ESS 524 Class #5

Highlights from last Wednesday — Shashank
Today’s highlights report on Wednesday — Surabhi
* Highlights reporters — please send me your report by email.
 Great Week 1 journals.

e HW #1 on Matlab (or python or java) Good work!

« HW #2 on Matlab (Finite Difference code) due Wednesday

Today

* Project updates

e Discussion points about reading materials?

* Interpolation fns; Weighting fns; Integration by Parts
* Finite Element Method (FEM)

Next Week
* Finite Volume Method (FVM)



Caulfield Prepares for Grad School

FRAZZ BY JEF MALLETT

CAULFIELD, CAN YOU TELL ME \&& [/ IFIDO, I'LL BE DOING
THE ANSWER TO QUESTION #8727 [ JR® L  you A DISSERVICE.

WHEN YOU JUST ASK FOR ANSWERS,
AND YOU GET YOUR ANSWERS, THEN YOU
BYPASS THE SEARCH FOR PATTERNS. AND
PATTERNS ARE WHERE YOU FIND THE
ANSWERS, AND THE SEARCH IS WHERE
YOU DO THE LEARNING. /

YEAH, THAT SOUNDS LIKE
ASKING FOR ANOTHER ANSWER ,
BUT 1T COULD ALSO SOUND
LIKE SHE ALREADY PICKED
UP ON A PATTERN.
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Homework #2 Analytical Solution



HW #2

- FDM - Handling the second derivative (diffusion term)
- Expand with Product Rule, or not?



HW #2

- FDM — Evaluate the slope at midpoints, so that all first
derivatives are taken over span Ax rather than 2Ax



HW #2

- FDM - Handling the second derivative (diffusion term)
- Evaluate first derivatives at midpoints



HW #2

- FDM - Handling the second derivative (diffusion term)
- Evaluate first derivatives at midpoints



Product Rule and Integration by Parts

Integrate (2) from a to b to get (1)



Figure 2.1 Flux balance over a control volume.



Which equation to solve?
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Finite Differences with uniform k, non-uniform source S(x)
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Finite Differences equation matrix
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Finite Differences vs Finite elements
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Finite Differences vs Finite elements
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Variational Method (in 1-D)
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Weighted Residuals in FEM
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Weighted Residuals
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