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Abstract: This article explores introductory

society often parallels the increasing demand for mathematical understanding.

roots and solutions of equations of the form z^n

engineering, computing, the physical sciences, and

systems have been subject to intensified

of representation or choice. With the emergence of more abstract proofs, mathematicians gained confidence 

in developing techniques for solving complex systems. Today, the study of complex numbers has evolved 

into an independent subject known

along with the expansion and simplification

approaching various branches of mathematics
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In the year when the renowned Swiss mathematician Leonhard Euler made significant

introduced a set of principles that laid the 

the concept of a number 'i,' which he named "Iota."

square equated to -1. The introduction of 'i' allowed for the interpretation of the 

product of a real number with 'i,' denoted as

A complex number is any number expressed in the form of x + iy, where x and y are real numbers, and 'i'

square root of -1. It is essentially a combination of a real number and an imaginary number.

typically denoted by the letter 'z,' such as z = x + iy. Here, 'x' is referred to as the

iy), while 'y' is the imaginary part, represented as 

becomes purely imaginary, represented as iy. Examples

The complex plane is illustrated below for reference. In a complex number z 

the imaginary part is 'y.' The set of all complex numbers, denoted as C, includes

x + iy, where x and y are real numbers. 

equals 1. Thus, 'i^n' belongs to the set {-1, 1, i, 1} for all
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introductory concepts related to complex numbers. The complexity of a 

society often parallels the increasing demand for mathematical understanding. Here, we delve into the nth 

roots and solutions of equations of the form z^n = 1. Complex analysis is a pivotal subject for students in 

engineering, computing, the physical sciences, and mathematics. Over the past four centuries, complex 

systems have been subject to intensified study, becoming an accepted mathematical framework fo

With the emergence of more abstract proofs, mathematicians gained confidence 

techniques for solving complex systems. Today, the study of complex numbers has evolved 

known as complex analysis. This advanced exploration of complex

simplification of proofs, has opened up new and expansive perspectives for 

mathematics. 

Analytical functions, Series, Sequence, Convergence, Residues

I. INTRODUCTION 

In the year when the renowned Swiss mathematician Leonhard Euler made significant contributions

 foundation for modern mathematics. Among these principles, he introduced 

the concept of a number 'i,' which he named "Iota." Euler defined 'i' as the imaginary unit of a complex number, and its 

of 'i' allowed for the interpretation of the square root of a negative number as a 

denoted as x = ± i. 

A complex number is any number expressed in the form of x + iy, where x and y are real numbers, and 'i'

combination of a real number and an imaginary number. A complex number is 

typically denoted by the letter 'z,' such as z = x + iy. Here, 'x' is referred to as the real part of z and is denoted as Re(x + 

iy), while 'y' is the imaginary part, represented as Im(x + iy). In cases where x = 0 and y ≠ 0, the complex number 

becomes purely imaginary, represented as iy. Examples of purely imaginary numbers include -4i, 1/2i, 6i, 5i,

The complex plane is illustrated below for reference. In a complex number z = x + iy, the real part is

the imaginary part is 'y.' The set of all complex numbers, denoted as C, includes numbers that can 

 In this set, 'i' is defined as the square root of -1, with the property that 'i^2' 

1, 1, i, 1} for all 'n' in the set of integers 
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in Real 

complexity of a 

Here, we delve into the nth 

analysis is a pivotal subject for students in 

mathematics. Over the past four centuries, complex 

study, becoming an accepted mathematical framework for the sake 

With the emergence of more abstract proofs, mathematicians gained confidence 

techniques for solving complex systems. Today, the study of complex numbers has evolved 

complex numbers, 

perspectives for 

Residues 

contributions to the field, he 

mathematics. Among these principles, he introduced 

Euler defined 'i' as the imaginary unit of a complex number, and its 

square root of a negative number as a 

A complex number is any number expressed in the form of x + iy, where x and y are real numbers, and 'i' represents the 

A complex number is 

real part of z and is denoted as Re(x + 

≠ 0, the complex number 

1/2i, 6i, 5i, and πi. 

= x + iy, the real part is denoted as 'x,' and 

 be expressed as z = 

1, with the property that 'i^2' 
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. 

If x = 0, the number is said to be Purely Imaginary, and if y = 0, the number is Real…Note that Zero is the only number 

which is both Real and Imaginary Number.. x and y are respectively the real and Imaginary parts of the complex 

number x + iy, denoted by z i.e z= x + iy…Other standard notation we use to denote a Complex Number is w + u+iv… 

The Real and Imaginary parts of a complex number are denoted by Re z, and Im z…. A Complex Conjugate of a 

Complex Number z = x + iy is x-iy and is denoted by � ̅ = x – iy . 

…The Number is real when conjugate of z= � ̅….The Real and Imaginary parts of a complex number can be expressed in 

terms of the complex number and its conjugate  

 

The Modulus of a Complex Number z= x + iy is given by 

 
  |�|2 = �2 + �2 = (�� �)2 + ( �� �)2 ≥ (�� �)2 

In Geometric Interpretation we use Polar Coordinates..If the polar coordinates of (x,y) are (r, θ), then x= r cos θ and y 

= r sin θ, Hence z = x + iy = ( Cos θ + i Sin θ) ..r ≥ 0, r = |�| = √�2 + �2 ..The Polar angle φ, is called the is called 

Argument (or Amplitude)  of the Complex Number.. 

  Binomial Equation :--Now the ��ℎ power of the Complex Number z = r ( Cos θ + i Sin θ) , is given by 

  �� =�� ( Cos n θ – i Sin n θ ). 

  The Formula is Trivially Valid for z= o, and since 

  �−1 = �−1 (Cos θ – i Sin θ) = �−1 [ Cos(-θ) + i Sin (-θ)], it holds also for when n is a negative 

integer… 

  For r =1 , we have De Movers Theorem 

  ( ��� � + � ��� �) � = Cos n � + i Sin n � 

  It may be noted that ��ℎ root of any complex number z≠ 0, have same Modulus andtheir Arguments are 

Equally Spaced.. 

    In the Geometry of a Complex Number we know the equation of a Circle, with Center at “a” and Radius “r” is given 

by |� − �| = r, .. z = ���� is the Parametric representation of a Circle with Radius “ r”…. 

   An Inequality |� − � | < r describes the Inside of the Circle…. 

    In Algebraic Form it can be Written as (z-a) ( ̅ -�̅ ) =  �2…… 

The Connection between  , Cos φ. and Sin φ… is given by Euler’s Theorem as 

  ��� = Cos � + i Sin � 

 

 

|�| = √√�2 +

�2 
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