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Suppose we want to show that for a complex number z,

c0 + c1z + c2z2 + · · ·+ cpzp = 0 (∗)

for some c0, c1, . . . , cp > 0.

Consider a polynomial

g(z) = α0 + α1z + · · ·+ αmzm

such that each αi > 0.

In case k0 + k1g + k2g2 + · · ·+ kqgq = 0 for some positive k ′i s.

Then (∗) will be true.



Suppose z = a + ib, where b 6= 0.

Then, R.part(zn0) ≤ 0 for some n0.

Suppose n0 is such that R.part(zn0) < 0. (Case 1)

WLOG, let n0 be the least integer satisfying

R.part(zn0) < 0.

Suppose n0 = 1.

Then, z = −a + ib where a > 0.

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

Now, there exist c0, c1, . . . , cp > 0 such that

c0 + c1g + c2g2 + · · ·+ cpgp = 0.



g is a polynomial with positive coefficients.

Hence there exist k0, k1, . . . , kq > 0 such that

k0 + k1z + k2z2 + · · ·+ kqzq = 0.

Now we need to deal with the case n0 ≥ 2.

Note that if m < n0, then R.part(zm) ≥ 0.

Put z̃ := 1 + z + z2 + z3 + · · ·+ zn0−1.

R.part(z̃) > 0.

Write zn0 = −a + ib, a > 0.

z̃ + cz = ib

for some c > 0. (c =?)



Define g(z) := 1 + z + z2 + · · ·+ zn0−1 + cz.

There exist a0,a1, . . . ,aq > 0 such that

a0 + a1g + a2g2 + · · ·+ aqgq = 0.

Hence there exist β0, β1, . . . , β
′
q > 0 such that

q′∑
i=0

βiz i = 0.


