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Introduction 
 

The simplicity and elegance in working out the differentiation of ratios of polynomials is exemplified by 
demonstrating a few problems using the formulae similar to the  UrdhvaTiryagbhyam multiplication and 
principle of digression.  The working details are also compared with the method in vogue using the formula 
𝑣𝑑𝑢−𝑢𝑑𝑣

𝑣2
  for the digression in the form of 𝑢

𝑣
 functions of ′x′. 

 
Abstract 

 
The Vedic Method involves in writing down the problem in a specific manner leading to the result and is as 
follows : 
 
For example, working process of the problem 3+6𝑥+9𝑥

2+18𝑥3

1+2𝑥+4𝑥2+8𝑥3
= 𝑢

𝑣
 is explained. 

 
First Step  x xP

2 xP

3 
Numerator (u) 3 6 9 18 
Denominator (v) 1 2 4 8 

 
The numbers (1.6 – 3.2) (1-0) Powers 
 
The Multiplication deals with differences in powers.  The first step is (1.6 – 3.2)(1 – 0) 
 
The second step is : (1.9 – 3.4)(2-0)x = -6x 
 
Third step : (1.18 – 3.8)(3-0)xP

2 

Fourth step : (2.9 – 6.4)(2-1)xP

2 } =  -24xP

2 

 
5 P

th
P step : (2.18 – 6.8)(3-1)xP

3
P=-24xP

3 
 
6 P

th
P step : (4.18 – 9.8)(3-2)xP

4
P=0 and the final result is equal to  −6x−24x

2−24x3

v2
 

 
Differentiate (w.r.t. x) the following : 

1) 𝒛 = 𝟒𝐱+𝟐
𝟐𝐱𝟐+𝟐𝐱

 

Western Method : 

     A  -   B 
z = 4x+2

2x2+2x
= U

V
      dz = vdu−udv

v2
   

z=2+4x+0x
2

0+2x+2x2
= u

v
 

A=vdu ; B=udv 

A→(2x+2xP

2
P)4 – (2+4x)(2+4x) ←B 

A – B = 8x+8xP

2
P-4-8x-8x-16x P

2 

−4 − 8x − 8x2

v2
=
−1 − 2x − 2x2
x2 + 2x3 + x4
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Vedic Method : 
      A - B 

Z = 2+4x+0x2

0+2x+2x2
= u

v
     dz = vdu−udv

v2
 

(0.4 – 2.2)(1-0) + (0.0 – 2.2)(2 – 0)x + (2.0 – 4.2)(2 – 1)xP

2 

dz
dx

=
−1− 2x − 2x2

x2 + 2x3 + x4
 

2) 𝒛 = 𝟑+𝟔𝐱+𝟗𝐱𝟐+𝟏𝟖𝐱𝟑

𝟏+𝟐𝐱+𝟒𝐱𝟐+𝟖𝐱𝟑
= 𝐮

𝐯
  

Western Method : 
dz
dx

=
vdu − udv

v2
 

dz
dx

=
(1 + 2x + 4x2 + 8x3)(6 + 18x + 54x2)−  (3 + 6x + 9x2 + 18x3)(2 + 8x + 24x2)

v2
 

On simplifying 

A→vdu :  (1 + 2x + 4x2 + 8x3)(6 + 18x + 54x2) 

6 18x 54xP

2    
 12x 36xP

2 108xP

3   
  24xP

2 72x P

3 216xP

4  
   48x P

3 144xP

4 432xP

5 
6 30x 114xP

2 228xP

3 360xP

4 432xP

5 
-B→ -udv :  –(3+6x+9xP

2
P+18x P

3
P)(2+8x+24xP

2
P) 

-6 -24x -72xP

2    
 -12x -48xP

2 -144x P

3   
  -18xP

2 -72x P

3 -216x P

4  
   -36x P

3 -144xP

4 -432x P

5 
-6 -36x -138xP

2 -252x P

3 -360x P

4 -432x P

5 
  (A − B) = −6x−24x2−24x3

v2
 

Vedic Method : 

(1.6 – 3.2)(1-0) + (1.9 – 3.4)(2-0)x +[(1.18 – 3.8)(3 – 0)xP

2
P +(2.9 – 6.4)(2 – 1)x2]+(2.18 – 6.8)(3-1)xP

3
P + 

(4.18 – 9.8)(3 – 2)xP

3
P + (4.18 – 9.8)(3-2)xP

4 

On simplifying ; the result dz = −6x−24x
2−24x3

v2
 

                            A  - B 

3) 𝒛 = 𝟐+𝟕𝐱+𝟑𝐱𝟐

𝟒+𝟗𝐱+𝟐𝐱𝟐
= 𝐮

𝐯
      𝐝𝐳 = 𝐯𝐝𝐮−𝐮𝐝𝐯

𝐯𝟐
 

Western Method : 

(4+9x+2x2)(7+6x)-(2+7x+3x2)(9+4x) 

A→ 28 24x   
  63x 54x P

2  
   14x P

2 12x P

3 
 28 87x 68x P

2 12x P

3 
-B→ -18 -8x   
  -63x -28x P

2  
   -27x P

2 -12x P

3 
 -18 -71x -55x P

2 -12x P

3 
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(A – B) = 10+ 16x + 13xP

2 

Vedic Method : 

(4.7 – 2.9)(1-0)+(4.3 – 2.2)(2-0)x + (9.3 – 7.2)(2-1)x P

2 

On simplifying :  𝑑𝑧 = 10+ 16x + 13x2
v2

 

                                                           A  - B 

4)  z= 𝟏+𝟒𝐱+𝟗𝐱𝟐+𝟑𝐱𝟑
𝟐+𝟑𝐱+𝟒𝐱𝟐+𝟗𝐱𝟑

= 𝐮
𝐯
      𝐝𝐳 = 𝐯𝐝𝐮−𝐮𝐝𝐯

𝐯𝟐
 

Western Method : 

(2+3x+4xP

2
P+9x P

3
P)(4+18x+9xP

2
P) – (1+4x+9xP

2
P+3x P

3
P)(3+8x+27x P

2
P) 

A→ 8 36x 18x P

2    
  12x 54x P

2 27x P

3   
   16x P

2 72x P

3 36x P

4  
    36x P

3 162xP

4 81x P

5 
 8 48x 88x P

2 135xP

3 198xP

4 81x P

5 
 

B→ 3 8x 27x P

2    
  12x 32x P

2 108xP

3   
   27x P

2 72x P

3 243xP

4  
    9xP

3 24x P

4 81x P

5 
 3 20x 86x P

2 189xP

3 270xP

4 81x P

5 
(A-B)= 5 + 28x + 2x2 − 54x3 − 69x4 

dz =5+28x+2x
2−54x3−69x4

v2
 

Vedic Method : 

(2.4 – 1.3) + (2.9 – 1.4)(2-0)x + [(2.3 – 1.9)(3 – 0)xP

2
P –(3.9 – 4.4)(2 – 1)xP

2
P] + (3.3 – 4.9)(3 – 1)xP

3
P + (4.3 

– 9.9)(3 – 2)xP

4
P = 5 + 28x + 2x2 − 54x3 − 69x4 

dz =5+28x+2x
2−54x3−69x4

v2
 

                                                                            A - B 

5)  z= 𝟐+𝟑𝐱+𝟒𝐱
𝟐+𝐱𝟑

𝟐+𝟒𝐱+𝟗𝐱𝟐+𝟐𝐱𝟑
= 𝐮

𝐯
     𝐝𝐳 = 𝐯𝐝𝐮−𝐮𝐝𝐯

𝐯𝟐
 

Western Method : 

 (2+4x+9xP

2
P+2x P

3
P)(3+8x+3xP

2
P)-(2+3x+4xP

2
P+x P

3
P)(4+18x+6xP

2
P) 

A→ 6 16x 6xP

2    
  12x 32x P

2 12x P

3   
   27x P

2 6xP

3 16x P

4  
    72x P

3 27x P

4 6xP

5 
 6 28x 65x P

2 90x P

3 43x P

4 6xP

5 
 
 

B→ 8 36x 12x P

2    
  12x 54x P

2 18x P

3   
   16x P

2 72x P

3 24x P

4  
    4xP

3 18x P

4 6xP

5 
 8 48x 82x P

2 94x P

3 42x P

4 6xP

5 
 (A-B) = -2-20x-17x P

2
P-4x P

3
P+x P

4 
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Vedic Method : 

(2.3 – 2.4)(1 – 0) + (2.4 – 2.9)(2 – 0)x [(2.1 – 2.2)(3-0)xP

2
P+(4.4 – 3.9)(2-1)xP

2
P] + (4.1 – 3.2)(3 – 1)xP

3
P + 

(9.1 – 4.2)(3 – 2)xP

4 

𝑑𝑧 =
−2 − 20x − 17x2 − 4x3 + x4

𝑣2
 

Conclusions 
 

The “ . “ between two numbers indicates multiplication.  The method suggested from Vedic principles has an 
advantage in preparing the answer in quick succession using digression principle and the method similar to 
‘UrdhwaTiryagbhyam’ with the Vertical multiplication, being absent and finally the simplification can be 
carried out with extreme simplicity thus saving time and introducing elegance in working steps.  Author has 
given the (Western) existing method (method in vogue) by the ordinary multiplication followed by 
simplification, which requires more time.  As such, the author has worked out the problem by both the methods.  
The problem deals with differentiation of the ratio of polynomials valid for any number of terms and of any 
order.  The author opines such simple methods need to be introduced in the text books – as an alternative 
method and of Indian Origin. 

Acknowledgements 
 
The author is deeply indebted to Prof. GSN Raju, the Vice Chancellor of Centurion University of Technology 
and Management AP, Vizianagaram and also equally acknowledges Prof. D.N.Rao, the Vice President of the 
Institution for his interest in this line of Investigation. The author extends her special thanks to Prof. Mukti 
Kanta Mishra, the President of the Institution for giving the position of Emeritus Professor in the Institution. The 
author is thankful to Prof. C.V.Gopinath, Registrar of the University for their appreciation of the work of the 
Indian Origin.  
 

References 
 

1.  Vedic Mathematics by Jagadguru Swamiji, Sri Bharati Krishna Tirthaji Maharaja, Publishers : Motilal 
Banarsidas Pvt. Ltd., New Delhi (Latest Edition – 2013). 

2.  Lecture Notes (in 5 Volumes) by Prof. C. Santhamma et.al published by Bharateeya Vidya Kendram, 
Visakhapatnam (2002-2007). 

3. Application of Vedic Mathematical Sutras by A.P. Nocholas, K.R. Williams and J.Pickles (1884-1960) in 
celebration of Sri Bharatee Krishna Tirtha Swamiji. 

4.  International Journal of Engineering Research and General Science, Volume 7, issue 3, May-June, 2019. 
Title : Expansion of (a+b+c+d+e+…….) P

n
P using Symmetry and principles of homogeneity of the sum of 

“m” elements raised to the power of a +ve integer. 
5.  International Journal of Scientific Engineering and Applied Science (IJSEAS) – Volume-6, Issue-6, June, 

2020. Title : Cube root of a Number / Polynomial by Vedic Method 
6.  International Journal of Scientific Engineering and Applied Science (IJSEAS) – Volume-6, Issue-

8,August, 2020. Title : Solutions of Polynomial Equation of the 3 P

rd
P degree using Vedic Method 

7.  International Journal of Scientific Engineering and Applied Science (IJSEAS) – Volume-6, Issue-9, 
September, 2020. Title : Solutions of Polynomial Equation of the 4 P

th
P  degree using Vedic Method. 

8.  International Journal of Scientific Engineering and Applied Science (IJSEAS) – Volume-6, Issue-9, 
September, 2020. Title : Solutions of Polynomial Equation of the 5 P

th
P degree using Vedic Method. 

9.  International Journal of Scientific Engineering and Applied Science (IJSEAS) – Volume-6, Issue-9, 
September, 2020. Title : Solutions of Polynomial Equation of the 7 P

th
P degree using Vedic Method. 


