
Revision
• Create an array, x, starting at 25 decrementing by 7 

until -100

• Create a matrix A with 3 columns, the first 
column is x, the second column is x+5,the third is 
x2

• Plot A using the function imagesc

• Find all the elements in A that are less than 0

• Set the elements of A less than 0 to NaN

• Open a new figure and replot A

• Add a color bar to A
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Interpolation and 
Extrapolation
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Interpolate. From inter meaning between 
and pole, the points or nodes.  Any means of 
calculating a new point between two or 
more existing data points is interpolation.

Extrapolation is the process of 
constructing new data points outside a 
discrete set of known data points. It is similar 
to the process of interpolation, but the 
results of extrapolations are often less 
meaningful, and are subject to greater 
uncertainty.
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Local interpolation Using just the M 
nearest neighbors. May not have continuous 
first or higher order derivatives.

The number M of points used in an 
interpolation scheme, minus 1, is called the 
order of the interpolation. Higher order 
does not necessarily mean higher accuracy.
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Functional forms used 
for interpolation

• Linear

• Polynomials

• Spline

• Rational functions (quotients of polynomials)

• Trigonometric functions (fourier methods)

• Non-parametric:

• Neural Networks

• Support Vector Machines

• Gaussian Process Models

• Decision Trees

• Random Forests
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Searching an 
Ordered Table
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Linear Interpolation
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Spline Interpolation

10

Wednesday, September 12, 12



Example

% Generate a dataset
x = -4:4;
y = [0 .15 1.12 2.36 2.36 1.46 .49 .06 0];
plot(x,y,'o')
hold on
 
%--------------------------------------------------------------------------
% Cubic spline interpolation
cs = spline(x,[0 y 0]);
xx = linspace(-4,4,101);
plot(xx,ppval(cs,xx),'-');
 
%--------------------------------------------------------------------------
 
hold off
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Example

% Generate a dataset
x = -4:4;
y = [0 .15 1.12 2.36 2.36 1.46 .49 .06 0];
plot(x,y,'o')
hold on
 
%--------------------------------------------------------------------------
% Cubic spline interpolation
cs = spline(x,[0 y 0]);
xx = linspace(-4,4,101);
plot(xx,ppval(cs,xx),'-');
 
%--------------------------------------------------------------------------
 
hold off

In the Figure window click on tools “basic fitting”
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Rationals

A rational is the 
quotient of two 
numbers

y =
pix

n+1− i

i=1

n+1

∑

xm + qix
m−1

i=1

m

∑
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Rationals

A rational is the 
quotient of two 
numbers

y =
pix

n+1− i

i=1

n+1

∑

xm + qix
m−1

i=1

m

∑

Open the Help Browser and in “Search Results” type
“Fitting Data” and go through all the examples given.

12

Wednesday, September 12, 12



Interpolation in 
Multiple Dimensions
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Interpolation in 
Multiple Dimensions
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Interpolation of Scattered 
Data in Multiple-Dimensions

• Radial Basis Functions

• Krigging
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