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10.1 (Uniqueness) Introduction

- applicable to staged process

to continuous functions which can be approximated by
staged processes

- related to the calculus of variations

→ optimal function rather than an optimal state point
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Dynamic

Lagrange multiplier,
Linear programming

not interchangeable



10.2 Symbolic Description
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optimize

return

decision variable
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the input

state of 
the output



10.3 Characteristics of dynamic programming solution

<Example 10.1> optimal route
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<solution>
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10.3 Characteristics of dynamic programming solution

<solution>

Optimum route :
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Key feature

After an optimal policy has been determined from an intermediate state to the
final state, future calculation passing through that state use only the optimal
policy.
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10.4 Efficiency of Dynamic Programming

(dynamic programming)

Total 40 calculations in example 10.1 (+16) = 56 calculations

(exhaustive examination)

# of total possible routes 64 ← 4ⅹ4ⅹ4ⅹ1 (ⅹ4) = 256 calculations
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Additional stage
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<Example 10.3>

10.6 Apparently constrained problems

constrained, but converted into unconstrained form (example 10.1)
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40 tubes, (each tube Δx=0.02)

quality entering bank

# of tubes in bank

Selection of # of tubes in a stage is not productive
→ state variable  : cumulative tubes
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10.6 Apparently constrained problems
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The optimal distribution of tubes : 5, 7, 11, 17

Total pressure drop of 4.71 kPa


