
13-th Asian–Pacific Mathematical Olympiad 2001

1. For a positive integern let S(n) be the sum of digits in the decimal representation
of n. Any positive integer obtained by removing several (at least one) digits from
the right-hand end of the decimal representation ofn is called astump of n. Let
T (n) be the sum of all stumps ofn. Prove thatn = S(n)+9T(n).

2. Find the largest positive integerN so that the number of integers in the set
{1,2, . . . ,N} which are divisible by 3 is equal to the number of integers which
are divisible by 5 or 7 (or both).

3. Let two equal regularn-gonsS and T be located in the plane such that their
intersection is a 2n-gon (n ≥ 3). The sides of the polygonS are colored in red
and the sides ofT in blue. Prove that the sum of the lengths of the blue sides of
the polygonS∩T is equal to the sum of the lengths of its red sides.

4. A point in the plane with a cartesian coordinate system is called amixed point
if one of its coordinates is rational and the other one is irrational. Find all poly-
nomials with real coefficients such that their graphs do not contain any mixed
point.

5. Find the greatest integern, such that there aren +4 pointsA,B,C,D, X1, . . . ,Xn

in the plane withAB 6= CD that satisfy the following condition: for eachi =
1,2, . . . ,n trianglesABXi andCDXi are congruent.
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