14-th Asian—Pacific Mathematical Olympiad 2002

1. Letag,ap,...,an be a sequence of non-negative integers, windeea positive
aytazt---+an

n

aglay!---an! > ([An])".

integer. LetA, = . Prove that

When does equality hold?

: L a+b b’ +a
t
2. Find all positive integera andb such thatbz — and 2

3. LetABC be an equilateral triangle. L& be a point on the sid&C andQ be a
point on the sideAB so that both triangle8BP and ACQ are acute. LeR and
Shbe the orthocenters of triangla8P and ACQ respectively. SegmenBP and
CQ meet at poinfT. If triangle TRSis equilateral, find all possible values of
/CBP and/BCQ.

are both integers.

4. Letx,y,zbe positive numbers such th)%lt—l— % + % = 1. Show that

VXFYZA Y+ DX+ VZEXY > XYZ+ VXA Y+ V2

5. Find all functionsf from R to R satisfying:

(i) There are only finitely mang € R for which f(s) =0, and
(i) f(x*+y)=x3f(x)+ f(f(y)) forall x,yeR.
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