1A N BEEAE S — IR LT AR, S AR TR AR K—Fh TAE%HE,



BO¥ B 5 R %

AN N R TR AR T, BAESH TESERIEEIK.

PATi R e th Bl (o) RS A e R : o) M Ak il — AN e 4 s P b ) )

BE: G=(VU):V = {v,va ,0.},U = {ug,ug, - VUn}s

WE: E= {b'."uj & E(G)ﬁﬂ.ﬁ%viﬂﬁf{}_]:ﬂ;uj Htj} Hi LARUE R Wij (BLAT A
0, % vy AETTAE w)-

R G A FAT KB 56K ILRC .

SKAPE P () B KB 56 R AC IR R, P e T B I A JLANE X s

EX 9-13 [ G WAk NI S 3 E S BEEN — A g B 6, FoRTN v
bR, w(uw) TRl (u,v) BB TR HE G = (X,Y), il e=ay, ¥
11 Uz) + (y) > w(zy), WHREMFTH G H—NAIITIRERS .

EX 9-14 WG RZR—NMN = HE, ¢ B GHTITTHANRS, 4 (vwo) LS
w(uv). %

E; = {zy € E(G)|{(z) + £(y) = w(zy)},

G WL E; AHISERMERTERRS G ) ¢ BETFE, &b G

AN R, SnT DL SEA N — LTS R 0 B A AR 5e 4 — i
B Knne Knn TEAEESERICE, HEBA - SEAEABILR S K, DrsARsEIT
RO, PR (Kuhn) FIRE5EH 0T (Munkres) FW THCRIBBGES 4B G = K, 1Y
BONBGERILRC, HFsR ARG TE G PRISERICACEN Y, 1] &R 77 ik .
A, WARARETE Gy P ETEFKILEN 475 ? Kuhn 1 Munkres #5H T #58ths 51—
ANTrid, AEEPET A F R BOCICRCES K, 254G se R ICACHIARSS 1148 .

PEAN A S D IR W bl A e 2 (BiE S M e ).

9.7.3 FRELE a)F:

AN R U, DERRAS R LA A R % RORIEIRI, TR o
AT AR TR TN . — (0 0 LA RE T OO 4 0 e I
TUSRATIR I R, TR REAE AT KI5 BURI . SR, #5 M R— NSRS, e = ab
SR T M L, Lo B0b BT o BELENTSHTIICALA N BITRR
i), M4 a F b TRETBE o B TILFE ST MILACIL, ITAE R LBC T M. B,
UL M T REALBORH), (AR ARSE .

1960 4 New Yorker $TI_E 0~ 30 S REHSE I3 AR M R RLHERT T HRNB

Flo ESCHURIRAE AN G ASFI38 54N B0 4082 (19 2% 4= [R5 H 335 0 A 2 1 B
i, WAREABGSRH G 2 0 NSRS K%, XN ERE K M8AE TEk T
RO SHRET RE TG AR B A K . T, A2 F R XX AR 1 1) B AT WF 90 310
A TERGEVLACREIR . 1962 4, M3 (Gale) FI¥b¥A| (Shapley) 7EWFITASEH A Hiifix—

fia] KBS B2 1% 44 P WS WAV TRC 1) 2
FRATTAN G 5 A0 EE BEN B AL PRI — T SORBUA X — . R n MBI v,
vy, o v I REBEEN wy ug, o g BEASQNEE HAT X A B — MR AT o 4



N

EAF(F5M)

W v B, ML wy, M, uj, IRZ, uj, B, FABRMEBUFH uj, = ujy = - =y,
KeFR, R EAA B AN LR — ALk . n ALEDLE R n AT ANZ I/ n A
BEAF {(viys 5, )s (Wigsjp)y =+ (i s w5, )} BRI —HLICHES, FooP 4y 40, i A 1, oy oo 4
1,2, n MIBEAHES.

ENX 9-15 —HILRHARIBER, HHAEMMEEHE < v w, > k#0117

(1) X v, TH wj, > wjy,

(2) %t wy, MH» vi, > v,

B —AICRAGFEAREA S, WHAIRER . AT MBERE, WREARAM
AMMEA Y ICE AW S ICEL 7 REA TR IR A ACXS 76 R M 3RS okl s, AL
T RRFEE

B 9-20 BT HAS e ILHC 8 A 617

¢
UVt UL = U = Ug > Uy Uy U3 = Vg >V > U

Vg UL &= Up = Uz = Uy U Vg = VU > Uy = Uy

Ug iU = Uz > Uy = WUy U@V = Vs = Uy~ Uy

LUqIHg%U]%HQVU;{ Uy I Vg = Vg = V1~ Vs

JLAC

{(v1,w1), (v2,u4), (v3,u2). (v4, uz)}
AR EMN. lﬂﬂa?‘?%ﬂ‘&"%éﬂ% < Vg, Uz >» Xt Vo (1= Ug = Uy i X Ua ma Vg = Uze
Jx 2z UCHE

{(Uleu:}): (va, uq), (vs, 1), (va,u2)}

MRFAER . BAXHEEN wy, ug,ug KL, METHRONLEFR AN EE, FiAZ2
WEMINIOAREA S RE vy £ ug FIEAEBREI, 8 uy B2 v, s, v FAkGE
20, MWNEAEENT wy TR AAMICHES. FEX A ICERARE R . T LA LR,
XA ME— ) — 2 A VTR .
9.7.4 Gale-Shapley &%

SFTARELE 0 n ZANEFEF n A8 A B REFIGT, B R E R B0 AL RES
ANk E . RELGAEAREILAL? HHFE, ZERKENE?

Gale 1 Shapley % T —/ANEH T5 4 XU B J7 ik sk th — 41 F e UTRC. (A3 /4 SCik
Pk SR Z B2

1. E;x848

(1) B4 L4 Gk MBL% AR T 512
(2) FAENEEER R A OB BB AT G, RN B RS HER %
BB



%9#' _E 5 M 4 @

(3) AN NAECR B B A H s TR B S RO A AT s bk Bk, SRS
FE 4 F Al i &

(4) HeAE A i Bl #5470 AT AR 4 A8 o8 A rp e Rl BB A2 8 . gt
YRAFAEDR S, BN R — BB AL A 00 LS, N2 a0 Sk & & 2 b
5, DAt 20 S T AR Bl LAS 0 LAt B

UL L FRRRLEEAT, MR R A, KT Gk R 2 s AN B0 1 R
RN, SFIRAREE . IX TS Y h  — A AR E T .

FIR ST LA SR “AE R, BB AYE”. Ok B R, %
BYER. BN IERRRG, AR 5L I I mT LU 4 22 4N 30 56 4t 11 1) b & o Ao
AR R AL, RN A A R BRI AR
Sz,

2. HiAMIEmM

M EAE SRR, SAERBEASE AN E S BN . AL MBI, A
2 AT B AR BATAT G # B . dis b, T ebk & mBE A EMFE, X
PIFP L RN AR RIS, MR R GT T X, ME— TR B
A QDb CARA B GERRMBR AT . A3, b ST R ARSI s
A AT AT Gk SRR AL B AR LA, 77 X A7 B 98 N2 B LA 4 5 R Dk A7 4 il B 3l
DL kR, EHERRES, TR E RN E, Al RELERE SN L
B, BASBEGRPEEON#ESE, b EFE. RS, wigds—4
PLFC .

HUOXAVCRCRFER, MEFEARELAS <v,u>, EHHLRY v 5 o X,
BAE v 0w oo EELEMN, v YR u. (HBHJE v B o 4648, KRN v S
G v EEAONLE o ER u. ARG EBKBACE S, X o fi5E, s
ALt o W2, AREARSL v 2. U <v,u> PTRERARGEA S .

PAEER TR se CRC A et . sk b, RRsE IURCANUAFAE, AR e LR s H it
nRERIRZ, AVKE Pl T,

5] 9-21 it n =2k H—HEL, n KEDNEFEFEEAM GBS LR F R,

-

Uy U - Us o T
U iUy > UL ot Up i+ e > Vg
Ug i Ug = Ug 7= - Uz -+ = U3
§UgiUg = Ug o Uyt oo > Uy

Vop—1 t Ugk—q 7~ Ugp 7~ ++ Ugk—1 2" 7= Uk

| V2k * Uak > Ugk—1 > **° Ugk 2o vt > Vg



A 1% H (5
i A F (FH M)
WAz mE R

{(vi, 1), (va, ua), (v, uz), (Va, ua)y -+ 5 (Vor—1, Uak—1), (Vak, usk) }
R TR, B4 BT 0 EMb A # an R DA A B T AR Bk ARMIACHE wy A wy
(1) Gk 25 13 B — 4L UL A

{(v1,u2), (v2,u1), (v3, us), (Vay )y -+ 5 (Var—1, Uar—1), (Vor, war)}
FIFERERE M. BRATLEA S KT B vy, v, uy, ug TAN, (B uy Ty #BAEE L
AHATRRG, FURSSBEENSER, FR v # oo SHET wy F oy WEFIUTHAR
. [AFEHL, 723 vs Al oy BOEETEN, WATRETG R HALAUAREICAL . CLORHE, AAERGE
it gl E L 28 Az %.

BESRTEILACA ZME—1), Wi EHEETH —HEMIFEILAL. SR E LXK
P A e S, AT ) AR L9 -7 ] LUBRRE B, 85 DL AT I A — 5 R X7 #5362
Fext, DISLATEA B A R — TS M. R ZALR D, FFOLE0NLF A
Ay H AL AA AT — A8 8 DU T DTG A 08 ARG 28, FR—dlfa g lLic 2ol & &
By, FRENT LLE BB AR MRS I . AR DU GE SCEAS e sE G b 3 dme sl 4 %
NI AR e LR R BAELE, (EENLE (BN RMRMTEE LA — EAFAE, 0 g 2 hfi
—.

$9: I, Gale-Shapley L4 a2 — 41 0L BRI Fe g ITAE, 7T LU A ghEIE
B, 16 LREGAT RS, BEAELMECN A S e — AR E LAC . T REALE)
b B R A FE AR A DL 3 5 BB G 3R, XU T SRk aR A G R X T RT A AR
7 DUC H 5 44 Bk 2 1 5 A B 4 SR

HSEAERSE UCAC o) B ep, Gk MBS AR R AR AT, 2 B LA A 8k St
B Nk e Iiie, REDFVERRME “GNLEEs, Bt Avue” k. R
W Ssch “Bm AR, BkEYoE”, FFERT LA SIS AR, BL# B RRE
ULHC.

Fa g ICHC jn) R A 1 2 HE)

Fldn, HERNBELHE R, WA RatE—AmN. WA 2n £ 5 RPEEN
AHRAT LA 18], AR AT ) R R A B ARIGINE# A4 BEICAC. B4 S 5
WA 2n — 1 2% REAE 45 8 1 — MW EFIBUT, AR FOATEE & LIRTRT, HIWTRE A7
BeAFAE i $ B — AR E &, EXmhERARESEBRE.

53 AME AT NS5 0 A A (¥ D e L LA B ADR i F S SR B A, U At e 4 e LA
R ERNESEECR

EIE 9-14  XPAEsE ILRC R BT — ek — AR E LR S, S5 & TRt
HE B (R 4 L TR R AR Al () SEAT A — AR e UL .

JUAEIXHE, TS AT 0 P LL—sE ROPR I, HEHE R B R i i 5E £

EIR 9-15 XAREILEC M, Tk %N FRIEENEEAR
fESAL G (PR KB e (R i 4 5 e 1T 3R A Al () SH A R ) — 2 A E DL AC



Fo¥ B 5 R & &

EEE 9-15 IOUER] 140 80 2%, (EbRg2:. MEE LA, R 9-14 FERE 9-15 A4S B1)
PROLSEVER, B REOT IR T 7 2 R 2 8 4 O i ST A R B A X — i)
JEE % LR ARG DEFRC ) R0 BN R] 1 AR BRA 4% B BRI BT REDT A R 28, SEOE R AN ZE iR
(3G, FIRERe B A 2 Fr AR SR B, IR SERIB B F R M2

9.8 F Matlab KfZEit o8

AT A G i T B SRR SR R e ) . B 9.3.2 Y Dijkstra $¥: b1, Fifl
#7928l Dijkstra 509500 Matlab F2¢. MR B A NS P RIEIT RS, JfF
RS O S 2 AT TR .

function [d,r]=Dijkstra(A,n,s)

YA RHEE D HAEER, (aij) 4 1 B j H9ER
Yn RHEFERHEH

s EARE

%l %EH
S=zeros(1,n); /K TRTMAREE s #+, B i MIEBEAZTERTTA vi TH S ¥, LZKTE S F
S(1)=1;7# & vi KA S
P=zeros(1,n);T=zeros(1,n);%P,T EX 5 9.3.2 FF—H
r=zeros(1,n);/ b4 F r X4 lambda, # i M EMEATESEREFEAWIH —ITA
d=zeros(1,n);% d B9 % i MIEET v1 2 vi HREES
for i=1:n %# T,r K1
if i-=s
T(i)=inf;
r(i)=100;%/4 100 KEH% M
end
end

k=s;

WIE TR
for i=1:n-1 B M FEmELET n-1 FIULEHHAE
if all(S)==1 % #l#f s REHT v
d=P;
disp(' A& vi HEFAMETI AN REEEH: ');
disp(d); Ui iitsE vi BlEME T AMER
disp(' A5 vi BAFAGETMEHREREES: ');
disp(r); %Wiihidhes v F|HEMET ey fE 8 EE
return;
else
m=inf; % m T H&FHDE
e=0;/ ATHILEN T EFANNEFS (RERTE s FHTL)



for j=1:n
if A(k,j)<inf && S(j)==0 && T(j)>P(k)+A(k,j)
T(j)=P()+A(k,]);
r(j)=k;
end
if 8(j)==0 && T(j)<m
m=T(j);
e=j;
end
end
if m<inf
P(e)=T(e);
S(e)=1;
k=e;
i=i+1;
else
d=P;
for j=1:n
if 8(j)==
da(j)=T(3);
end
end
disp(' h# 8 vi HAFAGET A REERH: ');
disp(d); ZM A vi Bl HAATNAMER
disp(' W#5 & vi HABIEMETN AN REREBRER: ');
disp(x); Z i E vi Bl EMATNEMRERKE
return;
end
end

end

PR, WA AR, WA LS BRI R, SRR 9-10 A v, BlHA
TR ) Je FEL

clc;clear all

pAT

s=1; JIRERMEH

n=9; L EEMEEH :
A=zeros(9); ZE X n WM AL BHFEE D 5EEM, (aij) 15 1 B j 9EH
A(1,2)=6;A(1,3)=3;A(1,4)=1;A(2,5)=1;

A(3,2)=2;A(3,4)=2;A(4,6)=10;

A(5,4)=6;A(5,6)=4;A(5,7)=3;



F9% BH 5 MW &% Qi?

v

A(5,8)=6;A(6,5)=10;A(6,7)=2;
A(7,8)=4;A(9,5)=2;A(9,8)=3;
A(A==0)=inf;

[d,r]=Dijkstra(A,n,s);

BATE R WE

S8l
v THVAC T L 0 e 102
0 5 3 1 6 10 9 12 Inf

Aow THY e ) At oi 00 26 LB 7 Mg
0 3 1 1 2 5 5 3 100

st HAIART 5 9.3.2 WKL R .

$9z I, EEREANGRES HEE, N THERGSYEH TR, MSFHTHE
W, XA A R AT E DA help 23], ik, THSEHLEE SR AR 9 ) 2
SR S SR, X — T ARSI, 0 LINGO, Java §3iEH .

I i

9.1 UEWIUR AN T G A B 1] S B A K A

(1> 7, 6, 5, 4, 3, 2

(2) 6, 6, 5, 4, 3, 2, 1

(3) 6, 5, 5. 4, 3, 2, 1

9.2 CHANA Uy, Va2, , Vg o, " M AR F, Ug, Uy FHRPIA N T, Vg, Us,
ve, v7 TR HEANANBRL T, vs,v9 FHAPABELT, IEHEAD AR —ER LR =P A
H AR T,

9.3  JH WP V2 AR P VK HH P 9-41 1) — AN SR .

SR

1R

P4 9-41

9.4 FW 2R R 9-42 25 E B
9.5 CHHAANKIE: (Pe), (N), (Pa), (L), (T), (M). &{Ed17E 9-4 FiR%50 M4
Bk o dee B



2
7/, 2 N
8 27
N 113
6
(a)
o
2 2 3 2 2
3l g !
B 2 53 2
5
(c) (d)
 9-42
* 94
i} Pe T Pa M N L
Pe X 13 51 7 68 50
T 13 X 60 70 67 59
Pa 51 60 X 57 36 2
M 77 70 57 X 20 55
N 68 67 36 20 % 34
L 50 59 2 55 34 %

9.6 BT vy, ve, - v, HAMMUME 9-43 Fin. IR EFRIZBA MK
B, H—HIRWM vy IBF) vy, 0] EW LM ?
9.7 i Dijkstra J7i3KIE 9-44 FF M v, FI& AR .

th 2 U
"
e 2 A3 LN
51 8 ,U" - : Y =b 1—-—3 U
7 2 4 3 /

1
) | Y 1

Uy = - ]_— (o

[# 9-43 g 9-44

9.8 KM 9-45 hM vy BN & s .

9.9 7Ll 9-46

(1) H Dijkstra JisRM vy 355 s i I 6 5
(2) FRIXT vy RANMBLETH f AN ] 2L



th P
3
1
L
] 4(14 5 1
2 |
-3
i = i

3
g 9-45

9.10 K 9-47 P MATT — S B B AMER — sl I ki % .

9.11 {EWPE 9-48 FraRiyMgsh, Il HIET R (¢, fij)o

i S T s
3 3
A
2 3 iy ]
2
5 2 s
B 9-47

(1) s A AR
(2) R/ MR P

(3) ERTR H e e R
9.12 KU1 9-49 Frzs i k9 44 1 fs oKt

(Ly
a ﬂ} y
kS * ) \h- [
(3.2)
L > (2, 2)
Ny 13
TaN S &7
4.2
P4 9-49

N

(2.2)
4 9-48

, BIHPBCEAR (¢, fij)e
9.13 RN 9-50 frzs i M 4% i fs it

A 9-50

9.14 FHHE L] o M oz EF—HEgdh, ffidmE 9-51 iR ezl

Y1 Y. yse ORFIRR S IEHE L) BT 3 B BEIZIE Y B oK B

9.15 RUnPE 9-52 Fps (4 44 1) do /N B PR e KA, BRSSO ECT 2 (bij, ci)



i 7 5 (Fh 5HR)
i
4
I 18
5 3 7 ! (3, 3)
\324 - “13 ¥a (1, 4) - (2. 5)
8 " 04 12 ; (2.1) "
4 = 15 e Y, 1)
. { - 2
Z 6 3 ”“ 4.2) S
4 9-51 4 9-52
9.16 KAFWIE 9-53 I i [ 1S 54 ja) .

9.17 ¥ G = (V,E) B—/Ri%E, 4 6G) K C 3 2 3
if/ MR EM: 5 5
(1) # 5(G) =2, W G LHM; 1 4 :

(2) % 6(G) =2, W G LEREED §(G)+1 %4k 3 ; :
%Rﬂo y 3 1 5 3
9.18 & G 2 —NEiEE, ~NEHES. EH: G -
AN Eid . 9-53

9.19 H—MEBEBE G, KUTR G WM Kruskal J5ik, 2 iH—AK
G IR S HER 1 77

9.20 FRIBKIEHSE: AATH £ FRENE, B o(f) =0, HHMY f AEH,

9.21 W D= (V,AC) R—AM&. iEH: WE D hHEIMKEAR ¢; M2 1
LUEHE—ABKUE | = {fis}r BHTE fiy REH

9.22 EMENENUR 21,20, , @60 AABH 41,92, , Yoo VUK 2 TMTEL: 311
zp ITMTEM y1,yos w5 AT yi,yo, yas @0 ATTEAE go: @5 ATITZLE yo, s, yas
26 WM LELE yo, ys, yoo MEERBIE MM THE, F—EHKIMT A%, —4
T RE— AR LT, SRR BRI T BRICIA i R SR 46 5
KMV, R H AL L3l 4 PRI T .

9.23 PN AT AN ERAE R I G o, AR b — Sl W vy,
vn R H A EAHERE, F—MRERERE AT von B8 vy, 0 B
R4, AR — 5 IE KX S B O AR E BRI Rk, WA G, AN
HA AN XA, 8 AR LR ?

9.24 EWIFEXA “WIRAY" SR — 2 th =B R TR . AT RRUCAL T
i, LTSRN, BN —430: RS REANER SRR, W
AR VRGeS, R AR T 55 S s S USRI



HAPTER 10._

F10E

M 2% it %

Mg RIBARERREE PN CEBRRELERMOEMR, oM NRTZH A
W ITEZ — . SEEAEM, A MG RIBARHE R SEREA R E, — e T 20%
EA, BERAE 10%EH.

EERMBHRIFEARP RE. EEBUFT 1962 FHE, NSBUFEIT&RBRL,
LT M RIFE AR, DURE TSR, 1974 SEREE B TSP 0 — 0 AT
H: “HERHEEATRR T MG HRIgmENE TR 7 BHAT, RERA BT
WHLSE . AT SRR, mE RS, S TR TR E . BUs L
T8 Mg RIEAR, MERIFHE AR (graphical evaluation and review technique,
GERT), RAiF#HiA (venture evaluation review technique, VERT) .

IR 7 R4 i RIBAR R 20 A 60 SEARPIIHTTLGRHY . F 2R SR E ARG 4G it
E’J?‘:Trfgu\?ﬂi@ HEEM R RGN . FLEERED PAELGEA W & KNGS T i1 kil

, SEARELFRHRMCARK, T 1965 FRRT (GHETTETIE), AHET R K%t
ﬁUT&@%x&TEEﬂL LS, BEERHERREAGEL, WL THRIBARR N B H &R T
A RMENR, BCBEATMNEFRE. W MG 1 SEp g TREET
d, SR, 455 T 21% MEMRRAS 9.8% I A REEEER RS, BHMEAIT
RIEEAR, THIAMEZIT A R EH, ERFEHATZ 1000 FHiEt. AER
EHES B & RIEAR, RERESAG T (CEMGTRIBAME), LMEgE —HAR
. 5. S-S 8A0E VAR, T EUR Y SR R T R B (4 AS i 58T R
ARTE E Py ITEFRHES W 48 1 RIEE ARG T %A

10.1  [LEIHRIE

RIEIRIEMERBIRR: oA SR ERFoR TREGE & 258 s 2 10
TAE, SRS AR L SRAFAE S JG I B S AR EARBUFIE R R, IR AFI T i, T2k
KKK E . MGEBAERALZS, KR TERE, HFRETELR. S IERFE
i () 0 B S GBI X P4 Kol Pk AT I RD S H A B, R TR e B SRR AR A S
28 EEAWIEGEM KR, FREMAE, CORFETHRIPAT IR Pt RIEAT A2



— EFT(F5H)

il 5 W, RESHEMH AL YT 1, UM RIS B 4 R
10.1.1 EHAERE

0 % Sl PR 7 P % B L e B R AT ) S B0 R T R, Sl B R A I A 1)
AL - 3R B BE 2875 (critical path method, CPMD Filit+ 11 £ K (program evaluation
and review technique, PERT) HIM4Eit-RIEEAARBRAXA, S0 HRAAER
. EFEPNESERFEMNE, MEEANBSERAHERN. TRE Hil—%
EHMAENFTS .

(1) Ty WEREMETHRIE R EARARITTE. T2 — B § Sk 0 S0 528 ol i 57 28
(A “—=", %" XR), WRARGLRZAWERES (H “O” & “O0” 5.

(2) T (WFRITR 3. 1Bk KA T B 1475 TR A0FE R 2 il 45 T 5 e 3
] (1) B 75 BEFE D H A B YR F IR EH B TT . BT M R B S A 4 R

(3) iR T E MR EGPFRERN TR IS %R B A AL S 4%t
RIE. DS R o R EETH R B S50 AT 4008 AR Sy it k.

(4) TASMEHRIE. RS R iTRIEGS, ATf&ERTIE RN ATRR
CLAEMFFIE R, Bk RE R TEMTER S . B G —j) BAME R RR W LIE.
fERk EAric L JREER, WA 10-1 FiR.

ATk Z (A R IR R A Z (B A58 5 FF LHIZ X R .

(5) BASMEHRIE. AN ARRIE WERFERTEZEBGLTNRS S 5%EmR%
RNEHAK R, EHAPIRIELTNER, WHE 10-2 Fix.

o | LIRS

TR S R | Lo

. FroEnt () . Fef (]
i 10-1 H 10-2

10.1.2 WK SWLEITRIE

X B EBEABOARE R4 1HRI B 2 6 Fide TR SR S8 7. LLF s i )
K58 8 0 45 1K) B A0 42 ol AN 1) S B 5

fil 10-1 FER—AFTEMH, TESRP TEMEEXRR, S0 TIERZEANEICAE
BHX AR 10-1 . BEREHIXTH QMK HRIEMT A XS, RIER 10-1 HEEE,
2 L P45 B 10-3.

AT EMHFRR LR A B TIERMEEES L RAMIEFRSH MG HTHRIE, R
THUUFIARE

1. METRIERNGE. HFENTHRES

Mgt RIEZA R AFARRE, %5HKTEREE LA ErF LR
R SE R T AR A S JE T o 39 s 4 5 L AU H R AT s RIS 5 /N T8 K45 559 5 R ARd



F10¥ M % 3t %) {}
5

ERZ B b B — MR AL, RRLHETE T . — RS H, RTETA W
FEM. MUATT FIF UGS AR Ty U B A A, it — RAUGRAR A A, RS Bk Ll
A RIEER, PR .

#+ 10-1
5 T AR 4 H5 TARERS THEFRegE ) (R) - T
1 P 03 g L B S A 60
2 ShIERLEE 1 B 45 A
3 Ak C 10 A
4 T &t 1 D 20 A
5 B E 40 A
6 Hlin T 1 F 18 C
7 T 3% 2 G 30 D
8 LT 2 H 15 E
9 HibkinT 3 K 25 G
10 FehRc 5 M L 35 B.F.H.K
SMERCENB
45
T F

18

LAl D 7 "\ T2 /j?\mwmxsg_ O\ AL <E>

20 N 30 Nood 9% 35
‘\ﬁzﬁw
HIHE 27’\ bl T2 H
40 LS 15
& 10-3

2. R TIERMRRB I

R TAERABEHEA TEZ AT T HIFthswe G, AFEATIE. S5 T
FRIGEHEATHEZ BN IE, BARTHEFGRERE, FREIFHESLE RN TIE. W
Kl 10-3 th, HRETLME A 5Ek)5E TIE B,C,D.E A4, T4E A & B,C,D.E (S Hi T4E;
ifi T{f B,C,D.E MET{E A MERETI. EEANTEGHESG, SNZng =fX5: 4
HIG, AIIG: MG, A SGRE, A%HR. AOIRBRERE, AFFHEB%R. N
AT R EA TAEZAIER — R ATE TIE, FAEIT I, BATIESL S SER
—ERERMIPTE T, MORNES#TE. TE G M%T TESA LE AD; T/ KL 2T/ G
{1 J5 4k TAE .



& FHHEM)
3. BT

EXRE MBS, RERASTIEZRFZERR, AN EAREEAN.
PR T . B TIERIBHTZE - Ron. WTEE 103 %, @ @ ARRTAED
serkJE, TAE H A feITas.

4. FEAPAT S Z B REEE—RETRER, BNEKIEZE LRRE

1B 10-4 RAREE, N THEFS A2 RE &L, THn— /MR, i
—HETHED --»@. & 10-5 R IE 1 A0 %

OamOnnO

A 10-4

82 24 B AR

5. MR E h A BERER O A 8%

7 0 28 1) B o PR A M — AN SR, BT R e S B SR R R, TRl ER .
[ M 3 TR TAEAGE A RE S e 2% TR B b R 1, RoRIX 2 TR IR A B2 53
i H Tk e e

6. FITIIE

A 5 T4 [ R 3T A0 AR .

7. BIET R 5RAT A

1E MG R B o H B — M SR — AN ST Rl M TR RGN A E LA
AT TAER, A LA B TR e SRR s sV rOER K

8. LRE&

26 P e AR 24 AR AT R T U S I — RAIT R 54 AL, RJE BIA 1 IR
o Afirh AL . JFAT LA LR BR AR AR (], L3 10-2.

#* 10-2
o 25 B B L AR F TAEMFFEER a2 (R)
1 O—=@-0-® 60 + 45 + 35=140
2 D=8 -20—-® 60 + 10 + 18 + 35=123
3 O—=@0—-2@—-0-0—-@® 60 + 20 + 30 + 25 + 35=170
4 D—2—@20—-0—0 60 + 20 + 15 + 35=130
5 D—=@—=0—-0-5® 60 + 40 + 15 + 35=150




#10% M % it %)

M2 Pl epn] AT S SR BRI RR i 1] . JLeh g — SRR BR RO FRSERT (RIRIC, %4k 0%
RHEFRLS, RN EEFELR. KRR L% TR IME, BAE MR ik
JETERANTUH M9 T XREERER AR LUS P — 25 MR

9. M HRIENHE

AT HER R AR AT BLTE MR T R OB, R TR B IR R BT
fEA BAEARE ML B 9T (T RSB AR M5 50E, SRNRKFRRAS
—BUKTPLRAOHT . FEI 26 1S P L B i ) AL AR B R

10. MR RI Ry AR

(1) BMaitlE, DEAGH AR, FEREiHHE. gthEss2 .

(2) M THRIE, XREAFREERROFE, REl0EEANRE, Emee
AFEEREHRIE, S E I EA .

(3) AR, AR S A3 R, S0 E S K IR,
Ml

AU R e, TR BT T R R AR S A k. M%
RN L, aTUMRIE R 2, 4 TN BT T el b U TR &9 A
EREMTAE. DLEBRAS FIRLANERE A R 48 11 %1 -

10.2 KHERR&E

KEEI AL (CPMD & 8- 22484 5] (Remington-Rand) {35 (J.E.Kelly) il
FEHAE A R RIIR/R3E (MLR.Walker) 7€ 1957 4E3R I, MBFRN T B — ML T $13T 42
HLIE] o e T R R 6. BRI T TR 5] CENMRAR LR ) HRF ZeHEf RIE
g5 /0 SR TR 550 E 3 A — R I 26 20 BT AR

R AR AL E T 46 B R BT A B A, AWHEMsEmR B GER
RIEHEE RSB H B R 5w THYD SRS R B, @5 5 5sR
(B () 22 3T LA A3 B B — AR X e 1) A RR R R T AR I AR, oRb i AR A [l [y
IS [R) ZERR R IF B ] o PEBDRS B Z 0 TASB B OB T, XEBRA N2 E
A E 0L o A R B A CAGRAE SE i A b AR A IR, (R E T E (R s K

P2 iR B ] S0 A LR R SRS R RIAE TR T LR i ek,
USRS it Hik. UUFRAAITAETRE, HA 5 22 50 (78).

2% el b TAR RO (6] S 800 A TAERREERTA] (duration, D), TS FFa4nta
(earliest start, ES), T{EfF5ERIE] Cearliest finish, EF), T{ERGEFFIEHTA] (latest
start, LS), TAEBGRFEMMIA] (latest finish, LF), TAESIF3 (total float, TF) FIT{k
H % (free float, FF).

&
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10.2.1 T{EF4ERtE D

T A I ) R — AL T, X RFINKHRRESREGR EREE. ATHK
i T L8 RIBEAR, TR AR N B, X R T EEWHe M R, X R
T A R e (6] ) A R B TR R O %

1. BEHMEIE (BEUR)

TR Rl H B E — W E IR [ E 9 77 . — o e, 573 Bigst
PABB AN 2 D%, o5& AR R FFEER )

. Q
D—R-S-n

Horbis Q —— TAEMIT AR, CUN I A 3%, W/Ned; BROAAR, B, K% A A Tns:

R —— ATANJIRIR & 2

S 4G NS i A AT (EHERE SR T AE

n — BRIE® TV

s LA T 0 G 1 B Sk e YORIBY , T AR R VR, SR MR EL
Ty T s T 7 AR R

2. SRfEHE

e LB A S T R ST 10 sk VM, 7E B ot T AR RR S (A, TR T
AT AT S AR, RS H LTI, XS A R

AR [l —E— IR, SR TAEBERRAOME, 21F o

BT A R AL, SRR ER . 2fE m.

A RN T, ERTAEREOREHE, 21 b.

B8 R SR R A — R, AR, L A HE A A
M. — BT, GG AU ESEE. TEAK: TN
LR RI A BRI R e b, 8% R B E R MO e T3 B AT P BA F AR

2
ﬁﬁxﬁ%&wmﬁn=ii%ﬁf=ﬁﬁ”“=cga)

10.2.2 HEXER
iXsepta) S8 A0 LUHE 10-6 #x LIERKRRE.

RIS
TF, ;=LF, ~EF,, T
J TAF affy a0 2 o i
ES., TAEA EF., —
TR AD, e MR
il _____/ { LS, ; LF,
LiARSHE * THammETeB e,
TF, =18, -ES,, LIFAME i % ES, .« . “—LF';

FF, ,=ES, ,~EF,,

[# 10-6



103 M ¢ 3t % @

F LA ST E M B Eit T, KRS’

(1) BRI FFEERT R (M3 10-2):

(2) $%M4 BRI M, MR TR, 5% LIEM ES,EF;

(3) MG BEILe a5 s P el Hasaekirm, HESLH & T/EM LS,LF;

(4) e R (critical path, CP);

(5) THEATZ (R)iEsh ) TF Ml FF;

(6) Vi vt ii.

Bl 10-2 TR TIEMR RIS, L SC A% RIBH N TR O 9,

R 10-7.
0 | 90 ol _., [ES[LS]TF]
Tos[asie| bR
TR D

'q_m 107 |47 [ EE 45
n"||] 85 (13547

FC ’g\ MI1F
10 L/ 18

fofolo] G0] o0 110]110]0 ]
[so]6o] o] %0 EE --m 70 170[ 0]

)
O\ BEEA 7 51‘.% ifi1 g() Léfﬁux&zc @_ﬁ_uux o 5 REL @
60 . 30 35
BER

;&m—; = T2 H
U 15

i 10-7

1. TEREFIERTE ES MIT{EHRF5TAATE EF MitH

FUR RS I, R4l B A SPGB — T T
RSB IF I TR 0, 104E ES,; = 0: GRIGA i = 1o B— TR St
EF,_; = ES,_; + Di_jo S~ THARE, KBS THARIT . 3T R 50 mRe
EF R 3LEE TR SIF MR ES. A TN D, 25N

EF;_; = ES;_; + Di_;

TR AR ES B, MA 2SN TR T, HEETERS S TR WG A fE T
th. A TAER S EITEARE: ES = max CE#I TEM EF), 9 EF=ES+ T/EH
gemta] D, #awA

ESi.; = m}ax(EFh_.,-) = Il'lfa.‘{(ESf,_{ + Dpi),

5l 10-2 ) ES,EF i+ ${{H7EX 10-3 110, @ 5.

FIFAAUR S FIFFE, RESERTHER THEMEN THEMERE THE. LRBSTIE
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(i —n)(j = n) KR 78 R 8] 8 B TR AR TR e . FERG ER, 2K TR T
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Jo Hirhf/NEI 60, B LF,_»=LS,_4=60.
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3. T{emtE

TAEnS 2R TAERNENTE], HHAFMNZE, BTIESRZ/MTIES b .

(1) TERRZE TF,;_;

TAERR ZRAE: AW TRRTR T, TERRE MV E, &% TIEHHEIER:

TAE S0 % TF,_,=EF,_;—ES;_;—D;_;=LS;_;—ES,_; & TF,_;=LF;_;-EF;_;. fE&
10-4 F@ =® —@ IR

TR ZAEENE T L RMEA MR, mTE C (2-3) MIEF
(3-7), HT{ERrZERN 47, HTE C (2-3) AE—HavshEialE, TEF (3-7) Ml
B I ) K A S b D

(2) T{EEHF%E FF

TAFE b 2R ERMmMEEE TIERFEFENaRT, TIEREAILE) (6.
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HHAERNE 10-4 ® 5. TAFE i 2R 50T (F ARl GpLshns [, LR/ SZ Al
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4. XKML

KB E N A-D-CG=K—~L, ZHMHELFE 170 K% L.

KRR MGFTE: (EZREE b S 53 B 28 s 0 b OCH TEZE k. 1EMfE B MRl o 2
TR v TAE S FRFEEn a2k . 7RO ER LIzt (6], TIERmZRZE. 3k
i 5 8 X 2% R e AR AR i T 52 BT R M BN 2R B
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10.3  MZIHETFERR

M &g L IF R (program evaluation and review technique, PERT) 7E 1958 4E i
K EEBEERF R AZ A E Y (Booz Allen Hamilton) B ASESHF A, HTFXIbHR
BETERETE 1 3300 /NG R 24T 08 A s A0 ISE AT 555 B e 1) 4 3 A AS R 5

MEEFIFHEAR (PERT) SX#8EE%: (CPM) thEiHHiE, HJE PERT EiEzhN
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IR0 S AR 0
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2 A ELEL B 40 | 40 70 45 25
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4 T#EHE 1 D 10 20°F 30 20 11%
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10 A5 i I 20 | 30 70 35 69§

10.4 MRS

SR R 2% TR R, A 1) S B0 B 8 SRR R, (AR EI — MR THRITT R . SRJEARYE
FRERMYGFRRORE, HEAYGS BT RN EE, TR IR, A
IRRGEEEIE, AHEMMRIE BERRA%.
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£ 2RI R TR F Rk T, LaURRE R RIR R, 455 TR
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(1) FHGEART M, #2818 40558 TR ), {f ek 58 10 (6145 5 .
(2) REHZUEIE, aR B8 TIEMSER 2, SFRERAD. MHRME S5 Y
Pho BN O TAEAEEN, DAI4EHE R TIEMORREENT (a], SoPl T HA%E 5.
10.4.2 HEMK

ERHIVIGE ARG, TEs—S5ERBARNGREN B, PESHWNT
WA AT, B FIREE. SR TEEAETEEL, BTERARERLRS,
)R A B R AR R, SRR SR T RS, BARER(EWF:

(1) fRFescHERe T H M.

(2) FIFARCRE TAERY R 22, #5IF & TAERIIT LA 1a], BEFF 76 R — i (X p 4 o {i
[ — SR, DA% th B i

(3) EMSEZRNEIERL), RELRESRFVEMEAMET, EFTH, BauEy
M HEIR AR T, SCELES T R i | Y.

FHEGEIE G 10-1 #9617 50 a5 N SR 7. BRRER] 10-1 B, B YN T
TA$65 N, EERITAED, F, G, H, K. &#LEFETAASFTE 10-6.

% 10-6
TAE Frgita) (R i T AN SR 2
D 20 58 0
F 18 22 47
G 30 42 0
H 15 39 20
K 25 26 0

BT AU T TSR, 25 R TR R IF b (R e, 1E5e & 6 T4F
A 75 RIS, BEREENMN T T AASME 109 fimx. A 10 KEE 80 A, % 10
K% 81 Ao Hd 7 I T ANZML R . LTS, DUEE IRtk
FARKEETAE FJH B, #54% T F R 10 KIFL, #aT RS 70 ~ 80 KW
A R TAE H #3810 RIFL, ATUARRYS 100 ~ 110 KAAB Gufi . TR
A s B (I 10-10) BEEZ UM T AMIAE 65 ALK KM BL A7 % 96 i 2 1
JEREE TR R 22, AT LA T S0 35 6 A 110 U

BT UL YR S Ay e WA RE s T DA K A S A 40 B b 3 S FE e AR i o 2> 7 7 B o
U, T DUARAEE TR e 3 A e K 0 .
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10.4.3 BfE—FERMRKE

Gk LRI, FERF TG0 TR 52 ARG B ) TR AT e A, SRR TR BRAELR
EBEE T B Se R I &0 R, Fim Em s E D R7E AR B 20 T, BUH 5E TR
(T . T (] — B A AL B A (e . 5 — 5T B B T LA Rk

1. BEEEH

HESHE GRS R E. S, B TALES. BT % T(F
B (A0 T3, M S nIEN, BN A .

2. [E)#ERH

GRS A, — AR H TR T . TIEE, oMmmEtAmes.
— T E R SR S B, . BH T2 EFE—ERR, WLIAE 10-11
FoRo

T H 2 P e

Ts—IEH I T,

WA AR, THETER TN, R ETH.

HEATRY A — 2 FAR AL, RE R E T T RARE R AR, REHEHN
R . BRMALE PRI

(1) HETAERHMME (R

WA RAG: B T AERREERT 1A — A R Cn—R) B EEI AN 9 A .

F TAERIE 3 e 1) 51 4 6 B AR 2 F @ H AT R N
CCij — CNij.
DN,_; — DC;_;’

AC,_j—— T i — j W3 fEe, B Arm (i TotH

CC;_j—— W LA i — j RS 4R RA BOE R4 TS SE % TAE BT ¥ B 1 B oY
M, BT 9MH (crash cost):

AC;_; =



CNi_j—HiIE?%'%ﬁ‘_F?Ebﬁlf’ﬁ i—j Fri S B, BIIE® % H (normal cost);
DN;_; AR i — g IER RS R, BIIER T# (normal duration):
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[t %, HARE R M E AR TR e 6], ARERCMIEXRR TIE.

(3) FEIRSAHR A INE S . RJEH5 T TIHA 4 5 a2 2, et
e 2 vy - SUREROESE 9EE

ERU ST, HBREAHEN TR

LAt fl] 10-1 6. a0 H AR ) B AN 400 o, FIAIE 10-7 S EEE
Bl %18 10-7 LR, WHIER TN 170 K, AR5 HE B8 %4 A 68 900 J6, (4]
HEWRAN 170x400=68 000 76, TH.SHHN 136 900 Jo. XRTEEFR KA FHETHHE,
A 170 KR, HFEHFIGTEM T, &40 iRg L Bt AR/ TER
FreEatia), 76 170 RARP R IMAE K.G MEZENHERME. NEPT RXFEH TER
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- @ - ® - @ - @®. WEREAHETH, TIEREREYRSKEEMN. §mE 150
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1980 “ELAGE, TRNUTIRY Fokesk, 2 1983 ELAEH T ETHFHL LA R 2% &I K
o XZELHT JLIRARRE: M4t a0 F bl T SOLAS R A Al st . H AT 2K
THRIBR B A B R AR 1A, KZBEMZIE Windows $##1F R4 LIZT /.
AR R ERmA TR, ERFERE (Gantt B #ZEiEL. RARSMETLIHE,
SEMRAFEE A, SRR R AR R BT LR (E RS, FFEANEE. W
REB R A RA T IR E R E shARHIR I, B T2 E N TR P RZ 1
T H BRI, R ST R R ] R R, AR ERER R R
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SNSRI T, BN BRI RN E M .
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AR T RR KA
P{T <t} = Fr(t)

g4a30 (11-10), HEREGEHEN.

(Rl b, A 4k 3032k 1 1) R e () 2 37 ELAR B) ) R SR 8O A (CERERR BN DMt 2 0), 5
MALRABRGG (SR V) REMH. FTUTE Kendall il 5 Ht#EH M #£R.

FERAR, X R B T BEMBIE L, Ll 1/ SERRARG % 3571
E) B (], 17X R E(T) B8 SUHTT .

ik 55 55 1) o B 23 A1 BT — Bt ) AR 55 T [, 2 3 7 0 SR A 4k 5 FF 2R 49 11 796 i 2 £ (1)
R IE], AR G R B A . X 6 40 A R R R 4 ) =

F,(t)=1—e, f,(t) = pe~* (11-12)
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I RE 26 % 2
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GIEBIRE) IRATEE T IR k B /REBA A6

bi(t) = R % ¢ (11-13)

1 1
E[T]= ;; Var [T] = [ (11-14)
XREN ;
E[Ui =E,f-"—"1,2," k
FirEA
k
1
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BB kARG &, 5 RS i A A
bt} St TRMHIR SR8 (B k), TRA—Bi
: B TEIR kRS G AT 7 AR 4% e 1) AR
ERE & BB AR B
\\HH B TR UM L L A R K,
T HEBOMTAERRIERE. ¥k, % k=10,
S~ RIS, KT R 5 A

0 n = W 2k ORI, SZIRBAS A ) BT E 2 R
- FRI: 4 k> 30 B, BRESMIEUTESSA;

k—-oc B, H (11-14) HH Var[T]—=0, FbiXxef
BIREADACATRER A (LB 11-6), Frb—Af& k By 32/R B A al & 58 2BVl 5 58
AMERNPEE, XTI FRME N IZAENME.
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FRdEf M /M /1 B RARIE & T 5 KA HEPA R 4

(1) N FE— B R TCIR Y, B R 2R, MERSL, —En 60 BE R
MiRka oA, BliAEER R,

(2) HEBAKREI——BpA, HIXFTPAK A RS, e mE.

(3) BRI —RIRSG G, & WA IR H AR AH BRI, AR A [R5 745 #
G4 .

b, AR s B3 ) B A (R) 0 AR 45 B 180 R AR EL ST ) .

TESrHThRAERY M /M /1 BN, BRI REEEENZ ¢ BPREN n (REHE
n N MR P,(t), BWRE T REETHFE.

K A BE MRS EA A B ERE, REN R RASEN o BRIESS 6, B
VATE [t,t + At) B TE] X (6] 9 43 A

(1) A 1 MEEBLEMBIZN AAt+o(At); WEBEFEMBMERRZ 1 - \At+0o(Al).

(2) HBHBMFEEZRSH, 1 PEREHRSZTT (HR) PEER uAt+o(At), &
AR ZFIERE 1 — pAt + o(At).

(3) ZT—ABEMFERE LEMBMER o(AL), 0 LAZHEH.

ENZ] t + At, REGHE n DEE (n > 0) FER 11-8 MPIRER (Blikeim ki
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Fik B
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(B) n+1 * O n
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55 (C)  Pa_i(t) - AAL(1 — pAt)

0L (D) Pa(t) - AAt - pAt

B T IX PR A2, FTLA P, (t + At) REAZAXPUBZ M, B CEET At
FIB TS NG BT

P(t+ At) = Po(t)(1 — AAt — pAt) + Poypr ()t + Pa_y (t)AAE + o( At)
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#n=0, WRELES (4), (B) BHAHEHL, B

Po(t + At) = Po(t)(1 — AAL) + Py (£)(1 — AAt)uAt

o(At)
At

- -'\Pn—l(t) + .U’Pn.—l-l(t) - ()" + .Iu‘)Pn(t) i

= APa_1(t) + pPrsr(t) = A+ p)Pa(t) n=1,2,-- (11-15)

A HE k15
dPy(t)
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XEERGURE (n) BER A2 RS FERR o RIS R — MRS T
ek (11-15) MK (11-16) RIBRGIH, REHME (BEM) FEASHEIERNIN
EHRYN, SAETNA, RINOAMARESHERL, XN P,(t) 5t LXK, AISK P, E
f SN 0. B (11-15) FK (11-16) A8

= —APy(t) + pPy(t) (11-16)

APy 1+ pPpy1— (A+p)P,=0 n>1 (11-18)

RREXT P, WESTRE. ERUTHREMMEBRR, AE 11-7 ZR.

HE 117 AT, RE 0 BBIRE 1 MEBER AR, RE 1| HBIKRE 0 WHEB
N pP. XARZS 0 L40HE U T FE TR

APy = uP,
FIRERHER n > 1 BRES, B ER (11-18) KIFEHE. KERX (11-17) 18
Py = (A p)Po
KBERARX (11-18), 4 n=1,
pPy = A+ p) MNP — APy FTUL Py = (M )Py

(Rl EAK I HER
Po= (A p)"Po
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Php=1-p
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P,=(1-p)p", n=1

AR RGIRE N n HOBEE.

LM p HHEERE L RBRERNTR, TUERANRE. % o=\, &
SRk ST IR 2 L B A R (X P 00 4 B S MR 26
toe BHRFHN p = (1/m)/(1/N)s ERA—ANBIE BRI 15 55 Bk MR 62t 5 p A
MRS IERE Coraffic intensity), BUFK p A9TEZHRAE. 0 0 5L HEDA 8 2 2R BAE A JERT
FARIEESN AIOAE, —HIBHES. BX (11-19), p=1—- Py, EAETRS L
SACRRE, FTOUURIRS HUMFIRIR, EE LM T p MANRRE, et mE
S4B 2. MR 55 52 (A RER R i R S I «

Bh (11-19) FUAMERE, LV RS MIET AR

(1) RGP THHER KB

Ly=) nP,=Y n(l-p)p"
n=0 n=1
=(p+20°+30° +--- )= (P2 + 20> +3p* +---)
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(2) TERAF P ERFIN-F M (BAZI T2 )
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= n= n=1
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P
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H b, R HEIEN, RACH o VEE, WEBGREEOMN, ZHEER
%t v #)IE B B 6]

Wa=T1+T+ - +Tan

R T NERRSHE 1| MFEEHEMREHE, T A% i =2, ,n) MBEH
PRSI, Topn JIZE B AR 55 16 1)

BT TG =2, ,n+1) BLHBRMSECH p WHAEES G, T 7] BRIk
MBEOH p SIS, T W, R n+ 1 B E/REAA, B
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FR W RaHRE
F(t) = P(W <t) = E:vav<th0 §:pu- f-i—L—mm

n=0 n=0
=1 —e (BNt (11-20)
B W IRMSECN p— A MRS, HBEREE
F(t) = (n—A)e™ ¢

TER
(3) 7RG % & i (8] (3 2 E
1

Ws=E[W]=;_—A

W, =W. — l =t
q= s = A

® R—BEIEMN, REOH n POE, BEIERFOAN, EABENEEHNE W, BALRA FBE R E

T, FEAEERFE ] Toyq 230 .
Wo=T+Ta+ -+ Tn+Tus1

Hep B —APEEERS, T, RIS T MR 5w .
& flwln + 1) TR W, WEEE®E, KRERGDH n MHERE TRREREEE, LW OKEELE

fw) =" Paf(w|n +1)

n=0

B Tili =2, -, n+ 1) BRASEN p HEIRES, RIBAEYAHOTRIZIE. T BRNEHN AT,

s (11-13) 8 W, BRASER RS ~
plpw)e
n!

flwln +1) =
At

fw) = (1 o B s _ (3 _ e Eﬂ&&ﬂf_
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n=0

—(.”- Ne™ (p=2a)w i,
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(1)La=—" (Q)L — e
1 q e (11-21)
(3)Ws=m (4)Wq=m
ENMENX R T:
(1) L, = AW, @) L, = \W,
@H%=m+i(@g=%+% (11-22)

EXF A Little A3

5l 11-3  FER FARZMREH N RISHERF RN [ EAIEFR, EEMAE 100 AIVE
NeE, BRI RERZ AR n B ILREINER 11-9 iR, SUERME T 100 N 5ERF
AREsEH, FrAEE o Ch) HILRREIE 11-10 FioR.

#*11-9 #*& 11-10
FIEMMAE n | HBLRE f. HE N SERCE AR (8] v/ /B | HELKEL S,
0 10 0.0 ~ 0.2 38
1 28 0.2~04 25
2 29 0.4~ 0.6 17
3 16 0.6 ~0.8 9
4 10 0.8~ 1.0
5 6 1.0~ 1.2 5
6 Ll E 1 1.2 Bk 0
it 100 it 100

u)ﬁ$ﬁ¢ﬁﬁk¥ﬁﬂﬁ$=z$?‘

=21 (AN//EH)

ﬁm%*#wwm=§£?um4<¢on

BN SERTFARANE CFYREE) = — =25 (N//ED)

(2) M A=21, p=25, Tklﬁ:i*?ﬁmﬁﬁ%ﬂ’]?‘i% (Bt x* #35E, INARAE
BERMNSECN 2.1 fpiaaAR, FARIERMASECN 2.5 BRI .
A 2l

BRI (FARE) H 84% MR AR E GEFIHD, H 16% IR 812 25 M 1.
(4) IR (11-21), HHBIER:
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RN QS L= — 2 — 595 (A)

T 25-21
HEB\ SRR A S GHEE) L, =084 x5.25 =441 (A)
ﬁAEﬁE@@%W@(@%@Hﬂ=§?Eﬁ=25(¢M)
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FREMREIN e . FEAMRS. MRS HI7RR & B RBE S
AR, Ti— R, RO 0% IR, FARNE
f, FrEUXEEARI A S S F RS IS (B R Se AR S&E D .

11.3.2 RGMABHRFINER (M/M/1/N /o)

MRRGHMBAKERAN N, NTRRESENER, HFANERFHMERZHN N -1,
RN Z— B BER, MALGETEH N MB%E, BAXAEEHPIELBENRGE (W
B 11-8).

=21 (/B

HE\ R4

M N =1 MR HIREE: 2 N->oco, NERTRFIHL.
#RAEERENER, TESRESRMIRENERCAE, LA 11-9.

A A A X
OmOERCHOB TR0
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[# 11-9

RAEE 11-9, FIHREMRNRETE

pP = APy
PPp1 +APooy = A+ w)P,, n<N-1 (11-23)
1Py = APy_1

fpixAENTRE®A 11-17), K (11-18) £BFEMH, FIARMZ
Po+P+ --+Py=1
1% p = N/, HH
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1—
PF% Pl

1=, (11-24)
Po=g—ovml" n<N

XHEEZ: p =1 RS (ZE TS 11.9 8.

TEX ARV IRBIAI ST, FATEE p < 1, XACURPR B FHE, B ES R
WS bR EABENGRE N BT, IR GREELET . CHHT4A?) it
p> 10, FRPUREN Py (BERARHIELHEA I BE T9%8 APy) ¥ RR K.

AR (11-24) RATATEL T H REM&Fpdebr (R FEER):

(1) A CHAEMED

N N+1
- _ P (N+1)p
L_.,—EnPn—l_p— 1 — pN+l p#1

n=0

(2) BAFIHE CGHEED
N
Li=) (n—-1)P,=L,—(1-PR)
n=1

LR RGUT- I R 18] W, FEBAS PR frf (8] W, BF, BAARK (11-22)
Ui A, (BEEEPHIER A RERETHEH IO PHEER, HRLCH (n=N)
i, WEEERN 0, REFHERNBBENER A\, = M1 — Py). " LABRIE:

1-F= ’\c/.u
(3) WizsiE B e GHE{E)
z, L,

1
Ws — — _|._._
u(l—=F) AMl-Pn) p

(4) BZSERE] OHEED

Wy=W,—1/p
BAES M/M/1/N joo BIFIFRFRIAMIMT (H p#£1 B ):
( p__(N+1)pMH

Lszl_p— 1 — pN+1

L,=L,={1<F)

L
W,=—T—r
u(l — Py)
| We=W,—1/p

Bl 11-4 BABEEEA 6 MATEFANHNEFEK. 25 6 MyTHLHER, /5
KA G E T B FHEERN 3 N/, BRT Y 15 28 W
N =7 AREGHEKABEL, A=3 AN /DB, p=4 N/ /P,

(11-25)
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(1) REFZE—FEARA R OB
SR 2 T R A I %, BRI
1—3/4
— (3/4)%

By= 1 = 0.2778

(2) RFGEER R E B E

3/4 8(3/4)

T-3/a 1-@/aF >

L, =
Ly=L,—(1—P)=211-(1-0.2778) = 1.39
(3) RAMENEHE
e = p(1 — Py) = 4(1 — 0.2778) = 2.89 (A //hET)
(4) SR— W2 75 3 5 VR A 3 B 1) S0 B 1)
W, = L,/Ae = 2.11/2.89 = 0.73 UNB}) = 43.8 (4341
(5) TEW]BERIRAVBE A SR BT R (Payr)

XERRARGHHE 7 NEEABE
ARt £ d=lu 3\"| 1- %
- () () - ()|
4
Xt RHEEEAIRLE, PO BB AF RALR, FfhdRnE 11-11 Fix.
F 11-11
A=3 N//MEF, p=4 N//EE Lg L, W, W, Fy P
BRMAK N=7 2.11 1.39 0.73 0.48 0.278 0.037
TR BA 3.0 2.25 1.0 0.75 0.25 0

11.3.3 MERABRER (M/M/1/00/m)

B UL B WML 38 R SR A AL AE B R R B . R3EE m G OIS, Al
RAMBEENRR “BL7, FHEMYLSERT, BT ARRS R, 40 HRidiesiRs%
REEL . KURGITFER m MIFRILA-EITFIL m Aot AEH —MEHE
&g, MESEBERE m 4, BENMBEIRFLLRS G, 1562 FERSME, BT
P3SRTT LA . TENLAS BRI R, F—adleh 7k (Bk) HL80F (REET) 0
AT (LA 11-10). RS PE 4 BE T oo, EXRRMRGMERLAE RS,
Bfr FEKEALBIE m, FTURE K (M/M/1/m/m) F&E XA .
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4 11-10

KRIFHBLER, EXRIFER T 2 M B RS EN; EHRIBHER LIS
PMEZEKEE. AEREL, BRI BEREEAREEMAN N (EXE N NETXRETE
HL2S 507 38 o F 8] P R AE MO R 3 el T 58K 88D, IXIRHE REEAMI IR F 30 m—
ARG UENEE N, N

Ae = A(m — L) (11-26)

T (M/M/1/co/m) SR HTA] AR R iz, ERENHFR T, HEREMEM
R, JHRE 0 HBIRE 1, §6REHERREHEBAMRRE, HEBER
APy, B m 6 R&EHEHFREEB AR —a0E (REB—&) KA, HERR
N mAPy. ETHRE 1 HBIRE 0, IREHEBEN uP . FIUERSE 0 WG V45
B mAPy = pP . HXRZATRE 11-11 &7, HE 11-11 83 FREEOEBED .

pP, = mAP,
pPrii+(m—n+1)APy=[(m—-n)A+pu]P,, 1<Sn<m-1
pPm = APy

X (m—=1)A (m—n+])J\ (m—n))\

B 11-11
XA ER TR, RBHEE, HEES

> OP=1 (HEMTAER A/p<1)

i=0
i 1
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it (m— i) \p (11-27)
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m 1
RS L SR ®
wl—F) A
W, =W, —1/u @

EHLA R B L, R PR EH, T om — L, TR EFBRITHEH.

m—L, = %(1—130)

Bl 11-5 FZENEE 5 Y, §EVSMESZEHN RRM fIEE 1, FHESE
FERtE] 15 b, H—MEEL, WRKEENERN GRS A, FHER 12 28 K.

(1) BETERABE,

(2) T EHLAAR PR IR,

(3) HEBEAFS G5

(4) FRHEIRMFHE

(5) “F¥{F T i,

(6) P& BHERE,

(7) PRTIXLELE R
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1
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FFE H R # &

(1) FRAER) M /M [e BB (M /M [c/oo/0)s
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ERRF G TERMEEM (R EPME) 19, B FHIMSEME 1 =po = - = pe = pe
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REWIBTIEIR KRBT
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FEIENER R
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0.4 0.6667 0.1905 0.0784 0.0378 0.0199
0.5 1.0000 0.3333 0.1579 0.0870 0.0521
0.6 1.5000 0.5625 0.2956 0.1794 0.1181
0.7 2.3333 0.9608 0.5470 0.3572 0.2519
0.8 4.0000 1.7778 1.0787 0.7455 0.5541
0.9 9.0000 4.2632 2.7235 1.9694 1.5250
0.95 19.0000 9.2564 6.0467 4.4571 3.5112

* /F 0.00005

11.4.3 RZGHBIBERFINER (M/M/c/N /o)

BRGNWERBKIREA N(> ), JRETHEH » CEE N BT HBIEHD
kN —c) i, FRMOBENBEELE, HMbk4SRMEN M/ M /c BHFE.
X ARG HPRSHENZETiRbR T

1
Boy=— (p#1)
)38 (cp)* I G )
k! c! 1-
k=0 p
(CPI) P, (0€n<g)
Pp = ¥ (1151}

Hrp p = i {BEECA DX p MEABRS (KF p=1 MEEATSR 11.9 S#HTIE).
cp



H11%E H A #® 0

i L = Poplep)*

[1- P~ = (N = e)p"*(1 ~ p)]

T (1 - p)?
s — Lq +(:p(1 == PN)
11-32
YW = (L-32)
A(l - Py)
1

Wo=W,+ -
HTAXME L, RECH L ERTHER.
Framl= N =c (BIRSHDD A5, BIWER LIIEESMA R vrHE SR 2s 0, Xt

1
Py=—
Z (cp)®
2 h (11-33)
P R

n!

K, Hn=clIXT P AR, BHARRUTRAR, £ AKErlang 7 1917 XK
B, FHIZNATRIERER .

X ET IR R
( L,=0, W,=0, W, 1
g ==% g My 8 :’ #
— (cp)"!
4 e CPZ ) (11-34)
Ly=) nP,=—"2"—— =cp(1-P,)
n=1 Z (Cp)
n!
\ n=0

EXREANERSEE (WBEHE).

Bl 11-7 ERRFEXMERRGIRE, BRI E BRI, S8RFHE ()6 A, FiK
SFEERRE (1/p) 2 R, RMZREERSE ()1, 2, 3, =, 8 MEEMEZLET, 4
W HEREHTH GRS L, RiEREE P..

X, FAERFHEAZMET, REEAFREHNSS. HEd Mt % 11-14
HIT (A=6,1/u=2,cp=A/pp=12).

B (4) £: (2)/(3)

5 (5) B (@) HAEEEmnN

5 (6) £2: (4)/(5) MM RME P, HEEE (5)(6) Pt e BT n, P. AMK
LR

Hoe=1RERE—NHENE, #i OREEIEL) #E 0.92

Hoe=5RIEEA 5 AN, R OREWIES) M 0.63

M e=8 IRMEEA 8 MHEE, W OREHIEL) B 0.42

% (7) B AR L RS, HE (5) RTEBR E—1T45%.

|

|



% (8) #: (T)x12 18 Ly, ABREHTH LA, EXREE0E:
Yn=1RERENEE, SREHTFESHE L, =093 (1)
n=>5 RE&E LA BE, Ly =4.48 (1)
n =8 KIE&A )\ FEE, L, =6.92 ()
HLR UL KT # A — A BB R B R 2 WA .

% 11-14
(1) (2) (3) (4) (5) (6) (7) (8)
no__ " n (cp}n Ml <« . A
n | (cp)" =12 n! (cp)" /! 2‘3 = P. (%) Z_% }_jn L. (%)
0 1 1 1 1 1 =
1 1.2x10 1 12 13 0.92 0.08 0.92
2 1.44x 10 2 72 85 0.85 0.15 1.83
3 1.73%10° 6 288 373 0.77 0.23 2.74
4 2.07x10" 24 864 1.24x10° 0.70 0.30 3.62
5 2.49x10° 120 2.07x10* 3.31x10° 0.63 0.37 4.48
6 2.99%10° 720 4.15% 10" 7.46%10% 0.56 0.44 5.33
7 3.58%107 5.04x10° | 7.11x10° 1.45%10* 0.49 0.51 6.14
8 4.30%x10% 4,03x10* 1.07x10* 2.52x10° 0.42 0.58 6.93

11.4.4 FWZEFEABROEN (M/M/c/oc/m)

WEE A (AR NERE m, Bm>c FBEEEWG—F, BEHLSE )
R BERRERN, EIREEAMEE, RELE m A, B c MERTA, BE
Bk AR T 0, TR BIATE \ RAGAE Gl 2800 R S ] th A
PUH. REPEAN n AR AR, M n < o B, FTEHSHL B R 1
5, A (c—n) MEETALESR; % c<n<mM, # (n—c) GHISEMNSHER, i
BT ABESIRA . BREK o AT ABEBEAMA, B2 (RS HIEHRASEA
1 OGBSO, I S A 1 ST R0 T 22 2 7 M58 R 75 A i AR T B
1

1

SR
k=0

Jorp

Pn:

1
kl(m—k

i

m!
(m —n)!n! (

m!

A

I

(m — n)lclen—¢

(2)+5 Y ot (&)

k=ec+1

= A
=

) Fy (1€<n<e)

(_

A) Py (e<n<m)
7

(11-35)



BUE # _“#_?'?__@_

(2) Iz H (B s 50

Ly=)_1Pa
n=1

L= Z (n—e)Pn
n=c+1

ARBNERE N, METEIIENBEER ) RUARGH (HIEFE~RD P
SEE
Xe = Mm — L,)
EPLS S S, BRI ] m B HLES TS B A k3L
(3) AILAIERH

Ae A
L3=Lq+;=Lq+;(m—LS)
W, = LS/AL- (11-36)
W, = Lo/Ae

HT Py, P, itHAXETEL, AEHEERETHMEM.

il 11-8 WHMMMEETA, 751 5 SVEMNIEFIET, BaI8STFHmrE g
B 1K, WL ABELMERAEMEE SR 4R/ ADE) BEFHLEE. K-

@ HEFHEHE VLS T A

@ 5 B ER LA T8

@ A ARIR

@ 15 EE A a)

® & L.

B m=5A=1K/DI), p=4(G/DPH) c=2,cp/m=Ap=1/4

N AN WS A U AN S NS AL AN S A I
07 51 |51 \4 41\ 4 2131 \ 4 2121 \ 8 8 s
= (.3149

P, =0.394, P, =0.197, Py = 0.074, Py =0.018, P5 = 0.002

®L,=P3+2P;+3P;=0.118

@L,=)Y nP, =L, +c—2P— P = 1.094
n=1

@A =1 x (5— 1.094) = 3.906

@ W, = 0.118/3.906 = 0.03 (/i)

® W, = 1.094/3.906 = 0.28 (/i)



& I (F M)

11.5 —ARARSEHETE M/G/1 &3

AT FRAT TR 9E 1 VARSI N R B B AR 55 [ O ASE Y o TRIDHE I T R 95 I [ A R 42
s, S8R, XEFAEIE T o R A2 ERT .

E |RGH A = E [AFIFBEL + B RSV BIEH
E [EERGPEEN ] = E [HEBA\EER 8] + B AR50 )
Hep B[« ) #RRMEME, RAMFSERR:

{ Ls‘:Lq+Lse

(11-37)
W, = W, + E[T]

Hep T RRIRS AT 8] (BENIAER), X T RAGIEESAN, BT =1/p Ziigidig. X
3 (11-22) FHIKRA:

Ly=AW,y Ly=2\W,
HREWAIENG. L EmEE 7 Meh RERE 3 MEieT kB H AR, AdEA REFAK
ARG T, X R RBEE A

11.5.1 Pollaczek-Khintchine(P-K) A

SF M/G/1 R, REGEE T B4R —A (HERIE[E E[T) M) ZE Var|T)
WAL, HABKAFIBRAER M/M /1 BAHRE. ATERIRSE, p< 1 B—%(HERLE
i, ¥ p=AE[T].

fE EREZMT, WHE
i e p% + A?Var[T)

’ 2(1-p)
IXHi Pollaczek-Khintchine(P-K) AR, REXIE N\, E[T]) M Var[T], A& T 24K
A, AR L, AFEEER (11-37) FK (11-22) 5RH L, W, F1 W,

fat (11-38) EAMERER], FEAHEHEZBMAFE, ERAZPEE (FBTHERTR
W) i, EEAHEEEMRSBHMERER, NE Var(T) = 0 i, BEALA:RESIA
AR Ls, FTCAEARSGESIENR, BREBBIIEMES, BTSSR EZXKEE .

HLLE 2 BB A SRR A

Bl 11-9 F—HEO, SMBELTFEN 2 4 30 P E R e Eoo i #lik .
W25 75 5 VAT IR S5 B6F [B] P 250 2 434k

(1) 5 HR %5 et ] th AR A 48 B oA, SRIBZ 9 52 BT 85 10017 250352 B i) 1 55 455 B [

(2) #HETHE, BEEEEOMELESH 1 28, HIA RSN BRM 7 E500
MR, TR ARM CA SRR BRS04, TSR 3 B i ) A A e 1)

e—!H-l y>]
0 y<l1

(11-38)

fy) =



_ﬁnﬁumﬁkﬁ_gg

B (1) A=1/25=04, u=1/2=05, p=X/p=08

I
W, = e 10 (43%h)

V.=_P _g
nq_ﬂ“/\_g(ﬁ}%ﬂh)

(2) &Y NREER, M4 Y=1+X, X RAMERN 1 IHBESI 6. TR
E[Y]=2,Var[Y] = Var[l + 2] = Var [X] = 1
p=AE[Y] =038
A P-K 2, &

0.82+0.422 x1

L, =0 —9
=S T

Ly=L,—p=2
W, = L,/A =T (%)
W, = Lo/X =5 (54h)
11.5.2 ZEKRFBEIE M/D/1 8EE

ke 55 I ) R B E O W B, B AnAE — SR AR ACAR _ESE R — 1 AR At (] g R M B B3l
MRS, PR — AR R ) R 4, X
T =1/u,Var[T] =0,

(11-39)

Bl 11-10 HSW A A EHRIOHLBIERNNE, BROIHLBOTERIII
Gk, FARTE 4 ABE, RRGESLEFTREN 6 4. K.

(1) ERREAPLEREH L, OHBH, FRD:

(2) BROBINLEEH L,

(3) WEYLBIES AN G2/) W W,

(4) FEHLETIBHRR A0 F W,

B oA=4, E(T}=11—0(’J\Hﬂ‘), g, Varll]=0

(0.4)°
2(1—0.4)
(2) L, =0.533 - 0.4 =0.133 (&)

(3) W, = 0.898 _ 0.133 (/IiF) = 8 (43%h)

(1) Ly,=04+ = 0.533 (&)




@....’?ﬁ*—.%?(%@ﬁiﬁ_l

4) W, = @ = 0.033 (/IBf) = 2 (7+4%h)

AR WLUER, fE— RG24 L, M W, B R RIRS I RIE &N, X
FFERNVBM ARSI A A, SRAON oA . EF ISR SIS
SR A BT 2k SRR R

11.5.3 Z/REARSSHIE M/E, /1 3
BB 11-15 w08, MEBELHEE kR

| w1 %, EEAREEORIHE T, IR, P
— - __" AR S5 A (B0 by, TRA T = iT
LT A & YR BT, .
B = Varlli= s

1 1

B[T]= Var[l]= 1

tF M/E,/1 #8 (BRARGEESh, HAhKMSirdEr M/ M /1 RAEED

i 2
ku? _ o+ (k+1)p
2(1-p) 2k(1—p)

(k1)
La=2ki=p)

W, =Ly/A, W, =L,/ (11-40)

L,=p+

Bl 11-11  FpABLEENTER, BEREL 4 MAFEMIE, 4 MLFEREATT
G n—8. §—THERNERMA AR A, HEER 2 i B 2RR M B 216,
FiT 6N 55 B/ GE— 6 K, 8K 8 /). [Al—BZE NERMir—E RS
i A K7

R EEEIA N=55E/H, #:

p——FERFEFE R HE R ELD,

1/ p——F I8 i 75 A )

1/4p——F34 T F Fi 7 K 1) o

HEE 1/4p =2 (M), p=1/8 (B/DE)=6 (£/H), p=5.5/6, ¥:

Ti—W5EEE @ AL B i e ;

T—# 58— 7 R B 75 A 1]

E[T]=2, Var(f]= (ﬁ)



CENF H A #® O

E[T] = 8 (/piY), Var[T]=4):62, ,0=5%
0 )
— | +(5.5)?

Ly = > ( : = 7.2188

i D 5 38 e — 5 1P R O SO 1)«

W, = Ls/\ = 7.2188/5.5 = 1.3()
11.6 ZFoth—RENRMRL

11.6.1 HARZR BRI

HEA RG R IAR A R AR IS REEIF R R G R R MIERABE
538, MHERA IS — A SR A AN N E, B OE TR & A R RO, 8, 1
—E W EIRIR T E RV BRI . FEAERE, RE-MEEBRS, Wiz
BN AR BB R R, XAIE 10 BERANLHHRESZ —. HT¥IXE
— i) R 75 O 2 I BUFE AR, BT DA RS i A R A e

E—RERT, RERSKF (R, i) 8
SREBRBZSERA Rk, EH8NT R ‘
FHRRI A, RATERAN BArZz —RE = H %

aHnH
AR, BOEAEIEA BRI NS AT, E \/n&%m
55—/ 0 A SR R N SR (RS :
BONSIRSBAZ ) ik (LE 11-16). :
ZRBRAERSWET, SREEM ks O ) WAAT
R, —BEE, RERRE ORAE) e L#)it H 11-16

Hafhiite. ETHEOEREARAGTFLARNE

oL, YGRS A (R T LSBT (A =l 2 AR ) AT AR P Ak 110,

ERMAMISHIER R (B TIEERST ER ST, Sl TS K &
eI AriE R E LR R, R REIRIE St 238 FERR Al 1.

MRS ACH ] L AR RRR R, TERTFHMESE o IRERFH KRS ES
ML), KRS &, WS EEANE e UK BBAFIAT &5 25 8 KT HE 1 BA S
FORIREI% N &, MRS AT Ul R %58 E p RER.

PAVH BRI, X T B HCRRH L bR briE, o TSR R4 iR
i, AT EA AR ] 2 AR 0T LR AR R R SR Eh AR MR B 5 v



11.6.2 M/M/1 BBFFKMEBRTZE p
1. #ER) M/ M /1 58
B BAREREL 2 i ) R 45 R AR S A TR AR G B 7 A 2 AN S B A
z = ¢yt + CuLs (11-41)
Hop oo N2 p=1 BIREHU AL R o, NEADBIEIE RS B AL a5

.
# (11-21) Rep L, ZERN, 87

z=@p+%ﬁ_A

HTREME, R j—; RESTEN 0,

fif AL
f= A A (11-42)

RS +S, REARIE p < 1,0 >\ BEH
2. REPMERKREBA N BE-

EXERT, RATWMEE N ABE, WERKBEDEIES, T&:

Py——HAE IR (ARG REIARIE, FRAMFHRIER);

1 — Py—HREBERZ R 55 RO

A(1 — Py )—— AL B 8] SE BRI AR S LR I (T 28 ERERE T, BEHETH
{or e 18] P 32 R AR 55 56 AU T3 & 5

WAIRS 1 AR G 76, TR A RHEER M1 - Py)G TG,

AR

_ P
—AGl_ NTT — Csh
N N
o pe = A
_’\MG”NH AN+ Cslt



FUF H K # .

N = (N +Dp+ o™ e,
# (1— pN+1)2 G
R ot RFFELER. B e G A N RS ER, BEH EXPBE o
AR AMER . 8% B EE R ot 8, 8 ERXET (M—ER N) 1R p BIRE
fEHER (WE 11-17), N TEER Gle,, RIBETERTKRE 1™ /A.
3. ME IR A BIREER
T HURR A ) R R . LA LA m &, SRS RN B . &
1 AMEE TN, fERER (A iR A 57 48 B i o ﬁﬂﬁ%$ p=1HBERAN c,, PO IE
HENBZEATHEAN G . FHEHGEHN m— L, FrLARALR & aiF)iE A
z=(m—L,)G —csp

R By () =Z% et BRI, p= =, T
k=0

d
aEEm(a:) = Ep-1(z) — En(z)

BT RBAMEE uo0 K g’i g6 L _0, m
p dp

p P P P p pJl _ esA
> (E) €
T p

AT e G o A BEHTERIRHL pt RREARLG, AR Ml B
R, S E RIS (R — M m) 68 p MRS (L 11-18), X4
e cg‘ AR BT RE 17/

p/A A/ G

1
m=4
051 m=2

B 11-17 P4 11-18




11.6.3 M /M /c BEPRRAARFZEH c

PO BARAER) M /M Jc 8, BEREWHET, X0 R a2l (RS mAs
BERWAZAD B E

z=¢,ctey- L (11-43)

Hep e RIRE 6 o REBRS GBI RIMRA; c, NEANIZEE RS S0 A

% L RRGPEEFIE L, SiAFIPER MBI FHE L, (E11#E c HHAR

MAR). EA c Ml c, #RELEER, MHE—TTRZEINHRZREZEEEH ¢, FTUL z £ ¢ BIEKEL

o z(e), BTEERRBM ¢ {E 2(c") B

BA e AREEUE, 2(c) ARELZRNEE, FTUARRHZIMGEZE. BITKH
PR (Marginal Analysis), R$E z(c*) Z2EB/MRES, BNE

EXt G, B8
L(c*) = L(e*+1) < ¢, /ew < L(e* — 1) — L(c¥) (11-44)

WK ¢=1,2,3,--- B L #ME, FHEMHELH LEZE, B /e, REFE, REFEXA
BIEEMANAFAMX A BT e ¢

fil 11-12 FERIEH AT ]’SE, EREREBHTT (BE) BIEERIRM BT,
FHFER N AFR 48 K, BUIKREHTELFREEBREKN 6 T. RE (FEE) 0
B ARM IR RS A6, RS o AEKR 25 IR, BiRE 1 MBRARSRA (TEKER
BIWFE) MK 4 8. HMFHEEHER M/M/c #88, WNEIMEE R (S
7 e i B R SR ER (E e /N ?

B J=4n/RER c,=6T0/IK

B AN e, e NL, 2, 3, 4, 5, HRIEE 11-11, R L, iFHEBEWE 11-15
Fi7Ro

% 11-15

¢ 1 2 3 4 5

Aep 1.92 0.96 0.64 0.48 0.38

BRW, u = 10.2550 0.3961 0.0772 0.0170

Lo=2(W, - u+1) — 21.610 2.680 2.068 1.952
I




# Lo HANR (11.44) 8% 11-16.

RS S N

#* 11-16
K 58 KRB L (o) He~de L)~ B (BF)2(c)
L(e) — L(c — 1)
1 fee] oo
2 21.610 18.930~ oo 154.94
3 2.680 0.612~18.930 27.87(%)
4 2.068 0.116~0.612 28.38
5 1.952 31.71

ci‘

g
Lm

11.7.1

ENTEE) R

—= =0.666, E{EX[AE] (0.612 ~ 18.930) A, FrLL " = 3,
» BEEARAS (11-43) tha]3850F & 3% F i) .

2(3) = 27.87(3%)

11.7 S HrHBA R G A REHUAR I

= FERA ZR G 14 332k 1) I [0 95 e ] g ABE 8 53 A 1R 8 4, SRS 20 R e,
AREFIRRTIE SRR . X BT FBEAURSOR R, BRI 5 A

BIBE 3 ARG O3 {6 2

Bl 11-13 R OCERA—EHUS, RE-MREBE, AREK. KA KK
2%, FRNEARGEE 2 %, MABMHEERIKHES. RERHERE BRI TFHERL.

1. YEHIE

WRIER 11-17 FrRfI2ss, REFEBOMES G HXHE) F¥k 15 £/%.

= 11-17

Elprie 0 1 2 3 4 5 >6
s 0.23 0.30 0.30 0.1 0.05 0.02 0.00

KRS GRS, AT A B FRATERR 2040, IR 45 fi] t 7 AR AN 724
Bt CGXRERMRSTEE), ASHEF AT A Rk A

2. BHEMEE S AR

AT LLH MS Excel %) RAND(
P HBEYLEL FTEAR ROUND(RAND(

MRIE, SERTH ERIBETLE 5.

) BEGEAEMNE 2, FO<a<1 206, FHHE
%100, 0) P=4FEALE . BRI SEH]. k0GP



-~

ABIFER B i BIAE RGBSR, SRR TMNS RIS, LR 11-18. MRS,
XEFAT RPN —ANER. F o WOHERER F(e), RZ [0, 1] XA L2534
HIBENLAE R, WA o= FY(R), i F( ) RREE. FIFIXE A 704 B EOKR
B x faheE{E.

¥ 11-18
Bk W ZHE X 7 1) B AL AL
0 0.23 0.23 00~22
1 0.30 0.53 2352
2 0.30 0.83 53~82
3 0.10 0.93 83~02
4 0.05 0.98 93~07
5 0.02 1.00 98~99
1.00

11.7.2 ZEHBEFRIEEL

PLF IR AR R (R 11-19). Hor:

(1) B#: &7 3 RIEAEMMTAER, B8 2. RBEHRAME LR B2K, -0
% 50 K.

(2) BiFLEH ROUND(RAND( )*100, 0),

(3) Bik%, b (2) BHLEURIER 11-18 B, % 1 RE B 66, M
% 11-18 Al L, 25 1 REAEH R 2, HEiCAR 11-19. 5 2 K, FHEHE %6, ©
fE® 11-18 1, XMfNFJE 4 F oo it —EE5 50 K.

(4) BEMBER: URBEH 3)+ i—RHEBEH (6)= BRFEIMREL (4):

EEEREN (1), URFEHREH <2
@ W B~ { 2 LRWENRER > 2

(6) HEREI TS (6)= TEE B 4% (4)— HITHH (5)

SGERE, AEEL=ZRE o MFEMEROEHE. XN T EBEME Ml
TR S FFGR, T NE AT R A BUERM R EME T . R 11-19 HRH T HM 50 R
BT, XA T — YA . IR W2 EE I TR R AR ) ZE 1 G AR e . A
RAES 36 RILE™E, FHREAEHCN 1.58, LB MIEE. LArFHERA 0.9 FHER
BB, SRR AR 25 SR AR . X — 7 AT F T XS R IR 77 S A A A SR AT
%, FFELBHTHENE (. BEUT iR REER B4 R, ARES AT,



®

FLUE MK #®

F 11-19 HpAdiEaviEslR

(6) HEIR H ¢ 441

0

0

(5) EIREH

(4) THEEI B 43

in}

(3) Ellik#

™

(2) REHLEL

97

02

80

66

96

51

04
86

24
39

47
60

93
20

86

12
42
29

36

01

41

54

68

21

53
91

48

36

70

38
36

98

(1) B

10
11

12
13
14

16
17

18
19
20
21

23
24
25

27
28
29
30
31

32
33
34

36
37
38




____@___%%%‘_(555@

e

0 B

(1) B | (2) BEMLE | (3) Bk | (4) WEEKEER | (5) HEFEH | (6) HHEETEL
30 92 3 7 2 5
40 67 2 7 2 5
41 24 1 6 2 4
42 76 2 6 2 4
43 64 2 6 2 4
44 02 0 4 2 2
45 53 2 4 2 2
46 16 0 2 2 0
47 16 0 0 0 0
48 55 2 2 2 0
49 54 2 2 2 0
50 23 1 1 1 0

Bit 79 45
4 1.58 0.90

11.7.3 RRH

ARV Y T LA 40 D i e 3R 0 A R R MR A0 AR AL, AR RT LA 23 D
HARE RRAERE. BRRGRERESF R E SRR . &R R L TRy
SERIRIH . i, ERTHELERERG, SFEIHBENmThoM8E, Bt JF
T#, mIrE. AR, EHSEE. A TIBFK T HEEREFERE. B &
FEu] AR & W22 B zhim, LA RAEBLE T &N EURFERR . 0 ExtendSim B
(www.extendim.com).

Crystal Ball & —/ 32 KHIBM TR, #REHNERE] Excel BfFh. fiH5H8RME,
1 “E LRI (define assumption) 74 € X FEHUEE 510, MANZBE LI MHISH, &
B “E LTM” (define forecast) 4, TEEFBIMRE /G, #ifi “IB1T” (run) HATLL
BATHERFER, M E RS RIS . Crystal Ball & 8] LUK #BEHLAL R A 8.

i Excel B F#RA%HEATHIL, fHFRKEEPIE. @ Risk £ Excel —&ERK—
AMINERE . XM BT REIN TS ERAE XTI, /A @ Risk AT LA ZhHIMN
i 5 B 20 A BR SR SRR BE AL, ARJE BN BENL B B TRA%, BRI EMS
iHi. @ Risk fEjfk 7 @I FEIT B TFRBEIAERE .

3 &

111 FTHR THRRETASERA GO, STl SRR T
TR Ao T EAILR

St E (1) L 10 4M4hA—B, BT 100 BLA A P B BRI T AMTA
i, W 11-20;




ﬁﬂiﬁfﬁﬁ?<§

% 11-20 ® 11-21
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AR AHTIL 2R &, WL ZUR B 7 00 A7 5% . AT Btk HR A0 Sm% 4 3G = Fh.

(1) EMRTIE, (BT HREUR T EMRIE E— KRR F e e iT i i, RISy
b, ATRARIT . BHRAEEE, WaT LT ERANT 6. X EEmE R FR s T 1.

(2) EROTIE, FEAFRREIRE—He SORREIIT 5%, AR bRt ). X — SR E ik
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AGRITHINEZRE 0.9 5. 0N LASR A A 309 58 (8 1 Ao 10 P A7 SEmB A 45 B b
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SUFEES
Q
(k+h)Y  P(r)—
r=0
B
Q
ZP(?) > —
r=0

RO RHATHES, WA

Q Q-
R (Q-r)P(r)+k Z (r—Q)P(r) Z Q-1-1)P(r)+k) (r—Q+1)P(r)
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12.3.2 BENLES T RIRERD
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TS B B

Ci(@-r) r<@Q

CI(Q):{O F5.0
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SHE SRR BEEZ R E S
R R4, ALESR KRB A R BN E[C(Q)] (BRI . X Q Kiks:
AR, E[C(Q)] & Q WIESEREL, WIF|FRL R e H g /ME .
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(3) K S M C(S) Hdk. H
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C(S)=Ca+K(Si-1)+ Y Ci(Si—r)P(r)+ Y. Ca(r—5) P(r)
r<S; r>8;
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(1) C(Siy1) =C(S:) 20
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O AT HEF
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R (12-14) 9 S; BUARERFERN S, AMBITRERNQ=S-1.

B 12-8 3/ BRI A R RLE BURHBI B &, EANE AR M Y 1600 JT, 3T
W2 Cy = 300 76, PEFEHN €y = 80 Ju/f, BRIEN C, = 2100 T/, FEEHFE
I1=10%. BHBEETROBER

p(r = 60 #6)=0.20, p(r = 80 #§)=0.20
p(r = 100 %8)=0.40, p(r =120 44)=0.20
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(12-14)

= 0.229

P(60)=0.20£0.229
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T FEAF W E BRI
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W%, ETHE S (R SRR AR j f(r)dr = N AT RAR.
0

12.4  HRCHEH 1L SThiE32L

12.4.1 PREMEELIL

ZR N A EER AR — RN (LA 12-9), REEREME (25
) MFERE X RIBRANEERECH f(x), SMRECH F(x) FESRPIER, SNF S
DAt R W ok R R A T EN 1, AR AN O, EEMRENRENEN P,
BARA (BIEEMNAY%) A Cr. FHEBMHEMEITRE Q, MIHMIBERER K.

LR LT

W o) P

Cs

I

P 12-9 g (I R A R A AR — 1 P L B S

1. TEHITERERE
X <Q, MERNX: 3 X>Q N, HEENQ HHERRALY

X, X<@
g(X)= { 0 v (12-16)
Bk, 28 08 EFE N
Q +oc
E(m) = J (P —W — Cp)af(z)de + J (P - W — C)Qf (z)dz
0 Q
Q
—(P-W-C)Q- PJ F(z)dz (12-17)
0
dE(ﬂ‘;} - r
10 =(P~W~Cp)~PF(Q) (12-18)
SEr) ~Pf(z) <0 (12-19)

dQ?



O BHF(F M)

-l-lii E(?TI) ﬁﬁkﬁo
dE(mr) -
4 0 - 0, ATLARE|
F@="—"1"C ‘ﬁ . (12-20)
B EEm PRI IRER
S TE—W =
Q= F! [ - } (12-21)
H—H, ¥ Q° RAR (12-17) THEEER MR BEFEN
Er)=(P-W-C1)Q° - PJ F(z)dz (12-22)
0
BeEF, HE R S R AT R
E(r%) = (W -Cs)Q° (12-23)

2. TR E AR RRE

gt (12-21) AT, T RARIEGL R 45 th A HE R A% LUR AR B i A AT 3
T RAEUURE ERAIT R Q0. fE LRI P, TER I B S FI 28 v e F A
PRGN THEHE - MERGENEE RS . o H AR S AR 885 A A Bk e

kBB A W2 R
Q
E(mr) =P (Q ” J F(;r;)d:r) ~(Cr+65)Q (12:24)
0
& LB p1- F(@) - €1+ C) =0,
() e (12-25)
P
B, WEREERY, TR
i g [P—=Cr =104 )
Q' =F 1[_.__13 ] (12-26)

RER, H O >0°
12.4.2 HHEMWIBLARE N ML

EE AN EE AR M RN (LA 12-10), RESEREMR (FH
) MFHRE D RELHYLE, FEERECN f(z), SHRECH F(z), BERIRXIXHE
MRS HIORCEME R W, BAIRAN C,. FHEBEXMNXMEMBMHENEA P, B4



FL2¥F A f % O

A (BFEEMRAE) N Cr. HFHEMARE L OFEMELLRIRIE S (HFREALEH R
HIBRAE) BIRLUERIR . THm W EWE T it Q, EHMERERK.

PERI R Al
W

Cs

C
s I

B 12-10 7 EWRAG K — N HR PR

1L REHITHRBERE

TEFENSERER
Q Q
E(mp) = Jo (P—-W —=Cp)zf(z)dx —I—J.U (S—W-0C1)(Q—2z)f(z)dz+
L:o (P—W - Cr) Qf(e)de
Q
=(P-W-C1Q-(P- S)J F(z)da (12-29)
0
db:lgf) =(P-W-=C;) - (P-S)F(Q) (12-30)
IEI
d2E I
% =—(P-8)f(z) <0 (12-31)
é& E(ﬂ'f) ﬁ%kﬁe
dE('R‘;) - AT L %
4 0 - 0, ATLAfRE|
_P=W=0¢;
FQ)=—5—3 (12-32)
Bl R A RIT & A
o [P=-W-C
Q¥ =F [—P_S—] (12-33)
G, K QU AN (12-29) a8 T8 i i1 LA W B )i Ay
QO
Er)=(P-W-C1)Q°— (P- S)J F(z)dz (12-34)

SRS, I O S5 0L R T 2
E (n3) = (W - Cs) Q"



2. TR BARRIRE

B3 (12-33) AT, ZE G HRAE LR 45 At A A AR S A A% LA B SR A ek A A
FRAFI T 3 75 SR A ket s i PR AT B Q°, RMEZAT el Q° S PLRLEE M FALIT 1]
B/ Q —3, B ENM S TE RN A BB, U0 R E AR A i BB B
k. %R (12-24) ERX (12-26), ATHEETEREERIEIT RS T HSRER Kz (ES
ROk BB AR BT B, R S AL

P-W-Cr P-C;—-Cs

et = 2 (12-35)
&p
_ P(W-Cs)
e (12-36)

YEMEHOHE R M W R Siis S R (12-36) BY, THEMEMIT RS LN
MAT e — 3. tenf, ATiR (12-26) 2R (12-33) He TEMMRMIT . 84, tk
(12-27) AR (12-35) &1, HIBIATHE S = 0 B, 7 B3R L i LR BE R A 15 DR R 1k
ST 18] D 32 24 i) — M PR S A A 1) R

B 12-11 BEEMEOTHNE N P =80 jt, TRE « RABER 100, HEN
202 HIEAN, BERMEME AL A RAA C) = 10, SRR BALEMEIERR A
¥ C, =50, HEMEA W =60, MR (12-36) AT EMEHLBRMEN S =40, H
A (12-33) ATAEERNRKITRERN Q° = 86.

12.4.3 ETWamHZRHMEERL

E— ™ (L 57 7 A0 4 7 A AR PR B BRI BE P, A4 (Revenue Sharing) 344
b (3L 7 F St 2 R AN S R 7 5 B4 7 2 18] BN 2 BE B B P S S Bk Hiad , i R2R LUK
FHAPFRARMRE NG EME (B4 HEASEN, FENER—ELFEEHE
BN, (X285 RN B 0 R I R R A 4% R WURh 2 65 SR A A T L R i
RWIOTT B, AR A S B R S R rh SR O R S ST R AR S, AT S
AR BE R B .

1. 2R AYER

Eg— AN A B R RPN . TER 1 WO S T IRpHE R
¢ HEFTRE D NBEHAR, SAEERECH f(z). FROHENEEZ p- Cs, Cr AN
(LRI S FMBER T MRS E KA, HNE S IREATER I Mt R w, B4
BRIRAN Cr, TER I B~ RHEERANLER ¢, EEN (1 - ¢) HREHNBE
S, i 12-11 FimR.



HERIE S T

w ¢ OCp P
Cs - C;
q

B 1211 BT YRR LA — AN N B

H Mo, s RMFRZTHM T PR S RS IREMANE, T, RREAMERFER
EFE.

;e = ¢pmin{q,d} — (w+ Cr + Cr) g (12-37)
Isc = (1 — ¢)pmin{g,d} + (w — Cs) q (12-38)
Iy = pmin{g,d} — (Cs + C; + Cr)q (12-39)

TR T ORI S B FE A

E (Tl;¢) = ¢p [q - j: F(m)da:] —(w+Cr+Cr)q (12-40)
E (IIsc) = (1- ¢)p [q . L F(x)dx] +wq—Csq (12-41)
E(llz) =p {q - L F(x)dm] (G +Cs+Cr)q (12-42)

st (12-40) B (12 — 42) BiARS, HAHET 0, ATBEER I M it
it g BERIR MR R TR g5 AR BERIBERI BT gr 20 0IR

(¢p— (w+ Cr+Cr)]

qr = F! = (12-43)
ik o

gs = F1|{ é()f - GE)); <) (12-44)

dp = F- |B= (Ci +pC's +Cr) (12-45)

2. W N ZRASEHRORY

(1) BiEWE%KF

iz 2t 73 5 SR 2 S B 1N B B R ) T B B0 R N B b 5 LR B R 25, E
BB BUI G A RN 7 B A O SR M — BN SR . 1% 3R % S s 1 A
WHH g BERR MBI R BT R g5 AR BENIBE R IRAR = B g A, Bl ¢ = g5 = gp, 1H
B B B Ay o DA SR AR 18 57 % £ g 0 S et R — B

tH qr = qr 58 qs = qr &3 (12-43) X (12-45) 7T LATH 3]

w=¢(Cr+Cr+Cs) - (Cr+Cr) (12-46)



0

___________ ____?“-‘f‘—%*(ﬁ’??ﬁ%)_

B w AF= iR, B AHER w >0, B3k (12-46) A7

C;+Cr

;4—
¢ Cr+Cr+Cs

(12-47)

(2) FliE s EC KM
A4 7 7 6 2 T ) S B R 6 UK T H ST SRR P X SRR . R AR, R
RL AN A4 2 B R BT W 2 FRA L E .

@ Phor sk S B AE
BSEBLR B S e EMEME w, TEREHFERMRITIRE qo, W IR 267/ i
RIAEFE R
qo
E(Ij) =p [9‘0 = I F(:r)d:c] —(wo+Cr+Cr) g (12-48)
0
Hrp
go=F" [p — (wo +pc" T OT)] (12-49)
N7 7 1 B I S B R R
E (ITgo) = (wo — Cs) o (12-50)
@ PR v S s A S S E
¥ qr AT (12-42) 7775 P v SR 444 %7 i ) e AR ST R0
E() =p [qr - E F(z)dx] A Qb Ol (12:51)
¥ gr A (12-46) AR (12-40) AR (12-41) A5 P ifE v SRS 2565 7 0 (36 %2 7o ) 5
8 3 8 )i 43 ) A
qT
E (M) = ép [qT - F(w)dx] — $(Cr+Ca+Cr)ar (12:52)
0
E(Wlze) = (1— d)p [QT - L F(m)d:c] C(1-¢)(Ci+Cs+Cr)ar  (12:53)

B, KX (12-51) AR (12-52) Fisk (12-53), 15
E (IM}¢) = ¢E (II7) (12-54)
E(Ilge) = (1 - ¢)E (I17) (12-55)

® RLAZHUH 2 HIFIE B
H E(II}.) > E (IT},) #l E (o) > E (IY,) I8 24240 2 HFEA AL N

(12-56)



ﬁQﬁjﬁi@?¢_<@_

E (IT5)

Gl B 12-
*<1-Bm) e
3 (12-47), 3 (12-56) MK (12-57) TE ¢ WEUETEE W T
Ci+Cr E (H?o)} _ E(Il5) ;i
m"‘"{c;+ca~+c,’5(n;~) SOsiTEm) 1258

3. MmN FRASHETE

Wi ERASHIUES RN T

® HR (12-45) R (12-49) BE gr A go:

@ X (12-48). R (12-50) FRX (12-51) HH E(11},) « E(I,) M E (I1});

@ X (12-58) 1 ¢ AHUETEE I EEILE:

@ B (12-46) HHH w;

® 30 (12-54) 15X (12-55) HHAFEE 7 F R4S EF HFE 2B .

Bl 12-12 Al —/NSE R 9 B 5L T WS 2 E R A BRI A RS I RE . AR AE LR R o,
x fRA N (110, 20%), HARSEEUEME 12-2 FiR.

7 12-2 ERGhSHAEIE

B C Cs Cr wo P
& 10 28 8 45 80

1R IR 322 2 0 s i A2 o 1) 25 BRO M@ AT 159 i e 5% 5 0 7 pe SRR () B AL 9T 0
BHN qr = 106 F qo = 94, BAMIEFES BN E (I1,) = 1406, E (II5,) = 1599 A
E (IT;) = 3113,

HAZ RO 13 0.452 < ¢ < 0.486, {EHL ¢ = 0.46. 0.47 Fil 0.48, N i1 B@ 0T L5 5
FRZET w, MTIRAFIAE 70 =R =44 (L% 12-3 thaf 2 FUZEH 3 51). Xk,
PO LI AR 2 E RASET HRIES R (K 12-3 i 4 FIEE 5 1),

R 12-3 RIS 3 FIER 5 TR KA /> B3 L0 (1 = 41 30249 5 BORE I AR S 9 F)
HHEC, 3 6 17 ML YRR MAE S B R 12-3 ATUE H, ARMBELSHIESS
BASFBFE B E R 5K F 507 s st (9 035 ) o

* 12-3 WEAFRNSHRAANHFIESER

W2 4 T 3t R B2 S W AR S A
n w {ERiR Z 7
(1) 0.46 3.16 1681 1432
(2) 0.47 3.62 1650 1463
(3) 0.48 4.08 1619 1494

AT e SR ()i 1599 1406




I

12.1 T SEFHEMER 1800 v, AFFHMERS, BT
Bk, WA ERIEE R 60 Jo/ . MIRITIE% A 200 7, WK H
LGE

12.2 A ER T %217 B PEAF SRnE B4 F LA 4 100 000
e, FBAHRE RAA 30 JT/4E, |IXITWA 600 T, WK:

(1) &FiThadE .

(2) ITREL.

12.3 WETAFEMEMS, FEFREN 18 000 4, &%/ ®H A 3000 4
[ IRAEFEBERC R 5000 76, FATMHREFSRN 1.5 50, RERE P H L.

12.4 = 50&ARER 4 4, EEHN 50 76, SH-ROEERN 8 /A, RiF
AR P B R A e B B BN P o AT 10 R/ 8, SR RAER AR P
B /N -

12.5 4 HBEELMIMZM 2000 15, SH4RAN 150 7, BFERERF R ARAE
fl 16%, FKiTHE% N 100 J6, R EOQ Kfe/hitH.

12.6 16 12.5 himfoiFese, REGFR s LB SR, %N C, = 200 JC.

12.7 EEE S AR EE 50 4F, TP 40 T, FEARE RN 3.6 7T

(1) kK EOQ.

(2) % AT SHREES, FEEFREBIRICMRE, Je a2t Rl
PRI 4% 1N EF SN, X R T gt R % ?

12.8 HEAFRHALZLGEENEREER, FERER 5000 1, FUATERA 500
TE, RERANEA 10 T/E, FRIFHRE. HXWOREREHNN 30 T, H—IKXKY
1500 4L B4 K 18 T6, HHZAFEFRRERIBE DA ? (BR: 28R T ESER T
HIPEAF IR . BT R38N Cy + KQ, K HNMEERED

12.9 XTI BRI INE 12-4 Fias.

¥+ 124
st (B4 B (o)
0~1999 100
2000 B4k 80

(B ERSN 10 000 467, FRUITHRIA 2000 7T, FEFHEN 20%, WAHRREREZ D ?
12.10 — M RVFEIEE EOQ #UAL i) 3% Al — e A ilhd — A RA MR A7 9% . 1T 3¢
EARRFEREH EOQ HBRI A, L.
12,11 R X ERF SRR NR 12-5 For.



#* 12-5
Wkl r () 20 30 40 50 60
% P(r) (3_P(r) =1) 0.1 0.2 0.3 0.3 0.1

BT A C3 = 500 78, HMFEREMEA K =400 76, SR EEES N
Cy =50 JT, BRITIA Cy = 600 7o/ Mi. %) & EEE (s,5) BEFER, KK s & S 4.
12.12 X HHRRAE0R r 2—PBEEVER, HERRMNER . ¢ B8R ERE

o) = 0 pymAmRA 1 (=1
& BT « RO ERS A

Pilg) = :

2no

FEHERENEN p =14 R, HER o* =1, EEFBEFEABAEERN C, = 1.25
TG BRIITEA Cp = 10 TG, RWACHN Cs = 3 Ji. MIBERMSEOHRAT 5?2 MFRIME K
EPh AT BLA O T ELA RE A 48 S FA BB/ ?

e~ (F—m)?/20%




¥ R OB

X5t (game theory) FRFRFEFIEERMIEIL, RIFAAAXNHBFES TR HEFE
HSRTE. CHERMARYCEN— MK, WREBEH—ANEEER. WHRRKEN
ALK, EEFEHRANRRSEE. 5. FHRRNE-ROHEEEFEHE
FYIE R, HFEACE R B Y B, BTUAH S 51RZ M EN. FRAR M 20 tH
48 50 A (Nash) BT IRAEREE “i- " BiRE, FREEXRIEKRERN
— BT I IFAS . X SR IX — BT IR R — A R AR, SRR AT IR
Z R TAFENEANFR, RO T AEARFRM ISR, ERTEERRME
T, W{TSBE S ARG . ER R THEN FR T AR X HHE N A T 25 # i
FH S TR, (EBMLE 1094 S T TURGHF K. MR 038 2 A G i
SRS ER ISP REROER, AXER T ZNATAE. EHY, ¥
. FERFEOUEE0E T R EREEA .

13.1 XIERICRIEARBLR

13.1.1 XERITAFIT KL

1 H BB 2% U — e AR FEE SRR, W 1T, HAEL
Jeas, FERRS PRI, # BRI B SR R s, 7 B R T EBGA
Fiii, EERERE, SRR SR R, % ERAER A AR, AR, &
[ 2 1 B 0 A Aol [ B 5 S S E A R X LA PR

AAT S BOR P T AT IR AT A ER RIS, SIS BRI %TT &
B A R R 2R B BR. T IREI% B R E AR, &7 AU X T AT R
FENTR, BRI B SR R A EA T R MR RAT A KA R P &7
EIEERSBATE, AR &N 37 R FFEIR T .

EREER, “FERD” HE— NIRRT THH T

® ($£iE) 65 % GhTREFIE) i © BEGFHA TIRERS, HFARDE T, SHEPTE, oo T
ATERE: A2 TSt LW, R At b, B TR, SIS, e AT, FHETE."



AR, A-RFERBESHBED, WHAE: AFEMHE. $. FE41%4%
5 g2, BILSYARSE K B KHENH FH LY, HEEAL
HEE T 6. CAmMERRE, ERSANS D, HSMNSAMFEND, M RHSMSH
FEMDE—EH, WHSEDTRE. S5, BSFEFFH—MREAMBETAEE: §
RELFER ik £ MES RN Y, AERATFTINFEN LD, HhDNFENTL,
M ESMFERTS. WEER, HS MR, FATE. dkER, HAAS I
ZFE O U R B R R .

13.1.2 JMRIMZKW=FH

SRS A ) AT HOF AT, TR BT i A BOA R, RO SRR R T
BEST BN FIERR, AT LA AN R0 SRR . (EA X SRR T B AR, 6
DHBFFEU T =ARAEE.

1. BH A (players)

—RRPEBORE B CATEI T RO RS IMER AR PN, BHA 1 ZorBHhAm
Ka. MBH nAMRPAN WI=[1,2,- ,n]. —BER—ARNEFELEEH I RP A
WmiE “FERLD” MFlTFH, RPARFENEAS.

2. REEEE (strategies)

XAR, ATHR TR A E R — A SERR AT AT M SE R AT BN T RAR A — ARG . SR 5
E—REA i e I #EEHCHREE S;.. —B, §— R AKHERSE D E /D R 1E H
N

£ “FERL” MFTh, WRA CE, B, T) RRUED, b3, FOEKKSIE, it
R ERITAI R, BA—AERE. T, RPAFERHBEEHE 6 180 (L,
., T (ks R L hy B, O R, T, BDL CFL #1, B CFL B, ),

3. miFR# (ZfTE%) (payoff function)

AR, SR PT SRS T AR A SRS AR — AN R, B s BB D ANRT
NE) =50, W n AR R SRBE T AR BB 2 5 = (51,80, -+ ,80) BUR—DRH. D
S HEMREHES, WL— 1 EH s HIE, FBiZAEANRBA § e — D BEE (ST
KAL) Hi(s)o AR, Hy(s) RENAE S LHIEREL BRARBPN i MRARK. € “F TRy
B, RPAEEGR T ={1,2}, FEAHSHEBETHHE S, = {a1,a2,a3,a4,0a5,a6} M
So = {B1, B, Ba, Ba, Bs, Be} Tmo XK, FEME—IREE o, MHBIE—ERE 3, BEHR
T—NRE#H sje WR ay= (L, B, F) A= (L, &, F), WERE s, FTHEMR
FHEAN H, (s11) =3, HBEBRBEN Hy (s11) = -3, b5,

— i, HEPA KREMRGREX=EAEEWER, — A0SR b
E T o



13.1.3 X ERE) ARG R AT RA 72

SIS E AP EE AL SR E E ) 2R, FESI2E LA DU SRR
FEFRE B AT 2 T BB F o

Bl 13-1 (FHWEAFEFEB) T\, 28T EMNRERIELIHAE 4000
FiTt. LT SR e REE B R 28 VERAREMERRE
HEES, RO A R A AR R AR BN FIX R A
ZERNFE 13-1. MR, 2RO AR Ao T B SR AR 6 A .

%* 13-1 Vibin
e L
LR
. R e MR
W 2000 3000
4 — AR & 1000 3000

B 13-2 CSEEAEE)  fUEa I ISR ERE— &, AgifEE]
AR A XA [0,1] RAE—B S HE. dl I ERZ o He, ol 1ERNZ y HE W
ek T s (WRT) BRECN

cly—z) FHx<y
Hiz:y) = %c(l -z) #Hrz=y (13-1)
c(l—z) AHz>y

X P Ak Bk A AR HLE X B R R? XA oh, Al I T TR A s
BAEHZA

B 13-3 (AHAMMRGD  ENREARA ML 3 MRE AL B, C, FIRTA
AR, WATLAEIENE KK . S5, AE—-AKKT, M EMBREIED
WA, TLLAhE 3 AMVKT AR BEBKITH RIET KN, EESHRBRNY
FIREATE 3 MR 2 (1T S ERA A . I SRIEA IR 70 PR R0 B LU E B C R oK
THRATRELSE CEANSEZAENTR. BHit, HEMLNRES. nflaH
MRS R R, A ENEIOK T REUKIL?

Bl 13-4 (LB S LR R, ShmEmgn g —E&, A
FARIE— MR GRIBM). BETFREFEZMY, G KRN BAHLHT— W& &
5, eI, SR, B n MEEAHMOMN I pr,- - pee BAYS
B P > puoy > -0+ > pro MEE n (RN RERET p,_y BAEMEHASES . B SK
BR LR E R RS . BUAE R IR, 253K 3 2 1) AT R A AR A B R AR AT
AT ETE, BBASN AR ARG E O hE BRI A B B B A ? B
LR L& ER?



%13??‘?‘_3{_%@_@_

Bl 13-5 (ALHEL) AR MRFELCEBMIEREETNH, Lo 5w AT
B RIEER, MRPINARNLRRBIITFH, WENEHH 74, mEHIAL
Ak, Ml FERASE, MABEEN 14 MRRE—AKNHBREK, WRAE
TUASEARIK, MAKNE KR 9 4. Bk, XXFEANEIEKYE, @iEE—NE &l
TR AN KPS RS (AT IR A R

LHEJUABIFERAT AR B2 — xSRI RS, BRI AR LR AR, g A
MR AERARXME, HLERLRME: HLRBMME, HlREEMANE TrE
GIEXH, HERIEEENR: F%. ATEFHARMEGEHITHR, TURERR
77 AR AT 2026, BEMAEHRE

(1) REFERFARNL FAZAITRRE AR5

(2) RESRHPANRGRBOREFREANE, SRS MR E;

(3) RBERFTAZIERE RFEIE, HREIERENESIERTE;

(4) 1RAE R NG RS BN, 22 R PR SR TR %

Weoh, EEWLHMSATTA. i, RIERERGERLE SHEE %, THNEE
RERANEAR R RIEX SRR MO BOERHE, AT SRR 3. SRR, e, [
HOXFHE. CXFHE. BENLA R

EARE R AR, G A AR NG IRERAE, UM 5, XK 5
7 3 H RN IR BT FERR AR Iy 05 AR LB se e 0 — x5 . R HERER 8 — K1
TR SR Fr e SRR, (BB AR S e, R MBI S8 i — M S AR A 4y
rdyik, FLRERER e RE AR Ry TE Al R B T S SR MRl . ST R EE, &
BOREAT LA A R SRR A YR, T SR S At SRR AR T B

13.2 FEREXTRAVE RIS

13.2.1 ZEREXTRAVEIFAER

FEFERT MO A IRERR B “ N RSSO SRR A R WA: “AR”
AR R AN RIS A TREE: “FH” RIBEE—RAT, BARTPANBRES
MERETE, W—NRPAMFEEET R RSP AL, W BF RS
H. “FFERD” g — M RAOBT, FENHBEHE 6 NEE, —RMEE, FF
B BT 730 8 L2 Y i k.

—feh, EZAARERAES, BIMISNERHEABPA, HFBREBHAIH m
ANESRBE® (pure strategies) oy, a9, -+ @i TN T H n N By, By, B, JEH
A THUT (SRS HIEA Sy = {en, 00, yam} F1 Sy = {B1,Bar- -+, Bu}e

AR DEE AL o MFHAN LIERLHEEE 8; )5, LR T — DR (0 B;),
AT RIXH AR BILE mx n Ao AE—LRH (a1, ), CRBPA T HBRBEN ay, H

© IXEAH “alteE" —iEl, LA RIS IR 4 He



a;; @2 - Qi
a1 Qg2 "'+ Q2n

A= : ; . (13-2)
Ami Am2 *** Omn

A 1 HIREER (SRR T REAHER). BT EhEME, SRHRA TR
BIERERHR —A.

Wt A T, 0 FSEIREE S\ S, BB T MBRAMERE A Bise)a, — MERER R
MAET, iEH G ={S5,5:A}.

FCFERD HHITE, FEHRBETHE 132 R

FEMBAFHERE N
(-8 ¢ & E A, =l
1 3 1 1 -1 1
A— 1 -1 3 1 1 1 (13-3)
-1 1 1 3 1 1
i 1 -1 1 3 1
3.1 1 =1 f 8
% 13-2
FE MRS HH 2 f) B B Pa Ba Ba Bs Bs
(el o o 52 (e, (h (TR CF.
i - ks T . i
FE R RS B #) ™) E) £ g1)
ap (B Hy ™) 3 1 1 1 1 -1
as (L. TF.oHD 1 3 1 1 -1 1
az (F. £ ™) 1 -1 3 1 1 1
ag (B, F. B -1 1 1 3 1 1
ag (B~ #. 1D 1 1 -1 1 3 1
as (F+ kv 9 1 1 1 -1 1 3
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# 14-1 FAHAFMNATEEFIDBAR Jt
m A 50 Fitf (S1) 20 Fifl (S2) 5 Fitl (Ss) it (Ss)
BATEHE (A1) 650 000 200 000 —25 000 —75 000
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Bk (As) 250 000 100 000 0 0
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(1) BERM, By ARE—ATE R —A 5 2 SE R 2 ] A7
TEZE S
(2) FIYE, BRI R A S S B A (KT - ‘

S SIS 25 15 A B U SR B SR A AT ) — AN SR A RS, AR X — BB, T B ROREAR 14-2
AR A KR

E(A:) =) Py (i=1-,m) (14-1)
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E (A1) = 0.10 x 650 000 + 0.15 x 200 000 + 0.25 x (—25 000) + 0.50 x (—75 000)
=51 250(JG)

E(Az) = 0.10 x 45 000 4 0.15 x 45 000 + 0.25 x 45 000 + 0.50 x 45 000
= 45000(7t)

E(Az) = 0.10 x 250 000 + 0.15 x 100 000 + 0.25 x 0+ 0.5 x 0 = 40 000(7T)
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Jaxt R P(S;) MIBIE, MAFRABRMEZE. himsem 250 = 1t FEf ot s
IE, REHEFL ELHRIREGRMERTREN.
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=0.10 x 0.58 4+ 0.15 x 0.56 + 0.25 x 0.46 + 0.50 x 0.19 = 0.352 (14-3)
P(L)=P(S)P(I2|S1)+P(S2) P(I2 | S2) + P(S3) P (I | S3) + P (Ss) P (12 | Sa)

=0.10 x 0.33 4+ 0.15 x 0.19 + 0.25 x 0.25 + 0.50 x 0.27 = 0.259 (14-4)
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=0.10 x 0.09 + 0.15 x 0.125 + 0.25 x 0.125 4+ 0.50 x 0.31 = 0.214 (14-5)
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=0.10 x 0.0+ 0.15 % 0.125 4+ 0.25 x 0.165 + 0.50 x 0.23 = 0.175 (14-6)
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50 JiHE (S1) 0.165 0.127 0.042 0.000
20 Fifif (S2) 0.240 0.110 0.088 0.107
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B 14-1 25 70 14-3 BRI, MZBERTE W, FIF SR 2 B B o e s 47
iR R+ 75 {E R

~100 000
i P=04
s . 600 000
40 000 %
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B o14-1 o 14-3 AR

¥ FH phe SRR T 22 i BB RG2S i AT 2 A3 o R ST SR T, AR R : S
MR EIARRETFLE, TR SRS S LIRS, SRJ5 8 3 o B 58 AR bR 76 AR R ) pe o
5. RIERT, ARIEIAEYS BRI RN G mRTEET O, EBIBITIEM RS, M
71533 — A B 2 B Bk SR SR SE RO TR BT . X 14-3 i I 14-1. B+

D riAERIE : 0.8 x 600 000 + 0.2 x (—100 000) = 460 000
ESEM{EAN: 0.5 x 600 000 + 0.5 x (—100 000) = 250 000

BF 460 000 — 260 000 > 250 000 — 160 000, AE C AAbHIREENEE T 1, %
F7iE 2 Wik, ¥R AIE 200 000 VELE C Abib.

B SARIE R 0.4 x 200 000 + 0.6 x 0 = 80 000

SCH 80 000 — 40 000 = 40 000, MTE A fMARMRFEREE, JIEREREIRD
i, K 40 000 VELE A A Ll

T RRWZH R AR RN SR, EPRROZMETRRH T 1 TR
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14.3 AHEBUREK G X

AN E B TR S HE AR AE 2 T2 U R W Ao pR AR B, T B 2 AobR A B
R (ERMEERA) BAERE, IMERTOREEERATREEHERMER, F
T 48 LA F 0 AL B AN o2 Y R SR 1) R A i, SR B R JTURR S B A BN . BL R 3Rk
RFFEFEPRITTE a;; NIEEE-

1. 3EMLEN (max-min M)

XTI A B R E R E N — DR BRI B S Rk, Hit
R FE R N AR R EFRRERNER. id

u(4;) = min a;; (i=1,---,m) (14-8)

1<j<n
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M B TT R A7 R 2

wlAd)= 18X U (A:) = max 12}_21“ aij (14-9)
Bl 14-4  REISREEH R B INER 14-5 FiR.
+*® 14-5
B R 5 % 5 s min a;;
Ay 4 5 6 7 4
Aa 2 4 6 9 2
Az 5 7 3 5 3
Ay 3 5 6 8 3
As 3 5 5 5 3
ik (14-8) T/
u(A;) = min{4,5,6,7} =4
u(Az) = min{2,4,6,9} =2
u(A43) = min{5,7,3,5} =3
u(A4) = min{3,5,6,8} =3
u(As) = min{3,5,5,5} = 3
B (14-9) 8, A, ABREATR
u(A;) = max u(4;) =4 (14-10)

,1<ig5

2. FALEN (max-max M)

SR ) ) Y SR B RS X RO G R RS, BRI B O &

HFEPRES. D

u(A;) = nax oy (i=1,---,m)

MR TTR A] N2

*
w4 = o, v (A = 2 o o

ALAB 14-4 R, B
u(A;) = max{4,5,6,7} =7

u(Az) = max{2,4,6,9} =9

u(Ag) = max{5,7,3,5} =7

(14-11)

(14-12)
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u(A4) = max{3,5,6,8} = 8

u(As) = max{3,5,5,5} =5

uw (Az) = max u (A‘) =9 (14—13)

1<i<h
SRR T RN Ase
3. HrepoEm

7o HE U A T TR SR A U 2 T — /M, R R R A B B
R FM, MRBEEN, TRFA—AFRRY o KRB Z R 1 TS
. BARHEAER: Wael01] 4

u(4;) =« 1%%:. ai; + (1 —a) 1gmj1£n ai; (i=1,--+,m) (14-14)

WG, N u(A;) P RRoRE R TR, B

u(A;) = max [a max a;; + (1 — @) min ai_,-] (14-15)

1<i<m | 1<5<n 1<5<n
B8 Ha=18, BARMENOER: 2 a=08, EIZEMAENHLSE.
W a=08M1-a=02, Bk (14-14), H
u(A;)) =08x7+02x4=64
u(A2) =08%x9+02x2=76
u(A3) =08x74+0.2x3=6.2
u(Ay) =0.8x8+02x3=70
u(As) =08x5+02x3=456
E‘r%[], ﬁﬁtﬁ%?y A2u
Ha=0.6K, AR (14-14) M (14-15) FBEH LN Ao; T4 o = 0.5 B, &
ﬁtﬁ%ﬂu% Al,Ag EQ A.ﬁ é a=0.4 H.‘T! ﬁﬁtﬁ%j’g A]u % (43 HK;FIE{EH"Tv &Bﬁ?ﬁ%

FRE RS T H RN EARR, Rk i R R . —h, 4% 0 R
HTj" G‘m?ﬁj{%! &2: aﬁjﬂz?@d‘%u

4. FA[EEEN] (Laplace M)
SEFPAEI 9 BARTE T3 & FT REHBLAOR A “— RN, BIUCKE AT B0 B T et 20
AR, YA %(ﬁ n ANRE). RIE, FERRE RSB F IR R &, ThLL
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u(A1)=%(4+5+6+7):5.50
u(A2)=£(2+4+6+9)=5.25
u(Az) = }1(5+7+3+5}=5.00
u(Ay) = %(3+5+6+8) = 5.50

1
u(A5)=Z(3+5+5+5)=4.50

X
u(A;) =u(A4q) = lr;rclfé(su(Ai) = 5.50

AN T RN Ay BR Age
5. BECEN (min-max M)

RS, AR TR RPN, R LAREEFER RN R. A
R e B T RSB T R R R A R, M RREREaREE. BN
A AR T R RS IR, (PR E AR D R . BRI, B
TRR A SRR PR A R MR, ZIERER T (FROEMHED b; AT RA
N

bi; = max aij = i (i=1,--,m j=1,---,n) (14-16)
W, id
r(4i) = Jonx b (G=1,--+,n) (14-17)
FIT3EE A B AL 77 S A
r(A}) = lg}gﬂr(,ﬁli) = lg%nm ll‘l‘glj%t bi; (14-18)

ARG 14-4 R, AR MERIR 14-6 iR, BAMTRA Ar B Aso

# 14-6

B R S S, A s max b;;
Ay 1 2 0 2 2
Az 3 3 0 0 3
Az 0 0 3 4 4
Aay 2 2 0 1 2
As 2 2 1 4 4
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ERLPTE, WARAE R MR BN R e A —8, AT SHR 6] S 77 (5 i 57
JUSERIRIEAT AT AL BURRAMAN AR, TR R S % & R A
MIBBEME. % 14-7 T O] 14-4 FIFIREMERGEIT R 045 8L, — Mok, Mk
2 BT RBLF LM %

* 14-7
y R
= . 4 As Az Ay As
max-min 1 \/
max-max {H N v
N (o = 0.8) Vv
Laplace £ V4 4
min-max #E Vv Vv

14.4 YHAERMGE

14.4.1 HARES

ATERTH AR R e e, R3] T TR ok (SRR ) B
MERBRA TR, EEPEMEN A —E S, FHERELAET.

Bl 14-5 WAHRFERM: HR A FIK 100 7T HE By: 3K 250 T 0 TS
HN 41%H 59% .

MEM ER, REBAFTRESIEBETE Ay BROAGHE—FHE B, HIE.

E(By) = 0.41 x 250 +0.59 x 0 = 102.5 > 100 = E (A,)

T, RIS BGRERRN, — BRI NER TR B, X—RR[L
SRR R R . X, SEA RIS T T R A R AR A
.

Bl 14-6 HW. 2N, FIRHEZHE T, L% MPEHMIER, 205 40
TG WRMBLURIE, CEWEIA 10 T BIE, ZEWAEE, BRI T,
WHTR A) BARZRHEN CREET, LA E B). MBRZ SR, i
BN B(B) = 0; WREZFHEIL, HUEREHN E(A) = 0.5x 40 — 0.5 x 10 = 15.
RIS BWRT AR, ZPZEEZ PR MEMEZEAIABA, 10 T M —5x
SRR, i HABE ZF LI 10 T8k XA, Z33PRRimABRTiS %
R, RATRETRAIX 10 KR EL R =R OR, FHBM, AL EEHRIIA
Ko XA T UL R A — AN RS F R, IR R, FREEARRIN, AR R
FE— At R AN .

ERBEAG T B[R BT RAE AR RIS A F 48 Ve B R 0 0 i RS
A—FER, REU, REHEEFZNHE T RRIE A FLS Rk 7 20 55 R i 2 5



@ i (FHR)

RE ST P 1, T AN SR AR M 2 U 2 R AT e . A 7 i bR ) ) 7 o s 95
Z3E R A EESORRRE, SFFFEMESERAMRE THHXAME, FFELAER
AL T A AER.

SR, AR AR T RS, Xt IE R AR B AR R B Sk R S R
ST NMBEEFE. Boh, MHREA. Er. FiEwr, FREER &S X AR
N, ZEARER a7 F S A AR E R . R RIER, R a7 S A AR
W, — AR T ET LR . — X R A A T AR, O R R AT
38

T 45 B Ay BT e A -

(1) F—1mE, ERRRBRELT, % FE—REE R AR AE:

(2) ERAZRKBREET, RRARELRQMARERA PR, BRI TEED
FAE KA AR .

14.4.2 WAEKHNHHERD

AR, T O R S Ak v S X RS IS BT o XA — AN SR SRSt , AR mT LA 2
Al RG2S RE A A 2. B e RO R — MR, SRR E RS B AT B
il REEEY FR) MAAER 1 TiRAZER. BB SRR HY A
(E2N 0 CHIRB AT E M FIMELE 0~100 2 18], %), Wi A dh gk 7y ik 3 RN ik
¥ o

W E A TLEEN TR A, A Ay, Hf A, FoRfhar 6 R K 2] — 2k
%z, Ay FRMATLEE P BRI y, UMER 1 — P BRI 2, P 2> 2>y g\
y< o< ze B U(z) Rt o AAE, WAREEINTR A M Ay ey, NMA

PU(y)+ (1 - P)U(z) =U(x) (14-19)
A (14-19) EREREH N o MBRESENT y M 2 R . BT (14-19)
3L 2y, 2 P 4 MR, FHHPER 3 AEE, BB R REERAGRE 4 g i
Bl A RKEH 3

(1) HREE z,y, 2 O, &% P IO, FrRiERR. “P RTHEN, AN A4
A, FEHMT”

(2) BKEE Py, 2 01, 3078 ¢ (0, HakEERn. ‘o RITERN, S8 A
A, FH?”

(3) WIKEE P o,y 2) M, B0 2 (R y) MMl FRREERR: “2(30y) R
ffER, AR A A A, M7

SRR Ed, ZHE P =05, EE y, 2 06, FAK (14-20) K = B1E.

0.5U (y) + 0.5U(z) = U(x) (14-20)
¥y, 2 B 3 U, 4 BISRIE 3 RIS BRI o fH, BPRT3 B M L 3 e, B
0 240 25 5 2 20RO RS AP R BRI R 1 XA AR, SEbr LRI Lk L
5 N, HRIEIX 5 AN A] i H 80 th i REE T .



FUF RR 2 *’7’@

AT 205 2 f 20 N TS b ik Z AN BE BRI R, By
Ulet)=1; 0% =0

Bl 14-7  HE-ANEAHRE CHFTE AR MK IR (-100 6, 200 FT), EP
x* =200,2° = =100, # U(200) = 1,U(—100) = 0. IR “FH A" Moedom e
3 MR

(1) WREEE “Ay: B8k o 8" M “Ay: Ll 50%MIHLSBH 200 76, 50% HIHLE
1K 100 707 ZHATT RIEFAT . BHRER « = 25, HUISEF MRS RRET A, 0
BRI ¢ BE, BINH 2 = 10; HREHOEEERMITFT A, WA o @008 FEiE R
W, Bl 2 = —100 X0, BEREENEZSRWTFTHERE A, WRHERIM = (1,
BIINE = = 0. RiRY o =0 WREE AT E A, B A, S0, g

U(0) = 0.5 x U(200) + 0.5 x U(—100)

=05x1405x0=0.5 (14-21)

(2) WRRFLE “Ay: Fa3k o 87 1 “A,y: UL 50%MIHLSEE 0 I8, 50% HIHL 2405k
100 76" IXPA T FEMEATH . BiRY 2 = —60 WHREZF AT R A, 1 A, 4, WG

U(=60) = 0.5 x U(0) + 0.5 x U(—100)

=0.5x0.5+0.5x 0=0.25 (14-22)

(3) WFRSRETE “Ay: F23K o 787 1 “A,y: L 50% MIHLSE) 0 75, 50% [HL LS55
200 JC” XM RIEBEATELER . Y = = 80 WHREF NN Z A, F1 A, 24, WG

U(80) = 0.5 x U(0) + 0.5 x U(200)

=05x05+05x1=0.75 (14-23)

XFEAERE T 20080 —100 6. —60 6. 0 76 80 JGHI 200 JEH I 44 514 0,0.25,
0.5.0.75 F1 1, & o] i HH % A dh 28 i K8 EE, L 14-2.

ML 1 SRR 3 1) B LR RS SR, AR Y& g B R AR RN, ixpear
HEARFTARB R LR, FoREH X RS A AR . 28 2R TR AT 45 J9 5
SR R, B 3 R, B 14-3. BA a0 2R 1 e S AR G S BRI\ A
MAVERBAC LR R FLA (R 57 200 P o 2 0 phe S0 38 ot S BRSO N F 480 o 4 S I L 3R
B, BIA SRR B3 b B AN TR A ) LA R TR M il 1 ke A
Xof S BRYSON A58 0 ) 2 7 L BEREURR A A S BRUSON B 8400 b 49 kT 2 RIAEL M I B LAl . 2,
b 3 RAGNRRMEAMMBEART. LR mREERAMATTAER 3 MEMETEL, &
MR S USONAE LI, e S %ot KU B 25 B th 78 R AR A5k



1% J 5 (5 IR

U(x) 1\
A ¢
—f0 0 200 7 0 —e
B 14-2 ] 14-7 RHBEE B 14-3 AN[EHE AR 2%

14.4.3 REHBEEHE=

WRTATIR, T4 % 7E B R M ER S T T R, B E 2RI R AR REE,
TRz R ALIBERE o 4 3 B JXUBG: HUBEAR P 5 it A R R B B (= ) OB BRAROG . A B
AR, KU HUBEAR AR . BRI, BRATET LA S P O BB B S () SRR
RSB . RMEXUH RS R BRI HUBEE o”(+) =0, MIEBAH R ERA U
BERF u( ) <0, MXHREAEERKMEERE o(+) > 0.

1. BERRE L E

B% (Kenneth Arrow) FIHi%%s (John Pratt) 5 H T —FSiFH T2 6 B H 9% & X

e HIBERE I 73, FROAPT B R e R HLBE R, L SO
T(')z—z,((,))

T2 T RS RN ERSAFEET «(+) B, B () FEAERRMEH
RSB, TR, 7E0 800 REGHAT ERMEHN, u( +) ERFARE. xR
(risk-averse) HBERP, u(+) >0, Hr(+) EMK, RIRHHEIREERE.

Bl 14-8 fRE:FER

B M A VIEY W, M rTRERIBE SR L MMER (PLanflft 5 7 Bike s
BITTEEME) A po %M S0 AT LA SRS, TEMMSEZHURMIHE, 8] ¢ JTHISCAT. MUK
q TEARBTT L AT IR N ng, XE n N1 TEARBE B0 B IREE B . B4, 1ZIH TR
HIBEML L EIRVE? AT E R B

max pu(W — L+ g(1 — 7)) + (1 — p)u(W — 7q)
5t g R—MrimSs, FOHETE, B3
p (W—-L+qg(1—m)(1—m)—(1—-pu'(W-mg")mr=0

(14-24)

o (W — ng*) o op l-w

IRRRARI R Tk, REARMNABAN mq— ¢ MRBRIHBAERE, R
AN ng. B, REA R BHEREN




PUF kR ) S

(1-p)mg—p(1 —7)q
FAVEE R AT Z B SEBFER 0, XEWwE
(1—-p)mg—p(l—7)g=0
HEEE & =p.

FHRAVER], EEFEBRT, REATLFE EREEB—A “ATHR BARG
9, B OR B Y ER B AR 47 45 T (RI8 AR AR S £+ Fr 3 2 41

2. 2/ A8 A

B 257 i A X 038 FSE A S0 o ¥ 98 3 — R ot SR H B2 (R . AT 75
REWOT, RAOTFETRHEREE LR E ST R OFZRE, BIFE B — A4 7
H AT E 5 — AN BB R T R I A0 LA B v 0 XU U 88 1 )

—ARULR, AT LA =R R AR 4 R R ST B KU A

35— 3R P BT 7 R B B SR X 4 R SR\ L P AT 3 BB 74 ()
NEDE A BIBE R RSB EE, rp(w) W RE B BB - hoks R S8R . 4o
RMER w, #H ra(w) > rp(w)(ra(w) > rp(w)), WHHELHE A lRE B AGER
ORE) B4R RS g ) .

R AR BB S M R R (D R, B g A up 4
FRHYE A MHERE B AR RS, WRAEEEE (HOAR) MMES g, (B8
A w, WH ua(w) = gup(w)), WHHEHE A KERE B AEARH (H38) WLRRAK
HILBE{T ] o

H=FT7 ARELCBPINHE YE X BT RAT S B RE &R . 4 ¢ A—A
WIBED 0 MBEHAERE . 2 XRBE (FFRRABRIRM. KRR, (R nA(e) A
R AN TBGBENIASRE & BT R A RS T BRI B I B R R, BRI

ug (w—ma(e)) = Bua(w +¢€) (14-26)

WRMFTH w, #H ma(e) > mp(e)(male) = 7a(e)), MMM E A Lis?# B AA
gk (RE5) M2 R R A .
YR EREERY, RRIRE R R HE8EE 1 =F 7 %M.

3. FEXTXUBE A0 6E

FITTHT 5 S SRR K388 B Ay 4 5% IRURG: #L3BE FE Cabsolute risk-aversion), 52 20 &
EMEAKFER w BENKFR y OERT, EEREE RS 0AR . E525S i
ZEZBE, HHRERHREENFY E KT R—E RG], Beins v B3 — 8 R T4
TR 5 9. Blnf — N, SEE LR p REREMEKTE w 0 = 5, UEZ
1-p REHAMEAKT w i y 5. WRSWEE LIE N R o X5 BT,
T2 208 T 1 S B8 2 Dy

pu(zw) + (1 — p)u(yw) (14-27)



4. TAEIKTF 5T KU 36 FE RO 52

e T IR\ 0388 15 2 0 6T B A 6 AP TR B ) R, R — MR R . {8
— AR, X FAS L RRAHIEN, R 14-8 LA T — L RUH BR LA S A L X KB

TR 5 T XoF R B2 R 3
* 14-8 BEIAPARBHER
Y0t AR A8 FEE
SR Jiy R P IS TR LI MO R A

; < . IEEL, ME = - o T
320 48 P e of IR0 A3 PEE S R ww) =w ", r(w) = w(l +2nw) =

i ; TR REHF AT (Y R B 7 . __— 2
AN (2 3o IR R 3 R AT AL u(w) = —e™, r(w) =c
. . ERE, EE 1

JEE R AL I =1 B = —
368 R 1 4 RS A FEE AR R u(w) = In(w), 7(w) =
R X DR 8
JR I R P T S 2 B B s 4
z . : WERL, EE ew? 2
Y X‘ Bt = f—

326 394 1) R e SRR L it b L R w(w) =w cp(w) =w?(1+2lnw) + 1
—-— . P R RS = ) EL B B
FRMBHNEREE  cpm m A R g
. ’ 4 EESE, B 2 3, 1
O (T X R AR 3 VA e R 7 u(w) = cﬁ,{i(w) =3+t =

14.5 BR9hE

BT (analytic hierachy process, AHP) #& 20 #42 70 SEARAR IRt 49— FhHT i
R TTIE  IRT EE R T M B 2 DR N 2 T B 5 B p PR ) .
FHEBBEEAT, JCHAERE MM I AR R R, R
SRR AT R AL R, T OB R S M AR RIS B B RIR, 8
KRR AE KRB B T T IZ IR .

14.5.1 BRSIGENEERSR

1 WIERE IR FE AR B AR, LLIATRER “ MPTA RIE N = ik
HIEE M ESS T &R CRBRMTE", F5.

w0 BN EIRBEUGET AR, BN R R B oy 7
W R AR A RIS T, WRETREAM “RRRL. AR, TiERES. 1
A BEATE. ANER” ZJIAF LT M—ATERCREHETREEN “T
BN, TAEHS. TR, RIBRTR” S FEEE. BTR, LRI
M — B FHEAT AR Bt SRR RIEAN kg5 50iR " ATLLA “52557 “ ISR
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AL TARRER” “ Bl slR” SHTRAT IR . ZEREMEF %, HFRREE AN E
Jz, MNTIR T PRSI 2 RS HI R . P 14-4 PR A RE SRR — AN v o ] B g 4 2
SRR A METERIBE, HIERE LT KIS K RIFR, BBk ks
AEGIRC N E ARz TR

Hirkz fiff 5 FF R L fa

I I I l

e | x| [awm | [ enmsk | [ow

B

| [ mowem | [ gz |

TN

HRE IR KA

B 144 SRR R R R0 5 RS HRER

# 3% RKA-BREMRAY (—BEEEIEE) . BR4HEXEHEEN
Ay, Agy - Apy B E—RIMEEA C ATURIE—AS), WarsElE ¢, MiigRE
Ay Ay, Ay BATEIRLLES, 19308 aijy o8 XARFERF 14-9. iC A = (@ij)nxns M
A NHEFE Ay Ag, - A MINF E—BEE C BHBER. i© A BRARERA A\
BT Anax BIRRHEEBIRHE B w = (wi, wo, -+ wy)s W wy,wa, -+ w, BEAH THZE
Ay, Ag, oo A MIREFIRIZE C MIEEEN (SRRLF) BEN—4HF.

#* 14-9
FAX R ay; 5E o4 i3 b

1 [F) 25 L % Hir i MER j FFEEE
3 Bt Er i HeHFE j gt
5 ] Etri tbBbr j HE
7 B i 9 Hiri tbHAE j BIREE

9 #a e di Htr i tbEAF j dixf H3E

2,4,6,8 T P A0 HE SRR R )

4D RA-BREMAARALE. B40RK EWEEN A, Ay, - A, HE
) E—REARRN C1.Cy -+, Cpy MXHFAS C,0 HRIBE 3 B 1017150 LB T — /MLE K
M w' = (w],wh, -, wl). WREH E—IE m DEEHRES Y @y, 0o, Qs N
AR EENHERNRECN
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S awd, Y e, Y anw, (14-28)
i=] i=1 =1
my—EEHETFRTE —HIRKE GEERFRE) FARERNAY (A
SRAS) EREKFIE, RERKERBIOSM, AT LA HATE &7 RN T Bk
S BRI — MR RR B HE
M (14-28) AT4&0, #H12 Br N5 k B FEiE BT E—BA R E R AR
FIA R AAERE, W & B LA SRR REEN W L.

W"=DB, -Be_y+- B, - By (14-29)

e B =(1)-
B 5. —BMKRK. EERMBERE A K, B ATEES ILE T BB
M, BT R ER A — SRR AT . (R B TR R — B RO R AR, T LA

— ’\nmx =
Cl= =2 (14-30)

KR v A HINT I — B, CI =0 AR EH M HIWE 2 H LR 2R —8G Cl
R, RN R — B, A E CI< 0.1, BITNYORHIBEREAEZ
B R AT LA, T B E AT P LB T
4 3 T R Y B RO, BT — B AT BRI, RN TS AT B TR AR T A
RE—FPEIIEER, A A—MEIEMHNTIEIR RI, FFEUNE (14-31) 5 LHIFEHR CR fF
i ) W R e — B B FR R
CI

EEER CR < 0.1, EIFTIA R4 R B R A — 2, 7500 75 X1 W A R AT
A%, RIMEUERE 14-10.

% 14-10
e 1 2 3 4 5 6 7 8 9
RI 0.00 0.00 0.58 0.90 1.12 1.24 1.32 1.41 1.45

St T 2 T BB KR AIE AR AR5 VA e B, T DRI PR — A M AR B Ty VRt AT o
. BNERANAES, —ARAELTETH, FEATREEMA

1. FiRE
(1) 5 w;, H

@i= ,|[[as (=1 n) (14-32)



(2) % w; Mk, B3 w,

wi=— (i=1,---,n) (14-33)
w;
=1
w; BIFFER & w B35 « P8
(3) K Ao
_\ =t
S ; - (14-34)
2. FFLE
(1) #%30¥ A Bk, &
by = -4
D>k
k=1
(2) 5 w;
W=y by (i=1-,n) (14-35)
=1
(3) # o; MEH, 8% w,
0= =1, ) (14-36)
P
i=1
w; BFHERR w 5 i AN,
(4) THE Aa
R
Amas = = (14-37)

i=1

FATTFH T 1 Ay 81 e 5 B J2 U Wik bl 45 R o S

Bl 14-9 NESFREEN, HATEERTHE, WESEE T 3 KeWRAHR, 3
i RIS, IS, DN TAEMPRAEARE 4 A HE: THEA. T,
TN, REHLE, AR 4 MRERX 3 N THENSHT A a T, RE
g S . B 14-5 G T/ Bk TAEHLS MR KGR,

Bl 14-10  HERALAN 3 LR FER 1| AIESISERS, ®IMEES “(E
oL WFmR. TS DA BORACE. PAER” 2. #iX 6 MRAHENT “f&
W OS T B ITRIRE, BRIMHINERE A A



Rk 101 1 4 1 1/2]
WEFER |1 1 2 4 1/2
Teeh |1 12 1 5 1/2
A= nOx |14 14 1/5 1 1/3 1/3
BRAKE | 1 1 1/3 3 1 1
THEER [2 2 2 3 1 1]
RS
LAk
L | | |
TR TAHA TR N RIBHLE

B 14-5  EHRI IR TR ORI B AR A TR

IR R, A RIS T R AR TR, MEAERDA. A1
A HEE R 6.35, FHRFOAFAE A By

B, = (0.16,0.19,0.19, 0.05, 0.12,0.30)"

SA AT LUFASAE f B 223k 3 AMEIE AT i 6 MRAErAURE (st . A A,
B. C #&5 3 Mk A, kX 3 MEE M T L 6 AMEHERPHLEUE LR

fi et I k55 H1R TrERE

A B C A B C A B C
A1 1/4 121 A1 1/4 1/5] A[1 3 1/3
B [4 1 3} B [4 1 1/2] B [1/3 1 1}
cl2 1/3 1 cls 2 1 cl3 1 1

m BURKE TARER

A B C A B C A- BT @
A1 1/3 51 A1 1 7] A1 7 9
B|3 1 7] B { 11 7} B |17 1 5
clis 17 1) ¢ lyr yr 1] cli9 15 1

T SRS S AR O SR RS (L3R 14-11) FUHIRZRORSAEFIRE, RAEIHERE Bs.
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#* 14-11 ERMHBATHIE

FE(E fRHOKT  MkFEIR TiEfED HA BEATE  TIEER
Amax 3.02 3.02 3.56 3.0 3.00 3.21

A [0.14 0.10 0.32 028 047 0.7
Bs = B [0.63 0.33 022 065 047 0.17
' C l0.24 0.57 046 0.07 0.07 0.05

Mifi, H _ _
W* = B;B, = (0.40,0.34,0.26)"

BITE 3 ARkl A $H4ESSI0% .
14.5.2 EBFFREBREPRARBRRSE
P 14-6 45t 7 1F L7 RAR M Excel N R BT R ARG 14-9 (9380, i 5

B 14-6  FIH B 50 Excel KM 14-9



254 (F50)

AT SLERAR H ORI RIS T AN EERN CTHURN” “ TiEH A" “ TIEXE” “ R
9 33 4 A TR XS5 R T R T AR A L AR T 0 2 PR R A V95 A L 1 A e
PR 3 AN TAEMLA 4 SARN Tk 4 /4 of D347 796 19 LA 0 1 T HE R

7 5 4 W7 4 B 1 B R (AR AR 2 4 B, AR P R AR . 0T F12-
F15 A H T 4 ANHENZE B & TEP AE; $Ic E21-E23. E29-E31. E37-E39. E45-47
SRILH T EATELMMARTF “THEBRN” “TEMA” “TEMNB” “REIZ” X 4
AP ORLE (BIZENER R, 3 ALAENSHR FX 4 MPEAENAIHRF) . 8T
H2-H4 4 H T 3 A TAENL AR T 54 BARABE: (0.3415, 0.3799, 0.2786), BI/NEXTIX
SATENSHRAHFR: BA 2 (0.3799). H47 1 (0.3415). #$4L 3 (0.2786), AL
Feik BERAL 2.

14.6 ZEIRRRIAEN

14.6.1 ZBERREERIAED

WML EEEBALTRAGLENE, NS T il X LT RATET 4L
LAFENTZ N (£ BirtE. 2 B0, G, ELFEE TS, EEEHE %
FI7 <R A1 RN SPEMAEN, FRRIRR SN R B TR B AR, W “ R
A R BRI A CREROR” % aRE IR EEET AR BT B H AR, X RN
s, ATHXA “HAERS” —MURRATREEFIN, HFRALLTENNZERT
2 — AR, 2R EFNSESSBS AN TR, ERHTX
F% BERIIAO g, A B AN NEB AR RSB AT k. WX R ERTEL
B, AKE MG EHIE R AR RE BARR R EFTEAT S . R Z AR
PRI R A

B 14-11 [fk2E7]  ARSLHEFENIFI R —RREAR R, (EARSFEG .
BRI SRS AT REAR, BAF TR — R L —A, W=, FE A,
e 4 PR 25 7 T (R F P 0 R 2 7 B S B AR . AR Al R B RS R I I S
FeWl, (AT HET_L 3 % 77 T B AR AR, AR A B — R AR S

Bl 14-12 [HREHF]  WEHRTE RS R BRI, RReUtERA S EEER
(R R AR — A E R, — MK AN TR R R A — R, TR 22
#. PR R AR AR PR T TR R

i 14-13 (B G P Z AN SHYE (2 AR JVTFREERSZEDNE
— AN, XRERB) TR . IAEMHT A T TR, RBERERE—Fh AL, S
7 EL R RSN i — 34, Bt REMZM MR T TR
WEERAEA (—BRMIFERD &5 PR RR

A4 5 & BARMRIh e T HB e A0 2 B ARLRI B @ BRR AR, AR
F— R % H bR SRAEERL 5K



FIUF kR 50 P —

14.6.2 Z BRI ERES
LHIRMREZ BN EBEARZ —, 7£3TE BIRREN, YFEENEEY
RATRERIR (BURTTREM/N) B®, SR T —A% BiRikl i E, K—mmtn
(VP { V = min [fl(lx),--- (@)
gi(z) 20 (i=1,---,m)
K, fi(x),---, fole) WEFEE, gi(x) >0,i=1,--- ,m NAREM, » NRETE.
it R={zlgi(x) 2 0,i=1,--- ;m,z € E"}, R AW (VP) MTT{THRE (REZN),
F(R) = {f(z)|z € R} A (VP) g4 (B4RZEH).
EX 141 ®RzTeR, HXEEi=1,--- . m BEZ 2R, HFH
fi(%) < fi(=) (14-39)
WFR & i@ (VP) B BRAE, idi@ (VP) Bdxt IEEER R, .
—RCREE, % BARMEIRE (VP) B4R RARBRAE LE, M40 R AR ELER
i BESINHTH) “HE” RIBEE. 2 BARLRIR R R IE B IR A MR, HFRN Pareto
B
Pareto L2 —PEH ¥ LS. BMARZH Y%K Pareto #H: 4—ANERHEE
FF= it DO R —F O A E A . B — M EACE, AR E R R — A A A4 15
HITEBL P SCEAE A AR A BIAETS, MTTLLRA S 4 TF Pareto BARRAS . M2 FRE,
Pareto S {LMRMIE LW 5E X 14-2.
EX 14-2 FEZHFMYES (VP), ®#2e R, HAHE 2z R, #5

filz) < fi(®) (i=1,---,p)

(14-38)

HELF—A
fi(z) < £;(z) (14-40)
WFK z A (VP) I 2R (30 Pareto ARAR), f(2) AHEMA. SHHEHE (VP) 1
HARIERIA S8R R R F
AR, T e R, WERARTITMR =, 8 fi(2), - (@) S —ME
& MM EE fi1(2),-, fo(z) BR, BEDSE—ANHL, z bz B2,
AsRE BAFHE RS (VP) AR, % BRI R R B 8 P():

P
" T
P(AJ{ mm; 1) (14-41)
reR
Hep

P
/\€A+={A€EF|)\J~>U,ZA,—=1} (14-42)

J

@ SR, ST E AR ATRER, A0 BRI, BT AR, S fT = — f, BEEEARY
AT H R AR TR R (B nT (i) ).



L P()) IR (VP) A BMAA LT XRA:

I 14-1 % 7 A PO\ BRI, & FEAENREZ—MRIL, W E € R;.

1) Ai>0,7=1,,p;

2) T & P()\) MIME—f%.

EIB 14-2 W fi(x),---, fole) AOEEL gi1(2), -, gm(z) AN # 2 ~EE
(VP) M X%, WAFTE A e AT, {18 z RS P()\) BRI,

FRTEAS A R U TR T — R SUE AL B AR % B AR BRI

14.6.3 WNEHBWHE

E% BARRE R, —aT A B ARIORLREOR & B BRI A A A, &
BT AR, MM RSO, EYFERERET, RORMEA R ERTESN
BRSO . A0, AR e R ARYE 45 & B (BD O B B0 BRRIEAT BRI
T LB e S X 2 e BOCR A rnde, BY

u(@) = 3 Aifi(@) (14-43)

ﬁ¢hﬁ%ﬁ¢ﬁﬁ%mm@ﬁ,%ﬂ%ﬁ&%mowﬁ,m%%%iﬁﬁ%ﬁum)¢
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