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Chebyshev-Galerkin spectral methods were introduced by 
Lanczos in the late 50s and further developed by Ortiz and 
Orszag in the late 60s and early 70s. These methods are 
still widely used today for the high-accuracy solution of 
many ordinary and partial differential equations in fields 
spanning fluid dynamics, quantum mechanics, weather 
prediction, and more. Recently, Olver and Townsend have 
suggested a Petrov-Galerkin approach (which they call the 

"ultraspherical spectral method") that is similar in nature, but results in 
"almost-banded" linear systems which can be solved with linear complexity. 
In this seminar I will outline the ultraspherical method of Olver and Townsend 
before describing some of my own recent work on this area, namely 
ultraspherical spectral methods for integro-differential equations with 
convolution-type kernels and fractional differential equations of rational 
order. Email: nickhale@sun.ac.za 
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You can connect to all CoE-MaSS weekly seminar 
series remotely using Vidyo.  

1. Click on this link to connect to the CoE-MaSS 
Seminar Room  

2. Type in your display name (e.g. UKZN-NameSurname)  

3. Click Go.  
 
If you have trouble connecting, please phone the 
Technical Support Officer on duty in-venue between 
10h00-10h25 on +27(0)11 717 7069. This phone will 
not be answered once the seminar has started. 
 
 

 
Important videoconferencing netiquette:  
Please mute your microphone so that there is no 
feedback from your side into the virtual room. During 
the Q&A slot you can then unmute your microphone 
if you have a question to ask the speaker. Thank you. 
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