9-th Taiwanese Mathematical Olympiad 2000
Time: 4.5 hours each day.

Part 1 — Taipei, April 7

1. Find all pairgx,y) of positive integers such thy.’t2 =x/t2,

2. In an acute triangl&BC we haveAC > BC. Let M be the midpoint ofAB, AP
andBQaltitudes of the triangle antd the orthocenter. LineAB andPQ meet at
R. Show thatRH L. CM.

3. Consider the ses= {1,2,...,100} and the family%? = {T C S| |T| = 49}.
EachT € &7 is labeled by an arbitrary number frod Prove that there exists a
subseM of Swith [M| = 50 such that for eacke M, M\ {x} is not labelled by
X.

Part 2 — Taipei, April 29
4. Suppose that for sorma,n € N we haved (5™ — 1) =5"— 1, where¢ denotes

the Euler function. Show tham,n) > 1.

5. Letn be a positive integer andl = {1,2,...,n}. A subset ofA is said to be
connectedf it consists of one element orseveral consecutive elesebeter-
mine the maximunk for which there exisk distinct subsets of\ such that the
intersection of any two of them is connected.

6. Define a functiorf : N — Ng by f(1) = 0 and

f(n):mjax{f(j)+f(n—j)+j} foralln> 2.

Determinef (2000).
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