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Suppose we want to show that for a complex number z,
Co+Ciz+Cz?+ - +6zP=0 (%)
for some ¢y, ¢cy,...,Cp > 0.
Consider a polynomial
g2)=agt+a1z+ -+ apz”

such that each o; > 0.
In case ko + k1g + kog? + - - - + kqg? = 0 for some positive k!s.

Then (x) will be true.



Suppose z = a+ ib, where b # 0.
Then, R.part(z™) < 0 for some ng.
Suppose ng is such that R.part(z™) < 0. (Case 1)

WLOG, let ny be the least integer satisfying
R.part(z™) < 0.

Suppose ng = 1.

Then, z = —a—+ ib where a > 0.

Now, w :=g(z) = a+z = ib.

Now, there exist ¢y, ¢y, ..., Cp > 0 such that

Co+C1g+Cog® 4 -+ cpgP = 0.



g is a polynomial with positive coefficients.
Hence there exist ko, ki, ..., kg > 0 such that

ko + K1z + kpz? + - + kgz9 = 0.

Now we need to deal with the case ng > 2.
Note that if m < ng, then R.part(z™) > 0.
Putz:=1+z+2°24+23+4... 4 201,
R.part(Z) > 0.

Write 2™ = —a -+ jb, a > 0.

z+cz=1ib

for some ¢ > 0. (¢ =7)



Define g(z) :=1+z+22+---+ 2™ "+ ¢z
There exist ag, ai, ..., aq > 0 such that

ap+arg+ag® +---+aq9?=0.

Hence there exist 5o, 1, . . ., B > 0 such that



