
Matrix Chain Multiplication 

The matrix chain multiplication problem aims to find the optimal order of matrix 

multiplication that minimizes the total number of scalar multiplications required. 

Example: 

Let's consider a sequence of matrices with dimensions: 

Matrix A1:   has dimensions 10×20 

Matrix A2:   has dimensions 20×30 

Matrix A3:   has dimensions 30×40 

The total number of scalar multiplications can vary significantly depending on 

the order in which we choose to multiply these matrices. 
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Example: 

A1=2*3 

A2=3*4 

A3=4*5 

A4=5*6 

A5=6*7 

 

Application: 

Algorithm Design and Optimization: 

Matrix chain multiplication is a fundamental problem in algorithm design and 

optimization. Understanding efficient ways to multiply matrices is crucial in 

various applications where matrix operations are central, such as machine 

learning, computer graphics, physics simulations, and more. Optimizing matrix 

multiplication can significantly speed up algorithms in these domains. 

Dynamic Programming: 

The matrix chain multiplication problem is often used as an illustrative example 

for dynamic programming. The problem can be efficiently solved using dynamic 

programming techniques, making it a valuable case study for students and 

practitioners learning and implementing dynamic programming algorithms. 

Compiler Optimization: 

Compilers often use matrix chain multiplication optimization to generate 

efficient code for matrix operations, especially in numerical and scientific 

computing. Optimizing matrix multiplication can enhance the performance of 

programs that involve linear algebra operations. 

Robotics and Control Systems: 

Applications in robotics and control systems often require complex calculations 

involving matrices. Optimizing matrix multiplication can improve the efficiency 

of control algorithms, path planning, kinematics, and other robotics-related 

computations. 



Graphics and Computer Vision: 

In computer graphics and computer vision, operations involving 

transformations, projections, and filtering are often formulated using matrix 

operations. Optimizing matrix multiplication can accelerate rendering, image 

processing, and other graphics-related tasks. 

 

 

 

 

 

 


