
12-th Korean Mathematical Olympiad 1998/99

Final Round

First Day – April 17, 1999

1. Let R andr be the circumradius and inradius of△ABC, andR′ andr ′ be those
of △A′B′C′. Prove that if∠C = ∠C′ andRr′ = R′r, then the two triangles are
similar.

2. Supposef (x) is a function satisfying| f (m+n)− f (m)| ≤ n
m for all natural num-

bersm,n. Show that for all natural numbersk,

k

∑
i=1

| f (2k)− f (2i)| ≤
k(k−1)

2
.

3. Find all positive integersn such that 2n−1 is a multiple of 3 and
2n−1

3
divides

4m2 +1 for some integerm.

Second Day – April 18, 1999

4. Suppose that a functionf (x) satisfies

f

(

x−3
x+1

)

+ f

(

3+x
1−x

)

= x for all x with |x| 6= 1.

Find all such functionsf .

5. A permutationa1,a2, . . . ,a6 of numbers 1,2, . . . ,6 can be transformed to 1,2, . . . ,6
by transposing two numbers exactly four times. Find the number of such permu-
tations.

6. Leta1,a2, . . . ,a1999be nonnegative real numbers satisfying:

(i) a1 +a2+ · · ·+a1999= 2;

(ii) a1a2 +a2a3 + · · ·+a1998a1999+a1999a1 = 1.

Find the maximum and minimum values ofS= a2
1 +a2

2+ · · ·+a2
1999.
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