
9-th Taiwanese Mathematical Olympiad 2000

Time: 4.5 hours each day.

Part 1 – Taipei, April 7

1. Find all pairs(x,y) of positive integers such thatyx2
= xy+2.

2. In an acute triangleABC we haveAC> BC. Let M be the midpoint ofAB, AP
andBQaltitudes of the triangle andH the orthocenter. LinesABandPQmeet at
R. Show thatRH⊥CM.

3. Consider the setS= {1,2, . . . ,100} and the familyP = {T ⊂ S | |T| = 49}.
EachT ∈ P is labeled by an arbitrary number fromS. Prove that there exists a
subsetM of Swith |M| = 50 such that for eachx∈ M, M \{x} is not labelled by
x.

Part 2 – Taipei, April 29

4. Suppose that for somem,n∈ N we haveϕ(5m−1) = 5n−1, whereϕ denotes
the Euler function. Show that(m,n) > 1.

5. Let n be a positive integer andA = {1,2, . . . ,n}. A subset ofA is said to be
connectedif it consists of one element orseveral consecutive elements. Deter-
mine the maximumk for which there existk distinct subsets ofA such that the
intersection of any two of them is connected.

6. Define a functionf : N → N0 by f (1) = 0 and

f (n) = max
j
{ f ( j)+ f (n− j)+ j} for all n≥ 2.

Determinef (2000).
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