
Test 2

• Write your full name and email on the first sheet

• Time: 50 minutes

• Books, notes and calculators are not allowed

Problem 1 Compute the determinant of the skew-symmetric 2n × 2n matrix An with
all entries above the diagonal being 1:

An =


0 1 1 ... 1
−1 0 1 ... 1
−1 −1 0 ... 1

...
. . .

...
−1 −1 −1 ... 0

 .

Problem 2 Suppose that the real polynomial

P (x) = xn + an−1x
n−1 + ... + a1x + 1

with non-negative coefficients has n real roots. Prove that

P (2) ≥ 3n.
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