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Day 1 October 22nd

1 Determine the number of possible values for the determinant of 4, given that Aisan x n
matrix with real entries such that A3 — A2 — 34 4 2I = 0, where I is the identity and 0 is the
all-zero matrix.

2 Let f and g be two contlnuous distinct functions from [0, 1] — (0, +o00) such that
fo x)dx = fo
Let
1 fotl(e

yn = Jo oy ) dz, for n > 0, natural.

Prove that (y,,) is an increasing and divergent sequence.

3 Let vy, v2,..., v, vectors in R? such that |v;| < 1for1 <i <mnand > ", v; = 0. Prove that there
exists a permutation o of (1,2,...,n) such that ‘Z§:1 v ‘ <+/5foreveryk,1 <k <n.

Remark: If v = (z,y) € R?, |v| = /22 + 32

Day 2 October 23rd

o(4)

4 Letay,i1 =a, + W and a; = 1. Show that >~ converge.
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5 Prove that

o0 1

1
E —n:/ x " dx.
n:ln 0

6 Prove that for any natural numbers 0 < i1 < iy < -+~ < iz and 0 < j; < jo < -+ < Ji, the
Matrix A = (ars)1<posk ars = (7177) = U598 (1 < vy s < k) is nonsingular.
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