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The great Indian Astronomer and Mathematician Aryabhata was mis –interpreted for the last few centuries. 

Indian as well as Western scholars held a general notion that Aryabhata was a  great mathematician, but some of 

his formulas are wrong. It was mainly due to lack of understanding of certain Sanskrit words. We are discussing 

two points here. 

1. Aryabhata’s formulas are correct. 

2. There is a built in proof in his formulas 

 

 
 

 “The product of the perpendicular dropped from the opposite vertex to the base and half of the base is the area 

of triangle.” 

Area of triangle = ½ bh. This is how they have translated. 

This is the original formula used even today. There is no mistake. 

But there is something to note here. What is the meaning of the word  samadalakoṭībhujārdhasamvarga. It 

could be koṭībhujārdhasamvarga. Then also we get the same formula. 
 

त्रिभुजस्य फलशरीरम ्= कोटीभुजार्धसंवर्ध:  

Tribhujasyaphalasarīram = koṭībhujārdhasamvarga 

Area of triangle = ½ base x altitude 

But there is a built in proof. Bhuja is considered as altitude and koti the base. That is why we have     

bhujākoṭikarṇa nyāyam  ( later Pythagoras Theorem). 

So in a triangle when we drop a perpendicular from the opposite vertex it divides the triangle into two triangles 

with two kotis. Koti here used as  second case dual number. कोटी (इ स्त्री त्रि त्रि) These kotis are divided equally by 

dropping perpendicular bisectors.  
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Then only the translation becomes correct, hence the proof. 

 

 
 

  ūrdhvabhujātatsamvargārdham sa ghana ṣaḍasririti 

“Half the product of the area of the triangular base and height is the volume of a six edged solid.” 

This is the meaning given by the authors. And adds, “this rule which is based on speculation on the analogy of 

the area of a triangle is inaccurate. The correct formula is found to occur in the Brahmasphutasiddhanta of 

Brahmagupta”. 

    “Volume of a cone or pyramid = 1/3 base area Х height.”   

They also observe that “Bhaskara I seems to be unaware of this formula, for he has no comments to make on the 

rule of Aryabhata I. Even the commentators Somesvara and Suryadeva  ( AD 1191) have nothing to add.” 

These comments clearly show that there was no mistake in Aryabhata’s formula and it was profusely in use.  

Now let us be familiar with the words used. 

ūrdhvabhuja = height of the solid ( it is not the altitude of triangle) 

Tat                 = The area of triangle obtained from the first sutra    ( Area of the base of the present solid ) 

Samvargārdham = half the product  

( Here is a problem, a typo error. Ardhasamvarga is used in the previous  sutra. So that is carried here also. At 

least up to  the time of Someswara the formula was correct. It could be samvargatryamśa, meaning one third of 

the product. It is no rocket science, Aryabhata could have easily tested it by filling a triangular prism by a 

triangular pyramid of same height. ) 

Sah ghana        = that is the volume of 

ṣaḍasri            = Six edged solid ( triangular pyramid ) 

So the actual sutra was  

ūrdhvabhujātatsamvargatryamśam ṣaḍasririti 

Volume of triangular pyramid = 1/3 base area Х height  

This is the correct formula used even today. More over Aryabhata uses the same formula in finding the volume 

of a sphere. 

iv)    Area of Circle 

Aryabhata gives the formula for finding the area of a Circle: 
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This is taught in the schools as such without mentioning the author’s name. Next is the most wonderful and 

most mistaken formula. 

 

v) Volume of a Sphere 
      तत्रनिजमूलेि हतं घिर्ोलफलं त्रिरवशेषम ्।।७।। 

“ that area  ( of the diametral  section) multiplied by its own square root gives the exact volume of a sphere” 

This is the translation given by the authors. They continues: 

“ that is if r be the radius of a sphere , then according to Aryabhata I  

     Volume of a sphere = π r2 Х    √𝜋𝑟2  

Also, “ Brahmagupta, who has criticized Aryabhata I even for his minutest errors, has not been able to make any 

improvement on Aryabhata’s formula for the volume of a sphere. Still more noteworthy is the fact that 

mathematicians and astronomers in northern India, too, regarded Arybhata I’ s formulas accurate and went on 

using it even in the second half of the ninth century A.D.”  

So they believed that Aryabhata’s incorrect formula was in use for centuries. Actually we will see that 

Aryabhata I’s correct formula is used even today without any change. Now we will go to the sutra: 
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सवेषां के्षिाणां प्रसाध्य पारे्श्व फलं तदभ्यास: ।।९।। 

“In the case of all the plane figures, one should determine the adjacent sides (of the rectangle into which that 

figure can be transformed) and find the area by taking their product”.  

It means the area of all plane figures can be found like this which I leave here as an exercise. Here is how it can 

be done. First we will see Aryabhata’s formula for finding the sum of n terms of an Arithmetic Progression 

(A.P). 

From sutra 16 we get the following formula.  
 

आद्यं अन्य ंमध्यं इष्टरु्णं सवधर्िम्  

ādyam antyam madhyam iṣṭaguṇam sarvadhanam 

Sum =½ (First term + last term) number of terms   

Sn = ½ ( a + an) n  

 

This is the sum of first n terms of an A.P. This, thousand five hundred year old formula is used even today, 

though it is known after Carl Frederick Gauss. 

Now this very formula is used in Geometry to find the area of all plane figures. We have different formula for 

each figure. 
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Area of Rectangle = length x breadth = lb  

Area of Triangle = ½ base x altitude = ½ bh 

Area of Parallelogram = base x height = bh  

Area of Trapezium = ½ h(a + b) 

 

All these can be included in one formula, the formula for finding the sum of n terms of an A.P which is = ½ 

n(First + Last) 

Or ādyam antyam madhyam iṣṭaguṇam sarvadhanam  

Here ādyam means the base or first side, antyam means last side and madhyam means half the sum and iṣṭam is 

the distance between the two opposite sides.                                               

 

 

 

 


