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PREFACE

Even while the late Mr. M. Rangacharya was editing the

Ganitasarasangraha of Mahaviracharya in the first decade of

this century, my brother S.P.L.Narasimhaswami of

Visakhapatnam collected several manuscripts of this

Sarasangrahaganita by Pavuluri Mallana, and later he began

to publish it and printed about 16 pages. But the enterprise had

to be given up for want of funds. The idea of publishing this

rare and ancient Mathematical work in Telugu, however, never

left his mind and he was working at it off and on. After I came

to this place as the Director of the Institute, I formed the idea of

issuing the work as a volume of the Sri Venkatesvara Oriental

Series, but owing to pressure of other work I had not the

opportunity to command the necessary time for preparing the

work for publication. The late Mr. V. Prabhakarasastri knew

about the enterprise from its inception and as soon as he assumed

charge of the post of Reader in Telugu, he offered to undertake

the edition of the book as part of the programme of his work in

the Institute. I gladly accepted his offer and placed all the

manuscript material with me at his disposal. It is really

unfortunate that the hand of Providence should have snatched

him away from our midst before he could carry the work

completely through the Press. The first two books of the treatise

were printed and the work had to be suspended for want of an

editor. It is decided to publish the portion printed so far without

waiting indefinitely till the completion of the whole work. It is

under these circumstances that I am issuing a part of the book

to the public.



We learn from the introductory verses in the work, that the

author is Mallana, son of Sivvana and grand-son of Mallana

who was the recipent of the grant of a village called

Navakhandavada near Pithapuram from the Andhra King,

Rajarajanarendra. As Rajarajanarendra's dates are known, we

may safely assign the author of our work to the last quarter of

the 11th century A.C. He belonged to the village Pavularu in

Kammanadu and was a Brahman of Garagyagotra following

Apastambasutra. His parents were Sivvana and Gauramma. He

made obeisance to Siva in the beginning of the work.

The author summarises the utility of Mathematics in the

third introductory verse of the, work. Mathematics helps one in

calculating the motion of the heavenly bodies and the time of

the eclipses, in understanding the intricacies of different sciences

like Logic, Grammar, etc. and in finding out the form and extent

of the earth and of the continents.

The treatise, Sarasangrahaganita consists of the following

ten books :

1. Parikarmaganitamu

2. Bhinnaganitamu

3. Parakirnaganitamu

4. Trairasikaganitamu

5. Misraganitamu

6. Sutraganitamu

7. Kshetraganitamu

8. Suvarnaganitamu

9. Khataganitamu

10. Chayaganitamu

By reason of the treatment of the above ten topics in the

treatise, it is also popularly khown as Dasavidhaganitamulu.

The contents of the different chapters of

Sarasangrahaganita closely follow those of Mahaviracharya's

Ganitasarasangraha so far as they are found in the latter. From

this and from the fact that Mahaviracharya lived about two

centuries prior to Mallana, we may conclude that the latter was

indebted to the former at least partially. if not wholly. There are

several problems in the Telugu work which are not found in the

Sanskrit work and some of the statements in the latter work are

wanting in the former. Some of the chapters in the Telugu work

have no parallel in the Sanskrit prototype. This much we can

say with confidence that Mallana at least got his inspiration

from the Sanskrit author, although Mallana nowhere refers to

the earlier Sanskrit work.

Mallana is said to be the village 'Karanam' of Pavuluru,

and has thus naturally evinced interest in the study of

Mathematics and field survey. Mahaviracharya's work was

perhaps popular in his day, and having studied it, he must have

thought that it would be useful to those following his profession,

if the work was adapted into Telugu. It has become a practice in

our country to adopt the form of verse, even in writing works

on technical subjects. Most of our Nighantus like those of Amara

and Medini, works on Medicine like Charaka and Susruta, works

on Astronomy etc. and even this work of Mahaviracharya itself,

are all put in verse form. Our Mallana did not choose to break

this tradition, and it must be said to his high credit, that he has

very well succeeded in it. Though we have not got any of his

other works in Telugu, we may be sure that he is an adept in

writing Telugu poetry; for, in this work, he calls himself a

xxviii xxix



"Sukavimalla", 'a wrestler among good poets', with a pun on

his own name, and feels so well equipped to write even a

Mathematical work in Telugu verse. He writes in simple,

idiomatic Telugu, free from all artificiality, and adopts a free

and flowing style in his versificaton. Though coming just after

Nannaya, he avoids long Sanskrit compounds, and adopts a style

quite suitable to the subject he has taken on hand. Mallana stands

as the second poet after Nannaya in the history of Telugu

literature, and his work on Ganita is the second work so far

known in Telugu.

I am obliged to Mr. Amuru Narasingarao, M.A., D.Sc.,

Professor of Applied Mathematics in the Madras Institute of

Technology and President of the Indian Mathematical Society

for the valuable Foreword to the work and to my friend, Mr. V.

Apparao, M.A., Principal, Andhra University Colleges, Waltair

for securing the Foreword.

An account of the manuscript material on which the present

edition is based will be given in the Introduction to the second

and completing part of the work. I must however in advance

express my gratitude to my brother for placing at my disposal

the whole manuscript material that he secured and to the

Government Oriental Manuscripts Library, Madras and to the

Telugu Academy, Kakinada For the loan of their manuscripts.

P. V. RAMANUJASWAMI

                                                              Director.

FOREWORD

My late lamented friend, Brahmasri Veturi Prabhakara

Sastri, whom the cruel hands of death snatched from our midst

barely a year ago, possessed a remarkably varied and versatile,

personality. He was a great Sanskrit scholar with a keen interest

in Archaeological research, a Telugu poet, a scholar of

distinction, an advanced Sadhaka in Yoga marga whose potent

prayers brought Sunshine into the hearts of many an incurable

sufferer, and above all, one whose delicate and sensative soul

throbbed with universal love and sympathy for suffering

humanity even as did the great Lord Buddha. The latest, and

certainly not the least, of Sastri's service to the cause of Telugu

literature-a cause dear to his heart—is this publication of

Pavuluri Mallana's "Sarasangrahaganitamu" which is a Telugu

rendering of Mahaviracharya's Ganitasarasangraha in Sanskrit.

Mahaviracharya's work, which was first translated and

published by the late Prof. M. Rangacharya in 1912, is of

considerable importance in the history of Indian Mathematics

because Mahavira and Sridhara (who were contem poraries)

help to fill the big gap between Brahmagupta's Brahmasphuta

Siddhanta (628 A.D.) and Khanda-Khadyaka (665 A. D.) and

Bhaskara's works (of which the Siddhanta Siromani is the most

well known) in the 12th century, a gap in which we come across

only comparatively minor names like Manjula (b. 932 A.D.)

and Sripati (b.1000 A.D.). Mahaviracharya's work is also

important because it gives us a glimpse of the Istate of

Mathematical knowledge in South India in the middle of the

9th century since Mahaviracharya was in some way connected

xxx



with the Rashtrakuta King Amoghavarsha Nrpatunga who is

known to have reigned roughly from 814 A.D. to 877 A.D. The

decimal motation is used throughout, the digits being given

beginning from the units place, and replaced by number words

like Moon for "one", eye for "two" etc. as in all ancient Indian

Mathematical works. The rules given are fuller than in earlier

works, and a large number of examples are given. One of the

characteristic high water marks of Indian Mathematics is the

solution of indeterminate equations, and this receives

considerable attention from the author.

Pavuluri Mallana, into the controversy connected with

whose date or identity I am not competent to make a

pronouncement, was no mere translator. He had added to the

examples in some places and omitted some in others, Instead

of giving the weights and measures prevailing in Magadha Desa

as given in the original, he gave the weights and measures in

use in Andhra Desa in his time. It is interesting to notice that

the only mistake (as far as I have been able to notice) in the

original, namely a statement that "a number remains unchanged

when it is divided by zero" (vide Ganitasarasangraha Chapter

1, verse 49.) is omitted in the translation (vide page 16). But

one cannot with certainty conclude that the omission is due to a

perception of the error as there are correct statements which

follow immediately regarding the signs of the products of

positive and negative numbers which are also omitted in

Mallana's rendering.

The existence of a Telugu rendering suggests that

Mahaviracharya's Ganitasarasangraha must have been well-

known in the south. Both Prabhakara Sastri and the authorities

of the T.T.D. Oriental Institute, Tirupati who are bringing the

book out, deserve the thanks of lovers of Hindu culture in making

this book readily available to the Telugu knowing public.

CHROMEPET,

19th September 1951

  Amuru Narasinga Rao,

    Prof. of Applied Mathematics,

  Madras Institute of Technology: and

President, Indian Mathematical Society.

}
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 ad - 

S
n
S=    
a, d, S n 
2S= 2an+n(n-1)d

       dn2+(2a-d)n-2S=0

n 


𝑎 + (𝑎 + 𝑑) + (𝑎 + 2𝑑) + ⋯ + (𝑎 + 𝑛 − 1തതതതതതത 𝑑) 𝑛 

𝑛 =
−(2𝑎 − 𝑑) + ඥ(2𝑎 − 𝑑)28𝑑𝑆

2𝑑
 





a=1, d=1, S=55




 


 

=
√1 + 440 + 1

2
− 1 

=  
21 + 1

2
= 11 − 1 = 10 


      




       
        





𝑛 = ൝
ඥ(2𝑎 − 𝑑)28𝑑𝑆 + 𝑑

2
− 𝑎ൡ ÷ 𝑑 

𝑛 = ൝
ඥ(2 − 1)2 + 8 × 55 + 1

2
− 1ൡ ÷ 1 

121

𝑛

2
[2𝑎 + (𝑛 − 1)𝑑] 
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𝑛

2
[2𝑎 + (𝑛 − 1)𝑑]

𝑎 = ൜
2𝑆

𝑛
− (𝑛 − 1)𝑑ൠ ÷ 2 


     


 


S= 



d S n 

a 

 


 







 


 



=
160

8
= 20 

      
ad
Sn 



 


 



ad
S



= ൜
96 + 2

2
− 13ൠ ÷ 2 

= ൜
98

2
− 13ൠ ÷ 2 

= (49 − 13) ÷ 2 →
36

2
= 18 

𝑛 = ൝
ඥ(2𝑎 − 𝑑)28𝑑𝑆 + 𝑑

2
− 𝑎ൡ ÷ 𝑑 

𝑛 = ൝
ඥ(8 − 8) + 8 × 8 × 1600 + 8

2
− 4ൡ ÷ 8 

𝑛 = ൝
ඥ(2𝑎 − 𝑑)2 + 8𝑑𝑠 + 𝑑

2
− 𝑎ൡ ÷ 𝑑 

= ൝
ඥ(2 × 13 − 2)2 + 8 × 2 × 540 + 2

2
− 13ൡ ÷ 2 
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10

2
= 5 

135

5
= 27 

S =
𝑛

2
[2𝑎 + (𝑛 − 1)𝑑] 

2S

𝑛
= 2𝑎 + (𝑛 − 1)𝑑 

(𝑆 − 𝑎𝑛) ÷
𝑛

2
= (𝑛 − 1)𝑑 

2𝑆 − 2𝑎𝑛

𝑛
= (𝑛 − 1)𝑑 

∴ 𝑑 =
(𝑆 − 𝑎𝑛) ÷

𝑛
2

𝑛 − 1
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𝑑 =
(647 − 3 × 16) ÷

16
2

15
 

𝑑 = ቄ(𝑆 − 𝑎𝑛) ÷
𝑛

2
ቅ ÷ (𝑛 − 1) 

𝑑 = ൜(2883 − 31 × 3) ÷
31

2
ൠ ÷ 30 = 6 

𝑑 = ቄ(𝑆 − 𝑎𝑛) ÷
𝑛

2
ቅ ÷ (𝑛 − 1) 

𝑑 = ൜(10000 − 100 × 1) ÷
100

2
ൠ ÷ 99 = 2 

Sna



 


 








 a S =
𝑛

2
[2𝑎 + (𝑛 − 1)𝑑] 
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Snd



 


 














S n d 

𝑎 = ቊ𝑆 −
(𝑛 − 1)𝑛𝑑

2
ቋ ÷ 𝑛 

𝑎 = ൜4865 −
34 × 35 × 8

2
ൠ ÷ 35 = 3 

𝑎 = ቊ𝑆 −
(𝑛 − 1)𝑛𝑑

2
ቋ ÷ 𝑛 

𝑎 = ൜2772 −
32 × 33 × 5

2
ൠ ÷ 33 

= (2772 − 2640) ÷ 33 

= 132 ÷ 33 
= 4 

 


  








d n S 



 


 



2𝑎 + (𝑛 − 1) =
2𝑆

𝑛
 

2𝑎 =
2𝑆

𝑛
− (𝑛 − 1)𝑑 

∴ 𝑎 =
S

𝑛
−

(𝑛 − 1)

2
𝑑 

= ቊ𝑆 −
(𝑛 − 1)𝑛𝑑

2
ቋ ÷ 𝑛 

= ൜55 −
9 × 10 × 1

2
ൠ ÷ 10 

= 1 
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𝑆 =
𝑛

2
[2𝑎 + (𝑛 − 1)𝑑] 

𝑑 = ൬
2𝑆

𝑛
− 2𝑎൰ ÷ (𝑛 − 1) 

2𝑎 =
2𝑆

𝑛
− (𝑛 − 1)𝑑 



 132 133

 


 















 n  d   
ns s n
n-1
na
Trial and error method

𝑑 = ൬
2𝑆

𝑛
− 2𝑎൰ ÷ (𝑛 − 1) 

2𝑎 =
2𝑆

𝑛
− (𝑛 − 1)𝑑 

𝑛 = ൝
ඥ(2𝑎 − 𝑑)2 + 8𝑑𝑠

2
+ 𝑑 − 2𝑎ൡ ÷ 2𝑑 

𝑑 = ൜
2 × 2420

40
− 2 × 2ൠ ÷ 39 

= (121 − 4) ÷ 39 = 3 

𝑛 = ൝
ඥ(2𝑎 − 𝑑)2 + 8𝑑𝑠 + 𝑑

2
− 𝑎ൡ ÷ 𝑑 

=
𝑛

2
(𝑎 + 𝑙) =

40

2
(2 + 119) = 2420 

adl a+(n-1)d=d

  a d  







 
an

an d

an  d


 


 



       


s






∴ 𝑆 = 1 + 3 + 5 + ⋯ 19 

∴ 𝑆 = 361 𝑎 = 1, 𝑛 = 19, 𝑑 = 2 
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s   a,d,n 



 


 

          


     



 


 




     

Prime Number
s a,d,n    


s





a
dn

 


s, a, d 
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 s    A  D
 n
n
     


 

 
 



       


n






nas



      



𝑠

𝑆
=

𝑎

𝐴
=

𝑑

𝐷
 




A 
D 



 


 











𝑆

𝑠
=

189

63
= 3 

∴ 𝑆 = 189 
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s
S=







 

 (Arithmetic Progression) a  d 


 


 





      


AD

A a
D d

 


 

      




s
S=


 


𝑆

𝑠
=

𝐴

𝑎
 𝐴 =

𝑆

𝑠
𝑎 =

14

133
× 3 =

2

19
× 3 =

6

19
 

𝐷 =
𝑆

𝑠
× 𝑑 =

14

133
× 1 =

2

19
 

∴ 𝐴 =
6

19
, 𝐷 =

2

19
 

𝑆

𝑠
=

13

182
=

1

14
 

𝑆

𝑠
=

𝐴

𝑎
=

𝐷

𝑑
 

𝐴 =
𝑆

𝑠
𝑎 =

1

14
× 2 =

1

7
 

𝐷 =
𝑆

𝑠
𝑑 =

1

14
× 2 =

1

7
 

𝑎 + (𝑎 + 𝑑) + (𝑎 + 2𝑑) + ⋯ (𝑎 + 𝑛 − 1തതതതതതത𝑑) + ⋯ 
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a, 
r 

                                               
(Geometric Progression) 


d  
r 
n  r

     


 


 

n  
 





𝑎 + 𝑎𝑟 + 𝑎𝑟2 + ⋯ + 𝑎𝑟𝑛−1 + ⋯ 

𝑎𝑟𝑛 ÷ 𝑎𝑟𝑛−1 = 𝑟 



𝑆 = 𝑎 + 𝑎𝑟2 + ⋯ + 𝑎𝑟𝑛−1                            (1) 

n 



      


      r n  


    



       





r n        
  r n 

        


r




∴ 𝑆 =
𝑎(𝑟𝑛−1)

(𝑟 − 1)
 

𝑟 ≠ 1 

𝑆 = 𝑎(𝑟𝑛−1) ÷ (𝑟 − 1) 

(𝑎 + 𝑛𝑑) − (𝑎 + 𝑛 − 1തതതതതതത𝑑) = 𝑑 

𝑟𝑠 =
𝑎𝑟 + 𝑎𝑟2 + ⋯ + 𝑎𝑟𝑛−1 + 𝑎𝑟𝑛

(2) − (1) → 𝑆(𝑟 − 1) = 𝑎𝑟𝑛 − 𝑎
                    (2) 
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   r n    r n 
ar






 


𝑆𝑛 =
𝑎(𝑟𝑛 − 1)

(𝑟 − 1)
 

  
  
  
  
  r


   r n    
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 a r n    


  S=






 


 




arn






∴ 𝑆 = 2(38 − 1) ÷ (3 − 1) 

= (38 − 1) = 6560 



    
   
   
  r 

 


 



      


arns

 


 


𝑆 = 𝑎(𝑟𝑛 − 1) ÷ (𝑟 − 1) 

     = 3(515 − 1) ÷ (5 − 1) 

= 3 ×
30517578124

4
 

       = 7629394531 × 3 = 22888183593 
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ar ns 

s 


 


 

      

ar ns 

s 



 


 





S

S
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 148 149

s, r, n a 


 






r

n


s a 

 





 r

 n

𝑎 = 𝑠(𝑟 − 1) ÷ (𝑟𝑛 − 1) 

                                                       =14043× (8 − 1) ÷ (85 − 1) 

         = (14043 × 7) ÷ (32768 − 1) 

    = 98301 ÷ 32767 = 3 

 






     
       




 





   n    r
     r n     
    r    Sa



Foot notes

   n r
r n r n  Sr
aa=Srr n
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a,n,s r



n 
n n 
       
    



      
       
  r





  r  n-1 n-1
r

 


 


𝑠 = 𝑎(𝑟𝑛 − 1) ÷ (𝑟 − 1) 

                                                   𝑠

𝑎
=

𝑟𝑛 −1

𝑟−1
= 𝑟𝑛 − 1 + 𝑝, 𝑟𝑛 − 2 + ⋯ 

𝑠

𝑎
 




s 

 





r

n


s a



 


𝑎 = 𝑠(𝑟 − 1) ÷ (𝑟𝑛 − 1) 

                                                       =22960× (3 − 1) ÷ (38 − 1) 

       = 22960 × 2 ÷ (6561 − 1) 

    = 45920 ÷ 6560 = 7 





𝑎 = 𝑠(𝑟 − 1) ÷ (𝑟𝑛 − 1) 

                                                       =6560× (3 − 1) ÷ (38 − 1) 

       = 6560 × 2 ÷ 6560 = 2 
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r
 



 

 a n  

r  

 
  
  
  
  

  
  
  

r


 


 

𝑠

𝑎
=

6560

2
= 3280 

a

n


       s 

r  

  
   

  
  
  

r
 



 

an

r  

 
  
  
  
  

𝑠

𝑎
=

14043

3
= 4681 

}

22960

7
= 3280 
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 s     r -1
a
r  
n

 
n


r

 



 

     



ars



𝑠 =
𝑎(𝑟𝑛 − 1)

(𝑟 − 1)
 (𝑟𝑛 − 1) =

𝑠(𝑟 − 1)

𝑎
 

∴ 𝑟𝑛 =
𝑠(𝑟 − 1)

𝑎
+ 1 

√𝑟
𝑛  

𝑟𝑛 =
𝑠(𝑟 − 1)

𝑎
+ 1 

8𝑛 =
14043 × 7

3
+ 1 = 32768 


 
 

 
 
 

 
n

 




     


ars



n

 
  

 
 
 

 

∴ 

𝑟𝑛 =
𝑠(𝑟 − 1)

𝑎
+ 1 

3𝑛 =
22960 × 2

7
+ 1 
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𝑟𝑛 =
𝑠(𝑟 − 1)

𝑎
+ 1 

3𝑛 =
6560 × 2

2
+ 1 = 6561 

∴ 




 
 

 
n 

 







arsn 


n
 

  
 
 
 

 
 
 

 
n 
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*  *  *





 160






     





a 




a, a+d,....a+(n-1)d, a+nd...a+(N-1)d

a, ar, ... ar n-1, arn...arN-1

Nn 
a+nd

a+(N-1)d

N-n

 


                                                  2















a+(a+d)+(a+2d)+...+[a+(n-1)d]
n n

n



l n


 




      =
12

2
(3 + 25) = 168 

=
5

2
(3 + 11) = 35 

    =
7

2
(13 + 25) = 133 

   = 133 = (168 − 35) ∴ 

   𝑆 =
𝑛

2
[2𝑎 + (𝑛 − 1)𝑑] 

           =
𝑛

2
[𝑎 + 𝑎(𝑛 − 1)𝑑] 

=
𝑛

2
 

     =
𝑛

2
[𝑎 + 𝑙] 

 


      = {𝑎 + 𝑛𝑑 + 𝑎 + (𝑁 − 1)𝑑}
𝑁 − 𝑛

2
 

= [2𝑎 + (𝑛 + 𝑁 − 1)𝑑]
𝑁 − 𝑛

2
 

161



 162 163

 

















 

 

 

 

 

       
    
    

     
  
     
     
     
     
     
     
     
     
     



 







     
ad Nn


N-n


A  𝐴 = 𝑎(10 − 1)𝑑 = 4 + 9 × 8 = 76 
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ad Nn



 



 




=
17

2
 [2 × 76 + 16 × 8] 

       = 2380 

𝑆𝑁 = 𝑆23 =
23

2
 [2 × 6 + 22 × 8] = 2162 

𝑆𝑛 =
13

2
[2 × 6 + 12 × 8] = 702 

= 2162 − 702 = 1460 






adNn







 







adNn








 


𝑆100 =
100

2
[10 + 99 × 5] = 25250 

𝑆200 =
200

2
[10 + 199 × 5] = 100500 

𝑆12 =
12

2
[6 + 11 × 7] = 498 

𝑆24 =
24

2
[6 + 23 × 7] = 2004 

𝑆24 − 𝑆12 = 1506. 
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ad









 







      
A=a+nd - a,n,d


𝑆7 =
7

2
[4 + 6 × 3] = 77 

     𝑆14 =
14

2
[4 + 13 × 3] = 301 

301 − 77 = 224. 




 









ad N

n 







n
A=and 


Nnd

     


𝑆𝑛 = 77 

𝑆𝑛 =
𝑛

2
[2𝑎 + (𝑛 − 1)𝑑] 

77 =
𝑛

2
[4 + (𝑛 − 1)3] 

3𝑛2 + 𝑛 = 154 

(𝑛 − 7) + (3𝑛 + 22) = 0 

𝑆𝑁−𝑛 =
7

2
[2 × 23 + 6 × 3] = 224 




⁖ 
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A=a+nd 

 









𝑆𝑁, 𝑆𝑛 , 𝑆𝜗  𝜗 = 𝑁 − 𝑛 

𝑆𝑁, 𝑆𝑛 , 𝑆𝑁−𝑛  

𝑆𝑁 =
24

2
{6 + 23 × 7} = 2004 

𝑆𝑛 =
12

2
{6 + 11 × 7} = 498 

𝑆𝑁−𝑛 = 𝑆𝑁 − 𝑆𝑛 = 2004 − 498 = 1506 

     


adN n 




 






adN





𝑆𝑁  

𝑆𝑁 =
26

2
[2 × 4 + 25 × 8] = 2704 

𝑆𝑛 =
9

2
[8 + 8 × 8] = 324 

𝑆𝑁−𝑛 = 𝑆𝑁 − 𝑆𝑛 = 2380 

𝐴 = 76 (𝑎 + 𝑛𝑑 = 4 + 9 × 8) 

𝑆𝑁−𝑛  

= 60 + 1400 = 1460 




= 𝑆𝑁 − 𝑆𝑛 = (𝑁 − 𝑛) +
𝑑

2
[𝑁(𝑁 − 1) − 𝑛(𝑛 − 1)] 

= 6(23 − 13) +
8

2
[23 × 22 − 13 × 12] 
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adNn







 







𝑆𝑁−𝑛  

𝑆𝑛 =
𝑛

2
[2𝑎 + (𝑛 − 1)𝑑] 

=
100

2
[10 + 99 × 5] 

= 25,250 

𝑎 + 𝑛𝑑 = 5 + (100 × 5) = 505 

𝑆𝑁−1 = 𝑎(𝑁 − 𝑛) +
𝑑

2
[𝑁(𝑁 − 1) − 𝑛(𝑛 − 1)] 

= 5 × (200 − 100) +
5

2
[200 × 199 − 100 × 99] 

= 75,250 







     

adNn𝑆𝑁−𝑛  𝑆𝑛  




 











𝑆𝑛 =
𝑛

2
[2𝑎 + (𝑛 − 1)𝑑] 

=
37

2
[28 + 36 × 8] 

= 5846 

 

𝑆𝑁−𝑛 = 𝑆𝑁 − 𝑆𝑛 = 𝑎(𝑁 − 𝑛) +
𝑑

2
[𝑁(𝑁 − 1) − 𝑛(𝑛 − 1)] 

= 14 × (216 − 37) +
8

2
[216 × 215 − 37 × 36] 

= 1,82,938 
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            Column
A


𝑎, 𝑑, 𝑛,     𝑆𝑛  































   n Nn  
N

 𝐴, 𝑁 − 𝑛,  𝑆𝑁,         𝑆𝑁−𝑛  
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adNn









𝑆𝑛 =
9

2
[8 + 8 × 8] = 324 

𝑆𝑁 =
𝑁

2
[2𝑎 + (𝑛 − 1)𝑑] 

=
26

2
[8 + 25 × 8] 

= 2704 

𝑎 + 𝑛𝑑 = 4 + 9 × 8 = 76 

𝑆𝑁−𝑆𝑛 = 2704 − 324 

= 2380 

 




 

      






adNn












 


𝑆𝑁, 𝑆𝑛,𝑆𝑁−𝑛  

𝑆𝑁 =
23

2
[2 × 6 + (23 − 1) × 8] 

= 2162 

   𝑆𝑛 =
13

2
[2 × 6 + (13 − 1) × 8] 

= 702 

𝑆𝑁−𝑆𝑛 = 2162 − 702 = 1460 

𝑎 + 𝑛𝑑 = 6 + 13 × 8 = 110 



 176 177











adNn









 






      


 
 

𝑆𝑁 =
200

2
[10 + 199 × 5] = 100500 

𝑆𝑁 =
100

2
[10 + 99 × 5] = 25250 

𝑆𝑁−𝑆𝑛 = 75250 

= 𝑎 + 𝑛𝑑 = 5 + 100 × 5 

   = 505 




adNn














*  *  *

𝑆𝑁 =
24

2
[6 + 23 × 7] = 2004 

𝑆𝑁 =
12

2
[6 + 11 × 7] = 498 

𝑆𝑁−𝑛 = 𝑆𝑁−𝑆𝑛 = 1506 
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 (The Process of Cross reduction) 


     







(Cross multiplication and simplification)

 


 






      

 



  







2

3
×

5

9
=

2 × 5

3 × 9
=

10

27
 

3

4
 

3

5
 

3

4
×

3

5
=

9

20
 

3

5
 

9

20
× 10 

9

20
 

9

2
 

1

2
 







3

4
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3

7
 

5

6
 

5

14
 

3

7
 

5

6
 

5

14
× 10 

25

7
 

4

7
 

16

7
 

2

7
 

2

5
  

5

8
 

2

5
×

5

8
=

1

4
 

 






 


 



    








 


 

 





















3

4
 

2

3
 

1

2
×

3

4
=

3

8
 

1

4
×

2

3
=

1

6
 

3

8
×

1

6
=

1

16
 

1

2
 

3

4
  

8

9
  

1

3
  

1

9
 

൬
1

2
×

3

4
 ൰ × ൬

8

9
×

1

3
൰ 
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2
1

2
 

5

2
× 

25

4
 =  

125

8
 







 


 








 


 































7

8
  

5

9
 

9

10
 

7

64
 ൬

7

8
×

5

9
൰ × ൬

9

10
×

1

2
×

1

2
 ൰ 














6

7
×

8

9
×

3

4
×

3

4
=

3

7
 

6

7
 

8

9
 

 

1

2
 

3 −
1

2
 

3

4
  

3

4
  

2
1

2
× 6

1

4
   

6
1

4
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2

2

3
 14

1

5
 

2
2

3
× 14

1

5
  

8

3
× 

71

5
 =  

568

15
  

= 37
13

15
 

2

3
  

 
 
 










1

2
 

1 −
1

2
=

1

2
 









 


 













 


 

1

2
 

1

2
×

64

5
=

32

5
 

= 6
2

5
 




 
 

൬2 −
1

3
൰ 

൬17 −
5

6
൰ 

= ൬2 −
1

3
൰ ൬17 −

5

6
൰ 

=
5

3
×

97

6
=

485

18
 

1

9
 

13 −
1

5
=

64

5
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1

5
 

1

4
 

1

4
 

1

2
 

1

2
×  

4

3
 =

2

3
  

=
19

30
×

2

3
 =

19

45
  

4

15
 

∴ 














 



 







 












 
















= ൬
1

6
+

1

6
+

1

2
൰ − ൬

1

6
+

1

6
+

1

4
൰ =

1

24
 

1

6
 

1

2
 

1

4
 

1

3
 

1

3
 

2

3
 

1

3
  =

5

18
 

 

= ൬
1

4
+

1

4
×

1

5
൰ − ൬

1

4
+

1

4
×

1

3
൰ =

1

4
×

6

5
+

1

4
×

4

3
=

19

30
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*  *  *

1

2
 

1

2
 

1

2
 

3

4
 × 

7

8
 =

21

32
   

3

4
 

1

2
 

1

2
 







 




 


 


     













 

𝑎

𝑏
÷

𝑐

𝑑
→ 𝑎 × 𝑑 = 𝑎𝑑 

              𝑐 × 𝑏 = 𝑏𝑐 

𝑎𝑑, 𝑏𝑒 
𝑎𝑑

𝑏𝑐
 

1

2
=

1

2
× 

3

2
 =

3

4
  

= ൬
1

2
×

7

4
=

7

8
൰ 
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39

2
×

2

17
=

39

17
 

= 2
5

17
 

12

17
 






2

27
× 100 =

200

27
 = 7

11

27
 

=
2

27
 









         
    


 


 








 


 








𝑎

𝑏
÷

𝑐

𝑑
=

𝑎

𝑏
×

𝑑

𝑐
=

𝑎𝑑

𝑏𝑐
 






1

2
 

3

4
  

3

4
×

2

1
 =

3

2
  





 



8
1

2
 

1

2
 

19
1

2
 

8
1

2
=

17

2
 19

1

2
=  

39

2
 

13
1

2
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4

13
 













500 ×
1

2
 

1001

2
×

2

707
 

=
1001

707
×

143

101
 











 


 

             



           















= 15
3

4
 

100 ×
4

63
 

400

63
 

31

63
 












4
1

3
 

5

40
=

1

8
 

4
1

3
 7

1

8
 

7
1
8

4
1
3

 

=
57

8
×

3

13
=

171

104
 1

67

104
 

353
1

2
 



194







 




 


 


       


 


 

 






ቀ
𝑎

𝑏
ቁ

2

=
𝑎2

𝑏2
 










 



 













5

2
  

7

2
 

9

2
 

23

4
  

14

3
 









*  *  *

143

101
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*

 

 

 

 

     







*  *  *

൬65
1

5
൰

2

 =
326 × 326

5 × 5
=

106276

25
= 4251

1

25
 

൬28
4

9
൰

2

 =
256 × 256

9 × 9
=

65536

81
= 809

7

81
 





 





*      





25
1

11
 

36
1

12
 

൬25
1

11
൰

2

 = ൬
276

11
൰

2

=
276 × 276

11 × 11
=

76176

121
= 629

67

121
 

൬36
1

12
൰

2

 = ൬
433

12
൰

2

=
433 × 433

12 × 12
=

187489

144
= 1302

1

144
 



 


 

 





























64
1

3
 

65
1

5
 

28
4

9
 

൬64
1

3
൰

2

 =
193 × 193

3 × 3
=

37249

9
= 4138

7

9
 

൬
5

2
൰

2

=
5 × 5
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