Chinese IMO Team Selection Test 2008

Time: 4.5 hours each day.

First Day

1. LetABC be a triangle such th#B > AC. Let E be the point of tangency &C
with the incircle of ABC. Let D be the second intersection point of the incircle
with the segmenfE. PointF € AE (F # E) satisfiesCE = CF. The rayCF
intersectdBD atG. Prove thaCF = FG.

2. The sequencéx,) is defined byx; = 2, xo = 12, andxp 2 = 6Xy11 — Xn, for
n>1. Letp be an odd prime number and lgbe a prime divisor okp,. Prove
thatifq¢ {2,3} theng>2p—1.

3. Suppose that every positive integer has been painteddrobthe two colors.
Prove that there exists an infinite sequence of positivegertesy < a < ---
such thaly, 252 a, 253 a3 ... is an infinite sequence of positive integers of

the same color.

Second Day

4. Letn > 4 be an integer. Consider all the subset&pf= {1,2,...,n} with at
least two elements. Prove it is possible to arrange thosgessiin a sequence
P,P,...,Pn_n g suchthaiRNRB, 4| =2foreveryi=12...,2"—n-2.

5. Letm,nbe two positive integers. Positive real numbars(1 <i<n,1<j<m)
are not all equal to zero. If
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find the maximum and minimum df.

6. Find the maximal constaM such that for arbitrary integer> 3, there exists
two sequences of positive real numbays...,a, andbs, ..., by such that
(I) zazlbk =1, Z)k > bk,l+bk+]_, k= 2,3,...,”— 1
(i) @ <1+5,ab,k=12....na,=M.
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