Complex Analysis

Differential Equations

e Basic complex stuff:
o z=a+bhi Conjugate: Zz=a—hi
o Polar form: z =r(cos@+isinb) Convert Cartesian to polar form

o a=rcosd® b=rsing r’=a’+b*> 6= tanl(gj (+7)

o Denotecos@+isin@ = cis@

o Euler’s formula: €'’ =cos@+isin@ Proof using power series
e Multiplying and dividing complex numbers

o Polar form

o Z,=ICIsSH, z, =,Cis6,

o 7,2, =1r,cis(6 +6,)

o Proof A:

2,7, = 11,Cis(6)cis(6,)

cisg, =cosg, +isin g, cisg, =cosd, +isiné,

cisgcisd, = (cosé, +isiné,)(cos, +isinb,)

cisgcisd, =cosé, cosd, —sin g, sin G, +i(sin &, cosé, +sin 6, cosé,)
cisgcisé, =cos(é, + 6,) +isin(b, + 6,)

cisgcisé, =cis(b, + 6,)

2,2, =r,cis(6, + 6,)

o Proof B (trivial):
10, io i(6,+6. H
2,2, =12 r,e'” = rr,e' % = rrcis(6, + 6,)
_— z, . . .
o Similarly: =+ =-cis(6, -6,) Proof using the same ideas
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o Cartesian form: foil the equation
e De Moivre’s Theorem
o (rcis@)" =r"cis(nd)
o Proof: mathematical induction using the relation z,z, = r,r,cis(6, + 6,)

e (C0SH=

o Compareto: coshx=
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