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Problem 1. Let ay,--- ,ag be real numbers. Find the maximum possible value of

(14 2% 4 -+ -+ 9%ag)?
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Problem 2. There are ten distinct two-digit numbers on the blackboard. Prove that we
can color some of them in red and some of them in blue, so that the sum of all red numbers
equals to the sum of all blue numbers. (Remark. You don’t have to color all the numbers.

Each number can only be colored once at most.)
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Problem 3. Let ABC be an acute triangle with AB # AC. Let D and F be on AB and
AC, respectively. Let GG be the intersection of DC and F'B. Let M be the midpoint of BC'.
Further let P and () be the feets of the perpendicular from G to AB and AC', respectively.
Prove that: if MP = M@, then D, B, C, I’ are concyclic.
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m? 42 x 3" = m(2" — 1).

Problem 4. Find all pairs of positive integers (m, n) such that

m? 42 x 3" = m(2"T —1).
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Problem 5. Let N be the set of all positive integers. Define function

f(n)=n+

¥ n+2[%}] , VneN,
in which [a] is the largest integer no greater than a.
(i) Find all possible values of f(f(n)) —2f(n) + n.
(ii) Prove that the set
8= {neN: f(fn) - f(n) — 1= [{/Fn)] < 45}

has exactly 2025 elements.
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. Note that if we get two sets A, B (not necessarily disjoint) with this property, then the
same is also true for the sets A\ (AN B),B\ (AN B).

To get two distinct subsets with the same sum, note that there are 2! — 1 different
non-empty subsets. from amongst the integers 10, ...,99 any subset of size atmost 10
can have a maximum sum of atmost 91 4+ 92 + --- + 99 = 945 and so necessarily the
sums of various subsets from among all the subsets of the chosen set of 10 elements

can be atmost 945 < 1023 and so the problem is solved.
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g HEIFH /DBF = /DCF o
(1) #JH APBG # AQCG BEHAZAK » S RlEHERFE5E ST » R EME 4

SP=MT HTQ = MS>X MP = MQ Fillk AMSP = QTM(SSS) » Kt
/PSM = ZQTM.

(2) FIFAWAHTATHAAIBALR MS || CD, MT || BF - AJ41 Z/GSM = /DGB = /GTM.

(3) f (1), (2) 41 ZDBF = 1/PSG = L/GTQ = /DCF.
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m? 42 x 3" = m(2" —1).

f#&. Taking mod m, we get m | 2 x 3™. Since if (m,n) is a solution, (22?”

,n) is also a

solution, so WLOG assume m = 3!. Therefore we get 3¢ +2 .37 = 27+l _ 1,

Suppose 2 < t and 2 < n —t, we get27|3" +2- 3" = 2! — 1.S0 18|n + 1, and
73218 — 12"t — 1. But 3 = +£(1,3,9,27,8,24)(mod73), and it is easy to check
that there is no 7,7 € Z such that 3" + 2 -3’ = 0(mod73).That’s contradiction and
we get £ = 0,1,2 or n —t = 0,1,2. After some research with inequalities, we get

(n,t) = (3,2),(5,2). Therefore(m,n) = (6,3),(9,3),(9,5), (54,5).
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