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2.1. Hierarchical matrix formats

to the H–matrix format. However, the nestedness condition makes the implementation of
algebraic operations significantly more involved than for other H–matrix formats.

Hierarchically off-diagonal low-rank (HODLR) matrices form the simplest class of hierar-
chical matrices [67], with low-rank off-diagonal blocks at multiple levels. In the HODLR
matrix structure only the diagonal blocks are further subdivided into low-rank and full-
rank blocks, whereas for general H–matrices the off-diagonal blocks are decomposed as
well. Thus, the HODLR format yields a much simpler representation and is often used
because of its simplicity compared to general H–matrices.

Hierarchically semiseparable (HSS) matrices, proposed in [32, 33], are a class of HODLR
matrices that allow a hierarchical representation based on a recursive row and column
partitioning. Unlike for HODLR matrices, where the off-diagonal blocks are stored
independently, HSS matrices have the off-diagonal blocks with hierarchically nested
structure. This also implies that HSS matrices form a subset of H2–matrices.

In Figure 2.1 we show the relations between the mentioned hierarchical matrix structures.
Although subsequent chapters do not involve computations with H2 and HSS matrices,
because of their close relation with HODLR matrices, they are introduced for completeness.
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Figure 2.1 – An Euler diagram of different matrix structures, given that admissible blocks have
ranks bounded by k.
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