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1. Introduction

o Greedy algorithms are simple, efficient, and intuitive problem-solving approaches used
in optimization problems.

o The basic idea is to make the locally optimal choice at each stage with the hope of
finding a global optimum solution.

2. Key Features

o Greedy algorithms make a series of choices based on the information available at the
current stage.

o Each decision is made to optimize the current situation without considering the impact
on future decisions.

o Greedy algorithms are often used in problems where a sequence of choices must be
made, and each decision affects the next.

3. Characteristics

o Greedy algorithms are easy to implement and often have relatively fast execution
times.

o They may not always provide the most optimal solution, but they do provide solutions
that are close to optimal in many cases.

o Greedy algorithms are suitable for problems with optimal substructure and the greedy
choice property.

4. Examples of Greedy Algorithms

o Dijkstra's Algorithm: Used to find the shortest path from a starting node to all other
nodes in a graph with non-negative edge weights.

o Kruskal's Algorithm: Finds the minimum spanning tree for a connected, undirected
graph with weighted edges.

o Fractional Knapsack Problem: Involves selecting items to maximize the total value
within a knapsack's weight capacity.

5. Pros and Cons
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o Pros:
= Easy to understand and implement.
= Efficient in terms of time complexity.
= Often provide reasonably good solutions quickly.
o Cons:
= May not always produce the most optimal solution.
= Lack of backtracking may lead to suboptimal solutions.
= Not suitable for all types of problems, especially those requiring global
optimization.

6. Conclusion

o Greedy algorithms are valuable tools in algorithm design for solving optimization
problems.

o Understanding their characteristics, applications, and limitations can help in choosing
the right approach for different problem scenarios.
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