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

p q p : q = 
p

q
 p q 

p q


a, b, c, d a : b = 
c : d 

 a, b, c  a : b = b : c 
 a, b, c b2 = ac



a : b =  c : d b : a = d : c [ (invertendo)] 
a : b =  c : d a : c = b : d [ (alternendo)] 

a : b =  c : d 
a + b

b
 = 

c + d

d
 [ (componendo)] 

 a : b =  c : d 
a  b

b
 = 

c  d

d
 [ (dividendo)]

 a : b =  c : d 
a + b

a  b
 = 

c + d

c  d
 [ - (componendo-dividendo)] 

 
a

b
 = 

c

d
 = 

e

f
 = 

g

h
 = 

a + c + e + g

b + d + f + h
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a b 

= a 

 = a2 
= b 

 b2 

 
a2

b2  = a2 : b2 

 = a2 : b2 (Ans.)

= r 

  = r2 

 = 2r 

= r2 

  = r2  r 

 = 4 r 

= 
2  r

4  r
  = 



2
 =  : 2 (Ans.) 

3 : 4  180; 

3x 4x    

 12x 
 12x = 180  

x = 
180

12
  

  x = 15 
  (3  15) 45 

(4  15) 60 
45 60.  

1 : 4

= x 

  = 4x 

 (4x + x) = 5x 


x

5x
  





  100% = 
x

5x
   100% = 







1

5
  100   % = 20% 

 20%. (Ans.)  
28% 

100 28% (100 – 28) 72 

72 : 100 = 
72

100
  

   = 
18

25
  = 18 : 25 

 = 18 : 25. (Ans.) 

70 7 5 : 2 5

7 5k 

7 2k 
k 

 (5k + 7) 
2k + 7) 

5 (5k + 7 + 5) 
(5k + 12) 

5 (2k + 7 + 5) 
(2k + 12) 

(5k + 7) + (2k + 7) = 70 

   5k + 7 + 2k + 7 = 70 
   7k + 14 = 70 

   7k = 70  14 = 56 

   k = 
56

7
 = 8 

    k = 8 
  5 

= (5  8 + 12) : (2  8 + 12) 
  = (40 + 12) : (16 + 12) 
  = 52 : 28 
  = 13 : 7 (Ans.) 

a : b = b : c 

(i) 
a

c
  = 

a2 + b2

b2 + c2  (ii) a
2 b2 c2 







1

a3 +
1

b3 +
1

c3   = a3 + b3 + c3  

(iii) 
abc (a + b + c)3

(ab + bc + ca)3   = 1 (iv) a – 2b + c = 
(a – b)2

a
  = 

(b – c)2

c
  

(i) a : b = b : c, 





 
a

b
 = 

b

c
   

   b2 = ac 
a

c
   

= 
a2 + b2

b2 + c2  = 
a2 + ac

ac + c2   [  b2 = ac] 

  = 
a (a + c)

c (a + c)
  = 

a

c
  

a

c
  = 

a2 + b2

b2 + c2   

(ii) a : b = b : c 

a

b
  = 

b

c
  

 b2 = ac 

= a2b2c2 






1

a3 + 
1

b3 + 
1

c3    

  = 
a2b2c2

a3   + 
a2b2c2

b3   + 
a2b2c2

c3   

  = 
b2c2

a
  + 

a2c2

b
  + 

a2b2

c
   

  = 
ac. c2

a
 + 

(b2)
2

b
 + 

a2.ac

c
           [  b2 = ac]  

  = 
ac3

a
  + 

b4

b
  + 

a3c

c
  

  = c3 + b3 + a3 

  = a3 + b3 + c3  = 

a2b2c2 






1

a3 +
1

b3 +
1

c3   = a3 + b3 + c3  

(iii) a : b = b : c 

a

b
  = 

b

c
  

    b2 = ac 

abc (a + b + c)3

 (ab + bc + ca)3  

  = 
b. b2 (a + b + c)3

(ab + bc + b2)3     [  b2 = ac] 





  = 
b3 (a + b + c)3

{b (a + c + b)}3  = 
b3 (a + b + c)3

b3 (a + b + c)3   

  = 1 = 

abc(a + b + c)3

(ab + bc + ca)3  = 1  

(iv) a : b = b : c  

a

b
  = 

b

c
  

   b2 = ac 

= a – 2b + c 

= 
(a – b)2

a
  = 

a2  – 2ab + b2

a
 

a2 – 2ab + ac

a
       [  b2 = ac]

  = 
a(a – 2b + c)

a
  = a – 2b + c 

= 
(b  c)2

c
  = 

b2  2bc + c2

c
 

ac – 2bc + c2

c
        [  b2 = ac] 

= 
c(a – 2b + c)

c
  = a – 2b + c 

a – 2b + c = 
(a – b)2

a
  = 

(b – c)2

c
   

(i) 
1 – 1 – x

1 + 1 – x
  = 

1

3
   (ii) 

a + x + a – x

a + x – a – x
  = b 

(iii) 
a + x  a2 – x2

a + x + a2 – x2
  = 

b

x
, 2a > b > 0 x  0. 

(iv) 
x – 1 + x – 6

x – 1 – x – 6
  = 5 (v) 

ax + b + ax – b

ax + b – ax – b
  = c 

(vi) 81 






1 – x

1 + x

3 
= 

1 + x

 1 – x
  





(i) 
1 – 1 – x

1 + 1 – x
  = 

1

3
   

1 – 1 – x + 1 + 1 – x

1 – 1 – x – 1 – 1 – x
  = 

1 + 3

1 – 3
  

 
2

 – 2 ( )1 –  x
  = 

4

 – 2
 

1

1 – x
  = 2                 – 1 

2 1 –  x  = 1  

( )2 1 – x 2 = (1)2           

4 (1– x) = 1 

 4 – 4x = 1 

 – 4x = 1 – 4 

– 4x = – 3 

  x = 
 – 3

 – 4
  = 

3

4
   

 x = 
3

4
 

(ii)  
a + x + a – x

a + x – a – x
  = b  

a + x + a – x + a + x – a – x

a + x + a – x – a + x + a – x
  = 

b + 1

b – 1
   

-  

 
2 a + x

 2 a – x
  = 

b + 1

b – 1
  







a + x

a – x

2

  = 






b + 1

b – 1

2

                      

 
a + x

 a – x
  = 

b2 + 2b + 1

b2 – 2b + 1
  

 
a + x + a – x

 a + x – a + x
 = 

b2 + 2b + 1 + b2 – 2b + 1

b2 + 2b + 1 – b2 + 2b – 1
   

-  

2a

2x
  = 

2b2 + 2

4b
  

a

x
  = 

2 (b2 + 1)

4b
  

a

x
  = 

b2 + 1

2b
  





x (b2 + 1) = 2ab 

  x = 
2ab

 b2 + 1
  

 x = 
2ab

b2 + 1
 

 (iii)  
a + x  a2 – x2

a + x + a2 – x2
  = 

b

x
 

 
a + x  a2  x2 + a + x + a2  x2

a + x  a2  x2  a  x  a2  x2
 = 

b + x

b  x
   

-  

2a + 2x

 2 a2  x2
 = 

b + x

b x

2(a + x)

  2 a2  x2
 = 

b + x

b x

a + x

 a2  x2
 = 

b + x

b  x

(a + x)2

( a2 x2)2
 = 

(b + x)2

(b x)2

a2 + 2ax + x2

 a2  x2  = 
b2 + 2bx + x2

b2  2bx + b2

a2 + 2ax + x2 + a2  x2

a2 + 2ax + x2  a2 + x2

b2 + 2bx + x2 + b2 2bx + x2

b2 + 2bx + x2  b2 + 2bx  x2

-

2a2 + 2ax

2ax + 2x2 = 
2b2+ 2x2

4bx
2(a2 + ax)

2(x2 + ax)
 = 

2(x2 +b2)

2  2bx
 

 
a2 + ax

x2 + ax
 = 

x2 + b2

2bx
 

 x2 + b2)(x2 + ax) = 2bx(a2 + ax)            

x(x2 + b2) (x + a) = 2abx(x + a)  

 x2 + b2 = 2ab         [ x (x + a) 

x2 = 2ab  b2 

  x =  2ab  b2

x =  2ab  b2 

(iv)  
x – 1 + x – 6

x – 1 – x – 6
  = 5  





 
x – 1 + x – 6 + x – 1 – x – 6

x – 1 + x – 6 – x – 1 + x – 6
= 

5 + 1

5 – 1
   

   -

 
2 x – 1

2 x – 6
  = 

6

4
  

 
x – 1

x – 6
  = 

3

2
 

 






x – 1

x – 6 

 2

 = 






3

2

2
             

 

 
x – 1

x – 6
  = 

9

4
 

 9x – 54 = 4x – 4

 9x – 4x = 54 – 4  

 5x = 50

 x = 
50

5 
  

  x = 10  
 x = 10 

(v)  
ax + b + ax – b

ax + b – ax – b
  = c 

ax + b + ax – b + ax + b – ax – b

ax + b + ax – b – ax + b + ax – b 
  = 

c + 1

c – 1
   

-

 
2 ax + b

2 ax – b
  = 

c + 1

c – 1
   

 






ax + b

ax – b
 
2
 = 






c + 1

c – 1
 
2

 

 
ax + b

 ax – b
  = 

c2 + 2c + 1

c2 – 2c + 1
 

 
ax + b + ax – b

ax + b – ax + b
  = 

c2 + 2c + 1 + c2 – 2c + 1

c2 + 2c + 1 – c2 + 2c – 1
   

-  

 
2ax

2b
  = 

2c2 + 2

4c
  

 
ax

b
  = 

2(c2 + 1)

2 . 2c
   





 
ax

b
  = 

c2 + 1

2c
 

 x = 
c2 + 1

2c
   

b

a
 

 x = 
b(c2 + 1)

2ac
  

 x = 
b

2a
 






c2 + 1

c
   

  x = 
b

2a
 








c + 
1

c
  

 x = 
b

2a
 








c + 
1

c
 

 (vi)  81 






1 – x

1 + x

3

 = 
1 + x

 1 – x
  

 81 = 
(1 + x)4

(1 – x)4              






(1 – x)3

(1 + x)3  

 














1 + x

1 – x

2 2
 = (9)2 

 






1 + x

1 – x

2 = ± 9                       







1 + x

1 – x

2 = 9 – 9  

 
1 + x

1 – x
  = ± 9  ±  – 9 

1 + x

1 – x
  = ± – 9 

  
1 + x

1 – x
  = ± 3  


1 + x

1 – x
  = 3 

1 + x

1 – x
  = – 3 

 1 + x = 3 – 3x – 3 + 3x = 1 + x 

 x + 3x = 3 – 1 3x – x = 1 + 3 
 4x = 2  2x = 4 

x = 
2

4
    x = 

4

2
   

  x = 
1

2
   x = 2 

x = 2  
1

2
 

a

b
 = 

c

d
 





(i) 
a2 + ab + b2

a2 – ab + b2  = 
c2 + cd + d2

c2 – cd + d2  (ii) 
ac + bd

ac – bd
  = 

c2 + d2

c2 – d2  

(i)
a

b
  = 

c

d
  = k   

 
a

b
  = k a = bk 

c

d
  = k c = dk 

a2 + ab + b2

a2 – ab + b2  = 
(bk)2 + bk.b + b2

(bk)2 – bk.b + b2       [
  a = bk ] 

  = 
b2k2 + b2k + b2

b2k2 – b2k + b2 = 
b2 (k2 + k + 1)

b2 (k2 – k + 1)
  = 

k2 + k + 1

k2 – k + 1
 

c2 + cd + d2

c2 – cd + d2  = 
(dk)2 + dk.d + d2

(dk)2 – dk.d + d2
      [  c = dk ] 

  = 
d2k2 + d2k + d2

 d2k2 – d2k + d2  = 
d2 (k2 + k + 1)

d2 (k2 – k + 1)
  = 

k2 + k + 1

k2 – k + 1
   

  

a2 + ab + b2

a2 – ab + b2  = 
c2 + cd + d2

c2 – cd + d2   

(ii)   
a

b
  = 

c

d
  = k 

 
a

b
  = k 

c

d
  = k 

 a = bk  c = dk 

= 
ac + bd

ac – bd
  = 

bk.dk + bd

bk.dk – bd
            [  a = bk c = dk] 

  = 
bdk2 + bd

bdk2 – bd
  = 

bd (k2 + 1)

bd (k2 – 1)
   

  = 
k2 + 1

k2 – 1
 

= 
c2 + d2

c2 – d2  = 
(dk)2 + d2

(dk)2 – d2           [  c = dk] 

  = 
d2k2 + d2

d2k2 – d2  = 
d2 (k2 + 1)

d2 (k2 – 1)
   

  = 
k2 + 1

k2 – 1
  

 = 

ac + bd

ac – bd
  = 

c2 + d2

c2 – d2   





a

b
 = 

b

c

c

d

 (i) 
a3 + b3

b3 + c3  = 
b3 + c3

c3 + d3  (ii) (a
2 + b2 + c2) (b2 + c2 + d2) = (ab + bc + cd)2 

(i) 
a

b
  = 

b

c
  = 

c

d
  = k  

   c = dk, 

  b = ck = dk.k = dk2 

a = bk = dk2 k = dk3 

= 
a3 + b3

b3 + c3 = 
(dk3)3 + (dk2)3

(dk2)3 + (dk)3              

  = 
d3k9 + d3k6

d3k6 + d3k3  = 
d3k6 (k3 + 1)

d3k3 (k3 + 1)
  = k3 

= 
b3 + c3

c3 + d3  =  
(dk2)3 + (dk)3

(dk)3 + d3            

  = 
d3k6 + d3k3

d3k3 + d3  = 
d3k3 (k3 + 1)

d3 (k3 + 1)
  = k3 

  

a3 + b3

b3 + c3  = 
b3 + c3

c3 + d3 

(ii)  
a

b
  = 

b

c
  = 

c

d
  = k  

  c = dk, b = ck = dk. k = dk2 

  a = bk = dk2 . k = dk3 

 = (a2 + b2 + c2) (b2 + c2 + d2) 

  = {(dk3)2 + (dk2)2+(dk)2 }{(dk2)2 + (dk)2 + d2}  

[ a, b c 

  = (d2k6 + d2k4 + d2k2) (d2k4 + d2k2 + d2) 

  = d2k2 (k4 + k2 + 1)  d2 (k4 + k2 + 1) 

  = d4k2 (k4 + k2 + 1)2 

= (ab + bc + cd)2 

  = (dk3  dk2 + dk2  dk + dk  d)2      

  = (d2k5 + d2k3 + d2k)2 = {d2k (k4 + k2 + 1)}2 

  = d4k2 (k4 + k2 + 1)2 

  

(a2 + b2 + c2)(b2 + c2 + d2) = (ab  + bc +  cd)2  

     





x = 
4ab

a + b
 

x + 2a

x  2a
 + 

x + 2b

x  2b
 = 2, a  b. 

x = 
4ab

a + b
  

   
x

2a
 = 

4ab

2a(a + b)
                   [ 2a 

x

2a
 = 

2b

a + b
 

  
x + 2a

x  2a
 = 

2b + a + b

2b  a  b
           -

  
x + 2a

x  2a
 = 

3b + a

b  a
 

 
x

2b
 = 

4ab

2b(a + b)
 

x

2b
 =  

2a

a + b
 

  
x + 2b

x  2b
 = 

2a + a + b

2a  a  b
           -

x + 2b

x  2b
 = 

3a + b

a  b


x + 2a

x  2a
 + 

x + 2b

x  2b
 = 

3b + a

b  a
 + 

3a + b

a  b
 = 

3b + a

b  a
  

3a + b

 b  a
  

  = 
3b + a  3a  b

b  a
 = 

2b  2a

b  a
 = 

2(b  a)

b  a
 = 2 

  
x + 2a

x 2a
 + 

x + 2b

x 2b
 = 2 

x = 

3
m + 1 + 

3
m – 1

3
m + 1 – 

3
m – 1

   

 x3 – 3mx2 + 3x – m = 0 

x = 

3
m + 1 + 

3
m – 1

3
m + 1 – 

3
m – 1

 

x + 1

x – 1
  = 

3
m + 1 + 

3
m  1 + 

3
m + 1  

3
m  1

3
m + 1 + 

3
m  1  

3
m + 1 + 

3
m –1

  





 -

 
x + 1

x – 1
  = 

2
3

m + 1

2
3

m – 1

  

 






x + 1

x – 1

3
 = 









3

m + 1

3
m – 1

 
3             

 
x3 + 3x2 + 3x + 1

x3 – 3x2 + 3x – 1
  = 

m + 1

m – 1
    

 
x3 + 3x2 + 3x + 1 + x3 – 3x2 + 3x – 1

x3 + 3x2 + 3x + 1 – x3 + 3x2 – 3x + 1
  = 

m + 1 + m – 1

m + 1 – m + 1
   

-  

 
2x3 + 6x

6x2 + 2
  = 

2m

2
  

 
2(x3 + 3x)

2 (3x2 + 1)
  = m 

 
x3 + 3x

3x2 + 1
  = m 

 x3 + 3x = 3mx2 + m 

  x3 – 3mx2 + 3x – m = 0  

 x = 
2a + 3b + 2a – 3b

2a + 3b – 2a – 3b
  

 3bx2  4ax + 3b = 0.

x = 
2a + 3b + 2a – 3b

2a + 3b – 2a – 3b
  

 
x + 1

x  1
  = 

2a + 3b + 2a  3b + 2a + 3b  2a  3b

2a + 3b + 2a  3b  2a + 3b + 2a  3b

 
x + 1

x – 1
  = 

2 2a + 3b

2 2a – 3b
  

 






x + 1

x – 1

2
= 






2a + 3b

2a – 3b

2
 
 

 
(x + 1)2

(x – 1)2  = 
2a + 3b

2a – 3b
 

x2 + 2x + 1

x2 – 2x + 1
  = 

2a + 3b

2a – 3b
 





 
x2 + 2x + 1 + x2 – 2x + 1

x2 + 2x + 1 – x2 + 2x – 1
 = 

2a + 3b + 2a – 3b

2a + 3b – 2a + 3b
 

 

 
2x2 + 2

4x
  = 

4a

6b
   

 
2 (x2 + 1)

2  2x
  = 

2a

3b
 

 
x2 + 1

2x
  = 

2a

3b
 

 3bx2 + 3b = 4ax          

  3bx2 – 4ax + 3b = 0  

 a2 + b2

b2 + c2   = 
(a + b)2

(b + c)2   a, b, c 

a2 + b2

b2 + c2  = 
(a + b)2

(b + c)2  

 
(b + c)2

b2 + c2   = 
(a + b)2

a2 + b2  

 
b2 + 2bc + c2

b2 + c2   = 
a2 + 2ab + b2

 a2 + b2  

 
b2 + 2bc + c2 – b2 – c2

b2 + c2   = 
a2 + 2ab + b2 – a2 – b2

a2 + b2    

 

 
2bc

b2 + c2  = 
2ab

a2 + b2 

 
c

b2 + c2  = 
a

a2 + b2  2b 

 ab2 + ac2 = a2c + b2c              

 ab2 – b2c = a2c – ac2 

 b2 (a – c) = ac (a – c) 

 b2 = ac                        (a – c) 

  
a

b
 = 

b

c
 

a, b, c  

  
x

b + c
  = 

y

c + a
  = 

z

a + b
  

a

y + z – x
  = 

b

 z + x – y
  = 

c

x + y – z
  

x

b + c
  = 

y

c + a
  = 

z

a + b
  = k 





   x = k (b + c), y = k(c + a) z = k (a + b)  

a

y + z – x
  

   = 
a

k (c + a) + k (a + b) – k (b + c)
   

  = 
a

k (c + a + a + b – b – c)
  = 

a

k.2a
  = 

1

2k
  

= 
b

z + x – y
   

  = 
b

k (a + b) + k(b + c) – k(c + a)
    

  = 
b

k (a + b + b + c – c – a)
   = 

b

k.2b
  = 

1

2k
   

= 
c

x + y – z
  

  = 
c

k (b + c) + k (c + a) – k (a + b)
     

  = 
c

k (b + c + c + a – a – b)
   

  = 
c

k.2c
  = 

1

2k
  

 = = 

a 

y + z – x
  = 

b

 z + x – y
  = 

c

x + y – z
   

 
bz – cy

a
  = 

cx – az

b
  = 

ay – bx

c
  

x

a
  = 

y

b
  = 

z

c
  

 

 
bz – cy

a
  = 

cx – az

b
  = 

ay – bx

c
  = k 

  
bz  cy

a   = k  

bz – cy = ak ................ (i) 

cx – az

b
  = k  

cx – az = bk ............... (ii) 

ay – bx

c
  = k 

ay – bx = ck ................(iii) 





(i), (ii) (iii) x, y z  

 bxz – cxy + cxy – ayz + ayz – bxz 
  = akx + bky + ckz 

 0 = k (ax + by + cz) 

  k = 0 
(i) k = 0   

  bz – cy = a. 0 
 bz – cy = 0   

 bz = cy   

  
y

b
  = 

z

c
  ............... (iv) 

(ii) k = 0   

  cx – az = b. 0 
   cx – az = 0  

   cx = az 

  
x

a
 = 

z

c
  .......... (v) 

(iv) (v)  

  
y

b
  = 

z

c
  

x

a
   

x

a
  = 

y

b
  = 

z

c
    

 
a + b – c

a + b
  = 

b + c – a

b + c
 = 

c + a – b

c + a
  a + b + c ≠ 0  a = b = 

c.

  
a + b – c

a + b
 = 

b + c – a

b + c
 = 

c + a – b

c + a
a + b – c – a – b

a + b
  = 

b + c – a – b – c

b + c
  = 

c + a – b – c – a

c + a
     

 

 – c

a + b
  = 

– a

b + c
  = 

– b

c + a
   

c

a + b
  = 

a

b + c
  = 

b

c + a
   –1 

a + b

c
  = 

b + c

a
  = 

c + a

b
          

a + b + c

c
  = 

b + c + a

a
  = 

c + a + b

b
  

1

c
  = 

1

a
  = 

1

b
  [... a + b + c  0] 

a + b + c 





 
1

c
  = 

1

a
  a = c 

1

a
  = 

1

b
  a = b 

  a = b = c  

x

xa + yb + zc
  = 

y

ya + zb + xc
 = 

z

za + xb + yc
  

x + y + z ≠ 0 
1

a + b + c
k

  
x

xa + yb + zc
  = k 

k(xa + yb + zc) = x ............... (i) 

y

ya + zb + xc
  = k 

 k(ya + zb + xc) = y ............... (ii) 

z

za + xb + yc
  = k 

 k(za + xb + yc) = z ............... (iii) 

(i), (ii) (iii)  

 k (xa + by + zc + ya + zb + xc + za + xb + yc) = x + y + z 
k (xa + ya + za + xb + yb + zb + xc + yc + zc) = x + y + z 

k {a (x + y + z) + b (x + y + z) + c (x + y + z)} = x + y + z 

 k (x + y + z) (a + b + c) = x + y + z 

 k = 
(x + y + z)

(x + y + z) (a + b + c)
   

  k = 
1

a + b + c
  

  = 
1

a + b + c
   

(a + b + c) p = (b + c – a) q = (c + a – b) r = (a + b – c) s 

1

q
  + 

1

r
  + 

1

s
  = 

1

p
 .

 

(a + b + c) p = (b + c – a) q = (c + a – b) r 
  = (a + b – c) s = k 

  (a + b + c) p = k  

   
1

p
  = 

a + b + c

k
  ... ... ... ... ... ... (i) 

q(b + c – a) = k  

1

q
  = 

b + c – a

k
   ... ... ... ... ... (ii) 





(c + a – b) r = k  

 
1

r
  = 

c + a – b

k
   ... ... ... ... ... (iii)  

s(a + b – c) = k  

 
1

s
  = 

a + b – c

k
  ... ... ... .. .. .. (iv) 

1

q
  + 

1

r
  + 

1

s
   

  = 
b + c – a

k
  + 

c + a – b

k
  + 

a + b – c

k
   

  = 
b + c – a + c + a – b + a + b – c

k
  

  = 
a + b + c

k
   = 

1

p
  = 



1

q
  + 

1

r
  + 

1

s
  = 

1

p
   

lx = my = nz 

 
x2

yz
  + 

y2

zx
  + 

z2

xy
  = 

mn

l2   + 
nl

m2  + 
lm

n2  

 lx = my = nz  
  lx = my   my = nz  lx = nz 

x

y
  = 

m

l
   

y

z
  = 

n

m
  

x

z
  = 

n

l
  

 
y

x
  = 

l

m
  

z

y
  = 

m

n
  

z

x
  = 

l

n
  

= 
x2

yz
  + 

y2

zx
  + 

z2

xy
  

  = 
x

y
   

x

z
  + 

y

x
   

y

z
  + 

z

x
   

z

y
  

  = 
m

l
  

n

l
  + 

l

m
  

n

m
  + 

l

n
  

m

n
  

   = 
mn

l2   + 
nl

m2  + 
lm

n2   



x2

yz
 + 

y2

zx
 + 

z2

xy
 = 

mn

l2
 + 

nl

m2 + 
lm

n2   

p

q
 = 

a2

b2

a

b
 = 

a + q

a  q
 

p + q

 a
 = 

p  q

q
. 





p

q
 = 

a2

b2

a

b
 = 

a + q

a q
 

 
a

b
 = 

a + q

a  q
 

  






a

b

2

= 






a + q

a  q

2

a2

b2 = 
( )a + q 2

( )a  q 2
 

  
a2

b2 = 
a + q

a  q
 

   
p

q
 = 

a + q

a  q
                           [  

p

q
 = 

a2

b2  

p + q

p  q
 = 

a + q + a  q

a + q  a + q
-

p + q

p  q
 = 

2a

2q
 = 

a

q
 

  
p + q

a
 = 

p  q

q


p + q

a
 = 

p  q

q
  




