An Angular Perspective of Leonardo da Vinci’s Vitwian Man:
Utilizing the Phi (@) Function Identity Rule of Natural Symmetry

Joseph Turbeville
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The famous drawing of th¥itruvian Man_wp visually defines the
nature of man’s physical proportions in terms oé theometric
bounds of the square and the circle. This dugkption of man into
the overlaid square and circle may additionallyvite the viewer
with a sense of motion. The projection into theasg with his arms
out-stretched horizontally, touching the sidesh# square, and his
legs together relays to the viewer the fact thatrttan’s arm-span is
equal to his height.

The man’s projection into the circle, whicltasgent to the square
at the baseline, provides the reader with a pairhistorically
significant, numerical mirror image angles adjacent to the vertical
line drawn through the body cent@&g’ and 27°.



Aware of the abundance of writings over thargethat dwell on
the Golden ratio Phif) = (1.618034-) and the bodily proportions
available in this drawing, the author has electedhéention only the
vertical distance from the baseline to the navalidg#d by the
distance from the naval to the top of the headate rapproximately
equal toPhi(¢). The remainder of this paper is a discussiorhef t
angles formed by the arms and legs and their riagetric values
that may be expressed in terms of Phi, as allowedhb Phi(g)
function identity rulée

The first major historically significant numbdiscussed is the
angle extended by the outstretched arms over thé bkethe man in
the circle. Contact is made with the fingertipshaet edge of the circle
and the angle formed i$44 degrees. Applying théhi function
identity ruleto this number we divid&44 by 360 and obtair0.4 parts
of a revolution. The single decimal place tellsthiat the Cosine of
144 degrees can be expressed as a function ofpfPhi §.e.

Cosinel44 = -0.8090 /2

The second historically significant number is timgla 54 degrees
that is extended by the open leg stance of theudMdan man in the
circle.  Applying thePhi function identity rulgo this number(.15
parts of a revolution is obtained. The two deciplaces signify that
the Sine 0b4 degrees can be expressed as a function ofpphi {.e.

Sin&4° = 0.8090 =¢/2.

Note at this point that the half-angles of 1l4hd 54 are
respectively 72and 27, a uniquenumerical mirror imagepair that
we will further examine. As discussed earlier, ehdsustorically
significant numbers are found from time to timeake on other units
of the Imperial system of measure. e.qg.

o The angle 72and its adjacent angle 8have a sum of 183
Historically, number 153 relates to the quantityfisfhes caught in
the net of the disciple Simon Peter in the gosp&8toJohn. The
Cosine of72° = 0.3090- = 1/(2¢).

1 See appendix



Note, the 15% course of the Great Pyramid is at an average heigh
of 4379.85 inch = 365 feet. It is often cited in reference to the
number of days in a year. i.e. 365 d/y.

a The two 27angles and their adjacent®@hgles have a total sum of
216°. The ratio presented by the arms of the Vitruwizem with
the division of the circle into two parts is 14216.

The ratio 144216 = 23 is important here in that Socrates in a
discussion of musical harmony in Platolfie Marriage Allegory
(Republicf comments that thentiman male’” prime number five,
enters harmonic theory as anthmetic mearwithin the perfect fifth

of 2:3 — expanded t0:8.6 to avoid fractions.

Did Leonardo da Vinci select the angular rain3 for placement
of his Vitruvian “human male” in the circle, or wag just an
unavoidable fact that was by nature the only pdssthoice? It is
the author's belief that the angular perspectiveeqanted here,
concerning the use of angles whose trigonometmctions can be
expressed in terms of PW( offers further evidence of nature’s
influence on the great works of man.

Many angular images found in nature satisg/ Phi ¢) function
identity rule, and such angles are found in manynah’s creative
works. These angles may occur, unknown to thetakiecause of
physical restrictions that nature places on thestatsubject. Just
such a limitation is displayed by the angles regfiiior the Vitruvian
man to make four-point contact with his circle, whigis navel is
considered the focus of that circle. The viewer ralp be unaware
that this limitation is possibly a result of a lmgical Phi function
requirement, unless they are told of it.
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Listed below are the major angles and various amgul
combinations from the drawing of the Vitruvian man.

o 1448 =72 +72 Cosine 144= -0.8090 = ¢/2

a 12 Cosine °& 0.3090 = 1/(®)

a 58 =27 +27 Sine 54= 0.8090 = ¢/2

a 27 2'hot a Phip function number

a 8T 8ot a Phip function number

o 144 + 54 =198 Sine 198=-0.3090 = -1/(@)

a 27+ 8I'=108 Cosine 108=-0.3090 = -1/(&)

a 8I’+ 81°'=162 Sine 162= 0.3090 = 1/(®)

a 72+8 =153 153 not a Phi ¢) function number
o  12+27F = 99 99 not a Phi ¢) function number

Note: All odd numbers and sums that are odd numfagrshe Phi
function rule. However, when an odd numbered argjlegewed as a
mirror image pair, the double-angle is seen as an even number and
may possibly obey the Phi function selection rdlee two angles,
81°opposite 81, form amirror image pair that has a sum of 162
This satisfies the Phi function rule just as ddesdngle 27 opposite

27° that form the 5Zbpen leg stance of the Vitruvian man.




Appendix

Trigonometric Phi Function ldentity Rule

1. If (n) is an integer divisible by 9, and (A)360 contains one decimal place,
(ie., .1,.2,.3,.4,.6,.7,.8, S¢luding (.0 & .5), then the Cosine (n)
can be expressed as a function of Phi..e--cosine (n) ().

If (n)+ 360 ends with (.0 or .5), then Cosine (n} %.

2. If (n) is an integer divisible by 9, and (A)360 contains two decimal places
that are an odd multiple of (.05), (.65, .15, .35, .45, .55, .65, .85, .95)
excluding (.25 & .75), then the Sine (n) can be expressaduagtion of Phi.
l.e. sine (n) #¢). If (n)+ 360 ends with (.25 or .75), then Sine (nk-.

3. The numbers (n) that end with a 4 or 6 have a trigctian of + ¢/2.
The numbers (n) that end with a 2 or 8 fzatre. function of+ 1/(2p).
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