
Gadgets, Approximation, and Linear Programming[Errata℄Lu
a Trevisan Gregory B. SorkinMadhu Sudan David P. WilliamsonWe apologize for two errors in the FOCS pro
eedingsversion of our paper [2℄.The �rst error was typographi
al. In the introdu
-tory example illustrating a redu
tion from 3SAT toMAX 2SAT, the 10 
lauses repla
ing Ck = X1_X2_X3should beX1; X2; X3; :X1 _:X2; :X2 _:X3; :X3 _:X1Y k; X1 _ :Y k; X2 _ :Y k; X3 _ :Y k:The se
ond error was in Lemma 3.1 and, as a 
onse-quen
e, Corollary 3.3. However, the further results ofthe paper all depend on the more spe
i�
 Lemma 3.5,whi
h is 
orre
t, so our prin
ipal 
laims are una�e
ted.Lemma 3.1 
laimed that for any gadget redu
ing a
onstraint f to a 
onstraint family F , there exists anequivalent gadget with at most K auxiliary variables,where K = Kf;F is a �nite bound. The error waspointed out by Karlo� and Zwi
k [1℄, who provide a
ounterexample in whi
h no �nite gadget a
hieves op-timality.Sin
e the proof of Lemma 3.5 referred to that ofLemma 3.1, we give here a self-
ontained proof.Lemma 3.5 If an �-gadget � redu
ing f to a hereditaryfamily F has a witness fun
tion for whi
h two auxiliaryvariables are identi
al (i.e. bj0(�) � bj(�)), or if an auxil-iary variable is identi
al to a primary variable (bj0(~a) � aj)then there is an �0-gadget �0 using one fewer auxiliaryvariable, and with �0 � �. If � is stri
t, so is �0.Proof : We de�ne a new gadget �0 obtained from �by repla
ing ea
h o

urren
e of Xj0 by Xj and arguethat �0 is an �0-gadget redu
ing f to F for some �0 � �.For any 
onstraint C of �, de�ne red(C) as follows.If Xj0 does not o

ur in C, then red(C) = C. Oth-erwise, we tentatively de�ne red(C) as the 
onstraintobtained from C by repla
ing the o

urren
e of Xj0 byan o

urren
e of Xj . If C did not originally involveXj ,then red(C) is a valid 
onstraint from F . If C did in-volve Xj already, then red(C) 
ontains two o

uren
es

of Xj , whi
h is not allowed by our de�nition. However,the hereditary property of F yields either an equivalent
onstraint C 0 2 F or else the 
onstant fun
tion 0 or 1.In this 
ase we reset red(C) to C 0 or the appropriate
onstant.If � = (C1; : : : ; Cm; w1; : : : ; wm), then de�ne a newgadget �0 = (red(C1); : : : ; red(Cm); w1; : : : ; wm). Cor-respondingly, let ~b0(~a) be identi
al to b(~a) but with bj0eliminated. �0 has one fewer auxiliary variable (Xj0never o

urs in �0).By 
onstru
tion, �0(~a;~b0(~a)) � �(~a;~b(~a)), so �0 sat-is�es the gadget-de�ning equation (2). (Similarly, forstri
t gadgets �, �0 satis�es (4)). Also, the range of theuniversal quanti�
ation for �0 is smaller than that for�, therefore �0 satis�es inequalities (1) and (3). If 
on-stants are produ
ed, subtra
ting them from both sidesof the gadget-de�ning inequalities (1{4) produ
es an(��w)-gadget, where w is the total weight on 
lausesrepla
ed by 1's. 2A
knowledgementsWe thank Howard Karlo� and Uri Zwi
k for bringingboth errors to our attention.Referen
es[1℄ H. Karlo� and U. Zwi
k. Personal 
ommuni
ation.September 1996.[2℄ L. Trevisan, G.B. Sorkin, M. Sudan, and D.P.Williamson. Gadgets, approximation and linearprogramming. In Pro
. of the 37th Annual IEEESymposium on Foundations of Computer S
ien
e,1996.


