!

Fr

g%

DR CE T, SR L M2 2HWAL, ZOZEOER 2T 5,

REORE

B —iF, HEIrEELELT L2 0X— (2,000kcal), EHE (55
g), A4 (800mg) FEWT B72010, EHcEEEw{( bbaiF
ThhnhrEITHE, Bave sy i ridEfroMazricl L), FE
TEOBEERRLN L AL Lk v, EAOSHOWILEE T
b Zew,) Wiy, T RERE L LT e MED M EEAY, HoT—
FiREL LIFEDHTHB,

®1.1 BTN oI

BT )
wm  TANLFE—  EAEH AL TA fili 1%

£ Bl ) (2) [Fi (> 1)
e e 28 g 110 4 2 3
A 100 g 205 32 12 24
Bp K2 1E8 160 13 54 13
420 237 cc 160 8 285 9
Fl)—ri4 170 g 420 4 22 20

T S il d 260 g 260 14 80 19




4 I % # ® &H

FIT, WAL EZININF LD S, 2L 2, WBEEOR—-7E
—> Ttz (2) 1.90 FATLEOLEREHALT. Lrl, ¥—72F
— > X 10 BAL3FS RS —W R D ELRIE 1 BV 2 B L 21
TEA, HEKiE, N5 EEDAEPICOVT I HNEERNREZ KD
&gz

A= | §~l 4Bf/8 LIT
%A 3Efr/H LT
i 28A/BH LT
3L 8 Hifii/H LIT
T Pr—itteg 28A1/8 LT

F—7E—r X 2BA/H LITF.

2T, YH—EF—srANTbRB LI, BENFISEMNLT ) —
4 QB NEREbRALTRZL, ZOERMAIIL-21.12 FATHD,
EEICIE, S F2EFHARL IS LELESL, FHoMEEEeEITLE
W, BALELHEEEH T2 EABINT, B LVl EERDOTKRL AL
CALIELTED, ZOHE, FLUIKECP-TLHEN I E i
W, RELTTEZ B12HI2, REDBRLHF — F 2 —)b x BAL BH 2. B
fr, BFxs BAr, A b%dinElELL ). ARRORELFLZHIC,
ZDELIE, TEHX

0=x.=4

0=x.=3

=152

0=zx.=8

0=xs=2

0=xs=2
PRELZTUE LT, FLT, LBBA, ZALX—, &GHE, HL
Y LDLERNESEYD DL, FNH LROTFAIGRLNS.,

110x:+ 20522+ 16023+ 16024+ 42025+ 26025 = 2,000

dx:1+ 32x2+ 13x:+ 8xst 4dxst+ ldxe= 35 (1,29

1 F Ei) 5

22,1+ 12x.+ 54xs+285x4+ 22xs+ 80xe=  800.
HOBxy, xa o xe BAFER (1.1), (1. 2) 2@WLT L6, 26l
WRABMEEZET, ZOBMN1ELENOEE (> ) g,
31142425+ 1323+ 924+ 2025+ 196 (1.3)

&5,

BUBRBENLBILILTADIC, ) —iF, (1.1), (1,2) ZH.
L, (1,.3) % TE2RFHE(THL ) LB x1, 22, 26 ZHDZWN
EEZ D, BEENRBREZIE, HRII,

3r1+24x,+1323+9x,+20xs+19x6
%,

0=xs=2 (143
0=x16=2
110x:+ 20522+ 16023+ 1601, +420x5+ 26026 = 2000
4r,+ 32x2+ 13zs+ Brat+ 4dxs+ ldxe= 55
2r1+ 12x:+ 54xs+285x.+ 2215+ 80xe= 800
EVIEHDL L TiRACT LI MEBERBEEDTHD, HiniE
FREBEOMBE I ETHLNT WS,

R EE

ZOFMEHOMEIL, “WEEAET s “LP ME"T LIRENn 5,
WEFEET NS OMEICET 2 BRAEFEN—F8 Th 5, Maflz LIT
IRE S !

%:j('”: 5x1+4x.+3x;






8 I 3% B ® &

DEEEIR 92.5 TH B, b 5W2 LP MEn 72— 2Rl % &0 & 1R
B, HHOBLHEEBRE L OMED ST, RERELLTVHED
ho, BBERET-12GE) ZOOEELLES L TRES—DLFEL T
2ot E3hEERTHE ) CEBOTRBIGET 2HODPNELE
»Thd, BRUDHE, TiE:t -2 Lt WiE

%kﬂ: b Tl
fﬁiH’JJ I+ xr.= 2
—2x1—2x,=—10

Il,Izg 0

(o)

Izl THImENSE. F0 L5 HEIZITEETHAWL® (infeasible) &\Wibil
%, A, RE

%jﬁﬂﬁ X1— X2
#: —2xr+ x.=-—1
ffill:# X1 X2 (1. 9)
—xi—2Xs=—2
11,122 0

ZTRER A DO NE D, TOENLEEBRTII Y (ER, S50 8 M
ZHL, 2i—x:>M &b k) HHEE L, 1 EET S, HEERT,
(1.9) BHEVICEBOTHEMREL LORHIT, TNLIFENLRETIE Y
v, Z0k9 B %D OMBEIRERTAV (unbounded) Wb B, kI
(EE 3. 47T) FHETBLHiZ, HL0ILREFEMEILIZ Z TE~NL3E
Hoho—2Il BT 5 | FNERERE LY, TRTEWDY, $RRAR
ThEWhDENDPTH S,

B EEIEDE R

Bz GHEOSBORT L, MREERRALE, T, G. B Dantzig #*
GBI EAML S 12T 2 ) A 2R b 5 HEMER R Rdic “2

0 (FRE) EAFTHEL VI EL W,

1 3 A 9

YTy P AERTERERL 2 IMTHECHE S, TRV ROY, ZOHSHT
NRELFEREFSLHEZ LW TS, EEEFHICET 5 IE I LR
DRt ISR R R R ER I L > TR T E, o) LEEL S
EITlE, PP P ABICE TR I EDTEDZ L WIEENTCICHLY
iZheorz, Tk ) TR, 2R LERENLEHETL, EHEMICESRLER
FH2EDICLRTHRIc > TR MEN T, SEEEZER2ES 2 &2
& - T, feyEROMEILIFLITREMNIcm EL . (F10F Tk, 35D
BILAEHMERIC L - TITHE N TE L, Ml itEndEI L 2—RE
THERMPIERHED S & TO— 2 OF L WihERm Lo Fikiz, HFoHEMNFH
HICH L TE(DEFRENDE2M» L, 2 &Y, TRREREEMELH
ETELALERINLBETRRT LI L0FEZHELICS & 580 ) Bk
HENERSEECOARICHLNE LI ITh b b, HILWERTE( DM
WL AT R WERASN L ENL LI ch o/, iz, ok RIGHEY, THE
TUTELREI B E e b LN WHBEZ B LEREZEREN 12T
eIk T, BRI MEOHEEICIAE R T, EREGADZOTIEL LW
HIHIC L - T, AR L WAL S L,

17 AR I MR % % ¢ WM L BT EARR L 72 & 512, 20 #HdIC i3
EEOMELFH UEES» LBBEHEErER L, Z08HL WA EIEHEEL 2
LEDPLL S LHOBELEZTCELL TE e, BEFZN—2THD,
1874 4Eic L. Walras 7" BBE L 2H& o HRN L J o, HHEREER ST 5
2D TiE s Luiila et EEIc L > THE 2652 %, T TIZ 19474
T. C. Koopmans #4565, {077, IZRHEIEE, A ORME, #
Aray L BIERE, 2 Ay —2DBERO & 9 IRV EREIC T 2 BEm o MR
DEBEHCICREU DT AR 2ZEL 2, BRI, AEHEEIBRRO2 P
—SEMEFFICRELDIEEETH 2L, BEL(BITLATWIETY
ot BTEHHEEIETAL, SEOL ) RABELEFRHERERLRZZEZ s
TWTHAH I,

BN G ——VIC L TEFINE I LIk, BeLEZTA

W (GRE) BAIEERINLZEL S,



10 1 % B O #

2k, HeEL R H A AL 2R EXEHLNEZ S, B
HEEOGHLANTRL V., TORFENLEROBICE S L0, HIL 1K
FEROMETH L. 2 it 1826 40 Fourier DIFRIZE TEPDITE Z LT
22, FNURZINOEEEH- nBFERI ST, HLIVT Ly I RER
T 2585 b > 2T AT ) XAk ER L ko7, LL, Hs0Fic, &
HHEEOWNEE L 4 BIFEN Ty 2 BAREEO ( DD DR T 4& & 3L
L7 Adswniz, JsHEIcB L Tk, L. V. Kantrovich & % B%E S #1172 LP BED
ERMTEEEAERL, N LDMERZEMFEN LT LT Zae R L 1939
IR 2, BAah I XICFOENIE, BIEEEDLS Dantzig EIZ L 2H5LL
Pl ko TEELEE L kb, B VETIREALSNTHIALNE
WEFThH-o2,

1970 44812, Tt L 2 EE o EE BV 2 8ok 72, 1975 4 10
AlUHEKER, AV-2—F>ETRETHT 1 —i3, L. V. Kantrovich & T. C.
Koopmans |2 “@iE# L T HMR~DTBRISH L / —<LBHEFH RS
L7, (SELfFmma L, e/ —<VEidhw, BEL, ZOTAT
T —2, EEHEEOLE L TELBH LN TS G. B, Dantzig nEHErHE
NICHSENT XL AL LENTHS).) E20HRFEEL - LRINLLOTH
ot VYT Ly 7 AED BRI NTLE, H¥EEE: LP MELH ETER
MICERELTATY ZadBLKH T, (MELFEAZMFTMRLI T
o) X LADTNER HET 2 ERI L R I ERR L 3 o2 (BT B, L
PhtoT, EB~OBRICEWTKERICAI DY > TV ZRENE F T AT
) Z A, BROCITHBETHEEVWIZELH) I3, HLILAETHS !

WA ICIER LT AT ZAERIZIEE s iRICEETWwWEW) 2L H B,

ORI HEAETY S —ERD LT L 5.)1979 FicZ0BEHHTHAEN, L.G.
Khachian #¢ (Shor % Judin and Nemirovskii @) LIETOHZCHE IV T) £D &
SHETALTY ZARERL 2R LERELL, HRFOHMs ZOREREFEL
ftt, FORICRBERENL ) AERCHLLREL RO, FETRIN
T ) XA EFES T35,

Bl = B

1 i i

BT ENE R DM B2 DT, Dantzig DR (1963) DE 2 E 4
ZREN 2\, IR EEO S80I 4308 ) 2 i Riley and Gass (1958)
l2dh s, INREDIGEIZDWTIE Gass (1975) # R .k,

M &

AR EA L 2MEOREIIFELTORREIZH 5.

1.1 ROPTREFEOMER L h?
a, kfb: 3xi—52
fil# © dxi+512=3
6x1—6x2=7
21+8x:=20
Fy e )
b, ®&ME: 3xi+ z2t4xst+ z.+5xs
fil# . 9xi+2x2+6x5+52s 3255
81+ 922+ 723+ 924 +3x:52
X1, X2, X3, 2420,
c, Afb: Bri—4x.
fil# . 3nt+ x.= 7

92, +5x:= —2
Iy, x2=0.
1.2 BEEICEL:
oMb T =821+ 9x2+ 2x3—6x4—51s
%'Hf.l . 6x1+6x2:—10x3+2x4—8x5=3

X1y X2y X3y Xay x5=0.

1.3 FIRE (1.8) (3TRETH(, RO (1.9) BERTHRWZ & #5H



2 I % 8¢ B &

G r

Jl A1,.4 LPRIE
BRb: ntx
HlE . st ire=1

rl,xzéﬂ

4t
a, mfEE Lo

b, WHE T W

c. ARTuw

| roots, 1R B BEHAEEERD L,

A1.5 ROGEAELFILZIERL, 8 ThIUIRIEL RS DHE (1,
7) PERTHINE, KOMEIERTLEVLE ) ZRFLIFET S,
-2 | R
Bl Rawnsb (i=1,2,m)
i =0 (7=1,2,yn).

A1.6 (Greeneetal (19539) k1) oW EEETHTIE, HHEAEZL
L 1 480 BUGT, I8P 400 B, A 230 BEAEL TVh, SALNDY
PBRL Z RS 7R Y L TR LB, 1 BRI N
MR TE L LM, BA, HAOBRE 20 BITHD. b,
SRR 250 BT 2 BRE O L X THEMIZ T A Z A TR S, B
L) OMIEZRDEBITH S .

HERMA  HERE
AR (R ER (L) EE(FL)

LL A 8 14 11
i 4 12 7
J=1:s| 4 13 9

fz k2 UE, ROEERETIZHRMIEAT 9,965 FLizh D,

P..

1 B B =

R ER MG e

LA 165 280 35
15| 295 70 35
B 55 70 105

B, BMIELRAICT2EEHEZRHLZLTHD, IN2EH
o LP MR & L TER b L.

1.7 (Charnesetal. (1952) L 90) &2 HEHUATIZTLXS—, S8
AN, BEAV), AV DATEREOT V) R EELT
WE, HFEAVN DN BEELMRIE, (TF /v 78EE2RT) #
REFREPN & (BRM2&ET) EAERVP THL, Zhb 200l H
BEUrl1HEDoEER CNLU) ZROEBNTHS .

PN RVP #% E &

(#2L)

Th¥Z—} 107 5 3,814
EFAT ) 93 8 2,666
[EA B I 87 4 4,016
P2V % 108 21 1,300

INGDTY ) AZHBTNLALEN 4.83 FATLFRENSL,BELT
Mz Y (REAV ) A, BESYYB) ELTLRASL, 2
LEDHLZEHT Y ) A2 —EDMEFERENS, TOEN & FElITK
DEBNTHS .

PN RVP ~upfih
FEAE ()

fEsY)>A | W0LLE TLTF 6.45
#zEA V) B ALk TLTF 5.91

BEHY >0 PN & RVP Offiiz, ENENEDEES/ YY) > 7 PN
& RVP DEDEAD EFIHTH B, 72 & 21, KMPTI3 RO R & A



4

I % B B &

TEIEDTE S
0 2,666 XL LDTNXT— | k2,666 /5L ILaElV ) v ERAL
T, ROWHE® L DOEH V) > A% 5,332 S LEET S,

_ (2,666 107) +(2,666 % 93)
PN= 5,332

(2,666 % 5) 1 (2,666 % 8) Cape
5,332 5

01148 5L DT ILXT—FE 4,016 NVILDERZAS VY > & 1,024
WU NDA YR ZrEFRELT, KOWEELOMESY ) BE
6,188 /NL LERET B,

(1,148 ¢ 107) +(4,016 X 87) + (1,024 X 108)

=100

RVP=

PN= 5,183 =94.2
RVP:(LMSX&+%&??§M+%LM4XH}iT

0276 SL LA VR 7D,
Ll EoEHETIE, BRESRD L 12D,

(5,332 %6.45) +(6,188 % 5.91) +(276 X 4.83) =72,296 (/).
HHar iz TeE e A D2 Lz o TRtE 2 B LT3, INER
#Eo LPRE L L TER L L,

L8 HHEFHENESHY, EMLINIE20,000507 24 25 SET

EWnIEHE L, BER, 5IEEINEI VA 1IRICDE, FLBD
KEBFETOHT20 Fv, E2BNERAETHFIT 18 FL, HEIHDK
BETH4216 P, F4BNKREETHFIR U PR, &IF
EREFIELNS0EL AT A EMANLTEZ LN TELNDT, &1
IFBEEOHEH A0 ATIERIOBENTELIZIEL 5w, £2T, &1
BELCARREY, BEoE2IBL TEEOMITICL UL 6%\,
FoORBEEHLETIA > LBKRL T, 3 ADWADINRIZSS
LI EHTEL, LBEOMNEOEID, MEERHELT A > DfEEC
HETDLZXL, 272, HoFA0dgcLsZ L TELLIICY
5.

1 F E I5

BE, Z02HEMNBERE I 2Lk, FOFR, TN
WADGELHTET LIRET, MA»rOEEREOEEI L Lb, &
WEL -HEREDL, TNTOFER)F 20 4 BM B L THENIH
2EITS, {EEROBEKIZ, TOMEIHETY, TADIWTL,
7z, B WEETYE 200 FATH S, JEEEOMERKIE 100 FATH
5, BERNBEEZHVT, EERAEIZ A 1ELN5 FALTHS,

fer 2L, SHIKRDL I AFHEZLTLI LN TE S,

#1810 ADMT, 30 ADIEERE, 90 A,

EERNRKE . 8,000 Fiu
A4 0 9,000 Fo
500 sOEE - 7,500 Fov
MR ©9,500 Fov
5238 0120 AD#SIT, 10 ADFEHE, 30 AoFlgE,
fEERDRSE © 26,000 Fu
AFEDTSE T 3,000 Fiv
6,000 MIEE & 78,000 KL
Al D 49,000 Fv
5 3.8 1 160 Aov#sr T,
YEEZEEDHSE © 32,000 Fv
8,0005 7Y% & 88,000 kv
g . 56,000 Fu

5438 0110 ADFEIET, 50 AR,

fEERO® S 32,000 Fv
5,500 7003 © 49,500 Fu
HlidE : 17,500 Fav

Ll ko» 113,000 F Lotz H 17 2 5HEIE, % 0TRELEEO—
BlicT EZ v, SO BEIIBHEFRAICT22LTH2, 2nELP
HEE: L TERbE L (WTFLIEERBTLTLW),



6 I 2 it B W

A 1.9 (S Masuda (1970) £ . V.Chvatal (1983) ¥ A &.) HizHEME
T, 0=ALOEHLRTE2n ADAD L ED—ARY Hig# 4l
AT, FT—F LT, EADHSTHORE w; L HEEICR-2 L
EOWME b G E ENTWS (=12, n). BEIZ, BB ADEHE
THETORERMABENMET22ETHE. =3 wi=4, we=ws=2,
b1=16, bz:bazlz aﬂ%’é“iﬁ@“‘%ﬁ“?) ?Ka) LP Fuﬁﬁ@%ﬁﬁiiﬁﬁ$
D BEIC T2 THRE5 25 Z & 2R,

b - t
Hll%g . t—xi—xi—ui—viz 0 (7=1,2,-,n)
wsxs—wixi+ by~ byi=10 (j=1,2,-, n)
2 b= Bbai=10

Xy I;'; Yis y;z 0 (J:]-a 2; T H)

2

T Ly RFEDOE X

FETIL, B LPHER2 > 7V 7AETE(Z L8R 20K
EDHEHMICOWT OB L oITIZE 3BTRS,

=1 0F

KOFERNTL > 7Ly ZAESHAL LS .

mARib . 5xi+4xe+3xs
#l# . 2x+3x2t x3= 5
421+ 124215511 (2. 1)
3ri+t4x+2x:= 8

X1, X2, X3= 0.

IOHEDOTFMEMRE LT, 27 v 7EBLFENEINEFHATE, 2D
WMen@Es 52 27D ICHIBOBE 1ITEEL L) ©

22:1+3x2+25=5. (2. %)
TRTOTEERE 11, 22, 23 KL T, (2, 1) DELOEITEADELT TH
3, INLWEANMEDREICHME (ZF v 7) PET LI &%\, ZORHM
1. TEEI, DFY, 1.=5—2101—31:—2: EEHET B, ZOEFEA
i, TFRX (2, 2) B 120 L FW ZEDTED, AR, ROZ2DH



18 I 2 B B &

b B EEE xs, xe PPN D, FRIC, BREOEEICTE - TEAIREH 501 +4x.
+30: H 2 THRFH., TEHBE H1L, 100 DHLWBBERUFIINL, #
X4 X35, X 2 B RRTERT 3.

Ta= 5—2%1—3%s— X

x5=11—4x,— x2—2x3

(2.3)
6= 8—3x1—4x:—2x;
z = bxi1+4x:+3xs.
IoEFEFRANE, BroMBIEIKRD L ) ISEREZENTESD,

Fl#T 0 X1, Xa, X3, Tu, Xs, Le 0.
® (2.3) ko TEZEINLH L WE 24, 25, 26 13 AT v PEH (slack
variable) X I35, —F, L ehbHHIEH 1, 12 25 13570 ) REEH
(decision variable) X MEEN 3. ZZTHOGL I, (2. 3) »RHE (2.
1) LR9RE (2. 4) OREAISHEZHEECL TW 2 ARCERET2ZETHS, &
DKEREICIT

OFE (2.1) DHLWETHEERF 21, 22,2313, (2. 3) TEHLNR
FetZ—@ Y DF B L - CTHIEE (2, 4) DOFEEIE x4, 22, -, e ITHEIRTY
LErAPE B,

OFME (2. 4) DHLWBTEEMR 11, X2, -, xe Db AT v 75 E B
2T, ME (2, 1) OWEEHR x1, 22, 13 2155 Z L HTES,

ofIfE (2.1) OWHME LRI (2. 4) OWHEME L DM Z DB
| LoT, ME (2.1) OcERZHE (2.4) Omlifgei), 20
WL IEL W,

YTV oy JAENERFEHIIBERERTH L HE (2. 4) o2 HE
WE 21, X2y Xe RO L2, WDE I LHBERTED L b THERE 11,
Ta, o, Te WA - TEATW !

5%1+4%2+3%: > 55 +4x2+ 32
IR EREMED B, DWICIIEERICEETETHS ).
HEIzE 5T, HETRERE 11, 22, 26 DHETH B, ZOFITIHEENS

2 7Ly 7 Aol &

BEHIZKO LN D  REEK r, 11202 BE, (2.3)hLRA7 975
B s, x5, xe DEFEHIUE LV, Z k92 L THIRATTHERE

21=0, 22=0, x3=0, x4=5, xs=11, £s=8 k255
&, TNICHIGT S 2=0 2785,

RloB~AERF I -T, LV KELzDEZ L L THREBRLZER
RITLLhv, TOLILHBEPROLIEIHEL L v, 2E 2, 12=12=
02 Fo72FF T NELRELCTHIE, 2=50.>0 %2783, 22T, 1.=
=00 FF Cri=1dhil, 2=82%5 (ZHLE, =3 x:=7 1=
5). 25IC, 2:=2:=0DFFT =2 TN, Lol z=10%132
(zonk &, 2=1,2:=3,2=2). LPLx:=z:=00FFTxi=3¢,715
EE, =150, xa=xs=xs=—1 &% b, BUTHRTHL2DHICIZTNT
D2V T 5,20 T TN T 6w s, ZRIEFETw, ET b
HDRBENKELTELWEWIZETHD, MBRENEI 2L 2 BD
ATREME (14, 25, 2620) BRBESS (AR 1.=2:=0 5F->T) m BN
FUHRKE(TBHZIEHNTESN?

%#xﬁﬂ—Mﬁﬁn—MEMimé%%ﬁ%T%.E%K,MEO#%

LéQzMEO#gnégﬁW%.:h6036®ﬁ$®¢ﬁﬁﬂm%®ﬁ

4
FhHiEY, TORKEI T 2HEARELEILICL T, ko253,
1’1:%,Izzo,ra:O,I.a:O,Is:l,Is:%. (2. 6)

C@%ﬁz:%%5i4Z=0%£%K&ELTW%:tK&%Lii

Wiz, B (2.6) L08LICLWHREBZ2HIZT T 5T, L
L, COREEIBEMNLNLNRRHL 25 THD, LERMOREIIEE
KEBIZ-7znh» 7 THeME (2.5) 2P Th(EL 1KRAER (2. 3)
LEHICHE) Z e TE, ZNVWRENLWRE2BL2Fr2N 25272,
% HEESEIT L TE, ES L RAERN (2. 3) 2 (2,5) 2L
Ty 2D L ERRLHEEE, B (2.6) 1L TL 2L ) LHF L VES 1KY
BREEN Z2RIZT 60w,
























