Ouw)‘w Aumoh(nuww/s

Cwmmrwj Cram Lot b

Dol dhe 94 ssluy

[
O fu/subd

(’7 (W u/.t“b\ v\(_i/y'{l%xab

[




. . - -]
More Properties of the Condition Number C«no‘zf/l) = ///“'1 U NA //7,
o What is cond(A1)?

conth (A7 )= 471 A7) 1= cond (4

o What is the condition number of applying the matrix-vector multiplication
Ax=b? (l.e. now x is the input and b is the output) gyT?ur
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Matrices with Great Conditioning (Part 1)

o Give an example of a matrix that is very well-conditioned.
(I.e. has a condition-number that's good for computation.)
What is the best possible condition number of a matrix?
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Matrices with Great Conditioning (Part 2)
o What is th m condition number of an orthogonal matrix A?
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In-class activity: Matrix Conditioning



EUThe ‘Undo’ Button for Linear Operations:



Solving Systems

o Want methods/algorithms to solve linear systems. Starting small, a kind
of system that's easy to solve has a ... matrix.
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Triangular matrices L qh&/\,\o\il«
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Demo: Coding back-substitution
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More General Matrices

o What about non-triangular matrices?

6 ond §>Jm e “yn: "'O'{fm’\



Gaussian Elimination

Demo: Vanilla Gaussian Elimination

o What do we get by doing Gaussian Elimination?

Qow Eclidor Torm

o How is that different from being upper triangular?
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o What if we do not just eliminate downward but also upward?
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Elimination Matrices

o What does this matrix do?
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About Elimination Matrices

o Are elimination matrices invertible?
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More on Elimination Matrices

Demo: Elimination matrices |
o ldea: With enough elimination matrices, we should be able to get a matrix
into row echelon form.

o So what do we get from many combined elimination matrices like that?
Demo: Elimination Matrices Il R
Producls of el nehov

Mo ¢ Lt\o(l’v\'l("n
s L
M;)\_) m?'(
/M /\ olt- oUu]W(kL Nep Lo
—_ -~ = [
O

] , !
E’/wv\ walmc e dhe how S ot 1V e

v O‘QVM‘"
Mo M A=W >
2z ) e wbpled Lt el




/V\ﬁ)/nzmi/éc“ l /M;'

o~

M, M A=m;"




Summary on Elimination Matrices

e El.matrices with off-diagonal entries in a single column just “merge”
when multiplied by one another.

e El.matrices with off-diagonal entries in different columns merge when
we multiply (left-column) * (right-column) but not the other way

around.

e Inverse: Flip sign below diagonal



LU Factorization

o Can build a factorization from elimination matrices. How?
o Does this help solve Ax = b?



Demo: LU factorization



In-class activity: LU Factorization



LU: Failure Cases?

o Is LU/Gaussian Elimination bulletproof?

o What can be done to get something like an LU factorization?



