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Ay = oplug,vg) ..o (g, vy) - - o1(ug,v1) - Ao (A5)
= 0wy, vp) - oy (g, vg,) -+ - o (uy, v1) - Ao

oooooogoao

0000 o},0%,...,0, 000000000 A 0000 o}, 000000 (u}, next(v))(l =
,2,...,lp) 0000000000000 p000000000 NGu,(hy)>0000000O
A00 A4,000000000000 hy(u)=h000000«00000 o(u,v)0 1
ooouoouoodl,>o0boooobooooono

SMB(ly, ho, A)) 00 v 0000000000 ,00000000000000000
0ooooooooboooooooboooooooooooog pooooon

guouotdpdbododooon A’:crl’OH-Oi-AODDDDDI{:—ZOZODDDD
A':AQDDDDA’DDDDD NGtot(A)=000000

00 k—1y>000000NGu(h) =000 diffngH ¢ ¢ 000000NG(H) >0
0000000000 AO0O0O0D0OO SMB(kE—1,,h,A)0D000000000O

Oo0ooono Ao0o0oad A, 0000000000000 k—ly(< k)DDDDDAg:
o0l 4p-0l - A0000000000000000 SMB(k—ly,#,A)0000000

000 SMB(K,hy,A) 000000000 K =k000000000000O ]

A6. SMBUOOUODOOOOOOODOO
OO00O0OSMBOOODOOOODOODOOODOOOODOODOOD leaf SMBsearch O
OSMBO3O0OOOOOOOOOOO AODODODQOD OODODOODO KeyOOOQODO
000 SMB(Ky, ho,4) 000000000000 A, 0000D000O000C0O0O0OOO
SMBsearch O O OO OO0 O00OOO0OO0OO0O0O0ODOOOOO0OOODODIleaf000OODOODOO
obhoboboobooobooboobosMBUOOOOoobooDoooooboooo

00 pop(SET)0 00 SETOOU0DODDO 1000000O0ODDOODOO
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Algorithm 1 leaf (K, A)

Require: K:O0OODOODOODADOOOA:0000
1: if (NGtot(A) < NGtot(A;)) then

22 Ay — A

3:  return 00

4: end if

5: hpew < pop(diffngH (A, A))

6: return SMBsearch (K, firsta(h,ew), A)

Algorithm 2 SMBsearch(K, v, A)

Require: K:0O0ODO0O0O00:00000A:0000A:0000
if (NGAa(ha(v)) ==0 and leaf(K,A) == 00) then
return [0
end if
if (K <0 or NGtot(A) — NGtot(Ay) > K - E(0NG)) then
return 00U
end if
if (SMBsearch(K,nexts(v), A) == 00 ) then
return [0
end if
for all w € {v/'|(v,/) 000000 } do
if (SMBsearch(K — 1,w,o(v,w) - A) == 00) then
return [ [
end if
: end for

e e e e
el el

: return 00O

=
[

Algorithm 3 SMB(K(), h07 Ao)

Require: Ap:0 000 (NGy,(hy) >0)0 Ke:OOOOOh:ODODOO
Ensure: 0000 00 or 00 (000000 NGtot(4,) < NGtot(A,) 00 00)
1: return SMBsearch(K), first 4,(hg), Ao)

oo od

(D)0 DoOooDpooo

0 212-882 00000000001
E-mail: tomoshil.otsuki@toshiba.co. jp
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ABSTRACT

THE SOLUTION FOR CONSTRAINT SATISFACTION PROBLEMS OF
RAILWAY ROLLING STOCK ALLOCATION

Tomoshi Otsuki Hideyuki Aisu  Toshiaki Tanaka
Toshiba Corporation

Recently in many railway companies, experts have spent a lot of time and effort on developing plans
of rolling stock allocation for certain periods, and on modifying these plans whenever railroad services are
disrupted. In this paper, we propose a search-based constraint satisfaction method for railway rolling stock
allocation, to solve the problem based on practical examples faster than CPLEX. Our algorithm is efficient
both for developing and modifying plans, and its evaluation function is very flexible, so that it can be
generally applicable for many railway companies.
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