
Design and analysis of algorithms

BCS401





Dynamic programming
 Dynamic programming is a technique for solving

problems with overlapping subproblems.
 Typically, these subproblems arise from a

recurrence relating a given problem’s solution to
solutions of its smaller subproblems.

 Rather than solving overlapping subproblems again
and again,dynamic programming suggests solving
each of the smaller subproblems only once and
recording the results in a table from which a
solution to the original problem can then be
obtained.



Example
The Fibonacci numbers are the elements of the
sequence
0, 1, 1, 2, 3, 5, 8, 13, 21, 34,...,
which can be defined by the simple recurrence
F(n) =F(n−1)+F(n−2)
for n>1
and two initial conditions F(0) =0, F (1)=1



Since a majority of dynamic programming applications deal
with optimization problems, we also need to mention a
general principle that underlines such applications. Richard
Bellman called it the principle of optimality .
In terms some what different from its original formulation, it
says that an optimal solution to any instance of an
optimization problem is composed of optimal solutions to its
sub instances.
The principle of optimality holds much more often than not.
Although its applicability to a particular problem needs to be
checked, of course, such a check is usually not a principal
difficulty in developing a dynamic programming algorithm



Three Basic Examples
•Coin-row problem
•Change-making problem
•Coin-collecting problem



•Coin-row problem



•Coin-row problem



Prim’s Algorithm





Dijkstra’s Algorithm
In this algorithm, we consider the single-
source shortest-paths problem: for a given
vertex called the source in a weighted
connected graph, find shortest paths to all its
other vertices.
This algorithm is applicable to undirected
and directed graphs with non negative
weights only.



Dijkstra’s algorithm finds the shortest paths to a
graph’s vertices in order of their distance from a
given source. First, it finds the shortest path from
the source to a vertex nearest to it, then to a
second nearest, and so on.













Warshall’s and Floyd’s Algorithms



The Knapsack Problem and Memory Functions



Warshall’s and Floyd’s Algorithms





Floyd’s Algorithm for theAll-Pairs Shortest-
Paths Problem




