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An example of constructive defining:

From a GOLDEN
RECTANGLE to GOLDEN
QUADRILATERALS
and Beyond
Part 2
This article continues the investigation started by the author in the March

MICHAEL DE VILLIERS

2017 issue of At Right Angles, available at: http://teachersofindia.org/en/
ebook/golden-rectangle-golden-quadrilaterals-and-beyond-1 The focus
of the paper is on constructively defining various golden quadrilaterals
analogously to the famous golden rectangle so that they exhibit some
aspects of the golden ratio phi. Constructive defining refers to the defining
of new objects by modifying or extending known definitions or properties
of existing objects. In the first part of the paper in De Villiers (2017),
different possible definitions were proposed for the golden rectangle, golden
rhombus and golden parallelogram, and they were compared in terms of
their properties as well as ‘visual appeal’.
In this part of the paper, we shall first look at possible definitions for a
golden isosceles trapezium as well as a golden kite, and later, at a possible
definition for a golden hexagon.

Constructively Defining a ‘Golden Isosceles Trapezium’
How can we constructively define a ‘golden’ isosceles
trapezium? Again, there are several possible options. It
seems natural though, to first consider constructing a golden
isosceles trapezium ABCD in two different ways from a
golden parallelogram (ABXD in the 1st case, and AXCD in

Keywords: Golden ratio, golden isosceles trapezium, golden kite, golden
hexagon, golden triangle, golden rectangle, golden parallelogram,
golden rhombus, constructive defining
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Keep in mind that phi is defined as the solution to the quadratic equation phi2 – phi – 1 = 0. From
this, it follows that phi = (phi + 1)/phi, phi = 1/(phi -1), phi/(phi +1) = phi + 1, or phi2 = phi + 1.
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ratio phi to the ‘symmetrical’ diagonal
of the dart. It is left to the reader to
espectively be bisected by

Constructively Defining Other
‘Golden Quadrilaterals’
This investigation has already become longer than
I’d initially anticipated, and it is time to finish it
off before I start boring the reader. Moreover, my
main objective of showing constructive defining
in action has hopefully been achieved by now.

equi-angled, cyclic hexagon that all the pairs of
adjacent sides as shown in Figure 19 are in the
golden ratio; i.e., a ‘golden (cyclic) hexagon’. It
is left to the reader to verify that if FA/AB = phi,
then AL/LM = phi7, etc. In other words, the main
diagonals divide each other into the golden ratio.
The observant reader would also note that ABEF,
ABCD and CDEF, are all three golden trapezia
of the type constructed and defined in the first
case in Figure 8. Moreover, ALNF, ABCF, etc.,
are golden trapezia of the second type constructed
and defined in Figure 8.

However, I’d like to point out that there are
several other types of quadrilaterals for which
one can similarly explore ways to define ‘golden
quadrilaterals’, e.g., cyclic quadrilaterals,
circumscribed quadrilaterals, trapeziums5,
bi-centric quadrilaterals,
orthodiagonal
rals, circumscribed
quadrilaterals,
trapeziums5, bi-centric quadrilaterals,
quadrilaterals, equidiagonal quadrilaterals, etc.
onal quadrilaterals, equidiagonal quadrilaterals, etc.

Figure 21: Cutting off two rhombi and a golden trapezium
Figure 21. Cutting off two rhombi and a golden
trapezium

By cutting off two rhombi and a golden isosceles trapezium as shown in Figure 21, w
Figure 20: A golden hexagon with adjacent sides in golden ratio
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encapsulates at an elementary level some of the main research methodologies used
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research mathematicians. In that sense, this investigation has hopefully also contributed

ated), for example, constructively defines two different, interesting types of golden

investigation has hopefully also contributed a
compared in terms of the number of properties,
little bit to demystifying where definitions come
ease of construction or of proof, and, in this
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