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1 FOHRM S R EtHER
ABIFETHS LT BN & SUYEHERIE (Lin-

ear Programs with an additional Reverse Convex con-
straint) &1, GUZEHERIE (LP) I MEIKIAIIZ 5
NIERETHS. 179 A e R™™, 5INT ML b e R™,
A7 Mlce R®, MB## g : R™ — R, KL, UF
DEIICENMEENS.

min 2z = ¢x

Ax<b
(LPRC)

g(x) >0

¥/, D={x|Ax<b, x>0}, G={x]g(x) <0}
L, min{ex|xe D\ G} LERHETES. MH
Bglcxtl, g(x) <0 THNIETTREREBITMNES
LRBDEMN, NESHYME THBHNHIC, IFHNES
LixBETAD, IFEELRBILLHVES. TOM
Bld, MEHRORBEORANRZERLIHKIZRD
B EZIICYH, ZLDRHFTRRIONS. AR
DEMZ, T OMMHIKIT & A HEREO KR RE
REDRINCERT B 7)VI) ALERRET S LTH
5. XoTUR, BcRERLERR, KRENRERE
BTEDLd 3.

T ORI L, SR TREIN T3 7Y
AL, BRUTO4BCTIENS.

e Simplex-type pivoting [3,7]: pivot iC & D, GIZE
EN5 D OmEETRTHET S, BimmIiCxL,
Ihe, BiEd AR L RSO IR RN
MRS,

o Alternating local search and concave minimization
[4,10): 6G = {x | g(x) = 0} LDORFfiE#ZKSDSB T
kt, REMHERODOME/MUREZE T L

CERBICITD.

e Outer approximation [2,5]: concavity cut *® facial

cut T ERANT, BBEfEERW D DI LEDE%
I cut §5.

e Conical branch-and-bound [8,9]: # T/ &I L&A
5, B g AR U REZ RO T L.

INHITH LAMERTIE,
27)NdV X LZWEL,

Simplex-type pivoting {CJB9
FLERICE L THEZRAT.

2 (LPRC) D&
(LPRC) Ic¥ L, ROKEZEL.
1. EATATHERASE D \ G 3IEZEHER.

2. (LPRC) (LP)
min{cx | x € D\ G} > min{cx|x € D}.

TNSDREDTT, (LPRC) DEBEICDVTLELTD
HEEZFDOTLMHLNTVS.

1. 0G = {x | g(x) = 0} & D DA & DR LI FmifiF
PDEET 5.

2. DDAvI~vI:ievl > ev2 DS BH, g(vl) > 0,
g(v?) < 0 7z & DDOPICRBEDFET 5.

3 Simplex-type pivoting

ERU7=HEX D, D DIEYIET S L TRiEFEz
AT BT7INT)ALHBEZLNS. FNAH Simplex-
type pivoting TH 5. T74&DBH, pivot i kD GIcFE
N3 D OWEEFIELTHE, JIBIhRSE, £
NI T 2R & 2 S50 LIS RPN T
W T LT, BilEfREBS. BARR7I)Vd) XLOR
AT TDLS I3 [3].

N(x) : x OBHESRDES
S: FIBLIMROES
T:SD>5, BERROFIBEZEX IRROES
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Step 0. x* := max{cx | x € D}. x°
D}. S:={x"}. T:=0.

;= min{cx | x €

Step 1. If S\ T = 0, then x* is optimal, terminate.
Otherwise, select x € S\ T. T := T U {x}. Calculate
N(x).

Step 2. If N(x) = @, then go to Step 1. Otherwise,
select v € N(x). N(x):= N(x)\ {v}.

Step 3. If cv > cx and g(v) > 0, then go to Step
4. If ex* > cv > cx and g(v) < 0 and v € S, then
S:=SU{v}. Go to Step 2.

Step 4. o
x+a*(v—
2.

= min{a | g(x + a(v —x)) = 0}. x' =

x). If cx’ < cx*, then x* := x’. Go to Step

4 AHEO7ILI) XA

RIET TR 7))V T XL TlE, FIREY A Xk EL
BBICDON, SR T OBERMIPBRICHEKRTZCL
HEEETHS. 7] TR, BEBAEREAVAIL
iZ&ko, SELRBELLEWZ)INVI) ALERELTWVS
N, TEBAVDLE, TOMBESICEL TORREKICIE
ToTWERW. ZTTAMATE, ST EZAVTICE
B RIRRRTIBETELHOAEZFETS. Z0H
¥ L2, Reverse Bland pivoting [1] TH 5.

4.1 Reverse Bland pivoting

LP %f# < BRI Bland rule(J/NEFHAN ZH05 &,
EDiRAE, pivot TRICEAIHEN—EICEES. Lo
| TREEICDNT, 20 pivot T BFHERIFIE, LP D
RERER L T HRVERENS. COREBHERIT S
& T, BEGERIRRZIETESHDT, Ab\%iﬂ”ﬁ‘fﬁﬂ)
EEBROAMERTHUT K.

4.2 Concavity cut
GILEEND D DH B x XL, x hEZF DR

B v AAANDEERRE 0G LD m%Z yt £ 95
&, B g DMLY, {x,y,...,.y"} OELNBH

FICEENZ R, TOWRZBROTINTRITIET
HB. £oT, {yl,...,y"} ZBESEFHET cut ZAN
T, (LPRC) DETHREREMNHIONS C 3 XV
Z 7% concavity cut & %I Tuy-cut &S [6].

ZC T, min{cx | x € DN H}, H : concavity cut
EIGTETEE, DREMRE x* ERD, x* B (LPRC) I
B UEITRETH UL, B x* ZHNT concavity cut
BERT B EZBORTTIVIVXLNEIONS.
Bk ki, co7NVId) XLEBNEENRENT
Wi, ZLORBICH L, IEEICADREREDERLE
HTRHEEZEOND T ENERICK DEND LN,
CNZRFEAAMETIE, BOERUEEIC_ERR (2n E)

&, ERRISET % E TICRTARERAE o aidh
W&, 2O7NI) XL THEL T %58, Reverse Bland
pivoting I K D Bl KD B, L3 7I)IVIVY X L%
RET 5.

& 3

[1] D. Avis and K. Fukuda. A pivoting algorithm for
convex hulls and vertex enumeration of arrangements
and polyhedra. Discrete and Computational Geome-
try, 8:295-313, 1992.

[2] J. Filop. A finite cutting plane method for solving
linear programs with an additional reverse convex con-
straint. European Journal of Operational Research,
44:395-409, 1990.

(3] R. J. Hillestad. Optimization problems subject to a
budget constraint with economies of scale. Operations
Research, 23:1091-1098, 1975.

[4] R. J. Hillestad and S. E. Jacobsen. Linear programs
with an additional reverse convex constraint. Applied
Mathematics and Optimization, 6:257-269, 1980.

[5] R. J. Hillestad and S. E. Jacobsen. Reverse convex
programming. Applied Mathematics and Optzmzzatzon
6:63-78, 1980.

[6] R. Horst and H. Tuy. Global Optimization: Determan-
istic Approaches. Springer-Verlag, Berlin, 3 edition,
1996.

{7] S. E. Jacobsen and K. Moshirvaziri. Computational
experience using an edge search algorithm for linear
reverse convex programs. Journal of Global Optimiza-
tion, 9:153-167, 1996.

(8] K. Moshirvaziri and M. A. Amouzegar. A subdivision
scheme for linear programs with an additional reverse
convex constraint. Asia-Pacific Journal of Operations
Research, 15:179-192, 1998.

[9] L. D. Muu. A convergent algorithm for solving linear
programs with an additional reverse convex constraint.
Kybernetika, 21:428-435, 1985.

N. V. Thuong and H. Tuy. A finite algorithm for solv-
ing linear programs with an additional reverse convex

constraint. Lecture Note in Economics and Mathemat-
ical Systems, 255:291-302, 1984.

[10]





