ChE 310				In-Class Exercise 7			September 17, 2019

7_1	Problems with full interpolation. 
When we have large datasets, it is impractical and inaccurate to use full polynomial interpolation. Further, there are certain types of functions for which full polynomial interpolation cannot reliably approximate all features. We here study one example, Runge’s function.
In this exercise, the file ic7.mat contains two sets of variables: x_big and y_big contain data that we can think of as representing a smooth function, while the x and y variables contain data that are sampled from the larger set. (You can think of these as, for example, values that would be tabulated in a database such as a steam table, or other such discrete data points).
What happens when we plot the full interpolating polynomial?

7_2	Piecewise polynomial interpolation
Problems with overfitting data can be rectified by performing interpolation in a piecewise fashion, using localized segments of data rather than entire data sets.

7_3	Spline interpolation
Even better than piecewise polynomial interpolation is spline interpolation, which uses linear algebra to plot polynomial segments that are more continuous with one another (considering first, second, …, derivatives). We’ll touch more on the math behind splines later on in the course, but for now we’ll use them to show how data interpolation can be made considerably smoother.
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7_4	2D interpolation
We collect the following temperature data (°C) on a two-dimensional heated plate:
	
	
	
	
	

	
	27
	30
	39
	55

	
	35
	38
	49
	70

	
	48
	54
	64
	85

	
	70
	80
	90
	100



Plot the plate temperatures. Can we predict the plate temperature at (x = 3.7, y = 4.2)?

