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A mmear rr ogramming Game

A set of suppliers: 1. A set of demand points: J.
Foreachi € I:

® ; is the supply volume.

® J; is the set of demand points that can be reached from supply point i.
Foreachj € J:

® (; is the demand volume.

® J; is the set of supply points that can be used to satisfy the demand point

J-
For eachi € I andj € J, ¢;; is the unit cost of flow between i and .

——0

Supplier 2, 52 Customer 1, d;

€13

€14 e

Supplier 1, s} Customer 2, d

I = {Supplier 1, Supplier 2} = {1, 2}, J = {Customer 1, Customer 2} = {3,4}
13 = {1,2}, 14 = {1}, J] = {3,4}, J2 = {3},
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Customer 2, d,
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A mear rogrammlng ame
o——0

Supplier 2, 52

Customer 1, d;

- €14
Supplier 1, s} Customer 2, d

I = {Supplier 1, Supplier 2} = {1, 2}, J = {Customer 1, Customer 2} = {3,4}
Iy ={1,2}, I ={1}, J1 ={3,4}.J, = {3},

min ZiEI ng/,- €ijWij
s.t.: Zjé/,- wi < si, foralli €1,
Ziélj wy =dj, forallj € J,
wi 2 0 forallic I, j€ J,.
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Supplier 2, 53 Customer 1, d;

. €14
Supplier 1, s; Customer 2, d»
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Supplier 2, 53 Customer 1, d; Supplier 2, S\Z\ L’ ’ Customer 1, d;
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Supplier 2, 53 Customer 1, d; Supplier 2, S\Z\ L’ ’ Customer 1, d;
Y N . , ’
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<
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7
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The problem

min ZieD CraXrd + Zkeg CkbXkb,

st .
ZrED a;irxrd + Zkes af-’,(xkb < si, foralli €1, -
ZrED b;irx’d + Zkes bjbkx"b 2 dj  forallj€J, = ’
Xq 2 0 forall r € D,
X 2 0 forall r € B. — »
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= 1 if direct trip picks up at i,
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Customer 1, d;

Supplier 1, s; Customer 2, d

N = {S],Sz,d],dz},
Direct paths: s1 —dy — 81,85 —do — 81,8 —di — $2, 5 — dyr — 52,
Backhaul paths: s1—dy —sy—dr— 51,51 —dp — 52 —dy — s1,...
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min CraX, CkbXk,
g iep Cré d -+ g rep CkbXkD>

st
d b )
E vep Girkrd + E v G < S0y

Zreo b;[’x’d + Zkeg bl}"]\'xl"h 2 dj‘
Xrg 2> 0
Xrb ;i 0

Vi

Yi
ZiESyi <c(9),
Vi 2 01

foralli € I,
forallj € J,

forall r € D,
forall r £ B.

for all i,j with i # j,

forall S C N,
foralli € N.

1 if direct trip picks up at i,
0 otherwise

1 if backhaul route picks up at 7,
0 otherwise

1 if direct trip delivers at j,
0 otherwise

1 if backhaul route delivers at j,
0 otherwise
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