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• Dynamic programming is an algorithm design paradigm: like divide-and-
conquer algorithm.

• Usually it is for solving optimization problems. For exam. Shortest path

• Elements of dynamic programming

✓ Big problems break up into little problems

✓ The optimal solution of a problem can be expressed in terms of optimal 
solutions of smaller sub-problems.

✓ The sub-problem overlap a lot.

Dynamic Programming



• Optimal substructure: 

optimal solutions to sub-problems are sub-solutions to the optimal 
solution of the original problem.

• Overlapping subproblems:

the subproblems show up again and again

Cont..



• Using these properties, we can design a dynamic programming algorithm:

✓ Keep a table of solutions to the smaller problems

✓ Use the solutions in the table to solve bigger problems

✓ At the end we can use information we collected along the way to find the

optimal solution.
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• The Floyd Warshall Algorithm is a Graph Analysis Algorithm for finding shortest 
paths in weighted, directed graph.

• It aims to compute the shortest path form each vertex to every other nodes.

• It uses a Dynamic Programming methodology to solve the all Pair Shortest Path 
Problem.

Floyd Warshall Algorithm
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• The algorithm is required to apply n-times, each time choosing different as the 
source.

• So the total computations time is 
𝑛 𝑋 𝑂 𝑛2 = 𝑂(𝑛3)

• The time complexity is same for best, average and worst case.

Complexity



Example



Path construction



Shortest path



• Fast computation of path finder networks

• Optimal routing

• All pair shortest path

• Detecting negative-weight cycles in graph

• Floyd-warshall algorithm is applied in electrical power system to

get the shortest electrical path.
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