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1. (a) Let A be a n× n, n ≥ 2, symmetric, invertible matrix
with real positive elements. Show that zn ≤ n2 − 2n,
where zn is the number of zero elements in A−1.

(b) How many zero elements are there in the inverse of the
n× n matrix 

1 1 1 1 . . . 1
1 2 2 2 . . . 2
1 2 1 1 . . . 1
1 2 1 2 . . . 2
. . . . . . . . . . . . . . . . . .

1 2 1 2 . . . . . .

?

2. Let a1, a2, ..., an be distinct integers. Show that

f(x) = (x− a1)(x− a2)...(x− an)− 1

is irreducible over the rationals.


