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For discrete optimization problem, appearing in a variety of applications, it is h
ard to obtain an optimum solution efficiently in many cases. The aim of this research is to develop high-a
ccuracy information-rich inventory management systems by using the theory of discrete convex analysis. Dem
onstration software for inventory system and discrete convex solvers are released. Also, this research rev
ealed the relationship between convex extensibility and discrete Hessian matrices, which was not fully und
erstood in general and some vague or imprecise statements had been made in the literature.
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Inventory Problem: Li-convex minimization
‘We consider par ry system [1,2]. We assume that the steady state number of items
in the replenishment cycle has a Poisson distribution.
1 number of items
a=[10
P - Penalty of a backorder
p
- Spare puschases cost o awit ofitem J (J =1.2... )
/\] Steady state Poisson demand s, 0 <\ j=12.m
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We minimize the following cost function fx):
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where T j: Spare amount oftem J 0= Lj(J =1.2,.. m)
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e BREAD | Inventoey Problem: Lime sro="raturalpne”>-conve. -8 -1 @ [ @ 3
x = [0, 0, 0, 0, 0, O, O, O, O, O]
x to, o, o, 1, 0, 1, 1, 0, 0, O]
x =101, 0 0, 2,0, 2 2, 0,0, 0]
(e1, 46, 24, 102, 44, 51, 83, 61, 17, 28]
x = (81, 46, 44, 103, 44, 51, B4, €1, 17, 48]
x = (81, 46, 44, 104, 44, 51, 84, 61, 17, 4a)
%= (81, 46, 44, 105, 44, 51, 84, 61, 17, 4a)
x = (81, 46, 44, 106, 44, 51, B4, 61, 17, 4a)
foracle call = 12350, Fiteration = 107, CPU time = 0.03 (sec)
min £(o) = 383058, for a minimizer = (31, 46, 44, 106, &4, 91, 84, €1, 17, 48]
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