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Modulus  and  Argument  of  a  Complex  Number:  If    is  a  complex  number,  then 
 (modulus), 

  

 (argument).

i1 = i i5 = i i4n+ 1 = i

i2 = − 1 i6 = − 1 i4n+ 2 = − 1

i3 = − i i7 = − i i4n+ 3 = − i

i4 = 1 i8 = 1 i4n = 1

z = a + bi

(a + bi) + (c + di) = (a + c) + (b + d)i

(a + bi) − (c + di) = (a − c) + (b − d)i

(a + bi)(c + di) = (ac − bd) + (ad + bc)i

= + i ⋅
a + bi

c + di

ac + bd

c2 + d2

bc − ad

c2 + d2

¯̄¯̄¯̄¯̄¯̄a + bi = a − bi

a = r cosφ b = r sinφ

a + bi = r(cosφ + i sinφ)

a + bi

r = √a2 + b2

φ = tan− 1( )
b

a
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z1 ⋅ z2 = r1(cosφ1 + isinφ1) ⋅ r2(cosφ2 + isinφ2) = r1r2[cos(φ1 + φ2) + i sin(φ1 + φ2)]

¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄r(cosφ + i sinφ) = r[cos( − φ) + i sin( − φ)]

= [cos( − φ) + i sin( − φ)]
1

r(cosφ + i sinφ)

1

r

= = [cos(φ1 − φ2) + i sin(φ1 − φ2)]
z1

z2

r1(cosφ1 + isinφ1)

r2(cosφ2 + isinφ2)

r1

r2

zn = [r(cosφ + i sinφ)]n = rn[cos(nφ) + i sin(nφ)]

(cosφ + i sinφ)n = cos(nφ) + i sin(nφ)

n√z = n√r(cosφ + i sinφ) = n√r( + i sin( )
cos(φ + 2πk)

n

φ + 2πk

n

eix = cosx + i sinx
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