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ABSTRACT  

Vandermonde matrix (VDM) research has covered a wide range of topics, including 

polynomial interpolation, numerical analysis, signal processing, and many others. 

Vandermonde matrices are a fundamental concept in applied mathematics, natural science, 

and engineering. The VDM’s inverse form is one of its most important features. Methods 

for inverting VDM involved multiplying two matrices, such as a product of triangular 

matrices, computing the determinant and cofactor matrices, and elementary row operations 

to determine the elements of the inverse of VDM. These techniques, however, have a high 

computational cost. As a result, this project investigates another approach known as the 

Synthetic Division method. In this study, the objective is to develop the algorithm of the 

inverse of VDM by Synthetic Division method in Python programming language. 

Furthermore, is to analyze the effectiveness and time computation by Synthetic Division 

method and function numpy.linalg.inv() in the Python NumPy module for the computation 

of the inverse of VDM and last is to demonstrate the application of the inverse of VDM. 

To compute the elements of the inverse of VDM, the method uses arithmetic operations, 

multiplications, and additions. To conduct the investigation, the Synthetic Division formula 

is applied to VDM of sizes 2 2 and 3 3 in order to understand the pattern of the results. 

The investigation continues with the development of a Synthetic Division algorithm in 

Python programming for matrices of up to size 11. Furthermore, the time computation of 

computing the inverse of VDM is compared between Synthetic Division and function 

numpy.linalg.inv() in the Python NumPy module. The NumPy function works well for all 

matrices, except for the size 9. On the other hand, the Python Synthetic Division algorithm 

appears to be consistent in terms of time computation regardless of matrix size. As a result, 

the Synthetic Division method is an efficient way of calculating the inverse of VDM. 

Finally, one application of the inverse of VDM in polynomial interpolation was 

demonstrated in this project. The Python code is currently being used to generate the 

inverse of VDM for n = 11. Hence, the Synthetic Division algorithm developed in Python 

will be generalised in the future for n-dimensional matrices.    
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