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Interpolation

Illustration of the 
interpolation problem: 
estimate the value of a 
function in-between data 
points.



Interpolation
 In linear interpolation, the estimated point is 

assumed to lie on the line joining the nearest 
points to the left and right.

 Given x-data points in ascending order (xi < 
xi+1) and x being a point such that xi < x < xi+1, 
the linear interpolation at x is
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 Python code:



Cubic Spline Interpolation in 
Python

 Use SciPy’s function, CubicSpline.

8



Lagrange Polynomial Interpolation in 
Python using Lagrange Function from 
Scipy
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Newton’s Polynomial 
Interpolation in Python
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Root Finding

 The root or zero of a function, f(x): xr 
such that f(xr) = 0.

 For some functions, it is clear finding the root of 
a function.
f(x) = x2 – 9  the roots are 3 and -3

 For some functions, determining an analytic or 
exact solution for the roots of functions can be 
difficult.  f(x) = cos(x) – x



Root Finding
 Error: a deviation from an expected or 

computed value.
 Tolerance: the level of error that is 

acceptable for an engineering application.

 “Computer program has converged to a 
solution when it has found a solution with an 
error smaller than the tolerance.”

 For computing roots, we want an xr such that 
f(xr) is very close to zero.



Root Finding

 Newton’s Method starts with a 
guess and repeatedly improves it.

 The update formula is:
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 Python Code
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