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Lecture 3 

Method of Weighted Residuals 

(MWR) 
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Today 

•! We have so far approximated functions by writing them 

as either 

–! Global polynomials with unknown coefficients 

–! Piecsewise polynomials with unknown coefficients 

 and finding the coefficients by equating the function 

and expansion at a set of interpolation (collocation) 

points 

•! Now we will look at the Method of Weighted Residuals, 

whereby we will find the coefficients by minimizing the 

error over the (global) interval 
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Least Squares Broken Line Approximation 

(not an interpolation) 
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MWR more generally 

Eq. 3-1 

Eq. 3-2 

Eq. 3-3 
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Special Cases 

Boris Grigorievich Galerkin !

B 1871 Belarus"

D 1945 USSR!

Eq. 3-4 

Eq. 3-5 
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Aside: Dirac “delta function” 

•! Important in numerical analysis 

•! Read Chapter 5 of Bracewell 

•! Generalized function (distribution) 

•! Only integral properties are important (not details of shape) 

•! Consider as limiting case of a sequences of functions (non-unique) with:  

Eq. 3-6 
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•! Another possible sequence 

Paul Adrien Maurice Dirac!

B 1902 England!

D 1984 USA!
I was taught at school never 

to start a sentence without 

knowing the end of it !
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•! Key properties: 

•! Related Heaviside function: 

Eq. 3-6 

Eq. 3-7 
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Eq. 3-8 

Eq. 3-9 

Eq. 3-10 
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…back to MWR 

•! Example 1 – Broken Line 

Ae232a. © Tim Colonius 

18 

•! Example 2 

} 

Nkjm!
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•! Will usually have simple enough basis and trial functions so that N 

can be computed analytically.   

•! Discrete convolution-like sum 

•! Requires n2 operations 

•! If ! known, n nonlinear equations to solve for "#
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Summary 

•! Interpolation and least-squared function approximation 

are special cases of a general projection procedure 

called MWR 

•! We have not proved that anything about how Pnf(x) 

converges to f(x) in general (nor can much be proved 

without some specifics of test and trial functions). 

•! Projections of quadratic nonlinearity leads to a 

convolution-type sum 


