
Angle Sums Using Euler’s Theorem

Euler’s Theorem 

This is how I was shown Euler’s Theorem when studying at Rugby College. 

Suppose   y   = cos  + i sin  

then    dy / d = sin + i cos 

   dy / d = i y 

   dy / y  = i d 

   ie  dy / y  =  i d 

   ln y  = i + k 

let  = 0 in the original expression then y = cos 0 = 1 so k = 0 

Hence   ln y   = i 

   y   = ei 

  cos  + i sin  = ei 

which is a pretty neat way of deriving such a key relationship. 

Sum and Difference Trig Identities 

 ei    = cos  + i sin  

 ei(A+B)   = cos (A+B) + i sin (A+B) 

 eiA ×  eiB   = cos (A+B) + i sin (A+B) 

 but eiA ×  eiB  = (cos A + i sin A) × (cos B + i sin B) 

   = cos A cos B  sin A sin B +i ( sin A cos B + sin B cos A) 

Equating real and imaginary parts 

 cos (A + B) = cos A cos B  sin A sin B 

 sin (A + B)  = sin A cos B + cos A sin B 

which again is an unbelievably neat way to derive these two key expressions. 

Robert Goodhand 
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