1 2

Abstract

mization

__________________ 1 dsj@research.att.com 2 lam@cs.amherst.edu

x,y x y <t_1 ,t_2 ,t_3 ,t_4 > t_1 ,t_2 t_4 ,t_3 ) t_2 ,t_3 t_1 ,t_4

<a,b,c,d > and <d,c,b,a >

d(t_1 ,t_2 ) > d(t_2 ,t_3 d(t_3 ,t_4 ) > d(t_4 ,t_1

t_1 and t_2 t_3 t_2 t_1 t_3 t_4 t_3

<t_1 ,t_2 ,t_3 ,t_4 ,t_5 ,t_6 > d(t_1 ,t_2 ) > d(t_2 ,t_3 d(t_1 ,t_2 ) + d(t_3 ,t_4 ) > d(t_2 ,t_3 ) + d(t_4 ,t_5 t_3 t_5

t_3 (t_5 c c t_3 t_2 x with d(t_2 ,x) ≥ d(t_1 ,t_2 t_5 t_4 Θ(N^2 logN Θ(N^2 Our neighbor-list k k k = t_3 (t_5 Θ(Nk Θ(N^2 logk Θ(NlogN+Nk) k-d m m

k = k = % some TSPLIB k = c c increasing k about k = 15. k Θ(N^2 Θ(N^3 O(N Θ(N

don’t-look

t_1 t_1 t_1 don’t-look c t_1 = c c t_1,

t_1 Θ(N Θ(N

O(N^{1/2} N N ≤ on-the-fly implementation k-d t_3 and t_5

N N = 10^6

k-d

implementation.

k-d

K C_R R C_R > K. R x C_R y c in C_R whose x C_R R into R_1 and R_2 c R_1 C_R R_1 R_2 c_1 and R_2. K

N = 10^6 % %_6 %

M M

M

TSPLIB

tour-based

k k

k

%

k segpairs S_1 ,S_2 ,. S_{2k} in S_1 with S_{2k}, S_2 with S_{2k− 1} S_j with S_{2k− j+1} ≤ j ≤ k

TSPLIB

Ω(N^2 +pN where p Ω(N p Ω(N^2

%

M subproblem S S S S S

% %

N(N− / N.

2.5-Opt

b and c t_3 cant_2 t_1 move plus t_2 between t_3 and t_4 places t_3 between t_1 and t_2 % %

TSPLIB

% % neighborlist Or-Opt algo-

b and c

Θ(N^3 neighborlist

ALAGRAND 17 EYMOUR

decomposition,’’ 52 OHE OSENKRANTZ TEARNS, AND EWIS 6 OSSIER ROYON, AND IEBLING 8 ONZALEZ

Mach. 23

CHNETZLER 26 81. ILLIAMSON 35 IMMEN

problem,’’ 3

ARJAN

Mach. 32

TARKWEATHER CDANIEL ATHIAS HITLEY, AND HITLEY , TEELE 6 EINER in

TEIN,

D. VAN GUCHT

D. VAN GUCHT in ROYON,

LDER ARTS ANDELT VAN LAARHOVEN, AND E.

PESCH anner

OLDEN

ONES 1 B ILLER 62 VAN L CHOONE

ERHOEVEN ARTS SLUIS, AND AESSENS

ERHOEVEN ARTS, AND WINKELS 11 ERHOEVEN WINKELS, AND ARTS

EINER AVAGE, AND AGCHI in 207-213.

HITLEY TARKWEATHER, AND UQUAY

Algorithms

AWLEY 58 OLSEY

Stud. 13 SAI 4