Complex Numbers %“"‘ A “f b E,

Definition: The length of z = a + bi is |z| = Va? + b2. (\Im
The principal argument of z = a + bi is the angle § = tan™'(2) (+77?) b
We decide whether to add 7 or not based on the graph of z. o
-
Example: Let z = —1+ 2i. Graph z then calculate |z| and 6. a eﬁ’/
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Complex Numbers

Example: Show that z = |z|[cos @ + isin 0.
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Definition: The rectangular form of a complex number is z = a + bi.
The polar form of a complex number is z = |z|[cos € + isin 0.

Example: Express z = —1 + 8 in polar form.
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Complex Numbers

Fact: Multiplication and Division in Polar Form
Let z; = |z1|[cos 61 + isin ;] and zp = |25|[cos Oy + i sin Os)].
Then z129 = |z1| |22][cos(0; + 02) + isin(6; + 5)] and

a= %[008(91 — b) + isin(6y — 6>)].

Comment: When multiplying in polar form: multiply the lengths and add the angles.
When dividing in polar form: divide the lengths and subtract the angles.

Example: Let z; =9+ 3v/3i and 2o = 4v/3 — 12i.
Find j—; by converting to polar form.
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Complex Number

Example Con
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Complex Numbers

Fact: De Moivre’s
Let n be a positive

If z = |z|[cos @ + isin

Example: Find (1 —
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