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Abstract:-

Mathematics and Architecture go hand in hand. Mathematical precision and conceptual

clarity gives drape to marvelous monuments and buildings all over the world. Measurements and

Concepts of Mmhematics are rXilized in the creation of caves and sculptures. Symmdry has been the

measure chaacteri$ics of architectural designs of temples, caves all over the world. Marathwada is

significant locdion in the world tourism map due to its world heritage sites like Ajanta and Ellora

Caves. The magnificent caves are supreme example of admixture of architecture, aesthetics, literaturg

philosphy, religion and culture of contonporary India. It is thing of contemplation that how

engineers and architects have meticulously used the mathematics inthe creation of these caves.

Present paper is. an aftempt to explore the use of geonietrical concepts in the design and

building of Ellora Caves.
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Introduction:
Mathematics and Architecture go hand in hand. Mathematical precision and conceptual

clarity gives drape to marvelous monuments and buildings all over the world. Measurements and

Concepts of Mathemdics are rlilized in the creation of caves ar-rd sculptures. Symmdry has been the

measure characteriSics of architectural desigrrs of temples, caves all over the world. Marathwada is

sigrrificant location in the world tourism map due to its world heritage sites like Ajarta and Ellora

Caves.

Relation of Mathematics and Architecture:
Mathernatics and architedure are related to many of arts. Mdherndics is needed in

engineering, desigrring buildings. In Architecture, architects use geometry to definethe rydial form of
a building.-from theiime of Pyhagorps, mdhqndics was considered important-to plan, design any

form in harmony and proportion to other oomponents. So to design the plars of the buildings,

architedure has given more importance to geometry in the mathqndics.
From the ancient timg Architedure is consideied,as a mathqnatical discipline. Perhaps

once one realizes that mathematics is of paftems, the conneCbn with

. Pyhagoras esablished the ratios -.ta_
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of the sequence of notes in a scale. These ile $ill used in We$em music. These beartiful harmonious
sounds depended on ratios of small integers. This led to mchitectual desigring buildings using ratios
of small integers.

Py{hagoras also believed that numbers had geomdrical properties. The Pythagoreans poke
of square numbers, oblong numbers, triangular numkrs etc. Geomdry is the $udy of shapes. The
shapes were ddermined by numbers. The Py,thagoreans developed the notion of aesthetics based on
proportion. Geomdrical regularity meant beauty and harmony. This was applied to architecture with
the use of symmetry. Symmetry to a mdhematician suggests an underlying action of a group on a
basic configuration. It indicates the repdition of drapes and ratios from the smalle$ parts of a
building to the whole $ructure. In this context, it would be clear that all things are numbers and r,rtrat
it meansto the Pythagoreans andhow it was to influence ancient Greek architedure.

Geometrical Concepts used in Architecture:
Islamic Architecture makes gred use of geomdric patterns. It is developed over the

centuries. Many of these are derived from the influqrce of varbus earlier cultures i.e. Greek, Roman,
Byzantine, Central Asian, and Persian. Architecture is Islamic cuhure has usually based on curving
and branching vegdal forms. It has also used fragment and linear geometric pdtems ra,4iich are

combined in a single design. On the other hand, it also has some purely abstract linear pattems which
are adopted in designs. These geomdric desigrrs have evolved into beautiful ard highly comple>r
patterns. These are still used in much modern day architecture. The square and redangle are
significantly used in Islamic architecture. The brick works in facades are usually in rectangular bricks.
It was meant to have some effed on light and shadow in desert t<i create the three-dimensional
effeo.

Geometrical concepts usedin Ellora Caves:
Ellora is located 26 kilometers north of Aurangabad. Buddhist monuments are in the southem

part, Hindu monuments in the middle and Jain caves are in the north. These are ananged in linear
mode. The mo$ magnificent is Cave 16, the Kailash Leni. There are many structures available in the
Ellora Caves. But Kailash Leni is far more superior to all as far as architedure and art is concerned.

Elloracaves date backtothe period from 60G-1000 CE..lt is well known for itsarchitecture
marvel for its technique of cutting rock tom upside to down i.e. Kailash Leni. It consists of Buddhist,
Hindu and Jain monuments. These all caves have contemporary artwork. Cave 16, in particular,
fedures the largest single monumental rock excavdion in the world, the Kailadr templg a charbt
shaped monument dedicated to Shiva.

Roof of the Rangamandapa was decorated with moying lions:
It rises the heigftt of appnrximately 100 feet. Its length is about 145 feet nearly 250 feet deep

and 150 feet broad. While making an ardritedural plan, Percy Brown had observed, t'Three trenches
were made at right argles (900) and cd down at right angles to the level of the base ofthe hill".

00 feet in height was isolated. The mass wasThe mass of rock 200 feet long wi
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of the sequence of notes in a scale. These are $ill used in We$em music. These beartiful harmonious
sounds depended on ratios of small integers. This led to mchitectual designing buildings using ratios
of small integers.

Py{hagoras also believed that numbers had geomdrical properties. The Pythagoreans poke
of square numbers, oblong numbers, triangular numkrs etc. Geomdry is the $udy of shapes. The
shapes were ddermined by numbers. The Py,thagoreans developed the notion of aesthetics based on
proportion. Geomdrical regularity meant beauty and harmony. This was applied to architecture with
the use of qymmetry. Symmetry to a mathematician suggests an underlying action of a group on a
basic configuration. It indicates the repdition of drapes and ratios from the smalle$ parts of a

building to the whole $ructure. In this context, it would be clear that all things are numbers and r,rtrat
it meansto the Pythagoreans andhow it was to influence ancbnt Greek architedure.

Geometrical Concepts used in Architecture:
Islamic Architecture makes gred use of geomdric patterns. It is developed over the

centuries. Many of these are derived from the influqrce of varbus earlier cultures i.e. Greek, Roman,
Byzantine, Central Asian, and Persian. Architecture is Islamic cufture has usually based on curving
and branching vegdal forms. It has also used liagment and linear geometric pdtems ra,4iich a:e
combined in a single design. On the other hand, it also has some purely abstract linear pattems which
are adopted in designs. These geomdric desigrs have evofued into beautiful ard highly comple>r
pdterns. These are still used in much modern day architecture. The square and redangle are
sigrificantly used in Islamic architecture. The brick works in facades are usually in rectangular bricks.
It was meant to have some effed on light and shadow in desert t<j create the three-dimensional
effeo.

Geometrical concepts usedin Ellora Caves:
Ellora is located 26 kilometers north of Aurangabad. Buddhist monuments are in the southem

part, Hindu monuments in the middle and Jain caves are in the north. These are ananged in linear
mode. The mo$ magnificent is Cave 16, the Kailash Leni. There are many structures available in the
Ellora Caves. But Kailash Leni is far more superbr to all as far as architedure and art is concerned.

Elloracaves date backtothe period from 60G-1000 CE..lt is well known for itsarchitecture
marvel for its technique of cutting rock from upside to down i.e. Kailash Leni. It consists of Buddhist,
Hindu and Jain monuments. These all caves have contemporary artwork. Cave 16, in particular,
fedures the largest single monumental rock excavdion in the world, the Kailadr templg a charbt
shaped monument dedicated to Sh iva.

Roof of the Rangamandapa was decorated with moying lions:
It rises the heigfut of appnrximately 100 feet. Its length is about 145 feet nearly 250 feet deep

and 150 feet broad. While making an architectural plan, Percy Brown had observed, i'Three trenches
were made at right argles (900) and cd down d right angles to the level of the base ofthe hill".

00 feet in height was isol*ed. The mass wasThe mass of rock 200 feet long yd
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The work was commenced by cuttingthree mighty trenches in the solid rock. two of them are

at rigtrt angles to the front of the rock. These are more than 90 yards in length, and the third

connedingtheir inner ends, over 50 yards long and 107 feet deep.

Rirrer Goddesses Shrine:
A shrine istwenty-three and half fed bngby nine feet deep and eleven feet high. Ithastwo

pillars in front. It is just behindthe northem elephant. The pillars have molded bases, sixteen sided

rhuftt, and massive capitals with a double bracket above. The floor is approached by frve seps, with

an elephalt's head and front fed on each side of them. The re$ of the podium is divided into three

panels on each side, containing small sculptures.^ 
The qrds also hadthJheads of elephants. The front was terminated by huge dvarpalas vath

several arms and wearing high tiaras. The doorway of the shrine is intric*ely decorated with

geomdrical pdtems and human figures.

Conclusion:
Ellora Caves, the magnificent caves are suprcme example of admixture of architecturg

aesthetics, literature, philosophy, religion and culture of mntemporary India. It is thing of
contempldion that how engineers a,-,d architects have meticulously used the mathematics in the

creation of these caves.

References:
1. Brown, Percy. Derelopment of Buddhist Care Architecture at Elora. Ph.D. Thesis,

Sh odh Gan ga. Sh o dhgan ga.in fl i bnet.aci n >
1 . htto ://rn ath sh i$ o ry. s - an drew$. ac. uk/H i stTo p ics/Arch it ect ure.ht m l

2 . lrttp s : //www salr ap edi a. o r s/t he - arch it ect ure-o f e I I o ra cav es

'l ;; 'rlr iii i; ;i I'"'i f
IQAS

sx*f lfx)B,,:f l'ixnx,t'i,1tf lfllilf r

\.--)_
PRINCIPAL

Shri Guru BuddhitYr?mi llahavidy:rl"''trr- 
Futno (Jn.l [lt!,ParunanirF;r$$

sPY

p e . a lznq Copyrisht rO 201 9Arthors


