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Complex Numbers

Rectangular

Notation 2= a1l

a is the real part; b is the imaginary
part. A point is represented on a
rectangular coordinate system as (a,b).

Polar (also called
Trigonometric)
Notation

Z=r(cos@+isinb)

Exponential )
Notation Z=re

r is the magnitude and @ is the
argument. A point is represented on a
polar coordinate system as (r,8).
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Imaginary
axis

z=a+bhi
=r(cos@+isind)

=re"

f=tan"b/a *

*adjusted to the correct quadrant by
examining the sign of aand b

e The argument @ is the angle formed from the positive real axis to the segment with endpoints at the origin and point (a,b).

e @=tan"'b/a, adjusted to the correct quadrant by examining the sign of a and b.

e The absolute value, or magnitude or modulus of z is denoted as|z|=r =+/a’ +b* .

e The real and imaginary part of z=a+bi can be written asRez =a and Imz =b respectively.

e A purely imaginary complex number has Rez=0andImz=0.

e The complex conjugate of z=a+biis a—biand is denoted Z . Also, |z|" = Z .

Operations on Complex Numbers

Addition/Subtraction

2,12, =(8,£8,) + (b £Db))i

Convert to rectangular

o ii Rectangular Polar Exponential
peration z=a+bi Z=r(cos@+isinb) z=re"?
Convert to

rectangular

DeMoirve’s Theorem

polar/exponential for larger n.

Multiplication z,-2,=(aa,—bb)+(ab,+ab)i | zz,=rr,(cos( +6,)+isin(6,+6,)) 2,2, = rr,e' @
L, 1,7 _ z - A A
Division _122—17—2:—2 4,7, -+ =-1(cos(6,—6,)+isin(6, - 6,)) e I WNICE0Y
2 n % |Zg| Z, T, Z, T
th n__ H . . .
n™ Power 2" =7z---z, ntimes; Convert to 2" = r"(cosn@ +isin no) 2N — e

nt" Root

Convert to polar/exponential

2" = r]/”[cos(§+k2—ﬂ)+isin(g+k2—”n
n n n n

k=012---n-1.

Z1/n — rl/neie/n+k2;r/n
k=012---n-1.

Converting between Polar/Exponential and Rectangular

Given a+bi to convert to polar/exponential form find the argument 8 and magnitude r:

e O =tan"'b/a, adjusted to the correct quadrant by examining the sign of a and b.

o r=vya*+h?

Given the argument 6 and magnitude r to convert to rectangular form find the real a and imaginary b components:

e Determine the sign of a and b from the quadrant of 9.

e Determine the magnitude of aand b: [a]=rcosé, |b|=rsiné.



www.cmtutoring.com
mailto:cameron@cmtutoring.com

