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COMPLEX ANALYSIS 
SECTION 4: VECTORS AND MODULI







EQUATION OF A CIRCLE





SECTION 5: COMPLEX CONJUGATES







SECTION 6 EXPONENTIAL FORM





• In complex analysis, the real number r is not allowed to be negative and is 

the length of  the radius vector for z ; that is, r = |z|.

• The real number θ represents the angle, measured in radians, that z makes 

with the positive real axis when z is interpreted as a radius vector (Fig. 6).



• As in calculus, θ has an infinite number of  possible values, including negative 

ones, that differ by integral multiples of  2π. Those values can be determined 

from the equation tan θ = y/x, where the quadrant containing the point 

corresponding to z must be specified. 

• Each value of  θ is called an argument of  z, and the set of  all such values is 

denoted by arg z. 



• The principal value of  arg z, denoted by 𝑨𝒓𝒈 𝒛, is that unique 

value Θ such that −𝜋 < Θ ≤ 𝜋. 

• arg 𝑧 = 𝐴𝑟𝑔 𝑧 + 2𝑛𝜋 (𝑛 = 0,±1,±2, . . . ).

• When 𝑧 is a negative real number, 𝐴𝑟𝑔 𝑧 has value π, not −π.



• The numbers 𝑒𝑖𝜃 lie on the circle centered at the origin with radius unity



SECTION 7: PRODUCTS  & POWERS 

IN EXPONENTIAL FORM









SECTION 8: ARGUMENTS OF 

PRODUCTS AD QUOTIENTS





PROOF

Let 𝑧1 = 𝑟1(cos 𝜃1 + i sin 𝜃1) and 𝑧2 = 𝑟2(cos 𝜃2 + 𝑖 sin 𝜃2)

ie.,  𝑎𝑟𝑔 𝑧1 = 𝜃1and 𝑎𝑟𝑔 𝑧2 = 𝜃2. 

Expression (1) then tells us that 𝜃1 + 𝜃2 is a value of  𝑎𝑟𝑔 𝑧1𝑧2 . 

But it may not be the case if  we replace arg z by Arg z.



EXAMPLE

Let 𝑧1 = -1 and 𝑧2 = i

Then 𝑧1𝑧2 = -i

𝐴𝑟𝑔 𝑧1 = 𝐴𝑟𝑔 −1 = 𝜋

𝐴𝑟𝑔 𝑧2 = 𝐴𝑟𝑔 𝑖 =
𝜋

2

𝐴𝑟𝑔 (𝑧1𝑧2) = 𝐴𝑟𝑔 −𝑖 = -
𝜋

2

But 𝐴𝑟𝑔 𝑧1 + 𝐴𝑟𝑔 𝑧2 = 𝜋 + 
𝜋

2
= 

3𝜋

2

𝐴𝑟𝑔 (𝑧1𝑧2) ≠ 𝐴𝑟𝑔 𝑧1 + 𝐴𝑟𝑔 𝑧2





THANK YOU 

HAVE A NICE DAY


