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Abstract

The minimum rank of a simple graph G is defined to be the smallest possible rank over all
symmetric real matrices whose ijth entry (for ¢ # j) is nonzero whenever {7, j} is an edge in G
and is zero otherwise. Minimum rank is a difficult parameter to compute. However, there are now
a number of known reduction techniques and bounds that can be programmed on a computer; we
have developed a program using the open-source mathematics software Sage to implement several
techniques. We have also established several additional strategies for computation of minimum
rank. These techniques have been used to determine the minimum ranks of all graphs of order 7.
This table contains a list of minimum ranks for all graphs of order at most 7.

Keywords. minimum rank, maximum nullity, zero forcing number, Sage program, mathematical
software, symmetric matrix, rank, matrix, tree, planar graph, graph.
AMS subject classifications. 05C50, 15A03

In this report, we list various information about all graphs with at most 7 vertices. We also list
optimal matrices for selected graphs.

In the following table, we have abbreviated the column headings for convenient presentation. The
column headings are

# The Atlas of Graphs number of a graph G
|G| The order of the graph
Size The number of edges in the graph

mr(G) The minimum rank of the graph. If the minimum rank was found by hand, then the number
is italicized.

LB The maximum lower bound found by the program

UB The minimum upper bound found by the program

Con. “T” if the graph is connected, “F” otherwise

ZFS LB The lower bound obtained from the minimal zero forcing set size.

Diam LB The lower bound obtained from the diameter of the graph
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CC UB The upper bound obtained from the clique cover number of the graph
NP UB The upper bound obtained from the graph being nonplanar (only listed for nonplanar graphs)

NOP UB The upper bound obtained from the graph not being outer planar (only listed for graphs
that are not outer planar)

Path UB The upper bound obtained from the graph not being a path (only listed for graphs that
are not paths)

IS “T” if the graph contains an induced forbidden subgraph for minimum rank 2, “F” otherwise. If
“T”, then the graph has minimum rank at least 3; if “F”, then the graph has minimum rank at
most 2.

CV “T” if the graph has a cut vertex, “F” otherwise

Tree “T” if the graph is a tree, “F” otherwise
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