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About fully Polynomial Approximability
of the Generalized Knapsack Problem*

Sung-Pil Hong** - Bum Hwan Park***

& Abstract =

The generalized knapsack problem or gknap is the combinatorial optimization problem of optimizing a nonnegative
linear function over the integral hull of the intersection of a polynomially separable 0-1 polytope and a knapsack
constraint. The knapsack, the restricted shortest path, and the constrained spanning tree problem are a partial list
of gknap. More interestingly, all the problem that are known to have a fully polynomial approximation scheme, or
FPTAS are gknap. We establish some necessary and sufficient conditions for a gknap to admit an FPTAS. To do S0,
we recapture the standard scaling and approximate binary search techniques in the framework of gknap. This also
enables us to find a weaker sufficient condition than the strong NP-hardness that a gknap does not have an FPTAS.
Finally, we apply the conditions to explore the fully polynomial approximability -of the constrained spanning problem
whose fully polynomial approximability is still open.

Keyword : Generalized Knapsack Problem, Fully Polynomial Approximation Scheme, Scaling,
Approximate Binary Search, Constrained Spanning Tree Problem
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d(n)E yol W3 Gx7LcE= 4,(y) < B
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agd], ZAEA W 7 s, Z yol
sl 4 (1002 poly (#, Coax » <@max, ¥) AZF Sk
of Aat stk I9H ¥ < nepy OJEE )R
gl Bl O(log (nem ol W, ol252H
A 2 (9 poly (#, oy » < B YY) AL 7
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det L = ﬂz:amx”y” (14)
A71A aye HEC] poliL Aol7t g%l Al
9] Aol
& €9, [1¥ 3o A 31 FE3ty,

x3y+xy2+xzy —xy2 _xzy
L= —xy* ' +xty —xly

—x%y -2’y 3x%y

o] €3, det L = 3xSyt+ 25y 427y +x0y3
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3.2 ChatA|Zictof A4t 7t58t S5t
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A 28 3] CST TAY Zo] 471 0 e
191 2% FPTAS7H EA8H Bk 284, o 2
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OR AE A 19903 (A Y4 Fellow)# 19983 (Fulbright Fellow)de] z+z} 13
&<t Visiting Scientist2 d-7&dt. F9 FAEok= 233 4 3 (Combin-

atorial Optimization) 2] ©]& % $&ojt},

o]z & HAA A7AstE A9t 242 A3 Foltt nF Indiana Universityol A 7
g5t uALEt9](1989) 8 HE5ASL, Y= University of Cambridge 24X
£ ddstdth F2 FHEkE dE AAEA, 719 ASH, AAH 9,
gEHgol2 Eoln dAl PMA (Performance Measurement Association) 2]
Steering BoardZ &% 3t Qlth

ubl sl @A TSR AT AR A Foloh NEWHL 4T
oA SHAH(19954), AAH1997) H918 ASHAL FL BBk 2FH
3 g Eoln 58 A Aol F2 BAATRopl T SEPoFRE
FREAGANA B FAH e FrelTolh

£odu]  AFYSHL SEEANFE SYAWNFL, ALUSHL oA BA sl

N ATt AFoE HAsHe (20038 ASSAS. A APUSE
3} wALgel A Folm, NAUSL ARHATY /G AR AE Y
A7YeR BEFAT Ytk 2 BARE Tr1E JAAH, A2F tholy)

92, F§FH ol

o
o

?_/léx-" Aegistn AP A SFAF(1985), AAMH1987)E 3t v = University
of Pennsylvania, The Wharton Schoolol 41 7% & ¥AH1997)E FH 53}
1998 @ HE MESAHNTG D FAGEF T2 AF Foly 3 BHAEREE

FAERA(SCM), A 27, e-HIZUL, JANARE, A5AYY Folth

SET AZWGE AGWS ZASG ZEE AF Folw, ML B AFA
-4 o918 ASAAL, FUNGTAM vHIE ATOE RAGNE AS
donh FHARATE, HHIE WAL, oA ATAOE 225G
on, 22 BARF: ANAAVETH TARE, N2 FQ Folth
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AANGEL FYRFoIH, NERZ)F
AN Rt AFUGRAN AGS HAFAE ASHAL, AZH L
WetolA wtAY ATOE wAE AT Fo BHRFE Aeuln
A, e-CRM, I8Yl 7/197HR #7h, Aol E Bk Solnh

N8R, BAZME, AYAER

A7) AFUGL FE/NEAFETHY 2052 AF Folg, Azadsn
AYTHBANA FAHW0), FFANEY AGTHANA AAH(1992) B
BALSHS(1997) 8 A5 S ¥ @R AASHATAETRDAAN 22e =
TR ANARHALY, A4 2 FEALY BY HAREE So|nh,
2309 A9HF PIFE AH Folw, MFUSL tetQels mHPA
2 N A ASHAT. AW RS AHYLEAY Rore
+& 37 A

A7 QML AUUe Ads 2u5T A4 Folth AUy FA
RAASHANM FAH1988), FFANA &Y ALTATNA AAH1990) 2 B}
(1994) #4915 ASsgch F2 BARoks AAs AW, AuF I3, 3
BENAY Soloh

AA AN SR FANERGB AN ZYPLAAT AABAR AF Fol
o Feustiel ) A9YRGATOR Al A B uAleleE HEER
o ARFAR ARFAZTTATSANA AALTE AHGYoH, FRE
AR AGPEA2Y, ANFFRANZY AL T2 FA@ v g
o}, H ZddN Busle $L01Y

HIHZEAE 24), FEs FEF/HEIAA) ) FR

A 8 2 F, BN ARV E, FEE dHXE Foln

AaBUE FFAAE EFP00, @33571¢A(KAIST) 23733
AN HAFBA2DOZ AT Hrlek AY T At E ASHAn
A2 Fo A7k HARRALGDY ARG AR FEEH ol
o ASSAYAAMN FAAANE FFE FEo) Yom, A, ARUGR
Gyl mFEE AY Foloh
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STAd Al FIHSTE MEAHL AS A FASGE HGAT ZFE AF
Folth Mgt AAFsFHelA FAe MALE, UC Berkeleyoll Al 233
32 uALES & ottt 2R A3 Ak, ZAFI Y, Semidefinite Program,
I87 FEYRP oy shx SEo BAL 2T At o4y Fg&Ro) B
=EE TEIHUY. /T Waterloo 18 Deartment of Combinatorics and
Optimizationol Al WEXFE AFstATh I HHsMEoF d7As 748 ¥
Foll 22 #HE 2 U



