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Ant and ymmetry: one the expression of human feeling, the other the expression of human
rationality, how can they be related?

Many musical compositions show mmetry in their structure In many musical forms g
theme (shor melody) is repeated many times, often with smal) ¢ hanges, throughout the plece
When the theme is repeated it may simply stant later than the original (a slide of translation)
or it may be played backwarnds (a fhip or reflection), or played upside-down (another type of

rellection). The theme may be srefehed so that iy BOCs wice as dowly or shrunk so thai i
BOCS IWice ax fasi

eyl 134,00y il iy ddd L d T ST RN
BinFE 1 1.1 -""-'I"“H.,.‘ r_-_v i.- - -
ST R IR IR B A e parepere CPrdd g

Ihe connection bétween it and symmetry becomes ©ven moge evident in the field of pogtry

Ihe human ac thetic is st ngly rooded in pattemm amd repetition; we seek Symmetry in fomm
I most ans, as well as in SCICTHC

The artist o poet sceks a similag mmelry in many ways; the metre of poetry is & subtle
counting, and the words cha th are a comcise reflection of the cxpenence of the poel. He

seeks 1o give hie PoEm a contained, elegant form, with verses and stanzas showing the inner
symmetry of thought

Ihe mathematics w ¢ Choose 1o hate in scho o is not the mathematics whic h, being a part of
our soul, we will always love. Ax Leibniz said Musie is 1the pleasure the human souil
LApEnendes from counting without being aware that it is counting.” It is true of all ans, for
sYmmetey and pattern are the m il festations of m kb malics

E =M
-"EI"'”I'I. “:l-.]: W

What wag our Irust, we trust not
What was ou Taith, we douby

Whether we must or nol
We may debate abous

The soul, perhaps, is a gust of gag
And wrong is a form of right.

But we know that | nergy equals Masy
By the Square of the Speed of Light
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Come, linle lad; come, litthe bass,
Y o docile creed recie
We know that Energy cquals Mass
By the Square of the Speed of | ight.”

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

[here are also examples of direct € aoperation between artists and scientists.

[he fundamental role of symmetry in the ant is not exhausted by its connection with
omament or geomeint shstraction. Art historians often used symmetry 1o characterize the
formal qualitics of a work of an. Jdistinguishing symmetry as & hasic principle of all artistic
rules « the canons, laws of composition, criteria of well-balanced form

As the most significant property of hanmony and regulanty. symmelry is one of the foain
organizatioh | principles in every aft; painting, ¢ ulpture, architeciure, music, dance, posiry...
Even in the most exifeiie modem art - conceptualism of minimalism, it lays in theit
intelleciu il !*.n'h!'rﬂ'.'ll'ul

A motif can have its oWl symmelry beyoid thal of the overall design In
slithough the overall patiem ¢xhibiis Rotation sy mmelry, the molil r
iteell has a design with Reflection symmelry

the example below,

r*( \ -|'JI

Symmetae il operations cortainly add some elegance 1o an olherwise drab design. You can

quite casily. however, have oo much of a good thing. The following design, tor example, is

something thal | would consider boning
% giﬂﬁ! ﬁ e Eﬁ 3]
(S EE paar [T
s -0 (S
(oo many repeats of the prumary simple design bores us. What constitules "I many” of T

fow” repeats is a mattes of 1aste and pers wnal opinion. It also has 1o do with the complexity of
the stmple design, 0 wvotif, Furthermore, i might b affected by the symmelry pperation:

(] pusr [T
et 18 04 et B vt ‘
Ihe above example is similar lo ihe boring example with 100 many repeats, however siee
the symmetrical operalion is a Glide Rotation instead of a [ranslation, it is cousiderably

R e i 1 1

W peaae ko ““'u a
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Come, littke 1ad; come, lintle lass,
Your doclle creed recite
We know that Fnergy equals Mass
by the Square of the Speed of 1 ight.”

Another important, although apparently restricted area of the theory of symmetry is the field
of the theory of symmetry and ornamental an

[here are also examples of direct cooperation between artists and scientists

The fundamental role of symmelry in the art Is not exhausted by its connection with
omament of geometric abstraction. Arl historians often used symmelry 10 characterize the
formal qualitics of a work of ant, distinguishing symmelry as a basic principle of all antistic
mules - the canons, laws ol composition, criteria of well-balanced form....

A the most significant property of harmony and regulanty, symmetry is one of the main
organizational prine iples in every art: painting, sculpture, architecture, music, dance, poetry...
Even in the most extreme modern an - conceptualism of minimalism, it lays in their
intellectual background

A motif can have its own symmelry beyond that of the ove rall design. In the example below,
although the overall pattem ¢ hibits Rotation symmeltry, the motil | ]
sell has a design with Reflection symmelry

r

Symmetrical operations certainly add some ¢legance 1o an otherwise drab design. You can
quite casily, however, have oo much of a good thing Ihe following design, lor example, is
something that | would consider boring

T
BIN i
hﬂ pﬁﬂﬂmaﬁ

(0o many repeats of the primary simple design bores us What constitutes “too many” or “10o
few” repeats is a matler of Lasie and persenal opinion. also has 1o do with the complexity of
the simple design, or motil. | urthermore, it might be affected by the symmelry operation:

¥l e Py
[Eal) 2 (=]
The above examiple is similar to the boring example with 100 many repeals, however since
the symmetrical operation is a Glide Rowtion instead of a [ranslation, it is considerably

miore interesiing

T — ——" e e g o R
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Come, livtle lad; come, litthe lnss,
Your docile creed mecite
“"We know that Encrgy equals Mass
1y the an.lw ol the Hp-.‘ﬁ! ol | Iphr .

Another important, although apparently restricted arca of the theory of symmetry i the Neld
of the theory of symmetry and omamental an

Ihere are also examples of direct coopemtion between artists and scientists

the fundamental role of symmetry in the arl s not exhausted by its connection with
omament of geometric abstraction. Ant historians often used symmetry to characterize the
formal qualities of a work of ant, distinguisking symmetry as a basie principle of all artistic
rles « the canons, laws of composition, criteria of well-balanced form...

As the most significant propenty of harmony and regularity, symmetry is one of the main
orgamzational principles in every ar: painting, sculpture, architecture, music, dance, poclry..

Even in the most extreme modem at - conceplualism or minimalism, it lays in thelr
intelhectual 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 Rellection symmetry

I|I1..'..||'\|r1:1_Ir:||\..'|l 1"i~\'|.1!!1l:!|\ 1.1.'|1.1Il|!$ .'.-.la.i SO \'1\.‘1.‘.!“4. ¢ IO aAn I.'I!H'I'.\I'\l.‘ l.II.{h 1.1#“].‘!1 ‘I'l,'ru Can
quite casily, however, have too much of a good thing. The following design, for example, is
something that | would consider boring

B b B e R e

o 18 1t B s MG

I'ogx mnar of the Primary uln]'-'h; design bores us. What constitutes “too Imany " or "loo
few satter of taste and personal opinlon. It also has to do with the complexity of
the sim or motil. Furthermore, it might be affected by the symmetry operation:

=
T

¢ I similar to the boring example with oo many repeats, hoswever since
opcration is a Glide Rotation instead of a Translation, it Is considerably

B Tl o el D R e L L o o e ] (SR T S e e
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Come, little lad; come, litthe lass,
Your docile creed recite
We know that Encrgy equals Mass
By the Square of the Speed of Light.”

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

| here are also examples of direct cooperation between artists and scientists

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

As the most significant property of hanmony and regularity, symmelry is one of the main
organizational principles in every an: painting, sculplure, architecture, music, dance, poetry..,
Even in the most extreme modem ant - conceplualism or minimalism, it lays in their
intellecmaal bag 'L'_L'iﬂlll‘ﬁl

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

Symmetrical operations cenainly add some elegance 1o an otherwise drab design. You can
quite ¢ wsily, however, have oo much of a B - thH-t' Ihe followang desagn, o l."!JLHIj,"I['r. it

omething that | would consider boring

B o T e U e

s 1 0 e 1 e L

[oo many repeats of the primany xuup'_; q!,--.qyu bores ws, What constitutes “10o 1r1.t!:l}"' or "loo
few™ repoats s & matter of taste amd |1\|~.q-n.\[ 1-;\|1tix-|1 It also has to do with the a.'t.ﬂl'b[."‘!f\li) ol
the simple design, or molif. Furthermore, it might be affected by the symmetry operation:

b= ki Hisy
g rEd b
The above example is similar to the boting example with 100 many repeats, however since

the symmetrical operation is a Glide Rotation instead of a Translation, it is considerably
mote inlereshing

an PN TR 1, P Wl SRy T TS e nl W s ey S g o P R Ll TR LT
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| he answer | provide is the [ollowing
The math is in the symmetry. The ant is in choosing the best option for your melody

Now the last question, | promise!

Did 1 1alk about the symmetry of ant or the an of symmetryT?

04080005 Page 8/2
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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 foree occasionally violates CP conservation.
I'his may explain why there is more matter than antimatter
I 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)

Ihree major ones:
Subjective arrow of time: how we perceive ime (remember
past, not future)
I'hermodynamie arrow: direction in which entropy
INCTCAsSES

Cosmological arrow: direction of expansion of the universe

Subiective arrow of time depends on thermodynamic one
‘alu.h'ftk"“'-:’ information releases eneryd | te processes convert

orderly forms of energy into less ot -.L.li'- ones),

o understand the cosmological and thermodynamic arrows of
time. early universe must be understood. Thus, a connection
to the major questions of cosmology
. if we assume the “no bound: 'I.I'\" condition, the
cosmological arrow may reverse, but the entropy will
always increase and human life would only be possible

during the expanding stage
04080005 -

Page 13/2
Y Some websites:




04080005

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)

'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 time depends on thermodynamic one
(recording information releases encrgy, lite processes convert
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 boundary™ condition, the
cosmological arrow may reverse, bul the entropy will
always increase and human life would only be possible
during the expanding stage

Came wanhottpe:
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