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Day 1

1 (a) Prove that for all positive integers m,n we have

nn+1)(n+2)---(n+m)
m+1

S k(k+1)(k+2)---(k+m—1)=
k=1

(b) Let P(x) be a polynomial with rational coefficients and degree m. If n tends to infinity, then

prove that
21 P(K)
nm—f—l
Has a limit.
2 In a cyclic quadrilateral ABCD, let I, J be the midpoints of diagonals AC, BD respectively and

let O be the center of the circle inscribed in ABCD. Prove that I, J and O are collinear.

3 Let f : N — N be a function satisfying
f(f(m) + f(n)) =m+mn, Ym,neN.

Prove that f(z) =« forall x € N.

Day 2

1 Let {a,, }2, be a sequence such that a; = 3 and

2n —3
Ay = < i )an_l Vn > 2.
2n

Prove that for every positive integer n, we have >}, a; < 1.

2 In tetrahedron ABCD let hg, hy, he and hy be the lengths of the altitudes from each vertex to
the opposite side of that vertex. Prove that

1 1 1

1
h—a<h—b+h—c+h—d.
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3 Let n be a positive integer. 1369™ positive rational numbers are given with this property: if we
remove one of the numbers, then we can divide remain numbers into 1368 sets with equal
number of elements such that the product of the numbers of the sets be equal. Prove that all
of the numbers are equal.
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