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Ordering methods

• find P to minimized |L|, where PAPT = LLT

• NP-hard problem

• minimum degree methods

• nested dissection methods



Minimum degree

• G [k]: the graph after nodes 1 to k eliminated

• Ai : the adjacency of node i in G [k]

• Lj : the nonzero pattern of L(:,j)

• G[k]: the quotient graph: a collection of cliques

• Ek : clique created when node k eliminated



Minimum degree



• In the quotient graph, the nonzero pattern of row/column i is:Ai ∪
⋃
e∈Ei

Le

 \ {i}
• key ideas:

• element absorption
• indistinguishable nodes
• mass elimination
• approximate degree



Minimum degree

• exact degree:

di =

∣∣∣∣∣∣
Ai ∪

⋃
e∈Ei
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 \ {i}
∣∣∣∣∣∣

• cheap bound:

di < |Ai |+
∑
e∈Ei

|Le |

• better bound:

di < |Ai |+ |Lk \ {i}|+
∑

e∈Ei\{k}

|Le \ Lk |



Minimum degree



Maximum matching

• permutation PA to find a zero-free diagonal

• model as a bipartite graph

• algorithm based on finding alternating augmenting paths



Maximum matching



Maximum matching






