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11.2 TSP Mathematical Model 433

TABLE 11.1  Interbatch Cleanup Times (in minutes) for the Paint Production Problem

Interbatch cleanup (min)

Paint White Yellow Black Red
White 00 10 17 15
Yellow 20 ~ 19
Black 50 44 e's 22
Red 45 40 20

In the TSP model, each color represents a “city.” and the clean-up time between two successive
colors represents “distance.” Let M be a sufficiently large penalty and define

x;; = lif paint jfollows painti and zero otherwise
The TSP model is given as
Minimizez = 10xwy + 17xyp + 15x5g + 200y + 19xy5 + 18xy5 + 50xgw + 44xpy
+ 22xgg + dS5xpp + gy + 20xpp + M(xyy + Xyy + Xpg + Xgr)
subject to

Xyw * Xpy T Xypg T apg = 1

Xyw * Xyy + Xypg + ayp = 1
Xgw + Xgy T ypg tagg =1
Xpw t Xgy + oxgp + app =1
Tyw + Xyw T Xpy gy =1
Xwy T Xyy + Xgy + Xgy =1
XYwg T Xyp + Xgg + xpp =1
Xwr T Xyp T Xgr T Xpr = 1

x;; = (0, 1)forall i and §
Solution is a tour (loop)

The use of the penalty M in the objective function is equivalent to deleting Xy Xyy. Xpp.
and xgg from the model. However. the deletion of these variables destroys the underlying
assignment-model structure needed to solve the TSP bv B&B.
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: ’ TABLE 11.2  Solution of the Paint Sequencing Problem by
! Exhaustive Enumeration
P M op Total cleanup time

=Y —>B—>R—->W 10 4 96
—Y—>R—B— 8 0
—RB—=Y—-R— 44

—B—=R—Y — 40

v

= 54+ 2 20 =
ﬂﬂﬂﬂﬂ = B—W 15+40 + 19 + 50 = 124
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