
USEFUL MATHEMATICAL RELATIONSHIPS 

 

1. Trigonometric relationships 

 

Pythagorian relationships 

 

 sin2x + cos2x = 1 1 + tan2x = sec2x 1 + cot2x = csc2x 

 

Angle sum and angle difference relationships 
 

 sin(a+b) = sin(a) cos(b) + cos(a) sin(b) 

 sin(a-b) = sin(a) cos(b) - cos(a) sin(b) 

 cos(a+b) = cos(a) cos(b) - sin(a) sin(b) 

 cos(a-b) = cos(a) cos(b) + sin(a) sin(b) 

 

Function-product relationships 
 

 sin(a) sin(b) = 1/2 cos(a-b) - 1/2 cos(a+b) 

 cos(a) cos(b) = 1/2 cos(a-b) + 1/2 cos(a+b) 

 sin(a) cos(b) = 1/2 sin(a+b) + 1/2 sin(a-b) 

 cos(a) sin(b) = 1/2 sin(a+b) - 1/2 sin(a-b) 

 

Function-sum and function-difference relationships 

 

 sin(a) + sin(b) = 2 sin[(a+b)/2] cos[(a-b)/2] 

 sin(a) - sin(b) = 2 cos[(a+b)/2] sin[(a-b)/2] 

 cos(a) + cos(b) = 2 cos[(a+b)/2] cos[(a-b)/2] 

 cos(a) - cos(b) = - 2 sin[(a+b)/2] sin(a-b)/2] 

 

Euler relationships 
 

 eix = cos(x) + i sin(x)   i = (-1)1/2   

 sin(x) = (eix - e-ix)/2i   cos(x) = (eix - e-ix)/2  

 

Power series expansions for sin and cosine 
 

 sin(x) = x  -  x3  +  x5  -  x7  + ... sin(kx) = kx  -  (kx)3  +  (kx)5  -  (kx)7  + ... 

                      3!      5!      7!                            3!           5!          7! 

 

 cos(x) = 1  -  x2  +  x4  -  x6  + ... cos(kx) = k  -  (kx)2  +  (kx)4  -  (kx)6  + ... 

                      2!       4!     6!                           2!           4!          6! 

 

 

 

 

 



2. Indefinite integrals 

 

 

 

 



 

 



3. Definite integrals 

 

 

 

 
 


