COMPLEX NUMBERS REFERENCE

SHEET
FOUNDATIONS
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Imaginary Uniti=4"%(-1),iA%? = -1
Standard Form z =a + bi

Conjugate zl...=a - bi

Modulus (Magnitude) |z| = 4"$(aA? + bA?)

POLAR & EXPONENTIAL

Polar Formz=r(cos i, +isin{)
Euler's Formula er{il} = cos 1, +isinf,
Exponential Form z = re/{il }
Argument {, = arg(z) = tana@»A*(b/a)

OPERATIONS (POLAR)

Multiplication z4,@z4, = ra,Bra,e~{i(1,4,8+1,4,)}
Division za,@/z3, = (ra,@/ra,)e {i(1,4,8-1,4,)}
Powers (De Moivre) zaBl; = ra@;(cos nl, + isin nl)

ROOTS

n-th Roots wé,- = r*{1/n} e~ {i(l,+2ki€) /n}
Rangek=0,1,2,..n-1

LOGARITHMS & HYPERBOLICS

Complex Logarithm In(z) = In|z| + i(arg z + 2KkI€)
Principal Value Ln(z) = In|z| + iArg(z)
Relation to Hyperbolics sin(iz) =i sinh(z) ; cos(iz) = cosh(z)
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Note: I, is expressed in radians. Principal Argument Arg(z) 4" (-i€, I€].



