12-th Korean Mathematical Olympiad 1998/99

Final Round
First Day — April 17, 1999
1. LetR andr be the circumradius and inradius AfABC, andR andr’ be those

of AAB'C'. Prove that ifZC = ZC’ andRr’ = R'r, then the two triangles are
similar.

2. Supposé (x) is a function satisfyingf (m+n) — f(m)| < & for all natural num-
bersm,n. Show that for all natural numbeks

5 I 2y < 42

n —
3. Find all positive integens such that 2— 1 is a multiple of 3 an(%1 divides
4n? + 1 for some integem.

Second Day — April 18, 1999

4. Suppose that a functidi(x) satisfies

x—3 3+X .
f <m) +f (m) =x forall xwith |x| # 1.

Find all such functiond.

5. Apermutatioras,ay,...,ag of numbers 12,...,6 can be transformedto2,...,6
by transposing two numbers exactly four times. Find the remobsuch permu-
tations.

6. Letag,ay,...,a1999 be nonnegative real numbers satisfying:
() ax+ap+---+ajge= 2;
(i) aj@y +agag+ -+ agog1999+ a199g81 = 1.

Find the maximum and minimum values®f= a + a3+ - - + aggq
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