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Notes on Creating a Polynomial with Matrix Operations 
 
We talked in class about how to find the coefficients of a polynomial when given a sufficient number of 
points. If we are provided with enough points, we are able to create systems of equations and solve these 
equations using matrix operations (matrix multiplication and matrix inverses). Below is a set of steps to 
guide you through the process. 
 

1. Identify the degree of the polynomial you are able to fit to the data. 
• In general if we want a unique 1st degree polynomial we need at least 2 points. If we want a 

unique 2nd degree polynomial, we need at least 3 points to fit a curve. There are exceptions 
to this general guideline. 

2. Write the general form of the polynomial. 
• 2nd order 𝑎𝑥! + 𝑏𝑥 + 𝑐 = 𝑦 
• 3rd order 𝑎𝑥! + 𝑏𝑥! + 𝑐𝑥 + 𝑑 = 𝑦 
• nth order 𝑎𝑥!  𝑏𝑥!!! + 𝑐𝑥!!! +⋯+ 𝛽𝑥! + 𝛾𝑥 + 𝛿 = 𝑦 

3. Substitute into the polynomial values of x and y to create a system of equations. 
• Note: If you have n points, you need n equations. 

4. If necessary, simplify each polynomial expression. 
5. Translate the system of equations into a system of matrix operations. 

• [A][B] = [C] 
6. Perform matrix arithmetic to solve the matrix equation. 

• Be aware of the differences between left-multiplying and right-multiplying with matrices. 
7. Write the solution of matrix equation using fractions rather than decimals 

• For TI-83 & TI-84 Calculators, select MATH and then FRAC to convert your solutions. 
8. Write the polynomial equation to include the coefficients found. 

• 𝑦 = !
!
𝑥! − 35𝑥! + 216 !

!
𝑥 + 400,000 

9. Check the given points in the polynomial to ensure the curve passes through each point. 
10. Conclude with your answer 

• "The polynomial that contains…" 


