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Problem 1. There are 10 skeletons with weights 1 to 10, respectively. Frieren orders
Aura to place these skeletons in a row, so that any three neighbouring skeletons have a total

weight no greater than 15. Can Aura fullfils Frieren’s order?
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Problem 2. Let f(x) be a real polynomial. Given that f(3) is a positive prime number,

and the inequality
r+1< f(r) <32 —5x+4

holds for all real numbers x, find the largest possible value for f(11).
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Problem 3. A natural number z, when expressed in decimal notation, has the product of

its digits equal to 2> — 202 — 88. Find all possible .
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Problem 4. Given an acute triangle ABC' with /B > ZC', point [ is the incenter, and R
the circumradius, and point D is the foot of the altitude from vertex A. Point K lies on line

AD such that AK = 2R, and D separates A and K. Prove that
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Problem 5. To each vertex of a regular pentagon an integer is assigned, so that the sum
of all five numbers is positive. If three consecutive vertices are assigned the numbers x,y, z
respectively, and y < 0, then the following operation is allowed: x,y,z are replaced by
x + vy, —vy, 2 + y respectively. Such an operation is performed repeatedly as long as at least
one of the five numbers is negative. Determine whether this procedure necessarily comes to

an end after a finite number of steps.
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fi#. Denote by A’ the antipode of A with respect to the circumcircle (O) of triangle ABC'.
In this case, triangle AK A’ is isosceles and since the cevians AH and AO are isogonal
with respect to the angle ZBAC we deduce that I lies on the line bisector AM of the
segment A’ K and moreover, the midpoint M of A’K is the midpoint of the small arc
BC. Since ZDAI = ZDAO/2 = (B—C)/2, it is suffice to prove that ZKID = ZDAI,
which is equivalent with the fact that the line KT is tangenct to the circumcircle of
triangle DAI at I. In this case, we will resume to proving that KA - KD = KI?,

which will yield our conclusion.

Now, since
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This shows KA - KD = KI? and completes the proof.
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2. The algorithm always stops. Let S =) 2; > 0 and consider the function
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f(%; T2, X3, T4, $5) = Z(% - $i+2)27 Te = T1,T7 = T2.
i=1

Clearly f > 0 always and f is integer valued. Suppose, WLOG, that y = x4 < 0.
Then frew — fora = 2Sx4 < 0 since S > 0. Thus if the algorithm does not stop, we can
find an infinite decreasing sequence of nonnegative integers fy > f1 > fo > ---. This

is impossible, so the algorithm must stop.
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