Polynomial Paradigm in Algorithms Winter 2020

Problem Set 1
Deadline: Jan 27th in Canvas

Prove that for any n and k the elementary symmetric polynomial
ex(z1,. ., 2n) = Z 2%
se(R)
is real stable.

Let p € R[zy, ..., z,] be a homogeneous real stable polynomial. Prove that either all coefficients of p are
positive or they are all negative.

Let p € R|z1, 23] = a + bz1 + cz2 + dz1 22 be a real stable polynomial. Prove that be > ad.

Prove that the following polynomial is not real stable:

> I

M:|M|=k i sat in M

i.e., there exists a graph G = (V, E) and an integer k such that the above polynomial is not real stable.
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