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Definition

For a complex number z, we define
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Some immediate facts:
o e%=1
@ eX isareal numberif x is real.

o eZ=¢?



Fundamental property: eVt? = g%e?
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Additional properties

0 eZ=(e?)! (since e?e? = e%=1)
o [e¥|=1foryreal, (e¥=e" soeVe¥=|eVP=1)
@ eZ = eRe(z)eiIm(z)7 S0 ‘ez‘ — eF{e(z)
@ eV =cosy +isiny
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Consequences of e**¥ = e*(cosy +isiny)

e?tem — g7 andif e” = e? then w = z + k2xi for some k.

Proof. Letz=x+iy, w=u+iv, and assume e“ = e".
e U=Xx since eY=ege*

e Vv=y+ k2r since cosv+isinv =cosy-+isiny.

Polar decomposition of z € C

If z+#0, then z=re' forsome r > 0 and some real 6.

e r=|z| isdetermined, choose # from polar coordinates.
o Ifz=re”, then ¢ =0 + k2r.



