[10-01-14-T11]

Roots in complex numbers

[EX1] SolveinC, x> +8i=0.

This is equivalent to finding all the 3rd roots of -8 i.

First write —8 i in polar form r{cos @ +isinf].r= | -8i| =8, 0 = 37”
So, -8i = 8[cos =2 +isin —]
Then use the theorem wy, = r%[cos(miﬂ) +isin(%)], k=0,1,2,3,--,n—1 and n is the

number of roots.
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o x=21, /3 -1, V3 -1
You might find the product of these roots; it should be —8i. Let's see.

2i(-V3 —i) (V3 —i)=-8i
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[EX2] SolveinC, x> —1=0.
This is equivalent to finding all the 3rd roots of 1.

First write 1 in polar form r[cos@ +isinf].r=|1|=1,0=0.

So,1 = 1[cos 0+ isin0].

wo = 1[cos P20 4 jsin H02D | = [cos 0+ isin 0] = 1
wy = 1[cos TE2E 4 jgin $27) = [cos 2% +jsin 2] = L3
3 3 3 3 2 2
_ O+4m | - O+dmq _ 4r .o dmq_(_1 A3
wz—l[cos—3 +isin —5— ] = [cos 5~ +isin = ]—( > — =5 )
_1, Ll ,3 N3 1 A3
x=1, >+ 15, 5 1 -5
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