Abstract
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BPMP: Node-Arc vs. Triples Models Fixed Charge Network Flow Problem
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—Example solution (6 demands selected): MCE vs. Base Triples vs. Base
P
_ _ _ _ _ _ CPU | ticks |Real LP lower| CPU . Real LP lower
"213,13 = 1, 215,13 = 415,35 = 1, 216,13 = 216,35 ~ 216,56 =1 Node speed|speed time improve | speed ticks ime improve
'235’35 =1, 236,35 = 236,56 =1, 256,56 =1 up up |speedup ment up SIOeeOIuIOspeedup ment
—0; = total flow (tons) on arc (i, j) 20 1645 134 191 368% 641 134 194 | 36.8%
013 = W3 21313+ W5 21513 + Wyg 25693 =1 ton 30
0. = . Y 615 1.12] 1.56 | 26.6% 5.85 1.12 151 | 26.6%
35=W15 215 3517 Wyg 216 35T W35 Z35 35F W3g Z36 35= 2 LONS 00
*O56 = Wig Z1g 56+ Wig 23656 + Wag Zsg 56 = 1.7 tONs 7.02 144 162 89.1% 6.79 1.44 159 | 89.1%
_ 4 ° ° 3 °
O(n?) binary variables and O(n?) constraints 2001941 1629 012 3201% 138 1629 011 @ 320.1%
‘Trlples Model Average| ¢ 5s ' 5.05  1.30  118.1% 510 505 1.29 | 118.1%

Empirical CPU Comparison

k

routed on arc (i, k) and a path from k to j

= flow (tons) from i to j diverted through k:

Average CPU (seconds)

Conclusions and Future Work

—Example solution diverts 3 of 6 selected demands  The Triples model is more compact and faster to

'“%5 = w,., “%6 = w,,, and “36 = W, + Wag Nodes Node Arc Triples solve than node-arc model for BPMP.

3 3 * The Triples model is at least as good as the
*O;3=Wy3+uj5 +ujg=1ton 10 14.4 2.4 traditional advanced MCE formulation for FCNF.

3 5 : . :
*B35 = W5 + UJc +U3g=2 tons * In the future, we will explore singleton-selection

5 20 13,644 20 strategies to further accelerate our solution

*O5 = W6 + U35 = 1.7 tons

30 N/A 480 approach.

—0(n3) binary variables and O(n?) constraints



