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LU on Blocks: The Schur Complement

N——

Given a linear system AR
A Blbi] ~CA™, ) ‘
C D|b |'C" ® d

can we do ‘block Gaussian elimination’ to get a block triangular matrix?

-A)A=-T
n L
Sc(fww —) [g O?CA“"G / bb’ ,g
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LU: Special cases
PA =i

What happens if we feed a non-invertible matrix to LU?

- hol .
pA ‘L”M "h‘,,ﬂ!:(,m
&A/ﬁj OF Ones my T )
What happens if we feed LU an m X n non-square matrices? m Xl b X
4

Al ~ A Square 7

(] [] Mgy n‘)(h
ok ol Shot 4.{4?

hﬂ)'\ MK:.\ NnXn m <v\

L
A hedu(eq “ LU\ "(.(,OV\DMKJ Q,V\ 82



Round-off Error in LU without Pivoting

. . e 1
Consider factorization of [ } where € < €mach:

11
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Round-off Error in LU with Pivoting

Permuting the rows of A in partial pivoting gives PA = L

11
1

|
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Changing matrices

Seen: LU cheap to re-solve if RHS changes. (Able to keep the expensive
bit, the LU factorization) What if the matrix changes?

A TIPA-Lu

A
saly A= b — hou?

.

7 ) N\
AATUYT = b= (et

—_—

1

/%Www“ﬂﬂ"‘m”"‘w oty
A (A‘l’ ssr) A -

AT R VTAT

1+ VA R

e o

Demo: Sherman-Morrison [cleared]
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In-Class Activity: LU

In-class activity: LU and Cost
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