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Mario Livio [4] wrote that "The history of art shows that in the long search for an elusive
canon or “perfect” proportion, one that would somehow automatically confer aesthetically
pleasing qualities on all works of art, the Golden Ratio has proven to be the most enduring".
This Golden Ratio is defined as follows.

Consider a segment AB and a point C on this segment, as in Figure 1.

Figure 1: Harmonious divide of a segment

Denote a = AC and b = CB. Then the division of the segment is made according to the
Golden Ratio if
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It is easily shown that this ratio is equal to 1+
√
5

2 , and is denoted by the Greek letter φ.
Traditionally, the ancien Greeks are credited for this choice. Koshy [5] writes that the letter φ
has been chosen in honor of the sculptor Phidias by the American Mathematician Mark Barr.
In Chapters 20-21, Koshy mentions other reasons for the choice of this Greek letter. He refers
to Coxeter for an explanation why this number has been also denoted by the Greek letter τ ,
the first letter of the Greek word τoµη (section).

Actually, there are occurrences of the Golden Ratio in more ancient sources. It appears in the
Bible, and recently, ancient jewelry and objects related to observation of planets have been



discovered in chalcolithic archeological sites near Varna, Bulgaria. Activities around the
Golden Section may be developed for every age of students. For each category of students,
technology may be used. Among them:

1. The geometry of plane configurations, leading to the study of specific buildings. We
will show the Golden Ration appearing in an Italian octagonal Middle Ages castle and
in a 19th century synagogue in Budapest, Hungary. The experiments have been made
using GeoGebra∗, a free downloadable Dynamical Geometry System (DGS). This is a
good opportunity to apply a specific feature of GeoGebra for augmented reality.

2. The Golden Ratio appears also when studying the graphs of trigonometric functions
and their tangents; see Figure 2. This can be studied using a CAS.

Figure 2: Tangents to the graphs of trigonometric functions

3. The determination of the center of mass of earrings made when cutting off a disk form
another disk, in a certain configuration. In this case, double integrals have to be com-
puted. A Computer Algebra System has been used.

4. In music, a non-geometric setting, specific accords are determined by frequency ratios
equal to specific ratio of Fibonacci numbers. This can be checked using a CAS. Of
course of full experiment would requires other kinds of technology, available in an
acoustic lab.

5. Geometry and acoustics may be connected with a study of the shapes of various instru-
ments. This study may be performed using a DGS.

6. The needed computations for the traditional Hebrew calendar, which is lunar-solar† are
based on the so-called Meton formula. This formula reads: 12 · 12 + 7 · 13 = 235.
Actually, the number of days in 235 lunations is equal to the number of days in 19
tropical years. In order for the High Holidays to be in phase with the seasons, the
Hebrew calendar is organized in cycles of 19 years, where 12 years are regular (12
months each) and 7 of them are 13-month years. This also leads to the appearance
of the Golden Ratio in a non-geometric setting. It must be noted that, as the interval
between two consecutive new moons is not an integer, neither is the number of days in
a tropical year, Meton formula is not enough for establishing a calendar. Historically,
these computations have been made by hand, but technology makes them easier.

∗https://www.geogebra.org/
†Unlike the Gregorian calendar, which is purely solar, and unlike the Muslim calendar, which is purely lunar.

https://www.geogebra.org/


For some of these examples, we will present technology based activities which have been
proposed to students of various ages, some of them undergraduates, but the last one with K5
students.
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