
Master Dynamic Programming with MATLAB:
A Comprehensive Tutorial
Dynamic programming is a powerful optimization technique used to solve a
wide range of complex problems. It is widely applied in areas such as
computer science, operations research, and finance. MATLAB, a versatile
and widely used programming language, provides an excellent platform for
implementing dynamic programming algorithms.
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This comprehensive tutorial is designed to guide you through the
fundamentals of dynamic programming and equip you with the skills to
apply it effectively using MATLAB. We will cover the core concepts,
demonstrate practical implementation, and provide real-world examples to
solidify your understanding.
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Fundamentals of Dynamic Programming

Dynamic programming involves breaking down a problem into smaller
subproblems, solving them recursively, and storing the results in a table for
efficient reuse. This approach reduces computational time and memory
usage, making it suitable for solving large and complex problems.

Key concepts of dynamic programming include:

Optimal Substructure: The solution to a problem can be recursively
constructed from solutions to smaller subproblems.

Overlapping Subproblems: The same subproblems may arise
multiple times in the recursive solution, leading to redundant
computation.

Memoization: Caching the results of solved subproblems to avoid
recomputation.

MATLAB Implementation

MATLAB offers a rich set of functions and libraries that simplify the
implementation of dynamic programming algorithms. Common functions
used for memoization include:

persistent: To store variables across function calls

containers.Map: A key-value store for memoization

function handles: To pass functions as arguments and cache results

Additionally, MATLAB's built-in data structures, such as arrays and
matrices, are well-suited for representing dynamic programming tables.



Practical Applications

Dynamic programming has numerous applications in various fields. Here
are some examples:

Optimal Path Planning: Finding the shortest path in a graph or maze

Sequence Alignment: Comparing DNA or protein sequences for
similarity

Knapsack Problem: Optimizing the selection of items with limited
capacity

Longest Common Subsequence: Finding the longest sequence of
characters shared between two strings

Job Scheduling: Maximizing the number of jobs completed within a
given time frame

Tutorial Structure

This tutorial is structured to provide a step-by-step understanding of
dynamic programming with MATLAB:

1. to Dynamic Programming: Covers the fundamentals and key
concepts.

2. MATLAB Implementation: Explains how to implement dynamic
programming algorithms using MATLAB.

3. Common Applications: Explores practical applications of dynamic
programming in various fields.

4. Advanced Techniques: Discusses advanced topics such as
memoization and space optimization.



5. Case Studies: Provides hands-on exercises and case studies to
reinforce the concepts.

Benefits of using MATLAB

MATLAB's intuitive syntax and powerful built-in functions simplify the
implementation of dynamic programming algorithms.

MATLAB's extensive documentation and user community provide
support and resources for learning and troubleshooting.

MATLAB's graphics capabilities enable visualization of dynamic
programming tables and solutions.

MATLAB's compatibility with other programming languages, such as
Python, allows for integration with existing codebases.

Target Audience

This tutorial is suitable for:

Students and researchers interested in optimization and algorithm
design

Software engineers and developers looking to apply dynamic
programming in their projects

Professionals in fields such as computer science, operations research,
and finance who seek to enhance their problem-solving skills

This tutorial provides a comprehensive guide to dynamic programming with
MATLAB, empowering you to tackle complex optimization problems
effectively. By understanding the fundamentals, implementing the
algorithms, and exploring practical applications, you will gain a solid



foundation in this powerful technique. Whether you are a student,
researcher, or professional, this tutorial will enable you to harness the
power of dynamic programming to solve challenging problems and drive
innovation in your field.
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Prologue: A Shadow in the City In the forgotten alleys of a plague-
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