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A QUADRILATERAL-FREE ARRANGEMENT OF
SIXTEEN LINES1

G.  J.  SIMMONS

« lines in general position in the real projective plane determine
(n2—n+2)j2 convex polygons. It has been observed ([1], [2]) that for
almost all arrangements of «^3 lines that one or more of these polygons
must be quadrilaterals. In fact, only three arrangements, one each for
n=3, 6 and 10, have been reported in which there are no quadrilaterals.
Because of this, Branko Grünbaum has recently conjectured [3] that for
all «7^3, 6 or 10 at least one quadrilateral will be formed by every possible
arrangement of « lines in the projective plane.

The figure shows that this conjecture is not true by displaying an

Figure 1
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arrangement of fifteen lines which when taken with the line at infinity (any
finite line of the plane such that all of the closed polygons in the figure
are on the same side of it is equivalent to the line at infinity for this
construction) forms 80 triangles, no quadrilaterals, 11 pentagons, 25
hexagons and 5 heptagons.

The question of whether there exists other quadrilateral-free arrange-
ments of « lines in the real projective plane remains open.
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