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Abstract:-

Muathematics and Architecture po hand in hand, Mathematical precision and conceptual
clarity gives dape to marvelous monuments and buildings all over the world Measurements and
Concepts of Mathematics are wilized in the creation of caves and sculptures. Symmetry has been the
measure characteridics of archectural designs of temples, caves all ever the world Mamthwada is
significant location in the world tourism map due 10 s world heritage sites like Ajanta and Ellora
Caves. The magnificent caves arc supreme example of admixture of architecture, aesthetics, |Remture,
philosophy, religion and cukure of contemporary India. It is thing of contemplition that how
engineers md architects have meticulowsly used the mathematics inthe creation of these caves.

Present paper is an attempt to explore the use of geometrical concepts in the design and
building of Ellora Caves.
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Introducti on:

Mathematics md Architecture go hand in hand. Mathematical precision md conceptual
clarity gives shape to marvelous monuments and buildings all over the world Measurements and
Concepts of Mathematics are wilized in the creation of caves and scuiptures. Svmmetry has been the
measure characteridics of archiectural designs of temples, caves all over the world. Marathwada is
significant location in the world tourism map dee to s world heritage sites like Ajanta and Ellora

Caves

Relation of Mathematics and Architecture:

Mathematics and archiecture are relged to many of ans. Mamhematics is needed i
engineerng designing buildings. 1n Architecture, architects use peometry to definethe spatial form of
a building. From the time of Pythagoras, mathematics was considered important to plan, design any
form in hanmony and propoion to other womponents, S to design the plns of the buildings,
architecture has given more imponance to geometry in the mathemat ics.

From the ancient time, Architecture is  considered as a mathematical discipline. Perhaps
once one realizes that mathematics is ecssenusfiymtiedwly of panems, the connection wath
architegture becomes clearer. o
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of the sequence of notes in a scale. These are 2ill used in Wedem music. T hese beactiful harmonious
sounds depended on ratios of small integers. This led to architectural designing buildings using ratios
of small integers.

Pvthagoras also believed that numbers had geometrical propertics. The Pythagoreans goke
of square numbers, oblong numbers, triangular numbers ete. Geometry is the sudy of shapes. The
shapes were deternined by numbers. The Pythagoreans developed the notion of acsthetics based on
proportion. Geometrical regularty meant beauty and harmaony., This was applied to architecture with
the use of symmetry. Symmetny to a8 mathematician suggests an underlying action of a group on a
basic configuration. It indicates the repetition of shapes and ratios from the smalles pants of a
building to the whole grocture. In this context, # would be clear that aff trimgs are mnbers and what
it meens to the Pythagoreans and how it was to mfluence ancient Greek architecture,

Geometrical Conce pis used in Architecture:

Islamic Architecture makes grem use of geometric patterns. R iz developed over the
eenturies. Many of these are derived from the influence of varicus earlier cultures ie. Greek, Roman,
Byzanting, Central Asian, and Persian, Architectere is Islamic cullure has  usually  based on curving
and branching vegetal forms, It has also wsed  Fragment and linear geometri pattems which are
comhined in a single design. On the other hand, it also has some purely abstract linear pattems which
are adopted o designs. These geometric desipns have evolved into beautiful md highly complex
patterns. These are still wsed in much modern day archiecture. The square and rectangle are
significantly used in Islamic architecture. The beick works in facades are usually in rectanpular bricks.
It was meant to have seme effect on light and shadow in desert 6 create the  three-dimensional
effedt.

Geomeltrical conce pts used in Ellora Caves:

Ellora is bocated 26 Kilometers north of Auranpabad, Buddhist monuments are in the southem
part, Hndu monuments m the middle and Juin caves are in the north. These are aranged in linear
mode. The mos magnificent is Cave 16, the Kailash Leni, There are many structures available in the
Ellora Caves. But Kailash Leni is far more superiorto all as far as architecture and an is concerned.

Ellora caves date hack to the period from &00-1000 CE. It is well known for its architecture
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, i particular,
features the largest single monumenial mck excavation i the world, the Kailadh temple. a chariol
shaped monument dedicated fo Shiva,

Roof of the Rangamandapa was decorated with moving lions:

It rises the height of approximatély |00 fed. Its length is about 145 feet nearly 250 foet decp
and 150 feet broad. While making & architectural plan, Pergy Brown had observed, “Three trenches
were made ar right angles (90" and cut down & right angles to the level of the hase ofthe hill™,

The mass of rock 200 fet long wige—gmeb |00 feet in height was isolated, The mass was

m gt shape, Then the sculptor ;
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of the sequence of notes in a scale. These are 2ill used in Wedem music. T hese beactiful harmonious
sounds depended on ratios of small integers. This led to architectural designing buldings using ratios
of small integers.

Pvthagores also believed that numbers had geometrical propertics. The Pythagoreans goke

of square numbers. oblong numbers, triangular numbers ete. Geomatry is the sudy of shapes. The
shapes were deternined by numbers. The Pythagoreans developed the notion of acsthetics based on
proportion. Geometrical regularty meant beauty and harmaony., This was applied to architecture with
the use of symmetry. Symmetry to a8 mathematician suggests an underlying action of a group on a
basic configuration. It indicates the repatition of shapes and ratios flrom the smalles pats of a
buil ding to the whole grocture. In this contest, & would be clear that aff trimgs are mnbers and what
it meens to the Pythaporeans and how it was to mfluence ancient Greek architecture,

Geometrical Conce pis used in Architecture:

Izlamic Architecture makes grem use of geometric patterns. R i3 developed over the
eenturies. Many of these are derived from the infleence of varicus earlier cultures i.e. Greek, Roman,
Byzanting, Central Asian, and Persian, Architectere is Islamic cullure has  usually  based on curving
and branching vegetal forms, It has also wsed  fragment and linear peometrk paltems which are
combined in a single design. On the other hand, it also has some purely abstract linear pattems which
are adopted o designs. These geometric desipns have evolved into beautiful md highly complex
patterns. These are still wsed in mouch modern day archiecture. The square and recangle are
signiticantly used in Islamic architecture, The beick works in facades are usually in rectangular bricks.
It was meant to have some effect on light and shadow i desert 6 create the  three-dimensional

effiect.

Geomelrical conce pts used in Ellora Caves:

Ellora is bocated 26 Kilometers north of Aurangabad, Buddhist monuments are in the southem
part, Hmdu monuments m the middle and Juin caves are in the north. These are aranged in linear
mode. The mos magnificent is Cave 16, the Kailash Leni. There are many structures available in the
Ellora Caves, But Kailash Leni is far more superiorto all as far as architecture and an is concerned.

Ellora caves date back to the period from 600-1000 CE. It is well known for its architeciure
marvel for its technique of eumiing 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, i particular,
features the largest single monumental mck excavation o the world, the Kailadh temple. a chariol
shaped monument dedicated 1o Shiva,

Roof of the Rangamandapa was decorated with moving lions:

It rises the height of approximatély |00 feet. Its length is about 145 feet nearly 250 feet decp
and 150 feet broad. While m&in@, a architectural plan, Pergy Brown had obhserved, *Three trenches
were made ar right angles (90" and cut dmm a right an b_hcs to the level of the base ofthe hill™,

The mass of mock 200 feat long wig [I[I fet in height was isolated. The mass was
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The work was commenced by cuttingthree mighty trenches in the solid mek. two of them are
at right angles to the from of the rock. These ae more than 90 yards in fength, and the third
connecting their nner ends, over 30 yards long and 107 feel deep.

River Goddesses Shrine:

A shrine istwenty-three and half feet long by nine fodt deep and eleven feet high. It has two
pillars in front. 1t is just behind the northem elepham, The piliars have molded bases, sixteen sided
shafts, and massive capitals with a double bracket above. The floor is spproached by fve dops, wath
an elephant's head and front feet on esch side of them. The res of the podium is divided into three

elson ench side, contaning small sculptures,
The ends also had the heads of elephants. The front was terminated by huge dwerpalas with

several arms and wearing high tisras. The doorway of the shrine is ifricately decomted with
geometrical patems and human figures.

Conclusion:

Ellora Caves, the magnificent caves are supreme example of admixture of architecture,
aesthetics, literature, philosophy, religion and culture of contemporary India, It is thing of
contemplation that bow engineers and architects have meticulously used the mathematics in the
creation of these caves,
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