Answer on Question #44085 — Math - Complex Analysis
Ifx=a+b,y=aa+bpandz=aP +bawhere aand B are complex cube roots of unity.
Show that xyz = a3 + b5.

Solution
Since, a, B are the complex cube roots of unity. We take o = w and 8 = w?. Now,

xyz = (a+b)(ax + bB)(aP + ba) = (a + b)[aap + ab(a? + B2) + bZafp]
= (a+b)[a?(® - »?) + ab(w? + w*) + b?(w * w?)].

But
ww=w=1
and
ol+ot=0ltw wd=0+01=w?+o.
Since
o+t w+1=0->w?+w=-1.
So,

xyz = (a+b)[a? —ab +b?] = a® + b3.
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