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Make-to-order means that a manufactory starts the
production process according to customers’
requirements. Production decision-makers suffer from
a problem that how to determine the production rate
and starting point to achieve the minimum total cost
including production operating cost and inventory
cost. Kamien and Schwartz (1991) and Chen and Tsai
(2008) separately studied the problem of optimal
production plan with single delivery date by
constructing, solving and analyzing a mathematical
model. The model is further extended to the case of
two different delivery dates by Chen and Tsai (2008).
In this project, we intend to investigate the problem
of optimal production plan with different delivery
dates. A generalization of the mathematical model is
constructed, and the optimal production plan is
obtained by using calculus of variations and
discussion of corner condition about endpoint of
inequality. Conditions for optimal production rate
and optimal starting point are derived, and an
analysis i1s also performed to have some knowledge
about the characteristics of decision variables and
parameters. And a working rule for the generalized
optimal production plan of make-to-order is provided
for production decision-makers in practical



application.
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Make-to-order means that a manufactory starts the production process according to customers’
requirements. Production decision-makers suffer from a problem that how to determine the production rate
and starting point to achieve the minimum total cost including production operating cost and inventory cost.
Kamien and Schwartz (1991) and Chen and Tsai (2008) separately studied the problem of optimal production
plan with single delivery date by constructing, solving and analyzing a mathematical model. The moddl is
further extended to the case of two different delivery dates by Chen and Tsai (2008). In this project, we intend
to investigate the problem of optima production plan with N different delivery dates. A generaization of
the mathematical model is constructed, and the optimal production plan is obtained by using calculus of
variations and discussion of corner condition about endpoint of inequality. Conditions for optimal production
rate and optimal starting point are derived, and an analysis is also performed to have some knowledge about
the characteristics of decision variables and parameters. And a working rule for the generalized optimal
production plan of make-to-order is provided for production decision-makers in practical application.

Keywords : Euler equation, calculus of variations, corner condition, production capacity
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