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Upper bound on fill-in

Theorem (George and Ng, Gilbert and Ng )

If the matrix A is strong Hall, R is an upper bound on the nonzero
pattern of U. More precisely, uij can be nonzero if and only if
rij 6= 0.

Theorem (Gilbert and Ng )

If the matrix A is strong Hall, and assuming a
[k−1]
kk 6= 0 for all k,

the Householder matrix V is an upper bound on the nonzero
pattern of L obtained with partial pivoting. More precisely, lij can
be nonzero if and only if vij 6= 0.



Left-looking LU

 L11
l21 1
L31 l32 L33

 U11 u12 U13

u22 u23
U33

 =

 A11 a12 A13

a21 a22 a23
A31 a32 A33

 ,

• L11u12 = a12: a triangular system, solve for u12

• l21u12 + u22 = a22, solve for pivot entry u22

• L31u12 + l32u22 = a32, solve for l32



Left-looking LU

 L11
l21 1
L31 0 I

 x1
x2
x3

 =

 a12
a22
a32

 .

• u12 = x1

• u22 = x2

• l32 = x3/u22



Left-looking LU












