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Physical and nonphysical zero modes
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How to get the number of physical zero modes:
- Look at the weak statement and Lm operator
- See how many solutions should generate Lm(solution)
= 0. -> number of physical zero modes
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If a given element has the correct number of zero modes -> great!

BUT sometimes if we are too aggressive with reduced order integration,
unfortunately, we introduce ADDITIONAL (nonphysical) zero modes

Last time
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How should we use this in practice:
1. Calculate the number of physical zeros that we should
have (1, 1, 3) in examples above.
2. For the reduced integrated stiffness calculate
numerical number of zeros:
- Size of the matrix n
- Rank(K): Matlab, ....
numberofZeros(K) = n - rank(K)

This number should be equal to physical number
of zeros. If greater, we have reduced the number

of quadrature points too much.

More on this in Hughes book (in the course references)
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