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Define a binary decision variable for each combination
of facility and location:

1 if facility 1 is located at "a"

1a 0 otherwise

1
Then ., X,=1 foreachlocationa=1, ...n
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feach Jacaiian Is o e sasignad axectiy
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n
and > X, =1 foreach facilityi=1, ... n
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Interfacility Flow Matrix
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If facility 1 1is
located at location
"a", and facility J
at "kb", then the
cost of the flow
between this pair
of facilities 1is

assumed to be:

FﬂDﬂ
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i ze
The optimization problem is to
ik 1 i i
Minimize Z Z Z Z Fij Dy Xy, th

i=1 j=1 a=1 b=1

Mot 858 the cost fimction 5§

subject to st fiEass, bud QU 0RA FICT

i rrrrern
> X,=1 foreachlocationa=1, ... n
=1 {5 Focsiion 15 1o e sasignad axsciiy

aie FECTi)

n

> X.=1 foreach facility i=1, ... n
5=l {BECH FECIITY I8 P e S85igned 1o &

faesi o)

X110} foreachi=1,...n & a=1, ...n
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A heuristic solution:

Facility Location
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Cogt: 160 azwn of weighted disztances
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‘Simulated Annealing”

* a heuristic search appmach

* a move 1S made to any neighboring solution
with equal or lower cost

 if the neighbor increases the cost by A >0,
then the move is accepted with probability
Placcept Al = /T where T is the current
"temperature” of the svystem

* the system 1§ cooled” according to some
"cooling schedule”
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We will consider the neighbors of a
solution to be those which result from
a ‘swap of the locations of 2 facilities
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A Lypical simulaled annealing resufl.

AR Cost vs. lteration
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Atler egch rferatron, the lempersivre 1s reduced,

Feoarding Lo 7 "coofing scheduie”

@0 L. Bricker, LLof [A, 1993

| .
170 190
ll-.- . . -

T j=initial temperature

T, =final temperature

HEI"Il-"[ =# of {terations
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As the sysiem “coals”, the probabilily of sccepling an
mcregse fof 78} decresses:

P{Accept ﬁ = +1D} vs Iteratmﬂ

T
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fhe first 15 rteralions of @ simulaled annealing.

Iteration Temp 2 Swap Ancept
# pair 4 Placceptr 7
1 14.426085 262 ¢ 1+ 33 44 0. 0474
2 13.96344 262 ¢ 4 92 1Z 0. 4234
e 1352816 262 ¢ 1ed14 0 1.0000 ¥
4 13.11940  2E2 ¢ 2+ 9 A8 0. 2536
5 12.73473  2B2 ¢ 3¢+ By 28 0.1109
B 12.37200 262 ¢ 3¢+ Tr 0 T34 1.0000 ¥ L
7 12.02932 228 ( 3ex10d 12 0.3655 : yaryayy
5 11.70510 223 ¢ 3exddd 84 0.0008 & SIWER WAIEH |
= 11.3297091 222 33120 2 0.2391 T T FESILE T S
10 11.10642 230 43 90 0 1.0000 ¥ - -
11 10.82048 230 ¢ Bes 53 712 1.0000 ¥ 1 ALIEERE I8
1Z 10.56600 218 Se+12) 16 0.2200 ¥ T £ SoCETed
13 10.31508 234 ¢ B+l0d 20 0.1439 7
14 10.07574 234 ¢ GexdZd LN 40000 ¥ 4
15 9.24728 224 ( Tesldd T2 1.0000 ¥ 1
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Connolly, David T.

An improved annealing scheme for the QAP

European Journal of Operational Research, Volume 46 (1990),
pp. 93-100

Simulated annealing, heuristics




