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First Day

1. The sequencean is defined bya0 = 4, a1 = 1 and the recurrence formulaan+1 =
an +6an−1. The sequencebn is given by

bn =
n

∑
k=0

(

n
k

)

ak.

Find the coefficientsα,β so thatbn satisfies the recurrence formulabn+1 =
αbn + β bn−1. Find the explicite form ofbn.

2. A trapezoidABCD with AB ‖ CD is inscribed in a circlek. PointsP andQ are
chose on the arcADCB in the orderA−P−Q−B. LinesCP andAQ meet atX ,
and linesBP andDQ meet atY . Show that pointsP,Q,X ,Y lie on a circle.

3. Find all real solutions to the equation

|||||||x2− x−1|−3|−5|−7|−9|−11|−13|= x2−2x−48.

Second Day

4. In a non-equilateral acute-angled triangleABC with ∠C = 60◦, U is the circum-
center,H the orthocenter andD the intersection ofAH andBC. Prove that the
Euler lineHU bisects the angleBHD.

5. Find all pairs of integers(m,n) such that
∣

∣(m2 +2000m+999999)− (3n3+9n2+27n)
∣

∣ = 1.

6. Find all functionsf : R → R such that for allx,y,z it holds that

f (x + f (y + z))+ f ( f (x + y)+ z) = 2y.
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