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Principle of Optimality in Dynamic Programming

The principle of optimality is a series of decisions that involves breaking down a problem into sub-problems, with an aim of obtaining an optimal solution. The principle of optimality was coined by Richard Bellman in 1950s, who argued that the path that leads to optimal solution has the property of the initial variables over specific initial period. A problem is said to satisfy the principle of optimality if the sub-solutions of an optimal solutions are themselves optimal for their specific sub-problems. A good example is the shortest path problem which satisfies this principle of optimality. On the other hand, the shortest path problem does not satisfy the principle of optimality.
In dynamic programming, the principle of optimality is known to be a powerful technique, which has wide applications and decomposition of problems to sub-problems to derive optimal solution. A subproblem in dynamic problem can be used in solving different sub-problems. In this case the sub-problems are considered to be entirely independent, where solutions can be obtained separately (Jean-Michael, 2015).  An example where the principle of optimality can be used in dynamic programming include dealing with the problems concerning manufacturing, management, macro-planning, computer theory, game theory, systems control, among others. All these problems are impeccably in line with dynamic programming technique and mot importantly the principle of optimality.
Formulation of the problem using dynamic algorithm and in line with the principle of optimality, comprises of various phases that link together to obtain an optimal solution characterization, construction and calculation, as well as definition. Dynamic programming is known to be a powerful tool from which the optimization problem is solved using a combination of various sub-problem solutions, which appeals to the principle of optimality. Secondly, the solutions offered through dynamic programming are based on some common elements as well as dynamic programming problems that are the optimization problems. The approach is useful in finding the maximum and minimum cost solutions that are based on different constraints. It is worth to note that dynamic programming depends on the principle of optimality (Anonymous, 2010). Additionally, the principle argues that in an optimal series of choices o decisions, each sub-series/ sub-sequence must be optimal. A good example is in matrix multiplication problem, where the interest is not only focused on the value but also the entries in the table, that depict optimal. Lastly, in dynamic programming, the algorithm depends on the total number of choices.
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