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Algorithm: Sparsified QR (spaQR)

o Fast, sparse QR factorization to solve
* Sparse linear systems: Ax = b, A € RN*N
* Sparse linear LS problems:
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o Based on a multifrontal QR factorization
o Matrix reordered using Nested Dissection

Interfaces

ND separators
o Key assumption: Fill-in blocks are low rank
o Sparsification of one interface p:

Elimination tree
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where, [WiDll, ~ WL, = Wl = O(e)

Matrix (Block sparse) Elimination (1=2) — Shift (1=2) — Sparsify; ll= O(¢) — Remove O(¢) blocks
A A A |
Require: Matrix A€ RM*N M > N “ I “ I A I
Require: Tolerance ¢ | ‘. “ r.
forall /[ =L—1,L—2,...0do N

1. Factorize separators at level /
2. Shift rows below diagonal of
eliminated separators
3. Scale, Sparsify interfaces at all
levels I > |
4. Ignore O(e) blocks

end for

Results Conclusions
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