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Art and Symmetry: one the ipression of human feeling, the other the expression of human
rationality, how can they be related?

Many musical compositions show Smmetry in their structure, In many musical forms g
theme (shor melody) is repeated Many imes, often with smal ¢ hanges, throughout the piece,
When the theme is repeated it may simply start later than the original {4 slide of translation)
or it may be played backw ards (a Mlip or refle tion), or played upside-down (another Iype of
reflection), The theme may be stretched so that it poes Iwice asz \hmly or shrunk so that i
EOCE 1WICe ax fasi
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Ihe connection between art and Symmetry becomes even more evident in the field of poctry
The human acsthetic is strongly rooled i pattern and repetition; we seek symmetry in fomm
1 most ants, as well ag in science

The artist or poet seeks a similar symmetey in m iny ways; the metre of Poelry is & subile
counting, and the words chosen are b concise reflection of the Cypnence of the ot He
secks to give his Pom a conlained, elegant form, with verses and slanzas showing the inner
symimelry of |1:.~-.|:-F.r

Ihe mathematics w ¢ choose 1o hate in & hool is not the mathematics whis h, being a part of
our soul, we will always love. As Leibniz said, "Music is the pleasure the human sl
FApEnendes from counting without being aware that it is counting.” It is true of all ans, for
symmetry and pattern are the m il festations of mathe malics

E=MC?
"v.jnJrl-.HJ-l-.p

Whal was our Irast, we frust nod.
What was out Taith, we douby:

Whether we must or not
We may debate about

Ihe soul, perhaps, is a Busl of gas
And wrong is a form of right-

But we know that Encrgy equals Mass
By the Square of the Speed of Ligh
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Come, linle 1ad; come, litle lass,
Your docile creed recite
We know that Energy equals Mass
By the Square of the Speed of | ight.”

Another important, although apparently pestricted arca of the (heory of symmetry is the field
of the theory of symmelry and omamental art

[here are also examples of direct cooperation betwesn artists and scientists.

The fundamental role of symmelry W the art is not exhausted by its connection with
omament of geometric abstraction Ant historians often used symmetry 1o characterize the
formal qualitics of a work of art, Jdistinguishing symmetry a3 a basic principle of all artistic
rules - the canons, laws of composition, criteria of well-balanced form...

As the most significant property ol harmony and regularity, symmelry is one of the main
organizationh | principles in every art; painting, ¢ glpture, architecurs, musi¢, dance, poeiry..
Even in the most eXIFeIie modem art - conceptualism of minimalism, it lays in their

intellectual 'I'*.l.-..'n\rmul.\i

A motif can have 1S own symmetry beyond that of the overall design in the example below,
although the overall pattem exhibits Rolation symmeley, the molil
jtsell has a design with Rellection 8} mmetnsy

Symmetrical operations fainly add some elegance 10 an otherwise drab design. You can
quite casily, however, have o much of a good thing. The following design, for example, I8

somcthing that | would considet boning

T L

[ oo many repals of the prunary simple design bores us What constitules *1o0 many  of L0

fow” repeats \s a matter of tasle and personal opinicn 11 also has to do with the complexily of
the simple design, 0f motif. Furthermore, it might be affected by the symmelry operation:

(] it pai
===t
oot 1 0 et W o ;
The above exampie is similar 1o the boring example with o0 many repeats. however sinee

the symmetrical operation is a Glide Rotation instead of a franslation, it i considerably

T 1 .1 ]

I M — “'iu.
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Come, little lad; come, Linle lass,
Your docile creed recite
We know that Encrgy equals Mass
iy the Squaie of the Speed of Light”

Another important, although apparently restne ted area of the theory of symmelry is the field
of the theory of symmetry and ormamental arl

[here are also examples of direct cooperalion between antists and scientists,

The fundamental role of symmelry in the art Is not exhausted by its connection with
omament or geometric abstraction. An historians often used symmetry 10 characterize the
formal qualities of a work of ar, distinguishing symmelry as a basic principle of all artistic
rules - the canons, laws ol compaosition, criteria of well-balanced form...

A the most significant property of harmony and regulanty, symmelry is one of the main
organization al pring iples in every art: painting, s« ulpture, architecture, music, dance, poetiy...
Even in the most extreme modern ant - conceptualism o minimalism, it lays in their
intellectual background

A motif can have ils own symmelry teyond that of the overall design, In the example below,
although the overall pattern ¢ chibits Rotation symmetry, the moul R g
‘sell has a design with Reflection symmelry

Symmetrical operations cerl yinly add some clegance 1o an otherwise drab design. You can
quite casily, however, have oo much of a good thing ke following design, for ¢xample, is
comething that 1 would consider boring

TR
A THTELL

loo many repeats ol the primary simple design bores us. What constitutes “teo many ™ of oo
fow” repeats is a matler of Laste and personal opinion It also has to do with the complexity of
the simple design, or motl Furthermore, it might be affected by the symmelry operation:

B
g il=iE

The above example is similar to the boring example w ith too many repeals, however since
the symmetrical cperation s a Glide Rotation instead of a Translation, it is considerably
more inleresting.
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Come, lintde lad; come, little lass,
Your docaile Lh.'l:l.i reite
We know that Encrgy equals Mass
By the Square of the Speed of Light.”

Another important, although apparently restricted arca of the theory of symmetry is the feld
of the theory of symmetry and omamental an.

I here are also examples of direct coopertion between artists and scientists,

Ihe fundamental role of symmetry in the arl is not exhausted by its connection with
omament of geometric abstraction. Ant historians often used symmetry to characterize the
formal qualitics of a work of arl, distinguishing symmetry as a basic principle of all artistic
rules - the canons, laws of composition, criteria of well-balanced form...

As the most significant propenty of harmony and regularity, symmetry is on¢ of the main
organizational principles in every art: painting, sculpture, architecture, music, dance, poetry..
Even in the most extreme modem art - conceplualism or minimalism, it lays in their
intelbectual background

A motif can have its own symmelry beyond that of the overall design. In the example below,
although the overall pattern exhibits Rotation symmetry, the motif
itsell has a design with Reflection symmetry

symmetncal opcralions cenainly add some \'1L';.‘.!r|1 ¢ 1o an otherwise drab I-L‘\.i.!.‘h You can
quite casily, however, have too much of a good thing. The following design, for example, is
something that | would consider boring

B e B e B

ot 1 1 g 1 6 s

Too mar of the primary simple design bores us. What constitutes "1o0 many® or "1oo
few” rej satter of taste and personal opinion. It also has to do with the complexity of
the sim or motil. Furthermore, it might be aifected by the symmetry operation:

0 e
il

¢ i similar to the boring example with oo many repeats, however since
opcration is a Glide Rotation instead of a Translation, it {3 considerably

N e e, 7 S pEp———— R T
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Come, hinde lad; come, little lass,
Your docile creed recite
We know that Encrgy equals Mass
By the Square of the Speed of Light.”

Anocther important, although apparently restricted area of the theory of symmelry is the field
of the theory of symmetry and omamental ant

I here are also examples of direct cooperation between artists and scientists,

Ihe fundamental role of symmetry in the ant is not exhausted by its connection with
omament of geometric abstraction. Art historians olten used symmetry to characterize the
formal qualities of a work of an, distinguishing symmetry as a basic principle of all artistic
rules - the canons, laws of composition, criteria of well-balanced form...

As the most significant property of harmony and regularity, symmelry is one of the main
organizational principles in every art: painting, sculpture, architeclure, music, dance, poetry...
Even in the most extreme modern at - conceplualism or minimalizm, it lays in their
intellecual bag L'!.'I-'IHI'I{I

A motif can have its own symmetry beyond that of the overall design. In the example below,
although the overall pattern exhibits Rotation symmetry, the motif
itsell has a design with Reflecion symmetry

Symmetrical operations certainly add some elegance to an otherwise drab design. You can
quite easily, however, have oo much of a good thing. The following design, for example, is
something that | would consider boning

¥RR R 62 ISR Eﬁ
Bivad 1 B bk psae
S TETELT

Too many repeats of the primary simple design bores us. What constitutes o0 many” or "100
few” repeats is a matter of taste and personal opinien. It also has to do with the complexity of
the simple design, or motif. Furthermore, it might be affected by the symmetry operation:

4 s 4
o 1 1 o L e L

The above example is similar to the boring example with oo many repeats, however since
the symmetrical operation is a Glide Rotation instead of & Translation, it is considerably
mote inleresting

&5 P TR W PR T 7 T T ey T T
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Ihe answer | provide is the following
I'he math is in the symmetry. The an is in choosing the best option for your melody

Nuxh 'l'|'_|{‘ 1.1.~l: I-ll_l.-\. \.I.tlll'l. I lr:.!uulw'

Did 1 talk about the symmetry of ant or the ant of symmetryT?
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A symmetry in a physical experiment suggests that
something is conserved (invariance).

Charge conjugation: inversion of charge (replace matter with
antimatter, or vice versa)

Parity: inversion of space coordinates (mirror symmetry)
Time reversal: inversion of order of events, this also reverses
time derivatives like momentum and angular momentum.

* applies to all physical laws

- No time symmetry in the collective behavior of many
particles because of probability (entropy).

- The weak force oceasionally violates CP conservation.
I'his may explain why there is more matter than antimatter

1 OUr universe.

- Connection of C and PT suggests a meaningful relationship
between spacetime and the structure of particles.
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Ihere are various proposed arrows of time:

Subjective Radiation
Electromagnetic Quantum-mechanical
Black Hole Neutral Kaon *CP violation

Universe Entropy  Biological aging
Cause precedes effect (finite transmission time)

I'hree major ones:
Subjective arrow of time: how we perceive time (remember
past, not future)
Ihermody namic arrow: direction in which entropy
INCTEASES

Cosmological arrow: direction of expansion of the universe

Subiective arrow of time depends on thermodynamic one
(recording information releases energy, life processes convent

orderly forms of energy into less orderly ones).

l'o understand the cosmological and thermody namic arrows of
time. early universe must be understood. Thus, a connection
to the major questions of cosmology.
- if we assume the “no bounds ll’"'-” condition, the
cosmological arrow may reverse, but the entropy will
always increase and human lite would only be possible

during the expanding stage
04080005
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There are various proposed arrows of time:

Subjective Radiation
Electromagnetic Quantum-mechanical
Black Hole Neutral Kaon *CP violation

Universe Entropy  Biological aging
Cause precedes effect (finite transmission time)

['hree major ones:
Subjective arrow of time: how we perceive time (remember
past, not future)
Thermodynamic arrow: direction in which entropy
increases
Cosmological arrow: direction of expansion of the universe

Subjective arrow of ime depends on thermodynamic one
(recording information releases energy, life processes converl
orderly forms of energy into less orderly ones).

l'o understand the cosmological and thermodynamic arrows of
lime, carly universe must be understood. Ihus, a connection
to the major questions of cosmology.
- if we assume the “no boundary™ condition, the
cosmological arrow may reverse, but the entropy will
always increase and human life would only be possible
during the expanding stage

Qo withettpe:
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