Important operations for complex numbers:
Letz=x+ iy with x, y € R. Then ]Zg_ (2-*%1;>T'— 2
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Im(z) ==y "Imaginary part of z" (even though it's a real number)
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z :==x—1iy "conjugate of z" or "z bar". 2 %3 = 2-3%y
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Polar form of complex numbers and the geometric meaning of complex multiplication. N Y

Recall polar coordinates in R2: Every non-zero vector in R? can be expressed as

x rcos(0) J o l
y rsin(0) r
=12 -y
where =/ x* + y2 and 0 is the angle from the positive x - axis to the point (x, y), determined up to an 2=x ""_‘)
integer multiple of 2 7. = /x2 %jm
Translating this to complex notation and using arg(z) ("argument of z") for 0:
z=x+iy=rcos(0) + irsin(0)
lz|=yx + y2 =r
arg(z) == 0
Theorem: Let z= r-(cos(0) + isin(0))and w=p-(cos(¢) + isin(¢)) be complex numbers
written in polar form. Then
zw=rp (cos(0+¢) + isin(6+¢)).
In other words, when you multiply two complex numbers their moduli multiply and their arguments add.
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Note: If you recall Euler's formursl from Math 2280 then the multi
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Use the polar form of complex numbers for the following, and compare to the rectangular coordinates

computation.
Y
s Solve z2=-9 for z. Sketch.
® Find all solutions to z° = 27. Sketch.
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Math 4200

Wednesday August 21

1.1-1.2 Algebra and geometry of complex arithmetic, continued.

We'll pick up in yesterday's notes where we left off, and talk about solutions to polynomial equations in
today's notes. 7)

Announcements:
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