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TThhee  MMyysstteerryy  ooff  GGoollddeenn  RRaattiioo  iinn  AArrtt  

AArrcchhiitteeccttuurree,,  PPaaiinnttiinngg  aanndd  NNaattuurree. 

DDrr..  KKaalliippaaddaa  MMaaiittyy  

HHOODD  &&  AAssssiissttaanntt  PPrrooffeessssoorr  

DDeeppaarrttmmeenntt  ooff  MMaatthheemmaattiiccss,,  

MMuuggbbeerriiaa  GGaannggaaddhhaarr  MMaahhaavviiddyyaallaayyaa  

TThhee  GGoollddeenn  RReeccttaannggllee  iiss  aa  uunniiqquuee  aanndd  ssiiggnniiffiiccaanntt  sshhaappee  nnoott  oonnllyy  iinn  mmaatthheemmaattiiccss  bbuutt  aallssoo  

iitt  iiss  eevviiddeenntt  iinn  NNaattuurree,,  PPaaiinnttiinngg  AArrtt,,  AArrcchhiitteeccttuurree,,  MMuussiicc  aanndd  eessppeecciiaallllyy  iinn  PPhhoottooggrraapphhyy..    

TThhee  ssppeecciiaall  pprrooppeerrttyy  ooff  tthhee  GGoollddeenn  RReeccttaannggllee  iiss  tthhaatt  tthhee  rraattiioo  ooff  tthhee  lleennggtthh  ttoo  tthhee  wwiiddtthh  

eeqquuaallss  ttoo  aapppprrooxxiimmaatteellyy  11..661188,,  wwhhiicchh  iiss  kknnoowwnn  aass  tthhee  GGoollddeenn  RRaattiioo..  SSoo,,  ddeeffiinniittiioonn  ooff  

GGoollddeenn  RRaattiioo  iiss        

  
  

  

  

GGoollddeenn  RRaattiioo::  In mathematics and the arts, two quantities are in the golden ratio if the 

ratio of the sum of the quantities to the larger one equals the ratio of the larger one to the 

smaller. The golden ratio is an irrational mathematical constant, approximately 

1.6180339887. Other names frequently used for the golden ratio are the golden section. 

and golden mean. Other terms encountered include extreme and mean ratio, medial 

section, divine proportion, divine section, golden proportion, golden cut, golden 

number, and mean of Phidias. The golden ratio is often denoted by the Greek letter phi, 

usually lower case (φ). 

 

 Expressed algebraically: 

 

http://en.wikipedia.org/wiki/Phi_(letter)
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This equation has as its unique positive solution the algebraic irrational number 

 
At least since the Renaissance, many artists and architects have proportioned their 

works to approximate the golden ratio—especially in the form of the golden 

rectangle, in which the ratio of the longer side to the shorter is the golden ratio—

believing this proportion to be aesthetically pleasing. Mathematicians have 

studied the golden ratio because of its unique and interesting properties. 

Calculation: 

Two quantities a and b are said to be in the golden ratio φ if:  

                             
                                                                          Line segments in the golden ratio 

This equation unambiguously defines φ. 

The right equation shows that a = bφ, which can be substituted in the left part, giving 

 implies     or  

The only positive solution to this quadratic equation is 

 

Several form of Golden Raio:  

The formula φ = 1 + 1/φ can be expanded recursively to obtain a continued fraction for 

the golden ratio 

http://en.wikipedia.org/wiki/Continued_fraction
http://en.wikipedia.org/wiki/File:Golden_ratio_line.svg
http://en.wikipedia.org/wiki/File:SimilarGoldenRectangles.svg
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The equation φ
2
 = 1 + φ likewise produces the continued square root, or infinite surd, 

form: 

 

The convergents of these continued fractions (1/1, 2/1, 3/2, 5/3, 8/5, 13/8, .21/13, 

34/21...) are ratios of successive Fibonacci numbers. 

AApppplliiccaattiioonn  PPaarrtt::    

GGoollddeenn  RReeccttaannggllee  iinn  AArrcchhiitteeccttuurree  ::   

MMeessooppoottaammiiaannss  aanndd  GGrreeeekkss  wweerree  aawwaarree  ooff  tthhee  bbeeaauuttyy  ooff  tthhee  GGoollddeenn  RReeccttaannggllee  aanndd  uusseedd  iitt  

ttoo  ccrreeaattee  mmaannyy  ddiiffffeerreenntt  bbuuiillddiinnggss..  OOnnee  ooff  tthhee  mmoosstt  ffaammoouuss  aanndd  bbeeaauuttiiffuull  bbuuiillddiinnggss,,  bbuuiilltt  

iinn  aanncciieenntt  GGrreeeeccee  oonn  tthhee  AAccrrooppoolliiss,,  iiss  ccaalllleedd  tthhee  PPaarrtthheennoonn..    

  

CChhiieeff  tteemmppllee  AAtthheennaa  oonn  tthhee  aaccrrooppoolliiss  aatt  AAtthheenn  bbuuiilldd  444477  443322  BBCC  bbyy  IIccttiinnuuss  aanndd  

CCaalllliiccrraatteess  uunnddeerr  PPeerriicclleess  iitt  iiss  ccoonnssiiddeerreedd  tthhee  ccuullmmiinnaattiioonn  ooff  tthhee  DDoorriicc  oorrddeerr  tthhoouugghh  tthhee  

wwhhiittee  mmaarrbbllee  tteemmppllee  hhaass  ssuuffffeerreedd  ddaammaaggeedd  oovveerr  tthhee  cceennttuurriieess  iinncclluuddiinngg  tthhee  lloossss  ooff  mmoosstt  

ooff  iitt  ssccuullppttuurree  iitt  bbaassiicc  ssttrruuccttuurree  rreemmaaiinnss  iinnttaacctt..    

  
GGoollddeenn  RReeccttaannggllee  iinn  AArrtt  

http://en.wikipedia.org/wiki/Square_root
http://en.wikipedia.org/wiki/Convergent_%28continued_fraction%29
http://en.wikipedia.org/wiki/Fibonacci_numbers
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  FFiigguurree::  MMoonnaa  LLiissaa''ss  ffaaccee  ccaann  bbee  nneeaattllyy  eenncclloosseedd  bbyy  aa  ggoollddeenn  rreeccttaannggllee..  

  FFiigguurree  ::    ssoo  ccaann  hheerr  RRoommaann  nnoossee;;  yyoouu  ccaann  aallssoo  ffiitt  ssmmaalllleerr  hhoorriizzoonnttaall  rreeccttaanngglleess  ttoo  hheerr  

eeyyeess  aanndd  mmoouutthh..  

 

   Painting                            Book Design 

Golden Ratio in Nature: 

Adolf Zeising, whose main interests were mathematics and philosophy, found the golden 

ratio expressed in the arrangement of branches along the stems of plants and of veins in 

leaves. He extended his research to the skeletons of animals and the branchings of their 

veins and nerves, to the proportions of chemical compounds and the geometry of crystals, 

even to the use of proportion in artistic endeavors. In these phenomena he saw the golden 

ratio operating as a universal law. Zeising wrote in 1854: 

The Golden Ratio is a universal law in which is contained the ground-principle of all 

formative striving for beauty and completeness in the realms of both nature and art, and 

which permeates, as a paramount spiritual ideal, all structures, forms and proportions, 

http://en.wikipedia.org/wiki/File:Divina_proportione.png
http://en.wikipedia.org/wiki/File:Medieval_manuscript_framework.svg
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whether cosmic or individual, organic or inorganic, acoustic or optical; which finds its 

fullest realization, however, in the human form.  

Examples: 

 
 

 

 

  

CCoonncclluussiioonn::  
  

  IInn  tthhiiss  aarrttiiccllee,,  II  ddiissccuussss  tthhee  aapppplliiccaattiioonn  ooff  ggoollddeenn  rraattiioo  iinn  AArrtt,,  AArrcchhiitteeccttuurree,,  PPaaiinnttiinngg  aanndd  

NNaattuurree..  TThhiiss  rraattiioo  iiss  aallssoo  ssuueedd  iinn  MMuussiicc,,  PPhhoottooggrraapphhyy  aanndd  eettcc..  

RReeffeerreenncceess    

 Phidias (490–430 BC) made the Parthenon statues that seem to embody the 

golden ratio.  

 Plato (427–347 BC), in his Timaeus, describes five possible regular solids (the 

Platonic solids, the tetrahedron, cube, octahedron, dodecahedron and 

icosahedron), some of which are related to the golden ratio. 

http://en.wikipedia.org/wiki/Phidias
http://en.wikipedia.org/wiki/Parthenon
http://en.wikipedia.org/wiki/Plato
http://en.wikipedia.org/wiki/Timaeus
http://en.wikipedia.org/wiki/Platonic_solids
http://en.wikipedia.org/wiki/Tetrahedron
http://en.wikipedia.org/wiki/Cube
http://en.wikipedia.org/wiki/Octahedron
http://en.wikipedia.org/wiki/Dodecahedron
http://en.wikipedia.org/wiki/Icosahedron
http://www.world-mysteries.com/sci_17_hand.gif
http://en.wikipedia.org/wiki/File:Aeonium_tabuliforme.jpg

