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Abstract: It is considering the elements of complex. In particular, rotation in standard complex plane, the real product (dot product), 
with some application in geometry. The generalizations to complex matrices and quaternions are included. You will notice that the 
known definition of dot product in standard theory is not valid more, so I suggested to call it “compound sums”. 
 
Keywords: Element of complex, Rotation, De moivre, Dot product and Quaternions.  
 
Introduction: The complex number can be expressed in the form z = x + iy, where x and y are real numbers and i = √−1 is the 
imaginary unit. The set of complex numbers is C. 

 
Complex plain C 

 
 Each complex number z =x+iy ∈ C has its real and imaginary part, respectively R(z) = x and I(z) = y which can be 

represented as two orthogonal axes of the cartesian coordinate system Oxy, on the above figure. The distance |z| = x + y     is 
called modulus of the complex number Z and the angle arg(z) = Φ is argument. 

 
Many concepts in fundamental physics and engineering depend on the existence of what we call “imaginary numbers”. 

Imaginary numbers have important practical consequences for our everyday lives, and they are key to understanding the philosophical 
implications of quantum mechanics. Imaginary numbers are used in schrodinger’s Equation, and they are used in fields such as 
stability analysis, AC current analysis,and many others.  

 
Yet these are numbers that are impossible to see or touch. The only numbers that we can physically see and touch are positive 

real numbers, which are represented by this number line.   

 
 

But, there also exists another very useful set of numbers called negative real numbers, which are represented by this other 
number line. 

 
In addition to positive and negative numbers, there exists yet another set of mysterious numbers which are just as real, even 

though we have chosen not to refer to them as real. Instead, we have decided to refer to these numbers as imaginary, and these are 
represented by these two new numbers lines. 
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A number can appear anywhere along any of these four number lines. A number can also appear anywhere in the plane 

formed by these number lines, in which case the number is the sum of a real number and imaginary number. The set of all the numbers 
that can appear in this plane are what we refer to as “complex numbers”.  

 
We can represent each complex number as an arrow, as shown. 

 
2. Rotation 
Complex numbers are added by coordinates, real with real, imaginary with imaginary, 
that is (x1; y1) + (x2; y2) = (x1 + x2; y1 + y2), or  
z1 + z2 = (x1 + x2) + i(y1 + y2);  
where z1 = x1 + iy1 and z2 = x2 + iy2. 
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Complex unit z1 = cis(Φ) 
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3. Dot Product 
 
The compound sum in the complex plane C is: 
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            The existence of complex numbers opens up the calculations in physics, mathematics, and engineering to an entire new world 
of possibilities, with extremely important practical consequences. 
 
Conclusion: In This paper has shown that the analysis of complex numbers, imaginary numbers and element of complex, rotation, De 
moivre theorem, Dot product and Quaternions. It is very import in research because the here explained the dot product and proof of 
the theorem. In particular we discussed rotation in standard complex plane, the real product (dot product), with some application in 
geometry. The generalizations to complex matrices and quaternions are included.  
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