
Chinese IMO Team Selection Test 2002
Time: 4.5 hours each day.

First Day

1. LetABCD be a convex quadrilateral with no two sides parallel. LinesAB andCD
meet at pointE, linesBC andAD meet at pointF , and diagonalsAC andBD meet
atP. If O is the foot of perpendicular fromP to EF, prove that∠BOC = ∠AOD.

2. Let the sequencean be defined bya0 = 1/4 andan = (1+ an−1)
2/4, and let

Ak =
xk − k

(

xk + xk+1+ · · ·+ x2002+
k(k+1)

2 −1
)2

for k = 1,2, . . . ,2002. Find the smallestλ ∈ R for which

A1 + A2+ · · ·+ A2002≤ λ a2002.

3. Seventeen football fans bought tickets for seventeen matches on the World Cup.
It turned out that:

(i) Each person bought at most one ticket for each match;

(ii) For any two fans, there is at most one match for which theyboth bought a
ticket;

(iii) Exactly one of the fans bought six tickets.

What is the maximum possible number of tickets bought by these fans? Justify
your answer.

Second Day

4. (a) Find all positive integersn ≥ 2 for which there existn integersx1, . . . ,xn

such that{|xi − x j| | 1≤ i < j ≤ n} = {1, . . . , n(n+1)
2 }.

(b) Let A = {1,2, . . . ,6} andB = {7,8, . . . ,n}. Find the smallestn for which
there exist five-element setsA1,A2, . . . ,A20 with the following properties:
for eachi, j with 1≤ i < j ≤ 20, |Ai ∩A| = 3, |Ai ∩B| = 2, |Ai ∩A j| ≤ 2.

5. Let S be the set of all negative integers. Given an integerk, find all functions
f : S → Z such that

f (n) f (n +1) = ( f (n)+ n− k)2 for all n ≤−2.

6. Define
f (x,y,z) = −2(x3 + y3+ z3)+3(x2

1(x2 + x3)+
+x2

2(x3 + x1)+ x2
3(x1 + x2))−12x1x2x3.

Find the minimum value of

g(r,s,t) = max
t≤x3≤t+2

| f (r,r +2,x3)+ s|.
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